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From applications to frameworks

Ome of the battle cries of object-
oriented programming is
“why reinvent the window?”

Zack Urlocker

WHY REINVENT THE APPLICATION?

While object-oriented programming is very effective in
eliminaring the need to reinvent user interface objects,
the same abstraction techniques can be used to supply
even more generic application components. When com-
bined together with a flexible, open architecrure, these
components form what is known as an application frame-
work.

You can think of an application framework as the ba-
sic foundation upon which all applications are built. Most
likely, any significant application you've ever written
contains routines that you've reused from previous pro-
grams to supply command processing, windowing, menus,
data management, and so on. However, tieing these dif-
ferent pieces together is often more difficult in practice

than in theory since each library may depend on differ-
ent, sometimes incompatible, assumptions.

An application framework ties reusable components
into a generic structure so that they can be easily inher-
ited into other applications.

An application framework is not just a library of ob-
jects, it is also the underlying architecture that accom-
modates the generic components. Thus, an application
framework is like having the basic structure of a house,
including electrical wiring, central air conditioning, and
heating, plus a warehouse of furniture, doors, fixtures, and
windows (of course!). Since the application framework
pravides only generic components, you can think of it as
a fully functioning application that does nothing, but can
be extended to do anything. The way you extend an ap-
plication framework is by adding new objects.

In this article, I will describe the evolution of appli-
cation frameworks including Smalltalk’s Model-View-
Controller (MVC) paradigm and MacApp. | will then
provide an examination of two application frameworks
developed by Borland International: Turbo Vision for
MS-DOS and ObjectWindows for Microsoft Windows.
These frameworks build on many of the ideas established
in MVC and MacApp and provide PC application de-
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mong the buzz waords of the object technology subculiure s that of
2 application framewaorks, This is a term that, like most object terms,
is not well defined and of course abused. What precisely are application
frameworks? How do they differ from applications? How do they suppont
the object application development? What are some examples of applica-
tion framewaorks? In “From Applications (o Framewaorks,” Zack Urlocker of
Borland provides a clear descriplion of application frameworks and their
place in object application development. The most notable aspect of our
feature article is that application frameworks are part of the infrastructure of
your crganization’s class hierarchy—targeted sels of components designed
to easily support inheritance from user applications.

Learning object technology is nat a monumental undertaking; neither is i
a trivial one. Changing your way of thinking zbout the probiem/solution deo-
main, coupled with changes in vour dav-to-day work practices, suggest 2 fairly
sizable adjustment, Mot an impassible transition 1o make; however, patience,
perseverance, fenacity, and supsport from all sides is imperative. Mark Lorenz
of IBM Cary Software Technology Center offers a perspective on making ob-
ject technology vour own, “Getting Started with Object Technology: Effec-
tively Planning for Change” draws a paraflel between object software devel-
apment and the old crafl guilds. Coupled with approximate time frames, this
perspective is valuable in ascertaining when levels of experlise are achieved
and, therefore, when major advancements in productivily can be expacled.

The largest impediment 1o software guality and development productiv-
ity is not new technology but the environment in which the technology is
made to exist. The technology itself, whether it be objects, Al, or CASE, is
" comparatively easy. The difficult part is the saciopolitical/cultural issues sur-
rounding the implememation of the new technology. Not natorious as an
industry for our interpersonal and communication skills, we are faced with
al least 2.5 sirikes against us before we step up to the paradigm shift plate.
This impediment to forward progress frustrates many, myself included. How-

ever, Adnan Cnart of Timeplex has taken on the challenge. As the “Turkish
werewaolf hunter in America,” he believes thal “objects are the silver bul-
lets.” Adnan is vigilant and determined 1o improve the working environment.
He has quite a challenge ahead of him. | know—we are sharing a supply of
stiver bullets.

As sbhiect COBOL gains more and more press, and as products begin to
ooze into the marketplace, the promise of significant improvements to this
widely accepled language threatens to become a reality. Megan Adams and
Dmitry Lenkov of the Hewlett-Packard California Language Laboratory re-
port or: the current progress of the Object COBOL Task Group and what ob-
ject COBOL means to organizalions participating in this massive technol-
ogy investment.

David Bellin offers a firsl ook at Application Organizer Plus version 1.4, a
set of tools for developers working in an Objeciworks/Smaillalk environment.

And, finally, 2 bit on obiect technology statistics, well almost. Recently,
I came across a flavarless study that offered a magnificent Taunching plat-
form for evaluation work in the area of objects and reusability. The study
started out 1o support CASE technology and ended up establishing start-up
parameters and reguirements for future studies, Maybe we will finally dis-
cover that it is not the tools, but the concepts supported by the tools that im-
prove productivity. Even though there is corrently nothing particularly solid,
“Object Statistics are on the Way.”
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New Partnerings
and Acquisitions,
September 1991

Borland laternational, Ine. agreed to purchase Ashten-Tate Corp. Completion of the deal is subject to government approval and
approval by the company’s shareholders. The deal is expected to close by Gatober.

Microsoft Corp. announced the promotion of Jim Allchin to vice president of advanced Windows services. Allchin will head a
group developing information access, chject orientation, and distsbuted processing capabilitfes for Windows. Paul Leach will
foin Allchin's team as director of future systems. Leach was a co-founder of Apollo Computer, Inc. and mosl recently was a
fellow at Hewlett-Packard/Apollo. Alichin left Banyan Systems, Inc. last December to become a manager with Microsoft’s
Network Business Unit.

Digital Eguipment Corp. Furope and Information Systems Experls, Inc. formed a partnership to develop and market software that
integrates sales, marketing, and customer services functions. ISE's involvement will cut the software development time: by at least
50% using rapid prototyping and object-oriented programming. 15E has written the design specification based on five years of
market research on sales and marketing aulomation.

AlCorp, Inc. announced that Carnegie Group has joined iis Strategic Alliance Program and will provide consuling and systems
development services to users of AlCor’s KBMS, the Knowledge Base Management System. AlCorp will also license and resell
Carnegie Group’s ROCK, the Representation of Corporate Knowledge, as part of the KBS toolkit, RDCK, an implementation of
the Initiative for Managing Knowledge Assets technolagy, is a foundation technology for developing and deploying large-scale
and complex knowledge base syslems,

ParcPlace Systems’ Objectworks/Smalltalk and Versant Object Technology’s object-oriented database are to become available
on Sequent Computer Systems’ Symmetry 2600 systems following ar agresment belween the three.

ParcPlace Systems and Gemini Comsuliing announced A corporate investment and soltware development agreement. Under the
terms of the agreement, Gemini Consulting, a subsidiary of the Paris-based Segeti Group, has made an equily investment in
ParcPlace. Thomas Madison, Senior Vice President of Gemini Consulting, has been glected to the ParcPlace Board of Directors,
As part of the agreement, the two companies will work together @ enhance abject-oriented technofogy to further address the
need of Gemini Consulting's Jarge base of corporate clients.

ParcPlace Systems announced that il has signed a distribution agreernent and begun shipment of FACETS, a fourth generation
language asplication development tool from Rewsable Solutions to be used with Objectworks/Smalitalk. The combination of
FACETS and Objectworks/Smallialk defivers an extendable object-oriented 4GL development environment by providing the
capabilities of traditional 4GLs and 2 migration path to object-oriented technology.

Servio Corp., developer of the Gem3tone obiect-database system, announced cbject database access for Macintosh C
applications with supporl of Symantec Corp.’s THINK C software development environment. Servio says new and existing Mac
client applications written in Symantecs THINK € can now access objects stored in the GemStone object server, THINK (s
Syrnantec’s C programming language for the Mac, implemented with object-orented extensions. GemStone s a client/server
object-datahase management system with interfaces to support Smalltalk, €, and Ce+ applications.

Saher Software, Inc. announced 2 major purchase agreement under which it will provide 300 ficenses of its Saber-Ce+ and 106
licenses of its Saber-C programming environments to SunSoft, the systems software subsidiary of Sun Microsystems, Inc. The
products will be used for both ongoing and new development projects.

McDonnel Douglas Systems Integration Co. will market and sell Hangen Software’s line of municipal infrastructure management
applications. Hansen products, srimacily utility and stepel management systems, enhance the capabiiities of the McDonnel|
Daouglas Graphics Design Systems by providing cohesive, readyto-use applications. Built around a relational database, the
software complerments GDS's abject-oriented graphics database.

KnowledgeWare, Inc. and IntelliCorp, Inc. confirmed discussions on a possible merger or other business relationship. indusiry
observers have sugzested that KnowledgeWare's primary interest in belliCorp was in acquiring the company’s expertise in
ohject-oriented, client/server-based development technology.

BBM announced its first SystemView development partners: Bachman Information Systems, Inc., Candle Corp., Goal Systems
International, Inc., and Platinum Technology, Inc. As development partners, each of the firms will participate in SystemView
design councils with 1BM and users.

iBM announced that it extended its relationship with Borland International for marketing rights to Borland’s ObjectVision chject-
oriented application development tools. The new agreement gives 1BM nonexclusive markeling sights lo the new version of
ObjectVision, which works with 05/2 2.0, due later this vear.

18M announced that it would resell Lotus’ co:Mail and Notes as part of OfficeVision. 1BM officials have confirmed that
Microsoft's Network Courler is off the sell st

Mike Taylor has been named the new president of fnstantiations,
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.. continued from page 1
velopers with a head start in creating sophisticared ap-
plications.

IN THE BEGINNING:; MVC

Like objecr-oriented programming itself, application
frameworks are not new, The earliest applicarion frame-
work was developed at Xerox’s Palo Alro Research Cen-
rer in conjunction with the Smalltalk-80 object-ori-
ented development system. This system was known as
the Model-View-Controller system or MVC for short.
Although MVC and its variants are more of a pro-
gramming paradigm than a complete framework, MY
isan important starting point for understanding the evo-
ution of applicarion frameworks.

The basic notion of MV is thar all applications can
ke broken down into three components: the Model is the
data that is being a2nalyzed, the View provides a visual,
an-screen representation of the data, and the Controller
provides the end user with 2 mechanism for effecting the
Model and, hence, the View. For example, if we consider
asimple business graphics program, the Model is the un-
derlying date being charted (pethaps a two-dimensional
array of strings and numbers), the View is the chart on
screen, and the Conrraller is what allows the user to click
with rhe mouse and edit the underlying data,

An application usually consists of many Views. For
exarmple, a chart might be a part of a more complex dis-
play with 2 list box and a rext window. With MV, there
is always a separate Controller for each View. Thus, our
more complex application would have at least three Views,
each with a corresponding Controller thar acts as a mes-
sage disparcher to respond to user input in the View,

The View and Controller are alwavs linked together.
Whenever the Model changes, it will send a message o
zll dependent Views so that rhey can updare the visual
representations. Thus, if the user clicked on the chart
to edit the data, a message would be senit to each of the
Views, and they would receive the most recent dara from
the Model. This message-based system for updating Views
has influenced the Macintosh, Windows, and other
graphical environments.

The MVC system provides generic classes for the
View and Contreller. There is no generic class for the
Model since the data can he in any formar. Smallealk-
80 provides many reusable types of Views and Con-
rrollers, thereby giving a standard set of user-interface
components. MV may look lean bur, since it’s based
on Smallralk, there is a large library of dara management
classes already mcluded.

Although MV was an early step in the right direc-
tion, it has suffered from some limirations. The lack of
decumentation has made MVC difficult to learn, and
MVC programs tend to be difficule to modify. A more

fundamental problem is that the separation of View and
Controller dees not fit well with the event-driven at-
chitecture that is now supplied in most graphical user
interfaces including the Macintosh, Micrasoft Windows,
and OS/2 Presentation Manager. On these systems, the
operating environment automatically manages the event
process, passing user events to the program or in some
cases to the window irself. For this reason alone, many
Smallralk users consider MV 1o be ancient history.

MACAPP: A SECOND GENERATION FRAMEWORK
[rr 1984, many programmers who examined the Macin-
tosh were averwhelmed with the richness of the tool-
box ROMs and built-in routines for windowing, menus,
mouse support, quickdraw praphics, erc. However, even
miore programmers were overwhelmed with the com-
plexity of programeeing for the Mac. It seemed as if ev-
ery programmer was destined to write rears of standard
code just to put up a window on the screen. With this
problem in mind, Apple Computer created MacApp, an
extensible applicarion toolkit or, in other words, an ap-
plication framework.

MacApp is a library of object-oriented routines that
supply much of the standard code required of every Mac-
intosh application. MacApp includes support for win-
dows, diatogs, input fields, buttons, command process-
ing, and printing. MacApp is written m Object Pascal
and is zccessible from several languages including both
Ohject Pascal and C++ under the Macintosh Program-
mer’s Workbench (MPW).

Since MacApp is based on the Macinrosh systera that
includes an event-driven architecture, MacApp elimi-
nates the separate use of a Controller as found in MVC
in favor of a simpler two-part model based primarily on
Data and Views.

MacApp includes a hierarchy of obiect types such as
TApplication, TView, TSecroller, TList, etc., that pro-
vide the basic capabilities of all Macintosh applications.
MacApp has been used to creare a variery of commer-
cial applications including the MacCale spreadsheet and
MacTerminzl communications program. Although
MacApp impacts on both speed and space, for most pro-
gramers MacApp saves precious programming time
and is worth the cost,

TURBQ VISION FOR MS-DOS
Shortly afrer Borland released Turbo Pascal with Objects,
we began work on an application framework for MS-DXOS.
It is similar in some ways to MacApp, though it operates
in text mode on the TBM PC and comparibles.

Turbo Vision supplies a framewaork of classes or ob-
ject types and methods conrained in various precompiled
units, These range from the thoroughly generic TAp-
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== APPLICATIONS TO FRAMEWORKS

plication and TView types, similar to those found in
MacApp, to mini-applicarions such as TCalculatar, TCal-
endar, and TEditor, 2 full-blown WordStar-comparible
rext editor with pull-down menus and mouse support. It
also includes generic data management types similar to
those found in Smallralk for creating collecrions and per-
sistent objects stored on disk via streams. Many of its ob-
jeck types are abstract types for which users will normally
create descendants. However, these abseract rypes serve

two purposes: they group common code that would oth-
erwise have to be written by every programmer and they
define a protocol for descendant rypes. Abstract types are
the key to having a generic application that can be gas-
ily customized. It is the reason we can define generic ca-
pabilicies that will be implemented in descendant types
imptemented by the user of the framework. For exam-
ple, all descendants of the TView type are expecred
respond to a draw message when the user uncovers the
obicct on the screen. The protacol specifies that they
will recetve and respond 1o a draw message, but it does
not specify how they respond to the message. That ac-
rion is implemented at the application level.

OBJECTWINDOWS FOR MS-WINDOWS

Windows programmers have an even more daunting
task. Afrer all, with an APLof over 500 funcrions, Win-
dows pracricatly bees to have an application framework
o stmplify the job,

The ideal situation would have been to allow pro-
grammers to simply recompile Turbo Vision programs
and miraculously create a Windows applicarion. Al-
though this is possible in theory, it would have either
added tremendously to the complexity of Turbe Vision
or would have made roo many lhmiting assumptions for
Windows applicarions.

i |
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Figure 1: Diagram of ObjectWindows hierarchy.
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Instead, we implementred a similar, though not iden-
tical, application framework for Windows called Ob-
jeetWindows. Architecturally, the two framewarks are
very sitnilar. Borh provide an event-driven architecture
and have many common classes. For example, the data
management classes are identical, The fundamental dif-
ference is that while Turbo Vision isa text mode frame-
work built on DOS, ObjectWindows mumns exclusively
in graphics on Windows and uses many of the built-in
capabilities of Windows for message disparching and
user-interface management. Each framework is opti-
mized for its native environment, giving full access o
all underlying facilities.

USING AN APPLICATION FRAMEWORK
Aldhough vou can use portions of the application frame-
work hierarchy, such as the collecrions and streams, in
existing applications without using the entire frame-
work, an application framework is much berrer used as
a starting point for new applications. The starting point
for a program is the generic T Application type, All ap-
plications inherit the event handling and mouse sup-
port from this generic type. Thus, the simplest appli-
cation would simply inherit from TApplication and add
new methods to supply nongeneric capabilities. The
mazin program therefore consists of only three lines: ini-
tialize the application, run the event loop, and exit
when finished.

Listing 1 shows a rypical “Hello, world” application
for Windows that uses the Pascal version of the Ob-
jectWindows application framework.

DATA MANAGEMENT

Most applications spend & lot of time creating and ma-
nipulating fairly standard dara strucrures: dynamic ar-
rays, linked lists, hash tables, etc. Although this code is
not particularly difficuly, there is not much to be gained
by rewriring it for every application. Turho Vision and
ObjectWindows share a common set of generic dara
management types including collections and streams.

The generic TCollection type and ity descendanss

provide the equivalent of dynamic armys and linked lisis.
A collection can contain different types of ebjects, though
rypicaily it will contain descendants of an ancestor type.
You can t‘,asiiy search, sort, add, and delete irems in a
collection. You can also perform operations on all items
in the collection. For example, you might want to iter-
are through a collecrion of window objects and get the
location of each cne. Thar would be accomplished by
sending a forFach message to the collection and supply-
ing a procedure parameter. Collections also provide the
abilicy te create persistent objects stored on disk. Though
these persistent obiects are not part of an object-oriented
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BLOCS

Berkeley Productivity Group
35032 Maidsiane Court

- Newark, UA 94560

f415) FH5-H086

Berkeley Productivity Group (BPG) announced a commercial refeass of BLOCS, the Berkeley Library of Objects for shop floar
Control and Scheduling. BLOCS Is a suite of open applicalions based on reusable objects that represent manufacluring entities
ardd concepts such as lot, machine, and work station. These objects are assembled into applications that meet generic
manufacturing requirements, but they can also casily be exlended 1o meet the unique needs of a particular manufacturing
facility.

ONTOS Release 2.1
ONTOS, Inc.

Three Burlington Woods
Burlington, MA 01803
(617} 272-7110

ONTOS, Inc. announced ONTOS Release 2.1, an object database management system for UNIX. This release was designed o
address the needs of the growing number of ONTOS custorners ready to deploy distributed applications such as network
maragement and data integration systems. The goal of Release 2.1 was to enhance the quality and offer the first production-
oriented, industrial-strength object database.

ObjectGraphics
The Whitewater (iroun
1800 Ridge Ave.
Evanston, 1. 60201
{708) 328-3800

Whitewater announced the newest version of ObjectGraphics, 2 high-level, object-oriented graphics library that extends the
power of ObjectWindows in Turbo Pascal for Windows, Borfand C++, and Actor to create comprehensive, platform-
indepenclent support for graphics, including diverse shapes, bitmaps, icons, multiple fonts, and text styles. ObjectGraphics
completely masks the graphics engine in Windows and allows users 1o develop graphical applications using a simple set of
araphic obiects rather than using scores of primitive procedure calls.

Saber<€ Version 3.7,
Saber Software, Inc.

10 Faweetr St Cambriclge,
AMA OZI38-T110

(617) 498-3000

Saber Software, tnc. announced the release of Saber-C Version 3.1, MNew features inclade: preprocesser support, including
embedded SOL preprocessars of Oracle, INFORMIX, and other industry standard SQU databases; support of dynamic shared
libraries on Sun platforms; support for HP 9000 Series 400 workstations; and support for loading FORTRAM object code.

DOS/4G6

Kational Systems, Inc.
220 N. wviain SL
Natick, MA 01760
{508} 651-6006

Rational Systerns, Inc. announced DHO8/4G, a 32-bit extender that complies will the DOS Protected Maode Interface and is
available without costly royalty fees. DOSAO altows DOS extended applications o run as a DOS program under any DPMI-
compliant operating system such as Microsoft Windows 3.0/3.1. DOS/4G takes advanlage of 80386/486-hased Inrel
architectures Iy allowing users o run 32-bit applications in pratected mode, DOSMAG has a small memory foolprint — less
than 25KB in real mode — that leaves considerable memaory for user applications, Price ranges from $5,000 o $25,000,
depending on system configuration.

Rational Consulting announced thal it is distributing and supporting The C++ Boach Components, a reuszble software
camponent library. The Booch Components are available on a variety of platferms, including 1BM PC compatibles,
Macintoshes, and LINEC workstations as well as mint computers and mainframe systerns. The C++ Booch Components
represent the second generation of a widely used and mature component library, the Ada Booch Cormponents. The C4t
componenis can be used with any C++ compiler that is compatible with ATET's C++ version 3.0, A template prepracessor is
available for version 2.0 compatibility. Rational Cansulting is a division of Rational.

IntergrAda/386
AETECH

380 Stevens Ave., Ste. 212
Salana Beach, CA 92075
(H19) 755-1277

AETECH announced the relesse of Infergrada/386. IntegrAda/386 s an integrated Ada Programing Support Environment (ASPE}
with a production-quality compiler that has been Tully validated by the government to the latest Ada Compiler Validation
Capability. Intergrada, Ver 4.20 was chosen by the US. Al Foree as the standard military MS-DOS PC Ada compiler and tools
for the DESKTOP I contract. IntegrAda/386 includes the same unique Ada design and programming features in an environment
that encapsulates the tols, compiler, and libraries s0 that the programmer never has to leave the prograrmrming environment. The
seamiess envirorment is modeled after O and Pascal Programming systems.

ANDOR (NE

Hvelra Systemns, Inc.

1340 5. Saratoga-Sunnyvale
Ref., Sle. 106

San Jose, CA 95179

{4081 253-5800

IMydra Systemns, Inc. announced the delivery of its AMDXOR ORE preduct, & PC add-in hoard with associated software that
brings the functionality of Apple’s Macintosh to the PC waorld. A full-ength PC card installs inty any PO ranging from the
earliest FC-XTs through today’s high-performance 486 machines. Through ANDOR ONE, many of the PC's peripherals such
as the keyboard, mouse, video display, hard disk, and floppy disk drive can be accessed from Macintosh Software.

Software

Development Kit
NetManapge, inc.

TOO20 N, DeAnza Bhd,, #1071
Cuperting, CA 950714

(408} 257-6404

NetManage announced the release of a comprehensive Software Development Kit for huilding distributed applications using
ONC RPC/XDR. Using MNetManage's RPC/SDK, Windows 3.0 applications can now interact and exchange data with apy other
operating systern or hardware platform that supports ORNC RPC/KDR including 1BM, DEC, Sun, HP, [0S, (082 MNetWare,
SCO, etc. The RPC/SDK implements the complete Sun release 4.0 ONC Remote Procedural Call (RPC) and the External Data
Representation (XDR) mechanism (except DES authentication). As a Windows Dynamic Link Library (DLL) the RPC DLL is
fully reentrant, mubltitasking, and does not require any of the PC’s 640K base memory.
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Product Announcements

Product Announcemenils is a service to the
readers of the Horune on Osiecr-OrienTen
Tecrnorocy; i is nelther a recommendation
aor an endorsement of any praoduct
discussed.

Telekurs Database

Server

Telekurs

it Broadway

New York, NY 10004
(212) 487-2700

Telekurs North America, a subsidiary of Telekurs AG of Zurich, Switzerland, announced the LS. introduction of the Telekurs
Database Server for the UNIX environment. The systermn creates and maintains a flexible, object-oriented database of realtime
and fundamentat financial information delivered by the Telekurs Ticker Service.

GTX Object

Repository

Object Databases

238 Broadway
Cambridge, MA 02139
(617} 354-4220

Object Databases announced the release of the GTX Object Repository. GTX suppors large multimadia databases consisting
of complex, linked data types with image, voice, and video abjects; fault tolerant network applications requiring a strong
transaction model and detailed audit trails; real-tirme, high volume data capture with a requirement for immediate guery
capability; and recall of temporal abject versions required for group work and on-line back-up.

CodeBase++ 1.04
Sequitar Software, Inc.

Ste. 209, 9644 - 54 Ave.
Edmonton, Alberta TEE 5V
Canada (403} 448-03713

Sequiter Software announced the release of CodeBase++ 1.04, a C++ class library for database management that now
includes support for the Clinper .NTX index files. Multiple NDX/NTX index files are opened automatically when a datafile is
opened thus insuring that all necessary files are immediately accessible. The similarity between this new implementation and
the production MDX indexes means that developers need not write different code for different indexes, but need only
recompile. CodeBase+r+ retails for ULS. $295 and comes with a prebuilr DLL for Microsoft Windows 3.0, 100% of the source
code, and a H0-day money-back guarantee.

Prograph version 2.5
705 Systems

2745 Dutch Viffage R,
Ste. 200 Halifax, Nova
Scotra Canadia

(202) 455-4446

TGS Systems introduced version 2.5 of Prograph, its object-oriented Visual Programming Environment for the Macintosh, In
addition 1o adding a wide array of new features to the Prograph environment, this new version provides high-level System
7.0AAC support and a database engine. Prograph will also connect to S0L databases through interfaces for DAL and Oracle.
These interfaces are part of the company's new Bne of add-on products.

Greenleal Comm++
Greenleaf Software, Inc,
Ta479 Dallas Pkwy.,

Ste. 570 Daflas, TX 75248
(214) 248-2361

(803) 523-9830

Greenleal Software, Inc. released Greenleaf Comm++, a class library for asynchronous communications. As a Ca+ library, it
provides a hierarchy of classes that give the programmer simple access and control of serial communications with or without
terminal emulation. Greenleal Comm+ was designed with the intention of making the use of serial asynchronous communications
within a C++ program as natural to the user as possible. The communication related classes included with the library were
designed to overcome the limitations of addressing the serial RS5-232 ports through the operating system or BIOS, Greenleaf
Commi++ supports the IBMPC, XT, AT, P5/2, 386/486, and compatible machines and the instruction sets for the 8250 and 16430
HARTS. Cormum++ currently supports the Zortech C++ and Bortand Ca+ compilers.

M&T Books

571 Galveston Dr.
Redwood City, CA 94063
(475} 366-3600

MET Books™ latest offering provides novice to intermediate C and Ce+ programmers with a complete guide and tutorial to
Borland C++, the new object-oriented programming environment for developing DOS and Windows applications. Clean
Coding in Borland C++ presents clear, easy-to-understand explanations of Borland C++ features and functions plus complete
coverage of the powerful tools included with it.

Profile/V

First Class Software
F.(3. Box 226 Boulder
Creek, CA 95006-0226
(408} 338-464%9

First Class Software announced Profile/V, an efficient, interactive performance analysis tool for Digitalk’s Smalltalk?V Mac and
Smathalk/y 286, Profile/V helps programmers get the most out of Smalltalk/V by showing whers time is being spent, which
methods are most expensive, and which statemants within each method are costliest. Profile/V alse includes a filtering system
tcalled gathering) that helps users profile the recursive methods common in object-oriented programs. Profile/V' comes with an
extensive tuiorial explaining optimization strategies in Smalltalk and showing users how 1o identify and exploit opportunities to
make code faster.

Horriwe on OelecT-ORIENTED TECHNOLOGY

I

Listing 1. “Hello, world!” for Windows.

program Hella;
uses WObjects, WinTypes, WinProcs;

type
THello&pp = object{TApplication}
procedure InitMainWindow; virtnal;
epnd;

THelloApp. InitMainWindow;
begin

MainWindow := New(FWindow, Init(nil, 'Hello, Windows")};
and;

var HelloApn: THelloApp;

hegin
HeticApp. Init{"HelloApp'):
HelloApp.Run;
HelloApp. Done;

end.

database ot virtual memory management system, persis-
tent abjects are handy for restoring the stare of an ap-
plication ar for bringing data across applications. The
stream types allow us to easily store objects, or collec-
tions of objects, out to disk. For example, to store the
state of any application o disk, you simply store the desk-
wop collection. All of the suppliad objects can be writ-
ten to disk by responding o a Store message and toaded
from disk with a Load message, User-defined ebjects can
implement their own load and store methods also by stor-
ing out each of the components in a byre stredm,

TRADEOFFS

An application framework requires a kind of socialist
perspective: one must balance the needs of the many
applications against those of the few. Our designs fo-
cused on the needs of the typical PC programmer who
develops applications for others. This ranges from the
lone programmer developing in-house applications for
his cempany to the professional developer of commer-
cial “shrink-wrap” applicatons. Although it is tempt-
ing to add high-powered features that appeal only to the
high-end developers, we chase to keep the application
frameworks “lean and mean” while keeping them open
ended enough for professionals. Both designs are efficient
in both speed and space. They provide what every pro-
gram will need, bur have lirtle “far” that will prevent
programmers from using them for applications that must
he fast and memory efficient, The typical cost is about
15-30K for a full-blown Windows application.

ASSESSING APPLICATION FRAMEWORKS

The emphasis of an application framework is on creat-
ing applications. In turn, each application framework
has built on past developments to provide increased
functionality for applicarion developers. The more stan-
dard the applicarion, the mare likely you will benefic
from using an application framework. If you need to pro-

vide applications with a common user interface — win-

dows, dialoes, evenr handling, and mradirional data man-
agement using arrays, linked lists, and file management
— an applicatien framework can save you considerable
time and effort. Flowever, if vou need to write low-level
system seftware, one-shot utilities or other types of pro-
grams, an applicarion framework probably won'c be of
much vse.

By their design, application frameworks require the
use of ahject-oriented programming rechniques. For
many programmers, this may be the first solid proof that
you can “inherit” a fully funcrioning application and not
give up the efficient performance of a truly compiled
language, We have found through informal research that
using application frameworks can reduce coding by be-
rween 253% and 30% and resulss in easier maintenance
of programs.

Since application frameworks are by their nature
open ended and extensible, there will ne doubt be ad-
ditional high-level tibraries built on top of these frame-
works. This will help us realize the full potential of ob-

ject-oriented programming and hopefully save us all from

endlessly reinventing the window, the application, and
ather generic components. For example, The White-
water (iroup offers the ObjectGraphics library, which
adlds a rich set of platform-independent graphics objects
to ObjectWindows, By building upon a base-level foun-
dation of an application framework, it becomes much
casier to combine class libraries from different vendors,
samething thar has never been easy to do with wadi-
tional function libraries.

Application frameworks are by no means a panacea.
However, they are the next logical step in achieving twe
imporrant benefits of object-oriented programming: pro-
ductivity and easier maintenance.

In an effort to promote standards for object-oriented
development on graphical environments, ObjectWin-
dows has been offered ro the Object Management Group
for adaprion by other vendors, The specification is avail-
able either from the Object Management Group or from
Borland International. = =

Zack Urocker is the Turbo Pascal praduct manager at Borland
International and has taught object-oviented programming to
programimers worlihwide. He con be veached at Borland Inter-
nazional, 10 Victor Square, Scous Valley, CA 95067
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Report on the seventh meeting of the Object-
Oriented COBOL Task Group

This colummn reports on the progress at the June meeting
of the Object-Oriented COBOL Task Group
(OOCTG), which has been chartered to produce a
standard specification for Object-Oriented COBOL.

Megan Adams has been a
software engineer on the
COBOLL compiler project i the
California Language Lab for
seven vears. She has been FIP's
primary  member  of the
CODASYL CORBOL Com-
mittee, the standards body tha
designs new  features  for
COBOL, and an aliernare om
the ANSH X3J4 Comminee,
which adoprs and publishes
ANSD Swandard COBOL.
Adams also sevves as Vice-chair
of the Object-Ohviented COBOL

Task Group.

Lmitry Lenkov has over fuwenty
Years experience in development
of compilees, wols, and program
develomment emironments, and
ten years of experience as a
language designer. He is the
chairman of the ANST 4+
Standzrd commiree and serves as
4 participant of the CODASYL
Object-Chrignted COBOL Task
Gronth. He is curverily employed
by Hewlest-Packad,

It also introduces the concept of and rationale for
Object-Oriented COBOL and reflects the
understanding of Hewlert-Packard participants in the
OOCTG. Teis net intended as an official Task Group
document.

In November of 1989, in response to an HP
initiative and to the growing interest among COBOL
vendors and the COBGL-user community, the
CODASYL COBOL Commitree sponsored a
symposium on Object-Oriented COBOL. Ar this
meering, the Object-COriented COBOL Task Group
was formed with the charter of drafting a specification
for Object-Oriented COBOL. The OOCTG has met
quarterly since January 1990, and its participanis
include both vendors and users (such as [BM, HP,
Hirtachi, Realia, MicroFocus, Digital, Sun,
Southwestern Bell, and Hewitt Associares).

ADVANTAGES OF OBJECT-ORIENTED CORBOL
Before discussing specific fearures and concepts that
are under consideration or have been included in
Ohject-Crriented COBOL since the June meeting, we
will explore the quesrion, “What does this rechnology
offer COBCL users in particular?”

The advantages of ohject orientation have been
covered in a previous article.! Here, we discuss the
advantages of using Object-Oriented COBOL as a
vehicle for the migration to the new rechnology.

Ohbject orientation is a technology that can be

by Megan Adams & Dmitry Lenkov

effective ar addressing the central problem of the high
costs of software development and maintenance.
Object-Oriented COBOL provides the advantages of
object orientarion by building into the language
construces and concepts that support powerful recent
ideas about increasing sofrware productivity and
guality and, thus, help to reduce costs. For example,
cade reuse can provide the most significant single
improvement in software productivity. Object-
Oriented COBOL supports code reuse with the
mechanism of class inheritance. Also, Object-
Oriented COBOL adds a sophisticated modeling
capability based on objects, classes, and interfaces.
This modeling capability makes it easier ro handle
increasingly complex application requirements.
Maintenance costs are also addressed. Interfaces in
Object-Oriented COBOL support modutarity, which
eases maintenance because changes in specification
are limited by the interface to having only a localized
effect. An important side effect of modularicy is the
improved quality of code, which in the long term can
reduce maintenance costs. A significant portion of
maintenance costs is derived from the need to modify
cxisting programs to deal with changes in
specifications or enhancements.

[nrerfaces and class inheritance in Object-
Oriented COBOL provide a means of making it easier
to extend existing functionality to handle changing
requir(‘.lnt‘.nts.

There are many advantages o providing object-
oriented capabilities in COBOL. Providing these
capabilities in COBOL rather than forcing COBOL
users o migrate 1o a new language provides an
evolutionary path to a powerful new rechnology.
Also, adding these capabilities o COBOL via the
COBOL standards process ensures that COBOL users
will continue o have the benefits of portability and
consistency across implementations that COBOL has
previously maintained. Finally, it can be argued thar
object orientation is particularly suired 1o the problem
domain characreristic of COBOL applications because

Horume on OecT-DRIENTED TECHNOLOGY

... the impending Big Blue-Big Red alliance may be less an
anomaly that a natural and salutary culmination of three
recent trends in the personal computer business: growing
buyer rejection of single-source proprietary equipment; a
strong movement toward industry-wide standards and "open
systems? after a decade of rampaging technological progress
and proliferating incompatibiliies; and a growing recognition
that the future of office computing will be shaped by software

design, not name-brand hardware sales ...
1BAM-Apple deal anticipates new PC era, Curt Suplee,
VORONTO STAR, 7/14/91

... But IBM and Apple are being drawn together by a
common enemy — Microsait Corp., which through is
software programs and alliances is apparently trying to
dominate every segment of the computer industry worth
preserving of developing for the next century. Additional
pressure o unite comes from the fact that the $35 biliion a
year PC industry is in the midst of an unprecedented price
warfrestructuring. Both 1BM and Apple have been forced 1o
repeatedly slash PC prices just o held onto market share.
And computer users —- ng lenger the docile sheep they once
were — are doing everything possibie to promote “open
systerns” that avoid dependence on a single computermaker
or software developer, Faced with a formidahle enemy,
weak markets and more demanding customers, neither 1B
nor Apple can afford the cost of developing tomorrow's "hot

box! rechnology all alone ..
Apnle and 1BM talking about technology swap that mirrors
industry flux, EDP WEEKLY, 6/17/91

- 1BM and Apple face & hard slog both in trving to creale
such an environment and in getting others (0 accept it
Meither company has a strong track-record in systems-
software development. Though nobody can be sure what
secrets lurk in corporate research lahs, 18M and Apple seem
to be lagging behind firms tike Hewlett Packard, Sun, Digital
and a variety of others rushing 1o develop their own object-
oriented network technologies. Though 1BM and Apple say
they will license to others any software they develop, they
will keep firm controt of the technology. Smaller companies
may be chary of buitding into their products any
dependence on the proprietary technologies of wwo lage
and sometimes paranoid rivals. Besides, though most
successful partnerships are a marriage of equals, this is
anything but ...
...oaccess to IBM's vast resources of cash, technology and
salesmen must seem like a godsend o Apple. The first
prablem with the deal, however, is thal IBM has nothing like
the same burning need to make the joint venfure a success.
Though the projects could be lucrative, so could any
numbar of other ples in which IBM has its fingers. Indeed,
1BM has several partnerships covering much the same
technical ground as it intends 10 explore with Apple,
including licensing deals with NeXT, Metaphor, Micresoft,
Borland, and other computer firms. And the deal with Apple
puls IBM in an ideal position to play off Microsoft and
Apple, the two dominant suppliers of systems software for
personal computers, one against the other.

1BM and Apprte: hold hands and hope,

THE ECONOMIST, 7/0/91

. With DOS and Windows based on the foundations of
outdated technalogy, 052 could represent a significant threat
with the marketing clout of IBM combined with the technical
expertise of Borland Intemational. Don't be surprised if Borland
eventually takes over control of 05/2 completely, with 1BM
endorsing it from the sidelines. IBM has never been known for
writing decent programs, but Borland has already established
itself as one of the best .,

The benefits of free enterprise,
W.EW., COMPUTER EDGE, 6/21/91

.. 1BM's recent maneuvers in the desktop aperating system
marke! are taking on all the intrigue of ancient Rome. Farmer
friends (Microsoft) are now enemies while former enemies
(Apple) are (ast becoming friends — more or less ... Still, other
hard-charging rivals are being drawn into 18M's arbit ...

1BA reaches out to the indusiry,
IRFORMATION WEEK, 7/1/97

.. Borland President and CLO Phillippe Kahn hinted that his
company probably will jettison most of Ashton-Tate’s other
fthar dBase! products. Although he would not disclose
details of his plans, Kahn stressed Borland intends to use ils
newfound strength to butt heads with refational database
glant Oracle Corp ., Along with dBase, a likely survivor of a
Borland selling spree would be Interbase Software Corp.,
recently acquired by Ashton-Tate ..., Other developers said
they will wait to see if Borland invests its technical expertise,
“Product releases speak [louder than company
combinations,” said Tom Shanahan, chief operating officer

for SBT Com ...
dBase, Inierbase Server cream of A-T Crop, Karen . Moser,
PCWEEK, 7/15/91

... In addition to doubling iis revenue, the merger adds Ashton-
Tate's huge base of dBase customers and fills holes in Borland's
product Hine by giving Borland access to Interbase, a multiuser
Unix database, and word-processing applications ... Borland's
"Ohject dBase” is pant of the coming wave of object-oriente
apphications and systems sofbware, The development of these
praducts bas made bedfeliows of ... unlikely partners ...

Borland buys Ashton-Tate, fills holes in database line,
Margaret Ryan, ELECTRONIC ENGINEERING TIMES, 7/15/%7

... “They're going to create a market conflict batween the
two products,” said Terey Quinn, an analvst with Kidder
Peabody ... "You still have two products that are essentialfy
incompatible ... While you can access data, you can'trun a
dBase development program and run it en Paradox. The
marrying of the technology is at the file level” .. 1t also
upgrades Borland from a recent upstart in the software
business to a legitimate competitor against market leaders
Microsoft and Lotus ... Mr. Kahn appears eager to snap up
additional market share as quickly as possible, and may have
been worried that trouhled Ashton-Tate would prove an

attractive takeover candidate for another software house ...
Borland to Buy Ashton-Tate, Brian Deagon and Andrew
Collier, ELECTRONIC NEWS, 7/15/91
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Industry News

... When asked whether Metaphor's abject-oriented
technofogy is intended fo set the foundation for the
proposed software firm, an 1BM spokesman replied: "1
wouldn’t call it the founclation. it will be a valuable part.”
iBM, which tock an 8.2 percent stake in Metaphor for $10
million two years ago, had been co-developing a line of
object-oriented software as part of a joint venture with the
Mountain View-based firm. The joint venture, Patriot
Partners, which reportedly included 175 Metaphor
emplavees, was developing software that would run on a
number of undisclosed computers and cperating systems.
Sources close 1o the companies said the software under
development at Patriot Partners would not have been
avaifable in the marketplace for several years, while
Microscft and Apple were believed to be much further along
in their efforts 1o devise the object-oriented technology for a
new generation of RISC and CICS platforms ...
BM to Buy Metaphor; see Apple Tie,
ELFCTRONIC NEWS, 7/15/91

The alliance of IBM and Apple Compuler, Inc. is not only
likely to escape an antitrust challenge, it could also keep the
regulators away from archrival Microscft Corp.’s door ..
Norman Weizer, a computer industry analyst at ... Arthur 0.
Little, inc., agread. “This latest move probably eased the
antitrust tension in the industry ... if there was any thought
of an antitrust fnvestigation of Microsoft brewing at {the US
Department of] Justice, there won't be now.” The 1IBM/Apple
combination, he said, will pack mare than enough of a
competitive wallap to dispel any view of Microsoft as an
unfairly heavy hitter. However, legal experts said nothing in
the [BM/Apple scenario should affect the FTC angoing
investigations of Microselt and chip master Intel Corp. “The
FTC challenge to Microsoft isn’t heing made on broad policy
grounds,” said a former Justice Department antitrust litipator
who asked to remain ancnymous. "This is a very targeted
investigation; the FTC recelved so many [separale]
complaints about specific Microscft practices that it had no
choice but Lo ook into them.”... The attorney also warned
against confusing the recent wave of FTC interest in policing
high-technology husiness practices with a resusgence of

anti-trust enforcement on the Justice Department’s part.
1BM/APple deal could take heat off Microsott, Nell
Margolis, COMPUTERWORLD, 7/15/91

As talks between Apple and IBM continue, industry analysts
helieve that the two former adversaries have been brought
together in part by the fear that consumer electronics gianis
such as Sony and Nintendo could infilirate the PC market,
Consumer electronics companies are widely expected o
leverage their market share, potentially challenging PC
manufacturers for the business computer market. Consumer

electronics firms churn out products at a much faster rate,

than computer manufacturers, and their products are
typicatly lower priced ... But though consumer electronics
companies have designs on entering the business PC market,
Apple has a few ideas about the consumer electronics
market, It is reportedly teaming with Sony to develop a 1-

megabyte CPU outfitted with a CD ROM drive that could be
hooked up lo a television set and could run Macintosh

software.
Home electronics giamts bring IBM, Apple together, Kristi
Coale, INFOWORLD, 7/1/91

..Last week [IBM] revealed a staggering succession of
partnerships with Borland Int’l Inc., Lotus Development
Corp., Candie Corp., Goal Systerms Int’l, Inc., Bachman
Information Systems, and Platinum Technology, Inc. A pact
with Apple Compuler, Inc. is tantalizingly close. Two weels
ago, Wang Laboratories, Inc. agreed to resell IBM hardware.
Turn the page back to February and there is IBM and
networking leader MNovell, Inc. shaking hands...Big Blue has
added layers of insulation between itself and Bill Gates.
These pacts don’t just reduce 18M's dependence on a
partner that has been accused of betraving it by pushing
Windows instead of Q8/2; they also directly challenge
Microsoft Corp, in key markefs. But IBM's deal-making akso
has larger motives. There are certain product areas [BM feels
it needs help with: object-oriented, cooperative processing,
networking, and systems managemenl. As vital as they are,
1BM’s carporate culture could well destroy these fragile
partnerships before they can flower. The Apple deal may yet
flounder because of a deep-seated fear of Big Blue
bureaucracy... IBM can't afford to let that happen..,
. IBM, it has beern said, maintains its power in the
computer industry through the FUD factor — the abiiity to
manipuiate markers, customers, and competitors by
creating a climate of fear, uncertainty, and doubt. The
computer giant, the theory goes, is the only safe choice in
such a confused environment ... Given IBM's size and the
often competing goals of intemal groups, customers have
legitimate concerns aboul whether the various agreements
share a2 common purpgse ... A few years ago, [BM
pledged support for open systems by joining the Open
Software Foundation. 18M did a lot of posturing, but little
has come out of the OSF, Now, the Apple venture raises
guestions of how the OSF fits into this new refationship. At
PC Expo recently, the company did a remarkable job of
building momenium for its version of O5/2. Now, only a
few weeks fater, that momenium has been slowed because
customers are wondering when and around which
standard IBM's deskiop strategy will coalesce. Until 1BM
provides answers, customers should be wary of long-term
commitments 1o 1BM.
The FUD boomerang, ra Sager,
COMPUTER SYSTEMS NEWS, 7/22/21

... In addition to Price Waterhouse, which recently deferred
purchases of Microsoft Windows to further evaluate O5%/2
2.0, 18M vice president and general manager for marketing
and business development Joe Guglielmi said large-volume
corporale customers had comwmitted o or were evaluating
05/2 2.0. Those campanies include Nippon Telephone &
Telegraph, Frito Lay and Roval Bank of Canada ...

(35/2 2.0 dominates PC Expo as Microsoft skips show,

Heather Clancy, COMPUTER RESFLLER NEWS, 7/1/971

Horume on Qoject-ORIENTED TECHNOLOGY

this approach is data centered, and COBOL
applications are primarily engaged in some form of
data processing.

The advanrages of taking an evelutionary path o
Object-Qriented COBCL are many. For one, this
approach minimizes the retraining of the existing
large base of COBOL programmers, COBOL
programmers will need training in the new constructs
and concepts and also in 2 new design approach, but
they can use their existing COBOL expertise as a
base. As there are estimated to be three-million
COBOL programmers in the world roday,? this
approach is clearly more realistic than retraining these
programmers in a new language. (Also, it is doubtful
that a language such as C++ or Eiffel would provide
adequate support for some features char COBOL
handles today, such as packed decimal support, file
handling, and other construces railored ro commercial
requirernents.)

Programmer training itself can be incremental,
starting with an overview of the new paradigm,
progressing to how to use object-oriented capabilities
in normal COBOL programs, and finally to object-
ariented application design, including the design of
classes and interfaces. It won't be necessary to
intensively train the whole staff in everything ar once
because the transition is naturally evolutionary.

Obviously, this approach alse makes it possible
leverage existing investment in COBOL. Currently,
aver 70 billion lines of COBOL are being maintaimed
and prohahly five to ten billion more are added every
year.” It is unrealistic to require businesses to abandon
this invesement in order to reap the benefits of a new
technology. A main attraction of this approach is that
a relatively small amount of work is required in order
to reuse existing code within applications using the
extensions or to translate existing code into the
extended language. The COBOL-user community
needs to be able to choose from a set of options for
migration to object orientation — the one that offers
the best solution ro their requirements. Object-
Oriented COROL pravides the following options for
this migration:

s Existing applications can define references ro
objects and use their new capabilities when they
are enhanced during the mainzenance cycle.

Existing programs can be encapsulared as methods
or as classes inside new object-oriented applications.

Mew applications can be written and designed that
are fully object oriented.

@ New applications can be written and designed that
include a mix of programs written in cld-style

COBOL and Obiect-Oriented COBOL modules.

# Eventually, Object-Oriented COBOL libraries
should be avaitable thar provide significant
software capabilities thar users can access without
having to code themselves.

Another advanrage of this approach is chat
Object-Oriented COBOL is being designed in the
COBOL standards community. The Task Group
designing it is chartered ro develop a standard
specification. This means Object-Oriented COBOL
will provide a standardized set of features across
platforms and implementations. Also, Object-
Oriented COBOL will he 100% comparible with
existing COBOL.

Programmer training itself can be incremental,

starting with an overview of the new paradigm,
progressing to how to use object-oriented
capabilities in normal COBOL programs, and
finally to object-oriented application design,
including the design of classes and interfaces.

%9

A final advantage of this approach is thar it
incorporates new data-centered language constructs
into COBOL whose problem domain is possibly more
data centered than that of aty other language.

At the most basic level, COBOL programs exist o
process dara and not to embody logic. Most COBOL
applications are involved in some form of data
processing. Their natural emphasis is on organizing
and handling the data rather than functional
decomposition based on procedural logic. Object
orientation provides a dara-centered approach as it
supports defining objects thar consist of data and of
operations on that dara. In object-oriented design, the
structure of an application is suggested by the
structure of the data, This makes object orientation
particularly well suited ro data processing applications

and COBOL.

OVERVIEW OF INCLUDED FEATURES
Some of the most important basic features that have
been included by the OOCTS in irs draft documents

are instances, classes, class inheritance, interfaces,
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interface conformance, and factories. An overview of
the first four of rthese features is included n an earlier
article.! Factories and interface conformance are
included in the next section.

OVERVIEW OF RECENT WORK

Ar the last two meetings, the OOCTG separated
conformance of instance interfaces from class
inheritance. Conformance provides the basis for
generic cade hecause it specifies when an object with
one interface can be used where an object with
another interface is expected. Saying that all office
{orms support a print interface is equivalent ro saying
that all office form instances conform to a print
interface. Thus, they can all execute prinmt
funcrionality with a generic invocarion, although the
print may be implemented differently for distine:
types of office forms.

66

... basing conformance on interfaces allows

generic code to be defined for entirely unrefated
classes, which is not possible when conformance
is based on class inheritance.

9¢

Interface-based conformance is considerably more
flexible than conformance based on class inheritance.
In languages that base interface conformance on
inheritance, derived classes are limited in their ebility
w0 redefine, delere, or otherwise alter the inherired
services because these changes may break the
conformance relationship. In Object-Oriented COBOL
these restrictions are unnecessary and thus mheritance
is a more effective rool for code reuse. It is easy w allow
irheritance to define a conformance relationship, bur it
15 not required. Also, basing conformance on interfaces
allows generic code o be defined for entirely unrelared
classes, which is not possible when conformance is
based on class inhericance,

There was considerahle discussion at the last
meeting on the topics of factories. As a resulr, the
Object-Criented COBOL Task Group has inrroduced
the concept of factory where the factory part of a class
definition defines how new instances of rhe class are
created. Facrories can also define any dawa shared by
all instances of a class. Compiling a class definition
produces a factory, an interface to the class, and a set
of common services for instances of the class. At

runtime, new instances are created by requesting that
the factory create them.,

in other important areas, the QOCTG adopted
syntax and semantics for the comparisen and
assignment of objects and object references. Also, the
OOCTG defined a BOUND TYPE ohiect reference
that provides for dynamically allocated objects whaose
invocations are statically bound. Previously, only
prealiccated objects could have this most efficient
binding. . S .. e

SOME ISSUES QUTSTANDING

There was considerable discussion of issues related o
the objecr lifecycle. Decisions on these issues have not
yet been made but we expect rhey will have o be
resolved fairly soon, perhaps at the September meeting.

The ohject lfecycle is a term that refers to the
creation, initialization, fmalization, and destruceion of
instances. Currently predefined merhods {called,
appropriately, CREATE, INITIALIZE, FINALIZE,
and DESTROY) are specified in COCTG documents
to handle this functionality. There are some areas
where the protocals between rhese merhods need to
be carcfully defined so that anomalous situations do
not occur. For example, if instances can bhe created
and not inttialized, or linalized but not destroyed, the
instance has no consistent type.

A tighty defined protocol would prevent these
situations from occurring, thus protecting users from a
class of difficult bogs. For example, if INITIALIZE
were defined to call CREATE, and DESTROY were
defined to call FINALIZE, so that neither CREATE
nor FINALIZE were visible to users, this class of errors
would never occur,

Also, there are issues relating to how ro define
some of these lifecycle methods. If, for example,
INITIALIZE were in rhe instance interface, it could
cause conformance problems with other inrerfaces.
However, if INITIALIZE were incladed in the factory
and not in the instance interface, then interfaces
could differ in their INITIALIZE protorypes and still
be conforming. This seems desirable from a user poing
of view, ==
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Horume on Osieet-OrieNTED TECHNOLOGY

... MNat untif the longer term, the latter-half of the 1990s, will
evolutionary changes in the software process give way o
truly revolutionary changes. Object-ariented technicues will
influence changes in programming languages and
methodologies. For example, object-oriented extensions 1o

S COBCOL wil] be available in PC-based wols in 129%. The

traditional waterfall life cycle model will be replaced by a
software process model that is more formal fe., based an
mathematical technigues), more amenable to automation,
and emphasizes enterprise modeling, iterative prototyping
technigues, systern specification activities, and requirements
raceability, Artificial intelligence technigues such as expert
systems, inference-hased application development methads,
and natural language processing will be embedded into CASE
tools. Structured methodologies will be extended to include
object-oriented methods. Software reusabifity will replace
development strategies that build sofiware systems from
scratch ...
Frrst evolution, then revolutions, Carma McClure,
CASE TRENDIS, Special/Summer 91

.. it's a litile like the optimistic small boy who woke up on
Christmas morning to a pile of manure: there just has to be a
pony in there sormewhere. In fact, proponents of chject-
sriented programming think they hear a whole stable, And
0P should not be confused with visual programming,
afthough they are related ... Borland International recently
launched a product called GbjeciVision, designed fo let
end-users creale “programs” without writing program code.
lohn Mandell, product marketing manager for QbjectVision,
says it is a visual programyning product, not an object-
criented language, but “we use the object model to get 1o
the visual programming.” The real point of GhjoectVision,
Mandell says, is to let end-users do things without learning
to program. But that is not a benefit of true object-oriented
programming. Assuming that one can dig through all the
hype and get to the horse, the next guestion is how to ride it
The key point seems to be that some learning — and
perhaps some unlearning — is required ... In other works,
using an object-oriented fanguage isn't likely to give vou the
promised benefits unless you learn to think in the

appropriate way to take advantage of it.
QP is mare than just & buzzwaord, Grant Buckler,
COMPUTING CANADA, 6/20/91

HP recently decided to withhold release of a Unix version of
s NewWave Object-orlented operating environment unti! the
Object Management Group rules on the HP/Sun proposal for
object management ... By waiting until after August, when the
OMG will rufe on the HP/Sun proposal for their Distributed
Ohject Management Facility, HP will be able to incarporate
new standards into its subsequent releases of the software
developer's kit and NewWave for Unix ... HP also is prepared
1o deal with OMG’s standards if they derive from other

vendors, ...
HP waits for OMG ruling before releasing NewWave kil for
Unix, Brian Simpson, WORKSTATION, 7/91

... Only the interpreted object-oriented systems such as
Smalltalk, ohject-oriented Lisp, and various proprietary
object-oriented development systems, have a clear edge over
Nextsiep in programmer produclivity. Because these systems

are unsuitable for producing commercial applications due o
their poor performance, huge size, or restrictive licensing
policies, it is hard 1o refute the commenly heard claim that
the Nextstep environment is the maost productive mainstream
development environment available today.. .,

The next NeXT, Scoif Raney, UNIX WORLD, 7/97

... Smaiftalk is not about fo replace COBOL, but i is finally
maturing into & viable choice in application development,
especially for users looking for a tnal fo speed development
of advanced graphical user interfaces in client/server
applications...As a dynamically comgpiled language built on
reusable objects and a virtual interface that uses machine-
independent, intermediate code, Smalltaik is also easily
portable between the platforms it supports ...
... there is still no widely accepted development
methodology for Smalltalk or for any other object-oriented
environment. In addition, many users are still making the
transtiton ta the relational model and structured
programming technigues. “Most 1S developers] still don't
knew what to do with objects. They're still traumatized rom
making the migration 1o the RDBMS,” says Natasha Krol,
application program director at the Meta Group in Stamiford,
Conn. Smalitalk also faces increasingly stiff competition not
only from other object-oriented languages such as C++ bur
alse from new GUIbuilding tools, such as Easel from Fasel
Corp, and Actor Trom Whitewater Group ...

Smaitatk grows up, fell Maad, DATAMATION, 7/15/51

... The most soughi-aiter goal for the future will be
establishing a standard class tbrary, and the ideal language
will include that library, according 1o Scott Moady, an
industry consuftant ... Application developers could then
avoid the problem of being Ged to one vendor's class library,
although problems with incompaiibilities between languages
would remain, Languages that lack a foundation class library
or an application framework open the door to the
incompatibility problems commonly encountered today ...
Ircdustry analysts expect sales of class libraries for plug-and-go
applications to flourish, providing plenty of incentive for
vendors to resclve class fibrary incompatibility prablems,
When class library compatibifity is no longer an issue,
acrospace suppliers and other companies that undertake
large-scale projects involving numerous different components

should prove good generic class fibvary customers. ..
Object Grientalion’s uphill siruggle continuegs, Sarah .
Varney, DIGITAL REVIEW, 6/17/97

... But being tied to the older technology of MS-DOS could
afso be a drawback for Windows. So Micmsoft is developing
a new operating system, known as Windows NT . NT -
which stands for new technology -~ will run on poweriul
personal computers using different kinds of microprocessors
and will be better geared for use in networks. Indeed,
Microsofl plans a whole series of version of Windows for
different machines, ranging from pocket-sized personal
information organizers (¢ supercomputers. The company 1s
also lncking at using Windows o help control computerized
facsimile machines, voice-mail systems and high-definition
television sets ..
One day, junior got too big, Andrew Pollack,
Fhe Mew York Times, 8/4/911
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Analysis
& design

Have you read the new book by Pope John Paul, “Why |
hecame a Protestant”? Prabably not, but if you want to read
a bock about a remarkable metamorphosis, try “Object-
oriented Analysis” by Peter Coad and Edward Yourdon, In it
Yourdon renounces “Yourdon Structured Analysis” in favar
of Object-oriented Analysis {DUA) The “Yourdoen™ method,
based on data flow diagrams, is the most widely-used
approach o system analysis in North America. “MNeither
author has drawn 2 single data flow diagram in the past few
years, except {on rare occasion)” they write,.. “For us,” the
authors conclude, “OQ0A is the future, and the future is here
and now ... We see the 1990s as a period of gradual
acceptance of OOAY
Authors renounce structured analysis in favor of OCA, Juhn
Lejderman, COMPUTING CANADA, 6/2(/91

... Myth #4: Object-oriented fechniques make CASE obsclete.
This is nonsense. If anything, the advent of object-oriented
programming languages thal incorporate control structures,
data structures, and inherilance hierarchies make language-
support tools essential. In the future, analysis and design will
become dominant aclivities. ...
... As we become smarler about reuse technologies, fewer of
us will do “traditional” programming. Most of our work wili
be to understand system requirements and architectures to
effectively use existing components. Standardized methods
supparted by rich design envirenmants will be critical 1o
managing the complexity of these systems and
communicating and preserving our design intent .
Dan't fall for these six CASE myths, Lou Mazzucchelll,
EDN NEWS, 5/13/97

The modularity of object-oriented programs is not only
beneficial down the line, it makes programs far more
testable, Obiect methods seem te be shorter and more
focused than functions produced with a nonabject mindset.
Object-oriented programs seem te have fewer global
variables and more intuitive designs. 5o far, not many people
have inherited object-griented code to maintain, but the few
I've talked (o bear cut this view ...
U the revofution, Lamy O Brien,
COMPUTER LANGUAGE, 7/9]

... If you have been given an imposed deadline, try a
“timebox” approach. Work backward from the imposed
date. Divide the work into “major chunks.” Assign each
“chunk” a specific amount of time. Make it quite clear in
vour plan and assumptions that when a chunk’s date has
een reached the team will go on to the next chunk, even if
the work is not completed for the previous chunk. This
approach is useful when vou are “piloting” a new
technology. It recognizes that the first time through you are
learning the hasics and will not be proficient in all aspacts of
the new technology. It heln to avoid getting “bogged down”

in one aspect of the technology ...
Point/Counternoint: project estimating considerations for
ohject technology — The manager’s perspective, Rosemary
Kuriti, OBJECT MAGAZINE, 7-8/97

GUISs

... Obiect-oriented programming is probably the best way o
build and maintain GUI applications ... It may take you up
to six months to become proficient with an object-based
environment and the vendor’s clags library. Much of this time
will be invested In trying to understand what may appear to
be a frighteningly {arge collection of vendor-supplied classes.

Most beginners feef overwhelmed by hundreds of new

classes, each with its own name, purpose, and messages.

Hevwever, the consclation s that yvou can start out with a lew
classes and build your knowledge base gradually ...

Get GUA, Robert Orfall and Dan Harkev,

COMPUTER LANGUAGE, 7/97

Languages
& tools

... Smalitatk/v has been realized in DOS, Macintosh, and
Windows versions. Much of the code can be used across all
the environments. Objects can be stored in lext form, and
“filedd out” and “filed in” from system lo system. Because
Smalitalk is an interpreter, these objects can be introduced
into a running system. The potential exists o network together
Smalllalk systems on a number of different platiorms, and to
let them exchange objects in real time. This is not semething
you can do with C++. Smalltalicy has the most thorough
tutorial of any of the packages reviewed here. The manual is a
complete course in the language, and the example files give
vou working code for most applications. Smailtalk is not like
other computer languages. Instead of being like a musical
score, 1t s more like a jam session in which you create both
new instruments and new musicians as vou go along. When
vou've constructed your band, vou're ready to play. Smalltalk
is extraordinarily interactive, and the ideal environment for
creative people. Accessibility is excellent, limiled only by
smallialk’s unusual syrax. Every element of Smalltalk, from
abject creation to debugging and running the application,
takes place with a single Windows apglication. Integration is

handiing of the Windows environment, its integration and rich

data taxonomy, and [is potential for interplatform

development, make Smalltalic/v the winner among all the
packages we have surveyed....

Breaking into Windows, Birrell Walsh,

MICROTIMES, 6/19/91

... Perhaps the best way to understand event-driven
programming is by comparison with the more traditional
approach. In a conventional program, while waiting for user
input, the entire application waits, looking at each keystroke
or mouse action to figure cut what the user intends. In an
event-driven application, ohjects are defined (o respond 0 a
single stimulus (keystroke or mouse action). A run-lime event
manager (a sort of command supervisor) evaluates user input
aned decides which objects t activate. The end resalt is that
earh object neither knows nor cares if the user selected &
different window and didnt come back for hours. A program
like Windows {(or any application that supports simultanecus
aclivities), requires an event-driven approach ...

Document architecture standards of the “90s, Mike

Cunningham, LIBRARY SOFTWARFE REVIEW, 6/9

total. The assistance to clear thinking, Smatltalk’s clean

Homrune on Oeeor-Orienten TECHNOLOGY

Getting started with object technology:

effectively planning for change

The advent of a new technology is always

accompanied by the trails and tribulations of coping

with the necessary changes in the way we do

business, both technically and managerially.

Mark lorenz has been
developing software systems
for ouer fourteen years. He
has worked on a variety of
platforms, languages, and
applications. His effores
since 1987 have heen largely
devoted w0 the avea of object
technologies, rtools, and
technigues. He works for
IBM in Cary, NC.

For the last few years, [ have been working on team
efforts to develop products using object technology. As
we broke new ground, we learned some lessons that
have been helpful for thase that have come after us.

During these efforts, the ream members transitioned
through various stages of expertise. Before getring into
the start-up steps, it is worthwhile to prepare you for
the meramorphosis your people will undergo. This will
shed some light on the advice thar fallows,

STAGES OF OBJECT EXPERTISE

Maovice

At this early poinr, we try to get our function-
oriented heads rurned around so that we can see the
application objects. We have a hard time finding the
objects, even though we lock hard and long. This
stage results in a lor of functional code dispuised as
objects. Is best to have a Guru along at this stage,
but more about that later, The Movice stage typically
lasts about three to six months.

Apprentice

Ar this stage, we start to understand what it means w©
be abject-criented. We hear a lot of “sh-ha!”s and “1
see!”s. We may still be more comforrable working in
small teams since the interaction has a creative
dynamic all its own. We gain more confidence. We do
some good (and not so good) designs during this rime
and are srill fairly dependent on the Guru. This period
lases another three ro six months.

by Mark Lovenz

joumey Man

We now srart to work on our own. We have internal-
ized the abject paradigm, bur we still rely on a Guru
during mental roadblocks and design reviews. The
durarion of this period varies grearly depending on the
person, but probably lasts a vear or more, Seasoned
Journey Men work well and independently and are
distinguished from Gurus only by the speed and
inventiveness of their work.

Guru

This is the stage where objecrs come narurally. We
automatically see things in an objecr perspective and,
in fact, may have trouble seeing them in any other
way! We move guickly through the phases of
development, exploring during rapid iterations.
Somchow, we act as “enzymes,” causing project
“chemical reactions” to oceur — moving the project
over hurdles toward completion. This stage lasts the
rest of your life, if you're good enough and lucky
enough ro make it

I know this stage exists because [ have scen what
are easily recagnizable Gurus. | aspire to someday
consider myself an object Guru — according to one's
own definition. To me, there are only a handful of
Gurus to he found, | would argue thae they are
blessed with the right combinarion of intelligence,
personality, perspective, and experience to be the
“hirest” object animal in the software jungle. The
rest of us may have to rely on the evolution of
proven processes and methodologies to perform
effectively and survive our project development
efforts.

These stages became pretty clear for us over the
years. You can tailor the advice that follows according
to the category of people you have on your staff.

One thing that’s for sure — once you go down an
ohject path, you won't want to go back. I've yer 1o see
someone successfully make it pasc the Novice stage
and even consider thinking about systems in other
than object rerms.

Vorume 2, Nusmser 11 = Serremser 19891




== GETTING STARTED

Suggested steps for a good start

The following steps are suggested as tips on how 1o get
a sound start at effectively utilizing object technology.
These steps were documented during a look back at
where we came from, where we ended up, and how we
got there,

[ have presented this information to a number of
companies taking their first steps down the object
parch, including large companies from England and the
LS. These poines have been favorably received, but it
remains to be seen how effecrive rhe lessons we
learned apply to the efforts of others,

Get training

This may seem self-evident, but ir is imporrant
cnough to articulate. Object development is not the
same as function-oriented development, It is not the
same as your FORTRAN programmers learning
program in O {although some may consider that as
harrowing an adventure!}.

You should plan on having two o three weeks of
informal training, followed by a week of formal
training, The overall learning curve is around six
months. Remember, management needs training too!

Get resident object expertise
It is essential that you have object expertise on site. If
you don’t have in-house experts, hire some. It is
essential for pood designs and cade (Le., success).
There are good consultants out there that can make
sure vou get off on the right foor. Be careful though,
“object” is the buzzword of the day, and not everyone
who claims knowledge is really knowledgeable. A quick
escape clause for a first contract go-around is & good idea
Onee you have grown your own object experts, you
can wean, yoursell off the outside consultants. At this
point, you should establish a mentor program with the
mast experienced object people playing “big brother” o
the object Novices. By the way, a twenty-year software
veteran with no object experience is an objece Novice,
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Use an object methodology

There are now a variety of books published on object
analysis and design {see the references at the end). The
point is that you should have some methodology to
follow. People work better and you have a berter chance
of being successtul (i.e., delivering the right product at a
competitive price} if there are precise steps to follow.

Use an iterative development process

Tradirional fimction-oriented development uses the
waterfall approach. This approach has not led 10 a
high percentage of successful projects since it does not
plan for the ever-present changes in the markerplace
and understanding of requirements.

Te avoid these pitfalls, the preferred process is an
iterative one.* The basic difference is thar you set up
a plan thar includes major development iterations,
with the next ireration’s planning period adjusting the
plan using the previous iteration’s assessment period
inputs, which is based on the results of the previous
iteration’s production period.

As Figure 1 itlustrates, the frerative process is a
controlled process and remains requirements driven,
The ever-clusive “perfect” product is chased, as
understanding of the problem domain, markerplace,
and custemer needs evolves. This process plans for
change in the development plan iterations while
moving toward a match with the requiremenss.

Use tools

There are not a lot of object development tools
available today. Since ohject technology is relatively
new to the mainstream commercial sofrware world, it
has not had the rime for CASE tools and library
systems [o evolve.

Take the case (a-hem!} of CASE tools, with
support for techniques such as DFDs, ERDs, and
structure charts. The structured merhodologies have
been around for over fifteen vears. Tools to support
them have appeared only in the last six vears or so,
without much penetration in the software market.

There ure object methodolegy tonls beginning to
appear, such as OOATool" and group development
rools, such as Bnvy,* but the market is still wide open.

You will need group development support tools
first. You will also need tools wo support your iterative

# For a complete discussion of the iterative process and how it relates o
the software development phases and methodology, see A Process and
Methadology for Developing Objece-Cniented Software Systems: A
Praciical Guide by Mark Lorenz.

F OOATood, by Object Internations!, Inc., iv 2 graphical user interface
{GUI ohjerr analysis/design ool thar supports the notation wed in
Peter Coad and Ed Yourdon’s book Object-Chienced Analysis.

¥ Envy, by Object Technology lnternational, is 2 multideveloper support
ool for Smalltall/V 286TM, V EM, V Windows, and V Mac systems

that includes LAN-based versioming and class ownezship support.
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Excerpts from leading industry
publications on aspects of object
technology

Networks

As object-oriented software becomes maore featureful and
widespread, networking-industry observers say user-created
compoured documents and other objects destined for network
transmission may come 1o contain infornation about their
own bandwidth reguirements, along with the usual facts
about originating application and user. Within a few years,

they say, such “bandwidth-smart objects” could help
handwidth-management systems on customer premises and in
public networks allocate precious network capacity more
flexibly and economically ...

Srnarter ohiects?, COMMUNICATIONS WEEK, 6/24/9]

Databases

... The excellent performance of object DBMS products may
be surprising to those veterans who have weathered the
previous generations of database technology., When
relational DBMSs were intraduced in the 1980s, they were
practically unusable for production applications because
they were so much slower that the installed network and
hierarchic systems. Initially, the relational products were
applied in areas where performance didn’t matter very much
{o.g., decision support systerms and prototype applications;
but where their flexibility and relative ease of use were
important. Over the years, the performance of the relational
DBMS products has improved dramatically. They are now
used in a wide variety of commercial applications. Even so,
their performance has remained unacceptable for other
families of applications, including many applications with
complex data relationships as well astringent performance
requirements. Even though the object DBMS products are
relatively young, they deliver excellent performance — good
enough for the demanding application areas of CASE, CAD,
G5, network management, concurrent engineering, and s¢

forth ...
integrating Objects with relational technology, Mary E. S,
Loormis, OBJECT MAGAZINE, 7-5/91

... at the international DB2 User Group conference .., Chris
Date, of Codd and Date Internalional, and Michael
Stonebraker, a University of California at Berkeley computer
science professor, separately told audiences that object-

oriented extensions could be added o cwrrently available
relational DBMSs. “There is no reason why today’s relational

preducts can't be mproved,” said Date ..
Database gurus: no basis for ROBAMS, OODEMS dispute,
SOFTWARF MAGAZINE, 6/27

. TRight now, OODGBMSes are still selling o tire-kickers,”
said john Rymer, an analyst with Patricia Sevbold's Office
Computing Group, Boston. “People are still tying to
understand fobject orientation], which hasn't been helped
much hy the vendors, who don't explain it well and do a
terrible job of distinguishing themselves from each other. But
by fate 1992, a much broader base of users will be involved.
Objects support the databases people want to build.”. .
... Comparing five OODBMSes with two RDBMSes, |Rick]
Castell fan engineer withe Sun Microsystems] found that the
QODBMSes ran up ta 40 times faster. The tests were
conducted on applications that use 2 fixed working set of
data, fit in main memory and involve objects that are linked
by pointery.. Cattell said that the purpose of the tests was not
1o show that DODBMSes are superior v RDBMSes averall
but “to counter the marketing hype of the RDBMS vendors
who say their products are superior 16 everything else,
CODBMSes are superior for use in scientific and
enginesring applications, and that's what these tesis
measure.”
OQODBMSes emerge, Dan Richman, JNIX TODAY,
6/ 24751

Applications

... Furthermore, said Goal Systems’ [Neal] Ater fvice
president, research and development], “True integration
depends on moving from an application orientation 1o a task
orientation. If you think of system management in terms of
objects, what becomes imporant is what task you perform,

ot what product you're in. This approach is our great hope
for wiping out fixed product boundaries.” ..

3-I management framework: SystemView's shilling views,

Jobn Tibbelts and Barbara Bernstein,

SOFTWARE MAGAZINE, 6/97

Antihype

“If you start object-oriented programming today, don't
expect 1o see the benefits of class reuse before bwo years go
by.” [Adele] Goldberg [CEO of ParcPlace Sysiems] says that
it will 1ake eight weeks of OOP “hmmersion” for experiencer
COBOL programmers 10 become productive and six months
for them o become comiortable and expert. QOP is not
magic, Goldberg said ... She bemoaned the fact that object-

oriented technalogy is being advocated by “religious”
devotees who have gotien "a little sloppy.” QOP sharlens
coding time hut places more emphasis on the analysis and
design portions of the development cycle. Still, she
conceded that “very few languages make it if there isn't a
refigious cult behind them.”

Narnipbytes, BYTE, 7/41
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Application

Instantiations Inc.

921 SW Washington, Suite 312, Portland, OR 97205

pplication Organizer Phas is a set of toals for
developers working in rthe Objectworks/
Smalltalk environment sold by ParcPlace
Systems. [t's a seamless product thar fiss right in with
the Objectworks environment,
it is by no means a simple task o become a
proficient Smallralk programmer, although a rich class
library and a useful set of provided browsers does help.
The drawhack to such an environment is that often
they lack tools thar support the work of programming
teamns on large projects. This is where AppOrg steps in.

&5

...this product is not for the casual user.

For the professional Smalltalk community,

it is almost a necessity.

o9

David Bellin is with Prau
Institete, New York. dbellin
@prat obimet.

“Worsioning” is provided for every method in the
gystem. This consists of the author name, date, and
time, or any other string defined by the user. In fact, a
complete Version Browser is included that allows on-
screen comparison of different versions of a method.
I an example of the thoughtful and integrated design
of AppOrg, version information can also be obrained
fram within other browsers as well, including the
method lister, the inheritance browser, and the
“packape” browser. This leads me to discuss another
major facilicy provided by AppOrg.

Packages are objects that deseribe changes 1o the
Smallialk image. When they are used, the change sers
provided with Objectworks/Smaliralk are replaced.
Packages define which classes or methods were
modified or defined in a ser; however, they do not
contain rhe actual code, which is always in the image.

rganizer Plus Version 1.0

reviewed by Devid Bellin

The use here is in the management of complex
projects. Packages can be used for Smallralle project
management since they can offer several independent
sets of change records that can be viewed through the
puckage browser. This is a start ar overcoming one of
the criricisms leveled ae object languages,

The package organizer is a tool for grouping the
changes thar are included in packages and for
distributing them to various packages. [ find this
fearure to he of dubious value and prone to error. It is
very easy to put uninrended changes into the wrong
packages. The Application Organizer manual irself
admits this shortcoming, and it is hard to understand
why then the package organizer was even included,

An Image Generator is incloded chat assists in
applicarion generarion, bhasically by means of
allowing the programmer to define 2 ser of classes and
merhods that are o be removed from the lmage fle.
Obviously, one must be careful not to take crucial
classes out of the system (e.g., integers), but, barring
such blarant bungling, this parr of the Insrantations
software works well.

Ar 5495, Application Organizer is available for
both [BM and MAC platforms. The documentation
fromn Instantiations is well writren, bur this product is
not for the casual user. For the professional Smallwalk
comemunity, it is almaost a necessity.= =
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process and object methodology. If you can, buy your
tools. If not, make your own. Norte that many
activities can be supporred without fancy tools. For
example, collecting object information in the form of
CRC cards® or in a flat file can take you a long way
toward a good design. Keep in mind, 2 toal is only a
facilitator and allows bad designs to be created as
quickly and easily as good ones,

Make organizational changes

Besides your Development organization, the support
organizations must change roo.” This includes Test,
Human Facrors, and Publications groups. These
groups must iterate along with Development.

Involve customers

It iz a key henefit of ohject development that the
irerative development and real-world modeling of
applications allow customers to understand and be
involved wirh what is being built. lavolve them!
After all, it is their system,

Create a reuse library

This is the key software asset of the company. It is
absolurely erivical ro remain competitive in the
software marketplace of the 1990s and beyond. Think
of it this way — if you must create each new product
from scratch at a unit cost of $200, and vour
competition reuses solid off-the-shelf compeonents for
up o 86% of the funcrionality in a similar product for
a unit cost of $100, you are going our of business.

I you start out using a framework of reusable
components, but do not add your industey-specific
objects to the library, you will reach a productivity
plateau (Fig. 2). This is because you are continually

# CRC stands for o
cands o collecs this information during analysts, The technigue was
origially proposed by Ward Conninghare and Kenr Beck ar Tekrronix,

responsibilities, and collaborators and uses index

+ For an extensive discussion of the organizational impacr of object
sechnology, see “Ohjccr-orientad development: nov business s usual,” by
Mark Lorenz in Hotline on Object-Uriented Technology, 107), 1 - 4, 1990

reusing the same abstractions racher than creating
new abstractions specific to your business. It is
irmportant that you continue to reap the gains of reuse
by extending the building blocks available to your
application programets,

A code reuse group, separate and independent
from all projecr development corganizations, needs to
be formed to allow code to be made available o the
entire orpanization. This “class clearinghouse” group
would be respansible for facilitating a high level of
reuse and minimizing reimplementation of function,

One of the possible techniques used by this group
could be regular reviews of development macerials,
searching for abstract and nonabstract classes to include
in an object library, lt is even possible thar this group
could become more adept at recognizing and creating
additional abstract classes since they see more diverse
code and are exposed to multiple uses of the same rypes
of functions. You may even wanrt these people involved
for o time on a project to facilitare the reuse of classes.

There are some key aspects to make the reuse
library work:

# Project scheduling— The schedule must include
time for the developer to create reusable
components and o search for components o reuse.

e [ncentives—The producer and the reuser of
components should be rewarded. They are
contributing to the quality and reducing the costs
and schedule fime of the company’s products.

-3

Srandards — See below.

Set up standards

Decide what informational content vou want in yout
design documentation. This is more critical than
traditionally.

Maost of your time will be spent reading code, so
you want to make sure that your coding standards
keep this in mind. An industry expert {z Guru!) once
told me e spends up to 75% of his time reading code!
Why would this be? Because object development
centers on reuse. Smalltalk developmens, for example,
is essentially a series of searches for reusable
components to be composed into interesting new
combinations that are themselves reusable. However,
these need to be certified through resring and
standards ta ensure they are solid huilding blocks.

Good object methods should be short! The average
method size of our group’s inirial product effort
{(hundreds of classes and thousands of merhods) averaged
six tines of Smalltalk, and I think if we had done better
abject designs, the average would have been less! Long
methads are & warning flag of function-oriented code or
poor choices of objects and responsibilities. Alsa




== (GETTING STARTED

remember, your screen real estate is limited so you want
to make sure that the method code is immediately
viewable in the source browser pane.

Use small teams

Due to the speed and volume of changes, larger teams
will have communications problems. Break large
projects into a number of small encapsulated teams. If
vou use subsystems and contracts berween subsystems,
you can control the archiracrure {ie., contracet
inrerfaces) between the teams, freeing them to rapidly
iterate on their piece of the overall system relatively
independently. This, of course, implies analysis
legwork to ensure a fairly solid overall underseanding
of the architecture. This can be done via an analysis
prototyping effort geared toward solidifying the
requirements before the code development begins,

Use class ownership

Class ownership is key to change management, the
build process, and code integrity. Changes submitted
for a build can be on a class or application basis.

The class basis means that the class owner reviews
changes if necessary and submits changes to his
classes. This relates 1o code integrity. Historically,
programmers making changes o the system “tromp”
through wharever code necessary, making the mnost
expedient changes to solve the “problem du jour”
without focussing on the design of the “code du jour”
With class ownership, the owner knows the design of
the class, takes pride in its qualivy, and knows that he
or she is on the hook for any and all problems.

An application basis means that a programmer can
submit changes for all the classes related o his
application within cerrain resirictions. He cannor, for
example, delete any methods or instance varizbles,
but is free 1o add them. This allows the progranuners
to focus on the application development at hand.
Cryclically (abour every third week), the emphasis
shifts to a class basis for a week of “clean up.” This is
where the class owner focuses on his classes, making
sure the designs are intact and robust,

Use a rapid build cycle

The iterations discussed earlier are separate and
distince from the build iterations, which are much
shorter and more numerous. A typical boild cyele has
two software builds per week (versus an iteration,
which may run for three and a half monchs}. The
speed of development snowhalls as you go along.
Longer periods for software submissions cause major
headaches for the team. You need to establish
proceduzes to minimize the build problems.

¥ For a discussion of subsystems and contracrs, see Ref, 2.

Architect for Change

By wdentifying the right objects in the application
domain and giving them the correct responsibilities,
vou naturally end up with short methods and objects
that are more reusable and flexible.

Another rule thar carries over from the model-
view-controller architecture is that the user interface
{(UI) should be kept separare from rhe underlying
maode] objects. The UL changes much more often than
the model. Also, many different applications can he
built from the same model objects by changing the U
classes with lictle or no change 1o the model.

A STARTUP CHECKLIST

1. Get commitment from management for a pilot
project rhat is important to the company with
clear deliverables defined. If the project is not
important to the company, no one will care how
great your results are.

.Get education for a small (three to six people)

e

ream and consulting expertise. Unless you have
real object experrise on your project, you will not
succeed.

3. Buy tools, especially for group development and
methadology support. Areas such as sharing
reusable components are not easy, but are key to
your competitiveness.

4. Set standards and hold design reviews, Make sure
vou facus on good object models of the application
domain, shorr readable methods, and on-line
design information.

SUMMARY

{Objecrt systems effectively plan for change. Change is a
fact of life. Our teams, using object technology, have
seen orders of magnitude of improvement in
productivity when some basic guidelines were followed.
[ have passed on rthese guidelines so that you can stand
on my shoulders and not my feet. It is going o require
some organizational changes to adapr to the
implications of object technology. In the short run, we
have to make do without the level of twol suppore we
see in the function-otiented arena. The productivity
potential is rhere, waiting for us to achieve it ==
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channel, a transmuration, & degeneration takes place:
the managers lose appreciation for the essentials of the
technical work. Essentials become implemenration
deiails. Technicians working in a vacuura start to lose
touch with business needs. Decisions with eritical
business ramifications become implementation
necessities. With the deadline pressure rising, the
manager becomes the not-helping voice of the
organizational anxiety. Technicians, those working
toward the deadline, become the obstacles to the
desdline. This is the moment when not the program,
the project, or the software, but people, managers, and
programmers mutate themselves into vampires,
werewolves, and djinn. The paradigm shift of ohject
orientation, by advocating a simple language common
to hoth business and rechnology, gives a glimmer of
hope. Despite the anxiery of rhe deadline and the
typical neurosis of organizations, we can remain
members of the same team, the team of human beings,
and solve a few problems.

I claim object analysis methodologies, obiect
design toals, and, in particular, C++ programuming
language as conceived and presented roday have
almost nothing to do with the paradigm shift toward
ohject arientation. They are mostly business as usual.

They are similar to the elements of an old regime
disguised as revolutionaries, Securataze forces
championing democracy in reday’s Romaniz. Why do
we need yvet another analysis framework if the
language of the programming is high level enough 1o
express the conceprs of the problem? Why do we need
more expensive bubble drawers if the modules of our
implementation have the same articulation with the
demarcarions of our design? Why this bombardment
of obscure terminology, polymaorphism, virraal
funcrions, friends, dereferences, protected, public, and
private modes — if our determination is the
determination to communicate? This hype is nothing

but an industry for mental pollution.

The pseudo-science of structured mechodology was
evidently a sound compensation for the false seart we
generously call the software industry. The crutches
should be burted now so thar rechnology
archaeclogists can publish condescending papers in
the future and ger academic tenwres. Nothing is more
deceiving as saying in the same breadth: we had a
paradigm shift, Everything has changed. Everything
stays the same. That is the lucrative business of snake
oil: i you ask the werewolves they are going to say,
“(Of course, there s no silver bulled” ==

continued from page 15...

existing parts for reuse. While this sounds fairly simple
to achieve, v managing reuse “commissions” without
the appropriate (CASE?) tooling,

{Ohject based/object oriented

Recognize that the study system is ohject hased, not
fully object oriented. The primary difference is that
thete is a significantly higher level of precision and
rigor applied to obiect arientation. If chis much
productivity can be achieved with a loose
implementarion of objects plus the proper tooling,
think of what can be achieved with a more robust
implementation of the object paradigm supported by
tools that focus directly on identifying, developing,
and then finding parts for reuse.

CONCLUSION

This study strongly suggests rhat obiect technology,
supported by appropriate development and
maintenance tooling can improve the quality and
preductivity of software developers. Furthermore, the
rimely availability of sofrware products rhat directly
support the strategic direction of the organization can
direcrly contribute to improved short- and long-term
bottom lines.

The study team went into the proiect to determine
the improvement of “development producrivity and
software maintainability” offered by CASE, They
learned something completely different. Now we neead
hetter tools and techniques to stady and measure the
impact of reuse on development. This should lead
more and berter advancements in development tools
and rechniques.

Epilogue

The frightening last line of the study srates that “since
nearly all of these projecrs have been buile by novices
with the CASE tool, this offers an interesting
opportunity to study the potential for reducing
software development costs by staffing reams with less
skilled developers.” Why would they nor consider a
mix of experienced, skilled developers supporred by
less experienced (not less skilled) novices? Without
the experienced, skilled developers, who will reach
the novice! Can we cost justify the novice
reinventing rhe learning wheel? Remember, the
operative part of CASE is computer aided. With
CASE rools a less skilled developer will produce, at
best, an organized mediocre product. 1r has been
proven that if you strive for quality, you get borh
quality and producrivicy. If you strive for only
praductivity, you get neither. ==
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Let us be completely open about it: there is a
software crisis and it is polluting not only the quality
of the products but the quality of our professional
lives as well. What is a software project? What is an
average day in a software project?

Adnan Adam Onare, a
professional werewolf hunter
and works as a divecror of
software architecture for
Timeplex, Inc. He holds a
PhD) from the Universiry of
[stanbul. As an Alexander
von Flumbolde Scholar, he
has conducted postdoctoral
research in Frankfurt am
Main. After several years of
teaching and research at
Middle East Technical
Linfversity, Ornart joined
the software industry. He
can  be reached  at
onart@timeplex.com.

{Quite often a nightmare! This phenomenen, the crisis
in software is not caused, in my judeement, by the
complexity or by continuously changing nature of
software, but by our inability 1o communicate. As to
complexity and change, were we not coping well for
some millennia with rhis sizable complexity and
change called Universe?

It is not the essence of sofrware bur some
accidental characteristics of our folklore thar lead s
to a radical communicative deficiency: a social culture
that uses tanguage as a toel for domination rather
than a bridge for relarions; an education system that
trains people to deal with abstracr algorithms, o play
with machines, and does not pay any attention
professional character formation; and a work parhos
that pushes the dominaring linguistic culture to its
urmost limits. Even the act of information giving in
this culture is an extreme form of information hiding.
The very act of communicaring siffocates com-
municarion. Question asking needs the disguise of
questioning. “How come you are saying this? is the
standard melody of the guestion, never, “Could vou
explain this to me?” The very acr of asking the
question is, therefore, a road block to the answer,

An explanation, on the other hand, stifles the urege
to ask a question. Sarcasm, such as the tone of the
voice or a body or facial gesture ornaments answers,
The speaker looks fmpatient or upset while answering a
question. The subliminal message is nothing but, “Ir s
very dumb of you to ask this question, nevertheless ler
me have the benevalence of explaining this to vou.”

by Adnan Adam Onart

That is it: as human species we seem to have a gift
for comprehending abstract complexities and
domesticating subparticles and quanta — please no
evebrows — into docile sheep. On the other hand,
because of our inability to understand simple and
concrete urterances, and because of our inability to
perform trivial acts of question asking and answering,
we are ransforming straightforward payroll programs
into werewolves®

{Object arientation — not as a new rechnology,
not as encapsulation, inheritance, and polymorphism
— as a professional paradigm shift — a perspective
change in the social culture, education, and work
habits — is definitely a silver bullet, 2 glimmer of
hope. This new paradigm deploys itselt as a shift
roward a4 commitment, & commitment to
communicate. To me thar is the mission of the
syntactically simple, but semantically powerful
languages of the ohject. The same terminology and
viewpaint can be used to understand the problems
that need 1o be solved, to describe the solution
strategies, and even to implement the solution: an
Esperanto-like system that can be understood by
evervhody — implementors, designers, analyses, and,
yes, even managers. This is the reason why ohjects are
generating so much attention and also some extensive
rurhulence, It is not that this is & lictle betrer than
that. There are professional, even personal interests at
stake: established repurations and careers,

Here is the fairy tale of Ali Baba and the Forty
Thieves: managers need to stay technically involved,
not so much to supervise the rechnical correctness of
the work, but to keep the communication channel
apen so that solutions can be found that are acceprable
rechnically and businesswise. Withour this open

# | suppose werewolves, silver bullers, and Couns Dracula are not
i o rradernarks. Befer nevertheless wo the following: Brooks, F
o silver buller: essence and accidents of software engineering, [FEE
Computer, Apcil 1957, and Cox, B, There & a silver buller, BYTE,
Oxtober 1990,
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Object statistics on the way

To support the adoption of object technology,
many organizations need hard numbers.
Numbers that can be translated into dollars

and transferved to the bottom line.

Marie A. Lenzi is cofounder
of Syrinx Corp, (US),
which specializes in O-0
technolopgy, development,
rraining, and consuling.
She has extensive expevience
in systems development and
methodology and i the
Editor of Hotline on Object-
Oriented Technology and
Ohject Magazine.

Currently, statistics for or against the new paradigin
are difficult to come hy. Ohjects just haven't heen
around long enocugh. So to satisfy the need, there is
much extrapolation of existing figures from relazed
statistical studies and a good deal of instantaneous
creation of numerical support for the new technology.
! marvel at rhose who | have heard make up
“sumbess” on the fly. [ marvel even further ar those
whe believe these stats. Numbers don’t lie? Numbers
can say anything you want them to say!

I recently came across a seatistical srudy rargered st
validating computer-aided software engineering
{CASE) tools. Hlowever, on first teading it was clear
that the study’s fndings supporred not the
productivity of CASE bur the productivity of reuse. In
this study, the mechanism of code reuse cutshone the
rooling almost into irrelevance. Almost! The CASE
ool was indeed the mechanism that supported reuse.
Te reuse sofrware you have to know where reusable
patts ate, how to use the parts, and, most importantly,
that reusable parts must be engineerad. Reuse would
prohably have been cut significantly had it not been
for adeguare woling. Bur the CASE technology was
not the reason the goods got to market, only the
vehicle that drove them there.

CASE?
There is no clear definition in the marketplace as o
what constitutes a CASE tool. [ have heard rext

bj) Marie A. Lenzi

editors referred to as CASE tools. Frankly, back in the
1970s when TSO replaced 80-column cards, code
management was improved by several orders of
magnitude. This is not to diminish the value of
CASE. | have worked in the area of strucrured
techniques since the early 1980s. [t wasn’t until
appropriate tooling became availzble around 1983
that the implementation of these techniques on any
scale became viable. The physical creation,
validation, and maintenance of the engineering
models for software development are tedious, time-
consuming processes easily supported by automarion.
Turning these tasks over to the machine leaves the
analyst, designer, and software engineer free to focus
on and to study the actual problem/fsolution space
represented by the models,

CASE is not the engineering concept. CASE is
the tooling, the automated assist that suEpports the
engineering process. CASE s another concept, like
Al and abject technology, thar has been market-
hyped almost 1o its derriment. The CASE product
manufacturers have markered the rools as yet another
silver bullet; the concepts supported by the tools were
almost ignored. Initially, there was huge CASE
product sales. Unknowing corporare customers bought
into the hyped panacea of a tool only to find thar a
massive investment in additional conceptual
education and alterations to the infrastructure were
required. When rthe markereers were found ous, sales
slowed considerably.

Don't get me wrong. | am a strong supportter of
CASE, however, not as CASE for the suke of CASE.
What [ support is (1} a precise common language for
communication between and among development
teams, reatm members, managers, and, also, the end
users of the products and (2} an organized
repeatable set of steps thar aid in the development
of a clear problem/viable solution sec. CASE does
not de this. The concepts automated by the

various CASE tools do.

Vorume 2, Numser 11 = Serremser 1991




=IE STATISTICS

SYMNOPSIS OF THE STUDY

The study was conducred by Rajiv ID. Banker, Carison
School of Management, University of Minnesota and
Robert Kauffman, Stern School of Business, New
York University and partially funded by the National
Science Foundation. “The study is a report on an
analysis of data collected in a year long feld scudy of
software development using integrated CASE at the
First Boston Corporation, a large investment bank in
New York Citv.”

Recognizing the defictencies in the current
techniques of software development measurement,
the study chose o use function points analysis, a
rechnique that “gauges the size of an application in
terms of the [system’s] funcrionality”

The CASE teol is object based. Specifications for
objects are stored in a ceneral reposicory. The
repository includes daga and object defmirions for the
organization’s business, plus alf the software that
comprise its systems. The ool and the associated
methads constrain developers to more carefully
“engineer” an information architecture.

In spite of subsrantial research, chere exists no
consensis on the economics and diseconomies of
scale it software development. However, most expect
that an integrated CASE rool set will offer scale
economy gains for the following reasons: CASE
wsually enforces structure amd modularizarion, CASE
tocls promaote and support code reuse, productivity
results from relacively bup-free machine-genernted
code, and CASE wlls increasingly offer automated
testing and implemencarion facilities.

Although “developers primarily reuse their own
code in the absence of incentive o search for other
reuse opportunites,” it was clearly recognized that “in
sofrware projects developed using CASE, the level of
code reuse is perhaps the major factor thar deserves
arrention.” It was also recognized that “extensive code
reuse can increase productivity by an order of
magnitude and more....” However, “prior research on
rense provides lirtle guidance as to how to construct
the relevant merrics.” For chis study, a simple reuse
metric was constructed that fit the CASE ool under
examination. It involves “construcring and reusing
objects ... reusable wirhin applications and across
their boundaries.”

The study determined thar “in a marure CASE
environment” developers were more familiar with:

e how to use the CASE tool
® whete rensable parts are stored
¢ how reusable parts can be identified and retrieved

The study focused on twenty-one financial

application projects over a two-year period. “Most

praject personnel worked on multiple projeces o
broaden their experience,” and "the programming
language was a constant.” it took a developer only weeks
to become productive in the CASE tool, and only about
six months for the learning curve to flattened out,
Experience was figured into the statistical model.

The study examined the difference in code reuse
ucross on-line, real-rime systems and batch systems
and the extent to which experience influences reuse.
“The overall cbiect reuse for the 21 projects was 2.64
times.... Average reuse for Year 2 projects was even
higher at 3.95 times overall, Reuse was maximized
among on-line projects ar 4.11 times.”

The results of the study are guite striking. They
suggest ot enly the need for more extensive research
examining reuse issues, but also more extensive research
on the measurement tools and techniques of code reuse.

FURTHER EVALUATION OF THE STUDY

Srudying the published document, 1 discovered that |
ras left with many questions. It appeared thar many

obviaus factors were not considered. The study aimed

productivity, In actuality, the study idencified reuse as

the overwhelming contributor to productivivy, the

CASE ool was the enabling technology.

Upper CASE/Lower CASE

There was no clear indication as to where in the
development process — analysis, design, screen,
report, code generation — CASE was applied.
Although it seemed that much of rhe forus was in the
lower CASE areas of screen, report, and code
generation. I this in fact is true, the organization has
missed a significant opportunity for additional reuse in
the upper CASE areas of analysis and design. As the
lower CASE tools become more sophisticated, less
time is expended on the coding/testing effore,
widening the gap hetween the percentage of
development time spent on the front end and the back
endd of a system. It is intuitively understood that if
analysis and design models can be rewsed, productivity
and quality will again improve significantly. Now, all
that is left is to quantify this ares of reuse. Not an easy
rask. Information gathering as input to analysis and
even the analysis work {(not the modeling work) can
be particularly leose and subjective and is a function
more of the interpersonal and business skills of the
analyst than of their technical skill.

Good parts/bad parts
A significant omission was the quality issue. No
mention was made of the completeness and

Horiing o~ C)B_ik(_:'i’*OE{lENiEi) TECHMOLOGY

correctness of the systems generated through reuse.
There was no indication of problems thar surfaced
when developers tried o reuse a pare, particulatly on
the first instance of reuse. No matter how broad vou
scope, the initial creation of a parr is always for a
particular set of clrcumstance. Subsequent part reuse
generally Tequires modification to the original,
Through praciical experience, we have found that
unless the part is primitive it is not truly reusable unril
it has had from three to five separate cecasions for
reuse accompanied by appropriate enhancements and
rweaks to accommodare each new siruarion. Learning
Lhow to creare parts so that they are open for reuse
enhancement is a learned skill, [t is dependent on the
quality of the analysis and design, the experience with
the business and che technology, the implementation
fanguage and platform, and the corporate culture. The
carporate culture is a majer driving {actor in
'['(‘i“’()[“king d p?]['E K] makf: it fﬂklﬁﬂbl@.

In this study, errors or lack thereof per “chunk” of
system were not even mentioned, let alone quantified,
nor was the amount of effort o create reusable parts
quantified. The developers created a lot of stuff from
reused parts, but was it the right stuff ... and what did
it take for it to be the good scuff?

Teamwork

Teamwork is considered to be a major contributor o
improving quality and productivity in systems
development, The study considered issues of team
experience in the subject matter and team experience
in the rechnology, CASE, implementation language,
and platform. The experience of the team as a team is
another factor that augments quality and productivity.
The ability and experience of team members in
working with each other is invaluable. Knowing each
other’s strengths and weaknesses allows the team o
expedite the developrent process. You learn whe on
the team to ask for help m a particular area. You learn
what particular types of mistakes individhals tend 10
mzake. Think of your favorite sports team in a
championship season. They work together like a
precision machine. Everyone does what they are best
at and they do that very well. The coach deesn’t ask
the quarterback to block and the pitcher is not
expected to steal second.

Application types

The techniques embadied by this study’s CASE ool is
data driven. Naturally, this type of technique is more
applicable to a cerrain class of problems. And,
although certain parts of some application areas will
naturally foster different level of reuse {e.g., in
fnancial services there is a specific class of monrages
where one class/instantiation is only a slight exag-

geration}, we have found that reuse is applicable in
virtually all areas and 1ypes of development. This is
evidenced by the reusable class libraries thar come
with many language implementations, as well as, those
for GUls, graphics, and general systems functions.

Economies of scaie

The econemies and diseconomies of scale for object
development are going 1o be quite different from those
of traditional development. With objects, the
perspective is changing from an applications focus to a
larger integrated systems focus. The small granularicy
of objects allows for more individual independent
tfeature enhancements ro the corporate class hierarchy,
The magnitude of so-called application projects will
bhecome somewhar ohscured as the availability of
reusable parts increases, as reusable parts are refined,
and as parts management matures within an
organization. Project size and structure will be much
different from what we currently know.

Corporate sirategy

CASE does not contribute directly to the corporate
strategy, but to corporate operations that eventually
will work their way through corporate sacrics on to the
strategy. Objects address the corporate strategy direcrly.
Strategic object modeling is beginning to be used in
Jarge corporations as a more sophisticated technique for
systerns strategy and also for corporate business stravegy.
Unlike enterprise models using an entity relationship
technique, strategic objects can he used o accurately
mode] the business and then abmost seemlessly ranslare
through to systems planning and implementation. Very
soon, TASE tools to support this effort will become
critical not only to systems development, but also more
importantly o general business development.

Cruality

To achieve the quality and producrivity of Teuse, a
corporare culture that advocates and incents reuse is
imperative. In some organizations, writing your own
string chass is considered a right of passage. Just about
everyone has written her or his own., Where this
example might be trivial, consider a organization of
ffty developers. That's fifty string classes as,
comservatively, eight hours 1o build, test, and debug the
class, Four-hundred staff-hours at, let's say, a loaded
average rare of $32/hour totals $12,800 spent on string
classes. You can buy entire class libraries for under
$1,000. In addirion there is the issue of consistency
across the fifty string classes that can have a wide range
of imnpact on applications. The corporate colture has to
adapt to reward people for reusing parts, for building
reused parts, and, most importantly, for adapting

comtimueed on papge 17,
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Approaches to object-oriented design and
analysis vary from silly to promising, but
no one really knows how to do it yet.

David Bulman

SticL, AN overviEw may help o clarify the issues in-
volved. The two main problems in object-oriented de-
sign are deciding what objects are needed to solve a given
problem and organizing them into a suitable architec-
ture. Clearly, analysis of the requirements of the prob-
lem has to be done before the object-oriented design can
be accomplished. In that sense, object-oriented design
includes requirements analysis.

Is there such a thing as object-oriented analysis? No
matter what language you use, you still have to deter-
mine the problem in pretty much the same way. How-
ever you get requirements — communicating with users,
reading a document — and you have to find some way
to understand them.

The concentration in analysis is on making sure that
you can record needs and talk about them with others.

A modest survey of OOD approaches

Unless you're doing something for yourself, you're doing
it for someone else and you have to make sure you're do-
ing what they want you to do. Assuming you’re going to
implement your finished solution in an object-otiented
way, is it better to communicate with users about their
needs in terms of objects or in terms of functions?

The answer is, “However the users think abour their
problem.” If they already think in terms of objects — or
you can somehow get them to think abour the problem
that way — it would certainly be better to do your anal-
ysis in terms of objects because it is a more direct path
from the problem to the code you're going to produce.
If, on the other hand, you are convinced that vour users
think about problems in terms of the functions they want-
done, then perhaps there is no such thing as object-ori-
ented analysis — for your users and you.

DIFFERENT PROBLEMS, DIFFERENT DESIGN

With the exception of language bigots, most program-
mers agree that different kinds of problems are best solved
with different programming languages. Different prob-
lems also require different approaches for analysis and
design.

continued on page 3 ..
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ur festure this month is from Dave Bulman, Dave has been involved with object
analysis and design issues much longer than most. From his experience, he of-
A Modest Survey of DOD Approaches” and addresses the issues surreunding ob-
ject analysis and design approaches.

: clear that we cannot wait until object tlechnology s all there before we address the
jssue. In “Perspective: Investing in Objects Today,” Adrian Boles of New Science Associ-
ates oifers strong arguments for planning your move o object technology. MOW!

Currently, several state legislatures are addressing the issue of certifying computer pro-
grammers. Like most things this issue has its pros and cons. On the pro side, this can help
o eliminate “match book” programmers, On the con side, the people settfrg up the certification
are not qualified to do so. David Bellin examines the problems and implications of this ini-
tiative in “What Is a Cenified Object Programmer?”

lason Mathews and Michael Guttisan of Genesis Development Corg. offer a members”
assessrnent of the OMG, and Chris Stene, the President and CEO of the OMG responds.

We are hearing from another member of the object community in Australia, T would
like 10 welcome Div. Willlam Haebich of $imsion, Bowles, and Associates in Melhourne.
In the “Dawn Under” column, he reports on the Object-Crriented Special Interest Group of
the Australiar Computer Society,

Curtently, several of the local contract programming headhunters are combing New
York for Smatitatk programmers. It seems that there's & HOT project in town. However, on
closer examination, this hot project looks more Hke a hot potato. The work week B twelve
hours per day, six daye 2 week. This will go on for six weeks, and the hourly rate is abom-
inabla. [ don't know who the client is; 1 don't want to know.

S0 why is this profect getling print space? Well, this is my opportunity to cry (scream)
cut against atrocities against software guality and shominations of project management.
This project is doomed and is missing only one vital element lo ensure absolute failure: the
developers are not working the graveyard shift.

Let me articuiate what dooms this project. First, all the serious Smalitatl developers
have tumed the iob down because of the project schedule and the bawch-COBOH billing
rate. That leaves only Smalltalk wanna-bes as the talent base —— those who have picked up
a copy of Smatltatk and have taught themselves the language synlax (not ohject technal-
gy This is their big opportunity to get their first real Smalktalk experience, bolster their re-
sume, and increase their billing rate.

# Mistake 1 — major absence of concept and technotogy skill, experience, and talent.

Next, lat’'s examine the schedule. A forced 72-hour work week dogsn’t cut 7. The first
week will be okay. Then it's afl downhill. During the second, third, and fourth weeks, of-

ler ten hours, the brain beging to shut down: that's two hours a day wasted. After four 12-
haur days, the mind drifts into a state of mild euphoria. Let's caleulate: after the fourth week,
the project has wasted two hours a day for the first four days of the week — 24 hours -
plus two full 12-hour days — 72 hours. This gives a grand total of 86 hours per developer
of wasted time. But wail, there's more. If the code wasn't bad 1o begin with (see mistake 1),
it surely will e now. And, after the fourth week of this drill, the developers 2o into com-
plete mind shutdowrn. That gives us two 72-hour weeks or another 144 hours per devel-
oper af wasted time. Add the 144 to the 96 hours from the first four waeks, and we come
up with a total of 240 hours per developer (six weeks) of wasted tme. 5o, in a project with
a six-week duration, nearky three and one-half staff-weeks have been unproductive.

= Mistake 2 — talent burnout.
s Mistake 3 — waste of human and financial resources.
= Mistake 4 — serious product quality problems.

| can't believe responsible people permit this o occur. And yet probably every reader
has been on a project like this and recognizes the consequences. But now Tor the best pant
—the finger pointing. First, the coptract programmers go - they don’t know what they are
doing thut what about the revenues already expended?). Next, Smalltallc and object el
rolagy take it on the chin, ParcPhace or Digitalk watch out: your software s going 1o come
fiving back to you. And object techmology ... Well, we gave you & iy, and you just don’t
work. In fact, everyone and evervthing gets blamed, except for the real culprit — the brain
surgean who said yes to doirg this project under these ¢ircurostances in the first place. The
software product will not get delivered to the user. if amything is delivered, it will be bug
infested and more likely than not the wrong praduct. The user will be furious because
has probably have been promised an application to support a new competitive line of busi-
ness with a narrow market window. And the developers again will be drubbed mercilesslv?

§ propose an out-and-out revolt, The Soviets are standing up for their lives and their
rights. Look at us. We can’t even avert an abvious loser development project. How can or-
senizations talk about the Malcolm Baldridge and continue to pull stunts like this Smalltalk
project? How are we ever going o gain the respect of the user conmunity when lemming
development manafere accept “challenges” like this one? You would be amazed what can
be done when people ban togather: put your foot down, stand tough, cliche, cliche,
cliche ... JUST SAY NO!
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CatEMAR presents conferences and meetings that focus exclusively on objecr-orienred technology. To have &

meeting or conference listed, please send the dates, conference name and location, sponsor(s) and conract nawme and telephone
aumber to the Bdiror: Marie A, Lenzi, 225 Recror Place, Suite 120, New York, NY 10280, fax (212) 786-4032.

October 28-31 October 28-31
International Working | SCOOP-Europe
Conference on the
{Object- Oriented
Approach in
Information Systems
{Quebec City, Canada
Sponsor: IFIP

Contact: Bernard Moulin,

Fax (418) 656-2324

Westniniseer, London, LK | Chicago, 1L
Sponsor: JOOP, Object
Mapazine, & Wang
Institute of Boston Service,
Coritact; Suzanne W.
Dinnerstein,

(212} 274-0640

November 5-7
Diatabase World

Sponsor DI

Contact: Customer

University {508) 470-3850

November 18-22 MNeovember 21-22

Ca4 at Work Object-Oriented
Santa Clara, CA Analysis and Design
Sponsor: The CH++ Report Seminar )

Orlande, FL

& Wang Insriture of

Boston University Sponsor: DCE

Conract: Customer

Dinnerscein, Service
(212) 274-C640 {508) 470-3880

Contact: Suzanne W,

Vorume 2, Numper 12 = Octoper 1991




Book Watch

The “Book Watch” column does not contain book reviews,
These listings are abstacted from press releases provided by

the pubiishers, and no endarsement is implied. Please send

announcements to the Editor: Marie Lenzi, 225 Rector Place,
Suite 12N, New York, NY 10280, fax (212) 786-4032.

Visual Basic Programming with Windows

Applications
Douglas Herbert; Bantam Books, New York $44.95

Bantam Electronic Publishing, a division of Bantam Books, is
currently shipping Visual Basic Programming with Windows
Applications by Douglas Herbert. With this guide, Visual
Basic users can create powerful programs that have the
same look and feel as other Windows applications, The
book includes a disk that features sample applications and
utitities created with Visual Basic. These will illustrate Visual
Basic’'s most important concepts and help you develap
Windows applications and create executable application
files that can be run directly from the Windows
environment.

The Standard C Library
. | Plauger; Prentice Hall, tnglewood Clifs
$28.00 (soft cover)/$38.00 (hard cover}

Prentice Hall announced the publication of The Standard C
Library by P. |.. Plauger, a comprehensive treatment of ANSI
and 180 standards for the C library. The Standard C Library
features practical advice on using all fifteen headers in the
standard C library. Each chapter is devoted 1o an individual
section of the Hbrary, Complete code for the ANSI standard
C tibrary is included in the book. In addition to detailing the
C tibrary, the book focuses on the design and
implementation of libraries {library building). Plauger
discusses the concepts, design issues, and trade-offs,
associated with library building. The book also covers
internationalization issues and writing locale-independent
programs.

Microsoft Windows 3: Finding the Cracks
Davidd Kahn; D. Lawton Associates, Natick, MA $99.05

0. Lawton Associales has announced the publication of
Microsoft Windows 3: Finding the Cracks. Written to give
realistic information about Windows, the author, David
Kann, helps readers evaluate the product, not the hype,
before their time and money are commitied o Windows,

Eiffel: The Language
Bertrand Mever; Prentice Hall, Englewood Cliffs, NI 530.80

Interactive Software Engineering Inc. has announced the
publication of Eiffel: The Language by Bertrand Mevyer,
President of ISE and main designer of the Fiffel obiect-
oriented language. This is one of the first entries in the nowly
announced Prentice Hall Object-Criented Serfes, a joint

undertaking of Prentice Hall USA and Prentice Hall
International, for which Dr. Mever serves as Series Editor,
Fiffel: The Language combines a pleasant and pedagogic
style with a high dezree of precision and formality. As such,
it fs suitable for novices as well as advanced users and
authors of Biffel corpilers and other tools,

C++ Components and Algorithms
Scott Robert Ladd; M&T Books, Redwood City, CA $39.95

C++ Components and Afgorithms is a camprehensive
reference for experienced C programmers who develop and
maintain powerful C++ applications. This book covers such
topics as memary management, indexed fles using B-Trees,
mathematical programming, and adantive aigorithms. The
in-depth discussions and numerous source code examples
are geared toward an understanding of C++7s inner
waorkings. The programs and classes presented are
compatible with AT&T, Borland, Microsoft, and Zortech
C++, making them valuable to a wide audience of C
programmaers. Al of the source code is availahle on disk in
PCIMS-DIOS format.

Clean Coding in Turbo Pascal 6
Amrtk Dhillon; ME&T Books, Redwood City, CA $36.95

Clean Coding in Turbo Pascal & is a definitive source of
infarmation far Borland Turho Pascal programmers. it
contains in-depth coverage of Turbo Vision and Object
Windows, Turbo Pascal’s abject-oriented libraries, plus
information on Turbo Pascal for Windows. Topics covered
include events, windows and dialog boxes, input lires, data
transfer, color palettes, streams and resources, automatic
message response methods, parent and child windows,
modeled and unmaodeled dialog boxes, and dynamic link
libraries.

Advanced Graphics Programming in C and C++
Boger T. Stevens; M&T Books, Redwood City, CA $39.95

Advanced Graphics Programming in C and C++ by Roger T,
Stevens details the fundamentals of graphics programming
for the 1IBM PC and compatibles, teaching C and C++
programmers how to create compelling graphic images
easily and efficiently. Because it contains all of the source
code, readers can easily modify the functions o suit their
specific need. All listings are available on disk in MS/PC-
DOS format.

Herrime on Cejser-CrienTsn TECHNOLOGY

.. comtinued from page 1
intuition

The frst method object-oriented programming enthu-
siasts often propose for abject-oriented design poes like
this: first, decide which parts of the solution are to be
objecrs.

The problem is, af course, how? Use a browser for
several days? Meditare for a week? If you artend OQOP-
SLA conferences you'll find that probably 80% of the
peopte there say, “Well, the objects are obvious.” And
they are, if you're brilliant or if it's a tiny problem. But,
if you're like most of us and it’s a large problem, the ob-
jects are not obvious.

A valuable book, Object-Uhiented Analysis by Shlaer
and Mellor! was published in 1988. In Section 3.2, “Iden-
tifying Objects,” they said, “ldentifying objects is pretty
easy to do ... ask yourself, “Whas are the things in this

pLt

problem!

The Class Library Approach

Many workers using a programming environment with
a large class library sav thar most needed classes can be
found in the library.> ' This approach certainly works
extremely well if your class library is well suired o your
problem. If a farge portion of the difhcult programming
has to do with the user interface, then something like
TurboVision, MacApp, or the Smalltalk class library
can S()l‘l/‘()‘: st Uf YOur p[‘()ble?n.

There do not, however, seemn to be any class libraries
well suired to the problem of, say, process control for s
candy factory. Such libraries will probably be available
sometime in the future, but not now.

What About Inheritance?

When vour library fails you, people generally say, “In-
heritance will save me.” Very often, you'll ty to find
some class in the libraey from which vou can inherit the
class you acrually need {with suirable modifications).
The numbers of papers and books espousing this idea
are toa numerous to mentien. If yvou're a novice object-
oriented programmer, you probably will consider this
the principal method of object-oriented design.

Unfortunarely, the same limitation applies here as
with normal dependence on a class library: the library
must be well suired to the problem at hand.

In addition, recognizing the opportunity for inheri-
rance seems o work well primarily when a small, highly
capable team is working on a familiar problem that is
small encugh to be completed on schedule. Otherwise,
maost opportunities for using inherirance seem ro be dis-
covered only after the programmer has implemented a
number of objects and recognizes that the commonal-
ity between them could be abstracred into a higher-level
class. As a result, I think that one sught o consider in-
heritance more an implementation twol than a design tool.

Mouns and Verbs
The next design merhod is the one that most program-
mezs have heard of. Usually called “nouns and verbs,”
it's also sometimes called the “paragraph” method. It
holds that you should write a paragraph in English (or
any natural language) that describes the problem. Then,
you should look for the objects/classes amang the noun
phrases in this description. Extreme proponents suggest
underlining the nouns in one color and the verbs in an-
ather. Some say the verb phrases in the description will
represent the operations on the objects. Although this
method, invented by Russ Abboty,* was popularized by
Grady Booch,” Boach doesn’t think this method actu-
ally scales up to industrial-size problems.® The reason
he described it is that i’s an excellent way to begin o
learn about ohjects, thus it's something all beginners
should think about.

&5

The two main problems in object-oriented
design are deciding what objects are needed to
solve a given problem and organizing them into

a suitable architecture.

9%

At one large company, six people spent over a month
creating a paragraph they could all agree on. Why did
it take so long? If you remember Physics 101 lab, vou
probably remember the frustrarion of wrying to make
measurements taken with inadequate instruments pro-
duce predicted results. Some of you even (like me) re-
thed {h'dt t}‘lﬂ bﬁ‘.S{ Eippr():’ﬂch TCH[IY wWas o WOT%( %](c‘i{:}’\"
ward from the expected result o find our the
measurement you were supposed to ohserve,

! believe rhat exactly the same thing was going on
with that six-person team. They had already decided —
through meditation or whatever — what the proper ch-
jects would be for this problem. Since they already “knew”
pretty well what the objects were supposed 1o be, they
wete trying to write a paragraph such that when rhey
underlined the nouns, those would be the objects they
were trying to get. Uve seen this happer. Wherever, as
a consultant, 1 develop an object-oriented design, there’s
sorpeone who favors the paragraph method. He'll say,
“I can do it just as well with the paragraph method.”
Then, he will take my solution and write a paragraph
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describing it, and — lo and behold! — if you underline
the nouns in his paragraph they're the right objects for
the problem. Thar's an interesting, and possibly valu-
able, method of documentation. It is not, however, a
desipn methad.

I am devoting so rmauch space to the use of nouns and
verbs because several of the other approaches described
here are little more than elaborare norational schemes,
While some are well developed, the actual method as-
sociated with several of them boils down to examining
a description of the problem for the important things
mentioned in the requiremnents. Thus, although the pure
nouns and verbs method has been fairly completely dis-
credited, traces of it appear in several other methods.
Nouns are still useful because it's certainly true that most
ohiects are going ro be nouns. Bug, having found obvi-
wus abjecrs from nouns, usually only vague guidance is
available for the remaining objecrs. Since you can make
any verb into a noun, the objects derived by the noun
and verb approach are also likely to depend on the writ-
ing style of the requirements analyst. Finally, most of
the verbs in the description are probably not really sources
of operations on the objects ar all. It is far more likely
that rhe verbs will represent relationships between en-
tities in the information model.

Finding Entities in the Problem
Berand Mever, in Object-Oriented Software Conseruc-
tion,? says, “Perhaps the most useful technigue for ind-
ing classes ... is to look for meaningtul, external ohjecs.
Many classes just describe the behavior of ohjects from
the abstract or concrete reality being modeled .. This
idea often vields the fundamental classes of a system,
obrained directly from their external counserparts.”
Many very capable object-oriented designers approach
problems in just this way. Mevyer has described this ap-
proach more articulately than most suthors. [t is cer-
tainly a suitable basis for deriving many of the ohjects
in small problems and some of the objects in more com-
plex prablems,

information Modeling

Informarion modeling has sraditionally been the domain
of MIS people. Most people doing embedded systems,
systems programming, ot real-time programming think
that information modeling doesn't have anything to do
with them. But there’s little doubt that what finally
emerges as the way to do object-oriented design is go-
ing to depend heavily on infarmation modeling, no mat-
ter what the domain of your problem.

Severat of the besr-regarded object-oriented design
methods today are variations on the information model-
ing theme.*1° Some use fairly classic entity relationship
diagrams, while others introduce obiect diagrams that show
objects, their relationships, and their operations.

Unfortunazely, every author who has writren about
this has pushed aside the big question: they don’t say
how to find the entities, heyond telling you to look for
the nouns {sound familiar?) in either the user’s problem
description or the requirements statement. If nothing
else, though, drawing object diagrams at least focuses
your attention on the idea thar you want to be think-
ing about objects rather than funcrions or processes. To
see how to actually do information medeling, it is use-
ful 1o go to books deating specifically with the subject.!!

Object Modeling Technigue
A more recent rechnique, object modeling can be said
to be the object-oriented design rendering of informa-
tion modeling. The authors'™ have partitioned their
model into three viewpoints,

Tuogether, the ohject, dynamic, snd functional mod-
els show how the objects change over time, the differ-
ent stares that they can take on, and the funcrions that
each one — or the whole system — can perform.

The first step in this method is the same as in most
of the other methods: identify the ohjects or classes.
Their advice is, “Begin by listing candidate object classes
found in the written description of the problem. Don't
be too selective. Wrire down every class that comes to
mind. Classes often correspond to nouns.”

fr other words, they haven't really said how o de-
termine whar the objects are, but they have done quite
a nice job of showing how to go abour documenting your
thinking as you develop object-oriented designs.

Data Flow Diagrams

The question of whether or not a data flow diagram
{DFD) is useful for object-oriented desipn has artained
almost the same relipious status as which texr editor or
programming language is best. Many people state thar
DFDs are really performing functional decompuosition
and that, being functionally oriented, they are a bad
choice for object-oriented design. Perhaps the most im-
portant thing to note sbout DFDs is that they actually-
have little o do with fumcrional decomposition. They
describe the flow of data in a system, where the data is
stored, and how the data is communicated to and from
the autside world. What some people refer to as the
“functions” in a DFLD were described by their originator
as sirply “rules for ransforming the input data to the
output daza.”

In particular, DFDs can be used to find objects that
represent stores of data describing things in the prob-
lern domain, They can also be used ro find objects that
encapsulate interfaces berween the system and the out-
side wortd, Descriptions of the operations for the objects
are found in the dara transforms thar access the objects
in the DFDs.

A newer kind of structured analysis, called essential

Horime o Oppeor-Orientes TECHNOLOGY

New Parinerings
and Acguisifions,
October 1997

Some of the world’s largest computer vendors have announced suppaort for Sunfoft’s Solaris on the intel platform including
Novell, ASCH Corp. (apan’s largest PC and UNIX software company), Dell Computer Corp., AST Research, Toshiba,
Compuadd, and NetFRAME. Intell has announced plans to cooperate with SunSoft for greatest optinization on the X86
platform. CompuAdd, Solbourne, Tatung, Toshiba, ICL, and Sun Microsystems Computer Corp. have announced their
endorsement of Solaris for their SPARC products. More than fifty software developers, such as lotus, Ashton-Tate,
WordPerfect, Oracle, Cadence Ventura Software, informix, and ASK/Ingres also announced support for Solaris.

EpiSQL has announced the formation of the UniSOL Technology Partners program. Massachusefts [nstilute of Technology's
Intelligent Engineering Systems Laboratory and NTT Data Communication Systems Corporation are the first UniSQL
Technology Partners Program participants. The program is designed Lo assist organizations that rely heavily upon the use of
sophisticated data and information management technologies for their business success. The Program offers participants early
access 10 UniSQL products, including {13 the UniSQLAX next-generation database management system, the unification of
relational and object-oriented data models into a next-generation DBMS; and (2) UniSQUM multidatabase management
syslem, a commercial multidatzhase management system designed 1o provide a seamless development view of multiple
heterogeneous database systems. Currently under development is UniSQLA4GE, a GUl-based, next-generation application
development environment designed to support object-oriented, multimedia-based application development efforts.

Interactive Development Enviroaments, lnc. (1DE) has announced its support for Solaris 2.0, SunSoft’s UNIX-based system
sofiware environment. Sunsoft is a subsidiary of Sun Micresystems. 1DE’s SOFTWARE THRQUGH PICTURES integrated CASE
environment has been available on every platfiorm ever produced by Sun. 1DE plans o move SOFTWARE THRQUGH
PICTURES 1o Sun(S 5.0 and OpeaWindows Version 3.0, which are components of Solaris. I1DE is also redesigning the user
interface of SOFTWARE THROUGH PICTURES to comply with Open Look.

Seven months after leaving as head of Mentor Graphics Corp.s Silicon Design division, fames Hammaock has joined the
board or directors at Objectivity Inc. Hammaock has been President and Chief Executive Officer of Silicon Compiler Systems
before that company merged with Mentor. He also served as Chairman of the Eectronic Design Automation Companies
committee. In May, Mentor and Objectivity jointly announced compatible CAD ramework initialive integration ioolkits.

The Efffel object-oriented language and environment have heen selected as the primary software development platform by the
European EC's ESPRIT 1t “Business Class” project. This three-year, 640 man-maonth effort has been placed under the
responsibility of a consortium of ten European companies in four different countries. The project will result in object-oriented
CASE tools addressing the needs of analysis, design, implementation, and maintenance of business applications. It will also
focus en methodological issues and on the integration of object-oriented technology and Eiffel with existing software
products, particularly in the area of databases and user interfaces.

The Board of Directors of Instantiations, Inc. has announced that Michael W. Taylor has been elecled President and CEG of
the company. Mr. Taylor is a principal in the company and most recently held the position of Vice President and Chief
Oiperating Officer. Hle has been with Instantiations for most of its four-year history,

KnowledgeWare, Inc. and intelliCorp, Inc, have jfeintly arnounced that the boards of directors of both companies have
approved a definitive merger agreement under which KnowledgeWare will acquire IntelliCorp. Under the merper agreement,
KnowledgeWare will issue 13402 share of its common stock in a tax-free exchange for each outstanding share and option of
IntelliCorp common stock. The merger, which is subject to the approval of IntelliCorp's sharchalders and other conditions,
will he accounted for by KnowledgeWare as 2 pooling interest. The merger is expecled to be consurmmated in late October or
early November.
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C++ and Application
Framewaorks/Turbo

4+ and Turbo Vision
Borland International, Inc.
1800 Green Hills Rel.

PO Box 660001

Scotts Valley, CA 85067
{408; 439-4825

Borland is now shipping Borland C++ and Application Frameworks. The new application frameworks included in the
product—ChjectWindows and Turbo Vision—simplify application development by providing an object-oriented foundation
on which te build software. The product also features hoth a 100 percent ANSI C compiler and a C++ compiler, Microsoft
Windows 3.0 support, turbo drive programmer’s platform and compiter, turbo debugger, turbo profiler, and turbe assembler.
Being shipped by Borland is Turbo C++ and Turbo Vision, a programming language product comprised of Borland's Turbo
C++ compiler and Turbo Vision for C++. Including two compilers in one—an ANSI C compiler and a C++ compiler
conforming to ATET Ca+ 2.0 specification—Turbo C++ and Turbo Vision also contain 2 complete C++ application
framework, a programmer’s platform, VROOMM overlay manager, and turbo help. It is compatible with Borland C++ so that
cade written using Turbo C++ can be ported to Borland C+s

KnowledgeMan
3.0/CGURU 3.0

Micro Data Base Systems,
fnc. Two bxecutive Dr.
PO Box 6089

Lafayelte, (N 47903

(317) 4471122 x290

Micro Data Base Systems, Inc. is now shipping Yersion 3.0 of both KnowledgeMan and GURU. KnowledgeMan is a
relalional database management system for business applications. GURU is a comprehensive expert system environment.
Version 3.0 allows developers experienced in procedure-oriented programming to move heyond relational architecturss to
incorporate object-based elements into their applications. This transition is accomplished through the enhancement of
KnowledgeMan and GURU's programming language (KGL), and the introduction of binary large objects (BLOBs), user-
deflined functions {UDFs), and a compiler. Utilizing these four features, multimadia presentations can be produced with just
ane interactive SQL SELECT. KnowledgeMar and GURL are hoth available for single-user MS D0S-based PCs, 35/2, most
popular LANS, DEC VAX/VYMS, and SUN UNIX environments.

MEIN++ 1.1

Network Integrated
Services, inc.

221 W. Dver Rd.
Santa Ana, CA 92707
(714} 755-0985

Network tegrated Services, Inc. is now shipping MEIIN++ Version 1.1-a 109-class library that allows programmers to use
the finest features of the C++ language to develop mathematical, statistical, and queuing models efficiently, MEIN 4+ allows
developers to reduce complex modeals o a collection of interacting entities configurable at runtime. MEHIN++ includes a 600-
page user's manual, object code libraries for Borland and Zortech compilers under MS-1203, and documentad, portable Crt
2.1 -comgliant source code.

Solaris 1.0/
Solaris 2,0

Sundoft

2550 Garcia Ave.
Mountain View, CA 94043
(475) 336-0678

SunSolt, the system software subsiciary of Sun Microsystems, Inc., has introduced two versions of Solaris. Solaris 1.0 is based
on Suns 4.1.1, OpenWindows Version 2, and DeskSet Version 2. It is available immediately for all SPARC vendors in a
shrink-wrapped package that includes a compact disc and documentation. Solaris 2.8 is based on SunSoft's fatest SVR4-based
Sun0S 5.0 with symmetric multiprocessing and mudtithreading and enhanced ONC. It features OpenWindows Version 3 and
DeskSet Version 3. Solaris 2.0 is offered on the SPARC and INTEL platforms. It maintains source compatibility with Solaris
1.0, providing a smooth migration path for software developers (o 3VRA4.

Eiffel on the
MeXT/ArchiText

interactive Soltware
Engineering, Inc.
270 Storke Rd., Ste. 7
Goleta, CA 937117
(805) 685-1004

interactive Software Engineering and Quarried Software have announced that Eiffel is now available on the NeXT platform,
Eiffel on the MeXT includes (1) the complete Eiffe! distribution from ISSE, including the development tools and the completa
set of class Hibraries as documented in Eifel: The Libraries (the X Window System-based graphics libraries are included); (27 a
set of graphics library classes thal duplicate the X graphics classes, i arg implemented using MextStep and Display
PostScript; (3 a set of Eiffel classes corresponding o the NeXT AppKit Objective-C classes; and (4} online documentation
{using the Digital Librarian) for all classes within the £iffe] class Hbrary. An important complement 1o the environment is Lhe
Eiffel Sheli, a selection of chject-oriented modules contribuled by third parties.

Interactive Software Engineering also announced the release of ArchiText, the language-driven document construcior
designed to write and maintain structured documents. Produced using purely object-ordented programming technigues,
ArchiText features a graphical user interface, based on the Motif GUI standard, that makes it quick and easy to manipulate
complex structures. Structures can be built both from systerm-generated templates or by typing partizl or complete phrases that
are then parsed and completed by ArchiText's sophisticated built-in parser. A unique feature of ArchiText is its ease of
adlaplation o any context-free language. ArchiText alse provides semantic facilities for executing programs, even not
completely refined ones, for software prototyping and program testing.

RFELATE

. ObjectSoft Corporation
678 Alexander (1

River Vale, N 07675
(201} 930-0582

ObjectSoft’s first product, RELATE, incorporates a three-dimensional, electronic rolodex PC program. Users can “soft staple”
any number of documents to any entry in the electronic phone book. In RELATE, the relationship is formed with a soft link
that makes no change in the original document. Since the soft link itself is an object, multiple users can reference the same
link, and Hnks can be made by one or more users with the some original document. RELATE augments the new object linking
and embedding (OLE) technology. Maving relrieved an object with RELATE, the user can take advantage of OLE to make
compound documents, RELATE is comfortable in Windows standard or enhanced modes, and requires no additional
hardware or memory. MNetwork support is available for Netware and NetBios LANs, including Novell.
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systems analysis, may be especially suited to object-ori-
ented design because it concentrates on the behaviors
that have to be produced when the system receives stim-
uli. Most behaviors comprise two parts: producing a re-
quired response and changing the internal state of the
object. When we begin to examine data stores, and the
changes necessary to produce required responses to var-
ious events, we see that these data stores must be part
of the objects. If we're supposed to produce the sum of
ail measurements in a certain amount of time, we must
have stored those measurements somewhere; so we have
a data store. Now we know we need to build an ohiect
around that data store.

Responsibilities

A relatively new approach to object-oriented design
could be called “responsibility-driven” design.?? Basi-
cally, its contribution is to use an intermediate step to
help ease the task of defiming abject aperarions, although
not objects themselves. First, describe the responsibili-
ties of each object, withour being too detzited in the de-
scription {not worrying about necessary parameters, for
example). Later, derive the required operations from the
responsibilities. This has the advantage of dividing one
large step inro rwo smaller ones, making the task easier
£ COTKUer.

SUMMARY

In object-oriented design, intuition isn't sufficient. Ob-
jects are only obvious for very small problems. Of course,
it"s true that over half of the abjects in your selution will
be ohvious the first fime you look carefully at the prob-
lem. The trouble is, it's the last 20% of the objects you
have to find that will take the last 90% of your time, A
huge class library is not going to solve your problem, and
a browser won't do iv either. If we ever ger a huge class
library of ruly reusable classes, what we will have then
15 large data retrieval problem instead of an object dis-
covery problem.

Inheritance is certainly one of the great things about
OOP, but it's not the selution. In some cases, you can
ipnore it until you begin implementarion. Nouns and
verbs won't help whenever you need help. They work
fine on homework problems; but, on a real problem,
nouns and verbs will kill youw.

Don't be prejudiced against entity relarionship dia-
grams: they really do help you think abour entities and,
thus, about objects. Whatever method you use should
be based on some madel of the problem, not just the so-
lution. Model the user’s world; find the objects the user
considess important. When you finish 2 design, no mat-
ter how you madel ir, some of it wifl be abjects that come
from modeling the solution — hash-coded indexes, for
example, {certainly not something any user would re-

quest ). But most of the objects will either be objects in
a mode] of the problem or objects in 2 model of the user’s
world, ==
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- What is a “certified” object programmer!

This column is intended to debate the national

policy implications of our technology.

Diavid Bellin is with Prace
Instivuse, New York. dbellin@-
fratt.bimet.

It brings debates out of the halls of government and into
the object community. Many of these issues are con-
troversial, and your reaction to and debate with my ideas
is encouraged. Most of all, | hope to spur you o inter-
act with elected officials and community orgunizers.

This manth, F'd like to raise the issue of profession-
al cersification. In the object world, this may fast hecome
a significant issue, Object programming, especiatly in
the “pure” languages, is just coming into its own. And
sa are complaints sbout practitioners who just don't
know what there doing or who present themselves as
more expetienced than they in fact are. | have already
heard of disappointed artendees at raining courses that
charge fees some might consider almost extortionate.

Such problems might be expected in a new feld.
However, we'd do well to recognize that object rech-
nology did not spring up overnight. It is an outgrowth
of the work done for some decades now — installing
working computer systems in academia and industry.
We are part of the data processing/eomputer science pro-
fession. And a large consartiumn known as the Institute
for the Certification of Computer Professionals (1CCP)
{Des Plaines, 1L; (708} 299-4277) has been pushing the
idea of formal qualification proceedings. For some years,
they have been administering exams that lead roward
the Certificate in Data Processing, the Certificate in
Computer Programming, and the Certificate in Systems
Amnalysis.

The ICCT is no light-weight cutfic. I£'s a consortium
of many the major organizations in the held: ACM, EEE,
and DPMA are just three of ahout a dozen involved.
Now, the certification process is voluntary, and most
employers don't require the certificares or the continu-

by David Bellin

ing education they imply. In fact, many employers don't
even know they exist!

S0 why hother? Licensing and certification are com-
ing regardless of our wishes. Currently, legislation is in
the works in New Jersey, New Mexico, Pennsylvania,
and Califomia. And, newspapers have mentioned pend-
ing legislation in Texas, Ohio, and Tennessee, although
I have not been able to confirm ir. Assemblywoman
Barbara Kalik {Democrat-N}) gives the standard sup-
port: *If [ awn a husiness and go 10 a software design-
er, how do | know that he knows what he says he knows?
It's an infant industry, at least as it affects the public,
and thers are certain minimum standards that anyone
hanging out a shingle as a software designer should
adhere to.”

The New Jersey bill would require passing examina-
tions {content to be determined} and payment of a bian-
nual licensing fee (amount to be determined). This pro-
gram would be administered by an appointed {bv the
Governor) State Board of Software Designers. While
the I[CCP srated to me that they would like to be part
of the testing process, there is no assurance they will be.

From the employees’ and consultants’ viewpoints, it
might be worthwhile to have another piece of paper
affirming their knowledge. 1hold the CDP myself. And,
if you fail, nobody will ever know! For managers, a
certificate holder has a known base of knowledge from
which they can starr.

If our professicn doesn’t clean up its own act, the
government will step in and force us to. Licensing or
certification is regulated for diverse professions already,
including pilots, nurses, engineers, barhers, doctors,
aceountants, and lawyers. Why shouldn’r the people
who build the systems that make possible daily life in
the modern age be subject to similar controls?

A recent [CCT survey, which should be made pub-
lic by the time you read this column, shows an even split
armong computer professionals on Heensing. Let me know
what you think, and we can pursue the subject in com-
Ing 155ues. B =
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Announcements

Product Announcements is a service o the

readers of the Horune on Osirct-ORIENTED
TecHnoLooy; It is nefther a recommendation
nor an endorsement of any product
discussed.

Objectworks/C++
Release 2.4

ParcPlace Systems

1550 Plvmouth 5t
Mountain View, CA 94043
(415} 697-6700

ParcPlace Systerns’ new release of Release 2.4 of Objectworks/C++ allows programimers 1o use existing makefiles without any
moadification. |t now integrates easily with UNIX tools that are used in development of complex software systems, including
source cade contral systems (RCS, 5CCS), external editors (emacs and vi), and build utilies (make, imke, gmake, and nmake}.
This integration is campletely nonintrusive; the open interface allows Objectworks/C++ to work with now UNIX development
tools such as vacc++ and lesa+. Ideally suited for use on large Ca+ projects, ObjectworksfC++ scales as projects expand and
increase in corrplexity. Additional new features of Objectworks/C++, Release 2.4 include debugger enhancements for peer and
light-weight processes support. In addition, it now supports Sun's Light Weight process Library, which allows programmers to
work on multiple tasks simultaneously. Objectworks/C++ is well suited for technical, engineering, and scientific professinnals
developing Co+ software in 2 UNIX environment, It is ideal for programming teams working on medium to large Ce+ projects.

Kaniji support for

Gembione

Servio Corporation
1420 Harbor Bay Pkwy,
Alameda, A 94507
(415) 748-H200

Servia Corporation has announced the shipment of a Kanf object database management system (ODBM3S). Servia's
CemStone now supports manipulation of extended UNIX code (ELUC) standard Japanese character sirings. Kanji support is
immediately available in Japan and will be made available worldwide this fall. The initial Kanji release supports the Japanese
Industrial Standards (15) characier set, using the EUC representation. GemStone Kanji capabilities provide support for storage,
retrieval, indexing, concatenation, and all other functions normally asseciated with ASCH string manipulation. By supporting
full indexing of Kanji character strings, GemSlone assures high performance for applications handling complex multimedia
data including Kanji text. In addilion to Kanji capabilities, Servio will Japanize Gembtone documentation, the developer
interface, and other product features,

TurboCASE 4.0
StructSoft, Inc.

5416 156th Ave. 5.E.
Bellevue, WA 98006
(2(36) 644-9834

StructSoft has scheduled shipment of Version 4.0 of TurboCASE for the fourth quarter of 7997, TurboCASE 4.0 is an integrated
tool following the standard Macintash user interface. It features contexi-sensitive pop-up menus and HyperCard-like
characteristics. Using single-point data entry, TurboCASE recognizes all data, symbols, and the relationships between them. A
relational database captures information as it is entered so that subseguent alterations are immediately posted throughaout the
rmodel, The software package also offers import/export capabitity, multivser support, and desktop publishing links 0 the
standard Macintosh “cut and paste” format as well as PageMaker and Interleaf,

C++ Utility Library
FMS Professional Shareware
Libraries

4505 Buckhurst Ct.

Ciney, MD 20832

(307) 924-3594

FMS Professional Shareware Libraries has begun shipping an updated version of its C++ Utility Library, a comprehensive
collection of all ninety known public demain and shareware C++ language files for professional C++ programmers. All files
are compressed with PKZIP and optimally stored orto thireen diskettes. All producis in the library (and all known commercial
Ck PC products) are described and indexed in a datzbase that accompanies the library.

C++ SPARC

Development Tools
Microtec Research Inc.
2350 Mission College Bivd.
Santa Clara, CA 95054
{408} 280-1300

Microtee Research, Inc., in conjunctior with Sun Microsystems, Inc., has introduced the C++ SPARC development {ools
specifically designed for embedded systems engineering. The Microtec Research tools include an optimizing C++/ANS! C cross-
compiler, AssemblerLinker, a C++ source-level debugger, and a C++ symbol name inspection twol. These producls were
developed by Microtec Research under contract from Sun Microsystems, Inc. Micratec Research will initially oifer the SPARC
Co+ Compiler ared companion tools on SPARCstation platfornis. Other hosts will follow, including the popular [BM PC,

iD8 Object
Database 1.7

Persistent Data Systemns
75 W. Chapel Ridge Rel.
Pittshurgh, PA 15238
{412) 963-1843

Persistent Data Systems, Inc. announced Version 1.7 of the [DB Object Database is now available on several new platforms:
Macintosh {under Systems 6 and 7), NeXT (under Version 2.0}, and all HF machines running HP/UX. 108 can be configured
{0 run stand alone or networked on any supported platform, including previously available DOSMWindows 3.0, Sun, and
HP/Domain O5. With Version 1.1, IDB now supports controlted sharing of information across heterogeneous networks with
any mix of supported platforms.
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Databases

.. As with expert systems, robotics and Materials
Requirements Planning itself, it doesn’t make sense to wait
for object-oriented Enterprise-wide Requirements Planning
systems hefore experimenting with the technology. Several
companies offer research data bases that can handle smaller,
fess time-critical exercises than MRP ... Perhaps the primary
reason for the fack of ohject-oriented applications for
mainframes is the cost. Distributed, heterogensous ohject-
oriented applications will play havoc with the already
shrinking mainframe market. While most software vendors
are just now seeing financial returns on their transition from
flat files 1o refational data bases, some major manofacturing
systems vendors are still in the process of developing
refational products. Rest assured, object-ariented MRP will
arrive. It probably will be called something else and it wil
he surrounded by a mass of new management
colloguialisms — but it will come ... Object-oriented
planning systems will make decisions and recommendations
faster than any planning team in existence today. Even the
hest-managed MRP sites will see astronomical improve-
ments in inventory management and reseurce utilization ..,
Object of Your Desire: The Future of Manufacturing
Systems, Dan Rasmus, Manufaciuring Systems, 7/91

... The relational model can be fully supported in an OOPL;
however, the reverse i not true. Applications that need to
store and share objects have needs that cannot be addressed
by manipulating tables. Type definitions also change over
time. Retrieved objects may be cailed on to perform
functions added after they were stored ... Objects may also
need to be constantly converted between multiple OOGPLs,
but neither relational nor objeci-criented databases have
facilities to deal with such continucus change, RDB
transactions tend to be short and involve a tiny fraction of
the objects in the database. Each data type has well-known
aperations and side effects. OQODBs, on the other hand,
must support a very large number of tvpes with user-definad
operations and many possible side effects ... By giving up
table structure and some integrity checks, OOQDBs can be
made thousands of times faster than RDBs. This makes them
useful in applications like CAD/CAM or hypermedia, where

R8s are simply too slow.
Object Technology: The Difference between Databases,
Craig Hubley, Computing Canacdla, 8/15/91

Languages &
Tools

... One of the advantages of C++ is that i makes it easy to
define new data types and give them behaviors that
accommaodate the real world objects they represent. With a
little planning, vou can create vour own “language” that
affords the design and coding conveniance of 2 higher level
language, while delivering the performance and control
available in C ..

Client-Server and (QOF, Wes Peterson, DBMS, 791

ToolBook 1.5 is an object-oriented programming (QOP)
development systern that provides serious programming
tools and methods for beth professional and novice
programmers — all in the Windows 3.0 graphical
environment. Asymetrix calls ToolBook 1.5 a software
construction set for Windows and we couldn't say it better.
In fact, Asymetrix has integrated ToolBook so nicely into
Windaows that it almost feels like a Microsoft product.
ToolBook 1.5's closest competitor is HyperCard 2.1 ..
Although HyperCard runs on a different platform, ToolBook
wouldn't be possible withaut HyperCard. In many ways
ToolBook is just another in a line of HyperCard supersets, a
group that includes Spinnaker’s +Plus and Silicon Beach’s
SuperCard. ToolBook 1.5 more than fives up o iis touted
functionality — it is fasier, smarter, and better than Version
1.0 And with available add-on products it might cause a
lot of professional developers (o rethink their current
development software, causing a literal renaissance of user

programming with large comporations ...
ToolBook Upgrade Fasier to Learn, Faster, Don Crabb,
InfoWorld, 8/26/97

... Along with the routine new and existing OOP research and
developments being reported at the conference, there was an
underlying awareness among attendees that object-oriented
technology is now mainstream. Among the 2,000+
QOQPSLAECOOP [1990] attendess were an increased number
of representatives from large organizations and corporations

who came o buy products and hire consultants for significant
development projects. For these commercial industry
delegates, OO has already heen identified as a foundation
software technology. In the past, the beginner and intermediate
tutorial sessions were typically crowded while advanced
tutorials had a handful of “old guard” attendess. This vear was
different. The advanced sessions were packed ...

... Object Lago is unique among commercial OOP
languages bacause it is a “classless” DOP language. Object
Logo makes no artificial distinction hetween an object and the
class of which the object is an “instance.” In languages like
Smalltall, classes are objects, instances of their metaciass.
They are tied to the Behavior and Class classes ... in Object
Logo, objects simply are themsetves — a bundle of attributes
and procedures, giving the object form and function. In
addition, an object knows its parent or parents for purposes of
inheriting atiributes and behavior ... While this characteristic
of being a “classtess” object-oriented language may seem ke
an overly subtle distinction, it is profound ... If classless
objects were all Ohject Loge had to offer, i would sill be an
interesting programming environment ...

... The Tigre Interface Designar is a valuable extension o
Smalkalk in and of iself. When combined with the second
component, Tigris, the Tigre Programming Environment
empowaers the developer with the capabilities to create
mufti-user abiect-oriented database applications. Tigris
implements a shared, distributed, persistent object store ..
The Tigre interface Designer provides a convenient means of
defining connections between interface elements and Tigris
persistent database elements. In brief, the Tigre
Programming environment blows the doors off the
Hypercard/Cracle combo for multi-user database appli-
cation development ..

Object-Oriented Programming: QOPSLA/FCOOP

Reflections and New Praducts, fim Salmons and Timlvnn

Babitsky, MacTech journaf, Spring 1991

Haoruime on OslecT-OrienTeD TECHNDLOGY

Perspective: investing in objects today

A recurring question heard
throughout the software
development industry today is,
“Why objects? Why now?”

MNext year, cars will be better, computers will be cheap-
er, some wines will be finer {(and some will be vinegar),
and real estate prices will go up (or down). Despite the
uncertainty, this is 2 good time to adopt a new tech-
nology and a new way of thinking about the world.

The 1990s will see the gradual adeption of object-
oriented techalgques as the dominant method for sys-
tems development. The fundamental concepts of the
paradigm have been in use in programming languages
like Sirnula and Smalltalk for vears. What is new is the
introduction of teols to support the languages that are
affordable and offer acceprable levels of performance.
Also new is the use of objects in the analysis and design
phases.

The expressive power of the Smallralk environment
was available years ago in the form of the Xerox and
Tektronix workstations, but the price and performance
were unacceptable. The widespread availabiliry of
386/486-class machines with improved PC versions of
the {anguage now make it a viable option. The intro-
duction of hybrid languages like Objective-C and C++
have made it easier for many shops to adapt. Borland's
entry into this market with low-cost tmplementations
of C++ and an object-oriented Pascal make i easy to
get started, And, Borland's agreement with [BM to devel-
op C++ for O3/ provides a migration path for power
PC users. Finally, the increasing cost of developers vs,

This article is adapred from an article appearing in Advanced Sofware
Developrisens Reserch Highligh, July 22, 1991,

environments makes it easy to justify purchase of taols
that increase productivity.

Once the province of research laboratories and uni-
versities, advances in rechnology have brought the object-
otiented paradigm to the brink of the commercial main-
streamn. The writers of the strucrured revolution
{including Yourdon, Constantine, and Page-Tones) have
joined the fray with object-based methods for the next
generation. Industry lfeaders are betting heavily on the
berefits of object-oriented development. Examples
include:

e Dbject-oriented extensions to the ADYCyele repos-
itory.

® Acrivity between IBM and object technology ven-
dors like Knowledge Systems Corp. and Digitalk,

* [BM and Hewlert-Packard’s response to an Open
Software Foundation Request for Technology with
an object database management system.,

® Use of the technology by Andersen Consulting in
assigniments for clients like Brooklyn Union Gas,

e Companies including Compuware and Cadre rewrit-
ing existing applications in Ct++.

MAINSTREAM PLAYERS COMPETE WITH
SPECIALISTS

Small companies with highly developed skills in niche
markets are providing rechnology and guidance ro major
players. Smallialk specialists like Knowledge Systems
Corp, of Cary, NC, have supported vendors including
IBM, Hewlere-Packard, and Texas Instrussents. These
pilar projeces portend new offerings and internal efforts
likely to influence the way systems are developed in the
furure:

@ Semaphore Training reports revenues of approximately
$2 million for object-oriented training. Its carslog of
eighteen courses covering analysis through coding is
one of the most comprehensive. Founded in 1987,

by Adrian J. Bowles

Adrign J. Bowles, PhD, is
Director, Advanced Software
Development Research Ser-
vice, New Science Assaciaies,
Southpore, CT. He can ke
veached ar {203} 259-1661.
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== (GETTING STARTED

Semaphore made an early commitment to specialize

that has given therm an edge in this marker.

= Addison-Wesley, long a2 major player in technical
publicarions, has capitalized on object-oriented tech-
nology with their training venture, Technology

Exchange. A ser of courses from independent authors

is offered nationwide vn public and in-house bases.

¢ General Flectric has announced the formation of a
raining group for ohject-oriented technology. Its
-analysis and design courses are hased on techniques
developed by GE staff for internal developraent,
According to Dir. Jordan Kreindler, who leads the
effort, customer demand prompted the commercial
izadion and development of their first five courses,

MNew Science’s advice is to adopt a general object-
oriented strategy now. Your strategy should address the
selection of the right people, tools, project, and metrics,
It should provide 2 timerable for adopting the technol-
ogy as well as provide for the objective evaluation of its
successes and {ailings.

PICKING THE TECHNOLOGY

By technalogy we mean the languages, tools, and medh-
ods (techniques) you select for your environment. The
languages are the most stable of these components ar
the moment. You can choose from a variery of object-
oriented programming languages and environments for
under $300 for the PC and Mac. If your shop is already
using C, you may be tempted to use C++ or Ohjective-
{ to preserve the investment you have in language train-
irg. To get the most out of the paradigm, we suggest an
alternative approach,

Invest in an environment that forces your people to
get out of the procedural code mind-set. Smalltalk,
Actor, Fiffel, and some of the lesser-known languages
are probably a betrer place to start. For most shops, the
investment to have a few Smaliralk users will be offset
by the gains in preductiviry. You can still use a language
like Cr+ for the acrual pilot project and production
systems, but your people will adjust to the paradigm
faster if they have to break their established language
habits while learning the fundamentals of inheritance,
polymorphism, ete.

Although there are no OOA/OOD methods as estab-
lished or well supported by CASE tools as steucoured
analysis/design and informarion engineering, real sys-
tems are being developed using GOAJ/OCD. The
Coad/Yourdan approach has made it to a second edi-
trion, COSD from 1DE has CASE support from a major
vendor, and GE will support its object modeling snd
destan methods, Class-responsibilities-collaborators cards
are a promising manuzal technique for identification of
objects, Choosing any of the published methods can

help your staff start to think in terms of abjects, the fisst
step to success with ohjects. Some CASE tools allow
you to use more than one of the competing notations of
object consrructs. For example, ObjectMaleer, from Mark
Y Sysremns, supports all the popular notations and some
very ohscure ones, too. Recognize thar whatever tech-
nique and notarion you adopt today, you will have to
be prepared for change in the near future. The funda-
mental concepts, however, will be relatively stable.

DEVELOP A TRAINING PLAN

This is 2 complex problem. How many people need to
be trained? The temptation in & lot of places is 10 send
orly a few people off ro 2 elass, and then expect them
to teach their colleagues, This approach is not recom-
mended. Years ago it was shown rhat the oldest children
i a family, in generzl, do best in school. One explana-
tion relevant tosoftware training s that the oldest chil-
dren have more access to the best seachers (adubis, pri-
matily their parents), while the younger children learn
a lot from their elder siblings, who may not be good
teachers or role models. You would not send vour peo-
ple to a class with @ teacher who only had a week of
training, so you should not expect your people to be able
to train each other without extensive training them-
selves, A few people should get 2 lot of rraining and sup-
part. If you plan to build a center of excellence to pro-
vide support internatly, invest wisely to prevent the more
common occurrence of a center of adeguacy.

CONCLUSION

Obiect technelogy will be the dominant paradigm for
software development in the 1990s. Although any specific
rool or rechnique associated with object-oriented devel-
opment is likely 1o undergo significant revision in the
next twelve to eighteen months, the investment to leamn
about the rechnology by using it is sound. Entrance of
companies like IBM, HP, and GE legitimizes a market
populared by specialized players. Long-term gains appear
to outweigh shart-term expenses and the frustration of
dealing with immature products and methods. Caution
is still advisable in evaluaring vendor claims; however,
companies that invest today will be the first to gain com-
peririve advantage from the technology. ==

Hotuse on Deieer-OrinTen TECHNOLOGY

publications on aspects of object
technology

Views

... [Borfand’s Philippe) Kahn caught the OOPR bug in school
in France during the early 19705, drawn by the teachings of
a professor he says was his most influential mentor -
Niklaus Wirth, the inventor of Pascal. Watching Wirth'y
work evolve throughout the decade, Kahn decided in 1988
to move his own team from mainstream programming
technigues to the new frontier of OOP. “It was cne of the
only times in the history of Borland that | forced something
to happen,” Kahn said ... Now, officials claim every Barland
prograe is built with QOP, and the change has paid off in a
faster stream of more reliable products ...
Kahn's Vision: Preaching the Message About QOF, Beth
Freeciman, PC Week, 7/29/491
. ltis imporant 1© see thal simply orienting yourself toward
a system’s view as being composed of obiecis does not
guaraniee anything about the utility, construction,
organization, operation, or integrity of the result. An object-

ariented view can he very usefal, but it doesn’t encapsulate
the answers 1o mankind’s eternal search for the meaning of
fife ...
Tech Talk: Parts/Elements Do Not Always Add Up with
Object Qrientation, Steve Gibson, InfoWorld, 8/12/97

... And if objectoriented software is really all it's cracked up
1o be, a company such as Borland {or, whe knows, a
software company no one has vet heard of) could
canceivably exploit that technology in the business
computer market and become the Microsoft of tomorrow.
tronicaily, the Apple-IBM alliance, or the Compag-Digital
consartium, could be very successful and self fols of
compuiers, yel stll find themselves unable to control the
techinical evolution of the industry, Just ask 1BM.

After a Decade, They're Still Computing the Future of the
FC, lonathan Weber, (Neptune) Ashury Park Press, §/1.2/91

Applications

CUSmalalk lets me concentrate on solving higher-level
problems; | don’t have w fight the language,” [Abduf Mabi of
Knowledge Systerns Campll says. “At the end of the day I've
made progress taward building the client’s application
instead of just racking down pointer errors.” As a result,
Nabi says, he's more productive than other consultants. “l
can charge two to three times what other consultants charge
... because on an average day I'm five limes more
productive” ..

... The availability of Smalltalk implementations on a
variety of platforms is a key benefit for clients, Nabi says:
“Cross-platiorm development has become & big issue for our
chients, They give developers high-power workstations, but
the applications they write have to run on nexpensive FCs.
Because Smalltatk is highly portable — much more poriable
than C — this arrangement s feasible.” More portable that
Cf Sure. Any nontrivial © application is based on
assumptions about the environment where the code will run.

Memory addresses, device naming conventions, and other
details vary from platform o platform. At the very least, C
apphications must be recompiled when ported from one
platforn to another. In Smalhalk, hardware and operating-
system dependencies are dealt with by the run-lime system.
latform dependencies are encapsulated, hidden from
programmess ard applications. Programs run in a “virtual
Smalltalk machine,” and can therefore be ported from one
operating svstem to another without recompilation | ..

... There’s a downside, too: Customers can be so pleased
with warking prototypes that they're sometimes reluciant o
pay for further development. “Software {sn't automaticaily
good just because it's writtery in Smalltall,” Nabi admis.
“Thrown-together prototypes often contain really terrible
code, tossed in for demonstration purposes. [U's important o
write the production version of the soflware using stricter
rules” ...

A Competitive Edge, 1.0, Hildebrand, UNIX Review, 7/91

Trends

The [IBM and Apple] venture’s techrological linchpin is an
arcane but imporiant new method of writing software called
object-oriented programming ... For example, users will be
able electronically to send each other “living” documents —
fascinating amalgams of images, sounds, numbers, and text
that carry with them all the software needed to make them
work. The recipient will not only view the material on his or
her screen but will he able as well w fiddle with the
spreadsheets, edit the text, and dictale comments that the
computer will record — even i his or her own machine isn't
programmexd 1o perform these tasks, Living documents could
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change the nature of office work as dramatically as the fax.
The sisks in developing such a product, however, are as vast
as its promise, No one has ever designed an operating
system using OCP for business computers; 18BM and Apple
will have to improvise. Finally, OOP is so different from
traditional programming that soflware companies will have
o relearn their business. Says Sculey: “This is something
only Apple and IBM could pull off. 8611, its a big gamble,

and we're betting our whole company on it” ...
The Future of the PC, Brenton R. Schiender, Fortune,
B26/97
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Hotume on Opieer-Orienten TECHNOLOGY

Brian Henderson-Sellers, your
usual correspondent, has asked
me to contribute a summary of
object orientation in my town.

Fr appears that the firse commercial OO work began in
Melbourne at the Operarions Research Deparrment of
the Mational Murual Life Association (managed by the
author) in 1985, The OR ream began experimenting,
part-time, on applving Smalltalk to build an environment
for the design, resting, and code generation for life insur-
ance products, This particular projecr was rerminated in
1989 for business, rather than technical, reasons. By that
stage, a protutype had been constructed that consisted of
2 compiler for an insurance contract definition language,
an actuarial calculation engine, and a graphical pro-
graraming interface. The experience gained led, along
the way, to a number of other actuarial models and some
preduction software, These included a retirement income
policy made! (100,000 objects in 10 Mh} and a gener-
alised superannuation benefits caleularion model. The
larzer has been ported to C using a Smaliralk-ro-C trans-
laror also developed in the department. '

The first Smalltalk Users Group meering rook place in
Melbourne in 1988, Meetings were held, more or fess quar-
terly, ar Nartonal Mutual up o December 1990, The group
mezged with rthe Objecr-Oriented Special Interest Group
(OOSIG) at the beginning of last year due to common
interests and overtapping membership, OOSIG was stare-
ed by the author as an Australian Compater Society spe-
cial interest group in 1989, The merged group now meets
monthly and mounts beginners seminars as well. A num-
ber of more ambitious acrivities are being planned for next
year. In parricular, consideration is being given to estab-
lishing class standards. The current membership is 230
and is growing rapidiy.

Object oriented in Melbourne, Australia

Oiver this period, OO commercial activity has spread.
As an example, major developments are raking place in
several branches of Ausmalian Telecom. An ntetligent
Nerwork Testhed is being developed ar Telecom Research
Laborarories (TRL). This is used for protoryping future
services, service creation wols, and the study of advanced
network architectures. [t includes an OO seripr language.

The system is being built using C++ and Versant. Other
TRL work includes the construction of a network analy-
sis CADY tool in C++ and conmrol software for an experi-
mental broadband- 1SN switch in Eiffel.

Elsewhere, the SULT AN project consists of a two-vear
enhancement effort 1o a real-rime embedded syster using
{2+ +. The system comprises 200 classes and 130,000 lines
of code. SULTAN is a communications controller, arbi-
tratot, and expert system support for human operators,

The Network Management Sysrems Division is pilot
ing a network management centre support system (faule
diagnosis} using CLOS.

Several small consultancies are also active. Windows
Solutions Pry. Led. provides training, and Simsion, Bowles,
and Assoctates offer OO data modelling. Simsion and
Bowles have recently built an OO darabase for a client
using ONTOS,

On the academic side, most (OO activity appears to
be in the technical universities rather than Melbourne’s
equivalent of the Ivy League. Research work on Perri
Ner edirors and general nerwork simulators has been
taking place ar Deakin University since 198%. Courses
in OO based on Eiffel and Smallralk are being delivered
at Monash University (Caulfeld Campus), Victorian
University of Technology, and Swinburne Institute.

If anyone working in the OO field plans ro visit
Australia, we would be pleased to hear from you. If any
organisation i planning to enter the Methourne market,
we may be able to help. Contact Christine Mingins,
Department of Software Development, Monash University,
Cautheld Campus, 900 Dundenong Bd., Caulfield East,
403) 573-2078, or email cmingins@fcitmonash.edu. = =

by William Haebich

Williom Heaebich is the founder
of QOSIG. Currentdy, he is
with Simsion, Bowles, and
Assoc., 18tk flogr, 15 Collins
St., Melbourne, Australia.
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The Object

of opportunity for everyone

The phenomenal growth in recent months of
the Object Management Group (OMG)
clearly indicates that this new industry forum

must be doing something right.

Michael Gurtman is Executive
Vice President and Jason
Matthews
Genesis Development Corp.
Richardson, TX.

is President of

If the OMG can sustain irs current momentum, it has
the opportunity to become the single most importan:
source for commercially viable object rechnolopy world-
wide. Litde of the OM(Ps potendal public influence was
in evidence a few short vears ago when it was launched.
Afrer a flurry of public interest, the OMG quickly reced-
ed into o the shadows, while its members and staff qui-
etly developed the organization’s business and techni-
cal agendas.

L those almost-forgotten days of yore, the broad com-
mercial acceptance of object rechnology was thought to
be at least five to ten years away, even by the most reli-
gious of obiect zealots. After all, it was just over three
years ago that the authors of this article, after an exhaus-
tive literature search of the popular computer press, were
able to dredge up only a few dozen references of any kind
to the then-esoteric term “object oriented.”

The goals of the OMG's founding fathers were there-
fore somewhat modest — a kind of object clearinghouse,
manned by a few forward-thinking vendors, consulrants,
and users, that could act as an effective caralyst 1o cer-
tify commercially available technology and bring the
acceptance of ohject rechnology & bivcloser to the main-
stream computer marketplace,

To hasten this process, the OMG fathers came up
with a novel approach to organizing an industry body
designed to sidestep the normally long and exhanstive
process of setring formal technical standards. Formal
standards proups are cerrainly noble; however, they some-
times give the unfortunate perception that by the time

{anagement Group — a window

by Michael Guttman & Jason Matthews

their work is finished their efforts will have been long
wsurped by the de facro stapdards set by much less aloru-
istic, but more nimble, industry players,

Therefore, the OMC has not been arganized as a for-
mal standards proup, but instead along the more flexible
fines of an industy consortivm. Rather than meticulously
set formal standards for future systems, the OMG is,
according to its bylaws, supposed to seview, evaluate, and
endorse already implemented systems thar coukd deliv-
er ohject solutions to commercial users in short order.

The offerings the OMG plans to endorse are those it
feels are most likely ro advance the early commercial
adoption of ohject technology. Currently, this includes
systers in such areas as a common object model, an object
request broker {ro support distribured object systems),
and object databases, as well as object class libraries for
windowing, graphics, memory management, communi-
cations, securily, [ransaction management, and so0 on.

To pive the OMs endorsements some teeth, each
member has agreed (but is not stricdy required) to active-
ly suppert and conform o 2ll OMG endorsements in their
own relared commercial offerings. The hope is, of course,
that the membership’s whole-hearred support of the
OMG's handpicked rechnologies will lead to quick adop-
tion by users of object technology in general and the rel-
atively painless creation of de facto industry standurds.

The OMG’s unusual and somewhat informal style of
organization has provided it with the opportunity,
unprecedented among such broad-based industzy groups,
to act guickly and decisively with a minimum of bureau-

atic wrangling and overhead. The OMG can reach
many decisions quite rapidly in small working groups
without the exhaustive review processes that would be
demanded of a formal standards body.

Indeed, the OMG Technical Committee (TC) has
already laid out a very ambitious agenda for evaluaring
current object technology. One important evaluation
process, for an “object request broker” (ORB) to con-
trol ressaging in distributed object systerns, now is almost
complere. Amazingly, the process chosen by the ORB
rask force has already managed to yield a joine propos-

HoTune on Osjec-ORENTED TECHNOLOGY
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al from major technelogy submitters (HP, Sun, DEC,
NCR, and Hyperlesk ) thar could lead to general inrer-
operability among a wide variety of implementations.

Concurrently, another importane TC rask force is
now finishing up an “obiect model” that will be used as
a reference model for both the ORB and all future tech-
nology submissions. Yet another group will soon be look-
ing for submissions to flesh out the ORB with a set of
“object services” (such as persistence, security, transac-
tion processing, event handling, ere.) designed ro fur-
ther support interaperability among object applications.

The OMG has alse wisely garnered varving degrees
of inrerest and support from existing standards organt-
zations such as O8F, O8], and UNIX International,
thereby uniring, rather than fracturing, the standards
industry around their efforts (o promote 4 common vision
of obiect technology.

These meaves have been part of a modest but appar-
ently very effective marketing and public relations cam-
paign by the OMG's management staff. In recent months,
the abmost momumental upswing in interest for all chings
“object” has also worked to create a substantial interest
anel arzention for OMG among users, vendors, consul-
tants, and (witness this arricke) the press,

As g result, the oncefledging OMG has now, all of
a sudden, became the focal point of a great deal of activ-
ity much sconer than its founders probably expected. In
the last six months, it has garnered the active partici-
pation of almost every major vendor and large-scale wer
of ohiect rechnology, including Microsoft and 1BM, both
of whom recently joined. OMG now has well over 100
members and is adding new ones every month.

The almost “club-like” stmosphere that pervaded early
OMG meetings, where everyone knew everyone else, is
rapidily chanping as a reeming hoard of new members and
puests crowd the rask force and technical commirzee ses-
sions to hoth observe and participate. OMG activitics
are fast becoming a staple in the computer press, and
eacl: stage of its decision-making process is now assidu-
ously scrutinized by industry reporters and consultants.

As long-time object rechnologists ourselves, we, the
authors, can hardly complain abour OMG's newfound,

high-flying success. Cur own company joined OMOG last
vear expressly in the hope of fostering what appeared o
be the only industry-wide organization that could effec-
rively bring both vendors and users rogether behind
object rechnology. By alimost any measure, the OMG 15
well ahead of our maost optimistic ambitions in this regard.

&6

Given the current torrid pace of technological
evolution, the OMG is clearly one magic show

not to be missed.

9

However, despite our optimism we also feel that now
is not the time for anyone to rest on the taurels of the
OMG’s current suceess. In fact, we think that both ven-
dors and users should redoeble their effores within the
MG o make it as effective and broadly based as pos-
sible, Frankly, the OMG is quite possibly the only real
chance o short-circuit possible years of unproductive
haggling and finger-pointing in the ohject standards busi-
ness, bur it will work only if its members and natural
constituents take substantial inirfatives now to help
make ir succeed,

We also encourage the industry press and consulting
community (o take a more active, critical, and construe-
tive role in publicly analyzing the activities of the OMG.

The founders, members, and staff of the OMG have
given us all a real vehicle that conld be used 1o deal effec-
rively, early on, with the birth pangs of a very important
new technelogy, However, the OMGFs uliimate success
is still fur from ussured. Only active participation by all
members of the interested computing community can
keep the OMG bandwagon rolling. All of us with a stake
in object rechnology should ger togecher and fight hard
and long to make it work, for who knows when such an
window of epportunity will come again. ==
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Leading the U.S. semiconductor manufacturing industry
toward an object-oriented technology standard

Trendy new computer applications
technology is viewed with a jaundiced
eye by most semiconductor
manufacturing managers who are battle
hardened veterans of the industry’s
economic and technological world wars.

Glenn Hollowell

They have seen highly touted computer applications
claiming to be near-cure-all solutions fail miserably. Is
object-oriented technology one of those snake oil reme-
dies? Is it a good technology that is being oversold like
artificial intelligence (Al)? SEMATECH has taken the
position that object-oriented technology is a legitimate
new thrust in computer systems technology and is lead-
ing the semiconductor industry to adopt it for computer-
integrated manufacturing (CIM) applicatons.

WHY SEMATECH?

The U.S. semiconductor industry has seen its market

share severely eroded and its U.S. semiconductor factory
equipment manufacturers become equally overpowered.
As this erosion was occurring from the 1960s through
the mid-1980s, by and large the public sentiment was
that any losses incurred in U.S. manufacturing industries
would be made up in the services market.

This mind-set began changing as one after another of
formerly U.S. dominated manufacturing businesses fur-
nishing well paying jobs to semiskilled factory workers
became noncompetitive and went out of business or were
forced ro move manufacturing off-shore to survive. The
reality of the situation became more painfully apparent
as several million manufacturing workers were displaced
from these industries, and the workers’ only alternative
was to accept lower paying jobs in the service sector.

Many complex factors make up the formula causing
this global redistribution of manufacturing prowess, but
most of the people influencing business and government
strategies agree that to abdicate being competitive in
manufacturing technologies would doom the U.S. to
eventually become a second-class power in the world
economy. [t is also widely held that the semiconductor
industry is now, and for the foreseeable future, one of the
most critical manufacturing industries to U.S. economic

continued on page 3 ...
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onsoriais a word we hear more and more fately. This is being reflected
# in industry horizontally and, to 2 lesser extent, vertically. One of the
horizontal consortivm is SEMATECH, which is made up of the U5, govern-
ment and fourteen LS. semiconductor manufacturing companies. Glenn Hol-
towell (of SEMATECH and, primarily, Texas Instrument) discusses the why's
and what's of SEMATECH and how ohject technology ts perceived as a pri-
mary contributor to the success of the endeavor. “Leading the U5, Semicon-
ductor Manufacturing Industry Toward an Object-Criented Technology Stan-
dard” also shows how technalogy and businesses are intimately working
together w progress and o achieve success on all fronts—-not just cooperat-
ing but truly exploiting the synergistics of such a state.

Ten years agn 5ig Rosenthal 1aught me how to teach. An experienced and tal-
ented industry professional, he is 3 mathematician with a “big blue” back-
ground. Recently (over the {ast six months), he and | have been discussing this
“obiect stufl.” | gave him a collection of references, and we talked a good deal
about objects on an ongoing basis. He recently surprised me with this article
“What's the Object?” {{t is my experience that this is 2 goad portion of the pro-
fessional population.} The piece is an intefligent primer for those who need
the irdtial basics in obiect technology, but who have a fair grounding in the
precursar concepts of structured development. It clearly shows how the con-
cepts of obiect technology are evolutionary — how they are rocted in previ-
ous study and experience. It also points out some differences from and draw-
hacks of our previous ventures into conceptual approaches 1o technology.
Back to basics!

RIS organizations probably have the largest software legacy software of al.
Schemes and strategies for transition fram and peaceful coexistence with this
fegacy are abundant — and mostly untried. Implementation of these strate-
gies is not a “peace of cake,” but is do-able. Charles Rovira, a frequent con-

tritutor to the Hotline, has been doing a good dea! of work in the area of MIS
and object technology. In *GOP: the MiSsing link,” Charles offers a transition
implementation element (Certainly not an entire strategy) and some accom-
panying software to work in conjunction with a primitive but prevalent CASE
ool — Excelerator — and in particular the screen generator, He describes
some means to ranstate screens to a Smalltalk/Widgets combination. Certainly
no magic here, but what we should expect from transition teols—an AUTO-
MATED ASSIST.

AL CHOPSLA "91, Howard Baetier sat on the Economics of Reuse panel. Howard
disconcested many atiendees because he was coming from a different point
of reference than most others in the audience. Howard and his cofleagues,
Dron Lavole and Willlam Tulloh, are members of the Agorics project at the
Center for the Study of Market Processes, Department of Zeonomics, George
Miason University, Fairfax, VAL The Agorics project focuses an the economics
of software development {with a concentration on abject technology) from an
economist’s point of view. | found that the economics of seftware develop-
ment problem gave me a new perspective. This new perspective offered fresh
insights into the primary and perennial probiem of software development. The
members of the Agorics project have agreed to contribute several articles
both the Hotfine and to Object Magazine. We are interested [n your ¢com-
ments on and impressions of the tdeas and findings put forth by the Agorics
project members. Please respond ta both me and the project team.
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Tre Horuwe Catenpar presents conferences and meetings that focus exclusively on object-oriented technology. To have a

meeting or conference listed, please send the dates, conference name and locarion, sponsor(s} and contact name and telephone
number to the Editor: Marie A, Lenzi, 133 East 31st Srreer, #228, New York, MY 10016, fax {212) 725-0224.
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Co+ at Work

Santa Clara, CA

MNovember 57
Database World

Chicago, 11

Dinnerstein,

{212} 274-0640
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{212) 274-0640
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New Partnerings
and Acquisitions,
November 1991

ParcPlace Svstems has announced its support of Information Bailders” Enterprise Data Access/SGL product family. ParcPlace
Systems intends to exterul its suite of Objectworks/Smalltalk portable objects {ohject-oriented class Hbraries) to provide a
common interface for applications that use 1BI's EDA/SQL product. They have signed a strategic markeling pariner agreement
wherein ParcPlace will use EDA/SGL as its primary database connectivity solution, while 1Bl has agreed to support
Objectworks/Smallalk in its marketing efforts.

Tigre Object Systems, Inc, is now bundling the Tigre Prograraming Environment with ParcPlace Systems” Objectworksh
Smalltalk object-oriented language for a reduced package price through 1991, With the bundled price, customers save $1,900
as well as time: Tigre comes preinstalled and ready to run.

Digitalk, Inc. has become a member of the IBM International Alliance for AD/Cycle. The move underscores I1BM's
commitment 1o Smalkalk/V within Ad/Cyele and is seen as providing key tools for delivering Common User Access (CUA
'91}-compliant applications within AD/Cycle. In a related action, Digitalk has confirmed that IBM has signed a letter of intent
to markel Digitalk’s Smalltalk/V products (o IBM customers worldwide. 1BM and Digitalk have warked closely together to
facus Digitalk’s enhancement of SmalltalidV PM.

Ohject Diesign, Inc. has licensed PRC of McLean, VA to exclusively market DbjectStors, Object Design’s object-oriented
database management system, to U.S. government agencies and contractors for those agencies. PRC offers comprehensive
imaging integration services to both the federal government and commercial marketplace.

IBM Corp. and Sapiens International Corp. are teaming up lo jointly market SAPIENS, an application developrment and
mainlenance product that uses rude-based, object-oriented technology to build and execute data processing applications on
IBM rmainframes,

(ene Wang, Vice Presidert and General Manager of the Languages Business Unit of Borland International, inc. has been
named to the Board of Directors of the Object Management Group (OMG). Before joining Borland, Wang co-foundad Gold
Hill Computers, serving as Vice President of Marketing. Prior to this, he was a Project Leader in research and development for
Woang Laboratories (no relatlion).

internations] Business Machines Corporation has sipned a licensing agreement with Servie Carporation for the GemStane
object database management system, IBM plans to use GemStone in a manufacturing automation application. Financial
details of the agreement were not disclosed.

In a stock swap worth over $12 million, Symantec Corp. has acquired languages developer Zortech Inc. in a bid fo boost the
PC utilities company’s presence in the burgeoning object-oriented languages market. Symantec will use the Zortech bne to
promole a cross-platiorm solutions for object-oriented developers.

Oberon Seftware Inc. of Cambridge, MA and Toye Information Systems (TIS) of Osaka, Japan have signed a distribution and
ficense agreernent for Oberon's SynchroWaorks object-oriented software envirenment. Under the terms of the agreement, TIS
will pay Oberon $3 mitlfon for the rights to distribute SynchroWarks in the Pacific Rim area (excluding Austalia and New
Zealand) and will pay Oberon royalties for the use of SynchroWorks in systems integration and software package
development projects.

SCO UNIX SYSTEM V /386, fram The Santa Cruz Operation, Inc., has received POSIX cerlification from the National
Institute of Standards and Technology. This is the first hardware-independent operating system to receive this cerlification.
POSIX certification assures government and other users that software developed on SCO UNIX System V for 386 and 486
machines will be source compatible with other POSIX-certified operating environments. 3CO also announced its endorsement
of the new Gpen Software Foundation's Distributed Computing Enviranment technology.

AlCorp, Inc, has expanded its focal partier network to Portugal and Spain through an agresment with Grupo Formula. Under
the terms of the agreement, Grupo Formula will distribute AlCorp’s KBMS, the Knowledge Base Management System. The
agreement is an expansion of AlCam's relationship with Grupo Formuta’s parent company, which distributes AlCorp’s
products in faly.

Software for Columbus, the Eurapean Space Agency's Space Station, will be developed using Software BackPlane, Atherton
Technology’s CASE software. BackPlane is the basis for the Columbus Software Development Environment, which will be
used by software developers at the more than thirty companies working on the Columbus project.
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interests because it is the beginning of the technology
food chain for dozens of rechnology-driven fields. Early
semiconductor leadership is directly responsible for ULS.
leadership in computers, military electronics, much of
the modern medical equipment advances, and many
other technalogy-oriented enterprises. Most semicon-
ductor industry pundits say the U5, semiconductor in-
dustry did not lose its edge because of a lack of product
creativity, but from lethargy in manufacturing, particu-
latly in productization — the abiliry to bring products
from design to full production.

As aresult of the recognition of these conditions, in
1987 the U.S. Congress authorized the creation of
SEMATECH — a consortium made up of the 1.5, gov-
ernment and fourteen 1.5, semiconductor manufactur-
ing companies — to develop and share generic prec-
ompetitive technology to increase competitiveness. The
commercial participants in the consortium include com-
panies whose primary business is the manufacture and
sale of semiconducrors and those who manufacture semi-
conductors generally for use in their fnished product.
The members who are primarily semiconductor suppli-
ers are Advanced Micro Devices, [Harris Semiconduc-
tor, Intel, LS Logic, Micron Technology, Marorala,
Mational Semiconducror, and Texas Instruments. The
members that are usually known more for their end prod-
ucts rhan their semiconductor manufacturing are AT&T,
Digiral, Hewlere-Packard, IBM, NCR, and Rackwell.

WHY STANDARDIZE SOFTWARE TECHNOLOGY?

Participating SEMATECH members determined early
that CIM had to be a primary contriburor o 2 multi-
pronged strategy ro improve manufacturing productiv-
ity and revitalize U.5. semiconductor equipment sup-
pliers. It is recognized thart the use of computer systems
in almost every facet of semiconducror manufacniring
is absalutely necessary to remain competitive. All of the
semiconductor menufacturers and semiconductor man-
ufacruring equipment suppliers certainly undersrand that
requirement, But, the emerging era is one in which stand-
alone compurerization, islands of auromation, or even
interfacad sysrems are not enough. To remain compet-
itive, a semiconductor manufacturer will have to in-
corporate CIM systems that are highly integrated. Ma-
chines will have to be responsive o work cells, work
cells must be well-coordinated appendages of the fac-
tory controller, and factory controllers will need to be
attunied to the needs of enterprise-wide systems and cus-
tomers’ systems. Yes, the customers” systems! Electronic
data interchange (EDI} technology is rapidly moving to
the point where customers will expect. as a condition
of doing business, that their systems will have an elec-
rronic window into their suppliers’ factories where they

can see the progress and problems of products that are
being manufactured for them.

With requirements such as these, it was equally clear
that technology as usual in the application of CIM would
not provide significant competitive advanrages over for-
eign competition because of the litany of problems that
current techrnology has failed to resclve. The most seri-
ous of the problems being faced includes the lack of in-
teroperability, data inconsistency and redundancy, com-
plex monolithic applications that are difficult to change
and maintain, difhculty of applications extensibitity, and
lack of models for software engineering, maintenance,
and support. As important as the current quality move-
ment is to U.S. industry, it is only a precursor to 2 much
more difficult requirement of maintaining an absolute
consistency in quality excellence while being quick to
respond to changing market trends and customer needs.

Consequently, SEMATECH institured its Strategic
Development Program and began an extensive process
of evaluaring, specifying, and adapting various computer-
based methodologies and rechnologies to determine which
would provide the best potential to achieve step func-
tiom gains in improving development time, incorporar-
ing greater intelligence, lowering human resource con-
sumption, and reducing maintenance requitements in
CIM applications. Pure CIM applications were not the
only considerations for the program because manufac-
ruring is only a single part of the broader community of
enterprise systems within which it must cooperare, in-
tegrate, and compete for resources. As grearer numbers
of systems are developed and deploved o manage in-
creasingly complex businesses, legacy systems, both man-
ufacturing and traditional information systems, are con-
suming larger and larger portions of available resources
because of the aforementioned problerns of maintaining
the current applications technology. It is generally con-
ceded thar maintenance and support requirements for
legacy systems has grown to consume 80% of the human
resources in today’s systems organizations. All the while,
demand for the development of new applications to man-
age greater complexity is climbing exponentially.

ADOPTION OF OBJECT-ORIENTED TECHNOLOGY
The most far-reaching decision resulting from the
SEMATECH Strategic Development Program has been
the choice of object-oriented technology as the foun-
dation technology for its CIM archirecture.

In 1989, when SEMATECH's Strategic Develop-
ment Program began making development technology
decisions, most of what was heard about object-oriented
technolopy was largely increased productivity claims
that could not be substantiated in actual applications
accotnplishments. Yer, several prominent US. computer
companies, who were also SEMATECH member com-
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panies, encouraged SEMATECH's adoption of the rech-
nology. Alsa, another member company had stasted de-
veloping an unconventional next generation semicon-
ductor manufacturing facility under contract to the ULS.
government about one year earlier. They had chosen
ohject-otiented rechnology for the CIM aspects of thar
project and had alrendy shown potential for vast im-
provements over conventional software technology.
These member compantes’ advocacy of the technology
zlong with tive claims of large software developroent and
maintensnce efficiencies influenced a tentative en-
dorsement by SEMATECH. Since then, confidence in
the rechnology has come with successful usage and has
grown to the point that the object-oriented criteria is
one of the determining factors when making selection
decisions on most system methodologies or products,

Ohbject-oriented analysis and design

Many organizations that begin dabbling in ohject-
oriented technology start by experimenting with object-
oriented [anguages such as C++ and Smallcalk. They
statt using the languages before they understand that
the fundamental principle of abject-oriented technol-
ogy is thar real success depends on obiects being the fo-

cus from the very start of the development life cycle
in analysts and design, When an organization tries to
implement object-oriented programming languages with-
out the necessary changes in znalysis and design prin-
ciples, the typical results range from roral incompre-
hension and turn-off to only using the language in a
convoluted non-object-oriented manner. Fortunately,
SEMATECH did not fall into thar tap. In facg,
SEMATECH didn't even concern itself at that stage
with the question of which objecr-oriented language 1o
adope. Instead, SEMATECH initiated a comprehensive
study and evaluation into analysis and design method-
ologies and supporting tools. One of the things most
conclusively shown in the study was that object-oriented
merhodologies and tools are at an extremely early stage
in the rechnology life cycle, and the marketplace of ob-
ject-ariented ideas and products is expanding rapidly.
Many of the established methodaolegists and ool sup-
pliers have only recently decided thar object-oriented
rechnology has the potential equivalent impact in the
‘G0s that was experienced by the “structured” analysis,
design, and programming movement of the *70s and *80s.
They are only now developing capabilities to accom-
modate object-oriented techniques.

In the very early stages of its CIM Architecrure Pro-
gram, SEMATECH established a set of guidelines for a
requirements analysis phase as well as separate external
ard internal design phases. In this context, SEMA-
TECH’s definition of an external design methodology
is one that maintains 2 “level of independence from the
rarget programming language,” while internal design al-

lows for all of the implemencation-dependent variables.
This is not as easy as it might sound because many of
the methodologies thar claim language independence
are quite heavily biased by specific language rechniques.

SEMATECH has gone to great lengths to differen-
riate between the external and internal design phases
because many of its development plans call for projeces
to have their requirements analysis and external design
phases performed intercally or by groups of member
company people that may be made up of competitors,
but for the applications development and implemen-
ration be out-sourced via competitive bids, Plus, ex-
rernal design is considered “precomperitive” to the point
that member company people from competing compa-
nies, who might ultimacely be bidders for the develop-
ment contract, can work togerher on an exrernal de-
sign specification.

Of the fifreen methodologies that were studied for a
requirements anzlysis methodology and of the eighteen
candidates for a design methodology, the Shiaer-Mellor
methodology was chosen for requirements analysts, and
the Booch ‘90 methodology {as opposed o Booch ‘86,
which is not object-oriented) was chosen for the design
methodology. Some of the studied candidates were elim-
inated because they did not meet the “show stopper” re-
quirement of “support for an ohjecr-oriented approach,”
some were eliminated because they were semantic ab-
stractions with o commercial tool support and open to
much interpretation, and the finalists were judged on
desirable featrures. When rwo different methodologies
were chosen for requirements analysis and design, it was
recognized there would be a certain amount of transla-
tion required to be performed between the phases. These
two methodologies are still the “official” choices, but
expetience has resulted in a strong movement toward
the use of a single methodology made up of a combina-
tion of several methodologies, which are discussed later.

The initial requirements analysis specification for
semiconductor manufacturing applications took the form
of member company contributors building manufactur-
ing scenarios that were taken by SEMATECH's seaff
and developed inte the object-oriented requirements
and exrernal desipn models. This may seem a Lirtle strange
because normal requirements analysis is typically done
by analyses visiting the factory to interview key people
and perform first-hand observarion. This was prevented
from happening because SEMATECH is a consortium
of competing companies, and these companics are very
reluctant to open their plants to the level of scrutiny
necessary to perform a requirements analysis. Even so,
the member companies wanted SEMATECH to develop
a next-generation demonstration system that could be
used as a model for the industry, So, scenario building
was devised as a compromise to provide the informarion
without apening the factories ro outside observers.
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Commiib Level 2

Version 3.2
Creenleaf Software, Inc.,
16379 Dallas Phwy,
Dallas, TX 75248

(214) 248-2561

(800 523-8530

Verston 3.2 of Greenleaf CommlLib Level 2 has been released. In it last release of CommLib, Greenleaf incorporated 3 new
layered architecture that provides lransparent access to low-level drivers using a technigue similar to C++ virtual functions.
Version 3.2 adds seven new drivers to Commlib, bringing the total up w0 twelve. Version 3.2 also provides improvernent to
Kermit by adding the abiiity to selectively use data compressions and support for eight-bit prefixing and text mode transfers.
Greenleaf also added drivers for two popular DOS extenders — the Phar Lap 286/D05-Extender and Rational Systems’
DOS/16M package. :

ZApD

Inmark Development Corp,
2065 Landings Dr.
Motntain View, UA 94043
(415} 6971-9000

fnmark Development Corporation has announced the release of zApp, a robust applications framework designed to heip
programmers guickly and easily develop Microsoft Windows applications. zApp was developed to provide the functionality
needed 10 create even the most complex windows applications by encapsulating the Windows APl inlo easy-lo-use O+
objects. zApp can also be used with existing C code, providing object-oriented programiming benefits during the
enhancement of current applications.

Teamworlk/OOD
Cadre Technologies, Inc,
222 Richmond St
Providence, RI 02903
(4031} 351-CASE

Cadre Technologies has introduced Teamwork/OO1D for object-oriented design. Teamwork/OOD consists of a graphical
editor, a C++ code frame generator, a U++ code capture atility, and an operational interface to the popular Saber-Cas
orogramming environment from Saber Software Inc. b is fully integrated with Teamwork for OQA and with Teamwork
facilities that provide an enhanced common data dictionary, automatic document production, model management, and a
programmable interface,

Also announced was the availability through Cadre of extensive methods training and tool support for Project Technology
Inc’s Recursive Design, & language-independent design method,

Baby Diriver Printer
Interface Library 2.0

Autwmn Hill Software Inc.
T 145 hthaca Dr.

Boulder, CO 80303

(3033} 494-8865

Autumn Hill Software has begun shipping Release 2.0 of its Baby Briver Printer Interface Library, a C and C++ developer’s
tool for DOS and 386 protected mode environments. Release 2 provides support for over 300 printers of all kinds and
implernents that support with a table-based, smart driver that can process printer command constructs containing arithmetic
and Togical expressions, conditional logic, loops, and array variables. This architecture is designed to deal with the most
arcane printer command interface witheut reserting to special coding or drivers. The Baby Driver 2 Kernel provides both
graphic and text capabilities, but is especially strong at rendlering graphics images. The product supports unlimited color
palettes and incorporates a variety of dithering technaologies, which allows an application to extract the greatest atizinable
residt on & given printer. A separate Presentation Graphics option is available that adds a complete graphics primitive library
designed to drive any printer at its maximum resolution.

Liana

Base Technology
1543 Pire 5t
Bouvlder, C( 80302
(3033) 440-4558

Base Technology has released Liana, an application development tool for Microsoft Windows. Liana is a C-like object-
oriented programming language and class fibrary designed specifically to simplify the development of Windows applications.
The syrtax of Liana is similar o C++ but simplified and extended so that i has the friendliness associated with languageas such
as BASIC but with the power and conciseness of C and C++. The high-level class library hides the tedious details of the
Windows APl and provides conventent access to features such as DOE, MDI, BLEs, and most other capabilities of Windows
3. Simplified string operations, automatic memory management, dynamic arrays, and the high-level class library are a few of
Liana's features.

AppMaker

Bowers Development Corp.
PO Box 9

Lincoln Center, MA 01773
(508) 368-8175

Bowers Development Corp. is offering a free update of its interface building product, AppMaker, which will provide suppon
for THINK € 5.0 and THINK Pascal 4.0 users, AppMaker cuts development time by automatically programming the
Macintosh user interface for an zpplication. The user automatically generates ready-to-run source code for selected modules
or for the entire application. AppMaker allows experienced programmers to generate the code for the user interface in a
fraction of the time they would have spent writing the code by "hand.” And, beginning programmers can study AppMaker's
generated code to learn new programming languages, especially QOP languages. M5-D05 programmers can use AppMaker
1w generate the Macintosh aser inlerface code and then write the code for the rest of their application.
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Product Announcements

Product Announcements is a service to the
readers of the Horime on QaiecT-ORIENTED
Tecrrcocy; I Is neither a recommendation
nor an endorsement of any product
discussed,

C++/SoftBench

Hewlett-Packard
19319 Fruneridee Ave.
Cuperiino, CA 25014
(8003 752-090t

Hewlett-Packard’s C++/5eftBench now runs on Sun S5PARCstalion computers. C++/SoftBench provides an integrated,
extensible environment for program development and tool integration in C++ and C languages. Users can share development
tools and data across Sun and HP computer systems without experlise in the detailed use of each system. New object classes
can be constructed visually; the underlying code templates are generated transparently to the user, however, the programmer
can check source code gasily for consistency with design rules,

SPARCworks

Professional Series
SunPro

2550 Garcia Ave.
Mounfain View, CA 94043
{(415) 336-3566

SunPro, a new Sun Microsystems, inc. business, has released new versions of its SPARCworks and SPARCompiler products.
The products, known as the SPARCworks Professional Series, offer significant enhancemants for C++, ANSI C, Fortran, and
Pascal developers. They are the industry’s first compilers and productivity tools developed for Solaris 2.0, the recently
introduced LiMIX System V Release 4 (SVR4)-based operating environment from SunSoft. The new features in SPARCworks
simplify program development by supplying toals for browsing and graphically displaying the program structure, including
C++ class hierarchies, debugging optimized code and shared libraries, collecling and analyzing application and system
performance data, comparing and merging muliiple versions of files, viewing and controlling system build procedures, and
faunching and managing individual session tasks.

Actor 4.0/
ObjectGraphics

The Whitewater Group
1800 Ridge Ave.
Fvanston, il 60201
(708} 328-3600

Whitewater has announced Release 4.0 of its Actor object-oriented programming platform. Actor is available in two versions:
Actor 4.0 and Actor 4.0 Professional. Actor 4.0 is perfect for users who want to learn Windows development and object-
oriented programming. For develapers who need SQU access, Actor 4.0 Professional adds SQL Hhraries for dBASE, Excel,
Paraclox, and ASCH plus the ObjectGraphics library and the Whitewaler Resource Toolkit. For an additional fee users can
purchase DLLs for SQL Server, DB2, Crracle, and 08/2 Extended Edition Database. An Actor class library provides uniform
access across all databases.

whitewater has also announced the newest version of ObjectGraphics, which extends the power of Turbo Pascal For
Windows. This version is designed to be the nataral extension of the ObjectWindows class library found in Turbo Pascal for
Windows. ObjectGraphics is the first in a series of ingreasingly higher-level class libraries that will use ObjectWindows as a
foundation and make platform-independent GUI applications possible.

Rational Rose
Ratignal

3320 Scott Blvd.

Santa Clara, CA 95054
(468) 496-3692

Rational has announced Rational Rose, a graphical object-ariented analysis and design ool that supports software engineers
developing object-oriented applications. A client/server application, Rational Rose enables language-independent analysis
and design and is available for the IBM RISC Systern/6000 and the Sun SPARCstation UNIX workstations. Rose can abso be
accessed from any X Window System-compliant display running Motif or OpenWindows.

Windows 3.9
version of Procyon

Commaon Lisp
ExperTelligence, Inc.
5638 Hollister Ave.
CGoleta, CA 93117
(805} da7-1737

ExperTellipence, Inc. has released the Windows 3.0 version of Procyon Common Lisp, a full Common Lisp object system
availahle for 386 and compalible microcomputers. The product, which runs under M3-DOS in the Windows 3.0 graphical
environment, was developed by Procyon Research Ltd, of Cambridge, England. In addition o full Common Lisp, Procyon
offers a full CLOS object system that includes multiple inheritance, a range of inheritance and method combination
mechanisms, Before/After/Around method types, multiple method dispatch, and meta object protocol. A graphical laver
atlows the porting of standard inerface objecis from Macintash to Windows and, soon, to O5/2 Presentation Manager. The
development environment is totally interactive and integrated with the windows syslem.
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Object-oriented CASE and beyond

Along with the chiecr-oriented methodelogies, the study
included an appropriate examination of computer-aided
software enpiteering (CASE) tools to support the se-
lected methodologies. ObjectMaker {formerly named
AIDAGEN) from Mark V Systems was selected and has
heen in use at SEMATECH for about a year. It should
be noted that none of the candidates scored high on
having all of the functionalities that were truly needed,
but two of ObjectMaker’s strongest competitive factors
were the breadeh of methodologies it supported, both
object-oriented and structured, and its ability o casily
encompass new methodologies or be modified o use
combinations of several different methodologies. This
flexibility is accomplished by the methodologies being
implemented through a rule language racher than being
imbedded in the tool's software. As it rurned our, this
functionality was put to more we than originally ex-
pected because the methodology that evolved for actual
usage was 1 combination of the Booch ‘90 methodol-
ogy, Harel state charts, some Colbert notations, and a
few SEMATECH-specific features.

SEMATECH's follow up to the CASE and method-
ology study is an extensive evaluarion of object-oriented
framework tocls. A framework is a tool that provides a
shell ar envirenment under which various incompati-
ble software development toals, such as CASE, configu-
ration management, project management, documenta-
tior, etc., can be integrated to work rogether through
various data translation and repository services. This
evaluation is targeted to be completed so that SEM-
ATECH can pilat a framework on at feast one internal
project beginning in the fizst half of ‘9Z. The advances
in object-oriented technology, plus the high level of
concern in improving software quality through organi-
zations such as the Software Engineering Instinure {SEI),
the European Strategic Programme for Research of In-
formation Technology {ESPRIT), and Software Tech-
nology for Adaptable, Reliable Systems (STARS) pro-
jects, have hecome the catalyss that are feeding a frenzy
of framework activity. Frameworks technology is still
very immature, the field is srill wide open for new ca-
pabilities, and many new advances will be introduced
ini the next couple of years.

Similarly, SEMATECH is heavily involved in work to
improve the software development tife cycle of advanced
semiconductor CIM applications. Work to date centers
around the specification of an explicit life cycle model
with clear definitions of its various phases and compo-
nents. This work is continuing with pilos applications both
internal o SEMATECH and in member companies.

Ohbject-oriented execution environment
One of the earliest and highest priority action items of SE-
MATECH's CIM Architecrure Program was to defme an

execution envirghiment that would provide highly potrtable
applications across the industry. The vision is one where
semiconductor manufactrers can build or buy from a semd-
conductor equipment supplier a CIM application that has
a high level of portability and interoperability across a wide
range of heterogeneous hardware architectures, configu-
rations, and operating systems. This was ariginally defined
to be accomplished though the use of a SEMATECH-
specified application programming interface (AP and a
set of standards. SEMATECH developed the system re-
guirements specifications for such an execution environ-
ment, but discentinued this development program when
a combinarion of broad-based industry organizations ap-
peared to ke close o resolving this issue in an acceptable
manner and time frame. Primarily, SEMATECH is look-
ing to the Object Management Group (OMG) and Open
Systems Foundation (OSF) to provide these capabilities.
It is felt that the OMG and OSF combination has a high
probability of delivering much of the capabitities defined
in SEMATECH's execution environment requirements
specifications because of OSF's declared intention 1o im-
plement OMGs Object Request Broker (ORB} and Ob-
ject Model standards into the OSFs distributed environ-
ment, When SEMATECH made this systerns architecrure
policy decision, it became a member of OMG and OSE
and has adopted a proactive role in both organizations,

SUMMARY

In addition to the coramonly claimed benehits of the ob-

ject-oriented technology, SEMATECH has gained ather.

advantages from adepting it as a standard. The tech-
nofogy has been conducive o providing a common thread
across the entirety of its system life cycle. Plus, object
oriented technology is especially applicable to CIM sys-
tems because physical manufacturing ebjects from the
user’s world and application objects from the abstract
software world can be closely aligned.

The decision to adopt chject-oriented rechnology
has not been without its difficulries. it would have been
much more expedient to embrace the time-tested struc-
rured systems methadologies, but f SEMATECH s w0
provide the vision for step-function improvements in
manufacturing technology, it must take enlightened
risks. These decisions and pioneering activities in ob-
ject-oriented rechnology already appear ro be having a
substantial positive impacr on SEMATECH's member
companies’ willingness to put object technology to real
use in CIM applications,

Studies, evaluarions, specifications, and models are
all appropriate in their place, but the results-oriented
management in the semiconducror industry will require
a successful demonstration of real benefirs for SEMA-
TECH's CIM Architecture Program ro achieve indus-
try approval. A difficult, but achievable, task. = =

Glenn Hollowell is a Senior
Member, Technical Staff of
Texas Inseruments, one of the
fourteen member companies
of the SEMATECH consor-
tim. Glenn also serves SEM-
ATECH as a member com-
pary censultant in areas
related to advanced computer-
integrated  manufactring
{CIM} applications develup-
ment and execution environ-
ments. He has neen involued
n most of SEMATECH's
evolution to its current firm
cormmitiment to object-oriented
technelogy. Glenn can be
reached on  Internet at
433372 2@mceimail.com.
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Coping with complexity: OOPS and the eonomists’
critique of central planning

by Don Lavoie, Howard Baetjer, & William Tulloh

The concerns of a business manager debating

the use of object-oriented technologies may

seem far removed from recent political and

economic convulsions in the Soviet Union, but

we economists find some significant parallels

Don Lavoie is Associate Pro-
fesser of Economics at George
Mason Uniwversiry. He is a
leading critic of centrally
planned economies and codi-
vector {with Mark S, Miller)
of the Agorics Project, a re-
search effort sponsored by the
Center for the Study of Mar-
ket Processes amd aimed at in-
vestigating issues that overlap
berween computter sclence and
economics. Howard Baejer
and William Tudloh are grad-
wate students in the Econamics
Deparement at George Mason
University and members of the
Agorics Project.

The colossal failure of Sovier-type economies may be
atuributable o their vielation of the principles of ob-
ject-orientedness.

The classic critiques by such economists as Ludwig
von Mises’ and Friedrich A Hayek? of centralized eco-
nomic planning emphasize the role of the division of la-
bor, property rights, and markets in enabling economies
to cope with complexity, Such insticutions can be seen
as facilicating the use of knowledge in society in much
the same way that chjecr-orientedness facilitares the use
of knowledge in software. The benefits of refarm in for-
mer command economies and the benefits of adopting
an object-nriented approach to software development
can he seen as stemming from a common root. Pro-
gramming praciice, like economies, have evalved tech-
nigues 1o help coordinate complex systems. We are sruck
by the similarities between these programming tech-
niques and evolved economic institutions. By examin-
ing these similarities, as well as remaining differences,
we can perhaps gain a better perspective on how ohject-
oriented technologies help software development reams
cope with the growing complexiey of their task, includ-
ing the need o respond quickly to constantly changing
demands placed upon these systems.

MONOLUITHIC PROGGRAMS AND ECONOMIC
SELF-SUFFICIENCY

L the carly days of computers, when power and mem-

ary were scarce, only very simple programs could be
written. These were simple enough, in fact, for a single
programmer to conceive, plan, and construct in a sim-
ple, monolithic fashion. Every detail of function and
datz was immediately under the command of the pro-
gramumer. This state of affairs may be likened to pro-
duction by Robinsoen Crusoe, whose activities must be
kepr simple enongh so that they might all be managed
and carried cut by a single persen. Robinson Crusoe,
for instance, must make his own bow, harden the cips
of his own arrows, and do all his own hunting, skin-
ning, and cooking. Crusoe’s standard of lving is severely
limited by the scope of the production tasks he can un-
dertake. Similarly, this menelithic approach w pro-
gramming, in which the whole process is controlled by
a single mind, quickly reaches its Hmits in the scope and
complexity of the programs thar can be created.

FUNCTIONAL DECOMPOSITION AND

THE DIVISION OF LABOR

With the continuing decrease in the cost of memory
and processing time, programmers’ ambitions and users’
demands quickly outstrip the ability ro construct pro-
grams in such a simple, monolithic fashion. Program-
mers needed to undertake more complex zasks with a
variety of functions and interrelationships. But they
found chemselves unable to manage these systems in the
old, monelithic fashion. The systems they wied to de-
vise were incomprehensible with this approach, simply
exceeding the mind’s capacity to make sense of so
much derail all ar once. In response, programmers be-
gan to divide the tasks inte more manageable parts,
inte subroutines.

This innavation can be seen as the recognition by
programmers of the principle of the division of labar.
The division of tasks within a program allows the pro-
grammer to keep effectively in mind greater levels of
complexity. But, along with this decomposition of the
problem into rasks, comes the need for coordination
ameng the various tasks,

Horune on Osect-OrienteD TECHNGLOGY

Book Watch

The “Book Watch” column does not conlain book reviews.
These listings are abstacted from press releases provided by
the publishers, and no endorsernent is implied. Please send
announcements 1o the Editor: Marie Lenzi, 225 Recior Place,
Suite 12N, New York, NY 10280, fax {(212) 786-4032.

The C++ Programming Language,
Second Edition
Biarne Stroustrup; Addison-Wesley, Reading, MA 53450

This new edition has been completely rewritten and greatly
expanded to help serious programmers use Ce++ for
nontrivial projects. Coverage of all C++ features, including
exception handling, templates (parameterized types), and
multiple inheritance, is provided.

C++ Primer, Second Edition
Starifey 8. Lippman; Addison-Wesley, Reading, MA  $32.25

This new edition covers Ci+ as reflected in its latest release,
Release 3.0, and the ANS| base document, The Annoiated
C++ Reference Manual, As a leading member of the tcam
working on the implementation of Release 3.0, Lippman
provides inveluable insights info the new language features,

Advanced C++ Programming Sivles
and ldioms
Jarmes O, Coplien; Addison-Wesley, Reading, MA  $33.50

Assuming a background in C++ basics, this book helps
programmers {o develop their programming expertise by
giving a feel for the styles and idioms of the language. The
approach is organized around the abstractions that C++
suppons: abstract data types, combining types in inhearilance
structures, ohject-oriented programming, and multiple
inherifance.

. FYY, consinued from page 18

Languages &
Tools

. Different languages provide a variety of tools positionad

along a spectrum for aiding software development. At one
end of the spectrum are fanguages like C++, in which the
only tools are external development environments. In the
middie are languages fike Smalltalk that provide residentiai
development environments having access to every part of
the language and its implementation. At the other end of the
speclrum are languages like CLOS that provide linguistic
mechanisms 1o support development ..

LISP, Johin K. Foderara, Communications of the ACM, 991

V]endors must demonstrate that object-orlentation is a
better solution than a relational database hybrid that
contains object-oriented extensions or allows users 1o define
data types cafled BLOBS — binary large objects. The later
effarts fall shart of true object orientation, said IDC analyst
Steve McClure., “BLOBs are basically buckets of hits — the
database stilt has no idea of what's in the buckel and still
has to locate them by 2 unique reference — that’s not object
orentation,” he said ...

Object-oriented niche, Barbara Darrow,
Compuler Reselier Mews, 9/2/37

. Wisual Basic comes agonizingly close to being a real
object-oriented language, but misses the mark by omitting
vital object-oriented programming capabilities. You can
bind methods 1o the existing user-interface objects, but
there’s no way o create new classes. If you want ten red

buttons that beep when they're pushed, vou'it have to color

each one individually and group them to share the beeping

code — much clumsier than creating 2 “red beeping button”

class. Instead, 1'd recommend Borland’s Turbo Pascal for
Windows if you want real OOP functionality ...

Dievelopers toolbax: BASIC visualization, Beet Glass,

PC World, 991

.. The object oriented model will aptimmally team the human

brain and an artificial intelligence engine as a human

interface because it uses objects for abstraction and has the
advantage of visualizaticn ...

Artificial intelligence can reduce product cost by optimizing

design decisions, john lzuchukwu,

Industrial Fngineering, &/91

. From their demonstrations, | have no doubt that the
proprietary Windows development offerings such as
Realizer, GFA Basic, VZ Programmer, and, to a lesser
degree, Actor and the two Smalltalks, can do great things in
the hands of their developers and those who nvest heavily
in learning and understanding the programs’ various
strengths and weaknesses. However, | didn’t find myself as
instantly hooked by anv of them as | was by Visual Basic
and GQuickC for Windows ..

Windows developers fumh’y have the right fpols for the fob,

Steve Gibson, InfoWoreld, 9/15/97
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OO0OP at Work

Biosphere 2 ... is an experiment in closed system ecology. it
is a steel and glass structure about the size of three foothall
fields and has a volure of more than three million cubfc
feet. The purpose of the project is to demonstrate the
viability of materially closed ecosystems — a sort of
hioregenerative life support system—where water, air, and
food are recycled. Later this year eight peaple.. will be
sealed inside Biosphera 2 for two years with only power and
information being exchanged with the outside. A major part
of this project is an expert system-hasad environmental
control and monitoring system called the “MNerve System” .
To fulill this requirement, a Nerve System consisting of a
broad-bard network, several HP90GO work stations, and a
control and monitoring hierarchy of expert systems was
developed using (G2, a Lisp-based, real-time, object-oriented
expert system development environment from Gensym

Corporation. After several available traditional control
systems were reviewed, G2 was chosen for the project
because of jis ease of use and its high degree of integration
between rules, ofiject, and graphical displays. Also, G2 rules
are interruptible, thus allowing the developer to control data
acguisition and respanse times. Controlling the heating,
vertilation and air-conditioning ... systerns of Biosphere 2 is
a typical real-time controf problem. In the past, Lisp would
naot have been considered a candidate to solve this problem
due to response time limitations imposed by garhage
collection. G2, however is carelully designed to eliminate
the garbage collection of Lisp, thus reducing the chance of &

delaved reaction at a critical moment |,
Biosphere 2 nerve system, Rocky L. Stewart,
Communications of the ACM, 9/971

Industry
News

... The [IntelliCorp] acquisition makes sense because it gives
KnowledgeWare a chance to integrate its software analysis,
design, reverse-engineering and code-generation tools with
the chject-orientad programming (QOP) capabilities of
IntelliCorp’s expert system lools, said MNatasha Krol, an
application development strategies analyst with Meta
Croup..."t was only a matter of time before CASE ool
developers combined thelr technology with object-oriented
programming technology,” Krol said, But it witl be “extremely
difficult to integrate” KnowledgeWare's current product line,
which is based on traditional procedural programming

methods, with InteliCorp’s OOP technology, she said,
KnowledgeWare, IntelliCorp become [atest CASE couple,
John Pallatto, PC Week, 9/2/91

Microsoft Corp. and Hewletl-Packard Co. will cast aside
their differences and announce this week an agreement to
cooperate on future versions of their respective object-hased
technologies. Though not a formal contract, the arangement

calls for the former rivals o work together an Object Linking
and Embedding (OLE) 2.0 — the second iteration of
Microsoft's standard for integrating and sharing data
between Windows applications that is due next year,
accarding to officials at both companies. The pact specifies
that the pair exchange technical specifications for OLE and
HP's MewWave envirenment; it does not reguire them to
share code, the officials said. By collaborating on object
standards, HP and Microsoft will assure programmers of a
singie development path for OLE and NewWave, which
have historically been positioned against each other. The
understanding also promises that users of both environments
will have a fertile application base — a factor particularly
important for NewWave, which has been hamperad by the

lack of compatible software ...
HP. Microsoft to share ohject technology, Beth Freedman,
PC Week, 9/23/91

Standards

... [1}t's easy to understand why the ORB submitters were so
quick to cooperate by merging their individual proposals
into a single entry. The ORB is complex enough withoul the
potenitial problems of incompatible messages or interfaces.
By agreeing t¢ a standard interface, the vendors tore down
one of the major roadblocks to object-oriented systems that
cross brand-names lines. ronically, agreeing to a standard
irterface didn’t cost the ORB vendors their existing products
or advartage of maintaining their own ways of doing things.
This is a major difference from the way anather industry
graup, the Open Software Foundation {(GSF), conducls its
“reguests for technology.” O3F examines the submitted
products, then chooses a winner or merges several entries
into a final sefection. That's good news for the companies
who win the competition — their products become instant
market leaders. Flowever, the products that den’t will

instantly become ohsolete. Those companies must scramble
to repiace the competition-losing products with someone
else’s technology or risk being left behind. That's why QSFs
competitions have generated plenty of grumbling - and even
a lawsuit by one of the losers. With OMG's “just enough”
approach, there's no winning product, only an interface
specification, As a result, the final merged proposal supparts
each vendor's existing products - as well as is competitors’
products. Thus, even with a standard ORB interface that aff
object vendors agree on, there's plenty of room for the fierce
compelition you normally expect among DEC, HP, Sun, and
NCR. The message interface may be standard, but what's
inside the black boxes is not.
Venidors willing 1o cooperate on object standards,
Frank Hayes, UNIX Waerld, 9/91

contired on page 19
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The move toward structured programming can be
seen as a response to this need for greater coordination
among the various parts of the program. With the func-
tional decomposirion, programmers sought o establish
an orderly, hierarchical division of labor. An economic
counterpart to structuted prograinining is the bureau-
cratic organizing of tasks within a factory or the attempt
to centrally plan an economy. While these hierarchical
techniques help both programmers to manage the com-
plexity of their programs and entrepreneurs to manage
the complexity of their production processes, the abil-
ity of these techniques to adaprt to changing require-
ments s limited. Structured programming rechniques
are limited primarily by their use of shured data. They
maodularize responsibility for action, but they retain data
as @ common resource. This indirect coupling of sub-
routines through shared dara leads ro software coordi-
nation failures, as data that is modified by one subrou-
rine unexpectedly interferes with the performance of
another. Here again, growing program complexity
strained the ability of programmers to maintain order in
their programs.

This kind of problem, arising from resources held and
controlled in common, is familiar in economics. We en-
counter it in workshops and firms when two different
workmen want to use the same tool at the same time or
when the copier is tied up on an imporrant job when
something else fust can't wait. We encounter it in cor-
porations when one division needs the corporate records
stored, say, by geographical region, while another divi-
sion insists that they be stored by product description,

White such problems create headaches for foremen
and managers, they show the fatal flaw in trying ro cen-
trally direct the wide-scale production needs of 2 mod-
ern economy. Technological innovations and constantly
changing consumer demands limit drasrically the scope
of central control. Alrernative methods of organization
must be found to cope with the rapid changes that are
part of complex economies,

OOPS: ENCAPSULATION AMD PROPERTY RIGHTS
Problems of discoordination through shared data re-
quired another step in the evolution of programming
practice. Object-oriented programming rooted out che
problem ar its source through the encapsulation of ac-
tion and data. With object-oriented programming, data
is not accessible at once to all parts of a complex pro-
gram, but racher it is encapsulated with the routines,
functions, or metheds thar will use it. The data is se-
cure: objects may depend on the integrity of their own
dara. This helps to eliminate this impertant source of
discoordinadon in much the same way that economies
cope with similar problems stemming from common
resources.

As Mark S. Miller and K. Eric Drexler® have noted,
the development of ohject-criented programming sys-.
tems can be seen as an independent rediscovery by pro-
grammers of the virtues of property rights: encapsula-
tion is property rights over data. They write,.
“encapsulation in software serves the same crucial fune-
tiots as propetty tights in human affairs: It establishes
protected spheres in which entiries can plan the use of
their resources free of interference from unpredicrable
external influences.” S

But encapsulation gives OOPS more than simple pro-
tection from interference with data, just as property
rights give economic systems moere than securizy of pos-
session. In addition, the information hiding aspects of
encapsutation in OOPS help facilitate adaptability to
changes by separating implementarion from interface.
This sirapitfies the interactions herween modules, avoid-
ing hidden dependencies. Accerdingly, it enables greater
system complexity because it allows modules to be
modified and extended independently of other modules.
The result is an essential adaptability that is prerequi-
site to orderliness in any complex system that must fime-
tion in a changing world. :

In more rraditional programming systems, a client
routine might tell a dara storage module not only to store
or retrieve a particular plece of data, but also where and
how to store or retrieve it. The client routine “knows
oo much;” it meddles in whar should be “the storage
madule’s business.” Because of this integration of inter-
face and implementation, any changes propagate
throughout the system, and coordination is Jost.

There is a direct analogy here to the failure of at-
ternpts to centrally plan economies. Under central plan-
ning, the planners atrempr to determine both interface
and implementation, that is, they direct not only what
the different plants must do for one another, but how
they should do it. For example, in rthe planning of truck
production, the planners predetermine not only that a
truck plant shail make srucks, bur also where they shall
get their inputs of steel, tires, and glass. In tum, of course,
they must also determine where the makers of steel, rires,
and glass will ger their supplies of ore, rubber, and sil-
ica. But this means that when more trucks are needed
than expecred, all the supplier industries are affected,
and the whole plan is thrown into a cocked hat. The
system is simply roo complex for this kind of cenrral
management. Order in an econoty can be restored only
by decenrralizing decision making. Let rruck producess
decide whete and how they get tires and glass. Leave the
information hidden from those who otder the trucks.

CLIENTS AND CONTRACTS OR
COMMISSARS AND COMMAND

"The move w object-oriented programming, which mod-
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== Economics

ularizes responsibilicy for data along with responsibil-
ity for action, leads to a radical shift in how we think
about programs. Programs are no longer seen as a se-
quence of actions to be performed, bur as a collection
of interacting components. The program, seen as a sys-
rem, is ot ordered around some central function. In-
stead, its order arises almost spontancously out of the
interaction of the objects that compose it Similarly,
whereas in a planned economy individuals’ plans are
seen as cogs in the great wheel of the state plan, in an
open market economy the order arises out of the mu-
tual adjustment to one another of independent agents.

Message passing berween objects reflects this change.
Interaction hetween modules is based not on follow-
ing direcr orders from the top, bur on responding to
messages, with the receiving object being held re-
sponsible for determining what action s taken. But as
the name message passing indicates, with the move
more autonomous modules, a preater emphasis must he
placed on the communication and interactions be-
tween the modules.

Berrrand Meyer? highlights this need, as well as the
apiness of our economic analogy, by what he calls “pro-
gramining by contract,” through which these maore au-
tonomous objects are coordinated by explicicly assign-
ing them responsibility through contractually specified
interfaces. Along with ownership comes responsibility
for your own actions and the need ro meet contractual
abligations, Rebecca Wirfs-Brock and Brian Wilkerson®
sce this responsibility-driven approach as the key w gain-
ing many of rhe benefirs thar can accompany the adop-
tion of object-ariented technigues. By viewing the in-
teraction  between components according 1o a
client-server model, we can focus on the importance of
encapsulation in helping us manage complexity.

Probably most significant about the growth of ob-
ject-oriented programming is its promise of greater
productivity through reuse and the adaptability of the
software it makes possible. OOPS has mean: cremen-
dous increases in the evolvability of programs at a time
when programmers were realizing that their programs
were not finished when rhey were shipped, but needed
to be maintained, adapted, and enhanced for a long
time after initial “completion.” This evalvability is a
direct consequence of the decentralized, modular na-
ture of QOPS.

Again, there is a strong parallel to experience with
economies. Many five-year plans looked good on pa-
per and might have worked had the world lived up to
and statically maintained the assumptions they where
built on. But the world was constantly changing, and
the logic of central direction made adjustment virtu-
ally impossible.

MARKET-ORIENTED PROGRAMMING?
While object-oriented programming practice can be
seen 4s incorporating two Iportant economic insting-
ticns, property and contracts, it still dees not inchude
the most important cconomic institution: exchange.
The next step in capturing the benefits of greater reusabil-
ity and evolvability may well depend on the develop-
ment of marlers in software components. This is what
Brad Cox has called the sofrware industrial revoludon.
The notorious problems of rational planning en-
countered in lazge-scale programming projects that were
perhaps best documented in Frederick Brook’s The Myth-
ical Man Month can be addressed 1o some extent by
evolving a software compenents industry that divides
the programmer's rask across not ondy different modules
in the program, but also across different producers in the
economy. It is here that we must lock to find the an-
swers to the challenges posed by the nexr level of com-
plexity in programming. ==
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Excerpts from leading industry
publications en aspects of object
technology

Antihype

... Ah yes, ohject-oriented programming. QGOP is to
computer magazines what dieting or Lady 01 is to women's
magazines. The problem with the OOP articles 've seen is
that they all seem 1o be long on explaining how tigers are
like cats and short an telling you how the heck you can use
OOP in your real life. Like many, | understand OOP, but as
Walentine Smith would say, *t really don't grok it”...

A would appear that any C programmer who thinks
that he might find himself looking for a job in the near future
had better have at least an interview-fevel knowledge of
Tt oso there is more than pure intellectual curiosity as
motivation at work here, .

. views: Thm's summer reading fist, Tim Chase,
HP Chronicle, 3/91

Approaches

... People who advocate object-oriented approaches forget
that most managers are dealing with critical pragmatic
problems. Often they are looking at hundreds of thousands of
lines of poorly documented code writien in FORTRAN, C,
COBOL or some other programming language that is definitely
not ohject oriented, Investment in “new” technology tends to
take & back seat to the more basic tasks of understanding
existing code and adapting it 1o changing requirements, The
cost of changing to an object-oriented paradigm are guite
correctly perceived as being very high — not necessarily in
hardware or software, but rather in staff training, conversion of
applications, and the impact on the organization ...

... There are some caveats o be associaled with this
reengineeting. First, some of the pragmatic solutions wili not
be agsthetically pleasing to those who are well grounded in
object principles. Canveriing a C program to C++ is Hkely to
produce programs that are a hybrid between the two

languages, meeting the requirements of the C++ compiler
though not the spirit of the language. There is some
historical evidence Tor this observation, based on the
introduction of Ada. Some aercspace companies chose nol
to invest i Ada training, but simply gave copies of the Ada
reference manual and an Ada textbook to their staff of
FORTRAN programmers. While the resulting programs were
legal Ada in that they were compliant with the language
specification, they are best described as "ADATRAN"...
... {Blecause they are so widely known and used #'s easy
Lo find developers “addicted” o structured analysis and/or
entity-relationship modeling and many others who can shake
those strongly ingrained habits with only great difiiculty. One
can imagine a twelve-stap program for “DemMarcobolics,”
dealing with the painful transition to an object perspective. .
Object insider, Anthony 1. Wasserman,
Object Magazine, 9-10/91

Applications

... "One aspect of getting data on and off PenPoint is that,
with our object-oriented operating system, there are easy
ways to import and export data,” says [im} Floyd, This
requires the user to merely draw the letters "E” (for expor) or
“1 tfor import) ... “When | use the PenTOPS client on
PenPoint to access data, | can select a document in
PenPoint, draw an ‘E’ gesture to invoke ‘export,” and the

document is then selected with a marguee [a string of
maoving dots]. Once Pve done that, T can just press on the
document titte with the pen and drag the document off to an
extemal PC or wheraver — a Macintosh or hard disk drive.
PenPoint displays a list of all transtation formats that
application can wrile the resulling file out in” ...

From hands to LANS, Jim Carr, LAN Magaxine, 3/91

Operating
Environments

... The IBM/Apple announcement af a new deskiop
operating system based on object-aoriented, RISC-based
software could cantain both good and bad news for imaging
vendors and end users alike. If an object-oriented, RISC-
based operating system desktop standard is achieved it
ought to be a boon. However, il Microsolt uncorks its own
object-oriented O%/2 (an object-oriented Windows is on the
way), and the ACE consartium devises another operating
system, these could plunge the computing world into

confusion. There would be DOS, 085/2, UNIX, ACE
{assuming the consortium accomplishes anything), and
1BM/Apple AlX-based systems to choose from. The probiem
would then become a dilemma of choices, Confusion for
everything connected with i, including imaging systems
hased on different platforms | .
The empire (1BM) strikes back (af Microsoft and the ACE
consortivm), Imaging Technology Report, 8§91

Databases

... To support its focus on strong data-access and data-
modeling capabilities, Borland has created new cursor
technology. It allows users to draw a database schema on
screen while automatically programing the links between
the database files. Without anv programuming, users will be
able to create complex cne-to-many relationships

graphically and to consistently maintain links between

database files and tables. The technoelegy wifl be

incorporated into the object-orented Paradox for Windows,
due in about seven months ...

Borfand outlines plans for client/server thrust,

Karen D. Maoser, PC Week, 9/23/91
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((ea at: 5) = #output
iflvue: ["StaticText new']
ifFaise: ["EditBox new '),
{(nincludes: $: )
ifFalse: [
yoursalf; '
itTrue: )]}

nameForinstvar: "', n, "';
font: £,
({ea at: 8} = Foutput
iffruer [
justification: #autosizedWrapping;']
ifFalse: "), )
size: ', (self displaySize: (2a at: 3) as: {ea at: 5))
printSiring].

aStream nexiPutall: )
position: ', (selflocation: ({ea ati 1) at: 1) @ ({ea ab: 1}
at: 23} printString]].

aStream nextPutdll: ;
size: ',
{self screenSize} printString; nextPutAll: 1.
(0 @ 0} = location
ifFalse: |
aStream nextPutAll: '

windowLocation
"Position the poplp.”
~ ((self location: (locatien z ~ 1) @ (locationy ~ 1))
printString), 1],

aStream nextPutall: "1 ot !

worth the time and expense of reimplementing the pro-
totype closer to the meral in some language like C++,
PLIL, or COBOL. Goad enough is often good enough.
Using a package like Widgers/V has some additional
benefits. The Widgars application windows generated
are portable herween IBM and Macintosh environmenss,
Portability will soon be available to OS2 Presentation
Manager and Windows 3.0 envitonments. ==
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of the original C++ standards, However, its power is rec-
ognized and it has been included in version 2 of the C++
standards. Borland has included it in their new T+
compiler. Now, ar last, | can find the things [ want o
TS,

As far as understanding the program goes, the con-
cept of methods really means wriring short, indepen-
dent modules. The breviry should allow me o under-
stand the methods ! want to inherit. And, if it doesa't,
I can still write the ene [ need and inherit all the meth-
ads that don’t require change.

FFinally, and probably most powerful, when in the
course of human events it becomes necessary to modi-
fy a methad (yes, it is still possible o create code wirh
bugs), the code is changed only once, in the original

class, All the inheriting subclasses autematically access,
without recompilarion, the corrected code!

MNow the guestion that remains is what to do about
QOT1, for one, have bought in, and here's why:

* New vocabulary is always a pain to get used to. Bue,
as with scruceured design, it helps me understand
and discuss previously fuzzy ideas in a more precise
fashion.

* A new design approach gives me one more perspec-
tive on the design process. I don’t believe that any
one design method is righr, but, the more methods
I know, the cleaner my design altimacely is, and the
more comfortable | am wich it.

* The new rools make reuse practical and maintenance
easier and safer. ==

Horime on Osiecr-ORiENTED TECHNOLOGY

What’s the object?

1 wrote my first program in

1958. It was terrible by

today’s standards. It was

probably terrible by the
standards then, too.

Since then, there have been many techniques to improve
software development (modular programming, struc-
tured design, ete.). Each of them eventually improved
the state of software development and today they are
considered the norm. Each of them went through the
same tortuous cycle of acceprance before they reached
their current starus, The usual acceptance cycle went
something like:

1. Whar is this new thing, anyway?
2. Why should T use it, it's just a nuisance?

3. Oh, T know all about it, T've always written code that
way. | just never had a name for it.

4. Now that [ really understand it, 1 see that it is new,
different, and better, And I can rationally decide
where and how to use ir.

Well, the larest wave is upon us. It's called “obiect-
oriented” something. As in object-oriented programing
(OOP), or object-oriented databases ({O0ODB), or object-
oriented programming systems (CQOPS)Y. For the rest of
this article, I'm going o call it object-orienred rech-
nolegy (OCT) because it is really useful only with the
support technology that automartes some of its functions.
Where appropriate, I'll point out the difference between
the concept and the implementarion.

The object of OOT is to make it easier {cheaper,
faster} to create and maintain high-quality software.

This isni't any different from the obiect of all the previ-
ous technigues. Although it seems ro conflict with some
of the earlier concepts {like functional cohesion), I think
it is an extension of some existing good practices that
are becoming better defined. {But then I am only in
phase 3 of the acceptance cycle.}

Before 1 discuss the obiect{tive) of QOT, let’s start
with some basic definitions. Despite the strange names
(remember coincidentsl or communicational cohesion?),
the concepts are simple and have been around a while.
First, the object is at the center of all this.

An object (as in object-oriented) is a package of soft-
ware routines and data thar represents a real-world thing.
The routines are typically called methods (somerimes
member functions}, That’s a rough description and hope-
fully nor to object(ional) 1o the purists. In practice, the
“real-worldliness” can be presty abstract. An integer or
a linked list mighs be used as an object.

At first this description doesn't seem ro differ too
much from a traditional program with its associated data
files. But the emphasis is decidedly different. Rather than
associating the data with a program (or vice versa), the
object is considered as o whole. The data and methods
are inextricably hound together, one doesn't exist with-
out the other. An object’s data can only be accessed
through its methods.

A class is an abstraction of a group of like objects.
Class and obiect are frequently used interchangeably and
the meaning is vsually clear from the context. Swictly
spealding, however, an object is an instance of a class. For
example, integer is a class and 1 is an object {it is an
instance of an integer). An integer has certain proper-
ties. For example, you can add two of then together and
the result is always an integer. Since 1 is an integer, it
automaticalty has this property. You can add any inte-
ger to | and the resulr is always an inveger. A class describes
a type of object. An integer is a type of number.

This concept is not new. All compurer languages
have dara types and operations defined on those types
{Integer - ADD; Real - ADD, Boolean - OR; String -
CONCATENATE: ete. ). OOT s classes are an exten-
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== {HOOSIMNG OBJECT TECHMNOLOGY

sion of this concept of types and operations. You can
define a class, savings account for example, and specify
the operations that can be performed on it {OPEN,
DEPOSIT, WITHDRAW, ecc.).

A message is the mechanism thar object use ro com-
municate with each other. Since one object cannot med-
ify another’s darta, this is the process used to get any work
done. For example, a reller objecr cannor direcely mod-
iy a savings account’s balance. The teller must send a

~message to the appropriate savings account to deposit
money. The accounts DEPOSIT methaod will then updare
the balance. Again, the concept of s message isn't new
{though its vocabulary is), it is simply the “calling” mech-
anism used to coordinate separate processes.

Encapsulation is a fancy way of saying that an object’s
data can only be accessed by its own methods. No ather
code is allowed w0 modify or even see the dara. You can
think of the methads as a sort of protective shell, com-
pletely wrapped around (encapsulating) the data, In pre-
QOT days this was called dua hiding. It is pervasive in
darabase management systems (DBMS), such as IMS,
where a program would never mandipulate data directly but
cnly through calls 1o the DBMS. The DBEMS would do
the actual GET or UPDATE and mainrtain all the data
as well as the pointers andfor indices, freeing the pro-
grammer from these redious and error-prone acriviries.

Inkeritance is the mechanism for creating new classes
out of old. The new class is said to “inherit” the meth-
ods and data structures of its parent. The purpose of inher-
irance is the efficient reuse of code. For example, if you
have asavings account class, you can define a certificate
of deposit us & descendant class. Ir will inherir all of irs
parent’s methods (OPEN, DEPOSIT, WITHDRAW,
etc.). Then you can change the DEFOSIT method to
define the maturation date of the certificare and the
WITHDRAW method o impose a fee for an early with-
drawal. All the rest of the (thoroughly debugged) code
is used, as is, from the parent class. 'm sure you've all
done this before. Create a new program by raking a work-
ing one and modifying it slightly 1o satisfy a new need.
It’s not & new concept but it is a powerful one. Now it's
an easy one and safer. Safer because the unchanged code
isn'’t copied, the original code is reused.

Since the savings account {and a checking account)
may be a descendant of a more general class, bank account,
ir is apparent that the classes themselves form a hierar-
chy. This is usually referred ro as a class hierarchy.

Polymorphism is probably the simplest OOT concept
with the fanciest name. It means “many forms” and its
intent is to allow the same operation (method name)
for many forms. For example. assembler language might
have many different ADD instrucrions: ADD INTE-
OER, ADD PACKED, ADD DECIMAL, ADD FLOAT,
ADDREGISTER, ADDY LONG, ADD DOUBLE, erc.

Polymarphism means that the sarme method name, ADD,

should apply w0 all fonms of the object (all the classes in
the hierarchy). And each object, knowing its own inter-
nal structure, will correctly perform the add.

Persistence is the last definition. we need. When an
Okbject-oriented system is running {don’t think of it as
a program, but & whole system), new classes may be
defined, and objects created and modified. When the
system terminates, all those things disappear. It might,
on occaston, be useful to have some of those chiects {like
the savings account} stick around until the next time
the system is run. Objects that continue ro exist even
when the system isn’t running are “persistent.” {You
might recognize this concept as an extension to saving
datain a file 50 it can be found again later.) In the QOT
world, since an object is data and methods, this means
that any update to an object™s data will automatically
execute the ohject’s update merhods which, hopefully,
have all the required validation legic built into them.
Mo careless programmer can forget to validate an object’s
data when updating it! (Pon't worry, the actual imple-
mentation doesn’t really store all of the code with each
object. Disk vendors have been disappointed.}

Well, that's it. Some new vocabulary, some old or
enthanced ideas, and a new way of looking at it all. Now
to see what all the fuss is about.

What does OOT really offer? Basically, two things.
An additional approach to designing systems and a way
of reusing code.

Just as Constanting’s structured design provided a
method to handle transaction-based systems that were
clumsy with Jackson's design method, so does GOT pro-
vide an approach to systems thar are clumsy with cur-
rent techniques. Far example, SNA, with its multitude
of cooperaring processes grouped into LUs and residing
in nodes throughout a network, would lend iself very
nicely to an OOT design. In tact, the whele class of sys-
rems called client/server or cooperating programs would
fit nicely into the QOT view. In addition, the fancy
praphics and user inzerfaces showing up in the PC world
are almost impossible without an OOT frame of mind.

It’s worth comparing the orientation of an OOT
design 1o current designs. The most popular current
methaodology is made up of data flow diagrams and struc-
sure charrs, often in conjuncrion with entityfrelation-
ship diagrams.

The EfR diagrams are static. They depict the rela-
tians berween different entities in the business. The
objective of E/R diagrams is a stable definivion of all the
data in an enterprise. This allows all the application sys-
tems to have a consistent view of their dara, allowing
easier sharing of the data and easier crearion or modifi-
cation of the application systems.

Structure charts are also stazic. They depict the con-
trol relationship herween software modules, defining the
allowable {(and preplanned} passing of control between

Horune on OsrcT-OriENTED TECHNOLOGY

file nextLine}],
tmp = Array with: (Array with: y with: z} with: nam
with: len with: typ with: stt.
st = #text
ifTrue: [
nam = nam storediring.
nam := nam copyFrom: 2 to: nam size ~ 1,
(pt ;= pat match; nam index: 1) notNil
ifTrue: |
size =x @ {y + len ~ 1),
sty o= {nam copyfrom: pt ¥ + 1 fo: nam
size) asSiresr.

tmy &t 2 put: (nam copyFrom: Tto: ptx - 1)

x 1= (str nextWord) aslnteger.
"Ski}) ran
str position: str position + 1.
y = {str nextWord) asInteger.
location = x @ vyl.

fields add: tmp)

ifFalse: |
cnt = fields addi: tmp.
variables add:{tmp at: 2} with: cnt]!

processHeader
"Answer an array with the number of regions and
fields to set the class name."
| lin rgns flds}
tin := file nextLine.
variables := CrossReferencelictionary new.
fields := SortedCollection sortBlock:
[razhk]
((faat: 1) at: 2} " 80+ ((aat: 1) ab 1)} <
(((bat: 1y at: 2) * 80 + {{b at: 1) at: 1}].
class == {{lin copyFrom: 1 to: 32) trimBlanks)
asClassName,
rgns o= {lin copyFrom: 75 to: 76) asinteger.
flds = {lin copyFrom: 77 to: 78} asInteger,
tin := file nextLine.
Mrray with: rans with; fids!

pracessRegion
"We don't caye about those. Just consume the lne"
[ lin |
Hr 1= file nextline.
~aill

resolveRepeats
Find duplicated field names to handle repeats.”
| val et |
variables associationsDo: [rea |
{val == ea value) size > 1
iffre: |
ot =0,
val asSortedCollection do: [zep |
{fields at: ep)
al: 2
put: {
{{fields at: ep) at: 2),
Yat ',
({ent = ot + 1) pontString )y 1Y

screenSize
"Answer 3 point containing the extent of the
screer.”
| answer |
answer :=(8 * (size y)) @ {12 * (size x)) + 50.
“answer]

writeClass: aClassName instVars: aXRefDict on: aStream
"Write & clags def for allass.”
aStream cr; nextPutall:

'Cdfs3270 subclass; #', aClassName; nextPuiall:”
ingtanceVariableNames: ™.
aXRefDict associationsDo: [:ea |
aStream nextPutAll ea key, ' '3,
astream nextPutall: ™
classVariableNames: ™
pooiDictionaries; 1!

11, allassName, ' methods 1!
initialize
"Fill fields with something.”
| trop |
tmp o=t
aXReflict associationsDos [zea |
ea value size = 1

iffre: |
aStream
cr;
nextPutall: ', ez key, ' string: tmp.']
ifFalge; {
1to: ea value size do: [1 |
aStream
1
nextPutall ' ', ea key, "alz !,
(i printString), ) string: tmp.'}1}.
eStream nextPutAfl: ' M1 ex!

writeCreateWindow: fields for: aClassName on: aStream

"Write a createWindow method for aClass. fields is
an OrdferedCollection of {1) field v, x positions,
{2) name (type C o1 P} or text (Lype nil), {3)
length, and {4} type {$C, $P, or nil}."

fxylns|

textTont ;= Font getPort: ‘eightLine’.

editfont := Font getFont: 'sightiine’.

aStream ¢r; nextPutAll: 117, aClassName, ' methods

createWindow
"Define a window for a 3270 type screen.”
[f]

{ := Font named: “eightLine".".
"Handle any repeated fislds.”
variables associationsDo: [rea |
(s = ea value size} > 1
ifTrue: |
astream nextPutall: '
', ea key, ' := Arzay new: ', {s printSiring), "' ]].
“Resume window creation.”
aStream cr; nextPutall: *
“TitledWindow niew
yourself;
title: "*, aClassName, ' *;
closable: true’
{0@0) = location
ifTrue; |
aStrearn nextPutall:
menuBar: {
MenuBarWidgef new
yourself;
items: self menuDefinition

'

fields do: {:ea |
ez notil
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== MISsinG Link

marical representation and specification of dialogues,?
and these techniques are being inteprated into a tool for
the analysts to use, the previous and current rechnique
consisted of descriptions written an PCs in WordPerfect,

The next step invelved taking the written descrip-
tion of the dialogues, parsing them, and generating
Smalltalk code based on the information conzained in
these files.

The prorotyping svstem developed is also capable of
taking COBOL or PL/T record layouts from Exceleretor
or lifted from program code and generating Smallralk
ohjects for direct use in unit record files or SQL structures.

WHAT DOES MiIS WANT?
It is possible to use output from CASE tools to gener-
ate Smalltalk code directly.

Using upper-CASE wols 1o aid in analysis and design
speeds up the specification of end user applications. Using
Smallralk to interprer these specifications and generate
cade thar it can e in an implementation of the appli-
cation can speed up the process of prototyping. Once a
complete prototype is up and running, the organization
can examing its performance metrics, estimate some
capacity plan, and evaluate whether it would even be

Listing 1. The Excelerstor Screen Definition class

Object subclass: #ExcScrDef
instanceVariahleNames:
‘fite class variables felds textHolder textPont
editFont location size '
classVariableNames; "
pooldictionaries; "

'ExeSerlief class methods !

generatellass
"shiff to instance and dolt."
self new generateWidgetWindow! !

1ExcSerDef methods !

displaySize: alen as: aType
“Answer a point that corresponds to the extent of
alength. aType is no lenger used since the
typeFace was decided on."
| answer |
answer =9 * alen @ 12.
"answey!

generateWidgetWindow

"This gets complicated. First get a file {SFRaply)
and scan it to extract three things. {1) Header.
This will become the name of a class that wiltbe a
subclass of class Cdfs3270, It also specifies the
number of regions and fields, (2) Region
description. We don’t care about these. (3) Fields
descriptions that provide the position, size, and
content of a display, input or output, data
element (also include variable names).”

| tmp |

"Get a Hle"

file := SFReply getFileExt: map',

file islii}
iffrue: [*self].

CursorManager execute change.

jogation = O0@0,

size o= 24 (@ 80.

textHolder := WriteStream on: *,

trep = self processHeader,

1to: (tmp at: 1) do: {3
self processRegion].

110: {tmp at: 2y do: [ |
self processiield].

file close.

self resolveRepeats.

self writeClags: class instVars: variables on:
textHolder.

self writelreateWindow: fields for: class om:
textHolder.

"Compile and evaluate the generated text (in change

log format)."

{ReadStream on: textHolder contents) fileln,

CursorManager normal change.

{Smalltalk al: {class asSymbel)) open!

location: aPoint
"Answer a point that corresponds fo aPoint.”
| angwer |
answer = (aPointx - 1* 8) @ (aPointy— 1 * 12).
~angwer!

nrocessField
"Process two to five lines. fHelds is an
OrdferedCollection of {1} field v, x positions, (2)
name {type C or P} or text {type nil} (3) leagth,
and (4) type ($C, 3P or nil)."
| cnt lin pat pqu x v len stt nam typ tmp pt sty |
fin ;= fite nextline,
pat = Pattern new: @',
pou = Pattern new: ",
%= (lin copyFrom: 1to: 2) asinteger,
y := (lin copyFrom: 3 to: 5} asIntager.
ten := (lin copyFrom: 10 to: 11) asInteger,
stt = {lin at: 6).
stt =87
iffrue: [
typ = nil.
st o= ftext].
stt =81
ifme: |
st o= #input].
stt=30
firue:|
st = #output].
st = Htext
iffrue: |
nam = file nextline trimBlanks storeString.
nax == nam copyFron: 2 to: nam size — 1.]
iFalsa: [
file nextline.
naxt o= ((lint ;= file nextiine}
copyFrom: 1 to: 32) trimBlanks
asInsiVarName.
typ = Hn at; 35,
sti = #input
iffme: |
fite nextling,
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maodules. They allow an impersonal assessment of just
how closely related {tightly coupled) modules are.

Drara flow diagrams are nor quite as static as the E/R
diagrams or structure charts, After all, they do show the
“fow” of dasa through z system. However, DFDs aren't
very dynamic. They only show a “steady state” starus of
a system, not the initiation or termination of a system.
And they are usually described as showing the static
“pipes” through which the data flows rather than the
dara itself. And worse, data doesn’t really flow through
most systems. bt sits there unril some program comes
along, picks it up, manipubates it, and sets it back down.

Don't get me wrong. 1 really like these methads. I've
used them for u number of years, and life is really much
easier than it was before them. Whar T want to point
out is the different view provided by OOT. [ see two
major differences in the design philosophy. One is the
approach to the dynamics of a system; the other is the
approach to the packaging,

The first major difference is chat OOT design focus-
es on the dynamies of a system. The ohjects are the hasic
building blocks. (That's why the object definition empha-
sizes equally the data and methods.) But the system
design centers on messages that are the interacrion of
the ohjects. Customers open accounts. Tellers accept pay-
ments. Vendors send bills. Srock is withdraum from inven-
rory, OOT designs bring out the dynamics of a system
as does no other methodology does.

The second major difference is the consideration of
packaging, With the curtenir methodologies, the approach
is to define independent functions — those with high
cohesion and low coupling. The decision of which func-
tions should be packaged togerher is left till the end of
the design activity and is usually driven by performance
{size, speed) constraints. This conflicts with the earli-
est design activity, architecrural design, which idensi-
fies the portions of the system (functions?) thar are sep-
arable {nor packaged rogether?). In effect, we are making
the same decision at the very beginning and very end
of the design acriviry. Yes, the architectural design is at
a “high” level and the packaging design is ar a “low”
level, but the separation between levels is a lirtle blurred
and the decisions are very similar.

In contrast, OOT design focuses on the packaging
from the very beginning. The initial activivy, identify-
ing abjects, is by its very nature defining the packaging
- which funcrions {methods) and data should be inex-
rricably bound together, 7

Having identified the major differences in the design
process, we can now look ar the basic approach o cre-
ating QOT designs:

1. Define a class (or class hicrarchy) o represent things
in the real world that are of interest in the system
being buile, (Various bank accounts, for example.)
haven’t built any real OOT systems yet, but 1 think

that the basic entities of 2 business would be 2 good
place to start looking for a systems objects.

2. Drefine the data needed to support an object of the
class and the methods that will manipulate the data.

3. Define similar classes that will use some of the orig-
inal classes data and/or methods.

4. Diefine the messages that will pass between meth-
ods. These methods may be in the same er other
objects.

After the design is complete, all that’s feft is writing
the code to create the classes, define the data, and run
the methods. A SMOP {Simple Marter Of Programming)
if ever there was one. Of course, if you're not using
Smallralk, C++, or one of the other object-oriented lan-
guages, it is a bit more difficult. But at least your basic
design is done.

As far as the second advantage of OOT systems,
reusing code, that's an idea whose time has finally come.
Programers have been trying to reuse code for years
and have succeeded only in a limited way. The limita-
tiom has been caused by the lack of appropriate tools. 1
can often reuse code [ have written recently {in the last
year or so). But it is difficult ro reuse someone else’s
code for two reasons. First, it frequently waould take
longer ro find the code than to write it myself. Second,
even if | could find the code, if it required any modifi-
catlon it would surely make longer ro figure out the mod-
ifications than to write it myself. OOT addresses both
of these problems. The first is solved by a tool called a
browser. This, to my mind, is whar makes QOT really
practical — without this support technology OOT is
just another cate idea.

A browser {or class browser) is 2 program that allows
you to move through a class hierarchy, finding all the
descendants or ancestors of a class and the data and
methods of each.

Naw, suppase | had to write a program to support
MNOW accounts. I'm not sure if such code already exists,
so I can look in a class hierarchy for a NOW account.
Actuzally, since Pm not sure that such a class already
exists, ['ll look for one of its ancestors. I don’t know if
it’s descended from a savings account {it pays interest}
or a checking accoune {you can write checks on ig}, so
I'Hl just go into the hierarchy to find a generic bank
account. | can then use the browser to go down the hier-
archy and, if a NOW account i alveady defined, ['li find
it. If not, 'l be able o create one by inheriting (reusing}
the appropriate methods from the checking and savings
accounts. Inheriting from more than one class is called
multiple inheritonce. Here is one place where the {excel-
lent} concepts have nutpaced the implemenration. Not
all OOTs support multiple inheritance. It was not part

contnued on page 16 ...
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ISsing link -

The interest MIS shops have in object-oriented
programming has grown almost exponentially

over the past few years,

Now hased in Ortawa, Can-
ada, Charles-A. Rovira has
been invelved with data pro-
cessing since 1975 and with
Smatlialk and other object-
oriented technologies since
1987, His CompuServe HD is:
71230,1217. He'll admit 1o
some unusual literary influ-
ences, such as Douglas Adams,
Terry Pratchett, and [, H.

Lawrence.

However, these same organizations have been srruggling
ro find ways to use object-oriented technigues and
programaming without having to throw away all of the
tools that they have acquired in their conrinuous effarts
at modemization,

This article describes part of a tool, implemented in
Smallratk, that allows Smallealk to use screen layouss
created by analysts using a package they knew and were
comfortable with, namely Excelereror. This rool gener-
ates Smallralk/Widgers application windows withaur
requiring anv coding by the analysts or programmers,
namely the auther and his colleagues, whose agendas
and schedules were not under control,

We'll examine some means used to translate screens
from Bxceleretor to a Smallsalk/Widgers combination that
woidd meer our requirements. Later, the work was expand-
ed to include the interactive definition of dialogues.

WHAT DOES WINDOWS WANT?
Most arulysts who only have MIS experience find them-
selves faced with an exasperating problem. Forrunately,
IBM provides an answer for analysts in two books: Syseems
Application Architeciure ~ Common User Access: Basic
interface Desion Guide' and Systems Application Architecture
— Common User Access: Advanced Interface Design Guide
These two volumes cover the entire range of what
IBM wants to see in applications implemented for their
machines as well as for other machines. While this mighe
seem a bit excessive as a corporate goal, these books are
well written and cover most of the information likely to
be needed for a very broad range of applicarions. They
are quire likely to succeed in spreading Systems

by Charles-A. Rovira

Application Archirecture — Common Access User (SAA-
CUA)Y compliance across the face of the computing
world in an astonishingly shert period of rime.

Smalltali’s windowing environment

Originating in the early 19705 and coming into full
bloom in 1980, Srallvalk was the first language and envi-
ronment that had windows, icons, mice, panes to con-
rain rext, lats of text irems, and bitmapped graphics.
Unfortunately, it stopped there, and the developer was
lefr to refine the environment into whatever an appli-
cation might require.

While, or perhaps because, the process was not over-
ly ditfrcult, it resulted in a plethora of incomparible inzer-
faces. Not to cast aspersions on the X Window System,
Openlook, or Motif, the coming of the Macintosh, [BM's
subsequent development of Presentation Manager, and
Microscit’s Windows efforts have enforced some de facto
standards and consistency actoss environments.

Widgels' windowing envirenment

Smallralk’s windowing environment operates at a trans-
acrion level, while most applications need to work with
fields, discrete objects within a transaction that present
or acquire information relevant o the instantiation of
the transaction. What is needed is a tool that allows the
creation and manipulation of fields within a pane.

Widgets provides just such a wol. With Widgets, a
window can be bedecked with any number of a wide
variety of ficlds, These fields can display images, text,
mumbers, pull-down menus of values for an irem, lists of
text irerns in which the user canselect one or more items,
and palettes of graphic images. Windows can also have
menu bars, hierarchically organized menu items with
accelerator keys defined for keyhoard selection of items
and cheir related acrions.

The only possible shortcoming of Widgets concerns
the behavior of using certain keys, namely FI0 and the
cursor movement keys, for activating the menu bar, mov-
ing across menus, puiling them down as they are select-
ed, and selecring items in the visible menu. To be fully
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CUA compliant, the package requires some additional
cade, but this code would require only g rearrangement
of the services that Widgers provides rather that the cre-
ation of entirely new code.

Application windowing requirements
Most mainframe applications don’t require the sophus-
tication that Widgets can bring to the user interface.
That may be because most MIS analysts have yet o
reund the learning curve that would lead them o demand
more out of their user interface than is available with
their 327x terminals. Their CASE rools also show the
same mind-set.

For the present, a straight rranslation of 327x screen
layouts to Widper windows is sufficient to satisty the
needs of the analysts,

WHAT DO ANALYSTS WANT?

The actual process of transforming a screen description
inte some executable Smalltalk code is admittedly not
very complicated. It does, however, require in-depth
knowiedgi: of W idgetﬁ, Smmallealk, and various vagaties of
fonts. Needing to kinow about fonts always comes as a sur-
prise to MIS analysts who have never had to deal with
them in the fixed-formar, single-fonr world of mainframes.

Like everything else, Smallzalk code is executed in
a certain context. It resides in 2 Smallralk image thar is
basically concerned with providing prototyping services
o analysts,

To make the process as simple as possible, an appli-
sation window is on-screen, and the conversion process
is initiated by pressing on a button on the window. Afrer
selecting a file that contains the desired Excelereror lay-
out and a few seconds of staring at a cursor shaped like
a warch, the poxt visual clue to the analyst is the appear-
ance of the window on the screen.

When the prototyping application terminates, the
analyst is prompted about whether he wants o save the
changes: the application either saves itself or doesn's,
depending on the reply.

ExcSceDef
While the code coneained in Listing 1 is the actual cade
that accomplishes the Excelereror-to-Smallmall/Widgets
rranslation, there is a good deal of auxiliary code rhat
s required to accomplish the tanslation. Cross-
ReferenceDictionary was a class developed to do whar its
name says, provide a cross-reference of keys and their use.
SFReply, along with some Widget application windows,
s developed to provide a mechanism that enhanced
L¥0S and to provide compatibility between [X0S and che
more sophisticated Macintosh operating syster.
The process is begun by sending the class ExcSerlef
the message genernteClass. This creates an instance of

itsef and tells it to generate WidgetWindow. This method
then asks SFReply to getFile from the user looking only
ar files wirh exrension MAP. This window works like
the Macintosh StandardFileDialog window, but watch
out for the look-and-feel lawsuits. The user can cancel
or select a file. Canceling exits immediately. The select-
ed file will be scanned ro retricve a header that specifies
the nume of the screen, and the name that the result-
ing Smaliralk class will be given. This process is described
in the method processHeader. Should any regions have
been defined for vhe screen, these are ignored by
processBegion, The field definitions are gathered in
processField, and the file is closed.

The next step, resolveRepeats, was required becavse
we were defining repeating groups for their screens in
Exceleretor by copying groups of lines and their
definitions and pasting them wherever we wanted them
on the screen. This yielded layouts with the same vari-
able name oceurring in however many lines had been
copied and pasted. 1t was therefore niecessary o keep a
CrossReferenceDicricnary that associated a variable
name with the line or lines on which it had been used.

Onee possible repeats had been handled, it was only
necessary to write a class definition in a rexr holder —
accomplished by writeClass:instVarsion: = followed by
window creation methods in a format thar Widgers could

LS

aceomplished by writeCreate Window-forion:, After
that, the contents of the text holder were compiled by
fileln, and the window was brought up on the screen.

It might be worth returning to processField for a
moment. The fields were collecred as they oceurred in
the file but they were kept in a SortedCollection, which

maintained their ord

er on the screen.

The author will admit that he was in a hurry in devel-
oping the class. For the sake of expediency, he neglect-
ed to create an interim ohject, which he might have
called ExcSerlelFld, wo deseribe each field and settled
for keeping each field in an array of four or five objects.
This led to a definition of the sortBlock for keeping the
fields in order of their position in the layour ro look like:

fields := SortedCollection sortBlock:

[ra:h |
{{{aat: 1) at: 2) * 80+ {{aar: 1) alr 1}) <
{{{hat: 1yat: 2) * 80+ ((bat 1) at: 11

Extending the mechanisms
This article examines only a part of the code developed
o translate Exceleretor into Smalltalk. Screen layouts
are an imporiant component, and translating them o
Widgets was a good first step. However, this describes
only the surface behavior of the application. Windows
present information within a context. They occur in
some form of dialogue.

While the author has written articles on diagram-
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Accepting object technology

It was early 1989 when I furst began to
seriously develop my interest in

Lydia Bennett

object technology.

At Digital, I had moved from managing products in office
systems to working in the object space. My first product
was DEC Trellis, an object-oriented application devel-
opment system. | was also chartered to develop marker
and product plans for an object-oriented database system.

[ had the privilege of being assigned a team of devel-
opers who had many years of experience in object tech-
nology. They knew the lingo, could explain abjects to a
great technical degree, and had worked on the DEC Trel-
lis prototype in one of our research groups. While [ found
each team member to be informartive [ also found them
to be so close to the technology thar they explained it
at a level too esoteric for me. [ really didn’t understand
the tie between object funcrionality and the benefits our
customers were hoping for. The object definitions to date
were mysterious and ethereal.

LEARNING ABOUT OBJECT TECHNOLOGY

This presented me with a challenge: trying to define what
an object was so that basically anyone could understand
it. | realized that if [ couldn’t grasp the concepts quickly
with all my vears in the computer industry, how could a
high-level business manager, one who might be respon-
sible for funding projects, understand it. [ had already
seen that some influential individuals were not sure they
comprehended what was said about the technaology and,
therefore, were unclear as to the amount of investment
that should be allocated.

Learning about objects required more effort than |
previously assumed. It takes much reading and ques-
tioning of the experts. To understand it as fully as pos-
sible means to engross yourself in meaningful materials
on a regular basis. It means talking to those in the know
and being able to validate your understanding with, prefer-
ably, an implementor of the technology. [ was very lucky
at Digital to have quite a complete library as well as im-
plementors to query. My goal was to be able to provide
that same class of educational support to any internal
employee and to our customer base. [t seemed everyone
was asking, “What is an object and why should | care?”

continued on page 3 ...
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y company, Syrink, went into business in 1987 to build a CASF prod-
uct. Based on our initial study, we knew that 1o get aur CASE product
. % on the market guickly and 1o be responsive to the market once we got
there, we had o implement it in object technology. In “88 there weren’t a ot
of objects on the market. We looked around at the available tools and the state
of the art and quickly discovered that our business plan needed significant re-
visions. [t was apparent to us thal object technology was definitely the wave
of the future. For complex software to be built quickly, to be flexible, and,
therefore, 10 be cost effective in the next decade, we felt that this emerging
obiecttechnology had to be the correct direction. We based this on our twenty
plus years each in the industry and on the growth, directions, and outcomes
we had lived through. The CASE product quickly went on the back burner,
and we zailed head-long inta object technology. That was our first response
to cbjects, and over the vears | have encountered many, many others who
have had the same initial response.

Some people look at objecttechnology and instinchively know that this has got
i be the way to go. Many others, however, are not so reckless. They require
much more study and convincing that a major new technology Is right ior their
enviranment. The cost, of course, is the most significant factor; however, there
is adso the issue of being “wrong.” What if my perception is incorrect and there-
fore my decision (o adopl this new technelogy is an unsound, expensive deci-
sion? What happens to my company? Whal happens 1o my job? These are gen-
erally not easy decisions to make and cannot be made quickly or in a vacuum.
The decision to adept objects is one thal should be based on education, fi-
nancial madeting, lechnology mials, and a long hard study of the corporate re-
quirements, resources, and sirategy. A feam with a solid cross-section of skills
should be assernbled to examine these issues. Imglermenting object-oriented
programming languages can be thought of 25 one of the easy parts, One of the
tough parts is convineing first yourself and then your arganization that object
technology is the way 1o go. Even the most technologically sophisticated or-
ganizations have to be sold on the new techrology, In “Accepting object tech-
nology,” Lydia Bennett, Strategic Markeling Manager for Fmerging Technolo-
gies, talks about the “selling” of objects within Digital Equipment Corporation.

Adine comgliment to Lydia’s piece is the piece from |, Mike Connell, Michae!
Connell has been working with object technology for quite a while, first with
Servio Logic and then with Instantiations. In his time, he has seen many or-
ganizations’ approaches lo implementing object technology. In *Adopting oh-
jects: a path and pitfalls,” Mike offers us a sane approach for first exploring
and then implementing object technology in large organizations. This ap-
proach and the accompanying pitfalls are based on his expetience with or-
ganizations whe have tried to implement object technology-—some with vary-
ing degrees of success; others with, well...

f am pleased to have Kenneth Weiss and Louts Berman back to talk some more
about multimedia, particularly "Incorporating graphical content into multi-
media presentations.” Multimedia is, of course, one area where object tech-
rology excels. But multimedia is also probably an area that would have a dif-
ficult time being cost effective without objects, at least on the software side.
{Another question for Ken and Louis might be “can there be widespread im-
plementation of mudtimedia applications without ohjects?”} There are other
considerations, however, when looking into mualtimedia applications. Fquip-
menl, in particular, is one, | say equipment and not hardware because though
muftimedia may require what we traditionally recopnize as computer hard-
ware, i.e., touch screens, it also can include much more sophisticated sound
and video equipment. | don't consider this o be a problem, just an expansion
ol sur perspective. This expansion of perspective is a necessary element of
consideration when planning to implement multimedia applications. 1 fike the
idea of closing the gaps between technological areas for us regular people.
The arts and sciences {radio, television, film, medicine, chemistry, biclogy,
ele.] have done extensive work in incorporating and utilizing sophisticated
technologies to support understanding of their areas of study. It s now our
turn to take advantage of alternative dimensions of our perceptive skills {lac-
tile, visual, auditory) i enhance our comprehension. {| think I'm abowt to step
on virtual reality. Where are my data gloves?)
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New Partnerings
and Acquisitions,
December 1991,

continued

Hewdett-Packard Corp. has agreed to adopt Microsoft Carp.'s obiect technology in its NewWave graphical computing
environment. Under the agreement, HP will suppart Microsoft’s Object Linking and Frabedding (OLE) technology in
NewWave, making it possible for OLE applications to run under New\Wave, Also, HP will join an industry group advising
Microsoft on the object extensions & OLE due in the next release.

Instartiations has heen afected as a member of Sequent Computer System’s now Object Technology Partnership program.
Under the partnership, Instantiations will refease its Convergence/Team Engineering Environment oni the Sequent Symmetry
2000 multipracessing system. Instantiations will also provide object-oriented consulting and educational services to Sequent
customers.

QNTOS, Ing., a vendor of object-oriented database systems, annaunced BAM has sefected the company as an Industry
Agplication Specialist (JAS) for the multimedia market. According to 1BM, ONTOS was selected as an 1AS in multimedia
herause it offers a high-guality object database, combined with proven industry and product expertise, and quality customer
rmarketing and support pragram. Earlier Lhis year, ONTOS joined the 1BM Busines Partner program as the {irst object database
vendor.

john Diebold, chairman, The Diebold Company, Inc,, will chair the first ever canference and expe on multimedia to be held
October 12-16, 1992, at McCormick Place in Chicago. Well known as a #farurist,” Diebold is an internationally
acknowledged leader in the fields of management and technology. As a pioneer in the field of automation, he is recognized as
the person who coined the word “automalion” in its present meaning and had much o do with intreducing it o general
usage. Diebold will also chair a Mullimedia World show series planned to take place following the Chicago event.

ExperTeHigence has announced integration of ACTION! design and development toals with ITASCA's abject database
management system. ITASCA is a provider of object database management systems and a member of the MCC Consortium.
ExperTelligence provides object-oriented interface and application development systerns for microcomputer and workstations.

versant Obiect Technology Corporation has announced that 1BM Austria has selected the VERSANT Object Database
Management System for marketing and distribution by 1BM in Austria. Under the new distribution agreement, 1BM will sell
and support the VERSANT ODBMS running under AlX on the IBM RS/6000 as a recommended software solution to IBM
customers developing applications in a number of areas, including concurrent engineering, computer-integrated
manufacturing, computer-aided design (ICALY, computer-aided software engineering (CASE), documentiimage management,
and office avtomation.

Versant Object Technology Comporation has announced an agreement with GE Carporation Research and Development 1o
obtain marketing and technology rights to GE's OM Tool, a graphical, UNIX-based software engineering tool that automates
key aspects of the object madeling technique developed at GE over the past five years, Under the agreoment, Versant will
commercialize the OM Tool technology as a skand-alone product calfed the VERSANT Object Modeler. GE and Versant witl
also participate in ongoing technology exchange, so that extensions the implementation by GE of the object modeling
technique will be provided to Vessant for incorporation inte future commercial releases of the VERSANT Object Modeler.

Versant Object Technology Corporation and Ratienal, of Santa Clara, CA announced that Rational has selected VERSANT
as the ohject database management system to be incorporated into Rational Rose, Rational's recently announced graphical
software sngineering tool. Rational will distribute the VERSANT QDIBMS as a runtime version ircluded in Rose, initially on
UNIX workstations,

The fourding members of the Advanced Computing Environment (ACE) initiative and UNIX System Laboratories (LISL), a
subsidiary of AT&T have announced agreement on 2 common set of application programming interfaces for the ACE UNIX
system environment, one of the two operation system environments supported by the ACE initiative. This unified open
platform definition will enable systems based on the Open Software Foundation’s OSE/1 operating system or LISL's UNIX
System V, Release 4 (SVR4) to provide a common set of source-compatible application interfaces, allowing developers t©
develop applications and be assured that they witt run on all ACE UNIX systern platforms. This set of UMD system interfaces
will be available for both ACE hardware platforms — Advanced RISC Computing {ARC)-based and x86 systems.

USL has announced that it is joining the ACE initiative and will ensure that its ACE SWR4-based product family supports the
came set of interfaces that inciude the Open Software Foundations” (QSF) Application Environment Specification (AES) far the
operating svstern, Mot graphical user nterface, and Distributed Computing Envirorment (DCE).

Compaq Computer Corparation and USL, in cooperation with The Santa Cruz Operation, Inc, (5CO), are working to propose
1o the ACE initiative UNIX vendors a common application interface specification for a deskiop manager.

Hevroime omi OBECT-ORIENTED TECHMOLOGY

L cemdinued from page | _

Now we know, from a high-leve! perspective, that
an object is really a representation of the natural way to
view the world. If's raking into consideration the what
and how of any entity and being able to easily represent
such an entity in pieces of computer code. The ab-
straction mechanisms so natural to human beings can
now he effectivity utilized in developing computer sys-
rems. Thete is a natural structure to objects. We can
provide templates for such entities so the constructs are
always known. We call these remplates types. We also
see g certain “naturalpess” in the way one would build
relationships between types, providing us with a feature
known as subtyping. Inheriting functions and charac-
teristics herween these types seems a logical thing to de
as a next step. Basically, what | discovered is that when
I threw out the things | had been forced to learn to work
with computers and ler my natural logic work for we,
objects became easy to understand.

THE BEMEFITS OF OBJECTY TECHNOLOGY

The benefirs started ro become cbvious as well. Anyone
recuiring a complex application would benefit from ways
used to simplify the rask — to ideally map thoughts and
ideas directly anto pieces of code. The ease of the struc-
ruring through ryping and the logic of inheritance led
me to underscand how easy it might be o make changes
tor the code — evervthing would be modular in the sys-
rern, The faster one can rake quality changes, the sooner
a system could be extended or a new systetn built. These
are the benefits that make sense to a customer inany in-
dustry. These are benefits that Digital found to be valu-
able in building our own software products,

[ was surprised to eventally discover pockets of object-
oriented enginecring activity ina number of software and
hardware groups where traditional programming methaod-
ologies were the norm. There were manufacturing appli-
cations being buile. There was object work being done for
our dictionary development, in our CAD systems, and in
the development and extension of languages. Almost all
of this activity was self-motivated since there wasn’t any
formal strategy available at that time. Whar was available
in some of our software engineering facilities were work-
stations with object-oriented application development en-
vitorments installed for anyone to use. This provided a
nurturing, nonaggressive learning environment for de-
velopers to sit and discover. highly recommend creating
such an environment for those in your MIS shops to work
with. Find your best and most open developers and en-
courage their interest in objects. The effect is contagious
berween engincers. Shortly thereafter [ was finding a large
number of abiect proponents ar Digital.

Once | felt that { had much of the data on the ob-
ject model, it was time to begin presenting the benefits

and business justifications for develaping object-oriented
products and promerting object-oriented design. When
it was thought that just one ot two presentations would
be all that was required, we found that those of us char-
tered to present had o do so, 1o the same people, many
times. It didn’t marter necessarily how clear the mfor-
mation was because, as menticned, people need o put
aside their current view of compuring before the object
paradigm can be really understood.

6

When | threw out the things I had been
forced to learn to work with computers and
let my natural logic work for me, objects
became easy to understand.

Lo

In the Digital situarion, it was important to decide
how deeply we would move into the technology since
our customers would be affected, Basically, the idea was
to take small steps, but important ones, We were selec-
tive in choosing projects. As products evolved and our
husiness partners began working with us on delivering
abject technology, there were many reviews by engi-
neering and management to ensure that the customer
and Digital processes were affecred as letle as possible
Traiting for cuscomers and internal users was put to-
gether quickly and effectively to aid in education. Train-.
ing is critical to those using this methodology.

in very little time (less than one and one-half years},
Digital felt that committing to object technology was
critical. Siill, the rollout of it had to be monitored and
supported. An object-oriented program office was de-
veloped to optimize Digital's experience in the tech-
nology and o provide a cohesive object-oriented ar-
chirectire for abject-based and traditional producrts, It
was pararnount to ensure that existing rechnology could
work well with the new. The program office was staffed
primarily by a software architect and program manager.
A number of key individuals acted as consulrants to the
program office on a regular basis.

Currently, we are in a very exciting period with ob-
ject technalogy. The question now posed internally is
not “What are objects?” but *How do we best deliver
the technology as solutions for the customer? [helisve
in time we will move from promoting the fact that we
have ohject technology to promoting the idea that the
technology has merely optimized application and ool
development. I believe rhar much of the core Digital
procluct development will focus on the object paradigm.
I+ will become simply an enabling rechnology for bet-
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== ACCEPTING OBJECT TECHNOLOGY

ter product and praject development. It will become a
given in the industry rather than something that must

be uniquely called out. It is thar valuable — even in its
current evolutionary stage. Of course, in addition to ob-
ject-based applications, DEC will continue to offer oh-
ject-orienced languages, tools, and databases so our cus-
tomers will have the base functionality to do their own
effective application development.

For software vendors, object technology has finally
been accepred as being important to development ac-
tivities. There are a few vendors, because of their cur-
renst fiscal situation, lack of knowledge, or investment
policy, that chonse o ignore the rechnology. [ believe
that this is unfortunate since those who commit to the
technology will have the competitive edge over time. |
think the same will hold true for the MIS shops of the
future. Object qualities will become vieal for key appli-
cations, even if it’s simply in the form of betrer designed
graphical user interfaces. Not every application will re-
quire pure object implementations, bur the benefits of
the paradigm will frequently make it desirable.

MOVING TO OBJECT TECHNGLOGY

I think the evolution that I've gone through in DEC,
which includes a period of “object fear” is applicable to
almost anyone. There are a number of points t rementber
when you begin your adaprarion. First, something that
wasn't obvious to me when [ started my investigations
s that object technology is here, it is real, it is heneficial,
and it will grow in prominence. If you can accepr that,
the next steps will help you as a manager involved in
system or application development:

& Walk into your educarion with an open mind and
open eyes. You will need training in the paradigm,
and training ts best delivered by consultants well
versed in the technology. Review their offerings to
make sure thet object education is a major piece of
their portfolio, not merely a minor response to a vi-
tal trend. When possible, the training should be pre-
sented in a general fashion, not tied ro any specific
product. You need a clear field of vision since there
is & fot of hype in the industry today. Whar you don't
need is a product sales job ar this peint,

s Ask questions. If you don’t understand a concepr,
force the educator o make it clearer ... you won't be
atone. | have found thar many professionals feel an
internal pressure ©o understand the concepts quickly.
You will be required to think “differently” on the ob-
ject model, so give yourself some leeway in adapting.

# Read There are a number of object journals avail -
able teday, and articles on ohject technology are
showing up in all types of software publications. There
are also a number of consulrant studies avaiizble thar
can be very beneficial.

Once you get to the point of inderstanding and now
want to do a knowledge transfer and maybe prototype
a project to rest feasibility, try the next seeps:

e Pick the right developers and keep the project small.
In amy MIES shop of reasonable size, there should be
at least ome or two individuals interested i the tech-
nology. Educate them the way you've educated your-
self. Allow them o get excited abour the possibili-
ties. Don't force feed i

Pick the righr tools. For some, the extended languages
like C++ are just right; for athers, products like Trel-
lis or Smallralle wonld be betrer. Make sure the de-
velopers get product training once the wol is selecred,

Steart from the fanguage perspective, Even if vou know
you'll need a database evenrually, keep the project
small and ger comiortable with a kanguage. Learning
the rest, such as an objecr database, will be musch eas-
ter if you master the fanguage first. Object-orienred
design and analysis is evolving and will help with the
adaptation aver time.

Assume you will toss much, if not all, of what you've
prototyped out the window. The key wo good object-
oriented programs is in the rype hierarchies. It takes
time and attention to detail to get these righy, and
few get it right the first time.

Allocate sufficient time for education and development.
There is a learning curve to the dat model and tools.

Understand the realities. It is noc in the initial apphi-
cation development where many of the positive points
of object orientation exist. 10s in the aftermarth, when
enhancements and maintenance are an issue, Here is
where you will see the cost effectiveness.

Don't uriderestimare the power of data abseraction.

L]

We've discovered that only because of the powerful
data abstraction capabilities in object languages were
some applications feasible. [f you work in a complex
environment, this point alone can justify vour quick
move to object technology.

As a last point, dare 1o be the visionary and expect
some negative responses. Many people are afraid of changs
and would rather see current ways of doing business con-
tinue regardiess of the ramifications. Your goals to build
better software and keep costs under control can be re-
atized with your move to object technology. ==

Lydin Bennety has been with Digital Equipment for eleven years
and has focused on new product development. She is curvently
a Serategic Marketing Manager for Emerging Technologies, and
her specialty is object technology.

Horume on Osiect-Orienten TECHNOLOGY

Convergence/Team
Engineering
Enviranment
Instantiations, Inc.

Y27 SW Washington, Ste 312
Portland, OR 97205

(503) 242-0725

Instantiations, Inc. has announced Convergence/Team Engineering Environment, 3 multirepository team programming
envirenment for Smalltalic. Convergence/Team enables programuming teams o effectively develop commercial and industrial
applications using ParcPlace Systens’ Objectworks\Smalllalk. Convergence Team's shared repository environment allows
teamr members on different types of computers 1o simultaneously create, browse, access, and share code. Size and number of
repositories is limited only by available disk space. Instantiations alko announced Convergence/Team Services, Consulling,
training, menioring, design and prolotyping suppart and custom engineering are availabile. Further, the company announced
that it will produce a Convergence-compatible version of its well known Application Organizer Plus, a smaller scale
Smallialk development environment.

MDES IV and M/4
Windows-based
fanguage interfaces
Object/T Version 2.1
Micro {Jala Base Systoms, Inc.
Twaor Executive [,

.0, Box 60849

Lafayetic, IN 47903-6089
{317) 463-258]1

Micro Data Base Systems, Inc. announced three new Windows-based language interfaces for MDBS 1V and M/4 for Windows.
The new language interfaces include Microsoft Visual Basic, Borland Ct, and Zortech Ca+, These new language interfaces
allow rapid application dovelopment of robust dalabase applications aned acdded flexibility for application developers. MDBES IV
s a high-performance online transaction processing DBEMS that utilizes entity-relationship modeling and client/server
architectige. Ultra-farge databases and mission critical applications that demand performance are the most likely candidales for
MBDS IV usage. Other MDES 1V language interlaces include €, C++, Pascal, COBOL, Fortran, BASIC, KnowledgeMan, GURL,
MPEXL, and VAX VMS. M/4 for Windows is a stand-alone Windows [DEMS.

Micro Data Base Systems has also released Object/1 Version 2.1 for the Windows 3.0/3.1 graphical environment. This release
of Ohjec/T adds bitmap suppon, improved font handiing, and a significant performance increase to the Forms Painter and TBL
Besigner. An Object/T Tutorial will be shipped with each update to aid develepers of Object/T Windows applications.
Objeci/? is an object-oriented graphical development environment for the creation of Microsoft Windows 3.0/3.1 and O%5/2 P
applications. Objec/1 comes complele with a relational database system, TBL, and can interface with MDBS Vv, SOL Server,
Sybase, and 1BM Database Manager utilizing the object classes within the Object/? Professional Packs.

ANSEC and

Cr+ tools

Microtec Research Inc.
2350 Mission College Bivd.
Santa Clara, CA 95054
{408} 880-130¢

{B00) 950-5554

Microtec Research I, has announced the availabilily of versions of its ANSI € and C+4-+ 0ok that provide compatibility with
VxWorks from Wind River Sysiems, Inc. Users of the VeWarks real-tme aperating system will now be able o build,
download, and debug applications using the industry standard Microtee Research optimizing compilers for Motorala 680xD
famity microprocessors. The combination of the Microlec Research and Wind River systems tools allows the software
engineer 10 build C and Co+ applications using the Microter Research MUCH8K and COCHBK compilers, link with the Wind
River Systems real-time interface libraries, and download the resulting module into the VaWarks environment. The Microtec
Research tools also benefit users of Wind River Systems’ VxGDB source-level debugger by supporting Vx(GDE load module
file formats.

Mew Partnerings
and Acquisitions,
December 1991

Drigital Equipment Corporation has announced that AlCerp, Inc. has joined ils Complementary Marketing Program. Under the
CMP agreement, Digital and AlCorp sales representative jointly market and promote KBMS, AlCorp’s premiera application
development tool, and Digital's VAX computing sysiems throughoul the United States and Canada.

ONTOS, Inc. bas announced its suppont for IBM s OS2 2.0, an advanced 32-bit operating systern, ONTOS was the first
object database company selected as an 1BM Business Pariner and is an [BM Inddustry Apglication Specialist for multimedia,

Synthesis Computer Technologies Inc. has announced a joint marketing agreement with NCR, The agreement pairs Synthesis’
Unix software development wols, CASE/AP, with NCR's System 3000 for sales to the corporate, educational, and government
markelplaces.

Data General Corporation and Digital Analysis Corporation have signed a joint agreement to provide public sector and
commercial cuslomers with network management capabilities over both TCPAP and O8] communications nietworks, With this
agreement, the two companies will design and develop an integrated SNMP-CMISIOMIP potwork rRanager.

IBM and Saplens International Corp. are teaming up to jointly market SAPIENS, an applicalion development and
maintenance product thal uses rule-based, object-oriented technofogy to build and execute data processing applications on
IBM mainframes.

PRC Inc. fs forming an independent subsidiary o distribute leading-edge open systems preduct and technology to commercial
and federal integration markets. The group’s first effort will be to flfill the terms of 2 strategic parinership signed recently with
Object Design Inc, PRC will resell ObjectStore, while Object Design will provide support services.
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VERSANT Object
Modeler

Versant Object
Technology Corp.
4200 Bohannon Dr.
Menlo Park, CA 94025
(415) 325-2300

Versant Object Technology Corporation has formally announced the VERSANT Object Maodeler, a2 powerful, highly
interactive, graphical data modeling tao! that simplifies the task of designing and creating object-oriented applications. The
VERSAMNT Object Modeler allows object designers and programimers to specify class hierarchies through simple pointing and
clicking operations. The resulting object madel is maintained in a storage-independent form. Code is then generated to
automatically create an object or refational database in a number of possible forms, incloging Cr+ classes, T structures, and
SO staterments. Availability on the 18M R5/6000 and on other UNIX platforms will follow.

Objectivity/DB
integrated graphical
environment
Cibjectivity fine.

800 EI Camino Real

Menlo Park, A 940325
(415} 688-8000

Oibjectivity Inc. has announced a fully integrated graphical environment for developing ohject-oriented databases and
applications based on SofiBench and CrrBench fron Hewlell-Packard Company. The integration with HP's SoftBench and
Ct++/SoftBench provides Objectivity/DB users with an object-oriented database developraent environment that integrates
SofiBench and Ce+/SoftBench soltware development tools with Objectivin/DB database application development tocls.
inteiligent links between ObjectivityDB, SofiBench, and Ca+fSoftBench enzble developers to browse the data and schema
definitions storee in the database and view the classes and methods that control the data. Objectivity has also enhanced HP's
C++ Developer and other Ce+/SoftBench tools 1o recognize Objectivity’s Data Definition Language (DDL). This allows an
ObjectivitgTI0 database developer o use HP's Cre Developer o graphically design Objectivity/DB dalabases, define classes
and methods, check syntax, and auromate other Objectivity/DB tasks.

AppEvent Object
Serius Corp.

19471 E. 4800 South

Salt Lake City, UT 84717
(801) 272-7788

(8OM 876-6847

Serius Corp. has introduced the Serius Appvent Obfect, which allows applicalions built with the Serius Programimer and
Serius Developer deskiop programming environments to communicate with other Macintosh applications supporting Apple
Events. Lsers of the Serfus AppFvent Object don’l have to understand how Apple Events are implemented at the code level (0
program with them. The AppEvent Object can send and receive Care Apple Bvents. AppEvent incorporated facilities that
allow users to define their own Apple Events and to subscribe to existing and future Apple Events defined by other
arganizations. Serius-built applications can also send and receive arbitrary Serius Ohbjects using Appbvent.

Smalitall\SQL
platform support

Synergistic Solutions (nc.
6.3 loyner Dr,
Lawrencevifle, NI 08648
(908) B55-7634

(GO 586-0025

Synergistics Solutions Inc. has announced additional platform support for Smalltalk\5QL, the portable database interface for
Smaiitalk. The product works in conjunction with ParcPlace Systems” Objectworks\Smatltalk to erable graphical user
interface (GUI applications to access infarmation stored in refational databases. Direct database support is currently availanle
for the Sybase and Qracle databases. DB2, Informix, Ingres, Relh, and other databases may he accessed through a variety of
sateway products. Several other direct interfaces will be announced later this year. Smalitallk\SQL s a sef of portable classes
that encapsulate database access through an abject-oriented metaghor called an 5QL agent. Developers simply “plug in” the
appropriate agent for their tarpet database. There are no modifications necessary o applications using AMNSESQL. Pluggable
SCL agents are capable of instantiating objects based on arbitrary queries including relational joins. Smalltall\SQL includes a
portable $OL agent class, several browsers and development toaols.

InfoWare Version 1.0
Frisemble Soitware

Systems, Inc.

535 Bryant 5t., He. 347

Talo Alio, A 94301

(475} 325-2773

Ensernble Software Systems, Inc. has announced InfoWare Version 1.0, a daiabase cannectivity package that provides an
object-oriented interface to relational databases for applications written in ParcPlace Systems’ Objectworks\Smalltalk.
Applications built with InfoWare are able to access relational data in the form of objects. The applications are written entirely
in Smalltalk, instead of the embedded SGU of the hast server, providing the developer with a uniform object-oriented
interface and portability across a variety of REBMS servers. InfoWare 1.0 is designed for database anpplication developers
using Objectworks\Smalltalk Release 4. infoWare includes an application program interface that presenis refational data to
applications in the form of persistent objects, Info\Ware also includes design tools that allow developers to easily extract
ohiect delfinitions from existing datalase lables, create new tables from existing object definitions, and keep tables and object
definitions mutually consistent across design changes. A runtime tool set allows users o retrleve and manipulate persistent
objects graphically and may be used stand alone or integrated into other applications,

ExperCiub
ExperTelligence, Inc.

5638 Hollister Ave., 3rd Fi.
Goleta, CA 93117

(805) 967-1797

ExperTelligence, Inc. has established a new user organization, ExperClub, for object-oriented programming professionals whe use
the company’s Action! intelfigent interactive interface builder with one or more of the QOF languages supported by Action!.
ExperClul is arganized arcund OOP language communities, with the first section comprised of users of Apple’s Macintosh
Common Lisp 2.0 and othar sections Lo be added. Members have urlimited access to Action/MCL programmers and developers by
prall, facsirmile, ar tedephone. A program of seminars and club-sponsored meetings 1s in development. An advanced object-ortented
programming technology newsletier, FxperTechNotes, focuses on questions, problems, and solutions submitted by OOP developers.

Horne o Oppeer-Orissten TecHROLOGY

Adopting objects: a path

Corporate leaders in America
have seen what damage can
befall a fum when it lags
behind the competition in
adopting critical computing
capability.

These same leaders have also seen the harm thar can
come from being too hasty to commir critical programs
to a new technology before it is ready. To move too
slowly in adopting a new rechnology can be dangerous,
but ro move ton quickly is equally dangerous, Object
technology is not an exception. Any object technology
adoption progrars should be undettaken with equal parts
of enthusiasm and caution. A well planned and exe-
cuted process will mediare many of the risks and ensure
the best timing,

It is estimated rhat as many as one-third of the ma-
jor corpotations in the US. are investigating objects to
some depree or another. For most of these companies,
this process will be unstructured, ad hoc, and random.
Such a process may take the form of a widely dispersed
and loosely associated collection of projects. Each of
these projects will have its own parochial goals. And,
over time, this process will lead ro a comperent under-
standing and rust of objects. A more focused and pur-
poseful approach to evaluaring and adopting objects can
be quicker and less costly.

PHASED TECHNOLOGY ADOPTION

Is there a hest way to go about validating object tech-
nology? Every company seeking to adopt new tech-
nologies goes about it in a somewhar different manner,

This is also true for objects. The lore surrounding ob-
jects is filled with stories of difficulties and triumphs. [t
can sometimes be arduous to identify what's really hap-
pening from this profusion of anecdotal evidence; how-
ever, there are enough similarities thar a generalized
model of the process can be formed. These similarities
tarm the basis of a framework or model for the tech-
nology adoption process.

A typical company’s process for adopiing objects will
include three phases, where each phase is divided into
twe stages. These are:

[, Explorarion phase
Strage |. Prospecting
Srage 2, Proof-of-concept
i Technology transfer phase
Stage 3. Fvaluate alternatives
Srage 4. Dilot trial
[1L. Deployment phase
Stage 5. Initial production

Stage 6. Diffusion

This mode! can be applied to large and small com-
panies alike. A large company will typically follow this
or a similar pracess step by step. However, small com-
panies often employ only pieces of the process because
they are generaily rime sensitive and willing to take
grearer risks.

A prudent company will proceed in an orderly fash-
ion to balance investment and risk. When little is
known about a new technology, like objects, it must
e considered high risk; therefore, a company should
be wary ahout making large commirments of money
and effort, A small investment is the wiser course. Such
an investment will foster a deeper understanding of the
value of objects and, if successful, will lead toward in-
cressing larger investments. This policy of risk man-
agement by creeping coramitment is practiced by most
major corporations.

by J. Michael Connell

1. Michael Connell is @ con-

sultant in Portland, OR spe-

cializing in the marketing and
management of object-oriented
produsts, tools, and envivon-
ments. During most of the for-
mative vears of object-oriented
systems, he has been i roles
key to the development, mear-
ket pasitioning, and penetra-
tion of this techmology.
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== ADOFTING ORJECTS

EXPLORATION PHASE

The first phase of the technology adoption process is the
search for likely candidate rechnologies. Large compa-
nies typically have one or more departiments whose sole
purpose is to track and evaluate the development of new
computer technologies. Let's refer to rhis function as the
“gatekeeper lab.” Gatekeeper labs locate, study, chur-
acterize, and monitor any and all new rechniologies that
show a potential of becoming iinportant to the com-
pany. The activities of these groups form srage |, prospect-
ing, and stage 2, proof-of-concepr, of the technology
adoption model,

Stage 1. Prospecling

The purpose of this stage is 1o acquire sufficient knowl-
edge abour abjects to separate the truth from hype.
They must answer the following questions: Are objects
real? How could this technology be important two my
firm? To do this, the staff of the gsarekeeper lab will
rrack the rechnical licerature; acrend conferences, work-
shops, and short courses; and speak with innovarars in
the rechnical and academic communitics, Afrer they
are satistied that objects are & promising new technol-
ogy, & mare thorough technology analysis study will be
conducted.

To a great extent, the process of selecting objects
should be driven by the computing needs of the compo-
ration. However, it is often the case that the benefits of
an emerging rechnology may not be apparent from the
onget. Therefore, it may well be wise to evaluare objects
even though the tie to the corporation’s needs may be
speculative at first.

Stage 2. Proof-of-concepi

After having determined thar objects appear to be real
and may have some relevance to the needs of the cor-
poration, the gatekeeper lab will begin the proof-of-con-
cept stage, The purpose of this stage is to determine if
the objects truly do deliver on the promises of their pro-
ponents. ldeally, this project would alse demonstrare
the value of the objects in the context of the company’s
Business.

The initial proof-of-concept project is typically a
company’s first attempt to use chjects in a meaningul
way. This project should be a protorype effort only, with
ne consideration to using the resulting output for any
practical purpose beyond evaluating the rechnology.
Several proof-of-concept projects are ofren required for
a rigorous evaluation. These projects should be struc-
tured in such a manner that they reflect the way the
company might use ohjects in its business applications.
A successful compleriem of this stage should validate
this emerging technology as a viable candidare for nse
in g production environment.

TECHNOLOGY TRANSFER PHASE

With, the successful complerion of the explorarion phase,
the technology of objects is now ready w be transferred
from the gatekeeper lab into a preduction software de-
velopment unit, This phase has three purposes: to eval-
uate ohjects more thoroughly in the light of the com-
pany's computing needs; to transfer the knowledge,
expertise, and know-how of objects from the gatekeeper
lab s a core group of applicarion developers; and to use
objects in a medium-scale project to evaluate this rech-
nology in a production environment.

The technology transfer phase has two stages: eval-
vate alternarives and pilot tmial. These stages need not
be sequential; however, it is generally bereer to evalo-
ate alternative technologies and select one or two be-
fore proceeding with pilot trials. This sequence will rend
to minimize the investment in che technology transfer
phase. Sometimes though, it may be necessary to pro-
ceed with one or more pilot triaks before sufficient in-
formation is available ro make a sefection,

Stage 3. Evaluate alternatives

At this point, the focus of the technology adeption pro-
cess switches from looking ar the upside benefits of ob-
jects o identifying and evaluating the porential down-
side risks of their adoprion. Evaluators must ask the tough
questions: How will this affect my organization and oy
software engineering process! How do I develop and
maintain a library of reusable sofrware components? How
will it affect my testing procedures? How will T do de-
ployment, maintenance, and repair! And rhe most im-
portant questions are: What problems will objects solve
for me? What other ways can [ achieve similar resules?
What are the impacts of these alternarives? What are
all the costs involved in switching over!?

Experience shows thar the move ro objecrts s rarely
an isolated event. In most cases, companies are at-
tempting to adopt several new technologies at the same
titne, and objects are only ene of thern. The most com-
mon forcing function is the desire 1o move to 4 more
distributed computing environment. Corporate man-
agers, when attempting this change, are finding that
many of the well-established software engineering
methodologies and technigues that were entirely ade-
¢uate in the centralized computing case do nor address
all of the issues encountered while developing and main-
taining applications in a distributed environment, There-
fore, the task of evaluating objects is often part of a task
o evaluate the broader combinarion of distributed com-
puting technologies. The ease with which these tech-
nologies interplay with each orher becomes mandatory
criteria in this evaluation process.

The purpose of this evaluation stage is to weed our
unacceptable alvernative solutions before procesding on
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Announcements
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Product Announcements is a service to the |
readers of the Morine on QBecr-CORIENTED
TecH~oLOGY, it 1S neither a recommendation
nor an endorsement of any product
discussed, '

HP OpenODB
Rewlett-Packard Co.
79310 Pruneridge Ave.
Cuperiino, (A 95014
{800) 752-08900

Hewlett-Packard Company has announced HP OpenODB, & commercial object-oriented dalabase management system
(GDBMS] for large, multiuser environments. HP OpenODB will be available for HP as well as non-HP platiorms. HP
OpenDB can be ported to olher hardware vendors’ plafforms because of its object-oriented structyred query language
{O50L1L Os0L builds on current database technology by allowing programmers 1o use languages such as €, COBOL, Pascal,
Fortran, and Ca+ to weite applications. O30 takes existing structured query language (50L) features used in relational
database iechnology and adds in the full power of objects. This allows MP OpenODB 1o offer the full functionality of robust
relational database management systems such as HP ALLBASL/SOL.

ENVY/Developer
Object Techrolopy
fnternational, inc.

1785 Woodward Dr.
Chitanva, Ointario, Canacda
K2 QP9

fel3) 228-3535

Object Technology International, Ing, has announced the refease of fts high-productivity software engineering enviromment for
ParcPlace’s ObjectworkshSmalliatk Release 4. The product, ENVY/Developer, provides a powerful concurrent software
engineering environment for systems and applicatons developroent. Team support, version control, and configuration
management are seamlessly inteprated with Objectworks\Smallwalk’s programming environment. ENVY/Developer is a
multiuse tool set for delivering large systems incorporating advanced object-grented technology. By maintaining afl source
ard object cade onlire in a shared repository, ENVY/Developer provides development teams with environmennt supprort for
software reuse. The iniial refease will support five Objectworks\Smalllalk platforms: Windows 3.0 and 5Sun-3, Sun-4,
R5/6000, and Apollo. Supporled networks include UNIX TCPAP, Novell Netware, and LAN Manager,

GeCDE

Servio Corp.

420 Harbor Bay Plwy.
Alameda, CA 94501
(5T0) 7386200

Servio Corporation has introduced the GemStone Object Database Development Environment, GeDDFE, a suile of
development ook for visually and graphically designing and building ODBMS applications. GeQDE was desigred for
applications developers whose experience is based on traditional programming methods and languages. GeODE provides 2
ughtly integrated set of tools that allows developers to visually create screens, graphically direct apphication flow, and
customnize the application through graphica! point-and-click interaction. Other GeOODE tools include debugpers, cross-
reference tools, and graphical browsers, The initial refease of GeQDE supports SUN SPARCsiations running O5SF's Motif and
Sun Microsystemn’s QFEN LOOK. Phase two of GeOQDE will support Presentation Manager, Windows, and the Macintosh.
Ultimately, GeQDE will run on the complete line of operating systems and platforms supported by GemStone, including 1BM,
Digital, and Sun.

FACETS\AGI

interface builder
ParcPlace Systems

{5571 Plymouth S
Meuntain View, CA 94043
(415} L8 16700

ParcPlace Systerms has announced that the FACETS\4GL fourth generation language (401 apolication development toni far
Objeclworks now includes an interface builder. FACETS\AGL is developed by Reusable Solutions and marketed by ParcPlace
Systerns. With the FACETS interface builder, applications can be enhanced easily with different kinds of buttons. An event-
driven architecture ensures that actions and scripis are attached lo the buttons. In addition, color selection has been simplifiad
so users can point and click to select from a color palette. Users can also change the default stvles to alter the look and feel of
an entive application in one slep. PACETS is a comprehensive suite of development tools that includes complele source code
and an online hypertext-based context-sensitive help system. The system generates Smalitalk code, which can be incorporated
into other Smalltatk applications. Applications developed with FACETS\GGL are completely porable across all ParcPlace
supported platforms.

.ngre Programiming
Environment with
Objectworks\Smalfialk

Tigre Ghject Systems, Inc.
3004 Mission St

Santa Cruz, CA 95060
(4008} 427-4900

Tigre Object Systems, Inc. now bundles the Tigre Programming Environment with ParcPlace’s Qbjectworks\Smalialk object-
oriented language. The Tigre Programming Environment, which uses OhjectWorks\Smalhalk as its scripting language, lets
developers create state-of-the-art graphical user interdface (GUI programs that run without porting on Macimosh |, Microsofl
Windows 3.0, and all ponular UNIX workstations.

Vorume 3, Nisser 2 = Decemser 1991




Book Watch

The “Book Watch” column does not contalit hook reviews.
Thase listings are abstacted from press releases provided by

the publishers, and no sndorsement is implied. Please send

announcements to the Fditor: Marie Lenzi, 225 Rector Place,
Suite 12N, New York, NY 10280, fax (212) 786-4032,

Class Construction in C and C++; Object-
Oriented Programming Fundamentals

Roger Sessions; Prentice Hall, Englewnod Cliffs, Nj

A complete, in-depth introduction to object-orienled

programming, developing classes, and C++ for C
BOgrammers.

Object-Oriented Programming with C++
and OSF/Motif
Douglas A. Young; Prentice Half, Englewaod Cliffs, Ni

Young takes the object-oriented approach to designing and
building applications for interactive window-based user
interfaces using C++ and the QOSF/Motif user interface
toolkit.

Modula-3
Samuet P. Harbison,; Prentice Hall, Englewood Cliffs, NI
Provides programmars with a clear and complete

description of the new Modiula-2 programming language
and shows them how to write clear and correct code.

Obiject Lifecycles: Modeling the World in
States

Stephen Mellor & Sally Shiaer; Frentice Hall, Englewood
Chff.s, N

A companion volume to their Object-Oriented Systens
Analysis: Modeling the World in Data. Object Lifecycles
rakes a look at ohject-oriented analysis based on building
three types of fundamental models — Information models,
state models, and process models,

EYL contimeed from page 13

CASE

... Case technology deals with all aspects of the software
automation process, not in each individual product, but
within the totality of Case ofierings. Case may be the
vehicle which allows OOD o achieve universal

applicabifity, particularly if it masks OOD complexities

frorm the end user ...

To Meove Beyond a Metaphor, Beusability Needs to Get Real,
Jerry Cashin, Software Magarine, 10/91

Databases

CAccording to Chuck Witliams, tnference cofounder ...
“There have been several approaches to the integration of Al
and dalabases that have been taken, and | see them
continuing to evolve separately into the future. One
approach is in embedding Al technology directly into the
database. There are two major classes of this. One is in
ohject-orientation {0} The second is in providing more
intelligence to guery processing in database management
systems, such that you can ask the database 2 set of
questions that is larger than the specific data items that are
stored”. ..

... lzzy Sobkowski, a leading Al consultant now on
assignment at Con Fdison in MNew York City, sees the mantle
of object orientation becoming the framework for future
systems. OO0 will not be just a programming technigque
under the auspices of knowledge-based systems. Rather, it
will be the glue that binds the disconnected technologies.
“The bigpest problem in connecting knowledge bases fo
databases is that they don't talk clearly,” Sobkowski said.
The theary is that by subsuming both knowledge-based
systemns and database systems under an integrative OO
framewark, they will indeed talk the same language....

o [Dr Kamran| Parsaye [president of ntelligenceWare

Inc.) views knowledge-based systems as primarily high-level
programming environments for information and knowledge-
intensive tasks, Within this perspective a relational database
can be closely integrated with a knowledge-intensive tasks.
Within this perspective a relational database can be closely
integrated with a knowledge base using relatioral predicates
and cobjects. Parsaye contends that the relational predicate
maodel and the abject mode! can be fully interchangeable,
forming the basis of a fully integrated intelligent datahase.
Although Parsaye predicts that it wilt take five years for the
concept of intelligent databases to infiltrate the mainstream,
IntelligenceWare plans to announce the first intelligent
tatabase product within the next year ...

... According te [Tom] Hebert [of Computer Assaciates],
“Knowledge-based systems is the merging of Al technology
with database technology. The way it has o be done is o
add €O capabilities to the existing database engine and to
be able to integrate the repository information with the
knowledge”. ..

Surrounding Legacy Dala with Intelligent Tools,
lessica Keyes, Software Magazine, /97
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to the next and maore expensive stage. A successful com-
pletion may not, however, yield & single conclusion. At
best, there are generally two alternatives that emerge
and go on to the next stage: change to objects or con-
tinue as you currently are.

Stage 4. Pilot trial

The rext step in the adaprion process is to produce a
live application using software engineers from the op-
erational applications development group. The purpose
is to apply object technology under normal operational
conditions by developing and deploving a noncritical
procuction applicarion. Many companies wait until this
stage to acquire and evaluate support tools for analysis,
design, code management, repository management, de-
ployment, and mainrenance,

It is imporeant that this project be done using the in-
ternal engineers whose normal job is developing the sys-
tems of the type to be implemented. A necessary pre-
tude to this task will be the creation of a core of object
experts within this applications developraent group. The
pilot trial project is also used o test scalability. There-
fore, this project should be several times larger than any
previous project. ‘

The pilot trial project wilt be a showcase for ohjects;
therefore, careful selection is advised. One key purpose
of this project is ro achieve a success thart is visible and
relevant to the oversl] software development commu-
niry within the company. This success must build suffi-
cient confidence in abject technology to moetivare oth-
ets to begin adopting objects themselves,

DEPLOYMENT PHASE

The deployment phase introduces objects into the main-
strearn of the company husiness. Ohjects should ne fonger
be considered under test bur, rather, ready for full pro-
duction application. Before deployment can begin, all
levels of management must be confident of the success
and long-term viability of objects. A failure at this stage
could adversely affect a manager's career or even the
company’s financial health.

Stage 5. Initial production
I the initial production stage, a strategically important
applicarion is implemented using objects and deployed
for normal operation, This is no longer a trial; however,
vopically, there are still some open questions: Will ob-
jecrs provide the robustness, the resiliency, and the re-
Jiability needed vo sustain an application over its life cy-
cle? Will these qualities be enhanced or degraded after
repeated upgrades and modifications? These questions
can only be answered by continuous observation over a
period of rime and under the stress of normal operations.
Maost often, the inital production project is under-

taken by the same development team that implemented

the pilot trial project. This applicarion should have been
identified as early as the heginning of the rechnology
rransier phase. The requirements for this application
should be considered part of the decision-making crite-
ria during both stages 3 and 4.

Stage 6. Diffusion

Up to this point, the activities described here are car-
ried on by the 20% of the software developers thar are
characterized as carly adopeers, The remaining 80% wilt
not consider using any new technology until they have
observed it used successfully by others. By emulating
these successful applications, the late adopters can quickly
achieve their own success for considerably less cost. This’
process of building success upon success is the typical
mannet by which most computer technologies become
mainstream.

66

The pilot trial project will be a showcase for
objects ... One key purpose of this project is to
achieve a success that is visible and relevant to

the overall software development community

within the company.

9%

CROSS-STAGE ISSUES
Each stage has different decision makers, different de-
cision influencers, and ditferent criteria for success. In
the early stages, the decisions are made ata low level by
the rechnical staff because infrially the criteriz and is-
sues are technical in narure. ln the middle stages, busi-
ness issues must also be addressed. Therefore, decisions
are made by a combination of middle and upper level
technical management and business management. [n
the final stages, all of the rechnical issues should have
heen resolved; therefore, the decisions are based purely
on business issues and criteria

The viability and maturity of the external commer-
cizl infrastructure that supports ohjects can become an
issue in the adoption process. As a company progresses
through the six stages of the adoption process, it has dif-
fering needs from outside suppliers. These needs begin
in the prospecting stage wirh basic education and sim-
ple tools. In the middle and later stages, more and more
sophisticated tools, services, and components are needed.
One disadvantage of being an early adoprer is that you
may weil reach a stage where the products and services
that you need are not yer available because the market

Veusme 3, Nusmeer 2 = Deceamser 1991




== ADOPTING OBIECTS

has not yer developed sufficiently to support a com-
mercial infrastructure. 1f this occurs, you have three
choices: wait until the market develops, and the needed
products and services are available; fill your own needs
from an inside effort; or forge ahead by assisting the
fledgling infrastructure companies in crearing the prod-
ucts you need. The fisst approach is the least costly, and
the second is the least risky in the short term. However,
the third option will provide lower risk in the long term.

&6

it will require a significant amount of time and
effort to gain sufficient understanding and
experience with objects to trust them for

critical applications.
29

SECRETS FOR SUCCESSFUL ADOPTION
The most successful gatekeeper labs are ones thar are
problem driven not technelogy driven, The gatekeeper
staff must acquire and maintain a good understanding of
the problems faced by its clients in rthe operational groups.
An effective gatekeeper lab needs tor maintam consrant
interaction with the operational groups, This interac-
tion should include listening re their problems and ed-
ucating them on possible new candidate rechnologies.
They must seek new technologies thar specifically ad-
dress the concerns of these clients. They must avoid se-
lecting candidare rechnologies solely because the tech-
nical saff find them interesting. Each side of the
technology transfer process must recognize and be sen-
sitive to the motivation and constraints of the other side.

It 1 important at each stage in the process to iden-
tify specific goals to be achieved in that srep. These goals
should be formulated ro address the key decision crite-
ria for the next stage. If, upen completing a stage, there
are still open questions and issues that prevent a clear
decision at the next stuge, then the endeavors of the
stage just completed have fallen short of success,

Before moving beyond the prospecting stage, the
gatekeeper lub should have one or more cperational
groups prepared to sponsor future activities, This spon-
sorship should include the lean of at least one engineer
who will be a full participant in the proof-of-concept
project. As the adoption process maves out of the ex-
ploration phase and through the technology transfer
phase, this engineer on loan and one or more of the gate-
keeper staff should remain with the program until the
pilot trial is completed.

Do not let the press dicrate how you run your busi-

ness. The press can be a great source of information, but
their business is to sell advertising and publications. A
technology like objects can be overexposed by the press
in the early stages of its development because it's new and
exciting and will help sell publications. Sometimes chis
overexposure borders on hype, crearing unrealistic ex-
pectations and uncertainty. Later, as the technology ma-
tures, the press may no longer consider it newsworthy and,
therefore, it may suffer from underexposure. It is impor-
tant w form your own judgements independent of what
you see of don't see in the press.

SUMMARY

Even though object-oriented products and tools have
been available from several sources for many years, very
few major corporations have yet to embrace their use
for production applications. For this reason, some soft-
wire engineering managers are beginning to doubt #f oh-
jects will ever become mainstream. Even the most avid
supporters of objects will admie the adoprion process has
been slower then expecred. There appear to be two rea-
sons for this unhurried pace.

First, the expectation that ebjects would be quickly
adepted was unrealistic, Objects are s complicated tech-
nology in which the underlying principles differ from
those embodied in legacy software engineering method-
ologies. This change over in principles is the basis for
the often referred to paradigm shift. For most, it will re-
quire a significant amount of time and effore ro gain suf-
ficient understanding and experience with objects o
trust them for critical applicarions.

Second, in many cases, a company’s lack of 1 well-
defined rechnology adeption process has elongared this
task, Technology adoprion is far too imporrant to the
suceess of a company to be left as an ad hoc acrivity, It
should be managed. To do so properly requires an ef-
fective methodology. Objects are a very valuable soft-
ware technology that will, in time, become pervasive
throughout the software industry, Thoese firms with an
effective rechnology adoption process will be among the
first to successtully exploir objects and they will be re-

arded by improvemenss in their competitive position.

More to come ...

A sequel to this articke will look av the pitfalls of the
technology adoption process, It will draw examples from
real Iife situations in anonymous companies to illustrate
where the process can fail. fv will discuss ways to avoid
those pitfalls that can be avoided and how o deal with
those that can't. ==
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substantially more difficudt 1o §ix,” he save. Opposing object
oriented enhancements to Ada far less than Zeigler is Frhard
Ploedercder, chairman of the Ada 9% Distinguished
Reviewers and chiefl scientist at Tartan Inc. ... He says he
fsn't surprised at the criticism leveled on chject-oriented
prograrmuming by Zeigler and others. “There are two camps
aut there,” he says. “One that says object-oriented design is
snake off, and the other that says it is essential and Ada
ought to have it. There is no way o bring those camps
together, so we need o tell the first camp i you don't wang
ta use i, don't, and vou will notl have a performance
penalty. To the second camp, we say we are supporting
abject-oriented design, and in a safer fashion than Ce+.7
Why Ada Vendors Worry About Costs of Ada 9X,
John Kelfer, Military and Aeraspace Flectronics, 9/97

..cActor s an object-otdented language much hike Smallralk,
and the syntax resembles that of C in some cases amd Pascal
in others.... There are some disadvantages to using Actor,
however, Actor 15 an language that prides itseli an being
“thearetically correct;” i forces vou into the object-oriented
mold aven when you may not want to be there, Actor’s
advertising claims that you can develop applications faster
in Actor than tn other languages, and that may be true once
you are accustomed 0 wiiting object-oriented code; but the
learning curve to get there is stesp. Really steep. As a
conseguence, Actor as a language has not laken the industry
by storm. Another disadvantage of Actor is that is uses a lot
of memaory and in certain cases it is slow. As | understand it
Whitewater is having more success with its add-in products,
especially its excellent Resource Toolkit iwhich | use).,,,
Hevw fo Wiile Your Windows Applications,
Chiis Cleveland, The Chicage Computer Guide, 5/91

... The most talked about new feature tin Version 2.0] is
Borland Ce+'s support for developing Windows programs,
Uniike Microsoft’'s and Zortech’s € and Ce+ offerings,
Bortand’s T+ V2.4 containg everything necessary to huild
custom Windows applications in short arder ... Alter
installation, you can build vour first Windows application
from the provided examples with only a few keystrokes from

inside the integrated environment ... Borland Ce+ Version
2.0 is an excellent performer and an exceptional value.
Whether you're huilding simple command Hne wilities or
multimedia applications, you can be confident tha choosing

Borfand C++ toady won't be an mistake tomorrow.
Product Review: Borland C++ Version 2.0, Scoft Maody,
Object Magazine, 9-11/91

- G s truly a better €. For one, it implements stronger
type checking through the specification of argument types in
function protolypes.. Very few developers were witling 1o
have a large project based on a language supported by only
a single company. The emergence of C++ as the de facto
object language for UMNIX and DOS systems removed this
factor. Almost all of the new generation of ODBEMS are
hased on Ce+, They use standard compilers, standard
debugging tools, and standard bbraries. C++ programming
environments, like Saber-C++, now also suppost the use of
ODBMSs...Ce+ is clearly emerging as the abject
programming language of choice . byt new tools for Ce++
are essential to make the transition. The Ct4 software
engineer needs language-specific wols for all development
tasks ...
Moving from C to s, David R Reed,
Cihject Magarine, 9 10/91

- Many erganizations are concerned with how they
leverage old skills into the new object environment. Some
help may come in the Object SQL query language. Object
SQL can be learned easily by someone who knows SGQL.
Like 5031, Object 50L is a nonprocedural langaage for
defining and manipulating databases. Unlike $OL, # can
access object datebases. Some implementations will also
enable Object SQL w access relational databases and will
be used in conjunction with 5QU Gateway products. One of
the most attractive characteristics of SQL has heen that it is
fairty standard across many vendors” relational DBMSs. By
contrast, there is as vet no standard for Objact 501 .
Objects and SQL: Accessing Relational Databases,
Mary F. 5. Loomis, Objeet Magazine, 9-10/91

Aﬁtihype

- 1Bill Gates]: It's important for me what kind of prograrms it
will enable. Certainly over half the new things going on at
Microsoit refate strongly to ehject orientation. But people act

fike it's fairy dust without talking through the scenarios ...
Gates” Vision; Putting Archives to Use, John Schaeidawing,
U5A Today, 10/9/G7

Paradigm

Sh

I3

i

... Building a single, integrated model for the problem
domain is samething the securities industry has to do. We're
face to face with the complexity of the solution right now.
Other industries won't be far behind. Take a close look at
your own problent domain; you may find that the celehrated
paradigm shift is not a problem of changing the way people
think but of deating with the resubting solutfon .
The Complexity of the Solution, Bill Welch,
Object Magazine, 9-10/97

... There Is an attitudinal problem, There is much talk about

the software manufaciuring paradigm changing. The real
paradigm shifl needed for the 90s is 1o change the actual
definition of computing. Industry thinking is stifl
handicappad by its descent from the punched card. The
sequential, procedural approach — even when timesliced or
executed in massively parallel chunks of work — has served
its me ...
Chstributed Object Management, Herb Osher,
Object Magazine, 9-10/91

conimed on page 14 ..

VoLume 3, Numser 2 = Decemier 1991




Excerpts from leading industry |
publications on aspects of object
technology

Graphics

... But in a world increasingly jammed with GOP proselytes,
we still don’t have an QOP graphics front end for these
igraphics] libraries. | would like to see something that would
give me ONE Ohject Oriented Design perspective with

support for several graphics libraries ..
Graphic Developer's Taste Test, Willtam E. Gates,
Midnight Engineering, 10/41

Industry
Neaws

... [1BM's James Cannavina] did concede that Apple had
more code o show for ohject-oriented programming, though
he indicated that his partner had not incorporated the
technology into a corporate-wide environment, “Apple’s
writien more code,” Cannavino said. “1 think we have a
hetter enterprise design”...
Apple, IBM Ink Formal Alliance Plan, john Thompson and
Margaret Ryan, Electronic Engineering Times, 10/7/91

... Objects were the subject of much debale, both public

and private, at Agenda [92]. Many of the speakers — from
Sun, Microsoft, NeXT, Light Sowrce Inc. and Hewlett-
Packard — traded barhs zhout how their objects were befter
than the ather fella’s and charging that they're all being
penatized by vendors and the media throwing around the
term “object-oriented” as if evervone understood what it

meant ..
The Fabufous Feline Dishes the Choicest Oiet from Agenda
a2, BRE, PC Week, 9/30/91

Operating
Systems

... The more advanced pen-computing operating systems
use object-oriented design for memory management. In
contrast o desktop GUI applications, which may reguire
multiple megabytes of memory, object-oriented
applications, typically require only about 100K to 200K

hecause the operating sysiem conserves memory by
eliminating redundant code ..

Is the Pen Mightier?, Kathleen Melymuka,

124-550 CIQ, 9/15/91

Language
& Tools

... To characterize Turbo Vision as only an interface builder
is to shorlchange it. Much of the product’s henefit occurs
tehind the scenes, where Turbo Vision truly delivers a
strang skeleton for complicated applications. Turbo Vision is
not a trivial product to learn, as it combines object
orientation, event-driven programming, and complicated
interface logic with mukiple resizeable winclows, hotkeys,
resources, and rouse supporl. Successfully uncoupling the
interface from program logic requires a complete switch w©
the event-driven paradigm — a switch that may be as
difficult as the move 0 object orientation. And, as Borland
says in the documentation, “If you use any of [Turbo Vision]
al alf, vou should use all of it”... For those who are making
the big move from traditional character-based programs to a
G future, Turbo Vision is perectly placed. You don't want
to tackle event-driven programming, application
framewarks, and an unfamiliar GUE APE simuitaneousiy!
Fven if you aren’l planning on moving from the character-
based warld of DOS, vou probably are developing mare and
more complicated programs and your users are becoming
moare and more demanding about ease-of-use issues. Turbo
Vision, ance learned, gives you a lremendous edge ..

. Although | embrace the results of the switch to objects
and events, | can’t help but think that a major reason for
C++'s success is that it allows gradual adoption of object
orientation and that an Application Framework allowing
gradual adoption of event-driven programming would be
simitarly embraced by programmers ..

... If you have an object that actually contains other
objects, you generally ... Well, vou generally wish there was

an object-oriented database available for fess than several
thousand dollars. Now there 15, Although the exact pricing
ared marketing details were still unclear, the German
company BKS Software GmbH plans to open an office in the
US and begin disiributing its object oriented database,
POET, for M5-00S, Windows, and the MeXT machine by
the time vou read this ... The product, as | saw it in beta test,
had some minor problems with documentation and the
makefiles for the demonsiration programs, Otherwise, it
worked flawlesshy, allowing me to store and relrieve
complicated objects with linde effort. 1 only used relatively
small, nan-network objectbases, so { can’t vouch for the
performance characteristics in thal area where object
databases claim the most — very large data stores (pictorial
data, for instance), Still, when it hits the street in the US, it
will be a real bargain,
lnherit the Window, Larry O'Brien,
Computer Language. 9971

... Despite assurances that 9X enhancements will be
affardable, some Ada experts stil aren’t convinced, Stephen
Zeigler, vice president for development ... at Verdix Corp.,
savs the proposed ohject-oriented-design changes represent
the most substantial casts 1o 9X implementation, which he
says will be “in the millions of dollars, including
documentation” ... Zeigler cfaims the object-criented
features, despite their popularity among software engineers,
are what ultimately will stick il to eompiler vendors and
their customers. “Object-oriented design tends to hide
problems untif implementation time, and changes are
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Incorporating graphical content into
multimedia presentations

Multimedia applications use a
diverse range of media for data
mput and output.

Whereas o traditional application might interact with
a wser only through a keyboard and a simple display, a
multimedia application might add 2 ouch screen, high-
resoluzion graphics, full-motion video, and full-stereo
sound. This arricle will begin to discuss the various rypes
of devices used in a multimedia praduction.

It should, however, be realized from the onset that
there is no one “multirnedia machine.” In most cases, a
standard compurer with additional software and/or pe-
ripherals added in will do. That is not w say thar any
machine can be made into an effective multimedia plat-
form. Multimedia implies a broad communications band
width that, in turn, requires a substantial amount of com-
puting power. In general, these types of applications are
very memory hungry and disk space intensive,

CHARACTER-BASED VERSUS BITMAPPED GRAPHICS
An obvious and useful multimedia peripheral is a high-
quality color display. In almost all cases, this means a
bitmapped graphical display: but, to assert this “obvi-
ous” choice with any level of confidence, one needs to
look at the alernative.

Character-based displays have been around fora num-
ber of vears, These displays tend to feature a finite set of
characters {(i.e., letrers, nurnbers, and symbols} thatare ar-
tayed within a fixed grid arrangement using 2 limited set
of colors, a few display attributes, and a single font. In the
industry standard VGA text formar, this means 25 lines
of 80 characters each, where each element can display
only 1 of 256 possible characrers at a given time using only
I of 8 background and 1 of 10 foreground colors.

At best, this offers a limited range of visual possibili-

ties. Pl prant you that a number of creative programmers
have stretched the medium to its limits — we've all seen
crudely designed “graphics” on character-based displays
— but the results are usually less than satsfacrory.

O the other hand, bitmapped graphical displays can
be used ro draw very realistic pictures. This is accom-
plished by changing the smallest display unit from an
entire character to a single pixel {or dot). These tiny
daots form pictures in the same way as a potnrillist paine-
ing or a haiftone picture in a newspaper. Viewed up
close, it's easy o resolve individual pixels; but, as one
pulls further back, the dots merge to form distinct and
recognizable picoure slements such as lines, circles, shad-
ows, textures, and the like,

A typical bitmapped PC screen has 640 pixels actoss
and 480 pixels down for a total of 307,200 pixels. By se-
teceively turning individual pixels on or off, it 1s possible
ror deaw sophisticated colorful graphics. With this scheme,
we can even display rext in several different fonts andfor
sizes along with a diverse range of graphical elements placed
anywhere on the page. A good example of the dramatic
difference birmapping makes is to compare a character-
based DOS application, such as Lotus 1-2-3 with a Win-
dows-hased hitmapped graphical application like Microsoft
Excel Ataglance, Excel looks slick and capable, whereas
1-2-3 looks boxy, outdared, and thoroughly uninspiring.

A second and equally important aspect of bitmapped
graphics is their ability to display each pixel in 2 sepa-
rate color. By alternating the color of individual pixels,
it is possible to produce a wide spectrum of coloss and
effecrs. [ndeed, true onscreen photorealism is now within
the grasp of the modestly well heeled.

All this good stuff, however, comes at a price. It rakes
a lot more system resources {i.c., bigger hard disks, ex-
pensive displays and display adaprers, etc.) to store and
display a bitmapped picture than it does to display a char-
acter-based one. Using the character-based display de-
scribed above, a full sereen could be stored in only 4,000
bytes — 2,000 byres for the dara and 2,000 bytes for the
color and display attribute information. On the other
hand, a 640 % 480 pixel 16-color bitmapped picture would

by Louis Berman and Kenneth Weiss
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require 153,600 bytes. And 16 colors is the absolute min-
imum that should ke used for mulrimedia work. Actu-
ally, we consider 256 colors to be barely acceprable. Of
course, that doubles the storage requirements to 307,200
bytes for cach screenful of information.

And, 1o provide true photorealism, 2 lot more colors
are required ~— 16.7 million more of them, tw be pre-
cise. This is achieved by using 24 bits per pixel which,
unfortunately, triples the picture storage size to 921,600
byres. That's a lot of dara, bur the pictures look great.
Then again, a 540 % 480 x 24 bit display is rather mod-
estly sized for today's world. Just imagine 2 1,280 x 1,024
% 32 hit display {wirh 8 bits used for color transparency).
That adds up ro a whopping 3,242,880 bytes per screen-
ful. Wow! Just imagine how hard your hard disk would
%}8\78 jie] Chug [59) Pass {llat dﬂ{"& o [he &iﬁp}?ﬁy 'r}d'{lp[(‘fr in
a timely fashion. Needless to say, such displays severely
tax the abilities of current desktop rechnology. The re-
sult, though, is absolutely superh. And data compres-
sion can be used to greatly reduce this anerous require-
ment - quite often by & factor of 30 to 1 or more.

Loy surmary, while in s possible to produce a visually
Hmited multimedia applicatrion using a character-based
display, it is almost always betrer to do ir on a birmapped
display. Moreover, it is better to use a higher resolution
display, budger and storage requirements permitting.

VIDEOQ INPUT

Most computers display information by sending dara thar
is stored on a hard disk directly to a video display adapror.
The adapror’s joh is to take the computer information and
transiate it into a signal that the moniror can use.

One very powerful technigue used in multimedia pre-
sentations is to display not only computer-generated data
but to display input from video devices such as television
receivers, VORs, video cameras, andfor laser disks. These
devices are NTSC compatible. NTSC is the elecoronic
standard used by our televisions. Displaying NTSC signals
on a computer display requires additional equipment w
merge it wirh rhe dara coming from the compurer since
standard video adaptors cannot accept NTSC signals as
input. A special video overlay board that has connectors
o physically plug in the NTSC devices is required. A num-
ber of video overlay boards also support a wide range of
image manipulations including color correction, line
stoothing, contrast contral, and the like — all of which
can be performed under direct computer control. By com-
bining the NTSC video with the computer-generated
video, it's easy to add special effects such as titles or chro-
makeyed overlays ro presentations. Just imagine being able
1o merge any video footage with any computer-based graphic
and/or animation. You could, for instance, create your own,
onscreen wearherman.

These boards used to cost 32,500 and up. Recently,

though, the boards have broken the $700 dollar range,
and we expect the price to continue to drop as time poes
on. Similarly, the software that contrals the hoards has
dropped into the low hundreds. | might #lso add ar this
point that the entire process has been greatly simplified.
You used to need 2 PhD. o operate one of these things.
Now, you simply need an exemondinary amount of patience.

Thaznlkfully, though, the effort is generally well te-
warded. For starters, NTSC devices are both cost effec-
rive and all pervasive devices. Video is everywhere —
so much so that people are starting ro expect it ro ap-
pear on their computers. Actually, many corporations
already have vast Libraries of live video that they wish
to present inan interactive format using compurers. All
it takes is a video overlay card and a computer-controlled
VR er videodise player.

STATHC IMAGES
One of the challenges of any multimedia presenration is
gathering the conrent. A very effective way ro produce
content is to use a video overlay hoard wo caprure video
images as computer Ales. Most video overlay boards have
facilities to grab a video image and write it onto a stan-
dard disk in a number of graphics formars. Once caplured,
those images can be incorporated into any presentation.
It is relarively simple to plug the NTSC device into
the overlay board and caprure 2 picture. Images can be
taken directly fram a releviston or camcorder. These are
very commaon, inexpensive devices that are readily avail-
able. One of the newest N'TSC devices is the digival suill
frame camera. It is a cross berween a regular photographic
camera and a video recorder. [t records the sdll ghoto
on a miniature floppy disk in the camera. The picrures
are then viewed by plaving them back on a television.
Since digital cameras are also NTSC compatible, it s a
very convenignt way to collecr information for multi-
media presentazions.

FULL-MOTION VIDEQ

Must peaple think of multimedia presentations as full-
motion video. While professionally shor full-mation
video is the ultimate in multimedia, it is often very costly
{more than $2,000/minute) and complicated o produce.
Most multimedia productions do not have or even need
full-motion video. But, if it 15 necessary, the laser disk
is the device of choice (note: C1 ROM players are poised
to replace laserdises in this role).

Laserdiscs have been available for many years. They
are telatively inexpensive at under $1,000. The media
(laserdisc) looks like a large avdio CIY and has 30 min-
ares of video stored on each side. The laserdisc can out-
put full-motion video and high-quality stereo sound into
the video overlay board. The most useful feature of the
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taserdise is that the computer can instruce the laserdisc
where to start playing and when 1o stop playing. This fea-
ture {called frame addressing) allows sophisticared playing
sequences 1o be constructed. For instance, an instructional
segment can be displayed in a computer-based maining
picce. The computer can then ask the seudent to answera

‘guestion. H the student gets the answer wrong, it is very

easy to teplay the previous sequence or, berrer ver, w play
an additionad Instructional video segment to berter explain
and reinforee the material This can only be done because
the videodisc can be addressed to play from a specific start-
iy place {(frame) on the videadise, A downside to videodisc
is that it is expensive 1o get the video content onto the
dislke. At present, it costs from abour $1,100 o $1,800 to
master a disc. Obviously, this, along with the other costs,
tends o place videodisc use within the hands of the rea-
sorstbly well off. One thing to remember: once the videodise
is mastered, it cannot be changed without remastering the
dise (for another $1,100 w0 $1,800)

VCRs can also be hooked into a video overlay board.
The gualivy of picture is generally less than rhat of 2 laserdisc
and tends to deteriorate over time. Another major differ-
ence is that most VURs do not have frame addressing.
This makes it difficult vo produce sophisticated play se-
quences. The basic VUR funciions may be avatlable {start,
stop, rewind, etc.}; however, precisely playing sequences
of video is often not possible. Also, VURs are sequential
devices. To plav a video sequence at the end of the tape
dicrates thar the tape be fast forwarded to the end. In con-
trast, a laserdise can be directly posicioned withour a long
wait period. This is analogous to data access from mag-
netic tape vs. hard disk. The major advantage to VCR-
based multimedia producrions is thar most people have
VCRs, making plavback access casy and inexpensive.

MON-NTSC IMAGES
While input from NTSC devices is very useful, the vast
majority of muitimedia content comes in from orher sources.
These sources include clip art libraries, drawing programs
such as CorelDraw and PC Painthrush, and suthoring sys-
tems like ToolBook, scanners, and CD ROM players.
Crraphics are transferred and stored in a variety of for-
mats. The most popular being TIFF, GIF, WME, PCX,
and BMP. Most graphics programs can convert their own
image formats 1o one or more of the above. There are also
a murmnber of standalone conversion programs that can
take the graphic dara files and convert them into another
format. The standardization of graphic file formars makes
it refatively easy to exchange graphics. Indeed, the video
capture boards usually miske it easy to capture an image
into a variety of graphics file formats. The following medal-
ities are all able ro import andfor exporr in standard graph-
ics formats. It is important to remember that the follow-
ing devices do not need a special overlay bouard 1o work.

Scanners
Scanners come in various flavors. The major types are
flarhed, full-page and lumd-held scanners. Hand-held scan-
ners transfer any image into # standard graphies file for-
mat by physically moving the scanner over the page. Most
hand-held scanners are four inches wide. They are quite
useful, especially for smaller images such as logos and sig-
natures. If a larger picture must be scanned, it is somerimes
passible ro scan the picture in multiple picces and join
them, The process can be tricky, although it is possible.
For full-puge scanning, a flathed scanner is best, The
image is placed on a glass plate {much like in a copy ma-
chine) and transferred into a graphics formar and placed
in a disk file. The scanned images frequently need some
form of color correction andfor edizing. The scanned im-
ages can be brought into various paint programs to cor-
rect a variery of problems and scanning artifacts. Also,
take note of the facr thar scanned text is treated as a pic-
ture. You cannot read this information directly into a word
processor. There are, though, optical character rece

o1~

tien programs that can convert scanned text into machine-
readable characters. Page scanners scan a page ar a time
iry a manner strilar to the way a fax machine scans a page.
Beciause page scanners scan one page 2t a Bme, if 13 im-
possible ta use them to directly scan pages that are bound
within a book.

Paint Programs

Sometimes it is necessary to create computer-based art
from scratch. These programs give the artist the neces-
sary tools to draw an amazing variery pictures, [t is often
necessary to read clip art into the paint program to mod-
ify or edit the original picrure. As with scanners, paint
programs import/export in a host of graphics formats.

Authoring Systems

Besides collecting images, it 1s necessary 1o weave the in-
dividual pieces into coherent presentations. There are
many multimedia authoring systems such as Toolbook
and Authorware. Each package provides 2 set of drawing
tools to create graphics as well as ools to manipulate graph-
ics created by other packages. It is notuncommon ro scan
ar image, import it into an authoring system, and clean
ot alter it with the authoring system’s own tools.

CONCLUSION

Although we have discussed only some of the ways thart
graphical centent may be incorporated and displayed in
multimedia presentations, we hope you have gained in-
sight into how graphics can enhance your presentations.
And, as the rechnology matures, new approaches will be-
come available. ==

Yorume 3, Nusmieer 2 = Decemser 1991




= Your Turn =

How about it? How are we doing? This is the place to send us your message. Tell us what you like and what you don’t, what you'd like to
see but don’t — or whatever other feedback you'd like to send. Send comments to Marie A. Lenzi, 155 E. 31st 5t. #22, NY, NY 10016;
fax to Tre Hotring, (212)725-0224; or, if you're ordering, send along with your order.

Please check whichever box applies: .

Read entirely Scanned Found helpful ~ Will refer to Didn’t read
Feature a a 3 | a a
Getting Started Qa 5| Q | I
Objects down under a a a a a
FYI a a (W] i a
Product Announcements Q a a ] Qa
Calendar | | a a ]

Please rate the following 1 (dislike or strongly disagree) to 10 (like or scrongly agree):

Presenration of material _ Comments:
Accuracy of material _ Comments:
Overall helpfulness in your job _ Comments:

What else would you like to see in Trs Hotiing?

Any other comments!

Name, title & phone (optional ):

hotline ;) on

OBJECT-ORIENTED

LJYES, plug me into the latest thinking and developments in object-oriented tcchnology. Enter me as a subscriber at the term marked below and
rush me the current issue. This is a risk-free offer — I may cancel my subscription at any time and promptly receive a refund for the unused portion.

1 year (12 issues) 2 years (24 issues) Back issucs @ $25 each ($27.50 foreign):

%249 A5478 (save $20) Vol.1, Nos.
{outside US add $30 per year for air service) Vol.2, Nos. \"’01-3, Nos.
[ Phone order [J Bill me Mail (and make out check, Send me a complimentary
Call Subscriber Services [d Check enclosed J%ﬂzlﬁz:’_rlfl)\f; copy of your related
(212)274-0640  Credit card orders Silsoriber Sivies publication(s):
A MasterCard P.O. Box 3000, Dept. HOT
(] Fax order O Visa Denville, NJ 0?854
. K forveigm ovders must be prepaid m US g
Fill out term and name/address e et L [ THE JournaL oF OBECT-
information, then fax to: ORrIENTED PROGRAMMING
(212)274-0646
Cards Expiration Dare W OpiecT MAGAZINE
(1 Send me a copy of Signature sl
THE INTERNATIONAL A Tue C++ Rerort
QOP DirecTORY I?\]'smc —— - -

@ $63 ($71 foreign)

(all directory orders must be prepaid;
fax or mail eredit card information w
SIGS, 588 Broadway, #604, NYC 10012,
make check payable to OOP Directory.
Foreign orders must be prepaid in US

dollars drawn on US bank.) pyne | Tolephone DING D1NC

(Call Subscriber Services
(212)274-0640
or send order to
SIGS, 588 Broadway, #604
New York, NY 10012

| Company

Street/Buildings

City/Province

ST/Zip/Country

-

botline ) on

OBJECT-

“ORIENTED
technology

VOLUME 3, NUMBER 3

THE MANAGER’S SOURCE FOR TRENDS, ISSUES & STRATEGIES

JANUARY 1992

Enterprise object modeling:
knowing what we know

When philosophers first asked “How do
we know what we know?” their query
reflected awe at participating in the
definition of the human condition.

Robert Shelton
as kibitzed by Marie Lenzi

Our predecessors sought to give meaning to being hu-
man, to understand thinking and knowledge, because
they believed that brain power distinguished humans from
lesser animals. With our brains, we could create, we could
use tools, we could compute... The future was ours!

The plight of modern man reminds me of the line from
Dr. Seuss, “Look Ma, no hands!” Taday, we find ourselves
drowning in the products of our brain power: computer
technology—everywhere! This one creation has forever
redefined the human condition. As a writer, all my work
is done on a computer that my colleagues will tell you is
permanently attached to the ends of my fingers! [ can’t
even wash my clothes or drive my Nissan pocket-rocket
without using a computer. We could reasonably surmise
that the human condition is no better off for the chip.
We're still asking “How do we know what we know?”
Hawever, our focus has shifted away from ourselves.

Today’s computerized enterprises are drowning in
data, a fate made possible by the chip. Not only do we
not know what we know, we usually don’t know what
it means when we do know it. So separated are our
megabytes and programs from the businesses they were
intended to support that what we think we know of-
ten means something else! We are not living in the in-
formation age. Information implies meaning. We are
living in the data age. Data implies quantity, not qual-
ity. Today’s organizations struggle with the tools and
techniques of semantic modeling not for the joy of en-
lightenment, but in a desperate grab for meaning. What
is sought is the rtool for imparting meaning to our tor-
rents of data.

Good tools exist for capturing the meaning of this
flood of data, but few information professionals really use
them. Enlightened practitioners (Fleming and Von Halle
in their Handbook, Bob Brown and Tom Bruce of IDEFIX
notoriety, and Dan Tasker, with 4th Generation Data)
have given us concise methods for extracting meaning
and data structure at the enterprise-wide level. But all
too many information systems managers and practition-
ers think the process of enterprise modeling gets in the
way of meeting programming deadlines. Buildings aren’r

continued on page 3.
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fe time has come, the Walrus said..”

This is my last Hotfine editorial. The time has come for me to say so long.
The time has come for me o pass ediforial responsibilities for the Holline
onto another. The ime has come for a newsletter that truly targets the strate-
gic level of the industry.

When | ook over as editor of the Hotline in July, 1990, objects were still
very much a niche technology. There was no management-level periodical
targeted specifically at objects. The Hotline filled that gap, but at an opera-
tional fevel: at the level of development and project managers, those who
truly needed immediate assislance. Mow, in less than two years, object tech-

nology has expanded 10 a point where we can take the Motline o the level
for which itwas originally intended. However, it has to go there without me,

While the industry was getting ready for a strategic newsletter in objects, |
was buitding my own object tec hmiog,y business, as well as launching Ob-
ject Magazine. Now, much to my dismay, HHind myself in a position where
I have 1o make a choice: either increase the hours ina day or give up a e
sponsibility. Why can’t 1 get control over the Taws of physics?

We searched for quite a while 1o find the correct person and, of course, he

was right under our noses. Rebert Shelton has been a friend and colleague
for many vears. You get a firsthand look at his style and approach this manth,
as he is our feature author, However, you won't get the complete picture, In
addition to his interest and skill in strategic level issues, he is an accom-
plished technician. (He regularly contributes product and book reviews Lo
Object Magazine)

Mr. Shelton feels as strongly as | do about closing the “Business/Technoiogy
Gap.” His initial article, “Enterprise object modeling: knowing what we
know,” reflects a need for serious work among business and technology
types. Pooling intelfectual resources 1o re-enginser business (not just busi-
ness applications) and (o incorporate technology as an integral part of the
restructured organizations requires a mix of strong business and technical

skills, acute writlen and spoken communication skills, and, mostly, a reign-
ing in of individual ego dand all T want for Christmas...). Robert and Twill be
doing work in this area, as evidenced by the co-byling on his article. We
plan joint writings and conference |'}re'~‘(=ralalinns on the topic, the first 1o be
presenled al Object Expo, June 1-4 in New York.

There are other things going on in this month's Hotfine. In the December
‘61 issue, Mike Connell offered “Adopting Objects: a Path.” This manth, par
2 of the series offers “The Pitfalls.” Mike recognizes the fact thatabjects is a
“team sport,” that there are nontechnical as well as technical considerations
10 be addressed, and thal without a direction or a targel objective, we can
get as bogged down in R&D as did the dinosawrs in Le Brea.

And, finafly, this month Brian Menderson-Sellers and | M., Edwards have
looked at the adoption rate of object technology in Australian industry. Lam
pleased thal Brian was able w provide an article for my last Hotfine, While
[ have been editor, he has done a fine job of keeping us informed on what
and how obijects are dofng in Australla.

Well, the time has come 12 say so long from here, but not goodbye. The time
has come 1o wish the best to Robert and to the continuing growth and mat-
uration of the Hotline. And the time has come Tor the industry Lo Tinally have
a strategic level newsletler in object technology.

“The time has come, the Walrus said, to speak of many things
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number to the Edivor: Marte AL Lenzi,

133 East 31st Streer,

#2285, New York, NY 10018,

fax {212) 715-0224.

February 3-5, 1992

LOOK 92
Copenhagen, Denmark
Sponsor: Niveau, Object
Magazine, & The Jowrnal
af Obect-Oriented
Programiming

Contact: Miles Silverman
{1123 274-0640

February 5-7, 1992
QO 92
Munich

Sponsor: The Joumal of
Ohbject-Oriented
Programming & Ohject
Magazine

. Germany

{Contact: Miles Silverman

(212} 274-0640

February 11-21, 1992
{4+ Across America
SF LA, Dallas, Chic., Bos.,
WY, Wash, DLC.
Presenred by:

The C++ Report

February 25-28, 1992
Software
Drevelopment ‘92

Santa Clara, CA

Sponsor: Miller Freeman

Contact: (4151905-2414

March 23-26, 1992
DB/Expo”’

San Francisco, CA
Sponsor: NDN

Conract: (415¥941-8440

Sponsored by: Microsoft

Contact:

(212)274-9135
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Wew Partnerships
and Aquisitions,
January 1992

KnowledgeWare, Inc. and tntelliCorp, Inc. jointly announced that the merger agreement under which KnowledgeWare was
to acquire InteliCorp in a stock-for-stock exchange has been erminated. KnowledgaWare and IntelliCorp are continuing
discussions with respect to possible cooperative development and/or marketing arrangements aimed at offering integrated
CASE solutions for the UNIX marketplace.

Saher Software, Inc. has changed its name to CenterLine Software, lnc. It has also changed its products names from Saber-C
ta CodeCenter and from SaberC++ to ObjectCenter. Centerbine has also announced cooperative marketing agreements
with Rational and Versant Object Technology under which the companies will jointly market their producis to Cr software
development organizations. Centerline also arnounced the integration of i1 CbjectCenter programming environment for
C++ with Versanl's ODBMS. CenterLine and Rational are exploring opportunities to produce a complete integration of
ObjectCenter and Rational Rose.

ParcPlace Systems, inc. and Servio Corp. announced that they will cooperatively integrate and market their products. Under
the terms of the agreement, the two companies will cooperalively market and integrate Objectworks/Ce+ and GemStone to
foorm an enterprise solution for C++ programmsrs.

The Object Management Group Inc. announced the adoption of the combined specification for the Object Request Broker
from six companies—Digital Equipment Corp., HyperDesk Corp,, Hewlett-Packard Co., SunSoft, Inc, NCR Corp, and
Object Design, Inc. The written specifications will be available in January directly from the OMG,

Object Design and Spatial Technology, Inc. have cooperatively integrated their products. ObjectSiore is the only object-
ariented database on the market fully integrated with Spatial Technology's ACIS geometric modefer.

ObjeciStore has also been integrated with the STEP Tool Kit from STEP Taols, Inc. STEP Tools' products canvert data from
old legacy formats such as AutoCAD, DXE, or IGES files into STEP/PDES format.

Guidance Technologies, Inc, has signed a three year distribution agreement with ICL, a European-based information
technology company. ICL has been given the nonexclusive right to use and resell Choreographer, GUldance Technologies’
araphic user interface development environment, through branch sales offices worldwide. 1CL will also have exclusive
distribution rights in Scandinavian countries. GUldance Technologies also announced that it has been awarded a patent on
its DisplayObject Editor, a key component of Chareographer. The new patent, No. 5,041 992, includes 17 claims that cover
visual techniques for creating graphical screen elements.

1BM has selected ONTOS, Inc. as an Industry Application Specialist for the multimedia mazket. As an 1AS, ONTOS becomes
a partner with 1BM in the multimedia market on a national basis. ONTGS also announced it will supnont O8/2 2.0, ONTOS
DB currently supports ©O8/2 Version 1.3, Earlier, ONTOS joined the 1BM Business Partner program as the first object
database vendor.

information Builders, Inc. and Apple Computer, Ine, announced a strategic refationship in which [BI's Enterprise Data
Access/SQL chientserver software will provide an Apple Macintosh personal computer acoess 10 a broad array of
nonrelational data. The relationship will also include future software development by (Bl for the Macintosh and joint sales
and marketing efforts bebween the two companies.

Information Builders, Inc. anncunced a sirategic alliance with Sefi-tek Infernational, Inc. that will provide high-resclution
graphics capabilities to UMNIX-based users of 1BI's FOCUS.

Meridian Software Systems, [nc. and Seftware Productivity Selutions, Inc. agraed to form a strategic business alliance for
the promotion and safe of SPS’s object-oriented Classic-Ada software development tool set o the PC users market, Meridian
will be selling the Classic-Ada product along with its own extensive line of CASE tools

Dr. David Majer, a scientist at the Oregon Graduate Instituie of Science and Yechnology, will lead a national research team
in desigring new software and appiications for object-oriented databases under grants from the Defense Advanced Research
Projects Agency (DARPA) and the National Science Foundation (N5F).

Glockenspiel has been appointed as the exclusive European Authorized Marketing Agent for USL's C++ Release 3.0, a new |

praduct {ealuring the full implementation of “Templates.” Glockenspied, a Dublin-based software technology house,
specializes in C++ for software developrent.

Drgitalk announced support for 1BM's OS/2 Presentation Manager in its release of Smalltalk/V PM 1.3, As part of 1IBM'y
support for Smalitalk/V M, the company has licensed Digitali Lo ship the dynamic link libraries for these new controls.
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... continued from page !

built by documenting the concrete flows on blueprints,
but, alas, many business applications still are.

Even when we do use the tools of enterprise infor-
mation modeling, we are dealing only with par of our
prablem. Enserprise data models enable the skilled an-
alyst ro represent static business data structures. But busi-
ness nules are modeled—and implemented—separately
from enterprise data, as are integrity and domain con-
straints. How is the dynamic behavior of data (which is
encirely apart from application programs) implemented?
Why is the data irself still disconnected from the mean-
ing—the business defmirions that make data something
more than random members? These are the kinds of is-
sues that obiect-technaology supposedly addresses with
a waive of the magic mouse.

Yet something is fundamentally wrong here. As our
industry revels in its newfound truelove object-oriented
everything, we even give our pet cats perverse orienta-
tions in the name of O-0. Once again, we are trying to
solve the world’s problems at the program code level.

Brad Cox makes what I think is the essential dis-
tinction for information professionals and for the data-
drowned, computerized husiness of today: abject-ori-
ented programming is for developers; object technology
is for peaple. Sounds so earthy, Lthink he's a closer Cal-
Horniar. Iv was Brad's concepr of the “Software 17 that
rurned on the proverbial light bulb for me, wiggering
my transformation from a programmer to an ardent prac-
sitionet of engineering methods. Onee again, his abil-
iry to put broad philosophy into a few words gives new
meaning to our technology.

In light of Brad's observarion, | think of object tech-
nology not in rerms of programming technology. Try
this on for size: obiects are the things and concepts in
the real world. For our businesses, products, customers,
machines, erplovees, and bank accounts are obiects.
Objecr oriented is an artitude. Being -0 means fo-
cusing on real world things in contrast 1o the alterna-
tive, which I will call computer oriented. Object tech-
nelogy, then, is a conceptual tool for helping us focus
an things in the real world.

What seems promising about object technology is
the migration of computer technology away from the
computer toward a focus on the real world. This rech-
nology could be used to raise the human condition from
data drowned to, perhaps, information driven.

So what's “the right stuff?” How do objects fit? How
can a business develop an integrated understanding of its
shared data and shared behavior? How do business rules
fir? And how does any of this help me with today’s databases?

The insight given us by semantic informarion mod-
eling is so obvious in its simplicity, yet limited in its
paucity: healthy organizations must understand, man-
age, and share data. Wow, Mom, does this mean | have

to shate my toys! Yes, Robert, now why is that so hard?
Well, if [ have defined my power structure around in-
formation coneral, allowed my data ro diverge from oth-
ers’ business knowledge, and defined my business facts
from the narrow vantage of my deparrment, it’s hard!

Sound enterprise-level information modeling can dig
2 business out of this mess, but only part way. Entity
modeling looks at stakle structures very precisely, but
allows nio rules or dynamics. Sephisticated modelers have
moved beyond isolared data to capture the business rules
that give data its meaning. The best practitioners model
at the enterprise level using definitions and precise en-
riry naming {semantic modeling) until they obrain a
consensus. Unly then do they proceed to examine the
attributes. Lr this way, information professionals can im-
prove the business by catalyzing enterprise-wide change
without getting lost in the corsupt data structures and
curf wars of today. I didn’t say this was easy, but those
who make the effort to develop the social skiils, busi-
ness background, and rapport with business peers needed
to gain credibility and influence in an organization re-
ally do this!

é6

Brad Cox makes what [ think is the essential
distinction for information professionals and for
the data-drowned, computerized business of
today: object-oriented programming is for
developers; object technology is for people.

L

But we're still not home free! Herculean efforss to
share data by the same rules don't begin to address busi-
ness funcrion. Separately addressing shared data and pri-
vare process make sense: reports run against shared data
are a case in point. Perhaps we do share the reports, but
maybe not. These aren’s of parassount importance. The
process thaz concerns me is the stuff that makes the husi-
ness work. Where do the business nules get implemented
so thar business users (not programmers) are in control?
What about rules that transform data from one state to
another? What of the processes that drive work-flow sys-
rems-—business process-control solutions that are dy-
namic emulations of human organizational behavior in
which the computer becomes a real-life player instead
of a passive data server! We still don’t hear about shared
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== ENTERPRISE OBIECT MODELING

process above the level of shared functions in edit li-
braries. While data sharing concepts have become rel-
atively sophisticated, process sharing is seilf viewed as a
programming-level problem. By analogy to Brad Cox's
observation, data sharing is at the ohject technology
level; shared process is still ar the OOPS level. This, |
would suggest, is where object technology can help.
Object technology ar the enterprise level is about
understanding the strategic things of rhe business. These
things are wsually shared among different business ac-
tors in divergent ways, ar different peints in time, There
are rules in the sharing game that the things need to en-
force hecause we actors won't. We actors know some-
thing about the things; there is also informartion that

66

Enterprise object modeling is a superset of
enterprise information modeling: data elements
and stable structures (relationships), plus
behavior, rules, and temporal transition.

the things know about themselves to which we actors
are not privy. As the things take on rule enforcement,
they adopt behavior. When belmavior is more than sim-
ple integrity enforcement, we're talking abour shared
process—instilling the smarts of our business into the
rhings that we use, manipulate, sell, rrack, erc. A logi-
cal extension of this is to give the behavior intelligence
through embedded expert systems. Ultimarely, the dis-
tinction between things and actors is the stuff of phi-
losophy: we maintain an illusion of difference o sup-
port our own self-esteem, but we're creating objects in
our own image. Far out?

Now replace “things” with “ohjects.” For the imple-
mentation minded, we’'ve walked around the defmition
of objects that has been ceneral to QUPS for several
years; only the stukes have been raised from rhe program
ta the enterprise. Embedding expert systems capabili-
ries in methods {the OOPS rerm for behavier) and us-
ing methods to enforce business rules is nothing new.
What is new is thinking about the business in terms of
ahbjects. Not computer structures—real-world structures.
Today'’s approach to thinking about shared data in rerms
of entities is a step removed from ealking about tables.
Object technology can move us a level of abstruction
further away from the implementation {and OCOPS,

pleasantly, can move implementation a level of ab-
straction further away from the computer, as well). In
short, object technology is defining computer reality in
terms of business reality. Computer-oriented technol-
ogy achnirahly arternprs the inverse.

Enterprise object modeling is a superset of enterprise
information modeling: data elements and stable struc-
tures {relationships), plus hehavier, rules, and temporal
transition. Instead of packaging data into entities, pro-
cesses Lt prograrns, and stringlng the meaning and rules
somewhere between the rwo, we package the whole ca-
hoodle into business objects. The object knows certain
things abour itself {that, presumably, the business user is
interested in knowing); has the ability to maintain is
own validity by enforeing business rules; and can partic-

ipate-—again, by the business rules—in behavior thar -
volves other business ohjects. Objecr technology also
provides a mechanism that allows business users t agree
to disagree through the concepts of inhetitance snd over-
loading. Inheritance allows 2 business object 1o be defined
in terms of another business object; overloading is one
way of allowing it to be different. In roany respecrs, this
concept of enterprise object modeling addresses in an or-
ganized package the things we need to know but lack the
tools to represent. As Marie Lenzi explains ir, object 1ech-
nelogy is sorr of WYGIWYS (that's what vou see is what
you get, with a backwazrd orientarion!).

Clearly, the maturation of ohject technology can be
used to our advantage. While it won's stem the tide of
useless information, it will give us as managers and in-
formation professionals a toolkit for correcting rhe prob-
lern——if and only if we are willing to do it ourselves. This
article raises some of the issues that need more thought—
some new, somne building on the known, These are among
the things that furure issues of the Hetline will address.
Hegardless of your leanings om object technology, re-
member the admonition found on every new automo-
hile sobd in the US: “Warning: Obiects in the mirror are
closer than they seem.” ==
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1DB introductory
package

Parsistent Data Systenys, inc.
C 75 West Chapel Ridge Rd.
Pitsburgh, PA 15238

(412) 963-1843

Persistent Data Systems, Inc, anncunced the availability of a new introductory package for its 1DB object database, specially
priced at $99. The IDB introductory package includes a working application that runs under the IDB browser, a 150-page
tutoriat, the database schema and C source for the working application, and a $99 credit toward the purchase of the full IDB
development system. Versions of the introductory package are available for Windows 3 and the Macintosh. The lutorial
assures that the reader knows how to program in €, but doss not require any prior experience with object-criented systems.
The Persistent Data Systerns’ D8 object database is a lully object-oriented database that runs on wide range of personal
computers and workstations including Windows 3, Macintosh, NeXT, HP thoth Domain/OS and HP/UX), and Sun. IDB can
be configured 10 run either stand-alone or networked with any mix of supported platform using a peer-to-peer architecture.

Object-oriented
database

manipufation system
VI Software Construction
GrmbH

Petritorwall 28

3300 Braunschweig
Cermany 49531 24 24 00

VT Software Construction has launched a new object-oriented database manipulation system. The ODBMS has been
impiemented by using SmalltalleV to support the software platiorms 05/21.x Presentation Marager and Windows 3.0 Iis
storage facilities of objects can be used during the developrment of Smalltalk applications as well as by a stand-alone database
application. ODBMS will be delivered with an integrated wraphical user interface. 1t stores arbitrary objects such as data, text,
and images in opposition to relational databases. The integrated manipulation system of ODEMS allows the creation of
databases that store objects with arbitrary attributes,

Malrix.h++/
Linpack.h++

Rogue Wave Software, Inc.
PO Box 2328

Corvallis, OR 97339

(503} 754-23717%

Rogue Wave Software, Inc. has started shipping two new C++ class libraries, Matrix b+ and Linpackh++. These new Cor
class libraries extend the C++ language to include numerical algorithms that were previously available onlyv in Fortran, Both
Matrix.he+ and Linpack.h++ are completely compatible with Rogue Wave's other C+ class libraries, Toolks. h++ and
Math.hr+. Matrix.h++ and Linpack.h++ are available for most machines (from MS-DOS to UNIX) including 2 veciotized
version for the CRAY. Mafrix h++ includes all the funcrionality of Math.h++ and specialized matrix classes such as banded
symimetric. positive-definite, Hermitian, triagonal, ete. Linpack.h++ includes alf of Matrich++ plus all of the funciionality in
the Fortran version. However, the traditional messiness of the Fortran version has Been replaced with high-level, yet efficient,
abjects that make code easier 1o write and maintain.

anline Smalltalk

markef

The Agorics Profect
10364 Bridgetown P,
Burke, VA 22015
(703} 250-4760

The Agorics Project has announced the agening of an onfine Smalltalk market on the AMIX electronic marketplace. AMEX is
provided by Autadesk, a subsidiary of the American Information Exchange Corporation. Smalltalk developers will be zhle 1o
buy and sell classes, methods, tools, frameworks, and other Smafhalkrelated information. Features include electronic maail,
negotiation facilities, hypertext linking and navigation, cusiomizzble personal “notebooks” (o facilitate record keeping, and
cerdral billing and payments by AMIX

2%

Calendar Object
Serig Corp,

1981 E. 4000 South

Salt Lake City, LT 84117
(801) 777-7788

(G00) 876-6847

Serius Corp, has introduced the Serius Calendar Object, which allows users of the Serius Programmer and Serius Developer
desktop programming environment for the Macintosh 1o incorporate calendars into the applications they build. The Calendar
Object can be used o creale appointment calendar applications complete with alarms to alert end users o upcoming events,
Calendars can be customized by changing their size, font type, color, and layout. In combination with Apple Events, the
Catendar Qbject can create appointment calendars that communicate over a nelwork. The Calendar Ghiect is part of the
Serius Object Library, 2 library of 46 prefabricated components that users can combine in nUMercus ways 1o create custom
applications.

Star Sapphire
Common LISP

Version 3.2
Sapliens Software Cormp,
PO, Box 3365
Santa vz, ©A 95063
(408} 458-1990

Sapiens Software Corp. has released Version 3.2 of its Star Sapphire Common LISP for the PC, PS/2s, and compatibles. The
new version includes over 80% of the Commaon LISP specification. New features include the use of virtual memory i the
editor, improved support for LISP compound types, conformance with proposed ANS! Common LISP, and an inferactive text
screen designer. Also announced was a new pricing policy for academic copies of Star Sapphire: $50 per single copy with
proof of academic affiliation and a volame price of $40 in quantities of 10 or more.

Persgnna

lnnoVision Software, Inc.
309 Pinevue D,
Monroeville, PA

[412) 392-1580

Innovision Software has announced the released of Persona, their latest Actor add-on producl. Persona provides a full-
featured programmer’s editor for use within Actor. It consists of a set of class libraries thal, when loaded into Actor, add many
powerful editing features 1o the Actor browser. Some of these fealures include mudtiple windows, multiple method buffers,
and undofredo capabilities. Persona also provides an excellent collection of popular programming editor emulators. Persona
is currently available for Actor Versions 3.0 and 4.0. BRIEF and Epsilon emulaters are included with the product, Additional
emulatars will also be available.
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Product . Announcements

Product Announcenients Is a service to the
readers of the Horunve on OsiecT-ORIENTED
Tecrmen oy, I is neither a recommendation
nor an endorsement of any product
discussed.

Object Center

Version 1.7

Centerl ine Software, inc.

1) Fawcett SL

Cambridge, MA 02138-1110
(617) 498-3000

CenterLine Software, Inc. formerly Saber Software) announced a major new release of QObjectCenter (formerdy Saber-C++].
ObjectCenter Version 1.1 incorporates new capabilities, better support for large projects, and performance enhancements
requested by users deploying C++ in critical development projects. By supporting shared libraries on the Sun platform,
OhbjectCenter users can now load and link functions and data from shared libraries on Sun-3 and Sun-4/SPARC platforms.
ObjectCenter 1.1 fully supports the industry standard clront 2.1 implementation of C++. ObjectCenter is a dual C and C4+
language programming environment that integrates into one comprehensive user extensible source-fevel debugging, a suite of
graphical browsers, an incremental linker, and C++ error-detection system,

PC/Focus Release 6.0

information Builders, Inc.
1250 Broadway

MNew York, NY 16007
(212} 7364431

tnformation Builders, Inc. introduced the new PC/FOCUS Release 6.0 for the 1BM PC with enhanced database development
features and completely redesigned menus for a more graphic orientation. PC/FOCUS is menu driven with a graphic point-
and-click interface, Features include a job scheduler and browser. The new PCFOCUS 6.0 is abso able o access 1BI's
Erterprise Data Access (EDAYSOL family of clientserver products which provide transparent access to maore than 45 different
data file types on over 35 different operating system platforms,

Eiffel/ArchiText

Interactive Software
Engineering, Inc.
270 Storke Rd., Ste. 7
Gedeta, CA 93717
{B05) K85-1006

Ebifel has been ported to MP 9000/400 and HP 700 machines. Eiffel is an object-odented language and environment for
software engineering. It is aimed at developers concerned about the quality of the software they produce—particubarly
reusability, extendibility, and efficiency. Now that Fiffel has been ported to HP, the current Version 2.3 is available on all
major UNIX platforms including Data General, DEC, 18M, MIPS, MNeXT, and SUN. DOS and Macintosh versions are currently
being developed by companies in Germany ard the US.

ArchiText, the language-driven document censtructor designed to wiite and maintain structured documaents, is now
available for Smalllalk and C/C++. Developed by Interactive Software Engineering, ArchiText uses purely ohject-oriented
programming technigues and is written entirely in the Fiffel object-oriented language. ArchiTexl is a powerful high-leve! ool
for manipulating and viewing structured documents, such as programs, specifications, and techaical or administrative reports.
A uniaue feature of ArchiText s its ease of adapiation 1o any context-free language. it features a graphical user interface based
on the Motif GUIT standard and caters 1o the needs of both beginning and advanced users of a programming language or other
notation.

UniSQL/X
UniSQL/4GE
Application
Development

Environment

UnisQL, Inc.

G390 Research i, Ste. 220
Austin, TX 78759-6544
(12 343-7297

UniSQL announced their anified relational and object-oriented database management system, UniSQLAX, for Sun SPARC
workstation users. UniSCHL/X formally extends the relational data model and standard ANSISQL query language with support
for arbitrary data types, methods, multiple inherilance, encapsulations, and complex multinmedia data integration.

UniSQi also announced the UniSQL/4GE Application Development Envirorment designed to help UniSQLX users build
applications that take advantage of object-oriented technology and multimedia data integration. UniSQL Technology Pariner
Program and UniSOL Early Cuslomer Program participants will receive January delivery. Both products will become generally
available during March,

Xmath

Integrated Systems, Inc.
3260 Jay St

Santa Clara, CA 95054-2309
(408} 801500

Integrated Systems, Inc. has begun shipping Xmath, an object-oriented mathematical analysis and scripting environmeant
designed specifically for the X Window Systerm envitenment. Xmath represents a new generation of numerical computing
tools that incorporate application-specific engineering objects (ASEQs} that improve computing speed, accuracy, and ease of
use. ASECs bring the power of object-oriented programming to engineers and scientists. This is comparable in value and use
1o a writer's word processor or a financial manager’s spreadsheet.

Horimer one Oepet-Orienten TrOHANOLOGY

Adopting objects: pitfalls

Last month, we introduced
the process for evaluating and
adopting the technology of
objects. That article presented
a model for the process, and
this column will identify
weakness and suggest ways
to avoid some of the most
common mistakes.

THE TECHNOLOGY ADOPTION PROCESS
REVIEWED PROOF-OF-CONCEPT

The initial phase of the technology adoption process is
the exploration phase, which has two stages—prospect-
ing and proof-of-concept. The exploration phase is con-
ducted by the gatekeeper labs. Their role is to locate,
study, characterize, and monitor any and all new tech-
nologies that show a potential for becoming important
to the company. Typically, the gatekeeper lab under-
takes the earliest studies on objects.

The purpose of the first stage, the prospecting stage,
is to acquire sufficient knowledge about objects ro de-
rermoine if they are real and might have value to the com-
pany. The purpose of the second stage, the proof-of-con-
cept stage, is 1o determine if the objects truly do deliver
on the promises of their proponents, Ideally, this pro-
ject would also demonstrate the value of the objects in
the context of the company’s business.

The middle phase of the rechnolagy adeption pro-
cess, the rechnology transfer phase, conrains stages 3

and d—evaluation of alternatives and pitot trial. This
phase has three purposes: to evaluate objects more thor-
oughly in light of the company's computing needs; to
transfer the knowledge, expertise, and know-how of ob-
jects from the gatekeeper lab w a core group of appli-
carion developers; and to use objects in a medium-scale
project to evaluate this technology in a production en-
vironment.

The deployment phase compleres the technology
adoprion process by introducing objects into the main-
stream of the company business. The initial production
stage implements a strategically important application
to verify rohustness, resiliency, and reliability. The dif-
fusion stage deploys the technology of objects through-
ont the company by building success upon success.

STORIES OF DAFFICULTIES AND TRIUMPHS

The following stories are loosely adapted from real ex-
periences collected from companies that are conduct-
ing critical evaluations of objects. These firms include
a Anancial instirution, a transportation company, an in-
dustrial products company, a computer services com-
pany, a software products company, an energy company,
and 2 computer company: The looseness of the adapra-
tion is deliberare in order to hold in confidence the
names of these firms while disseminating some of the
lessons they have learned. 1 am cercain that many read-
ers will see similarities between these experiences and
the experiences they may have had in their own firms.

Inadequate charter for the gatekeeper fab

Far and away the maost common problem encountered
dring the technology adoption process is improper man-
agement of the gatekeeper function. The gatekeeper lab
is penerally considered an R&D function. The charter
of this lab is to maintain thorough comprehension of
emerging technologies and, because of this view, it of-
ten develops an external focus. It is staffed with top tech-
nolegists, and these technologists become champions
for their favorire emerging rechnology. Seme of the draw-

by J. Michael Connell
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backs experienced with these groups are that gatckeeper
staff may not be closely connecred with internal devel-
opers and can become somewhat remote from company
business {ivory tower syndrome) or that the staff are al-
lowed 1o be seli-managing with few demands and fewer
measures of performance {loose cannon syndrome).
At one firm, the gatekeeper lab did nor see, as part
of its charter, the requirement to sell ohjects to the op-
erating groups. They considered themselves the repos-
- irory of knowledge about new rechnologies rather than
a conduir for that knowledge. In that organization, ir

&6

We all know examples of good technology that
never made it into a company’s operations but
went on fo enhance the competition.

L

was left to an operating group to approach the gatekecper
lak ro seek assistance in evaluaring objects. This atti-
rude is all roo prevalent and counterproductive

The charter of any garekeeper lab must unambigu-
ously identify its role as a service organization to the de-
velopment groups within the operational units. The ef-
fecriveness of this organization must be judged from the
prospective of the operational groups. A popular way for
forcing 2 gatekeeper lab to address the needs of the op-
erational groups is to require that most of its functions
he supplied directly from the budgets of these groups. |
endorse the approach where a subsistence level of fund-
ing is guaranteed by the corporation and all additional
funding comes as a result of selling services to the op-
erational groups. | also recommend that the staff of a
gatekeeper lab include a salesiman who understands the
Seii‘ll‘lg process '(11'1& Uses ﬂle same tEChflﬁqUES fof inger-
nal clients thar would be used to sell these same services
to external clients.

Stuck in the exploration phase with no way out

it is not uncommon for proof-of-concept projects to re-
main active in the gatekeeper lab for long periods of
time without being successfully ransferred mto the op-
erational side of the company. When this happens, it is
an indicator that management has not given adequate
consideration toward developing a mechanism for frans-
ferring objects into an operadonal group or coming 1o
closure within the lab.

Proof-of-concept projects should be limited in scope
and rime and should have a predetermined set of goals,
These goals should include a mechanism for effecting
an orderly transfer of objects to an operational group.
This mechanisin will differ from company to company
and maybe even from project to project within a com-
pany. It is important that all the proof-of-concept goals
be achieved in a reasonable time frame; otherwise, the
project should be scrubbed and the rechnology retumed
o the exploration stage.

Timing must be considered

During the proof-of-concept stage, the rate of change
in the technology should 2lso be considered. If new con-
cepts are emerging at a rapid pace and these new ideas
supersede older concepts, then it may well be prudent
to wait until the rate of change slows down before con-
sidering moving beyond this stage. A pause here may
avoid the danger of adopring a rechnology thar will be-
come obsolete in a very short time. In the case of oh-
ject’s, though, change appears 1o be continuing bur at
A ﬁrﬁady ﬂﬂd l’ractabi(‘f pace Hnd Sllﬂ{lfd not pf@sen[’ un-
due risk,

Dropping the ball in fransfer
The technology transfer phase is the most often mis-
handled part of the overall technology adoptien pro-
cess, We all know examples of gond technology that
never made it into a company’s operations but went on
to enhance the comperition. The primary difhculries in
this tramsfer process generally stem from misunder-
standings that occur between the gatekeeper function
and the applications development groups in the opera-
tiDI]al ATEas.

A manager in an applications development group
will not endorse even the irial use of olyjects until he is

convinced thar they present a potential benefir for him.

He must see clearly that obtects can offer a selurion o
one or more of his problems or, better vet, one or more
of his most serious problems. And, he must be convinced
that ohjects represent the best solution to these prob-
lems. Also, he must be assured that the use of objects
will not result in any new preblems. The management
of the gatekeeper lab and the technical champions for
ohjecrs must be prepared 1o help the applications de-
velopment manager answer all these questions.

This “internal education” activity is one of the most
important steps of the rechnology transter phase and is
often neglecred. This rask is time consuming and one
that many technologists abhor; therefore, it aften goes
undone. One company that organized o gatekeeper lab
after

specifically for object technology has learned
more than a year—thar educating the internal opera-
tienal groups as to the value of objects and the relevance
to their needs was the key ro their success.

Haomung on OsiEcT-ORIENTED TECHNOLOOY

Industry
News

develop for the platform. "The big thing that NeXT has over
anyone else is that it is cheaper to develop for NeXTStep
thar anything else,” said Marc Munford, marketing manager

for insignia Solutions, Inc.,..

The Next Step: fobs Outlines His Strategy, Brian Cillooly &
Heather Clancy, Computer Resefler News, 10/4/91

_Microsoft, however, cannol see a fit right now for the
fobject request] broker in its OLE strategy. “We're looking at
the broker as an emerging standard in the UNIX
community,” said Edward jung, a Microsoft software
architect. “It's not so clear that it's useful running on
personal computers. s a Hrtle less optimized for our
applications.” As specified now, the broker occupies too
much workstation memory, Jung said. That is fess of a
concern for UNEX environments than i is tor DOS and
Windows envirenments, he added. Microsoft is also
developing code internally to optimize OLE for netwarks,
Jung said. It has o evaluate whether there is a role for the
broker in that code. Nonetheless, Microsoft is trying to
determine if it can sirip out and implement pieces of the
software and still maintain OMG compliance and

interoperability with the broker, Jung said. ..
Firms Mull Support for OMG Task Broker, fim Duffy,
Metwork World, 71/11/491

LWhile integrators mostly applauded the Object Request
Broker specification, there was skepticism about its
usefulness without a single specification for what an object
actually looks fike within a distributed environment. The
specificalion work to define an object model will get under
way in 1992, according o the Ohject Management Group.
Leors Smith, president of Paradise Software group, an object
technology consullancy based in Paradise, CA, would have

preferred (o sce the object model specified first, 1 am
disturbed by the arder they have taken [in the standards
process),” said Smith. “The definition of the object is critical

before vou specify the messaging protecoi”. .
Object Group Releases Spec, loshua Greenbaum,
Computer Systems News, 11/4/91

L Abowt six weeks ago, 1BM] quietly added System Object
Madel (SOM} technology o O5/2 2.0, which is basic nbject
technotopy developed by 1BM that will carry over to the
Taligent operating system jointly developed by Apple
Computer Inc. and [BM. Joseph Guglielmi. .and John
Soyring...[both of IBM] last week confirmed that SOM had
Been added 1o (3542 2.0 and would carry over to the
vendor's work with Apple. Both noted that 18M hoped 1o
clarify to its customars that 05/2 2.0 would retain
carmpatibility with their {forthcoming Taligent system
software being co-developed with Apple and would be
supported by that operating system, similar to how (%2 2.0

currently supports Windews and DOS, .
572 Batle Heats Up al Comdex, Wendy Goldman Rohm,
Computer Resefler Mews, 10/28/%]

JThe growing use of such techniques as Formal Methods
and Object-Oriented Design should lead to productivity
improvements and significant guality enhancements. The
common fackor that these and other new techniques have is
that they are founded on the basic philosophies that structure
will defeat complexity and that prevention is better than cure.
Software Quality: A Pragmaliic Perspective, £ Reed Doke &

Thomas F. Bucklev, Information Executive, Fall 19971

Languages
& Tools

...Since Borland C++ is the first Borland C product that leis
vou develop Windows programs, it has gotten the reputation
for being stricily a Windows development tool. Naot so. If
anything, Turbo Vision, the profiler, and the stand-alone
debugger make Borland C++ the best DOS development
systemn around. Even if you hate Windows with a passion,
and never intend to use the Windows compatibility, the
remainder of the product’s features make Borland C++ a
cormpelling purchase...
Bodand: From { 1o Shining C, Nichalas Petreley,
Frenton Timres, 10/7/91

. The truth is that ObjectVision is a powerful tool Tor
developing and operating data entry screens using a
graphical envirenment, but that is all. ObjectVision cannot
setect records, query or sort a file, or generate a report. The
limits of its print facility are an embarrassment: It can print
only complete data emtry forms and the decision tree logic
that underiies calculation among fields. It can’t generate a

simple list of selected field entries. How can Borland call
ChiectVision the foundation of an interactive business
application when the words “sort,” “guery,” and “report”
don’t even appear in the reference manual’s index? instead,
OhbjectVision is a general-purpose, Windows-based {orm
generator that employs the now common objedi-oriented
programming... There are several qguirks in the program. For
example, vou cannot select a printer from a drop-down menu
but must leave ObjectVision and select it from the Windows
control panel. Also, there is no keyboard equivalent for the
Next and Previous Record mouse buttons, nor are there
corresponding options on the drop-tdown menus, 50 you
can't scan records without a mouse. My suggestion: Wail
until Release 2.0 before buying this product. ..
Uger World: Borland’s ObjectVision
Stresses Gimmickey Over Capability, jack Stone,
Federal Computer Week, 10/21/91
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Excerpts from leading industry
publications on aspects of object
technology

Software
Configuration
Management

..In traditional SCMs, the disk file is the primary data tvpe
that gets managed. The hasic properties of the disk file are its
name, size, location, and conlend. By contrast, an chiect
orientecl SCM uses a range of data types with properties such
as program functionality, hardware dependencias, and
foreign languages support. The advantage here is that object
properties have meaning outside the physical definitions of
the software. File-griented methods can only say where the
physical chunks of a program reside. An object-oriented
system can also say where the functions of a program reside

and which of those functions satisfy specified criteria—such
as which changes go with which hardware platform or
program feature...An advantage of arganizing information as
ahjects, rather than as scurce files, is that no inherent
restriction exists regarding the type of information
representad. Differences in machine-readable files can he

handled as readily as differences in text files. ..
Object-Oriented Software Configuration Management,
Richard Harter, Dr. Diohly’s fowrnal, 10/91

Adopting
Object
Technology

~When | learned about object-oriented programming using
Smalltalk, I was preoccupied by the picayune details of the
language. | spent the first six months understanding the
subtleties of the syntax, learning the class libraries, studying
the fanguage semantics and implementations, and mastering
the programming environment. Al the end of that first half
vear, | had a solidd grasp on all the little issues of an object
fanguage, but | still knew nothing about objects. | had been
retmmersing myself in issues familiar to me from my davs as
a procedural programmer. | focused on the non-object-
oriented aspects of my object-oriented language o avoid the
uncomforntabie feeling that 1 didn’t know what was going on.
By clinging to my old ways of thinking, like a nervous
swimmer (o the side of the pool, | was preventing myself
from reinventing my perspective. i was anly through patient
and expert ritelage that 1 was able 1o break free of my old
habits and hegin to make use of the power in objects. | now
know that learning objects needn’t be frightening ar
confusing.. I you're willing 1o trust yourself to learn the
syntax and programiming environment later (after all, you've
probabiy learned several of each already), you can be doing
objects in a few hours, too...

Think Like an Object, Kent Beck, UMIX Review, 10791

Ller's assume.. that vou decide an [Ohject Based Systemn]
would be sufficiently faster, sufficiently easier to maintain,
sufficiently more reliable, and sufficiently more extensible to
be worth the cost. Flow do you proceed? Very cautiousiy.
The manager | talked with suggested three major steps:

e Review your current in-hause software and remove non-
essential or useless functions before redesigning it with
object tools.

= Sort out all the dead code from the old system.

= Rethink all implementation issues In the new design,
especially the interface.

To which | will also add these thoughts: Fiest, train vour
developers, letting them cut their teeth on small systems
before they tackle the conversion. Second, expect their
current productivity to take a nose dive, Above all,
remember that In-house software tends to have a very long
life. The number of viable RPG I and COBOL applications

out there stand as silant testimony.
The Mac Manager: Obscure Objects of Desire—Dealing
with (OOF, OBS, Don Crabh, MacWeek, 10/29/21

L [Microsoft president Mike Hallman:l “There is no point in
time where we suddenly go from the nonobiect environment
to the object-oriented involvement. We'll evolve aver time
as the technology becomes refined and available and,
hopefully, we will be able to accommodate the waorld that's
already there, just like the Windows world accommadates
035 character applications. You want to be able to have
old and new run together”. ..
Microsoft Talks MIS, David R. Brousel,
{atamation, 10/15/91

Industry
News

“Hel...is a place where nothing connects with nothing.”
With that T.5. Eliot gquote looming large on the screen
behind him, the U.5. Department of Defense’s top
information systems official underscored the hunger for
interoperability in today's corporate computing
eavirgnment. An equal helping of honesty about the
confusion surrounding open systems i3 also needed, said
Paul Strassmann, director of defense information for the
20D, in his keynote speech last week to X/Dpen's World
Congress on Cpen Systems. “It is very important in the
world of open systems that we don't pretend to know all the
answers,” Strassmann said. “Being explicit abowt the risks

involved will increase vour credibility with your senior
managers” ... Reuse of software code and components will be
a “principal contributor” o the value of open systems,
Strassmann said, “This is a set of benefits vou can axplain o
iop management.” Strassmann also urged 1S executives o
develop long-range open systems strategies for their
companies, emphasizing economic value rather that
technical capabilities. “The primary inhibitors to epen
systemn will be managerial, after the technical problems are
solved,” he said... Indeed, many independent software
vendors cite NeXTStep's object-oriented approach to
applications building as their main reason for choosing to

Haorrume or OpiecT-ORIENTED TECHNOLOGY

Throw it over the wall but no one home

Nor all the communications problems in the rechnol-
ogy rransfer phase lie with the garekeeper lab. In the
vernacular, this transition is sometime known as “throw-
ing it aver the wall.” For this to be successful there must
be a “thrower” and a “catcher.” Unforrunately, all too
often there is o one on the operational side prepared
to catch the new rechnology and ran with it

The most common reason an operational group will
give for this lack of reception is that everyone is so
busy dealing with day-to-day problems that they don't
have the time or the funds to give serious considera-
tion to somezhing new. If this is 2 persistent state, then
it is highly unlikely that any new rechnology will ever
reach full adoption. There are examples of gatekeeper
labs whose effectiveness was very low simply because
they could never get sufficient artention from opera-
vional groups ro make an orderly transfer of any tech-
nalogy.

The secret o a successful technology transfer is 1o
make this transition a joint effort, beginning in the proof-
of-concept stage. The needs of one or more of the op-
erational groups should be identified and the proof-of-
concept project should be railored ro address rthose needs.
An engineer from the operational group should join the
proof-of-concept project team in a full-time, active role.
As the undertaking advances from the proof-of-concept
stage through alternative evatuation and pilot trial stages,
it should remain a joint project. In these succeeding
stages, the operarional group should assume an increas-
ing portion of the effort. However, the champlon from
the gatekeeper lab should remain actively involved in
a mentor role through completion of the pilor mial.

The right solution for the wrong problem

As stared above, an operational group must see ohiects
as 2 selution to one or more of their problems. Occa-
sicnally, even though a technology has terrific benefits,
it may not be relevant to the immediate needs of any
internal user group. This tnay cccur as a result of poor
selection of candidate technologies in the initial stage.
However, even in the best of circumstances, some tech-
nologies may fail 1o be accepted at first. When this oc-
curs, it is importans to recognize that the technology
adoption process is stalled and to assess the reasons for
this blockage. The most common reason is the customer’s
problers were poorly understoad from the onser or may
have changed during the adoption process.

Technology adoption by management edict

One of the most dangerous problems faced by some com-
panies is the propensity of some corporate managers to
edict the change to ohject technelogy based solely on
eatly explorarory resulss. Srrong rechnical champions
that have the ear of corporate management can some-

times make a convincing case for skipping the middle
stages and jumping directly from stage 1 or 2 to stage 5
orevenf, .

A senior vice president told me that they had done
literally dozens of successful proof-of-concept projects
but they did not know what ro do next. They were con-
sidering a corpotate management edict to establish a
large development group dedicated ro objects and jump
immediately ta stage 5. .

In another case, the CEQ of a firm, himself 2 former
engineer, made the strategic decision to convert their
entire applications development to the use of objects.
His belief was that objects are an important rechnology
that would provide a competitive lever to the &est firm
in his marketrplace ro adopr them. His rationale may
very well prove to be correct in the long run, but his
firm has expetienced many difficulties and delays as a
result of this dictate. 1 suspect that his timing was wrong
and suggest that the ordesly process of a normal tech-
nology adoption process would have indicared this er-
ror and saved his Arm untold trauma without risking any
loss of his competitive position.

In yer another case, a firm fumped dizectly into stage
3, initial producrion, wirh ne previous exposure to ob-
jects. This was accomplished by relying heavily on con-
sultants for planning, design, and implementation. These
consuliants all had previcus experience in stages 1
through 4. This proiect will succeed. And, even though,
it has heen expensive, it may yet be demonstrared ro
have been cost effective.

DOING T RIGHT

So far L have found only one firm that [ believe has been
enrirely correct in their approach to the evaluation and
adoption of chjects. They have not yet completed all
six stages. However, they have made solid and orderly
progress through stages 1 through 3 and are now engaged
in stage 4. The secret to their success is taking the time
o do it right. They have been engaged in this endeavor
for over three years, and [ expect that they will continue
for ewo maore before they have completed the initial pro-
ducrion stage.

Objects are a breakthrough technology that have the
potential to make radical impacts on the effectiveness
of tomorrow's applications development environment.
But, as is often the case with revolurionary ideas, adopt-
ing object can be a double-edged sword. Proper method-
clogy, careful planning, and patient execution are the
keys to success. Thete will cerrainly be some companies
that will try obiects and reject them. Unfortunately,
most of these rejections will be the resulr of an inade-
quate methodology for adopring rechnology and wilt
have very little to do with the value and the appropri-
ateness of ohjecs. ==
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Adoption rate of object technology:
~a survey of NSW industry

Recently, the development of object-oriented

systems has become a mainstream topic

in academic, technical, and

professional literature.

B. Hendersom-Sellers and .
M. Edwards are with the
School of Information Sys-
tems, University of New South
Wales. They can he veacked
at brianhs@usage osd unsw.oz
aw and juliane@usage. csd.
unsw.oz.a, respectively.

There are now many articles chat cover topics such as
object-oriented methodologies,! systems notation,?
project management,” development experience,* and
abject-oriented languages.”®7 With this flurry of ac-
rivity in rthe lirerature, one may be forgiven for think-
ing chject-oriented technigues now make up the stan-
dard design methodelogy of many organisations,
replacing other more traditional and well-known
methodologies, including structured design, ® informa-
tion engineering,” and Jackson structured design. ¥ On
the other hand, it may be suggested that adoption by
the information systems {IS) departments of commer-
cial organisations of ohject-oriented analysis and de-
sign methadologies has not been as rapid as might have
been anticipared some years ago.' 121 One problem
in obtaining clear information on the subject is thar
those organisations commitred to the introduction of
object-oriented techniques see this as giving up their
competitive advantage. Consequently, the knowledge
that they are employing these leading-edge, emerging
technologies is frequently regarded as a “commercial
secret.” Thus, at present there are ne firm fipures on
the adaption rate of ohject-oriented methods by the
software industry, and there is only anecdotal evidence
on the method of adoption. The broad aim of this re-
search was to investigate the adoption of object-ori-
ented methods within the software industry of Aus-
tralia and ro provide some solid evidence en how the
industry is responding to chis new approach o systems
development. Therefore, with the cooperation of Syd-
ney-based induseries, we have undertaken a survey (in

by B. Henderson-Sellers

late 1920 to try to evaluare, without loss 1o the firms
of commercial confidenziality, the overall perception
the information systems industry has of the object-ori-
ented philosaphy.

QUESTEONNAIRE DESIGN

The motivation for this research was twofold: firsg, to
understand how arganisations view the object-oriented
paradigm so that future research could be rargeted more
effectively to their needs and, second, ro arrempt 1o pro-
vide educators with information that might be usefully
employed in future educational course designs. Many
induscrialists are eager 1o note the need for adequarte ed-
ucational facilities, both in rerms of waditional courses
and also shore, inrensive, professional development
courses for the object-ariented paradigm to be both un-
derstoad and implemented at executive and technical
levels.

In this survey, we have concentrated upon the adop-
rion rates of abject-oriented design and analysis tech-
niques and attempred o discover wherher published
methodological approaches are being adopred, whether
in-house development of methodalogies is being un-
dercuken, or whether an ad hoc approach is more preva-
lent. In addition, we have sought 1o evaluate the types
()f sOUrCes O}( }‘I‘lf{}rfn?ﬂ'i”n HS@C] in SUCh & leﬂ ["D.lng curve.

We were particularly interested in whether indus-
tries were adopting object-oriented ideas totally or in-
crementally ar one of the three broad phases of rthe soft-
ware engineering lifecyele {analysis, design, and coding).
Possible methodologies for the “pure” object-ariented
lifecyele are discussed by Henderson-Sellers and Ed-
wards!'? and more pragmatic discussions on “hybrid”
technologies that incorporate part functional decom-
position/structured design, part obiect-oriented tech-
niques, can be found. 16

The survey briefly addressed the ropic of languages
and techniques used by industry in their methodologies.
We were not so much interested in the specifics of any
one methadology, but more in the way object-oriented

Horune o OsecT-ORIENTED TECHNOLOGY

View of the Object-oriented Approach
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Figure 7. Respondents’ perception of the lkely future for object tech-
nalogy. Categories range from pessimistic on the left (no future) to op-

timistic tvery promising) an the right, (The vertical scale is absolute
number of respondents from the sample.)

the enthusiasm for obtaining information on objecr-ori-
ented techniques in the Sydney area is extremely high
and firms are spansoring members of their organisations
{both rechnical and managerial} 1o attend educational
training courses and become members of the special in-
terest groups of the Australian Computer Society, the
adoption of object-oriented methodologies in any for-
mal sense is essentially slow. Lack of published method-
ologies (as of the date of the survev) by “big names”
seemns to be a real factor in this slow growth and is come-
pounded by the reticence of some hardware vendors o
endorse the paradigm and provide software support for
the new language environments available. The outlook
for object-ariented techniques, however, remains bright,
with methodologies, software teols, and professional
courses all currently being developed 1o support com-
mercial MIS departments that decide to move woward
the object-oriented paradign. ==
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Figure 3. Parcentages of respondents who placed the need for spe-
ciatised programming courses in each of the five ranking positions.

oriented techniques are now being seen as early lifecy-
cle merhods as well as implementation techniques. The
demand by industry for analysis and design courses reflects
the growing number of articles, methodologies, and de-
bates that are concerned with the application of object-
oriented methods to the whele development lifecycle,
recognising the maturing nature of the approach.

Projects
Dyireer questioning regarding rhe number of projecis per-
mits more specific insights to be gained regarding the
commercial adoption, as opposed to investigation, of
object rechnology. A rotal of 31% of the firms responded
that they possessed an active or completed O-O project.
All except one had commenced during the calendar vear
1990—38% of them m the two months prior o the sur-
vey, The oldest had been in existence for four years.
Most projects, as might be anticipated, involved small
reams. The average ream size was repotted to be six; al-
though one very large projecr employed 120 people,
When asked f they planned future (-0 projects, thirty
firms (out of the 51 who answered this question} an-
swered in the affirmative——with planned commence-
ment dates berween rwelve and eighreen months afrer
the survey dare.

Methodologies

In this section, the organisations were asked to report
upon any standard methodologies they employed,
whether they have examined the object-oriented ap-
proach, and how they viewed #ts furure application to
their department.

The results indicate that currently only 50% of re-
spondents employed a standard analysis and design
methodology and thar these varied from rradicional
structured analysis and design to in-house development
methodelogies. Of respondents, 30% claimed their or-
ganisation had examined the object-oriented approach

Mighest Priority Course
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Figure 6. Percentages of respondents who ranked each of the five prof-
fered course types as their first priority. Here, Gl stands for general in-
troductony; MA for more advanced; SA for specialised analysis; 512 for
specialised design; and SP for specialised prograrmming.

in some way, vet only 16% knew of any profecrs that
had actually involved object-oriented methods. The
carliest of the projects began in 1989, and, as far as
having plans to employ object-oriented methods in the
future, the companies were split 30-30. In general,
there was a positive attitude to the future usefulness of
object-oriented techniques, with 48% of respondents
seeing them as having a promising or very promising
future (Fig. 7, while only 20% saw them has having
only some or no furure. This appears a somewhar
guarded response for an approach thar has aroused so
much attention recently, but probably reflects the lack
of hard dara on the promised benefits of the approach
and the lack of big name products that have yet to
emerge and prove their performance capabilities in the
real world. The continuing recession that began in
1989/60 is probably also a major contributory factor o
the apparent slow uptake since money for R&D pro-
jects will not be as forthcoming in hard economic times,
as personal communications from industrial represen-
tatives estify.

In the area of ohject-oriented methadologies, there
remnaing scant evidence of it being applied to anything
but pratotype or research systems. The appreaches so
far adopted appear to be ad hoc ones, using traditional
toals in some sort of object-ariented manner. However,
the ircreasing number of books and articles on abject-
oriented analysis and design %451 reflects the grow-
ing need for design tools, notarions, and methodologies
that can be applied to real systems development pro-
jects. It would appear chaz there is still some way ro go
in educating, researching, and applying ohject-oriented
methodologies hefore they will be adopred by commer-
cial MIS deparemenss,

CONCLUSION

In summnary, these preliminary results indicate thae, while

Heorvime on Opiecr-Oresren TECHNOLOOGY

methods were being integrated into the design process.
We were therefore more interested in the type of lan-
guage that was being used to implement object-oriented
designs than in the name of the specific language used,
and more interested in the approach taken to integrat-
ing object-oriented concepts in the design process than
the specific techniques used.

The survey therefore lacked a large array of detailed
questions relating to specific methodologies and tech-
nigues. This was, in part, due ro the feedback received
from a first draft questionnaire that was piloted on sev-
eral large organisations. It was felt by many organisa-
tions that questions specifically targered at their current
merhodelogy were likely to impinge upon what were
constdered by many to be commercial secrers. Derailed
questions on methodologies may therefore have resulred
in a greatly reduced return rate and it was felt chat, while
methodologies were an important area, the specific de-
tail of the methodology was not required to artain the
objecrives of the study,

Several drafts of the questionnaire were pretested
with large organisations. The testing consisted of un-
structured interviews wirth several employees of the com-
pany that were familiar with the company’s work in the
area of ohject-oriented development. The questionnaire
was sent 1o the company prior to the interview so that
they had time to discuss and evaluate the questions. The
interviews generally took the form of 3 two-part discus-
sion. Firsr, there was s general discussion on the area of
object-oriented development, its role in the orpanisa-
tion, the way it was viewed by rmanagers and staff, and
their areas of interest and concern with the approach.
This part of the discussion was aimed at picking up con-
cerns and intereses of management that might not have
been considered in the original guestionnaire. The sec-
ond part of the interview consisted of running through
the questionnaire and discussing specilic questions: how
they were worded, who would be answering the ques-
tlons, which questions were maore and less relevant from
their point of view, which questions they would be un-
able to answer, and so on. The questionnaire went
through several such irerarions before a final version was
seteled upon.

The final structure of the questionnaire consisted of
six secrions, five of which were answerable even by those
not undertaking any object-ariented development. The
first section asked about course requirements, with ques-
tions on preferred length and conrent. This would en-
able educators and researchers to gain a clearer under-
standing of where companies were in terms of training
their staff in object-oriented methods. The answers would
also reveal in which areas of the lifecycle managers felt
the pricrities lay inttially in moving toward object-ori-
ented methodologies. The second secrion provided some
background information on the deparrment, organisa-

tion, or group to which the questions related while the
third section was concerned with discovering the types
of methadologies employed and the degree of interest
companies had in the object-oriented approach. The
fourth section was for those groups that had undertaken
some object-oriented systems development and asked
questions relating to the lifecycle approach taken (hy-
brid or pure), the rechniques emploved, the use of the
methods in production systerns rather than test systems,
and their view of the future of ohject-ariented devel-
opment. T he fifth section asked about the information
sources they used and the importance attached to the
different sources identified. By understanding what types
of references and published material industry pracri-
rioners use to understand the object-oriented approach,
we may be able to infer something about the nature of

&6

It appears that the aim of many of
the larger organisations is not to develop a
“standard” object-oriented methodology
for all systems development but rather
to train smaller groups in the
“philosophy” of the object-oriented

approach.
99

the information being received and thus gain a percep-
tion of how the approach is being viewed, The sixth sec-
tion asked for correspondence details and whether the
company would be interested in a follow-up interview.
We intend to follow up with more in-depth interviews
with several of the companies to find out more about
their specific application of object-oriented rechnology.

The questionnaire was circulated to a large number
of firms in the Sydney metropolitan area, with over 4,000
questionnaires being distribured in rotal. There was a
wide variery in organisational size, and many of the larger
IS operations within the area were included. The ques-
tionnaire conrained sections on organisarional hack-
ground so that the results could be analysed by organi-
sational type.

PRETEST INTERVIEW RESULTS
In addition to the survey, several organisations agreed to
be interviewed in greater depth. Preliminary results from
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Figure 1. Percentages of respondents who placed the nead for a gen-
eral infroduciory course o each of the five ranking positions.

this small number of case studies indicate (1) a desire to
acquire knowledge of object-oriented technologies, es-
pecially object-oriented applications products; (2) a re-
alisation that reusability as a goal is now achievable with
object-oriented development of corporate libraries;' " and,
frequently, (3} that such knowledge is giving the organ-
isation a “commercial advantage” such that consequently
derailed information is ot permissible.

[t appears that the aim of many of the larger organ-
isations is not o develop a “standard” chject-oriented
methodology for all systems development but rarher to
vrain smaller groups in the “philosophy” of the object-
orienzed approach. These people can then be used as in-
ternal consultants and educators for the rest of the or-
ganisation. The feedback from this stage will influence
how the ohject-oriented methodologies develop and be-
come integrated with current systems development
methodologies.

An tmportant point that was emphasised by several
organisations was that che object-oriented approach rep-
resents a quite different view of systems design, and it is
this change in view, or mind set, that was of prime im-
portance in the move to ohject-oriented techniques,
rather than simply learning a new set of techniques. This
seemed 1o reinforce our approach of concentraring upon
the way in which the object-oriented methods were be-
ing applied within organisations rarher than concen-
trating on discovering the techniques and tools being
used.

Many companies had a generally favourable view of
the object-oriented approach. However, it was noted
that systems initially developed by a small trained growp
had to show real commercial advantages in areas such
as productiviey and maintenance if the rechniques were
to be employed on a large scale. Metrics will therefore
be an important element in the argument over design
methodologies, especially for larger organizations. Work
is therefore required to analyse the usefulness of adi-
tional metrics for object-oriented systems.

More Advanced
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Figure 2. Percentages of respondents whao placed the need for more ad-
vanced courses m each of the five ranking positions,

SURVEY RESEILTS

Background

There was a wide range in the size of the crganisations
that responded o the survey {a total of 56 companies®
in NSW), from the one- and two-people consulting com-
panies to the 300+-peaple MIS shops. The majoricy of
organisations who responded had 0-20 people working
in the area of mformarion sysrems. T he companies were
aslked to specify the percentage of systems designed and
purchased to discover how important design method-
ologies were to their software development effort. Wirh-
out an understanding of the importance of design
methodologies to companies, we cannot judge with any
accuracy how the ohject-oriented paradigm s viewed in
industry. The results indicare thar on average 66% of
systems were designed rather than purchased (total sam-
ple size 53}, This indicares thar design methodelogies
do play an imporrant part in the software development
process in the majority of companies sampled, thus rep-
resenting companies to which object- oriented method-
ologies may be relevans.

[t has been suggested that the ohject-oriented ap-
proach may be particularly useful for “programming in
the large.” Therefore, a question on the size of the sys-
tems designed was included. This would allow che size of
systems developed to be correlated with rhe methodol-
ogy employed. Thus, for those systems that were designed
in-house, the percentage that were large {greater than
100,000 scurce lines of code [SLOC]), medium (herween
5,000 and 100,000 SLOCY, and small {less than 5,000
SLOGCS were recorded. The resuls indicated a refatively
even spread in the size of systems developed—20% be-
ing classified as large, 42% as medium, and 38% as small,

In summary, the sample encompassed a wide variety
of organisation sizes and types that desigoed many sizes

* A probiem with the questionnaire that may have affected the response
rate was its titde: “Object-Oriented Questionnaire.” This may have
put off some potential respondents imemediately, so it s hard to draw
any conclusions from the relatively fow esponse rate.
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Figure 3. Percentages of respondents who placed the need for more
specialised design courses in each of the five ranking positions,

and types of systems. The organisarions sampled seemed

to be those ro which the object-oriented paradigm was

applicable, namely those thar designed many of their

QWL sysiems.

Courses

One of the major ways that companies leam about new
technologies, methodelogies, and research areas is
through professional short courses. By allowing compa-
nies ro specify their needs and demands for abject-
oriented courses in the survey, we were able to infer the
current state of industry knowledge on the topic and
identify those areas that appear of particular concern.

In response to a simple ves/no question as to whether
the respondents would be interested in receiving infor-
mation on object-oriented courses, 90.3% indicated they
would, while enly 7.5% indicared they would nor. This
indicates a significant amount of interest in the paradigm
generally and in learning more of what it has to offer.
The most popular desired course length was between,
three and five days, again indicating a sighificant inter-
est o mvest time and money in developing a greater un-
derstanding of the paradigm. v was also found thar 53.5%
of the companties had already sent people to various ob-
ject-oriented courses covering the topics of analysis, de-
sign, and programming.

We then asked what type and level of course was de-
sired and in whar order of priority rhe courses were
viewed. The results indicared a clear need for general
introductory courses {Fig. 1), with over 60% placing a
general infroductory course as their top priority. Inter-
estingly, the next highest percentage of responses {309%)
put & general introductory course as their lowest prior-
iry. This reflects the strength of the rwo ends of the spec-
frum as far as the object-oriented approach is concerned:
those who have been involved for some time and are
leoking to refine particular skills for use in production
systems and those who are just beginning to learn about
object-oriented systems development. Similarly, yer a

Specialised Analysis
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Figure 4. Percentages of respondents who placed the need for more
specialised analysis courses in each of the five ranking positions.

little more ambiguously, a more advanced course was
viewed either as a relatively high priority or as a low pri-
orivy {Fig. Z), depending on which end of the spectrum
the firm was from. An interesting result emerged con-
cerning the demand for more specific courses, such as
ones aimed only at programeming: 50% of respondents
put specialised design courses {Fig. 3) in their top two
priorities, 31% put specialised analysis courses {Fig. 4}
in their top two priorities, while only 15% put specialised
programming language courses (Fig, 5) in their top two
pricricies. This seems ro indicare a greater concern with
the earlier stages in the lifecycle than may have been
anticipated and may provide some evidence that the
merging of object-oriented methodologies with more
tradicional ones will be of the object-oriented analy-
sisfobject-oriented design followed by functional im-
plementarion variery as discussed by Henderson-
Sellers.' Indeed, despite, or possibly because of, the
greater emphusis in recent years on olbject-oriented fan-
guages, 38.5% of the respondents placed specialised lan-
guage coutses in the bottom two priorities for courses.
This is an interesting fearure of industry’s demand for
courses when one considers the amount of Hrerature that
las been devoted ro language issues. Overall, 529% had
a general introductory course as their top priority, with
programming the least popular ar 6% {Fig. 6). [t has
been suggested that this is because large COBOL shops
are unlikely 1o take on OOP until IBM or another large
vendors “legitimizes” the OCP market. With the more
recent formation of the Object Management Group,'®
which now includes within its membership ail such large
vendor companies, such concerns should by now have
evaporated. Similarly, the concern with analysis and de-
sign could be a reflection of the recognition thar the ma-
jor costs of systems are in these stages rather than in the
coding phase.

The results are by no means conclusive in identify-
ing how industry views the object-orienred paradigm,
but they do provide some hard evidence that object-
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The big prize: acceptance of O-O by the
MIS community

Readers of Hotline will be more aware
than most that the object-oriented
marketplace is coming along nicely.

Donal O’Shea

Development of the market took a noticeable step for-
ward in the second half of 1991 as the number of men-
tions of object technology in the business press surged.
The most notable was the “Software Made Simple” cover
story devoted to O-O in Business Week last September,

The O-O market today is similar to the UNIX mar-
ket as it was in 1984, When AT&T decided to start push-
ing UNIX, they spent tens of millions of dollars adver-
tising UNIX System V, not in the trade press, but in the
business press: Business Week, The Wall Street Jowrnal,
Forbes. By causing corporate executives to demand of
their MIS direcrors, “What is this System V stuff?” this
advertising strategy did more than anything else to push
the commercial computing community towards UNIX.
[t became acceptable to spend to explore UNIX.

In mid-June 1991, references to “object-oriented” in
business press reports of the joint venture arrangements

between [BM and Apple began to have the same effect.
The commercial world is becoming sensitized to the ex-
istence and potential benefits of ohject-oriented rech-
nology. The snowball has started to roll down the hill.

From a vendor’s viewpoint, O-O will only have ar-
rived when the MIS community accepts it for everyday
use. The scientific, engineering, and rechnical marker is
big, but it is not homogeneous. The fragments are small
and require lots of customization. The big opportunity
for the independent software company is in the tens to
hundreds of thousands of copies of a program that the
MIS marker will purchase.

Despite a good beginning, it could rake a long time
before the M1S community completely accepts O-O.
Some would argue that ro this day UNIX has not really
been accepted by the MIS community! Let’s take a look
at what’s going on with O-O in MIS,

THE MIS COMMUNITY MUST ADOPT O-O FOR ITS
OWN SAKE
While the benefirs of UNIX for MIS may be a somewhat

oblique freedom from the tyranny of vendor dependence,

continued on page 4 ..
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As this is the first issue of Hotfine that | have edited, a few words on di-
rection and future topics would be in order. We will bring you late-breaking
news and impartant industry trends, stories zhout real-world experiences with
ohiect technaodogy, frank insights from seasoned colleagues, and discussions
of issues that managers should know about 1o successfully implement object
techrology. Il elaborate in a moement but, before doing so, fet's take a look
at this month's issue.

In the feature, Mr. Donal O'Shea of Servic Carporation addresses the big win
that providers of object technology and object-hased products covet: accep-
tance by corporate MIS, On the whale, commercial software product builders
have been casier to convince than MIS departments. They sec different eco-
nomic signals than MIS, and have to take risks or be second to market with
their products-—and in today’s economy, second is losing. With many MIS de-

partments smarting from the limited returns they're able to show fram huge
investments in CASE and mass training in struclured methods, their 7I don't
want ta miss out, but Fll wait and see” attitude is understandable. As Mr.
(rShea’s examples suggest, however, “wail and see™ is giving way to explo-
ration and commitment.

Users developing network-based applications for themselves because MIS de-
velopers “take too long,” “are too restrictive,” and “don’t understand our busi-
ness” are intruding on the once insular world of MIS, This trend reflects a
deadly combination of real needs, expeciations, and seductive technology.
William . Perrin of VARICAST cafls these systems “islands of information”
because they're separated from the rest of the business. Such systems don'tdo
what a skilled MIS leam can: make information sharing possible. Redundant,
unvalidated, unrmaintained—and often not backed up regularly-—these island
systerns hald a rightening amaunt of mission-critical datal Gne large US
electric utility with which 1 am familiar runs the entire budget and financial
management database for their nuclear power operalion on a PC dbase server—

undocumented and oversaen by twa pragrammers with no experience in pro-
duction applications, version control, formal methods, database design, or
electric-utility finance. Implementation (1o the point that the users siopped
screaming about the softwarel ook two years. Two user-driven replacement
attempts have also failed—for many of the same reasons that MIS projects of-
ten land on the rocks] So much for the users themsclves doing it faster and
better! Corporate MES is now taking over the project. Will corporate try a fresh
approach, or witl they fall back on the mainframe and DYB27 The jury’s not in
yel. Read Mr. (3'Shea’s story for some insights o what other large corpora-
tions are doing. His article addresses many of the issues with which this utfl-
itv—and probably vour company as well—still struggles!

Mr. Tom Love brings us an industry retrospective for the second yvear running.
As his article (and Mr. {'Shea’s as well) points out, one of the most significam
changes during 1991 was seeing object orlented technology in the nontrade
press, When a new technology becomes a common business term, technolo-
gists face a demand upswing—and a fresh opportunity o fail as we have done
hefore if we do not take our own learnings under adviserment. We informa-
ssionals can be our own worst enemy! Qur credibiflity as profes-
sionals is once again on the line—our effectivenass with object technology
concepts will determine aur success...or fatlure—in the eyes of the users and
huyers of aur wares for the remainder of this decade. This time, however, the
acbvent of visual programming languages and “user programmable” reporting
andl database tools has changed the balance of power. Although our org:
zations may not benefit from island systems, our cuslomers now have a choice
arsc “do It yourself” is increasingly an attractive option. As our industry ma-
tures, it will remain our personal and professional challenge o continuously
prove Lo cur customers that we acded value to their business,

tion profe

s, Beatriz Infante of Momenta Corporation speaks 1o us about a very suc-
cesstul application of object technology to a shrindk-wrapped commercial prod-
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C++ Language

System Release 3
UNIX Systemn
Laboratories, Inc.

1901 River Rl

Sunmumit, Nj 07901
(908) 522-6000

(800} 828-UNIX

UMIX System Lahoratories announced its C++ Language System Release 3, the comerstone of USL's G+ product family.
Develaped jointly by UNIX System Labaratories and AT&T Beli Laboratories, applications written using the previous releases
(2.0 and 2.1) of the USL C++ Language System are upward compatible with Release 3. The templates {ealure, also known as
parameterized types, utilizes Bjarmne Stroustrup’s design, as included in the draft ANCI Co+ standard. 1t incorporates and
extends the initial implementation of class templates by Object Design, Inc. The source code for the C++ Language System,
Release 3 has been developed and tested on multinle hardware platferms running versions of UNIX System V oand SunOS.
This product is designed to be easily ported 1o UNIX platforms and has been ported to other operating systems as well. A new
document, the C++ Language Systemn Release 3 Internals Manual, provides information to assist USL's C++ licensees in
extending or modifying the Cr+ Language Systemn, and discusses the design of major components of the fanguage system,
including the templates fealure.

New Partnerings
and Aguisitions,
February, 1992

Borland named Kelsey Selander as Borland's new vice president of marketing. Selander was formerdy a vice president at Lotus
Development Corp.

MTT DATA COMMUNICATIONS SYSTEMS, the Japanese systems integrator, made cooperative technical and marketing
contracts with UniSQE, nc. NTT DATA is cooperating with UniSQL to address its future database management system needs
and the needs of its system integration custormers, especially in preparation for the shift to multimedia applications and down-
size syslems,

AlCorp, Inc. today announced that # purchased its affiliate AlCerp Europe from Schroder Ventures, the international venture
capital firm. Schroder Ventures will receive 800,000 shares of AlCorp cormmon stock in return for selling its stake in AlCorp
Furope to AlCarp, Inc. Subject to the terms of the agreement, Schroder has agreed not to sell 84%, or 672,000, of the 800,000
shares for three years; the remaining 128,000 shares are restricted 1o one year.

MNovell took an equity position in Serius Corporation totaling $700,000. A Nevell execulive, vet 1o he named, will be
appointed to Serivs’ Board of Directors. Further details of the agreement have not been made public at this time.

The European Economic Community’s ESPRIT 1T “Business Class” project has selecled the Eiffel environment as the primary
software platform. The project’s goal is the production of object-oriented CASE tools that address analysis, design,
implementation, and maintenance needs for business applications,

Two-year-old start-up Cayenne Systems was recently re-christened Gain Technology. Gain and its silent partner Matsushita
Electric, claim a two-vear technology lead over other multimedia projects. Both companies have been working secretly for
two years on the technology that has given Cayenne ifs new name: the Graphical Authoring Initiative. Apparently,
Matsushita has no equity position in Gain, however, their exact financial arrangement have yet to be detailed.

HyperDesk announced its Premier Partners Program to meet the needs of early customers. The program inciudes
development consuiting and early access to initial product and future upgrades.

interactive Software Engineering signed a distribution agreement with 331G Compater, Braunfels, Germany, the developer of
Ciffel/S. Writlen in Ciffel, Edfel/S is a compiler for the object-oriented language and transfates to C source. The current version
implerments Eifiel 3. Interactive Soitware Engineering is the distributor for the United States, Canada, Australia, and the Pacific Rim.

KPMG |, Ex1S and the MacApp Developers Association (MADA) announced that lcePick, ExIS” newly developed view editor
and development environment, will be exclusively published and distributed by the MacApp Developers Association. By
pubrishing and distributing the product, MADA will be able to provide a discount to members. KPMG | ExIS §s a business unit
of KPMG Peal Marwick, formed as a result of a joint business alliance between KPMG Peat Marwick and Apple Computer,
inc. MADA is an independen) nonprofit professional association of MacApp developers.

TauMetric Corporation acquired exclusive rights to Oregon Software’s line of products. Oregon Software’s safes and support
services will be located in TauMetrtc's San Diego office by January 1992, TauMetric wrote the C++ front end for the Cregon
Software C++ compiler and, since 1990, has been responsible for development and technical support of Oregon Software
products. Established in 1983, TauMelric initally was a consulting firm specializing in computer software. The company later
expanded into the development of a number of proprislary products.

Ratipnal (Santz Clara, CA) set up four offices in European countries and is offering various consulting services and speciaf
software assemblages in addition o its traditional developrent systems. Rational has announced a cooperative marketing
agreement with 02 Technology under which the companies will jointly market their products to object-oriented software
development organizations. Under the cooperative marketing agreement, the two companies will explore opportunities to
produce a complete integration of Rational Rose, rational’s graphical object-oriented analysis and design tool, and Q2's
OCGDBMS. Rational has also teamed up with Tartan, Inc. (Monraeville, PA) to provide a joint offering, linking Rational’s
developrment system with Tartan’s Ada cross-compiiers.

Haorumg o Oeiect-Orientoe Trormoioay

uct. For those doubting the viability of object technology or
pure-object environments for real-time applications, Momenta's
story should be a word 10 the wise. With the cost-per-million
compute cyeles dropping by over 50% per year, and the ef-
fective power available in a noiebock packaze growing ex-
plosively, our industry sorely needs to shake off the vestiges
of the “pragrammer as the code aptimizer” mentality. Appli-
cation performance is not unimportant (vou should hear me
protest when my computer is laggardly!), but Ms. Infante points
te sound design and clarity of purpose as the primary deter-
miners of overall product performance. Furthermore, today’s
definition of performance has much more lo do with meeting
time-to-market deadlines and customer requirements than the
oplimal use of every computer cycle, Selecting the right de-
livery technology and approach are more important to a well-
hehaved, well-received product than (s the traditional vision
of optimization taught to computer science students.

Dir. Ron Suarez of Arbor Inteliigent Systems, Inc. picks up this
theme in his consideration of how to transition successfully to
object technology. Learning the frame of mind that underlies
object-ariented technology Ts more significant than the lan-
auage iself. The challenges are human, not technofogical. The
greatest hurdle in the transition from raditional to object tech-
nology is changing curselves. Ultimately, success or failure in
the way the change is undertaken can determine the com-
pany’s showing in tha markeiplace.

Asweavers know, a piece of woven cloth is composed of lon-
gitudinal strength members called the warp and opposing con-
nective members calied the wool. Warp runs consistently
through the fength of the plece, while the woof may vary to
give texiure, meet a particular need or accommuodate the se-
tection of yarn available at the moment. Hound a similar pat-
tern in this month's articles. Among the common threads bind-
ing our authors perspectives:

» Object technology may have a greater impact on market posi-
tion and time to market than any other computer technology.

+ Real commercial products are being built using object tech-
notogy—the technology is “here” for those making the
learning investment.

& Ohject-oriented technology is not a language.

= Adnopting object technology is a “pecple change” probiem,
so buying a C++ compiler and learning the language (in-
stead of the concepts) can be a step backward.

» Discipline In the development process is more critical with
abject technology than it was with procedural techrology,
vet many proponents of abject products would have you
believe that prototyping is the discipling of cholce.

= When selecting object products, determine in advance what
vou're looking for. If vou're shopping for the first time, ask
people who have bought before. Use others” experience.
Remember that responsible venders and practitioners will
help vou understand the limits, risks, and problems as well
as the henefits.

Yet fike woven cloth, you'll see different solutions, approaches,
and viewpoints. Our authors agree that discipline is required,
but a consensus on the structure of that discipiing is no more
present here than in the induslry as a whole. | believe such a
structure is emerging, but many practitioners who offer meth-
ods and tools still don’t understand the full scape of the prab-
lem that users of object technology need to solve. Revamped

structured analysis, as several of our authors point oul, seems
less appropriate than some fresh, new ways of locking at our
custamers’ needs and our work, Also, while our authors ad-
dress common themes of profitability and quality it becomes
clear that different organizations will adopt object rechnology
for different, business-driven reasons. Argumants which favor
using abjects in other organizations may have more or fess im-
pact in yours.

Ciur effectivenass with object technology—as in so much in
life—is a function of our span and our depth. Those working
with matters technical find it easy (e specialize. Western cul-
tures emphasize depth at the expense of hreadth. Over the
next yvear, | intend o expand our vision, We will tap the ex-
periences of practitianers, thinkers, and vendors. We will look
bevond the technology itself, explaring the issues that form
the environment in which the technology operates. This i find
most exciting, as it gives me——and | hope, you as well-—op-
portunities to explore the as-yet undiscoveared. In the upcom-
ing vear, the topic areas our authors will be addressing include:

= ohjects as enablers to client-server, distributed archilecture
= welding object applications to today’s relational databases
= evaluating and using abject database management systems
e (-G implementation strategies and tactics

= business, social, and legal issues surrounding Q-G

e Microsoft v, Borland-—who's really winning here?

*

de facto and emerging standards for ©-O

maodaling, methods, and lools

selacting object products, tools, training, and consulting
SErvices

@

managing risk and facing failure

successiul project management

objects and visual programming

L]

muitimedia applications made more achievable by objects

# the growth of hylbrid languages for MIS, such as -0 COBOL

This is a start! Are there issues perplexing your organizationd
Do you have experiences that your peers should be aware off
As editor, my responsibility extends well beyvond making opin-
ionated remarks on the inside cover and selecting thermes for
each issue. it would be my expectation that Hotfine will pro-
vide a platform for communicating useful, practical experi-
ence, the successes and failures you're willing to share, and
the information that consurners and providers of object tech-
nology need 1o make sound decisions for their respective or-
ganizations. 1 welcome your input, and look forward o de-
livering valuable industry news to your desktop in the upcoming
muenths,

Voruae 3, Numeer 4 = Fesruary 1992




== THE BIG PRIZE

" coneimuted from poge 1 ...

{30 could have a much more direct effect on the MIS
directors bottom line.

-0 can bring benefits to three important areas of
MIS: programmer productiviry, sofzwara maintenance,
and systems infegration.

Programmer productivity

From the MI1S perspective, the most important claim for
obiject-oriented technology is the productiviry im-
provement it promises in the applications development
sphere. For years, we have heard of the applications back-
tog. This is the period it will take to carch up on the de-
velopment of the applications a business needs. It al-
ways seems 1o be rwo vears, and the advent of structured
programming, chief programmer teams, CASE, and all
the other silver bullets has done nothing to help nar-
row it, Ohject-oriented technoelogy promises to reduce
that gap.

A jome study by General Motors/EDS and Servio
Corporation has shown that improvements of fourteen-
to-one are achievable in terms of the programmer man-
months required ro build an application, in this case a
facrory equipment maintenance scheduling program.
The elupsed time for the project was reduced by a fac-
tor of five. Using Smalltalk and GemSrone, instead of
PL/T and an RDBMS, the number of lines of code were
reduced from 250,000 to 22,000, Gther studies bave

shown similar productiviry gams.

Software maintenance

The software maintenance cost on a central office rele-
phone switch is in the region of 2 million dollars a day.
No wonder the first industry to buy into object-oriented
programming in a big way was the swirching systems
business. Using mradivional programming techniques to
change the North American numbering plan from a
three digit area code and a seven digit central office and
subscriber number (510) 355-1212 o, say, a four digit
arez code, would involve identifying every rourine in
the system that handled the ten digit number. Some
cross-referencing problem! '

I an O-CF systern, the defimition of the numbering
plan would be in one chject. Inheritance and messag-
ing would take care of the problem from there,

The MIS community spends a far greater percentage
of resource on maintenance than they do on new ap-
plication development. Conseguently, the development
of future applications using an O-O approach will allow

the diversion of resource to new applications or an over-

all reducrion in cost.

Systems infegration
There is no doubt that object technology can offer some
help in solving the problem of tying together the array

of differenit applications running on different platforms
developed by different software developers and using
different development philosophies that the MIS com-
munity have to deal with. Wrappers thas allow an alien
block of code or a complere application 10 be tepack-
aged so thar it externally looks ke an object, are being
developed ro do this. :

The exrent to which O-O can help in the mainte-
nance of large, existing applications systems writren in
tradirional languages is another question. Many MIS
shops that are moving to a client-server environment
and are forced to retain, say, a major COBOL applica-
tion, can best recrofit the legacy application with a desk-
top GUI front-end using an objecr-oriented bridge as
the glue.

There is a good argument that says only O-O will
permit the implementation of the next generation of
distributed computing systems. To optimize network
load, it will be essential 1o move the data and the pro-
gramming to the most appropriate computing engine for
execution,

THE MIS COMMUNITY SHOULD START WITH O-0O
RIGHT NOW
Chiect technology is ready for the MIS community now.
I don’r advocate thar everybody go out and implement
alarge, mission-critical application tomorrow morning.
Howsever, there are people who have already done irand
are seeing the payoff,

In June of 1990, the Brooklyn Union Gas Company,
nor exactly in the space rocker business, replaced their

15+ year-old customer informarion system with a new
system built using O-O technology. This system is key
to the collection of a billion dollars in annual revenue;
by any standards, mission crirical.

General Motors has installed an interactive inven-
tory management system at a car body plant in Flint,
Michigan, another critical applicarion in everyday use.
The plant runs iine, and the end users were particularly
happy with the frerative development thar O-O allowed;
the application does what they want it to de, not just
what they managed to write down in che original
specificarion.

OBIECT TECHNOLOGY ISN'T A LANGUAGE
The Brooklyn Union Gas Company project, mentioned
above, was implemented in PL/E on an [BM 3090-300E.
To exploic Q-0 i sn’t imperative thar an applicarion
be wrirten in an object-oriented language, though it may
Ire casier for the programmers o stick to the object
paradigm if they are writing in Smallwalk than if they
are using PLJL

But, Brocklyn Gas is not the only company o

Haoruse om Omecr-Orienren TECHNOLOOY

Product . Announcements

)

1
' Froduct Announcements is a service to the
readers of the Horune on OpiecT-ORIENTED
Trerwoioay; 1Fis neither a recommendation
nor an endorsement of any produu
ciscussed,

Serius Developer 3.0
Serius Corp.

1981 F. 4800 Soulh

Salt Lake City, UT 847117
{BOT) 2727788

(800} 876-6847

HyperDesk
Distributed Object
Management
System

HyperDesk Corporation
2000 West Park {3r.
Woestharough, MA 01581
(508} 36H6-5050

Sertus Corporation released Serius Developer 3.0, an object-oriented sollware development environment for the Apple
Macintosh., Key leatures include ObjecTalk: 4 seriptbased programming language hal does nol require a specific synlax ;
QijecSketchr an icon-based programming language in which users grapbically connect icons with lines representing
seguences of operations and fiow of data; and Subjects: a user-definable group of objects and functions, or “super abject,”
reusable in different applications. Serius Develoger 3.0 is sold with a core set of objects and functions supporting aff aspects of
the Macintash application interface, e.g., menus, bultons and windows. Serius Developer also comes with Serius Database, a
bundle of ohiects for building relational rmulti-user databases. Additional object bundies designed to work with Developer 3.0
are available separately and nclude Serius Multimedia, Serius Communications, Serius XCMD, and Serius InterApp. in total,
the Serius Object Library consists of 32 obijects and 400 programming functions, ranging from comparatively simple items
such as the Menu Obiect, 1o complete, compied tools such as the database, animation, and movie engines..

Hyperlesk Corporation introduced the HyperDesk Distributed Object Management System (DOMS). The MyperDesk D0OMS
is a suite of advanced software tools and services designed 1 enable application developers 1o build and integrate truly open
distributed applications for diverse computing envirenments that include PC's, workstations, and servers. HyperDesk DOMS iy
the first product based on the Object Management Group’s Object Request Broker (ORB) standard, the central
communication and integration manager {or software objecls. The HyperfDesk Distributed Object Management System
Development Kit will be available in February. A runtime version of the product is expected to be released in june. The
HyperDuesk DOMS tools include a graphical user interface for development and testing, a dvnamic interface to create and
modify applications at runtime, and a definition language to create objects. HyperDesk services include an object database
with repositories and class fibraries for object storage, a Kerberos-based avthentication service for use validation, and a
focation service 1o track objects.

Turbo C++
Borland C++ 3.0
Borland C++ &
Application
Frameworks 3.0
Borland International, Inc.
1800 Green Hills Rd.

PO Box 66000

Scotis Valley, CA 95067-0001
(408) 439-4825

Borland International, inc. announced the availabiiity of three new software development producis that feature C++ in
addition 1o the C Programming language. Turbo C++ for Windows 3.0 offers an inexpensive route 1o Windows programming
for entry-level programmers and includes a Windows-hosted development environment, ObjectWindows application
framework, ZasyWin, and Resource Workshop. Borland C++ 3.0, a third generation professional C and Cre compiler, now
supports global optimization and contains all of the software included in Turbo C++ for Windows 3.0, with the exception of
ObjectwWindows. Borfand C++ & Application Frameworks 3.0, as the high-end product of Borland’s C++ product line,
includes everything in Borland C++ 3.0, plus ObjectWindows and Turbo VIS\OH appficatlon‘ frameworks, complete with
source code for the frameworks and the runtame thaxy

Energize
Programming System

Luecid, Inc.

707 Laurel St

Menlo FPark, CA 94025
(415} 329-8400

Lucid, Inc. introduced its Energize Programming System designed to provide a natural path 1o object-oriented programming
for UNIX programmers, The Energize sysiem facilitates development and understanding of C++ and C code on Sun SPARC
andd compatible workstations by incorporating capabilities previously available only in specialized OOP languages. The
Energize Programming System is designed 1o speed the edit-compile<iebug cvele by making possible incremental compilation
and linking at the function and class levels. This ability to work at a finer level of granularity eliminates the need for

programmers w0 wait through long recompilations and refinking, which is especially significant when only a small portion of a
program has been changed. Also, because the system incorporates a production-quality C++ and C compiler, the programmer
is always acting on the real program code and not a simulated version. Energize is composed of the Server that provides both
control and data integralion, and the Tool Set, which includes a suite of advanced new programming toocls as well as familiar
URIX tools, Underlying the server, to store all the information collected about the program, is a commercial object-oriented
database, Fnergize will ship on SPARC systems in Q1 of 1992 and will be ported to other leading UINIX waorkstation platforms
over the next 12 months. . Lo
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Operating
Systems

.. The value of hardware brand names has dropped rapidly
over the last few years, although Compaqg and IBM and
some other vendors retain enough cachet to command slight
premiums. This is what | predict will happen to operating
systems someday. Yes, the first vendors to market with the
new operating system will have a slight advantage-—just as
the first vendors with a 486-based PC did—but it will he a
fleating edge. The reason has to do with the lechnical nature
of objects and with customers’ pressure for
“apenness.”. _Mavbe it won't all be guite so simple or
clegant. There will be leaders and followers, just as in
harchware. But just as in hardware, the basic business is
likely to be extremely competitive and fragmented. Who
wins? Hardware and now operating systerms will be
competitive businesses. Yes, you'll probahly get decent
margins if vou do a great job {and you'l! go out of business if
you're careless). You just won't get fo be a Microsoll—not
even if you start out as Microsoft, The real winners are likely
to be the systems integrators, who will know what to do with

all this stuff. You can be sure they'll charge the customers a
hefty price for their wisdom. But if they can put all these
modules together w deliver useful systems, customers will
he happy to pay.

Snap-in software, Esther Dyson, Forbes, 11/11/91

CLook at ACE—it's MIPS and Intel,” {Gordon Moore,
chairman of the board at Intel] says, noting that ACE has
chosen Intel x86 archilecture and the MIPS approach as the
two hardware roads to the future. “This Pink thing..is 1B
and Intel,” he comtinues, referring to the plans of IBM Crop.
and Apple Computer Inc. to codevelop an object-oriented
operaling system-code-nared Pink—to run on both the
Macinlosh and [BM’s x86-based PCs. “Sparc’s Solaris group
is now porting its software onto our architecture. 5o everyone
out there sees the advantage to being on our base. We
unidersiand why we are a target for everyone 1o shoot a1.”
Waging war on Intel: the RISC crowd moves in,
Samuel Weber, Electronics, 11/91

Antihype

-Ome of the criticisms | bave of Turbo Vision is that it has no
easily graspable set of Big Principles—you might say it's a
collection of exceplions that totally overwhelms its rules. This is
especially evident when you Jook closely at TV's family of views
and how they have to be used. Some views need to be
subclassed o use them, and some may be used as is. Some
views miust MOT be subclassed—and there's really no way to
keep it all straight except to remember a whole raft of special

ruies...
Structured programming: the tragedy of the Black box, jeif
Duntemann, Dy, Dobb%s Journal, 12/91

..Objects are here o stay, and I'm alad. But I'd fike to utier a
warning: The hype and jargon now being slung around over
object-oriented fanguages is exactly Like the stuff that broughe
Al into disrepute in the 1980s, As my English teacher once
said, "If you can express your ideas in clear, consistent
fanguage, they will five on after you. " C++ code is
revalitionary due to is very powerful implementations of
polymorphism, inhertance, encapsulation, and overleading,
C++ code Is flexible and reusable. Which staterment will st
ring true in 20077

The QOP wave, Michael R, Will, BYTE 12/91

Databases

As part of their jaint efforts to evolve object-oriented
technology, Sun Micrasystems and Hewlett-Packard are
working with a bevy of object-database companies so that
software developers will be able to write programs that will
wark with any object database. The database campanies
concerned are Ontos, Versanl, Object Design and Objectivity,
and the waork will resull in the development of a commaon
applications programming interface known as an object
database adaptor. The group, formed because of a lack of
interest from the standards bodies, has met four Hmes so far and
plans to offer its completed work to the Object Management
Group. The object dalabase adaptor sits between the database
ard the ohject reguest broker, and when it receives a racuest for

an object, invokes the corresponding database...
Sun, HE work on common object dalabase access,
UMIGRAM X, 12/2/97

Sty there s no basis for a sufficiently detaied standard so
that OODBMS applicalions can be developed in one system
and moved with reasonable case to another, such as an Oracle-
to-Sybase conversion. The situation (s more like an [MS-to-
IDMS conversion. In other words, the differences between
existing OQDBMSs are more tike the differences among
structured systems (such as 1MS, IDMS, and Total) of a
generation ago than they are like the differences between
relational products. OF course, there are standards groups

working 1o rectify this problem, but the resubis, let alone the
practical product implications, are still far in the future. Second,
there is no thegretical underpinning to match the mathematical
basis of the relational medel. Consequently, design and
implementation of applications is on a more ad hoo basis. The
qualily of an application is more dependent of the developer's

.Both groups agree on a central core of ideas. But the
OQOBBMS folks do not find the points about dala
independence and languages the relational guys make
compelling because they don’t help solve the problem the
QODBMS people set out to solve. They care about the
poirts, and they are embracing some features that make
either technical or marketing sense, bul they are not going to
compromise their goals for someone else’s views an
technical purity. Conversely, the RDBEMS experts are
skeptical of the direction the QDDBMS experts want to take
database managerment because their experiences in database
applications have shown them potential problems. And while
REOBMSs are starting to include elements of ohject
orientation, RIDBMS people insist on also using what appear
to many QODBMS application developers as unnecessary
frills that will do nothing mare than slow things down...

Database foundations: relational vs. ohject-orfented,
Herb Edelstein, DBAMS, 11/97

Heorumee on Opject-Orienren TecHNOLOGY

demonstrate that the conceptual approach described
by the abject paradigm itself has built-in productivity
gains for application implementation and maintenance.
The General Motors application, in contrast, is writ-
ten in Smalltalk and uses an object database manage-
ment system,

-0 is a concept, not a language or any particular
set of tools.

SMALLTALK, C++, AND THE ALSO RANS,

The debate regarding C++ and Smalitalk is an inter-
esting one for someone like myself who, in prehistoric
rimes, was actively invelved in both the PL/L and APL
wars. 1t was then rhar [ learned thar emorional and re-
ligious conviction have as much ro do with the choice
of an applications language as functional capability or
ease of use.

Clearly, C++ has its place. I a shop is staffed with
{ programmers, C++ is the obvious direction to go for
much of their development needs. Experience has shown,
however, that careful management attention needs to
be paid ro ensure that you do not wind up with extended
 programs rather than ohject-oriented programs, C++
does not compel nor even necessarily encourage adher-
ence ro the object paradigm.

Converting the COBOL or PL/ programmer to C++
is a different martter. | won't say that it can’t be done,
but it certainly is a challenge. Several companies have
demonsirated rhat ir is much easier to induce 0 COBOL
programmer to embrace Smailtalk than Cor C++ . That
is not to imply that programming in Smallealk is a plece
of cake. It is not. Bur it is & little bir less arcane than C
or C++, which are essentially systems programming lan-
guages better suited ro the sclentific, engineering, and
technical programming communities.

The proprietary O-O languages are the also rans. Eif-
fel, Actor, even Objective (U, have found niches; but
they just don’t bring enough differentiation to the table
to ensure their acceptance by the MIS community.

O-0O COBOL, recently annaunced by Microfocus,
might gain acceptance by some commercial shops afrer
it has had a chance o setcle down. But, contrary 1o the
publicity of Bortand and Microsoft, the realivy is that
roday MIS organizations such as American Airlines,
Texaca, Citibank, and General Motors are using
Smallealk, not C++,

VISUAL PROGRAMMING

The technological advance rhar will atrract the MIS
community to -0 more than any other is the visual pro-
gramoming environment that obviates the need for pro-
cedural language programming as we know ir roday. This
kind of visual object-oriented development enviconment

would allow even sophisticated applications to be buile
by picking reusable objects from a palette and wiring them
together to produce the desired functionalisy.

Servio Corporations GeOQDE object development
environment implements this strategy. It also allows the
wrapping of existing components such as bridges to re-
lational databases. Legacy programs, e.g., existing in-
age processing components written in C, can be ma-
nipulated as visual building blocks just as if they were
specially written ohjects.

This kind of technology will allow commercial ap-
plications programmers, read this as COBOL program-
mers, to convert to O-O without facing the C++ or
Smalltalk learning curve.

66

Fads come and go in MIS, just as they do in

women’s fashions.

Lo

MIS WILL BE DIFFICULT TO CONVINCE, ANDIT'S
UPTO US

The acceptance of new technology by the MIS com-
munity would be the subject of an interesting sociolog-
ical study in irs own right. Like any group of communi-
cating human beings, there is a rendency rowards
lemming-like behavior, This is compouncled by the high
costs involved in MIS, the poor track record of results
in terms of systems thar deliver exactly what the pointy
end of the business needs, and the increasing complex-
ity of the touls of the trade.

Fadls come and go in MIS, just as they do in women's
fashions. Sometimes the fad of the moment has been a
praductive technology, for example, the client/server
model. In other cases, it has been an expensive sinkhole
like Acrtificial Intelligence . What we have to hope for
is rhat rthe reaction against a fad does not cause a valu-
able rechnology such as O-O w be passed over.

One of the inhibitors to the acceptance of relational
database management systems in the early 1980s was
the insistence by the database people on the use of terms
such as tuple, normalized form, join, and so forth. It may
have made them feel very sophisticated, but it took peo-
ple z couple of years ta discover that a relational darabase
was a collecrion of tables. Once that became clear, it
seemed a sensible technology o deploy.

-0 proponents have fallen into the same trap. A re-
cent quote from Borland CEO Phillipe Kahn insisted
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== THE BIG PRIZE

that to understand (-0 one needed to understand the
concepts of encapsulation, inheritance, and polymor-
phism, If the decision makers in MIS need to understand
concepts with names such as these, forget it—O-0 will
never fly.

The concepts that make O-O relevant to MIS are
neither complex nor new. It's just the way they are strung
rogether that is different, and then only slightly so. The
responsibility lies with us, the vendors, to ensure that
“we get @ clear, sitaple message through o MIS man-
agement about object technology.

MAKING IT PAY OFF

As 1 said earlier, object-oriented technology promises
to reduce the applications gap. T use the word promise,
not the word guarantee.

With the debacles of AL and o a lesser extent, struc-
rured programming and CASE behind us, i should be
prety obvious that there are no silver bullets in this
business. O-O s just as far from being a silver bullet as
the previous technologies, It has more promise, but the
challenge of managing iv will be no less,

Listening ta the small number of people who have
already successfully deploved O-O i che MIS world,
there is 2 consistent theme in their reports: Don't ex-
pect too much return up front, Building revsable objects
is not easy; it takes skill and experience and it may rake
shree tries to ger the object right. The subsequent benefits
provide the pavolf: you can reuse the object until the
cows come home, repackage your application in hours
instead of days, make minor changes or corrections in
inuLes.

Unfartunately, the design of reusable objecss has o
be carcfully thought out, the inplementation needs o
be very good, rhe testing comprehensive, and the doc-
umentation complere. There is no substitute for disci-
pline in the development process. If anything, it is tmore
important than ever in an O-C environment.

THE CULTURE TRAP: THE FUTURE i§ CROSS
CULTURAL
Having cvercome other basriers related to persuading
MIS management to deploy O-O, there will be a re-
maining problem thar greatly worries me. There is o cul-
rure gap between the computer scientists and the MIS
community. By computer scientists, | mean those who
are trained in languages such as © or Modula, and sys-
rems such as UNIX, rather than COBOL and MVS.

The crucial problem is not the Hmits of knowledge
of either group: it is the attitude of one group towards
the other. The iramediate future lies in marrying these
twa worlds together.

To successfully implement object-oriented technol-

ogy in MIS organizations, we need access to the best
skill and experience on each side of the cultural divide.
How can we hest integrate and divide function between
the desktop workstation and the mainframe? If you are
not intimarely familiar with the rechnology of both the
worlstation and the mainframe, you cannot contribute
satisfactorily to the development of the best solition to
the problem. Il you despise the rechnology of one side
or the other, and its practitioners, no reasonable solu-
rion can emerge,

Those wha are currently involved with object rech-
nology are, in my categorization, as vou might suspect,
computer scientists. There is a tendency among them ro
disparage COBOL and mainframes, just as the UNIX peo-
ple do. We have to ger away from this. You cannot ex-
pect to win hearts and minds with a slap in the face. It
has to be done by understanding the problems of the MIS
community, irs concerns and misunderstandings, and
working with them to bring O-0 to bear on problems.

ALL THE INGREDIENTS ARE IN THE POT

Right now, everything we need for the successful de-
ployment of obiect technology in the MIS world is ready
and waiting. The trauma that the computer mdustry is
experiencing at the moment has actually improved the
chances that OO will be deployed by MIS, People are
raking stock of their successes and failures with appli-
cations andd systems. They are looking for rechnologies
that will help thern avoid the mistakes of the past. O-
(O is ir. Ler's make a major effort to ensure thar they
don't screw it up!

He who proposeth a technology,
Harh responsibiliey to keep it simple
And maketh work.

v (' Sheq = =

Donal (O Shea is President of Sevvic Corporazion, provider of
the GemStone object database management system and visual
development tools.

Horuime o DpecT-OrieNTED TECHNOLOGY

Applications

... The University of Colorade at Boulder’s Center for
Advanced Decision Support for Water and Environmenital
Systems (CADSWES) is developing an object-oriented river
Basin decision support environment that lets users assemble
river basins to mode! the effects of policy options. This
systemn, River Simulation System/Multi-Objective Decision
Making (RE5/MODIM), is being developed in cooperation
with the US Bureau of Reclamation. Although the initial test
case for the system is the Colorado River, its architecture fets
it be emploved on any river system....The CADSWES

development teamn chose Franz's Allegro Commeon LISP as
the basis for prototyping the system software. Since this
project is trying new ideas in the field of water resources,
LiSP’s ability to grototype rapidly was essential to the
development process. The use of LISP also let them
incorporate previously conducted research work into the
project. However, the final implementation will be in Ces
with MOTIF as the graphics standard...
Application watch: down by the fazy river, Patty Enrade,
Al Expert, 12/57

Methods

.-Reguirement views, context specificalion, event-object
partitioning, environment modeling, design templates,
method hisrarchies, and a rapid system development strategy
are all part of a comprehensive object-oriented approach to
system development. All these efements evolved from
structured techniques into a significant number of today’s
-0 methods., These methods in various forms have been
used and written about axtensively for the last ten years.
Other concepts required by object-oriented development are
reachily available from entity-refationship analysis, Jackson’s
data-structure oriented approaches, and the Smailialk
language. These sources for object-oriented methods have
been around for a fong time as well, As with elements of the
structured technigues, method developers have been
incorporating those ideas into what are now known as (-0
methods, This is not to say that every last issue in object-
oriented development methods has been resolved, but the
evolution to revolution question s rendered moot given that
the structured techniques have aiready spawned O-0
methods. Instead of revolution, the real issue is revelation.
For a variety of reasons, many in hoth the object and the
structured world have slept through the evolution of O-O

methods. For all of thern, [ hope this article is a wake-up call.
{Jehate: evolution vs revolution: should structured methods
be objectified?, lohn Palmer, Object Magazine, 11-12/92

The notion of assertion s the basis for what | view as the
kev component of the methodology underlying (-0 software
development: the theory of design by contract, which views
software construction as the design and enforcement of
successive contracts, large and small, between clients and
suppliers, each party keenly aware of both its rights and irs
abligation. The contract theory makes it possible o base the
construction of relizble software systems not on informal
hopes reinforced by careful testing, but on formally specified
relations belween cooperating software elements, 1t also
helps to understand the nontrivial aspects of object
technology and use them properly, In particular, exception
handling becomes the job of getting out of a contract in a
safe way when the other party does not observe its part of the
job; as to inheritance and dynamic binding, they provide the
necessary subcontracting mechanism...

Debate: evolution vs revelution: should structured methods
be objectified?, Bertrand Mever, Obfect Magazine, 11-12/92

E’i“ﬂiirﬂﬂment CGActor has abways had the misfortune of being pigeon-holed WL, SQL library, and protocels establishes Actor as a
as a hard-core too!, one that required more work than comglate, mature prodoct that s robust enough o consider
environments like Astymetrix’s ToolBook ar Knowledge as a first-choice Windows-based, object-ariented
Garden's KnowledgePro Windows. It has been accused of  environment.
placing too many layers between Windows and the First fooks: Actor 4.0 matures with safe inheritance, 5QL
developer. But at the price of some incomgpatibilities with classes, and graphics, Richard Hale Shaw,
previous versions of Actor, the addilion of Action methods, PC Magazine, 12/31/971

Languages .,,Hewlett—l-’ack;rci has an in-huus(—: group dedicated 1o beC&JLIS? it does not currently support a full inheritance
imiplementing software reuse. Unfortunately, they have made mechanism. It does, however, support the fundamental goals

the mistake of frying to implement the rease policy using a
low-level language such as €. From my pointofview, C is
simply a universal assembler and doesn’t lend itself to the
development of lruly reusable software. Instead, HP should
be using a lapguage such as O+ or Ada o meet the “without
madification” goal of reusable software. Many see the advent
of nbject-oriented methods as an opportunity to make
reusable software companenis a reality...

LAda i currently regarded as an object-based language

and principles of software engineering, and does suppaort
limited inheritance. C++ supports inheritance, but falls short
in...Jthe] development of generic components. The C
language is highly flexible but poorly suited 1o engineering
large, reliable soltware apphications..
Wihat we mean when we talk about software engineering:
objectively speaking, Richard Riehle,
HP Professional, 11/91
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publications on aspects of object
technology

CASE

...Developers using ebject CASE tools without the
prerequisite training, practice, and a fundamental
understanding of cbjects will face the same failure as the
inexperienced doctor operating on patients using state of the

art equipment. Tools alone cannot save the patient!
Point/counterpoint: using CASE tools without the
methodology, the developer’s perspective, Kathleen Mever,
Ohject Magazine, 11-12/92

..Revivalist ministers, professional pontificatars, famous
name endorsements with little or no content centributions,
andt famous corporation affiliations cannot be the criteria by
which your organization selects an approach to ohject
analysis and design. There are a limited number of experts
currently on the object market, and there zre even fower
analysis and design experts in any markel. This is an
unfortunate but true statement as avidenced hy the all too

frequent question, “Will object technology replace
CASE?" . .CASE is nat a technological concept, it is an
enabling technology. It just so happened that most of the
CASE tools in the early/mid-1980s were buik to support the
nolation of struciured analysis and design...,

S50, whal really is this editorfal about? It is a strong
admonition nol to view an object analysis and design hook,
technique, or CASE ol as a means (o learn and implement
object technolagy—ne matler what the marketeers ry fo self.
Just as cbjects are nol the silver bullet for software
development, object analysis, design, CASE and
methodalogy are not the silver bullet for gaining knowledge
and expertise in object technology—particularly now when
the lechriques and tools are still being conceived of.

From the editor, Marie A. Lenzi,
Object Magazine, 171-12/92

OOP

Uobject-oriented programming is] the difference between
building a castle out of sand and building a castle with
Legos,” says Roger Heinen, Apple’s vice president of
Macintosh Software Architectura..
Software industry is “object-oriented,” Rory 1. CYConnor,
Huntsville Times, 11/10/91

..But so far the mave o object-ariented programming has
been disjointed because of the fack of standards far the
vocabulary, syntax, and processes that make up the object
architecture. Object-Crriented Design with Applications, by
Grady Booch, breaks new ground in setting forth a discipline
for effectively applying the elements of the object model.
Booch provides a fundamental explanation and example of
the object model for a wide audience of software angineers,
analysts, system architects, project managers, and
students.... The book's only serious flaw is its tone; too often it
reads Hke a textbook...
Read Only: comprehensive “how-to” manual lfeads the way
to object- eriented programming, Bob Airasian,
PC Magazine, 12/17/91

...As far as object-oriented technology goes, [Bobj Libutt
Iprogramming systems director of market strategy with 1BM]
said that 1BM was considering using Sapiens taols internally
in several industry areas. And prior to its discussions with
Sapiens it has been talking to Digitalk. indeed, SmaliTalk is
used extensively in IBM—it was used to build the new Cross
Systern Product, CSP, and was alse used by Intersalv inc. 1o

build its product line for OS/2. Libutti said that IBM is making
a major investment in object-oriented technology. This is all
wedl and good except that iIBM's Repository is based on the
Entity-Relationshin model and not the object-oriented model.
However, Libutti says that tBMm is extending the Repositary (o
cape with object types, although when pressed said he didn’t
kncw when these extensions will appear...
1BM sets the record straight on misperceptions of systems
application architecture, UNIGRAM X, 11/18/671

..How should analysis and design he used with object
technology? The answer is: incrementally, in conjunction
with actual development, using separate techniques for each
laver of a layereg system architecture..Instead of designing
an entire monalithic system on paper hefore beginning
implenrentation, sketch out a skeleton system to get you
started, then code that much and see how it works. What you
learn from the implementation is bound to improve the
design. Then take that improved design, sketch out an
incremental set of functionality, and rell that into the code.
The malleabilily of object rechnology makes this incremental
approach o development far more feasible that it was with
conventional technology. in addition, tons of paperwork can
be reduced to mere pounds, the product rolls out faster, and
the overall design is usuaily superior because it is proven in
the field and enhanced in stages rather that being thrust upon
end users in the conventional “big bang” fashion...
Easing into objects: redefining analysis & design,
David A, Taylor, Object Magazine, 11-12/92

Multimedia

ultimedia personal computers—which combine sterec
sound, sophisticated graphics and motion-picture-quality
video—is the computer technology likely 1o have the biggest
impacl on the industry next decacde, according to 2 poll of
attendees at last month’s Comdex show in Las Vegas. The
pall. commissioned by Byte Magazine, ranked multimedia
FCs first, followed by portable computers, wireless

communications, and object-oriented programming....One
interesting finding: While Comdex this year was populatad
with companies introducing penbased PCs, only 10% of
those polled by Byte thought pen computing. would be a
major development...

Techtalk, john Schneidawind, USA Today, 11/26/91

Horune on Opiect-Omiesten TECHNOLOGY

1991—The vear it all changed!

Who would have ever thought

the USSR and IBM would be

dismantled in a single year or
that IBM and Apple would
team up to build an object-
oriented operating system?

Or that IBM would become a reseller of Smalltalk/V
and that object-oriented rechnology would be featured
on the cover of Business Week? And who would have
projecred thar 500,000 copies of Borland’s C++ could
be sold?

What a year! There was just so much to cover. | want
10 begin this rerrospective with a variety of observations,
then Py 1o make an assessment of the implications of
these events, closing with two predicrions for the furure,

OBSERVATIONS
Some deals and events in cur industry deserve special
notice:

# Symantec acquired Zortech in June,

® Gemini invested in ParcPlace in Seprember.

¢ Sequent, Versant and ParcPlace have partnered to
deliver a parailelized version of Smaliralk coupled
with an ODBMS,

» Momenta delivered on its promise to provide a pen-
based computer whose applications are all written in
Srnallealk,

¢ OMO} members are in apparent agreement on the
Ohject Request Broker (ORB) standard.

® (General Electric started teaching a suite of object
rechnology courses.

This has been a year of major challenges for our in-
dusery as well, such as:

® The major business sfump ar Mentor Graphics was
caused in part by its “bet the company” decision to
use objects on the largest project to date anywhere—
over 12,000 classes in C++.

® The fierce slugfest continues among object-otiented
database companies to achieve product dominance
and company survival in a huge and porentially lu-
crative market.

® Ohject-oriented COBOL seems stuck i the birth canal
while potential customers look elsewhere for an an-
swer,

e KnowledgeWare imploded, rrigeered by the failed ro-
mance with InrelliCorp.

& The average experience of ohjecr technology train-
ers was reduced by half again this vear due to mas-
sive demands to rrain increasing numbers of people.

Some other abservations are remarkable in their own
tight for whar they imply about the maturity of ohject-
technology:

® There was a discussion about object-oriented pro-
gramtning on the Larry King Live television program.

s A full bookease is now devoted to objeces ar Silicon
Valley's famous Computer Literacy Bookstore.

# Venture capitalists are beginning to see success sto-
ries with objecrs and with Smalltalk and no longer
shun products built “the right way.”

® Someone has actually built a batch version of
Swalltalk that runs on MVS for use in building com-
mercial business applications—dyna-barch under
glass!

* Application software houses like Aldus, Claris, and
Symantec have belatedly gorten the message that their

by Tom Love

Tom Lowve, PhD, is an inde-
pendent management consul-
tant.
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== RETROSPECTIVE

products could benefit from object technology and are
quickly scurrying to hire object-oriented programmers.

THE BUSINESS OF OBJECTS

A dase of reality about this business is beginning ro be
accepted. People are starting ro stand up ar conferences
and say, “It takes a couple of years to become fluent in
object technology.” As a resuly, the demand for experi-
enced object-oriented designers and developers is soar-
ing, as are the prices for such people.

Though many large commercial organizarions are
poised to use objects, many of these organizations are
alsa poised to fail. Too many people are rushing to ap-
ply objects on their next big “bet your company” pro-
jece. Instead, they should plan to use objects on the next
three projects and then plan accordingly.

As ook at the industry at the end of 1991, Borland
has clearly racked up higher sales figures than anyone
else. But SIGS Publications may have produced the high-
est return on investment. The highest losses still belong
to che O-team, the object-oriented database companies.
The most significant rechnical achievement belongs o
Momenta.

Big rime markereers are beginning to circle chis
fledgling indusery. Waich the ad budgers and the mail
in your in-hox grow over the next few years. Think
about expanding the size of your in-box now, before the
rush.

O-0 DESIGN AND CASE

Methodologists are writing a lot of books. Some have
even raken the time to write 2 few modest programs with
obiects. On the O-0 design front, Rumbaugh, eral., has
taken the deserved lead. Jacobsen keeps telling us how
goad it is going to be, and Coad's cade is weaker than
even Yourdon’s name can overshadow.

I wish all of the CASE guys would realize that text-
based inheritance trees are just fime. So are 3x5 cards. If
you are not going to provide some real value with vour
tools, save your disk space for something useful.

New object-oriented programmers are writing even
moare hooks, [ recently saw a bocokshelf in a museum with
a few books on C++ programuiing. [ know not why.

-0 LOWER CASE
Dave Thomas continues his campaign to make team
programening a reality for Smalltalkers. His company’s
Envy product is the envy of the eve of every Smalltalk
project manager to whom | have spoken. It is also just
the kind of tool thar we must be building to march this
technology into the industry mainstream.
Unfortunately, we have yet 1o find the Dave Thomas

wheo wanis to take on the “testing prohlem.” Samebody
has to selve that problem this vear; it is not thar hard!

hservable trends in the C++ com-

There are two o
munity. There are several new commercial products
shipping that use the language successfully. For others
(especially those who have written anyrhing in Smallralk
or even Objective-C), the disenchantment grows. Ac-
tive hostility is sometimes observed in public, such as
during the Apple-1BM announcement ac OOPSLA.

MNevertheless, U+ 4 compilers are selling remarkably
well, though there are other indications that these same
compilers are getting very little exercise. One recent sur-
vey showed that only ome in twenty purchasers of C++
compilers were using rhe product. There is no doubr thar
the complexity of the language limits its acceptance.
Users continue to chant, “But it is the de fucto stan-
dard,” ax they walk lemming like to the coffee machine
while waiting for a compile to complete.

Objects can provide real value. A complex, hybrid
language like Cr+ has either got o get fixed or it is go-
ing to evaporate, “Fixed” means we should stop think-
ing of what to add o the language and instead think of
how much we could take away and still have something
of real value. Remember: Multics had a lot of theoreti-
cal power, but its daunting complexity caused it to be
remembered only as the big project that spawned UNIX.

Mavyhe the real genius of Philippe Kahn is that he
figured out how to achieve massive sales numbers with
litele or no need for ongoing support or maintenance.
Time ro sell, Philippe.

THE CLASS LIBRARY BUSIMESS

It is still the case that oo few class library products are
under development and even fewer are in the market—
less than 50 by my count. Trust me guys, this is where
the meney is. Too many people still believe thar class
libraries and GUls are synonyms. We have enough string
classes, collecrion classes, and menu classes now. Move
on to something challenging that other people do not
want to build themselves.

Regretrably, the quality of class libraries has not be-
come much better. Purchasers of class Tibraries are al-
most always purchasing untested eode. I recommend
only paying for classes when you see the test cases.

EDUCATION AND TRAINING

A limiting factor of the industry is the rare ar which ed-
ucational institutions are training students in O-O lan-
guages, desien methods, and class libraries. Recent dis-
cussions with university recruiters revealed the staggering
finding that most compurer science grads have not heard
of objecrs, Where have they been and what do they read?

continued on page 12...
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and receive faxes while the user is writing on the screen.
For resolunion and character recognition, the pen iwelf
requires 100-200 events per second, compared o a mouse
thar requires 25-30. We use a specialized [/O processor
ro off load the main cpu.

HOTLINE: Would you de anything differently in light
of what you know today?

INFANTE: | can't comment in detail at this paint. There
is other technology, and today we would like o be able
to take advantage of new productivity toels. We might
still come to the same solution. Every few yeuars, you
reed to reevahuare vour technolopy and see if there are
minor or major changes that could make vour product
development more effecrive. Right now, we're at a con-
venient breaking point having shipped the first prod-
uct. We are now reevaluaring our process to sec what
we should do differendly for the next generation. Con-
tinuous improvement reguires periodic reevaluation of
your processes ro see what can be done berter.

HOTLINE: Were there any particularly good or rough
3

expericnces! Challenges?
INFANTE: Learning the technology, learning how
manage the development process. The structure of the
development team has to be different with objecr tech-
nology. An early article in Hotline on “Ohjects by Team-
work” was very illuminating, but ar the time there were

few companies with a lor of experience delivering shrink-
wrapped products to the ourside world using object tech-
nology. Managing development and communicating to
the rest of the company what was happening was a chal-
lenge. With Smalltalk, we could protorype quickly, but
we had to restrain people from going our and seiling the
prototype. It was a prototype, not a shippahle product,
This was a management of expecrations problem. In a
less supportive management environment where the
corporate management team did not have confidence
in the development team, expectations could easily have
gotten out of hand. The other side of being able o
demonstrate u prototype quickly is that when you're de-
veloping real product, nathing works for a comparatively
long time. Then, everything suddenly works. 1t's steep
cliff that you must manage very carefully.

HOTLINE: Could vou summarize your experience bring-
ing the pentop to market?

INFANTE: It’s heen incredible fun. We've accomplished
more in the last year and a half than most companies
accomplish in a lifetime. When | think thar we had our
first Smalltalk raining class in April 1990, and a team
of a dozen people developed a complete operaring sys-
tem and full application suite in 18 months, starting as
good business people and not language people, it's im-
pressive. That includes software and hardware develop-
ment, and product integration, ==

MIS managers and developers: Object-
oriented COBOL takes the next step toward
availabilty as a standard, commercial
product.

The Object-Oriented COBOL Task Group met De-
cember 9-13, 1991, in Palo Alro, CA. Members of the
task group are IBM, Hewlerr-Packard, Hirachi, Micro
Focus, SPC Sysrems, and Realia, with many other com-
panies parzicipating as observers.

Ax the meering, the task group agreed 1o a feature
set that will constiture a Version One (-0 COBOL.
This recommendation is a key step toward making O-
O COBOL available to users.

T OFEF T

As this issue of the Hotline goes o press, the next
step in the process s taking place. A Task Group pre-
sentation of Version One to 2 icint meeting of the ANS]
X3]4 COBOL Commirtee and the CODASYL COBCL
Committee rook place January 13-17, 1992, Thisisan
important milestone on the path toward achieving an
O-0O COBOL standard.

In the March 1992 Horline, we will cover the con-
tents of the Task Group’s recommendarion and the re-
sules of the ANSIOODASYL presentation. This should
give COBOL users an idez of what to expect from early
releases of O-0 COBOL.

—FEdiror
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HOTLINE: You've mentioned design methods several
cimes. What disciplines and rools have you used in de-
signing the pentop environment and applications? How
rigorously did vou apply them!?

INFANTE: We started with CRC because that’s what
KSC raught us. We used 3x5 cards. We've been unrig-
orous. Initially, CRC was used heavily because we felt
unsure of our design skills. We have not gone hack to
CRC. Today most of the design is done on blackboard
and with written documents. We use a word-based de-
scription of the overall design, then a merhods descrip-
tion. We don’t use diagramming techniques, and have
not found the need o use things like state diagrams. We
wrote a specification for many parts of the product, al-
though we were fully prepared to iterate on the user in-
terface component. We wanted Smallralk to enable us
to change the product easily. We expecred to need o
iterate many times on the user interface {U—not once
or twice, bur six or seven rimes as we rried out our prod-
uct on focus groups to get customer feedback, Afrer user
testing with prototypes, we threw some designs away be-
cause they didn't work, Bur we learned from them and
got progressively better. The user interface, in particu-
lar, needed to be compelling and compatible.

&6

Our objective was to provide a systems solution
usable and complete out of the box.

o9

HOTLINE: Momenta seems to have raken the same di-
rection we're seeing quite often in this industry, You
teamesd up with specialist providers o deliver an inte-
grared sclution. How did this work?

INEFANTE: We faced up early to the fact thar for the
first year or two, we were not going to have a whaole
bunch of developers (ISVs) for our praduct. Curs was a
systems project. That was a factor in selecting Smallvalk
and an O-O design methodology because we wanted to
develop a complete office/deskrop solution for the cus-
tomer—word processing, spreadsheer, graphics presen-
tation package, and fax. We needed to develop s num-
ber of them in-house because we didn’r expect it would
be feasible to recruit a large number of ISVs right off the
bat, We focused on three to four 18Vs whe are key and
committed, and who will work closely wich us. We bun-

dled those with the box as a complete solution. The unit
is useful out of the box—unpack it, and turn it on. That’s
all. The sofrware is already loaded. The automaric boot-
up routine helps users fax in their warranty card. Our
ohjective was to provide a systems solution usable and
comaplete out of the hox, This also included &le trans-
ferfconnectiviry, modem software so the user can up-
load sofeware upgrades, a Xircom parallel multiplexer
for ateaching to o Novell network, interfaces with smare
cable and cellular, a calendar, an address baok, erc.

HOTLINE: What development tools did you use? Whar
abaut commercial class libraries? What worked and what
didn'e?

INFANTE: We were fairly limited in what could be ac-
quired. There wasn’t a lot of ready-made stuff out there
ar the time thar we could appropriate. Envy Developer
from OTI was one of the biggest factors in our success.
It allowed us to do ream development, and was an or-
dﬁr Of inﬂgﬂirllde b(’,l{’@r lhaﬂ ANy (‘thf’.f SHITES CE_)‘L[L‘ an-
agement system ['ve seen. We also used Acumen, the
widgers package. We hought it and essentially completely
cewrote it. We did not feel we were sufficiently expert
in desiening Smalitalk o up with an applications frame-
\:V("Ji"}( ﬁ'ﬂln SC!”H{C]'] “’hCH W Stﬁrf(ﬁd. \X/L‘ Stlldi’i’-d XJ&CLE‘
men until we felr we could surpass it, then we did some-
thing completely different. The package definitely hought
us time 1o market.

HOTLINE: One prejudice | often hear expressed is that
Smallralk is not fast enough for time-critical applica-
tions. [ often hear programmers promote b+ for “per-
formance reasons.” Yer, your application seems more
like a real-time application than many on which C++
has been used for “perfornmance reasons.” Is performance
a problem here!?

INFANTE: One of the criteria in selecting Smallmlk
was performance while running afull applications suite,
including real-time services. The main reason we de-
cided against C++ was that, at the time, the peaple wha
were in the process of delivering U+ + based products
were not able to get to marker on time. We needed high
performance rthroughout the development cycle as well
as acceptable runtime performance. Ut + projects were
having trouble delivering the applicarion in any per-
formance state. As for our product, we would Like to be
at least 50% faster, but we have found thar customers
are excited enough about the product and advansages
thar they are willing to live with the performance for a
few months, We know where the hottdenecks are in our
designs and code, and can fix them with engineering
work over the next few monrhs. It's nor 2 language is-
sue. The system is a real-time application. It can pring

Horuwe on Osieer-Ozaienren TeCHRNOLOGY

Making the transition to object-oriented technology

During a recent visit to a
major telecommunications
company, I had the
opportunity to discuss the
organization’s experiences with
making the transition to

What [ heard highlights some of the obstacles that com-
panies often encounter when making the change to ob-
ject technology.

My Arst impression was that the manager who was
assigned to help make the transivion did not see the
value in what he was doing. He kept questioning me as
to why object-oriented rechnelogy would make such a
difference. There seemed to be strong undercurrents of
resistance (o the coming changes. 1 sensed that some-
one in upper management had said, “Use T4+, and the
subotdinates were being dragged kicking and screaming
into the world of objects. In-house training in C++ had
been conducted, but the software development man-
agers did not grasp what was imparrant or differens about
objects. They simply had heen rold that C++ would
make their developers more productive,

Ironically, on my way to this meeting [ had an ex-
perience that Carl Jung would call synchronicity. 1 had
stopped for something to ear, and at the rable across
from me a software consultant was negoriating a con-
tract with a prospective client. “The first thing we will
clo is a requirements analysis,” he said. “During this stage,
we will define all the requirements of the system. Then
we can write the software specifications.” The client re-

sponded, “What #we don’t think of everything we need
during the requirements analysis stage, can we make
changes later on?” “Sure,” responded the consultant,
“but those will have o be kept ro a minimum.”

This overheard conversation about the rraditional
software development process foreshadowed my discus-
sion with the telecommunicarions company managers.
One manager said, “We have abour 40 peaple conducting
recuirements analysis and we would like to have them
continue doing their job. Whar doyoo rhink about con-
tinuing that approach, but using C++ during the im-
plementarion stage!” He wasn’t very happy with my re-
sponse. The overwhelming consensus of people doing
object-oriented development indicates that, if anything,
the opposite approach should be raken. Development
teams ate better off adopting objecr-oriented analysis
first, even if they continue to code in a language that is
not object-oriented. [ explained thac the task of mak-
ing the transition was much more involved than simply
learning a new language. The employees would have o
undergo what we call o paradigm shift, They would be
learning an entirely new way ro canceprualize the prob-
lems that they were asked o solve.

I this article, T will elaborate on the need for these
deeper changes, and explain why obtaining rroductiv-
ity benefits from obiect technology depends on adopt-
ing object-oriented concepts in the analysis and design
phases of application development. Changing languages
is not the key to the benefits of object technology.

There are risks involved when making such a shift
in thinking. Many of rhem are roored in organizational
behavior issues that cannot be ignored. Attempts to pro-
duce major changes in team and individuat behavior
need to be planmed carefully. Organizations cannot sin-
ply focus on technology. Employes may fear losing their
jobs if they cannot make the expecred shift. Resentment
may produce exactly the opposite of the intended pro-
ductivity pains.

While organizational behavior is not the focus of this
article, we need to be aware of the risks, people’s fears,
and ways of working around the problems. One approach
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is to ease the transition by initially working with smaller
rumbers of people, gradually bringing others inro the
process. In addition, employees learning object tech-
notogy do not need to start using C++ or Smalltalk im-
mediately, or for all their work. What is critical, how-
ever, is that they learn to incorporate ohject-oriented
principles inta their analysis and design. Cognitive pey-
chologists tell us that the best way to learn new behav-
ior is by active participation. T will describe and give ref-

“erences for approaches thar can be used to help people

begin to acrively use object-oriented analysis and design.

OBIECT-ORIENTED DEVELOPMENT WITHOUT AN
OBJECT-ORIENTED LANGUAGE

In our work st Arhor Intelligent Systems, we usuaily use
Smallealk and C++, bur sometimes we stll need standard
ANSIC David Feldt, whe conducts rraining and con-
sults with our company, maintains that the object-ori-
ented approach to software development does not require
the use of an object-oriented programming language. Ba-
sic object-oriented concepts like encapsulation, poly-
morphism, and inheritance can be achieved in mraditional
programming fanguages using existing language syntax,

Good examples of this can be found in commercial
software libraries and development systems. An increasing
nuiber of commercial products are designed with ob-
ject-oriented concepts in mind, but they are coded in
nenwbject languages. These products reguire knowledge
of object conceprs on the part of the programmers to be
used effecrively. An example of such a product s Neu-
ron Dara’s Open Interface. Open Interface is a stan-
dardized graphical user interface (GUI) library that sup-
ports the creation and maintenance of code on
Muacintosh, Windows, Presentarion Manager, Open-
Look, and Morif. Aldhough written in standard ANSI
C for portahility between platforms, the structure of the
Library is heavily object-oriented. Users unfamiliar with
the concepr of inheritance will ind the architecture and
use of this library confusing, while those knowledgeahle
in basic object-oriented concepts are better able to make
imanediate and effective use of this product.

David's experience teaching programmers who have
strugeled through the transition to object-oriented de-
velopment suggests that there are important concepts
in rraditional software engineering that can help de-
velopers. These include disciplined exceprion handling,
coding style, and naming conventions and rapid proto-
ryping. David also points cut that the culture shock ex-
perienced by the professional programmer when first
confronted with objects must not be underestimated.
The time required to become comfortable with object
concepts, and to develop new work habits and thinking
patterns, can be substantial. It is important to begin ed-
ucating developers about object concepts now and be-

=@ TECHNOLOGY TRANSFER

gin using object-oriented methods that can assist de-
velopers in becoming more effective and productive in
light of these changes.

ONE WAY OF USING OBJECT-QRIENTED
THINKING THAT WORKS FOR ANALYSIS AND
DESIGN

iOne technique that has proven effecrive in tech-
nology transfer and on acrual development projects
makes use of the class responsibilicy collaborator {CRC)
maodel of analysis and design. This approach emphasizes
thinking about the real life relationships berween ab-
jecrs and defers thinking abour the representavion of
data until it can no longer interfere with analysis and
design. A lesson learned from using CRC is thar devel-
opers often react more favorably to obiect conceprs when
offered practical techniques rather than being told in
some abstract or academic way rhat everything they
know is wrong. Use of practical rechnigues like CRC
can yield substantial benefits even in the absence of an
abject-oriented language or development sysrem.

Kent Beck and Ward Cunningham! have deseribed
their use of CRC cards. This method has also heen elab-
crazed on by Elizabeth Gibson.? Beck and Cunningham
have defined three dimensions that identify the role of
an object in a system being designed: class name, class
responsibilities, and collaborators. They have taught in-
rroductory classes using these CRO cards o get people
o start thinking in an object-oriented way. An exam-
pie they use is an automatic banking machine. In this
example, two classes would be Account and Transaction.
Many people new to object technology have difhculey
with this first step—deciding whether somerhing should
be a class. Elizaberh Gibson recommends that you first
interview the users of a prospective application. See
what they do, who and what they interact with, and
what the outcomes are of different actions. The resules
will be a list of desired and necessary behaviors for a sys-
vem. Classes become more evident when yvou ask who
ar what conducts groups of these behaviors. [n the CRC
approach, class defines who or what s responsible for a
particular behavior. Beck and Cunningham use 4 x 6
index cards to write all the information for a class. Fig-
ure 1 shows that for an automared banking machine rhe
class Transaction has two responsibilivies: (1) validate
and perform reoney transfer and (2) keep audit infor-
wation. To carey aut its responsibilities, it must inter-
act with the following collaborarors {other classes):
CardReader, Dispenser, RemoteDB, Action, and Account.

A particularly salient aspect of Beck and Cunning-
ham's experience in using CRC cards to reach object-
ariented thinking is their reluctance to computerize the
exercise. They see significant value in the developers
ability ro physically move the cards around. Learners

Homeee o OeiecT-ORIENTED TECHMNOLOGY

INFANTE: We looked at a number of different options
and ultimarely sertled on Smallealk and an object-ori-
ented design. Among the alternarives were program-
ming under Windows 3.0 or the Windows pen version,
when it became available, and tradivional programming
languages, We selected Dhgitalk Smalltalk VW286 in pant
because they offered a product that was very small, The
basic product rakes abour 300K of memory, though we've
added a few megabytes wo that with our applications! At
the time, Smalltallk was perceived as a fringe effort. We
spent quite a hit of rime evaluaring whether it could be
a viahle deliverv mechanism for shrink-wrapped appli-
cations, We were concerned about performance, mem-
ory utilization, and management of the programming
environment. There was 2 whole list of criteria. [Ed: see
box below.] We lound thar the reliable references were
rhose who satd, “You may get a ten-times development
hoost, bur there’s ssill testing and design time, and those
are less matleable to O-O technigues.” You still have wo
define and design the products.

HOTLINE: Are vou saying that object technology and
the Smallealk language don’t eliminaze specification and
design activities!

INFANTE: Smalltalk makes it easy ro wy to skip design
and prototype your way o a solurion, but cthar is nov the
right way. Architectural definition and derailed design
are a requirament in any methodology and any language.
Smallealk is very seductive because you ger stuff on the
screen, and it does things. Bue you can’t just ship it You
still have o define and design your product. And o get
a quality product, vou still have to rest it. You can com-
press those tasks, bur you can’t make them go away and
stitl ger 2 qualicy, reliable, supportable product.

FIOTLINE: S0 you entered the project with a team that
was experienced in Smalltalk and understood how o
specify and design a product using ohjects!

INEANTE: Now. The team was not leaded with Smailialk
heavies. They were a group of C programmers. A cou-
ple of people had used Smalltalk for prototyping, but
they had never delivered a product with it. We put the
entire team, about seven to eight people at the time
through a one-week Smalltalk course asa group. Knowl-
edge Systems Corporation (KSC) raughe that first class.
Since then, our existing developers have raught the new-
comers. Also, we have held in-house training classes for
our [8Vs, using our programmers to teach a combina-
tion of Smallealk, design method, and the Momenta ap-
plications framewaork.

HOTLINE: What vou're saving is you took procedural
b VINE 15 Y p
programmers, trained them from scratch m objeces, and

delivered an integrated product to market twenty months
after you started? Wasn't the transition difficult? Whar

about the learning curve!?

INFARNTE: The biggest difficulty we experienced was
with bringing in the next four or five developers. They
came in about 2 month after the first team had been
trained. We were not really ready 1o train the newcomers
because the existing prograimimers were Not experts yet,
The problem has heen remedied because of growth of
expertise, and now we have about fifteen developers pro-
gramming in Smalltalk. Only one of our developers was
a Smalltalk expert when hired. Now that we're estab-
lished, we can typically take on high-caliber hires with
an average of ten years experience in the industry, and
it takes about one month for them o grasp O-0 con-
cepts. [t can be frustrating at first because they have ten
years of prolific C code experience and #re used to hack-
ing out sixty thousand lines of Ca year. They have to
get over writing Smallralk that looks and behaves like

&6

Architectural definition and detailed design are
a requirement in any language.
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. Yo'l see relatively lictle progress for the frst month
or so. They understand the syntax at frst, then abour a
month into it the light bulb comes on, Within another
month or two they are proficient and expert. There is a
steep learning curve that you must face unless you are
willing ro hire only established Smalltalk programmers,
and those are hard o ind. We looked for experienced
developers of spreadsheet, email, and presentation pack-
ages; developers of large systems that had been shipping
from large companies. We hired for the business skilt
and trained in the Smalltalk. [rakes two to three months
to get them as expert in Smallralk as they were in their
former language, but it's worth it for us because you get
someone with expertise in the business you're in. That
is more relevant than language knowledge. My actitude
is, and this is partly the Momenrs maxim, hire the best,
Emphasize tearnwark. If you hire somebody who has ten
vears experience, has shipped half a dozen products, and
has @ college education or equivalent experience, two
to three months is a small investment ro make someone
a highly productive part of your team.
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and we wanted to extend the standard differently than
the direction that Windows was going at the time [Ed:
late 1989, when Windows 3.0 was in beta] while also
providing a future path to DOS and Windows compat-
ibility, We wanted to clrimarely reach consumers who
were not cotmputer literate, We wanted 1o offer an en-
vironment that could downsize to a penpad. It had to
he intuitive, user friendly, and utilize the pen fully with-
ourt giving up the keyboard and DOS. It also had w be
competitive with off-the-shelf applications.

HOTLINE: Sa the keyboard is essential even ona pentop?

INFANTE: The user must be able to use a keyboard.
They're of rremendous value for data entry, taking in-
rerview notes, and writing articles. Bur to design a truly
pen-centric product, you need to rethink the user in-
terface fram the ground up: how could you run the ma-
chine without complex interfaces, function keys, and a
mouse. We designed the pen-centric interface first, then
added the keyboard back in so thar the whole thing
would work smoathly with existing standards.

HOTLINE: The design objecrives seem to reflect a ten-
sion between berween existing PC standards and the
complerely new style of a pen interface.

INFANTE: Yes. We call thar revolution with evolu-
ricn—revolutionize existing standards in an evolution-
ary manner. You aren’t selling into an empry factory.
Customers won't give up what they have and know.
Most companies have a PC or Mac. The pentop must
be able to fit in even though it's very, very different. It
was an incredible challenge. That's one of the reasons
we chase object-oriented rechnology.

HCOTLINE: So using object-ariented technology was a
design goal?

INFANTE: Mo, object rechnology was not 2 Jdesign goal.
Our goal was a PC-compatible pentop suitable for hor
izontal marker white collar workers thar came complete
out of the box. Object technology was not an ohjective,
it was a solution, We did not have a rechnology obses-
ston, We view object technology as a very efficient way
to reach our goals. We did not start out wanting o use
object rechnology, It was “rhis is the kind of product we
want to build, now how can we get there?” Time to mar-
ket was 2 key factor in our selection.

FIOTLINE: Could you rell us about your selection pro-
cess! How did you select objects, Smalltalk, and ult-
mately Digitaik SmalltalkhVV?

Asummary of Momenta s selection requirements

Momema addressed a mgmﬁaanf nuraber of detailed
questions of existing users of Stualltalk prior to tak-

inctuded here to help you develop your ow criteria
for evaluating de \reloggmem products. .

What are the vendor's przmary stretigtha? Wea[{f
niesses!

Whit is the overall quallry of the pmduct?
Response time!

ery vehicle for shrink-wrapped produces?

you from using Smalltalk for such products?

use Smallealk for such products? _

Assuming you are usinig Smalltalk now, whiat Wouid

you not use Smiallealk for?.

tween Smallialk and (7 What are your measure-
ment criferia? . S

program in Smalltalk or in another language?
Within one project? From project to project!

ing its selection. Representative questions ha\m been

Déscribe the level of s support you receivel Ce mr.-
Would you use Smalltalk as an *1pphu1tlf>m éelw‘ :
{If ves] What are sotne factors that might prevent

[If o} What would be required in order for you o '

What are the productivity dlfferences you see be :

Whar criteria do you use w determine whether o

What is rhe size (in teriﬁs of code or classes) of the
Smalltalk projeces conducted ity your organization!
What is the biggest resourcé urilization problem
you experience with Smallalk? How do you g{:t
around ig!" _ .
What design constraing must your prdd_ucf; meet .
(e.g., zhsolute code size, or specific processor
families)?

What is your d@slgn methodolegy? How ha,s your

design methodology and your organization changed
as a result of object orientatién?

What proportion of your overal) dwdﬂpmunt is
user inrerface?

What imporrarice do wu piau, o User testing and
prompt incorporation of user fem]back N your
product? How do you accom plish this?

Ifyou could change anything about Qmalim i{ whiat
would it be? Why?

How did you handle rrammg Who c‘éld your thzré

party training and what services did they prov ide?
What was the blg;,esi: problem in gétting your or-
ganization up to speed wvih the product?

What mechaniss do yoi use to ensuré guality in
the completed product?

Would you use Smalfralk - ﬂgam or are you consxd~
ering its use on g furure product? Why ot why not?
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Class List of
collaborators

List of
Responsibilities

Accourt Transaction
TTT——————— Ramote DB
Keeps batance
and traffic.
Transaction CardHeader
Dispenser
| vatidate & perform RemateDB
money transfer Action
Account

Keen audit info

Figore 1. An exampie of using CRC cards for object-oriented design.

were berrer able to see the design from the differing per-
spective of a specific card in their hands in relation to
varying arrangements of the remaining cards. Perhaps
virzual realiy interfaces of the future will provide three-
dimensional interfaces where snalysts may manipulate
virtual cards. Until then, simple paper cards may be the
most effective, low-cost tools for implementing this
rechnique.

The goal of object-oriented merhodologies has been
ro create a new system of representation that has a closer
mapping to the real world of objecrs than structured
analysis and functional decomposition. However, the
attempts at presenting these new methodologies have
toc ofren mystified rather than clarified the approach.
Beck and Cunningham have reported that, while many
methodologies have left some programimers behind, this
method has heen effective even with weaker program-
mers, To learn new concepts, we should be able o as-
sociare them with previcusly understond material and
acrively manipulate things so we can experiment and
verify hypotheses. Cognitive science has shown us over
and over again that acrive participation, assigning mean-
ing, and associatien to previously understood material
is the best way to produce long-term learning anid
undersranding.

WHAT 15 IT ABOUT OBJECT-ORIENTED
TECHNOLOGY THAT PROGDUCES PRODUCTIVITY
GAINSE

So what else s wrong with keeping our old approaches
ro analysis and design and switching to C++! Rebecca
Wirfs-Brock? pointed out that the primary benefits of
object-oriented programming have been our abiliry 1o
reuse, refine, test, maintain, and extend the code, The
ability to accomplish. these has decreased as the size and,
therefore, the complexity of applications has increased.

[t is the ability to manage this complexiry rhat is the
promise of object-oriented technology. However, if we
firse start by using functional decomposition we have de-
feated the benefits of obiects before we have starred. Us-
ing C++ to code many functionally decomposed units
does liztle in the way of providing the benefits of ab-
straction. Wirfs-Brock points out that the main form of
abstraction by which complexiry is managed in objece-
oriented programming is encapsulation or information
hiding.

Think abour & complex human activity like playing
the piano. At the lowest level of behavior, the fingers
miust be able to master complex patterns and movements.
However, for the pianist te perform, he ar she has rep-
resented this informarion at a much higher level. If the
pianist had to consciously think about each note then
the playing of the piece would be impossible. Hiding the
implementation details of objects allows the program-
mer to think about the system at a much higher level
and thus become capable of dealing with grearer com-
plexiry. Exrending the analogy to an organization, we
can think about a chief executive and the hierarchies
of responsibility and knowledge that exist within a com-
pany. if the CEO wantrs ro start a new ad campaign, he
or she should not need to possess all the knowledge of
the graphic design artist who will creaze the ad. And
when the CEO wants a change made to the ad, he ot
she should not need to be concerned with the imple-
mentarion details that the graphic design artist must
know to produce the new version of the ad.

Abstraction and encapsulation are complementary
concepts, as pointed out by Grady Booch? in his book
Object-Owiented Design: Abstraction. Booch focuses on
how the outside view of an object and its encapsulation
prevents clients from seeing its inside view in which the
behavior of the abstraction is implemented. The prob-
lem with taking the approach of conducring a require-
rents analysis and funcrional decomposition is that the
designer focuses on the details of implementation. It is
these very details thar we want to keep insulared fron:
the designer so he or she may be able to deal with a com-
plex system through abstractions, The CRC approach
helps get people used to 4 new way of thinking by en-
forcing a system that by definition leads people away
from implementation details and helps them move to-
ward what Wirfs-Brock has compared to the clientfserver
micclel, The cards focus on which responsibilizies a given
class has for its collaborators rather than on the details
of how those responsibilities are carried out. Thus, en-
capsulation is enforced during the design phase. If im-
plementation derails were considered at this early stage
then collaborarors would have ro know about those de-
tails, and that knowledge would have to be adjusted
acrass related collaborators every time a change was
made. This would be the opposite of encapsulation.
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== FECHNOLOGY |RAMSFER

OOP IN A NON-OOP WORLD,
This is the title of an article by Sreve Sheers’ in which
he describes some of the details abous how he was able
to use object-oriented concepts without the necessity of
tmplementing in an object-oriented language. When
Sheets joined his project, an alpha version of the soft-
ware had already been written in Think Pascal--with-
aut ohiect extensions. No chject-oriented programming
lanpuages or environmments were available at the rime.
On the whole, while Sheets® arvicle is aimed ar pro-
grammer readers who may want to see actual examples
of inheritance, instancing of objects, and data encapsu-
lation using sume new data structures in a nonobject-
oriented language, 1 found his story interesting because
of his description of work he had done for America On-
line. MacWeek had just published a story abour Amer-
ica Online and the Tribune, a Chicago-based media
company. Fhese companies had outmaneuvered the
Baby Bells and delivered interactive online services with
a local focus.

Remember the large relecommunications company
1 visited? They were adopting C++, but wanted to stay
with their tradirional approach ro requirements analy-
sis and funcrional decomposition. The group | visited
had been chartered to develap software to supply ex-
actly the kind of local-focus information services that
America Online was already selling. It will probably be

some time before the communications company gets
their software ready—especially if they cling to their old
analysis and design methods,

This can be taken as an ohject lesson. There is an ad-
dittonal hidden cost o taking the wrong approach o
adopting ohject-oriented technology: missed opportu-
nity when your competition beats vou to the market,
While there is no simple or painless way ro adopt ohject
technology, there is clearly something more significant
than changing programming languages. To succeed in
making the transitrion, we frst have to change our anal-
ysis and design processes. We have to think object-
oriented before we can become object-oriented, ==
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...continued from page 8

In my opinion, Smallialk should be a first programming
language. It should be taught in elementary school just
like Logo has been tavght. As students progress, more
classes should become available ro them.

A few commercial realities might just stimulate the
students whe went to the library o read this newsles-
ter. A trained O-O software engineer is worth 30% more
than a C or Pascal programmer; the same holds true for
new graduates. | know of several companies that have
paid O-O designers and architects six-figure salaries.

CORPORATE DIRECTIONS

At the same time, the greatest disappointment must be
the ongoing confusion created by IBM’s “buy every horse
in Kentucky” strategy. Once purchased, every horse
seems to become instantly lame.

Colin Crook’s keynore at Object World was the event
that demonstrated the least leadership. Here is a man
who agrees to provide the keynote address at the first ma-
jor convocation of MIS folks interested in objects, and
he fails to even recognize some significant use of objects
within his own company, including a multimediz appli-
carion development environment written in Smallralk.

PREDICTIONS

Last vear | made a few predictions thar we should revisit
in four more years, This vear [ think we will see 2 near
continuous streamn of corporate partnerships, mergers,
acquisitions, and some companies going into the rank.
This year is also the one that the Redmond boys get into
the fray when Microsoft provides a C++ compiler for
the first time.

[ omly have two predictions for the coming vear. Sun
Micrasystems and its newly formed band of object-
crienteers will develop the Self programming language
into a viable competitor for C++. It holds some real
hape of heing a clean, efficient language for which tools
can be built,

My other prediction is that in 1992 no company will
ship a library of more than 100 classes where every
methad of every class, including all inherited methods,
has been rested against a written spec.

Think of thar as a challenge {or our forming indus-
try: help improve che guality of our products and the
success rate of our users. ==

Horune or Oniect-ORIENTED TECHNOLOGY

From classroom to shipped product in 20 months

Momenta Corporation has
brought to market one of the
real product successes of 1991
(see “1991—The year it all
changed,” by Tom Love).
Product development started
April 1990, and Momenta
shipped it in December 1991 .

In this interview with Momenta Director of Software De-
velopment Reatriz Infante, several kev success fuceors stand
ot Momema underswod and stuck to it business strategy.
Momenta knew that 1t is in the systems-solutions business,
not the technology business. Momenia was determined w
meet tme-to-market objectives, and scratch-leared the 1ech-
nology that best fit its objectives: Smalltalk. Tes bensop com-
puter introduction foreshadows the savvy combination of
business smarts and object technology that can give organi-
zanons a competitive edge.

—Editor's Now

HOTLINE: What exactly is your pentep product, and
how does it differ from other recently introduced pen-
hased computers!

INFANTE: It's a 3865X running DOS thar seamlessly
supports a pen-centric interface, Unlike a number of
other pen-based computing companies, we taok a dif-
ferent approach in rerms of our business objecrives. Many
others oriented themselves toward a tablet concept. We
locked at combinarion of 2 penpad and laptop. We did

this because of study group feedback. The problem we
encountered was that if you placed a penpad in frone of
a person used to a personal computer, you'd ger stare-
ments like, “It's an etch-a-sketch.” When positioned as
a penpad, the product was not viewed as a serions com-
puter. When asked how much they'd pay for one, peo-
ple placed it at 2 low price point. Position it as 3 3865X
with 2 keyboard, running DOS and Windows 3.0, with
a complete pen-centric applications suite, and you get
a very different value proposition back from the poren-
tial customer. The convenience of the pen shifts from
being & tovlike feature to g significant advantage in the
customer’s mind because it is now being added 1o the
power of a full-featured laprop. People will ulrimately
want a commodity penpad, hut the technology is not
yet there 1o support thar. Eventually, the notion of a
very low-end product that is a penpad is very appealing,
bue the business aspects don't justify thar product eoday,

HOTLINE: Who is your target pentop customer? Are
they using the pentop as an electronic clipboard in away-
from-the-desk industrial settings or in an office envi-
ronment?

INFANTE: We're not addressing the blue-collar verti-
cal market, Thar's a viable marker, but we wanted o
position this as a product for the horizontal marker and
the white collar worker. The pentop value proposition
becomes very significant there, but 2 penpad just doesnt
have the value. You add value by integrating well with
existing PC rechnology, and add value with a pen-
centric application suite that has an appliance-like sim-
plicity to its user interface.

HOTLINE: What were your design objecrives and where
did object technology fitin?

INFANTE: Given the target marker, there were certain
givens about the unit. Full PC compatibility was required
for the product to easily fir inte an office running DOS
and networking tke Novell, DOS is not user friendly,

by Robert Shelton

Rabere Shelton is the editor of
the Hotline on Object-Cri-
ented Technology. He can be
reached at (415} 928-7067.

Beatriz Infante &5 Director of
Software Development at Mo-
menta. She is ome of the com-
pany founders and was in-
strumental in both software
and hardware development.
She may be veached ot {415)
Y469-3876.
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A large-scale users’ assessment of
object orientation

The Object Interest Group (OIG),
consisting of 14 large U.K. companies,
two Government departments, and one

university, was formed in May 1990.

Norman Plant

Its purpose was to understand and assess the technol-
ogy, get hard evidence to support the assessment, en-
able member companies to position the technology in
their I'T strategy, and tell suppliers what large-scale users
want in terms of method, tools, and support.

Project members were Barclays Bank, British
Petroleum Research, British Aerospace, British Air-
ways, British Steel, British Telecom, Department of
Trade and Industry, The Treasury, Ford Motor Com-
pany, Imperial Chemical Industries, Lloyds Bank, Na-
tional Westminster Bank, Prudential Assurance, Rolls
Royce, Royal Insurance, Trustee Savings Bank, and
University of Strathclyde. No funds were involved. Each
company agreed to contribute at least 40 man-days; in
total, some 1500 man- days went into the assessment.
The business case for sharing was at least 40 days in,

1500 out.

The subjects researched in this study were:
e analysis and business modelling
¢ methodologies and CASE
e design
e languages
e development support
¢ hardware and software platforms
¢ object libraries
¢ database technology
e distribution
e standards
® project management
¢ [T development organisation
¢ culture change and training

The nature of the research was to apply where relevant
the following questions to each of the above subjects:

e What is it?
continued on page 4 ...
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or vendors of object technology, 1991 was the first year of truly ex-
Fpicsive growth in general interest and demand. The phrase incessantly
heard was “1 can't helieve how many people....” Raw numbers, though,
masked an even mare interesting phenomenon: many of those newly ex-
ploring the technology were Trom organizations previously thought oo
conservative, traditional, COBOLized, and Yourdonesaue to take object
technology as anything other than a long-hair California phenomenon.

The upward trend for object technology 1s accelerating, and 1992 is al-
ready shaping up as QOT's year of commercialization. Object technol-
oy is breaching the mainstream in some unexpected ways:

» |ntellicorp and James Martin & Company announced in February their
collaboration to blend Mr. Martins new concepts for object-oriented
planning, analysis, and enterprise engineering with Intellicorp’s
PROKAFPPA, an object-oriented visual development environment that
generates application code in standard ANSIC.

« OO0 COBOL promises this year to bring ohject technelogy to the heart
of MIS: the COBOL development teams responsible for maintaining the
legacy systems that represent the single fargest body of application code
that has been written in any language.

» Allen-Bradley Company, ane of the largest manufacturers of process
control systems, has been warking with ParcPlace Systems ObjectWorks
Smalltalk, primarily to cope with software complexity and time-to-
market dermnands.

Major established corporations like British Airways, Barclays Bank, Ford
rotor Company, Rolls Royce, and British Telecom are discovering that

object technology is both powerful and dangerous—success belangs to
those who know how ta manage this new power toal.

In this month’s feature, Mr. Norman Plant, Chairman of the Object in-
terest Group and fonmerly of British Adrways, reports on a substantial jeint
study by 14 farge UK companies and the British Government. Their con-
clusion: object technology must be reckoned with, but it also must be
managed effectively. The caliber of management and discipline required
1o succeed with object technology exceeds that required to successfully
apply technaologies like information engineering. In this issue, Mr, Plant
discusses the primary conclusions and direction of the study. In future is-
sues, he will join us again to share mare of the detail and recommenda-
tions. The scope and level of this study should give notice to organiza-
tions just beginning to look at object technology: absorbing this technology
intor your strategic tool kit is a necessary and profitable challenge, but
don’t underestimate the challange.

In last month’s {eature article, Mr. Donal O'Shea articulated one of the
key cultural success factors in meeting this challenge: at companies that
have successfully integrated object technology, the developers have of-
fered object technology solutions instead of high-technology separatism.
in many companies, O7 has entered the mainstream in parf because it's
practitioners have not allowed their technelogy to become a point of alien-
ation from their colleagues. Also, their solutions are able to address com-
plex business dernands that are viewed as otherwise technically intractable.
In short, the successful have been those who have made an impact as
feam members. Cultural integration is a theme echoed by several authors
tn this month's Horume, and is particularly crifical, as Mr. Plant hints, in
organizations that are huilding a shared corporate information base.

Editor §EGS Publications, Inc.

fobert Shelton
SIGS Publications, Inc. Advisory Board

Tan Atwood. Ohject Design

Grady Booch, Rational

George Bosworth, Oigitalk

Brad Cox, information Age Consuliing

Chuck Duff, the Whitcwaler Group

Adele Goldberg, FarcPlace Systems

&. Jordan Kreindler, Generat Flectric

Meilir Page-fones, Wavland Systerns

Tom Love, Consultan

Berirand Mever, Interactive Soitware Engineering
Sesha Pratap. Centerline Software

P Michael Seashols, Versant Object Technology
Biarne Stroustrup, AT&T Bell Labs

Dave Thomas, Object Technology International
Horumne Editorial Board

Hen Anderson, Digialk, Inc.

Larry Constanting, Comsuitant

Mary £S5, Loomis, Vesan! Oiject Techinology
Reed Phillips, Knowledge Sistems Corp.

Art/Praduction

Circulation

Admiristration

gichard P. Friedman, founder & Group Publisher

Kristina foukhadar, Managing Editor
Susan Ceelligan, Creative Uirector
Elizabeth A Upp, Production Editor
Caren Polner, Desktop Designer

[rane Badway, Circulation Business Manages
Kathleen Canning, Fuliliment Manager
Vicki Monck, Circulation Assistant

john Schreiber, Circulation Assistant

Dravid Chatierpaul, Bookkeeper

Frank Ferranielli, Rookkeepe:

Suzanne W. DHunerstein, Conference Manager
Laura Faylor, Conference Coordinatar

Jennifer Fischer, Public Relations

fennifer Englander, Administrative Assistan:

Margherita B. Monek, General Managet

o oline . e
OBJECT-ORIENTED

Trer Moo o Opjecr-Oxiestsn Tecem ooy A58 #1{44-2374;
is published monthly by SICS Publications, tng., 588 Broadway,
NY, NY 104012, (21212740640, © Capyright 1992 SI1CS Pablica-
tions, e, All rights reserved. Heproduction of this material by ebec-
tronic transmission, Xerox or any other mathod will be treated as o
wiliful vielation of the U.%. Copyright Law and is flatly prohibited.
Material may be reproduced with express permission from the pub-
lisher. Maited First Class, Subscription rate — one year (12 issucs)
$24%, Foreign and Canada 5279, Sinple copy $25.

POSTMASTER: Send address changes & subscription orders 1o The
Hovreane, Subscriber Services, PO Box 3000, Dept HOT, Denville,
B 67834,

Subnmt ediforial correspondence to Robert Shelton, 1850 Linion
St Ste. 1348, San Francisco, CA 947123, Vaice: (415) 928-3842;
Fax: {415) 928-3036

S1GS

PUBLICATIONS

Publishers of Hotline on Object-Orienied Technalogy, jourmael of

Trygve Reenskaug, Taskon A%
Zack Urtocker, Barland Intemational
Steven Welss, Wayland Systemns

fane M. Grau, Contributing Editor

Object-Criented Programming, Object Magazine, The X journal,
The C+r+ Report, The Smalltalk Kepord, and The International OOR
Diractory.

" "Back tssues available

Vol 3, ModfFebruury 92 = The higprize: acceptance of OO by rhe MES commueniry & O Skea
= Retrospectiver 1991 The year it all chanped = Tom Love = Making the transition o Q-0
wehnolegy ® Ron Suarez, Fhid = Interview with Beawriz Infante » Shefeon

1.

Yol 3, Mo, 3ancury 92 = Enterprise obfect modeling: knowing what we know ® Shelon =

Adupting objects: pitfalls * Connel = Adoption rate of object rechnology: a survey of NSW in-
dustry ¢ Henderson-Sellers.

Vol 3, No. 2/ecember '91 = Accepting object Technology @ Bennert = Adopring obsecis: a

path ® Connel 2 Incorporating graphical content into multimedia presentations # Berman &

K oiss

Vol.3, Mo INovember "9 = Leading the ULS. semiconductor manufacturing industry roward
il =

srononises’ critioue of cenral planning & Lavoie, Bozger, & Tulloh = Choosing Ubject Technology:

What's the object? @ Rosenchal = QO the MISsing link ® Rovire

an objecr-oriented rechnology sundard o Hollowell = Coping with complexity: CHOPS and the

Vol.2, No, 12/0ctober 93 = A modest survey of QO approaches # Budman = Whart isa “ces-
rified” ahject programomer? ¢ Bellin = Perspective: investing in objects roday ® Bowles = Object
arienred in Melbourne, Australia ® Haebich # The Object Monagement Group # Guuman
& Mahews

Vol.2, Mo, 11 fSeptember "91 = From applications 1o frameworks ¢ Urlecker = Report on the
Otbject-Oriented COBOL Task Group ® Adams & Lenkoy =

nology: cfffectively planning for change » Lovenz = Objecs sraristics on the way ® Lenyt =

Gerring starmedd with ahject rech.

On objects and bullets = Onart

Vol.2, No. 10 Augusy "9t = Dhistributed object management: improving worker productivity e

Osher = Gerting the hese from objects: the experience of HP » Coleman & Hayes =

ArrLications: EC emplovs object wechnology ... » Stein = Capacrry Pransp: Fiddling

while ROMs burn ® Rowra

Yeol.2, No. 9/l 91 = Muldimedia 15 everywhere! ® Weiss & Bermun = Developing an ob-
iect rechnology protarype @ Kulinek = Objecr-oriented capaciry planning ® Rovis = How
OOP has changed our developmental lifecyele = Zeik = Modularization of the computer sys-
wm * Angenius

Vol.2, Now 8/lune "9 = Domain of objects: the Object Request Broker ® Dhson = Objecy-
COBOL
tece-nriented design motrics? » Hopking

based approach 1o wer documentation ® Reeder = Report on the Objecs- Crienved

Tk Group & Adamy & Lenkow = Do we need «

Yol 2, WNo Pty 51 = Fhybnid objecz-orienredffuncrionad decompasirion for seftware engineering

¢ Hendarson-Sallers = So, whar makes chject databases different? (Part 4) = Blakey = Using the

generic application: to solve similar domain problems = Gossain = Experiences using CLOS »

Hophms = Internationa Conference on Object-Chriented Technology, Singapore = Bermetl

Vol.2, No&fapr. 91 = An antist’s perspective of programming # Revie = S, what makes object
dutabuses different? {Pari 3} ® Blakey = Moving from Pascal to Cae, Pare 3 @ Gole = Objece pro-
jects: what can go wrong ® Srewart = Refloctions from LOOKS91 o Andere-Angenies

Vol.2, No3fiMar, 91 = Large-scale ohject systems development @ Morgan & Davts s Dara

definition languages ® Blakey = Object disorientation @ Kerr = Moving from Pasual o O =,

Pare 2 @ Keller

: The Olyect Management Group # Barber
Vol2, No4Feb 91 = Moving from Pascal to (v @ Sollisch = The Avstralian object-ori-
s differs
Choosing a configu-

o scone ® Henderson Sellers & So, what makes abject datat

vl e Dakey =

&y

Managing the evolution * Nowehils

= 1990k the vear of realism # L
ration for object development * Moody
Wol.2, No3Jan, 91 Sruc

and listen! = Page-Jones = The spiral model for object software developrmenr @ Wasserman &

TAGL LSS

CASE At Meriouonocy = Object ariansation: stop, look

Pircher = Bootstrapping object-oriented CASE = Wrbol = A CASE tond for object soltware de-

velopment » Ackrovd = Comments an “Race for the database pennan™ © Looris

Vol.2, No.2flec, 90 = Waiting for QODR? ¢ Durham = Object modeling © Singh = Object-
ariented CORBOL — rhe nexr genwerarion ¢ Adams & Lenkow = Ohjecr-oriented sraining in
the UK & Hophins

Vol 2, Mo iNov. 90 = Objects by reamwork ¢ Conseantine s face for the dersbase pennant
a third-generation manifesto ® Siem = Project team descriptions (GGoldbarg & Rubin = The
Australiun object-oriented scene ® Henderson-Sellers

Wolll, Nod 2 50 & Crown jewels: che valoe of QOT in MIS departments = Bonar = Whey
15 an object dapsbase fister than o relational system? © Loomis =

Visuul progranuming obiect
language envivonments # Klasner = Hype — necessarily {or a necessary) evil? © Adams =Onw

s D83 Vo s Lend

Banac
Vol.l, No.11/Sep, 90 = Introducing OOFS through design — its all in the words © Capen Goldstein
= The Australian object-oriented scene  Hendmson-Sellers = Ohdects o rour {Review of Borland's
CROP Wordd Taur) ® Lerin s Design principles for modular product development # Bennerr = Asset
maagenent and okgect-orienced echnelogy ® Hopiing & Warboys

Vol.d, Mo 10fAug. 90 = WeCASH ¢ An application built within an QOP environmenr =
MeCullough & Deshler = Matheratics and methodology © Martn = Orgunizing for reuse #
Cioldberg & Rubin = CALS Fano89 Conferenice # Pusdy

Vol.I, MNe.%uly 90 = Cognos and Eiffel: a cautionary tale ® Leathers = What's in un object
anyway? ® Novohilski = The impact of Windows 3.0.an the OOP market = Uslocker = Intioducing

rease into the developrene pracess @ Goldberg & Rubin

Yo order, see back page; for reprints of individual articles, call Michael Biggersiaff at Reprint Management Services (717) 560-2001.

Tue Hotimie CaLsnbar presents conferences and meetings thar focus exclusively on objecr-oriented technology. To have a

meeting or conference Hsred, please send the dates, conference name and location, sponsor{z) and contact name and telephone
number o the Editor: Robert Shelton, 1850 Union 5t., Ste. 1548, San Francisce, CA 94123, Fax (415) 928-3036.

March 11-18, 1992
CEBIT

Hannover, Germany

March 15-20, 1992
ANSI C++
Committee Meeting
Lendon, UK

Contact: (408) 447-5279

Sponsor: Hannover Fairs
USA, Inc.

Contact: (619} 987-1202

March 24-26, 1992
DB/Expo 9
San Francisco, CA
Sponsor: NDIN

Contacr: {415) 941-8440

2 Patricia Seybold's

March 31i-April 4 April 27-30

KWorld

New York, NY

Sponsor: SIGS
Publications, Inc.
Conract: {212) 274-0640

Annual Tech Forum
Cambridge, MA
Sponsor: Patricia
Seybold's Computing
Group

Contact: {(617) 742-5200
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Multimedia

[Peter] Meng [co-founder of Drocheiman/Meng & Associates,
a multimedia integration company based in 5 Louis| com-
mented on a recent TIME Magazine arlicle about multimedia
which expressed the opinion that what multimedia lacks is the
so-called “killer application”—something {ike the electronic
spreadsheets or word processors that triggered the personal
computer revelution. Meng thinks that this “killer application”
will turn out to be not an application at all but an object-
oriented operating system that gives users the capability of cre-
aling their own customized applications. Cne examgple he gives
is that a user could create an individual application such as a
spreadsheet with the numbers animated, along with sound
accompaniment. Meng predicts that the recently announced
alliance of Apple and IBM will do much o enhance and move
forward the whole field of interactive multimedia, particularky
in the matter of standards and system compatibifity. Potential

uses of interactive multimedia are virtually limitless, especially
in the field of education and corporate training. Meng says, “In
our fast-moving sociely, where it's vital 1o educate and re-ed-
ucate people quickly, multi-media offers iiself as an incredibly
powertui training tool.”.. As for the future of multimedia, [co-
founder Peter] Drochelman says that even though we still live
in basically a print world, he thinks that's changing. “1 see mui-
timedia replacing print. Television has been an interim step in
this process. Eventually, | see the computer becoming an all-
encompassing technology, integrated in tho totality of our daily

lives.”
Drrochelman/veny & Associales: a media resource integra-
tion firm, Carol Efferman, §t. Louis Computing, 12/91

Languages

Outside of military contracts, where it's mandated, the Ada pro-
gramiming language has had little impact in the real-time em-
hedded market. The Ada 9X revision effort, which reaches a
new stage next month, may help make the programming lan-
guage a much stronger contender in that arena...Resistance to
Ada as an embedded programming language runs deep. “It's
big, it takes up a lol of memory, and the run time is relatively
large,” said Cadre’s [Wes] Hair, “H things need lo happen al a
1 5-microsecond interval, the rendezvous [Ada task-synchro-
nization mechanism] is out of the question.” For these reasons,
he noted, many embedded designers interested In an object-
oriented approach are leaning toward C++. But Ada also has
its hard-core supporters, Hair noted. “Some people feel the type

checking and error handling of the compilers provide a tighter
pigce of code that's easker 1o maintain and support. You don’t
have as many testing or debug problems.”. . Intermetrics’ [Tucker]
Taft argues that Ada provides significant advantages over C and
C+ for embedded designers. “Ada will provide more pro-
grammable support for muiltiprocessing and mubtitasking ap-
plications,” he said. “It's also safer. With C and Ca+, vou're
still fiddling with pointers and you can easily point to random
junk. Bebug can be a nightmare.”....
Ada 9X could get a bigger real-time role,
Electronic Engineering Times, 12/2/91

Interoperability

MPortability s crucial,” says Ron Suarez, president of Arbor
Intelligence Systems Inc., Ann Arbor, Mich., “especially for
corporations that have alfready bought into different hardware
platforms. Where a group of developers may be sitting at Unix
workstations and people in accounling are using PCs and the
graphics department is using Macs, you may have certain ap-
plications that they should af be able to use.” That portability
brings important benefits to VARs and developers building prod-
ucts with OOP as well. “For 2 small company {ike us, working
with these kinds of toofs means that we can reach a much wider
market,” points out Suarez. "We can sil at our machine of
choice, which is the Mac, and develop applications that will

run on Unix machines and on Microsoft Windows.”.."Our
product, Smalltalk Nexpert Bridge, allows one to imbed a knowl-
edge base produced using Nexpert within an application cre-
ated with Smalhafk,” says Suarez. “The programs that you cre-
ate are instantly pertable from the Mac operating system to
Microsoft Windows to Unix workstations 5o 2 knowledge base
developed with Mexpert can be used across all those plat-
forms.”....

firave new VARS, Jim Waddell, VAR Business, 12/91

Antihype

...As a result of controllers and views, the application object
is much fess in control of its own destiny. it will only handle
a subset of the events that it otherwise might. When it does
respond Lo an event, the response is fikely to be restricted to
the application data. The days when the application ruled the
interface are over, Losing autonomy isn’t bad in itsell. Given
the enormous complexity of GUIs, overall control is best left
to the application-independent GUI classes, By reusing view
and controller classes, designers and programmers can largely
fimit their attentions to the design of application classes,
However, reuse means that a programmer no longer has the
control that comes from creating a program from scratch. As
major league contrel freaks, programmers may find this pill a
bit hard 10 swallow. .

...The secrecy and lack of attention associated with GUI issues
is ironic in the extreme. OO was largely created as a reaction
to comemand line-based—DOS, for example—user-computer
interfaces. OO0 pioneers ltke Alan Day wanted user interfaces
that provided direct manipulation capability. This means that

the objects the user manipulates in the “real world” ars used
in the comiputer system’s interface, {Flight simulators are good
examples of this concept. Virtual reality is the ultimate appli-
cation of direct manipulation.} Ghject orientation is more than
the communicating abject the programmer sees. It is 2 whole
new way for mosl users to interact with computer systerns.
Dynamic binding is a mind bender. But, there is also a signif-
icant paradigm shift when command line or character-based
hierarchical interfaces are converted {o GUIs. Unlike dynarmic
binding, however, the GUI part of the paradigm shift affects
everyone—user, software developers, and methods specialists.
The universal impact of the shift to GUIs is the greatest dirty
litde secret. No one will be spared the conceptual devastation
of the QO paradigm shift, not even the users. How lang hefore
we hear the sound of shattered ghass because users are trying
to click their mice on their windows?
Antihype: OCOs dirty little GUIT secrets, fohn Falmer,
Object Magazine, 1-2/92

Horune on OsiecT-OrienteD TechnOLOGY

Whether or not one agrees with Mr. Martin's approach to
shared information through Information Engineering {or the
writings of his graduate student assistants, as the case may
be...), Intellicorp’s dynamic CEQ, K.C. Branscomb, is clearly
on target in observing that Mr. Martin lends significant cred-
ibility to object rechnology with the MIS customer, Intel-
licorp’s strategy is of particular interest because they are in-
tegrating with MIS from two directions: information
engineering from the tap, and standard ANSI C from the
hottorn. Change by integration and evolution instead of re-
jection and revolution-—this approach is remarkably simi-
lar to that of the relational database (RDBMS) vendars, and
accounts for much of their success today. Ms. Branscomb
underscores this theme of integration into the existing tech-
nical, sacial, and application environments in our interview
with her in this issue, It's a concept as eritical to Intellicorp’s
future success as it is to the success of object technology in
general.

Ms. Megan Adams of Hewlett-Packard’s California Lan-
guage Laboratory brings us a report on a different approach
ta making object technology viable for MIS, With a stan-
dard being established for O-O COBOL, MIS organizations
will have yet another avenue by which to absorb object
concepts into their existing technology and application
hase. As the first standards-hased O-O COBGL products
become available over the upcoming months, prospective
users will likely be asking:

» Will the {anguage definition aveid the problems experi-
enced with C++? To what degree can the developer by-
pass object concepts and violate the data structures?

= Wil O-O COBOL give a new lease on life to CASE pro-
duces like KnowledgWare's AD'W and Texas Instrurmnents
[EF? Will such products become “objectified” by gener-
ating O-0 COBOL or C4++ instead of ANSI COBOL or
Cand therefore miss the paint of object technology al-
together!

s Will the predominant use of the new language products
be for program-level reengineering or new application
development?

Ms, Adams article gives us an indication of what the new
language standard will provide, but for answers to ques-
tions like these, we'll follow the products as they hecome
available.

O-0 COBOL is another entrant in the field of hybrid lan-
guages that hlend object-oriented constructs into a tradi-
tional procedural language syntax. PROKAPPA is a hybrid

-of a different stripe: the user applies object-oriented think-

ing, but the application programs are generated in a pure
procedural language. What 1 find most intriguing is the
resurgence being experienced by the pure object environ-
ments, While not boasting integration or direct compati-
bility with existing application source code, the best pure
environments sport a capabifity that only visual tools like
PROKAPPA can hope to match: raw development speed.
They alse offer a powerful constraint that hybrid systems
cannot: the object paradigm cannot be bypassed. Thisisa
blessing or a curse, depending an your point of view. Ms.,
Branscomb builds a strong case challenging the viability

of abiect purity when one’s objective is selling to MIS. From
the viewpoint of organizations ltke those discussed in Mr,
Plant’s feature, having three distinct entry points into the
technology significantly enhances it's approachability.

Ah, the subject of language! For many developers, Smalltalk
is as different from ANSI C as C itself must have seemed
from COBOL when MIS developers first used it on some
"experimental” applications; but companies like Allen-
Bradiey and Momenta Computers [Ed: see Horung, Febru-
ary 19927 have determined that time-to-market is more crit-
ical than tradition. Both organizations represent a trend by
established C-language developers toward Smalltalk in-
stead of C++. To me, the underlying trend is away from
language-based development altogether. Visual or model-
driven specification tachniques and extensive, specialized
class libraries will be the “languages” of the next genera-
tion of commercial developers. Most application devel-
opers will use raw language only for “glue” code—inte-
grating purchased or generated application components;
and, perhaps, for hand writing a few, highly specialized
classes or methods,

In his article on discardable applications, Me. Frank Dou-
glas carries this theme, "The rules for doing business are
changing radically,” he savys, and “The rules for building
applications will also change... If developers of business
applications cannot adapt to the new, more volatile busi-
ness environment, they, themselves, will be discarded.”
Mr. Deuglas points to the trend away from traditional lan-
yuage development toward environments like Smalltalk
and Whitewater's Actor. He also challenges some of the
fundamental assumptions most of us hold on application
lifecycles, raising the specter that, while Mr. Martin may
bring credibility te the information engineering-based life-
cycle for the MIS organization of oday, a very different re-
ality may govern the MiIS organization of the not-so-
distant future.

Cultural integration is first of four trends that I expect will
shape object technology during 1992, The others are co-
operative alliances, reduced emphasis on language-based
development, and increasingly tight time-to-market re-
quirermnents. In this issue, our authors address all four of
these. | think Mr. Douglas gave us a healthy perspective in
his observation on business today: the rules are changing,
and so will the rules for systems development. We our-
selves can choose to change or fali behind. Business, as
usual, will be pleasantly Darwinian! ==

Vorume 3, Nusmser 5= Marcr 1992




== LIsers’ AssesmEnT

. continued from page 1
o Why is it different!

& Why use it]

e What are the benefits and costs?

o What should it be applied 10!

s Why now!

# Who has used it?

# What were their experiences?

& Whe supplies supporting products?

e How do they compare!

s Whe is pushing it forward?

e How do you get to it from where we are today?

# What is preventing faster exploitation?

Some 35 practitioners and major suppliers worldwide
were consulted for hard evidence. The draft report was
issued for inrernal distribution in March 1991; an edited
version is to be issued to participating suppliers and prac-
titioners during February 1992,

The report was substantial because it covered so many
subject areas at a detailed rechnical and business level,
In this article 1 shall focus on our overall conclusion re-
lating ro how object orientation addresses the current
problems of a targe [T division {of course, new ones will
appear), how it can more effectively reflect the business
of the enterprise, and the business opportunizy it en-
ables. Later articles can focus on important toptes such
as “what we wanz from suppliers.”

CUR CONCLUSION IN BRIEF
Eghall exrract one quotation that summed up our shared
view from the report:

Object orientation is potentially one of the most
powerful rechnologies ever to become available
to the T Industry and its users. As such it de-
mands high calibre management. It is not a
panacea but a high power tocl—dangerous if mis-
used but capable of great things.

The remainder of the arricle will explain and develop
this conclusion. It is presented from the point of view
of large IT divisions (crganisations comgprised of more
than 500 development staff}.

IT DIVISION PROBLEMS AND THE POTENTIAL
IMPACT OF OBJECT ORIENTATION

The following problems face all members of the OlG:

= Despite the tendency for 1T spending to increase each
year as a propartion of corporate revenues, [T divi

sioms are still not perceived as responsive ro the chang-
ing demands of the business.

¢ Maintenaice of the existing applications portfolio
leaves only a fraction of the development staff avail-
able for new application work.

e The classic “warerfall” lifecycle means rhar projects
have to be commitred to a specification well in ad-

vance of delivery, take a long time to come to fruition, -

and may well have become inappropriare by the time
they are delivered.

® Having to commit o solurions well in advance of
their delivery makes it difficult w exploit opporru-
nities offered by new technologies.

Some of the major causes follow below, together with
how we concluded (with evidence) that abject orien-
tarien will help.

Maintaining the portfolio

A typical application among our members will have ab-
sorbed 400 man-years of development effort over 20
vears and a hundred or more people will have worked
an it ar some time. When a new {often young) person
joins rhe ream, it will be a vear before he can be “let
foose” with any confidence. Typically he will move to
another project after 2 vears.

A maior part of the problem is the amount he has to
know about the rest of the application before he can
wark effectively en the bit in front of him. We do not
have an effective unit of modularicy. The leaming curve
will have cost us $75,000 for one year of efficient sup-
port. The problem occurs because with our function and
data model of the enterprise, part of the model {the data)
lies outside our current unit of modularity (the program).
With object orientation, the whole of the model fes
within the new unit of modularity (the object) with
well-defined interfaces independent of the application
requirement. objects thus provide “fire walls,” which
prevent the effects of change spreading uncontrollably
through an application.

Analysis Paralysis

A single part of a business domain in a large industry
can be so wide ranging and complex that the analysis
can go on for years, during which time the company will
significantly reorganise its operations within the domain.
*Analysis Paralysis” is a common ailment in most large
1T divisions. object orientarion makes a strong concep-
tual separarion berween domain modelling {creating the
foundarion model of the domain's fundamental stuble
concepts, e.g., customer, product, contract} and appli-
cation modelling {meeting specific information needs).
As the foundation model grows, applications will pick
up more and more ready-modelled, enterprise- wide con-

Horiiwe o OsitcT-ORENTED TECHNOLOGY

Excerpts from leading industry
publications on aspects of object |
technology

Databases

LS Object-ariented programming (COP) and ODBMS are among
the most important leading edge technalogies today,” says
[Patrick] Arnone {president of PRC Open Technology Inc.].
“it’s still a very smali part of the industry, but we beliave the
market for OOP and QDBMS will grow throughout this decade.
Right now we have lo educate the community on the benefits
of QDBMS, sort of like how the refational DBMS vendors did
in the late '70s. W is not going to replace RDBMS technology,
however, but rather will complerment it very nicely.” Advantages
of ohject-oriented over relational database systerns include bet
ter integration of text, sound, images and graphics, as well as
features suited for highly interactive application. As such,

QDBMS is expecied to be at the core of tomaerrow's multime-
dia and image processing saftware. “The early adopters, in
both federal and commercial markets, will be in the engineering
and scientific areas for computer-aided design and computer-
aided engineering, certain segments of the MIS market, office
auiomation system, muiti-media natwork management, CASE,
financial modeling and compound document imaging,” Amaone
offers as examples....

Brave riew VARS, jim Waddell, VAR Business, 12/9]

Applications

Any menu or window on the deskiop can be hooked into
and subclassed. This means that anything is fair game, whether
it’s the listhox in your application that vou need to enhance,
or the menu bar in Aldus Pagemaker that needs an extra com-
rrrand or two, | have to admit, at first this made me think a lit-
tle about the legal ramifications. Mowever, as long as you've

actually purchased the application, nobody can really com-

slain of any wrongdoing. After all, you haven't actually mod-

ified anybody's code —just the way it interacts with Windows
and other objects...

Subiclassing Applications, Mike Klein,

Dy, Dobb’s fournal, 12/97

Analysis
& Design

ILou Mazzucchelli of Cadrel:,, Traditionally, people have tended
to concentrate on the functional behavior or the process be-
havior. | mean, what happens when this data turns into this
data and then it goes over here and gets turned into something
else. What object-oriented analysis does is borrow a ot of ideas
from database design and information engineering. Belore you
do that, let's understand whal the data space looks like. What
are the things thal the systemn is manipulating? Why do those
things exist? How do those things relate to each other? It tumns
out that if you do a good job of that, yvou're actually beginning

to identify candidates for objects that you might design into a
systems to suppor this space. So there's been a lot of work in
the last year or two on ways to represent the design of an ob-
ject-oriented prograr and then ways (¢ transform that design
into a reasonable implementation: and you're beginning 1o see
a few products that do things bike that—you’ll see maore....
Q& A: Lou Mazzucchelli, Cadre’s vice president,
Cregg Wendorf, The Sun Observer, 12/9]

In the
Industry

Thirty percent of federal agencies are already using some
kind of object-oriented programming (OOF) software,” says
Robin Rather, of Vienna, Va.-based Information Strategies Group,
who recently completed a study of QOFP in the federal gov-
emnmaeant. She also discoverad that another 25 percent of the
agencies said they would be buying (3OP technalogy in the

next three years....
Company courts Federal market with object-oriented pro-
gramiming, Washington Technology, 12/19/91

...But as we head into the 1990s, there iz a new category of
computer specialist that is about to emerge, people toall para-
programimers. This new type of programneer could create some
interesting new job opportunities for a lot of people wha do nel
have specific computer backgrounds, but are willing to learmn
some new skills in order (o get into the world of computers and
business. Other business fields have specialists ke paralegals
and paramedics, and now the computer industry is about 1o get
its own: paraprogrammers. The role of a parapragrammer is
linked o a significant new software programming concept called
object-ariented programming {QOFP). With this approach to

programming, much of the programming code is actually pre-
written by the programming language vendor, and the person
working with this code draws on the objects, or object libraries,
o write the bulk of the specific program....We actually have a
type of paraprogrammer today. These individuals normally re-
side within an MIS department and are given the task of cus-
tomizing a database or spreadsheet... Many times they create
rmacres for repetitive tasks. Some of these are actually profes-
sierrally trained programmers, while many of them have just
learned a particular database language and are wained 10 cre-
ate this custom laver of the program... Trained programmers will
continue to play a very important role, especially in the cre-
ation of code that will be used for the commercial market. Thay
will also become an important part of the management of these
paraprogrammers, in the same way doctors or lawyers oversee
the work of thelr paraprafessionals...
industry nsight: new category of compulter specialist,
Tirr Bajarin, Computer Currents: San Francisco Bay Area,
12/3/971
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Partnerings &
Acquisitions

MNCR Corporation announced that joint development has been underway with Lucid, Inc. for future software application de-
velopment envirenment products for the NCR Systern 3000 family of intel-based, general-purpose computers. The Lucid tech-
nology is based on a client/server architecture and provides an integrated environment for developing and understanding C
and Ca= programs. NCR's announcement coineides with Lucid’s announcement of its product program using this technology,
the Energize Programming System. Energize includes browser tools developed jointly by NCR and Lucid over the past year.

Servio Corporation has retained Booz-Allen & Hamilton, the international management and technology consulting firm, to
provide training and consulting services for users of Servio’s object- oriented software products, Booxz-Allen will work with
Servio to enhance technical training programs, materials, and documentation for Servio’s GemStone object database manage-
ment system and GeODE application development products. In addition, Booz-Allen will provide technical instruction and
consulting services for Servio’s major clients,

Ratignal and O announced cooperative marketing agreements under which the companies will jointly market their products
to object-oriented software development organizations. They will explore opportunities to produce a complete integration of
Rational Rose, Rational’s graphical object-oriented anaiysis and design tool, and Oy OODBMS.

Guitdance Technologies announced it is expanding its Eurapean business operations through an exclusive distribution ar-
rangement. The newly formed entity, GUldance Burope, will market the Choraographer fine of graphic user interface 1GUD
develepment tools throughout Eurepe. Headguarlered in Holland, GUldance Europe is an affiliate of GUldance Technofogies,
Inc. and Software Generation International BV, a UK-based organization. In connection with the arrangement, an equity in-
vestment has been made in GUldance Technologies. Software Generation has successfully distributed US-based products in
Europe, including those fram ViaSoft, Intersolv, and Alon.

Sun Microsyslems, Inc. and Cray Research, Inc. announced that the firms will cooperate in both software and hardware areas
that will include sharing information and technolegy. The firms plan 1o create a seamlass software environment that will allow
Sun systems and Cray Research supercomputers to work together efficiently, Cray Research will use technology developed at
Sun Microsystems to build high-end SPARCT RISC computers that will complement the product lines of both companies. Cray
Research has also joined SPARC International, an organization of more that 200 SPARC vendors that supports binary compat
ihility among products through the SPARC Compliance Definition.

The Object Management Groap (OMC) has issued a Reguest For Information (RFIY, to solicit documentation of object-oriented
technologies in the area of Object Services. It was also announced that the specification for the Common Object Request Broker
Architecture {CORBA) is now avaifable to all interested parties at 2 cost of $56 through the OMG’s Framingham, MA head-
uarters.

Hyperdesk announced agreements with several independent software vendors that plan to build and integrate open distributed
applications with the HyperDesk Distributed Object Management System (HD-DOMS). X1 Limited, Constellation Software,
Inc., and Uniplex Integration Systems plan t¢ incorporale the HyperDesk DOMs into future releases of their software products
serving the end user PC, workstation, and server marketplace. MyperDesk and Netwise Corporation have also agreed to con-
Linue to work together to use Remote Procedure Call (RPC) technology in the HyperDesk BOMS. X1 and Uniplex are licens-
ing the HyperDesk DOMS through HyperDiesk’s Premier Partners Program. Constellalion is licensing HC-DOMS through a de-
velopment and licensing agreement that gives HyperJesk the ogportunity to relicense HyperStar.

Clarity Software of Mountain View, CA and Mobius Computer Corp. announced a marketing agreement to bundle Clarity's
Rapport software with Mobius” Mirage Series of SPARC-compatible UNIX workstations, Rapport is an object-oriented program
that combines work processing, spreadsheet, drawing, slide creation, audio, multimedia e-mail, and other features in a single
package. The Mirage IPS system is based on the 25 MHMzLS! SPARC chipset.

Horune on Opject-Orienten TECHNOLOGY

cepts. Applications in the same domain should integrate
naturally because they are built on the same foundation
of components. Thus object orientation lends itself o
the enterprise’s integrated applications architecture. The
need for more systems integragion is driving the rede-
velopment of many applications today and consuming
much analyst effort with the intellectual difficulties of
urrderstanding the ever widening domain with our cur-
tent “applicarions only” -based approach. The natural
layering between the domain and the application, the
natural modularity of object domain concepts, and the
growing foundation of reusable designs means the ohject
approach is evolutionary and less prone to paralysis.

It is rrue that other current approaches like infor-
mation engineering make a scrong conceptual separa-
tion between domain and application modelling. The
difference with object orientation is that, despite the
conceprual split, there is no disjuction between domain
and application models. For example, with object ori-
entation a component such as “profit” may exist in the
dﬂrﬂﬂin fﬂ'.)d@[ Hﬂ(i lth@il be dh‘fic[iy rellsﬁd in a numb%r
of different applications. With information engineer-
ing, “profit” would be unlikely to appear in the domain
maodel although it may be required in an applicarion.

Corporate Data

Most large [T divisions have objectives to establish cor-
porate databases thar avoeid overlap and rhat users can
exploit to gain good business insights. Plans and man-
agers focussed on these chjectives seem to come and go
with relatively lirtle impact. One reason has do with the
application-based proiect team culture of the large IT
division. Project managers are rewarded for delivery.
They are not paid o slow their project down while an-
other project catches up and is integrated around a more
effective data architecture. Object orientation requires
that some of the development teams are focussed around
the production of business domain objecrs—as distincr
from applications—that will lead to a more effective ar-
chitecture. Users find difficulty roday in exploiting dara
as effectively as they might, because the data they see
on our current databases is divorced from its context
and is meaningless in isself. Intermediate specialists be-
tween the true user and development evolve ro handle

.the query, which is expensive. Through encapsulation

of dara and process, object orientation adds back the
context dimension.

Quality

All large IT divisions have quality catnpaigns. However
qualicy is defined, “firness for purpose” has to be an es-
sential component of its definition, Our current water-
fall production eycle means thar projects are commit-
ted to a specification well in advance of delivery. Two
years is not uncommon for a large progect. This is in-

compatible with “fitness for purpose”™ because the busi-
ness is evolving continuously. IT managers that have
pasters on the wall about “delivering 1T products and
services on time, right the first time, ete.” are kidding
themselves. Object orientation, with its reuse of tried
and tested components, shorter interactive development
cvcles, and more effective response to change, offers the
hope of properly implementing total quality manage-
ment. A good analogy is that it enables software pro-
duction to mature to a state analogous ro the produc-
tion lne in engineering manufacturing. The “cost of
quality” is known to be around 20% in manufacturing
and currently around 60% in software production. The
porential for IT unit-cost saving is substantial,

Computing “horse power” from hardware

Many chief executives are sceptical over the value of
budgering money for intelligent workstations for their
business users, Every few years the performance/price ra-
tio of hardware doubles. Factors such as increasing pro-
CESSOT pOWEL, Memary capacity, communications speed,
and parallel processing will continue to encourage de-
mands for sofeware far beyond our current abilicy to de-
liver, particularly if real computing horsepower is to be
obtained from this equipment. In comparison, software
production has virtually stood scill. _

Software requirements in the next decade will not
simply be more of the same, i.e, larger darabases and
faster machines. They will include being responsive to
the business through the rapid assembly of new and ex-
isting software components to meet the specific work-
place needs of wherever the business wants to go. They
will respond to a movement of power from the devel-
oper to the end-user through software component as-
sembly 21wl the new interfaces thar give rhe user more
flexible and effective control over system behaviour, All
manufacturing disciplines are characterised by the evo-
Tution of this movement of power from the developer to
the user.

This phenomenat progress in hardware technology
coupled with the needs of the business from its IT op-
eration provide the biggest single reason for an effecrive
reuse technology. Object orientation is today the only
approach capable of supporting reuse on the scale nec-
essary to enable the major shift in our software produc-
tlon process.

feuse

We found evidence from practitioners to support the
above vision. With regard to reuse metrics, we found
high reuse levels {only a small proportion of the com-
ponent changes each tite it is used in different appli-
cation) in graphics, for example. We did not find
sufficient metrics to know what the general reuse levels
are for commercial objects, e.g., cusromer, producr,
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brand. At the time of the study there were not enough
examples.

Failures

Where we saw failures, two factors were involved. First,
the analysis had not been done sufficiently well to iden-
tify stable domain objects. These emerged ireratively
during the “huild” process, each iteration sending shock
waves through the development ream. Continuous pro-
totyping withour adeguate foundation modelling is not
the way. Second, tight deadlines had been agreed to and,
apart from the new rechnology, a whole new manage-
ment approach had to be invented within those time
frames. Careful attention to these factors for beginners
is well worthwhile.

REFEECTING THE BUSINESS OF THE ENTERPRISE
Modelling the enterprise

We found sufficient evidence to support the claim that
object artentaticn enables IT to more effectively reflect
the business of the enterprise. Object otientation pro-
vides a natural model based on classifving the real world,
using distinetion to partition the world into objects and
commonality to group these objects into classes, The
ability to directly represent real-world concepts means
that a more accurate mapping between the problems
and the solution is achieved, which is understandable
to both the developer and the user. Ie differs from other
technigues in that a precise definition of business rerms
arises.

The dynamic nature of the real world is modelled di-
rectly and eatlier than in other approaches by messages
and methods. Up to 80% of important business rules are
categorisation and subcategorisation, which encapsula-
tion and inheritance techniques handle well.

Business objectives

Business objecrives can be modelled effectively because
they must eventually be quantified and manslared into
a particular stare thar objects modelling the business
mast reach.

Business concept interfaces

Object orientation enables the business to be reflected
more effectively at the user interface by the use of busi-
ness object interfaces. Research shows thar inrerface us-
ability and employee effectiveness depends on three fac-
tors: appearance {10%)}, ease of interaction (30%), and
that the screen presents concepts that correspond 1o the
users own perception of the business (60%). Users should
not be required to chink “applications”; they are not a
business concept. This is an attractive entry point for
the use of object crientarion because it allows us to move
forward and fake new opportunities without major

changes to our existing system's legacy. It still requires
the user's workplace to be modelled properly and stable
objects idenrified. These abjects will only “exist” on
front-end intelligent workstations as access to the host
will be required 1o retrieve and store instance data al-
ready existing on conventional databases, or 1o reat
whole applications as obiects providing services on re-
quest. The reality of the business world and its transac-

rions is more accurately reflecred by this type of inrer-.

face because the rradirional system “How of control” has
passed from the application to the user. The user now
instigates his own interaction with business objects in
response to tasks in the order the business derermines
each day.

Decision Support

Although we did not ind supporting evidence, the ob-
ject-ariented vision should offer an important contri-
hution ro decision support. In theory, an objecr model
of an enterprise would respond to events injected by a
user for the purpose of “what if” evaluations. Taday, de-
cision support and operational needs are mer by quite
different application types, although they manipulate
the same enrities.

THE BUSINESS OPPORTUNITY
Competitive edge in the 1990s will depend on the abil-
ity of the I'T operation to reach out to wherever the busi-
ness wants to go and to rapidly integrate existing and
new functions to meet the local needs of the workplace.
There is also a need to make employees more effective
by widening the range of activities they can undertake.
This requires a shift to interfaces ar which users can
easily manipulate familiar business objecrs that corse-
spond to their own perception of their business world.
{urrent interfaces—despite the sophistication of graph-
ics, multiple displays, ete.—are applications oriented
and require the user to know and think “applications,”
which are not business concepts, Today's concept of a
first major delivery followed by vears of maintenance
must disappear so that all work is seen as part of a con-
tinuous, evolving, asset-building production process in
which the major part of any new application can be met
by the assembly of reusable components. An important
independent pressure is coming from the hardware cost
revolution (one megabyte of RAM now costs less than
two lings of source code). As stated earlier, every few
years the performance/price ratio of hardware doubles,
encouraging demands for sofrware far beyond our ahil-
ity to deliver, particularly if real compuzing horsepower
is to be obrained from all chis equipment. Object ori-
entation, in our view, is the only rechnology today that
hus the potential to address these issues.
continyed on bage 9.
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Globally Optimizing
C/C++ Compiler
{Version 3.1}

MetaWare, Inc.

2161 Delaware Ave.

Santa Cruz, CA 95060-5706
{408} 429-6382

MetaWare Inc. announced the development of Globally Optimizing C/C++ Compiler {Version 3.1}, which will include a full
implemenation of C++. The package also includes Source Level C/C++ Debugger and MetaWare's Windows 3.0 Applications
Development Kit. MetaWare started with its globally optimizing High € technology and has added a full implementation of
the C++ language as described by the Cv+ Annolated Reference Manual by Ellis and Stroustrup. “Templates” have been im-
plemented and “Exceplions” are scheduled for inclusion in the next release. For professional developers who are beginning to
migrate from C to Co+, MetaWare’s High C/C++ technology supports incremental “Strengths,” a feature that allows the pro-
grammer o inveke features of C++ incrementally. You can build upon C and C++ a block at a time by including C and C++
object modules in the final executable.

FZWIN3Z
MicroWay

PG Box 7%
Kingston, MA (2364
(508)746-7341

Microway is now shipping EZWIN32, their 32-bit Windows Extender. This product provides 32-bit, multilanguage support for
the Windows platform, NDP Fortran, NDP C, NDP C++, and NDP Pascal. Microway's protected mode 386 compilers have
been extended 1o take advantage of the Windows environmenl. As a resull, programimers can now simply recompile their 32-
bit applications and run them using the Windows 386 enhanced mode. EZWIN3Z implements character-based /O, This makes
it passible o create or run a 32-bit character based application in a window. One can develop code under DOS or Windows
that runs under Windows without having (o become an expert on the 1300-pius Windows APl entry points. The MDP come-
pilers for Windows generate programs, procedures, and arrays with no limitation on the size of any segment other than it be
less than four gigabytes or the total amount of virtual or real memory in the system. They support the Intel and Cyrix copro-
cessors and are compatible with other Microway NDP compilers that run under 2305 and UNIX on the 386/486/860.

Green Hills
Compiler Family
680X8 Cross Tools
Oasys

One Cranberry Hill
Lexington, MA 02173
(6171862-2002

Oasys will provide the Green Hills Compiler Family (C++, C, FORTRAN, and Pascal) and thelr 680X0 Cross Tools for em-
hedded develapment of the new Version 4.0 of Santa Cruz Qperation’s UNIX operaling systern. Oasys currently provides the
Green Hills Compiler Family and the Gasys Cross Tools for 680X0 on SCO UNIX, Interactive 386 UNIX, DECstations, DEC
YAX, IBM RISC Syster/6000, Sun-4 SPARC, and HP workstations. The Oasys Cross Tools allow users to develop applications
an UNIX-based workstations or DEC VAX systems that witl execute on 680X0, 8B000, or 386 microprocessors.

Orasys’ Green Hills Crv will be integrated with 1BM's AIX Software Development Environment (SDE} WorkBench/6G60, a
frarmework product based on Hewlett-Packard's SoftBench technology. This integration provides C++ compiling and debug-
ging capability for sofiware developers on 1BM RISC Systemy/6000 workstations.

Crasys alse announced thelr commitment o support the DEC O8F/1 operaling system, Qasys will provide Green Hills C++ and
their 680X0 Cross Teols for embedded development of the DEC OSF/1 operating systern. DEC OSF/1 is compliant with the
OSF/1 Application Environment Specification, which specifies the interface 1o support portable applications that will rurion a
variety of hardware platforms. Qasys will provide their sofiware tocls under DEC OSF/T within six months of the release of DEC
5K/,

ProtoGen 2.1
ProtaView Development Co.
353 Georges Rd.

Dayton, NJ 08810
(908)3259-8588

ProtoView Development released ProtoGen 2.1, a visual program design and code generation tool for Windows application
development. Version 2.1 features a completely new menu designer and dialeg-linking interface. it also generates code for
hoth ANS! C and Borland C++ ObjectWindows. Addiiional new features include code generation for Borland's C++ Object
Windows Tibrary as well as ANSI C, and project file generation for Borland's Turbo C for Windows interactive compifer.
ProtoGen 2.1 utilizes Borland’s custom control DLL and generales code to access these contrels, C++ ProtoView dialog class
can he used from within ObjectWindows (OWL) programs to access ProtoView's enhanced dialog subsystem for Windows, A
new, powerful menu designer can be used to quickly and easily create menus of any size and complexity. Menu templates
can be saved and used again in other applications.

dhb Vista

Raima Corporation
3245 1468h Pl

SF Belfevue, WA 98007
(206)747-5670
(800)1327-2462

Raima Carporation announced that they are changing the nomenclature of db Vista, thelr database ranagement system, to
Raima Data Manager. This move is in line with the company’s new corporate image campaign of relating its product names
to their specific technology. The Raima Data Manager DBMS is best known for its high performance in applications develop-
mrent and combined database technology of relational network models. The name change 1o Raima Data Manager accompa-
nies a new updale release, Version 3.21. The update does nol present new features, but includes fixes to the current 3.2 ver-
sion. Raima Data Manager will continue to be marketed as both a stand-alone product and as a full systemn accompanied by
dh_Cuery and db_REVISE. db_Query is an SQL-based query and reporting module; db_REVISE is a sophisticated database re-
structuring tool,
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Product Announcements

Praduct Announcernents is a service to the read-
ars of the Hortuwe on Osirer-ORieNTeD
TechanoLooY; it is neither a recommendation
nor an endorsement of any product discussed.

KBMS Helpdesk Shell
AlCorp, Inc.

138 Technology Dr.
Waltham, MA 02254-9748
{(617)831-6500

AlCorp, Inc. is shipping the early release of the KBMS Helpdesk Shell, an integrated problem managment and diagnostic sys-
tern. The KBMS Helpdesk Shell addresses the needs of a variety of help desk applications including customer support, field
service, end-user computing, and vendor technical support. 1t includes integrated call tracking, problem diagnosis, problem
resclution, problem management, natural language query, and reporting functions. The systern is desizned so that nontachni-
cal help desk staff can build and distribute the knowledge bases used to solve problems. AlCarp developed the KBMS Helpdesk
Shell in a joint effort with Andersen Consulting, who will provide consulting resources when requested 1o support help desk
custornization for AlCorp customers. While it can be used without modificatinn, the KBMS Helpdesk Shell is designed to en-
able users to quickly customize il to meet site-specific requirements. it can also be integrated with existing problem manag-
ment systems, In addition, all aspects of its graphical user interface, including menus, controls, and data objects can be mod-
thied to meet user needs,

POET

BKS Software

One Kendall Square
Cambridge, MA G2139
(BITIE21-7047

BKS software announces POET, an object oriented database for C++. POET—short for “Parsistent (hjects and Extended Database
Technology”—Is an extension to C++. Developers write POET applications using special C++ keywords for class definitions
and a runtine systermn. There is no need to fearn a separate database language. Poet is 100% portable across a wide variety of
platforms, including DOS, Windows 3.0, interactive UNIX, HP-UX, and NeXT. Other platforms are either baing developed or
will be developed based upon demand. Poct has all the qualities of an object-orienied dalabase management system [QODBMS)
including persistent storage of ohjects, searching, selection, sorting, and navigation inside the object space. Poet reads the
database structure directly from the Ce+ class definition. Because the database is expressed in C++ classes, the database can
be fully object oriented. All versions of POET use one programming interface and ane format for storing data, Because POLT
s also network compatible, a database server can communicate and exchange objects with clients residing an different oper-
ating systermns.

Smalltalk/v PM
Relational Database

Interface

Digitalk, inc.

98471 Airport Blvd.

Los Angeles, CA 90045
(3HN6A5-1087

Digitalk, Inc, announced availability of its Smallfaik/V PM Relational Database Interface. This new extension to SmalltafiV
PM, Digitalk’s object-orfented programming systern for O5/2 Presentation Manager, provides an easy-to-understand interface
to the O5/2 Edition (EE) Database Manager and the Microsofi-Sybase SQL Server, The new database classes implement the ap-
plication programming interface (APl) of EE Datahase Manager and 5QL Servar. This ailows the programmer access (o these
database interfaces by creating objects that understand how the underlying database funclionality works, The classes include
protocols to perform standard SOL operations, send SOL expressions to the database, and create such database objects as
S0LDatabase, SQLTable, and SGLRow.

KnowledgePro
Windows V2.0
(KPWin)

Knowledge Garden, Inc.
12-8 Techrnaiogy Dr.

Setuaket, NY 11733
(516} 246-5400

Knowledge Garden Inc. announced its KnowledgePro Windows V2.0 (KPWin) visual object-oriented programming envirorn-
ment for Windows. The new version adds a comprehensive set of visual design tools, simplified access o dynamic link -
braries, and full support for the Windows Multimedia Extension, KPWin offers the unique combination of a full-feature, ob-
ject-oriented language, hypertext and expert system functions, multimedia support, and ease of use by the novice programmer.
More than 80 commands have been added to the new version, for 2 total of over 300, Users now have the abitity o add user-
defined tools on a new Customized Tools menuy, size and drag Windows objects, and trap miuse-drag events,

Knowledge Garden also announced the KPWin SYW Video Toolkit, an add-in toolkit that provides KnowledgePro developers
with all the high-level commands necessary to control motion video in real time, using the Super VideoWindows video over-
lay board from New Media Graphics, inc.

In & related announcement, Revelation Technologies Inc. of New York, NY, said it has shipped Openlnsight, which integrates
a custom version of KPWin with Revelation’s data-independent application development environment,

Report on the ObjectﬂOri@med COBOL Task Group

This column covers the
progress of the group that has
the charter of producing a
standard specification for
Object-Oriented COBOL, the
Object-Oriented COBOL
Task Group (OOCTG).

In particular, it provides an averview of che functional-
ity included in Version One of the Object-Oriented
COBOL fearure set. This column reflects the under-
standing of Hewlett-Packard participants in the
QOCTG, and is not intended to be taker as an official
Task Group decument.

in November of 1989, in response to an HP initia-
tive and growing interest among COBOL vendors and
in the COBOL user community, the CODASYL
COBOL Comumittee sponsored a symposium on Object-
Oriented COBOL. At this mesting the Object-Oriented
COBOL Task Group {OQOQCTG) was formed, with the
charter of drafting a specification for Object-Oriented
COBOL. The OOCTG has been meering quarterly since
January 1990 and its parricipants inchude both vendors
and users (such as IBM, Hewletr-Packard, Hitachi, Re-
alia, Micro Focus, Digital, Sun, Southwestern Bell, and
Hewirt Associates.}

At its most recent meeting in December 1991, the
OOCTG selected a simple and consistent subset of fea-
tures from all those that have been investigared for in-
clusion in Object-Oriented COBOL, and called that
subset Version One. This was presented 1o the OOCTG
parent cotnmittees {ANSL X3]4 COBOL Commirsee
and the Codasyl COBOL Committee) on January 16,

1992, Version One represents an important milestone
in that it includes powerful functionality and provides
those interested in Object-Oriented COBOL with an
understanding of the OOCTG rechnical approach. It is
also possible that some of the early implementazions of
Object-Oriented COBOL will use Yersion One as a guide.

The final rechnical report submitted by the OOCTG

“to its parent committees will include some additional

features that are not included in Version One; in par-
ticular, exceprion handling,

GOALS OF OBJECT-ORIENTED COBOL

Before discussing specific features in Version One, the
goals that have guided the work of the COCTG will be
outdined. These goals are consistent with goals of other
object-oriented languages, and are driven by the over-
riding goal of assisting programmers in handling the
problem of sofrware complexity.

The first goal for Object-Criented COBOL was to
itnprave the moedeling of real world prablems in soft-
ware. Normally, in COBOL, 2 bank account problem is
translated into a set of logical operations distributed
among programs and files. Object-Oriented COBCL
suppotts the approach of modeling the bank account
objects and their associated operations directly in the
Object-Oriented COBOL application.

A second goal for Object-Oriented COBOL was to
provide support for modularity. Objecrs should be ac-
cessed through interfaces, so that changes behind the
interface need not affect clients of the objects. This ap-
proach is supported in Version One. For example, clients
of bank account abjects need not be affecred by changes
in bank account data lavout ar bank account service im-
plementation, as long as these changes do not affect the
interface to bank account objects. This approach eases
maintenance and improves reliabiliry.

The third goal for Object-Oriented COBOL was 1o
support software reuse. Reusability of software compo-
nents is porentially the most important single factor in
increasing software productivity. Version One of Ob-

by Megan Adams

Megam Adams kas been a soft-
ware engineer on the COBOL
compiler project in the Cali-
foria Language Lab for seven
years. She has been FIP's pri-
mary member of the CODA-
SYL COBOL Comunitiee, the
standards body that designs
new featres for COBOL and
an alternate on the ANSI
K34 Committee, which
adopts and publishes ANS]
Standard COBOL. Adams
also serves as Vice-chair of the
Object-Orviented COROL
Task Group.
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ject-Oriented COBOL supports this capabilivy. For ex-
ample, the definition of bank account objects can be
reused when constructing definitions of other classes of
abjects, such as checking account objects.

Another poal for Ohject-Orlented COBOL was w
support incremental development. Existing definitions
of classes of abjects must be easily specialized and ex-
tended as new requirernents arise. Version One supports

this capability, The Objece-Criented COBOL class-

~ defining hank account objects is easily extensible to pro-

vide a definition of credit card objects.

Orher goals for Object-Oriented COBOL relate to
the specific characteristics and priorities of the COBOL
user community. These include comparibility with ex-
isting COBOL, ease of learning, and ease of use,

FEATURES OF VERSION ONE OF OBJECT-
QRIENTED COBOL

Version One defines a set of basic festures, which are
listed helow and then discussed in turn:

e Ohject

# (Class

# Inheritance

# Interface

# (Obiect Reference
¢ Conformance

e (Generic Code

s Factory

& (Ohject Lifecycle

Object

The basic construce of Object-Orienred COBOL is the
object, which groups together object data and object ser-
vices, called methods. CUSTOMER-ACCOUNT, for example,
is an Object-Oriented COBOL object containing BAL-
ANCE and ACCOUNT-NUMBER object data, and the object
services DEPOSIT and WITHDRAW, whicl operate on the
obiect data. Objects allow applications to directly model
the problem domain. Objects in Objece-Oriented
{COBOL can be both dynamically allocated by users and
statically pre-allocated by the compiler.

Class

The class in Obsecr-Oriented COBOL defines the imple-
mentation of 2 class of objects. This inchudes defining the
chject data formats and the object service implementa-
tions, or method bodies. For example, the implementa-
tion of CUSTOMER-ACCOTINT object is defined by the class
BANK-ACCOUNT. All BANE-ACCOUNT ohjects share the same

services {DEPOSIT and WITHDRAWY, and share the same
object data formats for BALANCE and ACCOUNT-NUMBER,

inheritance

Inheritance in Object-Oriented COBOL is a mechanism
for code reuse. It is especially useful for extending and
specializing existing functionality. A class CHECKING-AC-
COUNT can inherit the services DEPOSIT and WITHDRAW
from BANK-ACCOUNT, reusing this funcrionality, and add
the service PROCESS-CHECK, extending functionality.

interface

All objects have interfaces. The interface to an object
consists of a descriprion of the services that the object
supports. The object interface CUSTUMER-ACCOUNT de-
scribes the services DEPOSIT and WITHDRAW. Object in-
rerfaces arc separate constructs from class definitions,
because the interface describes the services available for
an object, while the class describes the implementarion
of an object, The abject interface for CUSTGMER-
ACCOUNT describes the parameters and return values for
DEPOSIT and WITHDRAW, but does not include the code
for DEPOSIT and WITHDRAW,

Object Reference

In Object-Oriented COBOL object references are used to
access the services of dynamically allocared abjects. Ob-
iect references generally specify the interface supported
by che object they are referencing, For example, the ref-
erence CUST-ACCT-REF can be declared to reference an ab-
ject of the BANK-ACCOUNT interface. A client can then
access the services DEPOSET and WITHDRAW through this
reference, by using a new COBOL verb, INVOKE.

Conformance

Cenformance in Objeet-Oriented COBOL is based on
interfaces, If one interface, CHECKING-ACCOUNT, contains
descriptions of all the setvices in another interface,
BANK-ACCOUNT, then CHECKING-ACCOUNT conforms ro
BANK-ACCCUNT. (The full conformance rules are not
presented here.)

The important point regarding conformance is that
if CHECKING-ACCOUNT conforms to BANK-ACCOUNT, a CHECK-
ING-ACCOUNT object can be used wherever a BANK-
ACCOUNT is expected. This is because CHECKTNG-ACCOUNT
supports all the services thar BANK-ACCOUNT supports.
This has the important consequence that if a new class
such as CHECEING-ACCOUNT is added to a system, old code
thar expecrs BANY-ACCOUNT objects will continue to work
without change. This makes it easier o incrementally
medify systems to meet changing requirements. Con-
formance relationships are fully checked by the compiler.

Generic Code
Conformance relationships support generic code. Generic
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Book Watch

3036.

Borland C++ Programming for Windows
Bantam Books 666 Filth Ave,

New York, NY 10103

(212)492-9545

Bantam Computer Books has added Borfand C++
Programming for Windows by Peter Norton and Paul Yao to
the Borland Bantam Series of official hooks. Written for the
intermediate -to-advanced C programmer, Borland Cr
Programming for Windows covers programusing tech-
nigues, the ObjectWindows library, requisite information
on Windows architecture, memory management, Graphics
Previce Interface (GDI), compatibility issues, and Windows

programming teols. Pater Norton is the author of the popu-
lar Norton Utilities software package for IBM and compati-
bie PCs, as well as the Morton Commander program and
Norton Ulifities for the Macintosh. Paul Yao is president of
international Systems Design and has authored several
books, including coauthoring Bantam'’s Peter Nordon’s
Windows 3.0 Power Programming Technigues,

..continued from page 20

One might expect it to become unmanageable with large
scale problems. We have found this to be true in part.”.

Iris unclear from the suchors' presentation how this
appraach qualifies as object-otiented. The Information
Srrucrure Diagram does include super-typefsub-type, but
| dor’t believe this is sufficient to handle inheritance
issues that are otherwise uncovered. Left as an exercise
for the reader is figuring out how to capture business
rules, preconditions, and postconditions thar are criti-
cal to preserving the semantics of the object, not o men-
tion the business ar subject being modeled. Granted,
these are process questions, but the thing that differen-
tiates object-oriented from structured analysis is the de-
emphasis of implementation issues {stored vs. compured
data} until much later in the cycle.

Before deciding to purchase this book, ask yourself
three questions. First, would you describe your projects
as small? Second, can you purchase a Computer Aided
Software/Systems Engineering {CASE) tool that sup-
ports this methodology? Last, until what point in the

development lifecycle will the diagrams and documen-
tation be useful! To get maximum benefit from any tech-
nigue and supporting methodelogy, such as Shiaer-
Mellor's, the answer to either of the first two questions
must be "ves," and the answer to the last must be
*throughout.”

In my opinion the book falls far short of this stan-
dard because it does not provide sufficient information
te Jive up to the ¢laims made on the back cover: “This
is the only book that treats the subject in enough depth
o rell an individual practitioner how to:

s collect information and expert knowledge about the
prablem at hand

e rranstorm that knowledge into well-defined objects,
ateributes and relationships

# fully incorporate the resulting information model
into the software development process.” ==
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OBjecT ORIENTED SYSTEMS ANALYSIS,

MobDELING THE WORLD IN DATA

by Sally Shlaer und Stephen J. Meller

OpjecT ORIENTED SYSTEMS ANALYSIS by
Sally Shlaer and Stephen Mellor is another in
the recent spate of books updating the Youwrdon
structured analysis/structured design approach.

Michael Fuller is an informa-
tion engineering consultant,
and has developed large scale,
distributed applications with a
variety of technologies, in-
cluding Eiffel. He can be
reached at {(415) 928-7067 .

The hock adoprs a popular press writing style and pic-
sure book format to introduce newcomers 1o the field of
designing software.

It is a remarkably short book, toraling just 149 pages.
The main text of 108 pages presents relational theory,
semantic constructs, a new diagramming style, interview
rechniques, and a format for supporting documents. As
promised by the back cover, there are lots of cartoon
drawings ro clarify the text. The remaining 34 pages con-
sist of the table of contents, an intreduction, two fully
worked examples, bibliography, and index.

I regularly use several of the techniques presented
in this hook, and agree with the authors that they are
effective at capturing and managing the complexity
inherent in developing business systems. In sum, Shlaer
and Mellor prescribe seven documents or rechniques
to be developed during object-oriented systems
analysis:

1. The Information Structure Diagram is derived from the
Entity Relationship models proposed by Chen {1977},
Tsiritzis and Lochovsky {1982), and Marrin {(1985).
This version lises the name of the object followed by
the attribures rhat describe ic. Areribures are marked
with an asterisk to indicate patticiparion in the pri-
mary key or a "dot” o indicate participation in an
alternate key. Relationships are drawn using the "ar-
rowhead"” notion to indicate multiplicity, are named
in both directions, and are marked with a "C" to in-
dicate conditionality.

reviewed by Michael Fuller

2. The Owerview Information i a simplified version of
the Information Structure Diagram with the attribute
names and associated key indicarors removed.

3. The Object Specification Document is a texrual de-
scription of the entire model. Included is a defini-
tion of the object and each of its artribuzes, declara-
tton of pritnary and alternzte keys, and the domain
and business function of each ateribure.

4. The Relanonship Specification Document is a textual
descriprion of each relationship pair (from/to each
object). [ncluded in the definition is the multiplic-
ity, conditionality, what business policy rhe rela-
tionship is enforcing and why, and what attributes
are implementing the relationship.

3. The Short Form Document is a data dictionary type
listing of the objects with attributes and relationship
phrases {Region CONTAINS Common Block
(L:Me)).

6. The State Transition Diagram is used to docurnent the
lifecycle of the information model abjects. This is
intended to integrare the data aspects with the
eventfaction pairs thar actually cause the data to be
stored or changed.

7. The Data Flow Diagram has not been modified from
the technique proposed by Tom deMarco (1977) with
the exception that data stores are replaced by ob-
jects.

My concern is that the authors imply thar rhese rech-
nigues are 50 powerful that managing the complexity of
analysis is reduced ro a simple, though tedious, dacu-
mentation exercise. My experience is that these rech-
niques encourage you to engage in a comprehensive
analysis and the amount of information collected can
be overwhelming for a project of meaningful size.
Maintaining the drawings and supporting documenta-
tion by hand is impractical. The authors seem to share
this concern, as they state “The Informartion Structure
Diagram {ERD) contains a great deal of information:

comtinued on page 21,

HoTume on Osiecr-Orienten TECHNOLGGY

code stresses the logical functionality over the service
implementation, because the sume logical funcrionality
can be bound o a variety of service implementations.
For example, suppose CHECKING-ACCOUNT reimple-
ments the WITHDRAW method it inherited from BANK-
ACCOUNT, to Hnpose a transaction fee on each withdrawal,
The service WITHDRAW has the same interface in CHECK-
ING-ACCOUNT and BANK-ACCOUNT classes, but different
implementations. Because CHECKING-ACCCUNT conforms
to BANK-ACCOUNT, the service WITHDRAW can be requested
of both a CHECKING-ACCOUNT and BANE-ACCCUNT object,
and in fact the code invoking this service does not need
o know which kind of object it is dealing with. In this
case, the WITHDRAW request is generic code, and the ap-
propriate WITHDRAW implementation will be suromari-
cally dynamically bound to the request at runtime.

Factory
The class definirion contains an object portion, described
above, which defines object code and data, and a fac-
tory portion, which conrains factory code and daca.
The factary portion of the class definition defines the
services and data of a factory object, associated with that
class. The factory object always exists for the duration of
the run-unit {unlike objecrs, which can be dynamically
allocated and destroved), and there is always one per
class. This allows the factory object to support two im-
portans functicnalivies. First, factory dara are shared by
all objects of a class. {Objecr dara are unique to each ob-
ject.} In the BANK-ACCOUNT system, such shared data
might be useful for holding interest rates associated with
classes of accounts, such as inrerest on a savings account.

MO PANACEA

it is clear that these benefits are unlikely to he achieved

without experienced assistance and investinent in train-
ing. New management problems appear. Changes in
culture and the need to reorganise are commeon in most
IT organisation. Management of software as an asset
{especially at rhe analysis and design level) will be a
novel experience for most enterprises. We concluded
there are no tnethodology, CASE, or database products
sufficiently marute to justify immediare migrarion of
any large-scale [T function. From a comemercial systems
viewpoint the available products and techniques can
curtently be used for small to medium applicarions, for
front-end wark (new user interfaces and integration of
large existing systems to meet the needs of specific work-
places), and for enterprise modelling. Nevertheless,
there have been several recent examples (e.g., the au-
romobile industry) of its use for large-scale enterprise-
critical applicarions either to gain a comperitive edge
or because a competitor has adopted the technology.

All objects of the savings account class would share the
inrerest rate data defined for this kind of account,
Factories also all support the service of new cbject
creation. Requests for new objects go to the factory,
which actually allocares the memory for the new object.

Ohject Lifecycle

The object lifecyele consists of object creation, initial-
zation, finalization, and destruction. The user interface
to the lifecycle consists of one verb, INITIALIZE, which
triggers both creation and initialization of an object.
Users do not need ro worry abour finalization or de-
struction; these operations are carried out after auto-
matic memoery management determines that objects are
ne longer referenced.

While the user interface to the object lifecycle is sim-
ple, class designers have considerable power available in
defining the implementation of the various phases of the
lifecycle, The users see anly INITIALIZE, but the class de-
signers can define methods that implement creation, ini-
tialization, finalizarion, and destruction. If these ure not
defined in the class, defaults are provided by the system.

SUMMARY

Version One of Object-Oriented COBOL contains sorme
features that have not been touched on here, due to the
bravicy of this column. The intent of this sunimary is to
provide a simple overview, to impart an idea of the power
of the feature set to those unfamiliar with the work of
the QOCTG, and to communicate a general sense of
the technical direction of the QQUTG. ==

The way forward is to explore the technology and its
management on pilot applications, front-end work, and
enterprise modelling, On a broader frong, a proposal for
a further year's work by the QIG is circulating for ap-
proval. The work is focussed on helping members to get
started, developing method, technique, and organisa-
tion based on sharing real project experience, and
influencing suppliers to respond to our needs and pri-
orities, ==

Norman Plant 15 Chairman and a founder of the Object Inter-
est Group, and g consultant specializing in the introduction of
abject technology into large 1T organizations. He recently ve-
tired as a senior manager in the IT division of British Aivways,
after 25 years service to the company. He can be reached at
+44.252-836315, in the United Kingdom.
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Discardable software systems in the object age

The pyramids were built to perform a single
function. They were used by the Pharaohs

once. Cortey burned ships built to be reused

Frank Douglas is a consultant
in the New York area.

after a single trip.

In the 1940s, four vears of the maost intensive rescarch
in history resulred in the most expensive single-use prod-
uct imaginakle: the atomic bomb.

Discardable things are not new in science, technol-
opy, or history. Our beaches and highways are littered
with things like razor blades and rin cans: all builv as if
to endure, bue all destined 1o be thrown away. Software
systems are built from electrons; they vanish at the snap
of a switch, Bug, methods for design and construction of
software resemble those used 1o create Styrofoam cups,
The software systems they evolve may be destined
become electronic litter,

Obiect-oriented rechnology is one of a host of forces
changing the field of commercial application develap-
ment, For example, “business re-cngineering,” redefining
the basic business process and goals for a company, is an
influence thar makes the abilicy to change how a com-
pany does business an important competitive require-
ment. Similarly, application technolagy is being made
obsolete nearly every quarter. As business processes are
changed, application software must change to provide
tools and mechanisms for new opportunities. As main-
frame applications are supplanted by standalone,
character-based mini-applications, and as these, in rurn,
are supplanted by graphic-based processes, application
software must be nodified, discarded, or migrated. There
is no stabilizy roday; there is likely to be less seability in
the furure.

Fconomic trends are increasing the competitive pres-
sures in the markerplace as large, once invincible com-
panies expetience reversals of fortume. All of these forces

by Frank Douglas

mean just one thing: The rules for doing business are
changing radically. The rules for building applications
will alsa change.

Businesses that canmor change will fail. If develop-
ers of business applications cannot adapt 1o the new,
maore volatile business environment, they themselves
will be discarded.

One of the first aspects of application development
to he eliminated is the standard 2 x 2 system develop-
ment cycle {“two vears, two million dollars”). It is un-
suited to current business pressures. In face, merhods of
Rapid Systems Development are preliferating in an at-
tempt to come to grips with the problems created by
continual change in business and technology. These
methodologies are only a stopegap.

The problem is more fundamental. The concepr of
fixed-stage, invariant-scquence development patterns
is inadequate; it may even be true thar the entire con-
ceprt of the application lifecycle is maladaptive. Given
comstant changes in the technological base for applica-
tiems, the stimulated changes induced by a “business re-
engineering” industry, and the pressures generated by
economic decline, major fixed-stage, invariant-sequence
methods will produce systems likely o be obsolers well
before their requirements are fixed and documented,
The lifecycle concept, emploving an assumption in the
value of software as an “asset,” will compel extracrdi-
rary efforts to “salvape” and “refit” these assets: an im-
passible and self-defeating rask. The lfecycle concept
may be betzer suited to a stagnant or declining tech-
nolagy than to one that is changing its foundation as-
sumptions many rimes a year,

One way to cope with these changes is to build soft-
ware s0 cheaply and so fast that it can be thrown away
when its use has ended. It has no value as an asset, any
more than a paper towel does.

Discardable or “single shot” applications are not new,
It is always a treat ro warch “old-time” programmers re-
act to the phrase, “discardable.” They respond thar that’s
how they buile their current AJP system 20 years ago.
Still others comment, “Sounds like AFL o me.” Nearly

Horune on Opiect-OrieNTED TECHMNOLOGY

The Australian object-oriented scene

I would like to reflect on some
of the more exciting object-
oriented events around the
country during the previous

12 months. There are
perhaps two perspectives to
report upon: national and

local activities.

Our mest recent national actdvicy, TOOLS 6, was
held in Sydney in December and attracted a substantial
audience from across the country as well as many inter-
national visitors. As with all TOOLS conferences, the
formar is two days of ruterials followed by the technical
program, inchuding keynote speakers. Althougls it is pos-
sible to attend either portion, it was encouraging Lo see
that most delegates arrended the full conference.
Although, as the Tutorials Chairman for this confer-
ence, | should admit to bias, my impression from ralk-
ing widely to delegates was that all the turorials and
rechnical paper sessions were very well appreciared.
Probably the biggest artendances were for the tutorials
by Adele Goldberg and Kenny Rubin {project inanage-
ment), Roger Duke (formal methods), and my own (anal-
ysis and design). That the enthusiasm in Australia is bi-
ased towards management and anzlysis and design
methodologies reflects the high degree of industrial/com-
mercial interest in gerting down to real implementa-
tions. | find that exrremely encouraging. In 2 similar
vein, the conference closed with a panel of intemational
and national representatives responding to questions
from the audience on the real issues of commercial adop-

by Brian Henderson-Sellers

tien of Q-0 [t is also intriguing that the use of formal
methods within the O-O development paradigm is so
well supported. Again, | ruke thar as an indication of
the sericusness and enthusiasm for QA0 within Australian
business.

The other national meering of inrerest was a much
smaller workshop to which all Australian academies
currently researching inte C-C were invited. This was
highly successful in bringing rogecher people from across
the continent who had previously been only names or
voices on the telephone to each other. The meeting
has certainly fostered good refationships across a coun-
try that is as huge as North America.

For the majority of practitioners, national meetings
serve a limired purpose, as they are held infrequently.
Local, stare-based interest groups provide a more on-
going service. As | write, there are now not only Special
Interest Groups {SIGs) of the Australian Scciety in
Sydney {New South Wales} and Melbourne {Victoria),
about which you heard in the last Down Under col-
umn, but alse a new group has recently started in
Brishane (Queensland), and a decision was taken in
September to lock inte the possibility of organizing an
ACS G0 S1G in Perth {Western Australia). In addi-
tion, many commercial organizations have held one-
te five-day seminars or courses for detailed considera-
tion of selected aspects of object rechnology. Speakers
at these have been both national and international pro-
tagonists for object technology.

Allin all, despite some O-0 projects being canceled
purely from business reasons (Australia also has a fairly
deep recession), the general outlook for O-0O in
Awstralian business is optimistic. = =

B. Henderson-Sellers is with
the School of Information
Swstems, Undversity of New
South Wales,
reached at brianhs@usage.

He can be

csd. o7.aie.
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doesn't mean that the dream was wrong or thar reality
can’t get there; object modeling is an important tech-
nical breakthrough in completing the support for a model
of the business that is active, flexible, and complete. At
Intellicorp, we have the knowledge and experience to
build very powerful modeting and design rools. We need
to parrner with the companies that have been in the
traditional CASE arena so we can share our represen-
ration technology with them. They, in rurn, can share
with s their knowledge of large ream programming pro-
jects, project management, documentation, repository
interfaces, and model management. A lor of value has
already been delivered in these areas in the existing
(CASE market, so we will work with partners to obrain
the pieces of the puzzle that we ourselves don't com-
plete. Working with James Martin is the first and a very
critical step in building this straregy. Realistically, one
company of our size cannot do it all. Partnering with
two or three experts in complementing areas can bring
a better solution 1o market.

HCOTLINE: This must have been the basis for vour work-

ing with KnowledgzeWare?

BRANSCOMB: Well, that wasn't exactly “working
with”—that was getting married! What we're doing now
is more like living with our partners. Successful part-
nering is critical in this market. The winners in today's
tools market are those who don’t just offer a good line
of tools, but also deliver the partnerships and services
50 the customer gets the complete package.

HOTLINE: Given James Martin's direction with
object-oriented planning, how will Intellicorp provide
woling or support for business re-engineeting?

BRANSCOMB: There's a link between this strategic
level and the IS organization, but we're only beginning
to scratch the surface. Today we're focused on helping
people build better computer applications, leaving strat-
egy up to the executives. If vou look a couple of years
ahead, the bridge hetween these will be very solid and
successtul. My rule of thumb is “only one new thing at
a time.” [U's new enough to try 1o put object technology
o work on traditional IS problems. If we can make the
technology accessible, there are other people who can
help embrace the strategic uses of these tools. Martin is
clearly leading the way, Our biggest challenge is bail-
ing object rechnology down ro its essence and packag-
ing it in as approachable a way as possible.

HCTLINE: One way that object technology is expected
to contribute to business re-engineering is through pro-
viding tools for business visualization. How do you ex-
pect this to develop!

BRANSCOMB: Business visualization is abour captur-
ing business requirements more directly in software. |
think it will evolve to simulation, but today being able
to allow the user of systems analyst to actually see a
graphic metaphor for the husiness requirements during
rhe construction process is critical—to exzend the vi-
sion of the business and its goals as far down as possible
into the software development lifecycle. Traditional pro-
cedural programming languages often represent more of
a barrier than a bond hetween the end user’s business
moedel and what the programmer is trying to produce.
We think thar visualization is imporeant, particularly in
the later stages of the software lifecycle-—especially in
the construction phase. You'll need that information
when you go to maintain or change your applicarion.
We have three rechniques for keeping as much of the
business vision as possible alive in the later stages of con-
struction:

1. maintain the structure of the business in objects and
relarionships

2. maintain the process and policies of the business in
methods and procedures

3. maintain the decisions and srrategies of the husiness
in rules and goals

By supporting at the language level these types of se-
mantics, we not only enable higher-level graphic
metaphors for modeling and simulating the husiness for
managers, but we give the implementors the language-
level tools thar have within them the essence of thart
higher-level view. So, in some sense, with objects the
specifications are directly executable because that’s the
level ar which they are caprured. :

HOTLINE: What's the bottom line on abject-oriented
CASE produces?

BRANSCOMDB: If it can’t contribute o the stratepy of
the company, it's not worth buying. IS wants to know
how to get berter value our of what they've already
bought. The IS customer is not looking to replace what
they have with something entirely new. The best way
to introduce something new is to give them a bridge
from what they've already bought. ==

Horurg o Ceiecr-Oriernten TECHNOLOGY

every mainframe programmer or administrator has a
stockpile of discardable applications. These are small
processes written in an easilv manipulated format such
as SOL or REXK. They perdorm a single funcrion, then
are discarded. They are not discarded in the sense of be-
ing theown away, but they are usually consigned to a
software attic awaiting recall ro service when the iden-
tical need arises.

In the microcomputer realm, single-use applications
are extremely common. Nearly every microcomputer
environment possesses a “language” intended to auto-
mate some part of the process. Word processors and
spreadsheets have macro languages. Orher environ-
ments such as Microsoft Windows provide a keystroke
recorder. A user can develop specialized functions which
will never need alteration, but much of the time the
function is highly specific, used for a Himired period of
time, then retired. If it is used again, it will have to be
modified.

Even if ample precedents exist, there is virtually no
knowledge concerning how, why, or when limited-use
applications can be fabricated. The very idea of huild-
ing applications to be used and discarded is disreputable
roday. Even though discardable applicarions lack recog-
nition as a legitimare endeavor, they may well be the
“silver bullet” for the application programmer to use to
quell the rurhulence being produced by changes in the
1990s. The emergence of specialized tools particulacly
well suited for creating discardable applications is an in-
teresting development in this regard. For example, Bor-
land’s ObjectVision allows either a programmer or an
end user to develop a sophisticated dara entry system
within a few hours.

Mor is it surprising that object-criented development
envirenments such as Smalltalk or Actor seem 1o be par-
ticularly well designed for developing and managing dis-
cardable, limired-use application systems. Smalitalk/V
was used effectively to create such an application ina re-
cent “Development Shoot-out” conducted by PC Week.
The assignment was to develop a “single use” applica-
tion quickly. OF course, the goal of the competition was
ta determine which platform was the most effective in
developing new applications. But the stated purpose of
the comperition may turn out to be secondary to the cir
cumstances and requirements presented to the partici-
pants in the “shoot-out.”

A “throw-away” application developed within the
span of a few hours or a few days is well suited to the
kind of volatile husiness environment that is srarting ro
emerge. The application can be composed quickly in re-
sponse to sudden changes in business requirements, Be-
cause the system must only zccommodate a limited num-
ber of husiness cases, the code does not have to
incorporate tests for totally unexpected variations, ner
must it manage complex ertor condirions.

One fact must be understood from the cuset: An ap-
plicarion developed within a period of a few days, or a
few hours, will not have the generality or the obustness
of one that has been carefully designed, developed, and
implemented. Programs on the perishable end of the
continuum will accomplish very specific purposes. There
will be no appartunity to design to a more general case.
The usefulniess of such a sysrem expires when that specific
purpose changes. . :

The system wiil be implemented by the developer
interactively and adjusted until it produces the correct
effect. Whenever it fails to funcrion correctly, it can be
changed in a highly specific way—the kind of change
we call a “patch” in a more enduring type of system. The
high degree of specificity means that design, testing, and
implementation are simplified. Much of the system’s
cost-producing components are simply removed: They
are not needed. When the application is no longer ap-
propriate, it is discarded.

66

The very idea of building applications to be
used and discarded is disreputable today.

59

What a “single-shot” application sacrifices in ro-
bustness it more than reclaims in other areas. One very
important benefit is that totally new classes of business
functions can be given computer support. Typically, a
business process must be repetitive to qualify for com-
puterization. The process must recur in an almost iden-
tical form to allow a software designer to identify the
reguirement with any certainry. It must repear itself
suffciently frequently to justify the expense of desipn-
ing, developing, and implementing a system. These
processes are associated with fairly well-established
business systems. They are also associated with larger
businesses.

The requirements for “crirical mass™ of repetition
are almost certainly absent in two important cases, both
of which will become progressively more important in
the next decade. In the first case, startup companies,
having imired assets, atrempt o exploir poorly undet-
stood oppertunities that yield much smaller profics at
higher risks. The second case is similar: Existing com-
panies undertake 2 one-time initiative to meet com-
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petitive demand. For example, a company might de-
velop a one-time sales campaign. In face, the PO Wesk
shoot-our represented a variant on such a speculative
one-time effort.

Neither of these situations can justify a major sys-
tems development effort. In fact, it is likely that both
would forego computerization during the most critical
phases of their life. These two scenarios are becoming
increasingly common. The need for computer support
without & concomitant need for commitment o ma-
jor assets is what will motivate limited-use application
development.

&6

Opposing the belief in the ultimate
law and order of completely generalized
systems may seem fto be heresy, but
these beliefs are pure habit.

99

But if there is 2 need for single-shot applications,
there is a significant force working against it: the force
of habit. It is astonishing thar in an area as voung as sys-
tem development, there are so many binding habits and
customs. The standards of evaluation are based upon an
almost clinical level of repetition compulsion. Most pro-
fessionals working in this field are infected with rhis
need for perfection.

The force of the opposing habits can be seen even in
situations meant for disposability, such as in the case of
simple edit macros used to correct a long listing, Most
programmets will try to obtain maximum generality and
reusability. Rather than trying to develop a simple macro
to add a single line 1o 2 file after every fifth line, a typ-
ical programmer will try to develop a macro to add n
lines after every mth line. Nearly every prograimmer has
filled libraries with such macros.

There is z belief that systematic conception and care-
ful design is synonymous with the fixed-stage, invariant
sequence methods. Designers generally believe thatany
explicit event is an example of a more peneral “law.” it
is that law that must be cadified and automuted. The
event is trivial, even misleading. This belief has been
encouraged by those who are attempting to rid com-
mercial systems of carelessness and even incompetence.
Oppaosing the belief in the ultimate law and order of

completely generalized systems may seem to be heresy,
but these beliefs are pure habit.

1t is & habit thar is difficult to replace, particularly in
the case of discardable applications developmen:. The
designer of such systems will require a mastery of higher
forms of reasoning, including the ability to distinguish
parterns indicating the operation of a more general case
from those in which the event manifests nothing more
than itself. Learning to “cut the Gordian Knot” will be
adifficult task for a generation of application designers
taught to reason in a single way.

Discriminating between situations that encourage
disposability and those that demand reusability is the
first step in breaking rhe habit and introducing such
applications into general use. Some situations are quite
simple: end user applications involving queries of a
database are a simple example of candidates for dis-
cardable systems. It is usualily better to develop pa-
rameter-driven queries of a database that can be re-
placed as needed than to develop a vast set of
programmatic static queries. On the other hand, the
database management system had better be developed
as an enduring system with extremely high levels of
reusability.

Software manufacturers seem to have recognized that
a need for single-use or limited-use applications exists.
End users have generally presented their business re-
quirements in this specific manner. Application devel-
opers need to develop applications tailored to specific
circumstances. It may be that very low-cost, highly
specific application systems offer the best application
development methodology for the coming decade.

We are in an era in which the computer seems in-
dispensable to business funcrion. This may only be true
because large businesses have found it expedient to re-
place highly repetitive functions with o few lines of in-
struction to a computer. It will not be rree when an ex-
plesion of small businesses may find the compurer-based
application an obstacle to their success. It ts quite likely
in this cconomic and technelogical climare that, # no
alternative o the fixed, invariant stage rype of devel-
opment pattern is found, application software develop-
ment may share the fate of other endeavors. Commer-
cial application developmenr may constitute rthe
foundarion of economic resurgence, or it may become
a quaint archaeological remnant of an carlier age.

In retrospect, “The different accidents of life are not
so changeable as the feelings of human nature. I had
worked hard for nearly two years, for the sole purpose of
infusing life info an inanimate bedy. For this 1 had de-
prived myself of rest and health. T had desired it with an
ardor that far exceeded moderation: but now that T had
finished, the beauty of the dream vanished, and breath-
less horror and disgust &lled my heare.”

—Mary Shelley, Frankenstein ==

Haoriine on OeEet-OrIENTED TECHNGLOGY

BRANSCOMB: The customer for object rechnology is
not fust 13, because there are mdustries that do not sup-
port the traditional [S structure. Our biggest penetra-
tion is in transportation, telecommunications, and in-
tegrated manufacturing. In the manufacturing market,
the engineering group often has its own information
suppott group—it may not he the same 1S department
that handles the general ledger. In telecommunications,
such as the European PTTs and the 1J.5. Beli Cperat-
g Companies, the I8 organizarion is considered a tra-
ditional IS organization in structure, but they are much
more heavily involved in operations. They deal with
backbone networks and switching equipment. Intel-
licorp’s customer would net be the advanced develop-
ment or research department; not the information cen-
ter or decision-support groups that have VM systems
installed and large numbers of PCs running Lotus; and
not end users except to the extent thar the end users are
also programmers or engineers.

HOTLINE: Much of your emphasis is on evolurion from
and integration with roday’s technology, but we still have
to achieve a shift of perspective to get from procedural
technologies to object-oriented. How do you atrack this?

BRANSCOMB: We're leaming as we go along, but what
we've seen in the accounts that have embraced CASE
is that it's often difficult to take a 20-year C or COBOL
vereran and ask them o turn their head inside out and
think about encapsulated objects, dynamic typing, and
message passing. Moving task focus to 2 higher level can
be tough, but usually when these folk have a chance ro
wotl with the tools they find themselves liberated from
the more grungy aspects of being a programmer. In any
organization, there are people who live and die for do-
ing very low-level memaory optimizations on their pro-
grams. Those people might be customers, but rthey'll like
PROKAPPA because they can get down and dirty in a
traditional way. They'll value the hybrid aspects. On
the cther end of the spectrum are the CASE users, sys-
temms analysts, and 4GL. users who are focused first an
the application requirements and business strategy. For
them programming is only a secondary concern, and
PROKAPPA represents a much more direct link ro the
business problem at hand. If these analysts have had ex-
perience with ER diagramming or information model-
ing, they'l} find the transition to objects and relations a
very natural one. Cur goal with PROKAPPA is to pro-
vide one tool that can embrace both audiences; there-
fore we provide both levels of inrerface: the down and
dirty C interpreter and tools, and the high-level praph-
ical modeling interface.

HOTLINE: ¥ 1 understand correctly, you're saying there
is still a need for close-to-the-machine programming on

somme applications, and that ohject-oriented doesn’t nec-
essarily mean abstraction without the ability to touch
the birs and bytes?

&6

Moving fask focus to a higher level can be
fough, but usually when these folks have a
chance to work with the tools they find
themselves liberated from the more grungy
aspects of being a programmer.

L

BRANSCOMDB: Yes, it's impartant ance your applica-
tion is funcrionally complere to be able to bring in the
programming wizard to optimize for the particular mem-
ory management, operating system, hardware, etc. The
trick is not to require the primary applications devel-
oper to deal with the lower-level aspects. Once the busi-
ness application has been fully developed by the busi-
ness application developers, it can be optimized where
and when required by someone who specialized in the
machine environment,

HOTLINE: How will the object techrology industry be
changed by the introduction of information engineering!?

BRANSCOMB: The introducrion of information en-
gineering is the healthiest thing thar could have hap-
pened to our indusery, because it will put our best minds
ro work on realistic, tough problems that represent the
greatest potential value of the technology. It's a power-
ful and very welcome dose of reality. There will be a lot
of leaming on both sides. The winning companies will
be those that learn along with their customers how to
put this technology to work.

HOTLINE: From our discussion, I gather that you see
ahject technology for the 1S user moving toward model-
driven development. This raises the issues of model man-
agement and repositories thar rthe data administration
and IE folks have been struggling with for several years.
How will you handle these issues!

BRANSCOMB: Like so many other revolutions in
the software industry, sometimes the dream is greater
than the reality. This has been true with CASE, but ir
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James Martin on CASE tool development, perhaps you
could elaborate on your vision for CASE, Where is the
technology going, and what do objects bring ro the party?

BRANSCCOMB: If we look back over the last 15 vears
of evolution in software development techniques, we've
done a good job of capturing the information model—
the structure of the business. We can access all of the
important measures of business productivity. We can lo-
cate all the boxes in the warehouse; locate and name all
the customers. We can store all the data and caprure the
structure of the company. What we have not done a
good job of—where software technolopy is still in the
stone age—is capturing the behavior and process of the
internai workings of the company. Historically, software

has not easily represented the goals, assertions, business
palicy, ard procedures of our organizations. We haven't
been able ta captures the behaviors in a way that easily
marries with the structure captured in the information
model. What you'll see in the nexr generation of CASE
is much more precise attention to ways of deseribing and
representing in software the strategy and policy of the
company’s managers. Ohject CASE will provide for cap-
turing business behavior that is itsell a very fluid thing.
The structure is fairly stable and repetitive over time.
Management, policies, and goals rend to be fluid over
time. Maodeling events, diagramming business policies
and rules, and incorporating thar into computer mod-
els of the business will probably be areas where vou'll
see the greatest innovation.

HOTLINE: How does this work for a company that has
delivered construction tols for the last ten years?

BRANSCOME: Intellicorp is primarily a design- and
construction-focused company bur, applying the theory
of garbage-in, garbage-out, it's very important that there
be pood graphic metaphors and modeling rools for cap-
turing the essence of a business straregy and it's refa-
tionship to information in the company. The upstream
modeis must be able to drive the downstream construe-
tion of the computer application.

HOTLINE: I've noticed a rendency in the O-O com-
munity to reject everything that smells of relational or
information modeling. There's a pronounced tendency
to say “that’s not really object oriented,” which sounds
to me like “that’s not what | invenred.” Is the O-O com-
nunity throwing out the baby with the bath water?

BRANSCOMB: Yes, and there’s no need to throw the
baby our! We've seen very powerful value accrued with
enzity-relationship diagramming and relational darabase
technology. The combination of ER diagramming and
tools for translating that into relational database im-

plementations is valuahle. It wauld be 2 mistake to throw
out what’s been good abour the rools people have in-
stalled for dara management and modeling. Information
modeling technigues are generally viewed as adequate.
The prablems with that technology result from how that
information model resolves irself with or is bridged to
the business logic and interface parts of the business ap-
plications. That’s where we've fallen down on the job.
That's where object methods and programming hold the
promise of extending what we've already invested in in-
formation models out to the interface and process logic.
[ don't think we have to move very far afield from ER
and RDBMS to incorporate the benefies of OOPS. The

real impact is seen is on the process logic side.

HOTLINE: You're advocating an extension to tech-
nology that [S already has and ksows how to use!?

BRANSCOMB: Yes. You get the structure with ER
modeling. To get the behavior and the strategy, vou
need something new. The data is whar the behavior
and the strategy operare against. It's on that side that
OOPS brings the most to the party. The pieces that
have not served us well are the data flow diagrams,
pseudocade, structure charts, etc. Where vou want to
stare policy is in conjunction wirh those pieces of the
business to which it relates. It seems natural o wanr a
close relarionship between the what and the how. To-
day we bifurcate those two things, and ask 18 to go
down two different paths to be able to express the goals
of the business. Many times the goals and straregy ger
lost or stripped out, and you end up with only the data,
Lost are the reasons why the daa’s important. If any-
thing, we have too much dara. Most companies are fac-
ing the problem of a surplus of data, and a deficit of
tools for extracting meaning from rhar data and purting
ir ro work.

HOTLINE: From the way some of these issues get pushed
aside by many of our colleagues in the abject rechnal-
ogy community, [ wonder if they have never faced these
probiems of business information management?

BRANSCOMB: I think that’s the case, Seme of my col-
leagues take kind of a purist view. They see a software
meraphor that might be valuable, but minimize what is
underneath. The software meraphor is just the tip of the
iceberg. Project management, dara integrity, resource
utilization, team programming, snd data management
are all part of the ancillary infrastructure that’s required
te make a large-scale IS project successful.

HOTLINE: You've spoken of {5 as your target customer,
but what about non-IS crganizations? Will they benefir
from object CASE?

Horime on Ceieer-Orienten TECHNOLOGY

Briﬁging object technology to MIS

Intellicorp purveys object-
oriented visual development
tools that build client-server

applications—in standard

ANSI C program code—that
can be integrated with existing
applications and are
connectable with standard
relational database
management systems.

After the vecent nonmerger with KnowledgeWare, Intellicorp’s
new CEQ K.C. Branscomb is focusing the fom on integra-
tion of objects with the standards, technology, and data-cen-
teved engineering methods of today's corpovate information
systems (IS) organizarions. Ms. Branscomb’s orisp under-
standing of cooperation, compatibility, standards, and build-
ing on existing information-sharing mechanisms represents a
fundementally different approach than has been taken so far
by ather vendors of CASE and methods for object tachnology
(OT). As Intellicorp breaks awwary from its past as a vendor
of Al wols, Ms. Branscomb is betting the company on meld-
ing objects and information engineering as the delivery vehicle
for driving objects into mainstream 18 culture, As Branscomb
observes, this 1s no mean trick!

~Editor's note

HOTLINE: What is the focus of Intellicorp’s strategy,
and what brings you to the object-oriented technology
marketplace!

K.C. Branscomb interviewed by Robert Shelton

BRANSCOME: Intellicorp is putting object technol-
ogy to work for corporate information systeras organi-
zations in a meaningful and pragmaric way by support-
ing object-oriented design and construcrion of
client-server applications and CASE integration.

HOTLINE: Why do you see object technology as a key-
stone for 157

BRANSCOME: Object technology can play an tmpor-
rant role in streamlining existing CASE. There are al-
ready well over one billion dollars in investment in cap-
turing business requirements in informarion models at
major corporations. Object technology can help deliver
an the promise of CASE by enhancing the existing tools
with better downstream construction technigues and de-
livery architecrures. The resulting improvements in pro-
ductivity can pay back the investment. IDC did a study
that indicated a 14:1 productivity advantage. We are more
commonly seeing between 5:1 and 10:1, sometimes more.

HOTE_IN_E: From the viewpoint of the IS community,
what does Intellicorp bring to OT?

BRANSCOMB: The particular perspecrive that we bring
is that we have significant practical field experience us-
ing O-O rools, applying chem to complex, knowledge-
oriented applications. We've been doing this since 1983
when we implemented KEE, the knowledge engineering
environment. We can see the opportunity represented
by object technology, but a lot of work is needed 1o make
itreal. From our experience we have leamned what's pood
and powerful in OT. We've also learned that, o be ac-
cepted, OT needs to be packaged in a way that repre-
sents an evolutionary {not revolutionary) approach.

HOTLINE: Thar sounds like hard-won experience from
the Al revolurion.

BRANSCOME: Yes. Compare the history of relational
technology to that of Al and rule-based technology. One

Rokert Shelton is Editor of this

newsletter,
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resulred in a huge industry; the other did not. Providers
of refational preducts worked hard to bring relational to
the customer, completely impeeded in and as an inte-
grated step in what they already knew. Customers were
1ot asked to throw away their existing technology. Peo-
ple need to see the technology revolurion as something
approachable. [n general, Al did not succeed ar chis, For
object technology to succeed, we must deliver true ob-
ject technology products, but put the technology to use
in a way that firs with the CASE platform strategy, peo-
ple, and practices that mainstream 1S is already accus-
tomed to. This is ne mean trick. We arc asking 1S peo-
ple to embrace a better way to build software, but in the
context of their existing infrastrucrure.

66

It takes a very sophisticated hybrid architecture
to take advantage of and enhance the legacy of
existing application code.

89

HOTLINE: This seems equally achievable with a pure
object-oriented developmenr environment capable of
client-server intepration with existing relational database
management systems. What's new?

BRANSCOMB: Anvone can generate SOL and ger ae
the dara—rthat’s not the point. it takes a very sophisti-
cated hybrid architecture to rake advantage of and en-
hance the legacy of existing application code, Pure oh-
ject environments like Smallealk can’s do that. We have
to extetwd and streamline the CASE process, and make
mare effective the process of embracing new platform
cconomics. Object technology must support moving
from a mainframe-centric view to a client-server or work-
station LAN-based architecrure. This implies a lot of
things. Can the rools integrate with the transaction pro-
cessing environments like IBM’s CICS or AT&T's
Tuxedo? Such capabilities hald grear promise for im-
proving return on investment on applications. How ef-
fectively can they take advantage of the economics of
client-server architecture? Just being able to connect 1o

an RDBMS is not the whaole answer.

HOTLINE: Does the existing infrastructure into which
you're integrating really work?

BRAMNSCOMB: No. The key is improving on what does

work. A lot of companies can package object technaol-
ogy for software development, but few can deliver it as
an improvement o the existing mfrastructure. The prob-
lems of software development for individuals or small
groups ate not as severe as the problems at the corpo-
rate level. At the corporate level the problems are so se-
vere they threaten the competitiveness of the company
and the country. Object rechnalogy wiil have more im-
pact at the corporate level.

HOTLINE: S0 you see 1S as strugpling to change and
fix this corporare-level crisis!

BRANSCOMB: IS has been motivated to do this for
many years. Many peeple have knocked 1S because they
were slow to adopt PCs. This is not & true perception,
They were not against technelogy change. IS was con-
cerned abour security and sharing of dara. This is the cor-
porate crisis, and it’s been seen as the rraditional re-
sponsibilivy of [5. Like so many new technologies, the
first commercial efforts in O-O come directly from the
research fab. Many of the Smalltalk-based efforts are well
intentioned, but they may be bringing too much of are-
search orientation to a marketplace that demands con-
sistency, integration, imbedibility, and appreachability.

HOTLINE: Intellicorp is taking what I would consider
to be an uncommon approach for an object develop-
ment tool vendor—providing a visual object front end
arwl delivering programs in 2 standard, non-cbject lan-
guage, You are evidently emphasizing object-oriented
¢hinking insread of new languages with object-oriented
syntax. Is there a message here!

BRANSCOMB: It's possible ro give people the best of
both worlds. We have tried 1o do this wich PROKAFPA
by generating ANSI C. If the object concepts are not
working for a particular customer, the 1S user can drop
back o their old way of doing business—they can work
in (2. Smatltalk is autistic—it knows all about frself and
anly ahout irself. The corporate market generally is not
interested in autistic tools, To get object technology
inro 18, we must provide something that even the most
conservative or insecure I3 person can feel comfortable
using—taking a step forward to embrace the new way
of doing business

HOTLINE: What is needed to make chject technology
a mainstream concept that wins IS acceptance!

BRANSCOMBE: We see three things as critical in terms
of making the object technology community into an in-
dustry. First, delivering a set of tools targeted toward get-
ting the best out of the existing platforms. This means
they need to be embedded into the existing database

Horume on OpecT-ORIENTED TECHNOLOGY

management systems, placforms, graphical user interface
rechnology, and product sets. We have to allow people
to use those parts of the old 3GL methods thut are at-
tractive, but eliminate the drudgery. Second, we have
to deliver 2 methodology that is designed to be a seam-
less rransition or approachable step from their existing
information engineering methods. James Martin does
have the confidence and commirment of the IS estab-
lishaent. His crirics may not feel that his methodolo-
gles are as elegant or innovative as some of the newer,
more radical object-based approaches, but as he em-
braces OT, we have confidence he will do it in a way
that IS wiil trust and accept.

HOTLINE: In other words, you can talk abour the right
way, but if people don’r use it, it’s worthless!

BRANSCOMB: Right, you must take them smoothly to
the new way of doing business from where they are to-
day. That's second. Now, the third factor is the devel-
apment of a true industry coremunity. That's where OMG
plays an important role. IBM played that role for the
RIDBMS community by bringing together the right play-
ers around the SQL standard and relatienal rechnology.
The OMG has made the right firse step with the object
request broker [Ed: ORB]. Now it is extremely important
char the participants work together to achieve interap-
erability, a consistent and approachable methodology,
and a set of marketing practices that encourage techni-
¢cal cooperation and technology sharing. OMG may be
an appropriate industry forum for this cooperation. We
need to ensure intense competition and concurrent in-
tense cooperation. As an. industry, we must share what
we learn so that we push the field forward, but the cus-
tomers need (o get the benefits of comperition.

HOTLINE: You see the OMG as a vital part of the fu-

tuzre success of commercial object orientation!

BRANSCOME: The OMG is an important arganiza-
tion. It is a forum for rechinical cooperation, encourag-
ing interoperability, and allowing for more open com-
petition in & way that serves the customers' interests
because the products are interchangeable around the
same APls. The OMG s a forum for combining mar-
keting rmuscle to make the whole pie bigger, and for shar-
ing the benefits of the technology with the customer
base at large. There's also a certain degree of the peer
graup keeping each other honest about what we're re-
ally bringing to the market,

HOTLINE: Intellicorp is reaming up with James Martin
in its drive to win the IS community. Theugh his infor-
marion engineering is well established in many of the
more advanced [S shops, he’s about the last person

would associare with obiect technology. Sounds like Ed
Yourdon going object all over again, Why the eaming!

BRANSCCOMEB: James Martin has given credibility to
IE concepts, and can do the same for OT from the IS
petspective. The fact thar he has reached out and taken
an interest in a company that has always been consid-
ered technology rich may indicate that he sees the ad-
vantage of bringing radical technology into the IS world.
Cur experience bringing rhis technology to work is one
of the things he is looking ro benefit from by becoming
a shareholder. [Ed note: Martin's open market purchase
was 5.4% of Intellicorp common shares according 1o his
SEC filing, with & maximum of 109%.] | think that the
fact that someone as closely associated with the most
conservative and rraditional IS technoelegy is embrac-
ing OT is an indication of the potential importance of
the technology to IS, and the seriousness of the prob-
lems that this technology can address.

&6

Historically, software has not easily represented
the goals, assertions, business policy, and
procedures of our organizations.

%9

HCOTLINE: So the underlying strategy is adherence 1o
standards—existing platforms, environments, technol-
ogy—while introducing change!?

BRANSCOMB: [ call it environment-centric architec-
ture: Fitting inte the existing systems and applications
is as importanr as the purity and robustness of the tech-
nology implementation itself. Other vendors ask the 1S
C+ or Smallealk.
That approach introduces a huge number of portability,
complexity, and maintenance issues. We chose to take

customer to buy a new compiler

the extra effort to ensure thar ebject technology-based
applications could be implemented in a standard, SAA
language, ANSIC. It’s more likely thar the existing pro-
grammer staff, tools, and applications in any given cor-
porate 1S shop will be in a standard language than a new
one. What PROKAPPA delivers is the ability to use the
staff, tools, and applications components while raking
advantage of object otientation, We want to give 1S a
diamond in the setting of their choice.

HOTLINE: Because Intellicorp will be working with
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Thinking the unthinkable: reducing the
risk of failure

To put it bluntly, using object-oriented
technology (OOT) on a project
can increase the probability that the

1

Burton Leathers

project will fail.

Adoption of any innovative or unfamiliar rechnology en-
tails an increased risk relative to the use of established,
well-understood technologies. Even within the short his-
tory of computing, OOT must be considered an innova-
tion, even a revolutionary innovation. Hence the adop-
tion of OOT on a project increases the probability of failure.

Failure is not a word normally used in polite discus-
sions of a technology about which most readers of this
newsletter have positive, if not enthusiastic, feelings.
Nonetheless, it is a critical consideration for anyone who
wishes to try OOT. It is not a possibility that can sim-
ply be wished away. The possibility of failure in an OOT-
based project is an issue thatr must be faced squarely. By
thinking about failure, it is possible to reduce the prob-
ability that failure will occur and the costs incurred if it
does oceur.

SOME SIMPLE ACCOUNTING
In the commercial world, most software projects are un-
dertaken because they are expected to yield a tangible
economic benefit. The resulting software may be sold or
rented, or it may be used to reduce costs in an existing
operation. Whatever the mode in which the economic
benefit is to be realized, there is a quantifiable benefie,
which we may rerm the payback.

Against the payback must be set the cost of producing
the software: the expenses for the project. The expenses
serve to reduce the payback so that we may define:

Net economic benefit = Payback — Expenses

So far, so good, but the picture is not yet complete.
In any project, there is always a risk of failure so it is nec-
essary to discount the payback statistically in terms of
the probability of success. The praject benefit is then re-
stated as:

Expected net economic benefit =
Pr(Success) x Payback — Expenses

Expressing the probability of success in terms of the
probability of failure and rearranging terms yields the in-

teresting expression:
comtinued on page 4 ...

of failure

Burton Leathers
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We spoke last month of 1991 as the epening act in the commercialization
of abjeci technalogy. Moving object technclogy fram moedest projects and re-
search efforts to emterprise-sized systems and turnkey consurner producis,

though, is a challenge that places responsibilities on this fledgling industry that
rany technology | J'owdvls are ill equipped to handle. Unfortunately, com-
mercial software vendors and information technologists can take litde com-
fort from the performance of most of their predecessars. With each new wave
of “inkerently superior paradigm,” vendors, technelogy users, and end-prod-
uet users have straggled with basic issues that sl beg for solutions: How do
§ successfully introduce this new technology into my organization? How can
we reduce guality deviation and achieve real reuse of tested, proven software
components? What should we deliver 1o our user-customers in the way of doc-
umenation? And, by the way, what opportunities and risks does this new tech-
nology hold in store for my own personal development? These are the issues
that this month’'s Horune authors address.

From the viewpoints of our colurmnists, one can also find direction for begin-
ning to address some of the demands that l)usiness managers will place on the
Uhject sechnology marketplace over the next yea

e quantify and document the reuse available with olijects and show me anab-
yeig and design methods that will help our shop achieve those results

s clernonsirate the real relurn on my invesbment in information technology and
quantify the cost reduction that can be achieved using object technology

= show me solutions for sharing business imformation among hundreds or
thousands of concurrent users that will help e develop applications for
our markeling, product developraent, manufacturing, and customer-ser-
fice users—before they miss the market window

e give me a tool set that will get our software to market within our business

time constraints that also addresses the configuration management jssues
of large-scale deployment and sofltware maintenance

» prove that interoperability is cost-effective, and show me how to achieve
it with the mix of technology we have already purchased.

These, 1 think, are real and pressing demands that vendaors and technologists
staking their claim with object technology cannot afford not to answer. Today,
cur answers are generalizations and vague representations—not hard facts.
These answers will not appear of themselves. What we can show for this tech-
nology is a funciion of how we approach it and how effectively we apply it

I this month's feature, Br. Burlon Leathers of COONOS addresses an issue
fundamental to change, growth, and new technology: failure. | posit that learn-
ing and prowth arise primarily from faiture, and jess so from success, because
we as humans are more imitative and less introspective about our successes.
Most of us try to improve on our failures——provided that we have not been
conditioned to run from them in denial. Consider, in contrast, that kaisen, a
fapanese business term for comtinuous process improvement, invelves sys-
tematically learning from success as well as (ailure-—a competitive advantage
that more than doubles the availability of learning opportumities in any orga-
nization that succeeds more ofters than i1 fails.

vet, Dr. Leathers observes that the cost of fatture tends to be disproportionate
1o the cost of success, a phenomenon largely caused by panic and denial be-
haviars thal inhibit constructive leaming, rational decision making, and clear
perception of the facts of one’s circumstances.

His postulate rings true with my own experience. The largest software project
failure I've been party o was, ironically, one of the {irst large projects of my
career, My employer sunk over $20 million (US) into the effort over two years,
with zero retura on the investment. Originally, that project had been budgeted
at a few million doliars. The frustration and disappointment left most of the
project tean members depressed and underproductive for months afterward.
I the user community, the consequent mistrust of the company’s information
technology staff plagued the organization for years and is still evident today.
In the project autopsy, a deliar value was never assessed on these hidden bu-
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New Partnerings &
Aquisitions,
April 1992

Servio announced that Lacy Edwards, former president and CEO of XA Systems, has been appointed to the position of President
and CEO. Edwards replaces Donal ¥ Shea, who has left the company o pursue other interests,

Digitalk, Inc. announced the acauisition of Instantiations, Inc. Instantiations, a Smalltalk training, consulting, and product de-
velopment company, provides a wide range of services to Forlune 500 companics Lhat are developing applications ulifizing
Smalltalk object-oriented rechnology.

ONTOS established several new safes offices and hired new sales and marketing directors. ONTOS has hired Aileen Black, for
merly the national direclor of federal accounts for Oracle Corp., as director of ONTOS Federal Group and Southeast region,
based in Vienna, VA. Lynn Currier, most recently with Bachman [niormation Systems as Mortheast regional sales manager, is re-
sponsible for the Northeastern region and Castern Canada aut of ONTOS headquarters in Burlington, MA. Steve Tonissen, for-
merly with Pansophic Systems as director of CASE, has set up ONTQS Midwest office lacated in Chicago. Deborab Kelier, for-
merly manager of worldwide marketing at Xerax Corp., now heads ONTOS Westorn region office based in Los Angeles. Sherry
Collins joins ONTOS as marketing director, responsible for strategic marketing, product posiioning, marketing communications,
and market rescarch. Sherry was most recently president of Clarity Associates, where she guided Bachman Information Systems’
rnarketing efforts in preparation far its initial public offering.

Objectivity Inc, announced that it has reorganized its senior management team and support organizations. Atam Lalchandani
was promoted to President and Chief Executive Officer, effective immediately. Lalchandani was previously Vice President of In-
ternational Operations and Chief Financial Officer. The action will reorganize Objectivity into four separate groups: product op-
erations, Morth American sales and marketing, international sales and marketing, and finance and administration. The former
technical services and engineering groups were merged to form a single organization responsible for enginee ing, customer sup-
port, and product management. Ed Thompson's new responsibility will be 1o head the new praduct operations group as Execu-
tive Vice Prasident. Prios Lo joining Objectivity, Thorapson was General Manager of the advanced products division at Mentor
Craphics. Jerry Deems was promoted to Vice Presiders, sales and marketing, North America, Deems was previously Director of
Sales, North America. Drew Wade, Vice President, will continue to represent Objectivity within industey standards orpaniza
tions and will assume responsibilities for product managenient. Bob Field, former CEOQ of Objectivily, will continue to serve an
the board of directors and assist the company as a consultant.

The French Geographical Survey (RRGM) and Societe des Outils du Logiciel (50U, one of the leading European developers of
the object-oriented language Eiffel, signed a fong-term joint technology contract for ohjeci-orientad graphical applications, CASE
tool development, and training and consulting. BROM, he Bureau de Recherches Geologiques et Minteres, intends to switch
to Liffel as the development platiorm for new large-scale projects, in particular in the area of Geographical Information Systemns
{GIS)h BROM s an internationally recognized federal French agency. It conducis research on petroleurn and water reserves as
well as on environmenital pollution for both public and private customers, many of them oil companies.

Ohbject Design announced a lcensing agreement under which 1BM Corporation’s Techrology Products group will use Object
Design’s OhjectStore object-orientad database management system in its electronic design automation (EDA) systems. [BM's
Techrofogy Products group will employ ObjectSiore (o build RISC System/6000-based elecironic design framewark applica-
tions, as well as a sulte of integrated applications for use by 1BM’s designers The Technology Products group will use Objeck
Store to develop EDA software applications to be used for storing and managing its design data for FDA. As part of the agree-
ment, ObjectDesign also will provide the group with onsite technical support.

NCR Corporation ard Lucid, Inc. announced joint development to advance rechnology for future software agplication devel-
opment environment products for the NCR System 3000 family of Intel-based general-purpose computers. The Lucid technol-
ogy is based on a clientserver architecture and provides an integrated environment for developing and understanding C and
Cort programs.

Object Technology International, Inc. announced a new development agrecment with IBM, Inc. The new agreernent with IBM’s
Applications Business Systermns (ABS) will enhance the use of graphical user interfaces and objects in application development,
ABS will work with Ottawa-based O w0 create an object-oriented environment for developing cooperative applicalions. G
witl combine the object-oriented ENVY/Developer technology with AS/400 cooperative processing supporst to pravide a client-
server application development environment for Smalltalk/V programmers.

Liant Software Corporation acquired C++/Views, a C++ class fibrary and source cade browser, from CNS, Inc. Financial terms
of the acquisition were not disclosed.

Horume on Opect-ORIENTED TECHNOLOGY

man costs. Conversely, the largest financizl success from a
software project I've worked on mitigated a 3650 million en-
vironmental Hahility at a cost (o the same employer) of about
$5 million. As is often the case among us humans, though this
success has not been forgolten—aespecially at the executive
level—far fewer people know the “numbers” an this project
than bitterly recall the exact dimensions of the earlier failure,
As Dr. Leathers points out, managing the cost of failure can
prevent an unsuccessful project from becoming a disaster.

The ability of players in an organization & manage the risk
and consequences of fzilure [s a funclion of the organization’s
culture and husiness management processes that this culture
reinforees. Dr. Leathers offers hard-waon insights into processes
for introducing technology change thal permit management
of failure’s cost while maximizing the learning value of cither
sucress or fallure, Those of us who use object technology to-
day have an opportunity 1o apply these insights from the start.
For same of us, unfortunately, the impetus o change our ap-
proach to technology and project management will not corne
untit the pain of failure is overwhelming. Facing such failure
as a defender of wchnology radically different from today's
mainstream temipls a backlash—aoutright rejection of this and
other new computing technology—and a resulting long-lerm
foss of opportunity. Therain lies another substantial hidden
cost to uncontrolled failure that should give us early imple-
mentars food for thought and a reason to take Dr. Leathers’
advice to heart.

Fundamental to successful product delivery—and atso an ef-
fective failure avoidance strategy—is the concepl of kaisen: the
continuous improvement of process, Understand the causes of
fathure and success; repair and improve the process that cre-
ates the result. Histarically, attempts to fortify the software de-
velopment process have met imited success. Those who have
observed the implementation of engineering disciplines in mul-
tiple organizations see a pattern: bekhief in the superficial tech-
nolegy fix in lieu of real change to the underlving development
processes, This superficial focus masks an underbving lack of
shared values, and the lack of shared values leads to failure.

In our last issue, Mr. Michael Feller reviewed \he first of fwo
books by Sally Schlaer and Stephen Mellor on their proposed
method for object-orented software development. He joins us
in this issue, taking a back-to-basics approach to software en-
gineering methods and discussing his thoughts on finding a
workable method, Without first addressing what we value, Mr.
Fulfer observes, we cannot agree on a suitable process for
achieving a commeon, desired result,

Mr, Fuller’s article could not he more timely, as the issue of
engineering methaods for ohject development is becoming un-
avoidable. We're using object technology on real projects now.
Real projects involve real money, real gains, and real loss. Al
readly, this industry has seen several bet-the-company projects.
Some, such as Mentor Graphics, have lost the bef and survived
to try again; Others, like Momenta, succeeded the first time,
arid now must prove the durability of thefr process through the
product lifecycle. Even in the absence of well-defined engi-
neering disciplines for object development, shared values—
especially a very clear understanding of exactly what the pro-
fect must offer the business to make a profit and deliver a
desirable product-—are a major determinant of outcome, Not
surprisingly, shared values are as oritical to the selection of de-
velopment methods as 1o strengthening our business’s non-
software product delivery processes. Are we secing, perhaps,
the first influx of nuts-and-bolts business reality into software
developmeni? | hope so!

Busingss evaluates technology in terms of return on investrnent
and opportunity cost—what did we get for the money, and what
could we have had if we had spent the same money elsewhere
or not at ali? Opportunity cost is not only financial. Missing a
market window or being inadeguately competitive has a cost
that can be estimated, bul not measured in absolute dollars.
The cost of being second is the harsh reality of having your
praduct defined by the competition instead of being the mar-

ket-defining product, the cost of having fo convince your prospec-
tive customers that your product is something more than a “me
to0.” The cost of being second can be the greater portion of a
marketing and sales budget that produces weak margins,

Mr. Tony Durham, our European Correspondent, looks at one
way successful competitors will differentiate themselves and
their software products in the future: product decurmentation.
Sure, documentation is obligatory today, but how often is it
more useful than frustrating? How much are we missing from
today’s soitware products because we don't know what's there?
As software products increasingly involve the user directly with
software objects, a different perspective is made available.
Documeamation can focus on the capabilities and characier-
istics of the objects themselves instead of centering on fixed
work tasks,

Mr. Durhany's cencept of software products as tool kifs instead
of menolithic, narrow-purpase solutions suggests one of the
great patential gains from the interoperability standards heing
developed by the Object Management Group (OMO): endl-
users could eventually plug-and-play tools from different prod-
ucts. Standards are an enabling factor. Mr. Durhar’s proposal
for abject-oriented documentation is clearly an enabler for the
user. End-users cannot learn and effectively use tools that are
documented with the expectation that everyone will use the
software in the same, program-oriented way. Turning over con-
trol of the components to the user may significantly change
the way we regard and use software,

Finally, Mr. Kent Straat of (bject Resources Intermaticnal
brings us a perspective on managing personal success through
the tumull and uncertainty that many organizations are expe-
riencing loday. Many of the themes that recur as fundarmental
lo a succassiul implementation of object technology and faif-
ure risk rainimization are equally relevant to a successiul ca-
reer. Mr. Straat, as a professional career coach and recruiter,
suggests how these may be used 1o advantage—how to ride
out some of the uncertainty that is an unavoidable (and | think
potently valuable) aspect of technology-driven change.

As the expression goes, this is no longer sandlot touch oo
balll With the beginning of serious commercialization, ol
ject technology and the companies that provide it are having
to face business to win business. [F's our oppartupity to prove
our value.

[Editor’s note: | would like o acknowledge the work of |M, |
Echwards, who coauthored the Objects Down Under cofumn 1

i with 8. Henderson-Seflers in the Janvary issue of Home
| His pame did rot appear in the byline for that column and
¢ apologies are extended o him for the oversight )
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== THINKING THE GNTHINKABLE

_continued from page 1
Expected net economic benehit =
Payback =~ Expenses - Pr{Failure) x Payback

Tt is rrue that a given project succeeds or fails and so
it either realizes the entire net cconomic benefit ot is
out the amount of the expenses. The point is a set of
projects will, on average, yield the sum of the expected
net econataic benefits.

Unpdorrunately, this is as yet not quite the full picture,
In far too many instances, fadlure s nota very clean pro-
cess. It is often the case thar when a project does fail, the
expenses tend ro exceed those that would have occurred
had the project succeeded. Because very few organiza-
tions plan with the possibility of fatlure in mind, failores

tend to be unduly messy and correspondingly costly.

To complete the simple accounting picture ivis also
necessary 10 udd the effect of the cosr of failure, The full

picrure then becomes:

Expected net economic benefir = Payback —
Expenses — Pr(Failure) x [Payhack + Cost of
Failure]

1t can easily be scen that for a project with fxced pay-
ack and expenses, the key to maximizing the expected
net economic benefit s to minimize borh the probabil-
iry of failure and the cost of failure.

THE NATURE OF FAILURE COST

Oine reasom the costs of failure as opposed to project ex-
penditures receive little artention is because they rarely
appear in direct association with the failing project. They
generally have three distinguishing characteristics: They
are mdirect costs, frequently nonmoncetary, and gener-
ally result from failures of organization of the project
rather than from a failure of the technology itself.

Ome of the most curious costs of failure—ithe de-
valuation of existing rechnology and work on existing
products—is 2 cost often associated with successful pro-
jecrs s wetl, where it is masked by the success of the
project. One of the straregies for adopting a new tech-
nology is to denigrate existing technology and the work
on products based on it If the new technology is suc-
cessful, the devaluation of the existing technoelogy and
products is & marginal problem as they are soon ohso-
lete. However, if the new technology fails to supplant
the old, all that is left is 2 failed rechnology and poorly
supported products based on a devalued technology.

Related o this is the natural rendency to presell
the new technology to the existing customer base,
especially to an internal customer base. When the new
technology fails, the customer base is left confused and
SUSpicious.

Because the project that fails is generaring some sort

of product, the failure means that the market window
is missed and revenue {savings) is deferred or lost.

Project failure also has strong negative impacts within
the development organization. The simple fact of fail-
ure means 2 drop in morale and—in the limiting case-~
a loss of personnet for whom the new rechnology is or
has become critical.

Finally, if the management of the farlure has been
weak, it is highly likely thar 2 panic response has set in
as last valiant attempes are made to salvage the project.
Panic responses almost invariably result in expenses be-
vond those originally planned.

It may be seen that many of the failure costs cited
above are not the sort that get atrached o project bud-
gers. These real costs of failure include reduced support
and delayed development for existing revenue-producing
producs, deferred or lost revenue, increased recruiting
and training costs, and lowered morale and productivicy.

BASIS FOR FAILURE

There are many different ways in which a technology
adoption project can fail. It is critical o the effective
management of potential failure to understand the main
sowrces of protect Tailure involving new techmology adop-
tion. The various specific failures can be grouped into
four general types: rechnelogy deficiencies, technology-
problem mismatch, technelogy-organization mesmazch,
and organizarional deficiencies.

Technology deficiencies

The first suspicion about the failure of QOT adoption
projeces is that the primary cause of failure is the tech-
nodegy itsell. In some instances this is true. A further
suspicion is that the rechnology failures are due to the
languages because, after all, O-O Tanguages are novel.
Sometimes this, too, is rrue. Bur blaming the technol-
oy is simply 2 matcer of finding the easiest scapegoat—
one that cannol argue back, Besides, if it is not the tech-
nology that is ar fault, it is probably curselves who
are—and admitting our own faults is always much harder
than blaming an external, inanimarte object.

Seill, it must be acknowledged thar OOT suffers in
some degree from uneven maturity. The deficiencies usu-
ally mentioned pertain to the languages themselves, but
this simply indicates a focus on programming rather than
process. Even with the most perfect of languages, a pro-
ject can fail due to lack of good analysis and design or
source and configurarion-management tools.

In evalusating the specific technology to be emploved,
it is important to be sensitive to the relative strengehs
and wesknesses of available OOT. Even so, the best a
priori evaluation can fail to identify a potential rrouble
spot simply because it is often difficudt to know in ad-
vance to what characreristics of a techniology a problem
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The Whitewaler

Group

1800 Ridge Ave.
Fvanston, (L 60201
F08.328.3800

Whilewater introduced ObjectGraphics for Cr+, a high-level, object-oriented graphics library that extends the power of Bor-
fand C+ with application frameworks and Turbo Ce+ for Windows (0 create comprehensive, platforme-independent support
for graphics, including diverse shapes, bitmaps, icons, and multiple fonts and text styles in a Microsoft Windows application.
ObjeciGraphics for C++ completely masks the graphics engine in Windows and allows users to develop graphical applications
using a simple set of graphic objects rather than function calls. '

Expersoft

6620 Mesa Ridge R,
Ske, TO0

San [iego, CA 92121
(18, 5464100

Expersoft’s primary praduct line is XShell, an application framework that performs two basic functions. It pravides object-on-
enled Intetface services that seamlessly and lransparently connect multiple users with applications, databases, data input de-
vices, and storage devices. l also performs difficult systern functions through its intersection at the operating-system level to con-
trol execution across distribuled sequential and parallel-processing platiorms, XShell 2.0 is customized for sollware development
of obiect-oriented sollware systems in distributed processing environments. XShell is a set of compilers, drivers, and software
tools that supperts and in some cases autemates, i.e., generates the code for, building object-ariented software systems. XShell
toolkits are also offered as separate products. The product line includes toalkis for building systems using rule-based inferenc-
ing (XRuley, furzy associative memory (XFuzzyl, genelic-oplimization algorithm (XGenatic), newural netwarks (XNet), carto-
graphic reasoning (XTerray, and hypermedia (XMedial.

Glockenspiel
Limited

39 Lower Dominick St
Dwablin 1, ireland

Glockenspial is publishing their fisst open C44 toolset for the new 1BM ALX Software Development Environment (SDE) Worle
Bench/hH000. Glockenspiel C++ 3.0 comprises an ANSl-conformant C++ compiler based on AT&T/USE C++ 3.0, a portable,
ANSheonformant preprocessor, and an open, user-extensible, lable-driven driver program. These and other toals inthe set(con-
structor linker, debug/browse support, and parameterized types reposilory manager} will cooperate wilh each other and non-
Glockenspiel tools ke C compilers, linkers, and editors via the IBM AKX SDE WorkBench/6000.

GUI Computer Inc.
PO Box 795908

Daitas, TX 75379
214.250.3472

G Computer infreduced ObjectTable C++, a Windows-oriented library that implements a programmable, muliicolumn tabie
object. The table supports aute data validation for date, time, currency, and scientific notation data forrnaty/ cut and paste to the
Windows clipboard: capacity greater than 32K; and both horizontal and vertical scrolling. Incorporating & table object into an
application is strafghtforward: the programmer defines table attributes (size, number, and widths of columns; colamn titles; val-
idations, etc.) and then provides code (o load data imo the table or save it out as needed. ObjectTable Chr does ail its own
memory and event management internaliy.

TurboPower Software
PO Box 48009

Colorado Springs, €0
80949-9009

F18.260.6647

TurhoPower Software announced Gbject Professional for C++, 2 bbrary of lest-made user interface objects. Object Frofessional
for Ca+ (QPCY is a straight port of the user interface objects from Ohieat Professional for Turbo Pascal. OPC includes high-level
objects such as wext editors, dialog boxes, scrolling data entry screens, help systems, and more. The user interfaces are ready-
to-use and built-in calls allow programmens to customize the behavior, OPC does not use event-driven programming. Apptica
tions built using OPC wilt run nicely In 640K 8088-based PCs.

ParcPlace Systems
1550 Plymouth 5t
Mountain View, CA 64043
415.691.6700

ParcPlace Systems, Inc. announced Objectworks/C++ Release 3, 2 new release of ils integrated C+ UNIX programming envi-
ronment which will also be available for IBMs RISC Systery6000 product line. Previously, Objectworks/Ca+ was available for
the Sun-3 and SPARCstation. The product now supports the standard Molif user interface, giving it an entirely new look and feel
and replacing a proprietary inlerface. The Motif window manager now controls all Objectworks’ windows, enabling program-
mers to work with all Motif productivity tools in a familiar way. Objectworks/C++ is now easier to use for programmers alreardy
farmiliar with the Motif interface, and witl aise provide extensive drag and drop facilities for choosing how to view program in-
formation, making the product mare intuitive to learn and use. New features include an architecture to support AT&T's Lan-
guage System Release 3.0 and performance advancements to support large system development. The programming environ-
ment now offers faster import and tum-around limes compared to the eartier version.

Otter Research Ltd.
PCY Box 265 Station A
MNanaimo, BC V4R 5K9
Canada

604.756.0956

Citter Research, Licl, is shipping AUTODIF, a Co+ class library combining array language extensions with the reverse maode of
automalic differentiation for use in nonlinear modeling and statistics. Derivatives are calculated with the same accuracy achieved
by analylical furmulas and with minimal computational overhead. Exisling C language compuier code can be used with few
changes. Extensive array manipulation features make it possible 1o casily and rapidly develop new applications. The-125 page
user’s maniual includes sample applications in nonlinear parameter estimation, reot finding, and neural networks,
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Product Announcements

Prodhict Announcements is a service to the road-
ers of the Horuwe on Osjror-Oraseeren Tecr-
wowooy; IEis neither a recommendation nor an
endorsement of any product discussed,

Microsoft
Corporation

One Microsoft Way
Redmond, WA 98052-5399
206 882 80803

Microsoft Corporation introduced Microsoft C/C++ Version 7.0 Development System for Windows, incorporating High-per-
formance Object Technology (HOT) for the development of small, fast, Windows-based apnlications. The product contains a
comprehensive set of professional taols for Microsft Windows 3.1 so developers can immediately begin building applications
for Windows 3.1 when it begins shipping, as well as for Windews 3.0 including the Windows debiug kernel and set-up toolkit,
plus a new version of CodeView far C++ debugging, a much faster Programmer’s Waorkbench, and the Qualitas 386MAX mem-
Ory manager 10 ease memory constraints during development. Microsoft IHOT is a set of integrated technologies providing ad-
vanced C++ design, new compiler optimizations, and a Windows-based applications framework to maximize the performance
of objects under Windows. Microsoft Foundation Classes provide objects for Windows with more than 60 Ce+ classes that ab-
stract the functionallty of the Windows application programming interface.

AlCorp, Inc.

138 Technology D,
Waltham, MA 02254-9748
HI7. 8916500

AlCorp, Inc. announced INTELLECT/PC with Cooperative Processing, 2 new version of #ts natural language information system
thal gives users conversational Fnglish access to complex dalabases, eliminating the need for users to learn command languages,
syntax, or database structure. Primary applications include human resources and marketing, applications that are typically in-
formation imtensive and difficult 1o acoess. The product adds three key features: a graphical user front end, interfaces 1o databases
on the PC, and the conneclivity option (o automatically query information from either the PC, mainframe, or both, AlCor's Co-
operative Processing facilily provides the communication link between INTELLECT/PC and INTELLECT/mainframe, allowing IN-
TELLECT to answer questions that require data stored on the mainframe or local PC or both. it also enables INTELLECT appli-
cations to be efficiently distributed over multiple platforms. INTELLECT/PC runs on both the (05/2 and DOS platforms. Inclided
with the product are automatic database interfaces o 0%/2 Database Manager, sequential files, and KOB (AlCorp’s knowledge
databasel.

Code Farms Inc,
Richmond, Ontario
Canarla
613.838.4829

Cade Farms Inc. announced a new disk-saving wility program for their C and C++ data structure libraries. The algarithn, 20X
faster than current ttilities, was developed jointly by Code Farms and Zyecad Corparation of Menlo Park, CA. The new software
utility program atlocates new objects from a set of memary pages that keeps a record of where all pointers are located, with an
overhead of only 3.2%. The pages of memory, typically TMB in size, are written to disk as hinary blocks. When restoring the
data to disk, only one index operation and one offset are neaded to restore the pointers.

Hewlett-Packard
3404 Fast Harmony Rd.
Fort Collins, CO
80525-9599
303.229.4427

Hewlet-Packard introduced HP InterViews Plus software, a library of reusable components for accelerating the developrment
of OSF/Motif phgraphical user interfaces. The object-oriented class lihrary consists of almost 150 pretested classes of interactive
ohject such as push buttans, dialog boxes and scroll bars, Developers can use these objocts to construct cusiom user interfaces
murch faster than by using just the OSF/MMatf tool kit HP InterViews Flus is the first class library from HP for developing QOSF/Mo-
til applications using the C++ programming language. It is based on the INTERactive VIEWS {nterViews} GLH class library de-
veloped as part of a research project by Stanford University and Siticon Graphics Corp. HP added fult support for OSEMotf 1.1
and complete documentation, suppor, and training to HP InterViews Plus.

inmark Develop-
ment Corp.
2065 Landings Dr.

AMountain View, CA
415.691.9000

Inmark Development Corporation began volume shipping of its fagship product, zApp, an object-oriented applications frame-
wark for Microsoft Windows. xApp simplifies the creation of complex Windows applications by encapsulaling the entire Win-
dows APl into versatile C+ objects and facititating portability to other operating platforms. It features product documentation
and technical support,
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will be sensitive. A precise characterization of the erit-
ical areas of a problem in terms of rraditional technol-
ogy is a poor guide to potential problem areas with OOT.

The most disconcerting aspect of technology failure
15 rthat it can strike even rhose who are most conscien-
ticus in rheir evaluation of the rechnology. The rech-
nology may not have scaled or the a priovi weighting of
selection. factors may not have reflecred the reality of
the technology in use. Many surprises await even the
mast careful innovaror,

Technolegy-problem mismatch

Some people are all too happy 1o state outright that QOT
is a niche technology and while there are some applica-
tion for which it is suited, e.g., construction of GUls, there
are many others such as numerical analysis packages for
which it is quite unsuited. Thers is a germ of ruth in this.

However, OOT proponents are quite clear that OOT of-

ters very specific types of advanrages and that only pro-
jects and application areas in which these can be exploited
will manifest the expected benefies,

Jim Moore of [BM provides an interesting example
of un application area in which one of the primary virtues
of QOT reusability cannort be realized. Avionic software
is 2 critical component of any modern fighter aircraft.
Given the staggering volume of code required for new
aircraft, it would seem a good place to enjoy the henefits
of QOT. However, new fighters are turned out relatively
infrequently and-—even within a single country—the
work is rotated amongst available contractors. As u re-
sult, the opportunity for reuse occurs only every decade,
or even less frequently. In a sense, there is a problem-
rechnology mismatch berween OOT and avionics.

The key pointis that GOT does not address all prok-
tewns and not all sefrware has as s primary shortcom-

ings rhe areas which QOT hest addresses.

Technology-organization mismatch
Some time ago | had a very interesting conversation with a se-
nior manager in @ large computer company. The people
in his group had developed an -0 based analysts and
design methodology for use in sofrware development
within his division. The development managers liked
it; the developers liked ir; the accountants didn’t like it
because it replaced a traditional phase-review waterfall
technigue with a rapid prototyping, spiral rechnique.
The accountants didn’t know how to release project
funels other than in large dollops at well-defined mile-
stones. This very good methodology, wanted by the en-
gineering organization, failed because it ran too strongly
against the prevailing organizational culture.
Unfortunately, i is possible f cite many other ways
in which the prevailing organizational culture can clash
with effective utilization of OOT. The critical factor
t5 that OOT is not simply a new way of writing code,

it is a new way of engineering software. This implies
differences in methads, scheduling, assessing progress,
and evaluating individual contributors. Unless the or-
ganization is changed to be congruent with the im-
peratives of the technology, the likelihood of failure is
dramatically increased,

Organizational deficiencies

Pethaps the most imporrant area in which to ook for
the basis of project failure is in the area that has noth-
ing to do with the technology itself: the organizagion.
The critical consideration here is that technology adop-
tion is a process that has a grear many features inde-
pendent of the rechnology iself,

The introduction of a novel rechnology changes al-
most everything that lies within the normal purview of
management. Planning, work decomposition, schedul-
img, resourcing, and budgeting are all changed in ways
thay ave difhcule to deal with. Beyond this, the changes
in wark organization alse change “political” relations
within and between projects. The process requires a much
more intentional and self-aware form of management.

Given these changes in management requirements,
the opportunitdes to drop the ball are nursherless. Fru-
merating them is interesting but ultimately uninforma-
tive. [t is more useful o consider how o structure an QOT
adoption project so a3 to maximize expected benefits.

IMPROVING THE OODDS

Know your problem

Perhaps the most eritical step roward success in new
technology adoption is a sound understanding of mori-
vation. The rationale for it should be driven by an un-
derstanding of what the current problems are and how
they might be addressed by the new technology. Adopt-
ing OOT merely hecause it is “hoe” is nor sufficient. There
must be a connection between the costs or bottlenecks
in current activities and the demonstrated advantages
of OOT.

Onee existing problems are understood, the nextstep
is to show how these might be addressed by use of OOT
and to state in terms that can be effectively measured
what benefits are expected from ir. Being able to say that
you successfully adopred OOT is nice, but much berter
is heing able to provide quantified evidence thar adop-
tion resulted in a cost recuction, higher quality code, or
itnproved rime to markert,

Finally, COT will be applied to a project, This pro-
ject must be real. Unless OOT s evaluated in a setting
that has rangible benefir it will never he seen as more
than playing in the rechnology sandbox. Having said
this, it is necessary to stare thar the project must not be
a "make or break” project and that it must aot be time
critical. More on this later.
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== THINKING THE UNTHINKABLE

iXr. Burton Leathers writes
and speaks widely on the prac-
tical problems of OUT adop-
tion. He is a Senior Consult-
ing Software Engineer at
Cognos, inc., where he leads
the Cognos Repository Devel-
opment team. He can be
reached at 613-738-1338
x3069, or by emuail at bur-
tonf@cogros,

Know your technology
Essential to reducing the risk of failure is a full under-
standing of the technology being adopted. Several vraps
await the unwary in this area. One is 1o fall prey to ex-
ternat fads or mnternal zealows. For example, we all know
that {0+ is the most popular object platform. That does
not make it the hest for your problem. Another lies in
viewing the rechnology selection as simply a marter of
choosing the best imguage. This is too narrow. The tech-
nology must be evaluated in terms of its impact on every
aspect of the project *from pipe dream to revenue stream.”

One of the best ways to choose the most effective
technology suite-analysis, design, programming, test tools,
and sa on, is o look at each rechnoelogy in terms of ev-
ery aspect of the product-development process. The rel-
arive strengths and weaknesses of competing technolo-
ies shoukd be gauged for cach aspect. Besides this, the
importance of each aspect for the specific type of work

forescen should be assessed. Candidate rechnologies
should be strong in critical areas and weaknesses can be
discounced only if they relate to less important phases.

Know yourself
Organizational self awarene

s very important in tech-
nology adoption. It is eritical to understand how the ex-
isting organizarion functions and what its fundamenral
values are.

It is important that the organization be, in some sense,
moderm. Sofrware engineering literature is very clear about
the desirable merhods and rradrs for effectiveness with es-
tablished languages. A shop state of the art with existing
rechnologies is far more likely o succeed with GOT. In-
deed, self-evaluation may reveal thar existing problems
relage far less to the rechnology in use than o prevailing
methods and procedures within the organization.

A critical part of being stare of the art is the extent
to which all elements of the organization make effec-
tive use of existing productivity tools. 1t does not mat-

ter whether these relare to design and analysis, project
conurol, product testing, or software development. The
point is thar an already productive shop is far more likely
o enjoy the productiviry benefits of OUT.

Finally, it fs important to understand the fundamental
values of the organization and the kinds of behaviors
that are rewarded. Is the organization bureaucratic in
sevle? Does it reward grinds or cowhoys? Above all, are
those behaviors that are valued and rewarded congru-
ent with the type of behavior most effective with OOT7?

Small is beautiful

Assuming that you have done your homework and are
ready to embark on OOT adoption, the most important
consideration is the scale of the project to which OOT
will first be applied. In general, smaller is berter. In a
word, run a pilot project.

The first advantage of a small project is that if fail-
ure does occur the cost is small. Equally important is
that a team working on a small project is able o remain
coherent and focnsed. Problems will arise, and the abil-
ity of each team member to remain constantly aware of
the activities of others means trouble spots are less likely
1o go undetected and murnal support mechanisms can
more effectively deal with problems when they do arise.

Team membership is critical. The players should be
chosen for their flexibility and creativeness. Resilience
in the face of problems is also important. Because these
peaple will be used to seed further activity if the project

is successful, they should also possess reasonable com-

munications and rechnical leadership abilities.

Finally, the thing that distinguishes a pilot projecr
from any other small project is that it is really a devel-
opment project imbedded within a research project. The
development project is creating a product and therefore
lives within the normal project rules for planning, bud-
geting, making deliveries, and meeting schedules. The
research project warches and evaluates the progress of
the development project but does not participare in it
The ene thing the research project can do thar affects
the development project is to freeze it when anomalies
are ohserved, During this time, the development pro-
ject cluck stops and the budger belongs to the research
project. Once the research activirics are complete, the
clock is restarted. This means that rthe development pro-
ject may complete a six-month project in seven months
and still be on time because the research project im-
posed a manth of “stop-clock.”

At the end of the pilot project, there are two possi-
ble outcomes: The development project either delivers

or fails to deliver a product. The research project has a
clear understanding of the effectiveness of the technol-
ogy within the oreanization. On the basis of this, 1t is pos-
sible to decide whether OOT will be effecrive within
the organization for salving further problems. The out-
come may also be that either the rechnaology or the or-
ganization i not yet ready for full-scale introduction of
the technology, Whatever the cutcome, an effective pi-
lot project vields useful answers to critical guestions and
permits future avoidance of failure.

FOOKING FORWARD

Ome's initial use of OOT can never be risk-free, bur a
sensible and self-aware approach to the technology can
limit the risks and bound the costs of failure. The pilot
project approach is key to managing both risk and cost.
Thase factors that reduce the cost of a project in the

first place also rend to reduce the chance of failure-
and the cost of failure, should it occur. Speaking from
experience, in the world of OCT it is the small successes
that yield the big wins. ==
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In the
Industry

GHere's the bad news: the folks at Japan’s Ministry of Inter-
natianal Trade and Industry (MITD are shifting their altention
1o software—long a lapanese weakness and a vigorous mar-
ket for the Unied States. The good news is the MITHunded
software projects Hkely will include non-lapanese researchers.
MITI has inviled non-apanese researchers 1o participate in pro-
jects before, bul few joined because banefits from the nation-
alistic programs seemed limited. But these latest projects have
more potential. After vears of outside pressure, MITI is aware
that openness is in lapan’s long-term interest. It also hopes to
benefi from ousiders’ general soltware know-how, The pro-
jects target open systems and ohject-oriented programming
that may help make up for Japan’s deficiencies in software and
are problems of interest to US companies. US and Furopean
researchers are expecied 1o get some of the development money

and can pitch their proposals to the admindstering commitiee

{once its established) of the Information-technology Promo-

ion Agency (IPAJ. AT&T has already been in (o present its ideas
1o MITIL.

Japan’s MITI shifts funding frorm hardware to software,

Paula Doe, Electronic Business, 1/13/92

Today, [Paul Morris, president of Paul Morris Personnel] em-
phasizes, employers are hiring and promoting only the cur-
rently needed skill sets. “If you know CASE teels and C++ and
object-oriented methodology and you've implemented and
delivered two large svstems, that's the best insurance that an

crplover will take care of you...”
Recruiters: be selective, George Rostky, Heclronic
Engineering Times, 1/20/92

Languages

Agroup of Computing Canada On-Line (CCO) users is plan-
ning (o explore a C+4 book starting Feb. 10, The idea s 1o fol-
fow a common schedule amd discuss the concept raised in each
week’s “reading assignment.” At press time, the text (o be used
had not been selected ...

Learn QOPS on-line, Computing Canada, 2/3/92

_[Mark] Achler asserts that Whitewater’s problem is less one
of survival than of whether the company can distinguish itself
from what Dataguest software industry analyst John DeArmon
describes as “all the other boutique languages.” With the con-
tinuing rise in Windows users, Mr. Achler points cut that Bis
campany’s prospects will conlinue o grow, “ln a way, our fu-
ture is linked to Microsoll,” he says, pointing out that Actor was
ore of the first programming products desipned to be used with

Windows...
Software star thrashes in rough business waters, Arsenio
Ciorosa Jr, Crain’s Chicago Business, 1/13/92

. Jane Siefel, project leadoer for a federal study of software pro-
duction at Camegie Mellon's Software Engineering Institute, £s-
timated that some 70 million fines of Ada code are needed for
near-lerm contracis. Given how tong it takes to write and test
Ada code, and the scarcity of competent programmers, Siclel
estimated 1t could 1ake decades 10 write the programs needed
within five years, “For right now there is just an immense amount
of software development 1o be done and there arery'l qualified
individuals o do i,” she said. One plan, proposed by the De-
fense Advanced Research Projects Agency, which funds many
high-tech research and development projects for the military,

is looking inlo building a national library of Ada-based chjects
that defense contractor/pragrammers could use. With such a
national repository of—presumably-—tested and bug-free ob-
jects, programs could be cobbled together in a fraction of the
time. In the meantime, large defense contractors have begun
building their own in-house libraries of reusable objects...
A remedy for the soitware shortiall, foshua Quittner,
fLong Island, NY: Newsday, 2/4/92

. In traditional QOP environments, the end of a session, or the
end of a job run, spelis the end for the objects in a system, Mem-
ory is cleared and all objects simply disappear. Most OO0P sys-
fems support interfaces W relational databases or PC database
file formats. OOP should, however, focus all your system ef-
forts completely, not just code development or sunning the pro-
gram. To salve this problem, several companies now offer ob-
ject oriented databases. | am notsure how well these databases
actually mest the business needs of users. Many extend Ca+,
a handwagon that ran by me and | refused to board...Other
databases work under the even more exolic environments of
Sepalitalk and LISP. with CLOS, the Common LISP Object Sys-
fem, LISP enters the object world with a standard, Gbjects ex-
isted] for vears in LISP, hut no two companies could ever agree
on how they should work or look, With CLOS we have a stan-
dard. MCC’s Qrion OODRBMS project seized on CLOS and be-
gol ltasca, both a software product and a company. Nasca is
perhaps the best OODBMS on the market today, but who is
soing 1o write the next accounting system in LISP?..
The manufacturing mind: ohjectify your bandwagon,
Danfel W. Rasmus, PCAL 12/91

Case

. In the tradiional four-step development cycle—analysis, de-
sign, coding, and testing—Ratienal’s Rose focuses on the first
two. Rose is one of the few, il not the first, independent toals
for object-oriented programming that is not specifically Hnked
to ather products. Because Rose is independent, it can be used
with C++ and Smaltitalk, the two leading object-oriented lan-

puages, as well as Ada...
Rational grows a Kose without thorms, Howard Baldwin,
UNIX World, 2/91

...Beware of CASE vendors bearing “object-oriented” gifts. Many
CASE vendors are using GOP ondy to implement their graphi-

cal user interfaces. This does not mean they support objecl-ori-
ented principles. inorder for CASE technology to become truly
object-oriented, CASE must adopt an entirely new approach to
soflware design and development, Object-oriented principles
of code reuse must reslace current principles of code genera-
tion. Only then will the promises of object oriemation, cost re-

duction and improved productivity be realized...
Beware of “object-oriented” vendors, John faakola & Daniel
Pei, Computing Canada, 1/20/92
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Excerpts from leading industry
publications on aspects of object
technology

Applications

miimpressed with the contributions OCP can make to com-
mercial programming. But I'mmuch more impressed with how
it's going Lo allow us w effectively personalize commercial,
otf-the-shelf packages..just as programmers can build GOP-
based applications by stringing modules of code ke so many
beads on a wire, vou and Ewill be able to restructure prograrms
by making menu choices that will also restring those
heads...How important is this side of the OOP coin? S¢ much
sothat in the end the impact of OOP will be measured less by
ils contribution to programmer productivity than to user pro-
ductivity—gains that go more directly 1o how we use com-
puters rather than how we build ols for them.
COP will make OUR lives easier, too, Jim Sevmour,
PC Magazine, 1/14/92

Another spreadsheet in the Lotus stable is improv... Devel-
oped in C++, it represents some pionesring concepts in oh-
ject-oriented programming... Imprey sprang from an idea some-
one had in 1986 for a better spreadshest, he says. The company
decided against restricting the design by maldng it compatible
with 7-2-3. The difference between the two products centers
arcund the modeling philosophy. "Data and formulae in 1-2-
3 are tied o each other, particularly at the cell fevel,” savs Mr.

Manzi. "In Improv the data is put in one place and the formu-
lae in another, and you use fairly simple language to inleract
wilh the spreadshest. Separating the logic of the formuitae from
the focation of the data provides tremendous flexibility in mod-
eling, which is unbelievably powerful. Some things we leamed
fronm Iraprone will find their way into other products, But there
is not some verge purge that will ocour in a few vears where
either improv ar 1-2.3 will disappear.” ...

Lotus to launch new Chronicle spreadsheet in 92,
Canadian Datasystems, 12/91

..But confusion reigns ahout many applications of object pro-
gramming. For instance, does attaching a CAD program to an
object database make it object-oriented CAD? “No,” says Scott
Oweens, marketing director of Spatial Technology Inc.."Oh-
ject-oriernted CAD svatems are CAL systems that are wrilten
in an object-oriented programming language. Attaching 2
database to a CAD program can be done but that does not

make it an object-oriented system.”...
A computer without software accomplishes nothing, Jane
Endrijonas, Managing Autemation, 1/92

ODBMS

AMarting Hardwick {president of STEP Tools inc] says ob-
ject-orfented  databases have clearly  demanstrated
that they are capable of maintaining complex CAID/CAM
files in an easily transportable format without a serious loss
of system performance, at feast on RISC workstations. % The
advantage of moving your data into an ohject-orienterl
database is thal vou get complete flexdibifity in accessing your
data and manipufating ir,” Hardwick said. “And you can
share it between all different CAD packages through HGES
transiation today and direct STEP romorrow. It's in the in-
terest of the cuslomers, and the customers ultimately win,”...

Cpen system phifosophy takes hold in CAD industry,
Aubrey McAuley, DESIGNNET, 1797

..avid Mater, a scientist at the Oregon Graduate Insiitute of
Science and Technolopy..has won & $2 million grant o de-
sign new computer software and applications for object-ori-
ented databases. The three-vear project will allow Maier and
feHow researchers o develop a “query lanpuage” 1o make com-
plex requests of the database for retrieving and updating in-
formation...

Lab notes Vancouver, BC, The Cofumbian, 1/1/92

Development
Environments

A'moone of those people who wears several hats, Being an
end user of various sollware packages, 1 can appreciate the
NeXT rmachine’s capabilities as & host environment, Being a
software engineer, | can cerlainly admire the many tools avail-
able for producing applications. But it is as a proponent of
reusable software that [ appreciate the NeXT machine the niost,
since § feel it is in this area that the NeXT maching’s develop-
ment environment leaves its nearest compelilor in the dust....

NeXTstep and me, Andy Novobilsky, Object Magazine,

: T-2/92

..t became apparent {0 me that the Defense Department is in-
terested in these sleek-looking black [Next] computers when |
saw lots of uniformed servicemen at the Next federal expo,

mostly Air Force. But | had te ask mysell, what does the DOD
want with a workstation that has very e security—at least in
terms of the operating systent—and 1s not Posix-compliant? |
thought those were the twa big requirernents for DOD work-
stations. Federal Next system users must not think so..So if it's
not security, what is it that these federal Next users see in the
machine? Application development, The Next machine, wilh
its MeXTstep object-oniented system software, is said to be a

software developer's dream come true....
Who knows what's Next in the Fed arena, Darryl K. Talt,
Government Computer News, 1/20/92
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Mitigating madness with method: first establish

what you value

The problems
plaguing the software
development community have
been extensively researched,
reported, and consulted on for
over 20 years.

While there is no general agreement on how to solve
these problems, there is an evolving consensus on the
desired ohjectives. [ think we who apply informarion
technology can agree on these ohiectives:
s develop software components thar can be reused by
MANY SYsiems
¢ leverage the experience of the most productive de-
velapers
= document the system requirements in a way that al-
lows end users to verify the resulis will meet their
}]ﬁ'{‘(is
# identify and correct problems early in the develop-
ment cyele

The critical element to achieving these objectives is
tor articulare the values that will govern the daily Hife of
our users, managers, developers, methods, and systems.
History provides numersus examples of value sysrems
that have withstood the rest of time and teaches us that

shared value systems are the foundation of cultures and

sochal groups. A manager tesponsible for selecting and
implementing & new rechnology must first understand
(or establish) the shared values of the group into which
the technology is being imporred. These valoes are a ba-
sis against which to evaloare rechnology alrernatives

and appropriateness. While the specific values may vary
from organization to organization, effective value sys-
tems must:
® define first principles
® define seandards rhat determine when a principle has
bﬂ‘()}ﬂ \;il-)]'(lt':d.
¢ establish an ultimate authority with the power o
make and enforce a final decision
® include a way to modify decisions, standards, or prin-
ciples to adapt to an evolving world

The former computer manufacturer Fortune Systems
provides an excellent example of the problems caused
by conflicting value systems. Forrune was chartered ro
develop an inexpensive informarion appliance that could
be used in every business office. Management’s value
system emphasized high margins, low manufacruring
costs, and quick time to marker. Marketing adopred val-
ues thar made business applications, no end-user train-
ing, and a low selling price paramount. The hardware
developers decided 1o meer these requirements by de-
signing proprietary hardware based on their values of
highest possible performance at the lowest possible price.
The software developers responded by choosing UNIX
ax their operating system, cloning the Wang word pro-
cessor, and contracting for a proprietary menu and forms-
driven user interface to hide the complexity of the en-
tire systemn, The subsequent failure of the product in the
market place can be arrribured o management’s failure
vorensure that the value systems of marketing, hardware
engineering, and software development were in sync
with its own values—and thar all concerned were ac-
tually developing the same product! Management tar-
geted the foppy-based IBM PC markerplace with a price
point of $3,000 while the actual customers were arder-
ing systems wich 20 MB hard disks at a price point of
$12,000. Clearly, internal definitions of “nexpensive”
were contradictory. Furthermore, marketing wanred a
turnkey system requiring limited support, so it targered
large corporations, but large corporations were not in-

by Michael Fuller

Michael Fuller is om informa-
tion. engineermg consudtant and
has developed large-scale, dis-
sribuated applicatdons «with a va-
viety of technologies including
Eiffel. He can be reached ar
415928 .7067.
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== EncINerriNG MErHODS

terested i a starc-up company using an unknown oper-
aring system because they made low risk a priority in
their value systems.

The failure of Fortune Systems ro adopt a consistent
ser of internal values up front that was in syne with their
intended market resulred in confusion and, ultimarely,
Lankmiptey.

WHY SHARED VALUES?

A value system provides guidance and acts as a bench-

mark. It provides the foundation required o make ob-
jective decisions in a workl often short on olsjective facts.
To aperate successfully with information rechnolagy,
we need a clear understanding of the values we hold and
the values we can provide 1o our clients and vsers. What
we need s a bridge between the abstract world of our
ratues and the concrete world of the systems we develop,
We need this for success in adopring new rechnologies
iike obiect erentation, for implementing software de-
velopment methads, and just for the “simple” task of de-
veloping useful, usable software applications.

Let's focus on software developrient methods, We
are talking about merhods for disciplined teamwork.
How do we get a group of skilled professionals wo solve
a problem oo large for any one person to fully grasp?
We need a way of identifying, planning, and judging
what work steps and intermediate products are needed
to ersure that the end produce of our effort is consistent
with our value system. We need this whether or notwe
consider our developers “object oriented.” Thusg, our
chosen software development method must support and
demenstrare our chosen values, and should include:

= poals thar describe the expected results

e srrategies thar describe how each poal will be achieved

# crivical assumptions that define the context or basis
for the chosen strategy

# critical decisions that identify the commit point

The individual components of the methad provide
a context thar permits marching of our value system with
Lusiness reality. If the candidate methaod supports our

alue system and is appropriate for our environment,
then it will provide an excellent start toward develop-
ing superior-quality software.

How does a method deliver on such a promise! By
organizing and managing some of the complexities of
software development, a method allows the developers
to concentrate solving the business problem. Are these
results guaranteed? Only by thase individuals not re-
sponsible for the results, What can a merhaod accom-
plish? It can provide the implementation plan for your
vahue system. Coupled with common sense and a sense
of humor, an approptiate method will:

® provide a framework for project planning, schedul-
ing, and resourcing
o provide context for each rask

& measure and evaluate progress

s provide 2 common language for identilying require-
ments, defining terms, and making decistons

e provide basis for objective criticism of worls resules

= provide a way 1o leverage the skills of the develop-

menl team

A methoed 15 2 rool for managing o process, not 4 so-
Tution to a problem. 1 eringe every time a project meet-
ing is consumed by argument over whether we should
or the events. A

start by defining the dara, the process,
method should reduce these discussions to their core:
“How will we manage the risks inherent in this project?”
The expecred work products and the criteria for judging
thew are part of the definition of the method. The specific
rechnigues used o achieve these results should be driven
by the preferences of the feam members and the nature
of the problem. Technigues are not specific to any par-
ticular method or technology and provided thae the re-
quiremsents and expectarions of the method ave satistied
their use should be s matter of personal choice.

To be most effective, the ser of rechninues used shiould
be interlocking, The resuls of from the current step
should build on and verify the results of a previous one,
and should support the later steps. Adrian Bowles stated

in a recent Omgeot Macazese article! thar using an in-
rerlocking sev of rechnigques is an invitation to “analy-
sis parabysis.” He argues that it is betrer o concentrate
on defining snd implementing the elements of the uni-
verse {objects) and rhen connect them o implement
the required system. If attempting to understand the na
ture of an organization, the challenges it faces, and the
information and activities in place or needed leads to
faiture, then how will not confronting these issues lead
to success? Is there a single example in any area of hu-
marn endeavor that relies on not pl'r_m ning and a lack of
understanding ss the mos: effective rechnigue for solv-
ing a problem or creating a product?

Bertrand Meyers argues thar the programmers and their
managers are being forced to deal with problems that are
revord the capabilities of their current techniques. He
helieves that software quality should not be compromised,
and that the way to prevent this is ro build software whose
qualities can be defined and measured, Meyers proposes
a set of values for developing quality software as follows:

s Correctness—ihe ability of software praduces to ex-
actly perform their tasks, as defined by the require-
ments and specifications.

& Robustnesi—the ability of sofrware systems to fune-
tion even in abnormal conditions.
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Developing Object-Oriented Software for
the Macintosh

Meal Goldstein and Jeff Alger

Addison-Wesley Publishing Company

Reading, MA; 617.944.3700, x23278.

The lirst book to deal with the complete process of develop-
ing ahject-criented software, from analysis through design and
DIOBTATHTHNE.

Designing Quality Daiabases with IDEFTX
Information Models

Thomas A, Bruce
Dorset House Publishing
253 WL 12th 56, New Yook, NY 10074, 2126204053

This new publication describes how to use information mod-
els to specify husiness requirements, poficies, and rules, and

delails how 10 use these specifications to design and build
high-quality database applications. This lext represents the first
definitive work on the theary and practice of data design.

The Decline and Fall of the American
Programmer

Pramtice Hall Simon & Schuster Education Group
Professional Technical & Reference Publishing

113 Sylvan Avenue, Route 9W, Englewaood Cliffs, NI (7632
2{7.592. 2348

In his new hook, Bdward Yourdan demonstrates how US sofi-
ware organizations can become world-class shops if they ex-
nloit the key software technologies of the 1990s. The most im-
portant chapiers in the book deal with “peopleware” ar
management issues crucial to running an eflicient software de-
velopment operation. Technologies that are the key to survival
are reviewed.

L compiied from page 16

mation they need and documenters must provide alter-
native routes to that information.

The index is possibly the mosr important pare of a
reference manual. And every manual, whatever else it
may be, will also ar tmes be used as a reference. The
table of conrerits reveals how the main rext is arganised.
It is important that the index should provide alterna-

tive aceess routes when the table of contents is unhelp-
ful. So if the table of conrents has verbs as chaprer head-
ings, the index should be particolarly rich in nouns—naot
anly the numes of things in official “systemspeak,” b
the names they might be given in everyday lanpuage. If
the table of contents is organised by nouns, the index
should pay special atrention to verbs denoting the user’s
possible or desired actions,

Users of compter software need to understand the ac-
tions and objects that will help them accomplish their
professional tasks. An effective user has a good mental
maxlel of the svstem, and objecrs are the nawral compo-
nents of such a model. User manuals rend ro concentrate
on actions, and should pay more attention to the objects
of the system. This will become particularly important as
abject technology is placed in the hands of end users. The
principles of task orientation and minimal design remain
valuable ro the documenter, but may leave the user with-

cut an adequate answer to the question: What have we
. ‘g
gor here, and how does it work?= =
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== Sorrwart DocuMENTATION

product complexity increases, the end produces no longer
have the clean modularity that we associate with good
object-oriented systems. Of course, today we aren't deal-
ing with hardware at all but with software that embod-
les every possible error in user-interface design. Mult-
ple functions are heaped on each control button, in the
manner deplored by Donald Norman.® The effect of
each conrral depends on the mode in which the ma-
chine is currently operating. Often there is no visible
indication of the mode nor any reliable means of escape
hack to a known mode. Modes or states—rather than
parts ot objects—hbecome the prime opportunities for
hierarchical decomposition,

The instructions for digital watches—another ex-

cellent example of user-interface complexiry—are metic-
ulously rask orienred. A rypical example has seven
“recipes” of up to seven steps each.’ Learning these
recipes by rote seems out of the question. Significant in-
tellectual effort is required o form a mental model of
the device. [t may he helplul to sketch the chronome-
ter’s state-transition diagram, vsing a pencil or your
favourite CASE tool. An STD provides a behavioural
model of the watch. Strucrural madels can also be use-
ful. A caleularor may be easier to use if one has 2 men-
ral picrure of irs internal registers.

MEMNTAL MODELS

The existence of a mental model implies that we have
an understanding of the svstem that goes beyond pro-
cedural, “how to do it” knowledge. The mental model
is “runnable” and can be used ro explain and predict
the system's behaviour. A mental model may alse be
useful in devising a sequence of actions to carry our a
novel rask.

It is unlikely thar anyone relies on procedural knowl-
edge alone. Probably everyone forms some kind of men-
tal medel of a system. People who seern to have no men-
tal model may really have inaccurate or incomplere
madels. [ so, training and documentation should ar-
temipt to encourage novices to construcet a useful and
broadly correcr model of the system and help experi-
enced users 1o extend or correct their mental models.

CONTROLLING COMPLEXITY
Object-ariented models are useful w0 the software de-
veloper as a means of conrrolling complexity and reusing
ideas. The same mental models should also be valuuble
to the user of the software, for the same reasons. Docu-
mentation can give the user access 1o the mental mod-
els that helped the software designer.

Users probably won't remember complicated inhert-
rance hierarchies, but the software will be easier to doe-
ument {and easier 1o use) if related classes of ohjects have

similar hehaviour, As the designers of the Apple Macin-
rosh understood, the biggest win is reuse of the user’s
knowledge. This is achieved by ensuring that objects of
different types behave consistently within and between
applications. Consistency in the user interface—and in
the underlying conceprual model—means there isless to
learn, less to go wrong, and less to document.

DOCUMENTING AGENDA'S OBJFCTS

Somme authors have usefully adopted an object-oriented
approach to documentation even when the software it-
sell is not object oriented. Lorus Agenda is an applica-
tion that can be used in many different ways. In that re-
spect, it resembles the object sofrware we'll use in future
veurs. Some people will get the hang of it by working
hands-on, with concrere examples. For them, Lotus pro-
vides o six-lesson tutorial in abour 100 pages.

An entire manual based on the “creating a docu-
ment” approach would probably nor have worked, be-
cause Agenda users all want to do different things. Tn-
stead, the reference manual® begins with four task-
orienied introductory chapters, and then goes on (o Jeal
with Agenda’s entities one by one. Here are some ex-
cmplary chapter headings:

e Working with [tems and Caregories
s Working with Sections

¢ Werking with Columns

® Working with Views

s Working with Categories

s Working with Dares

» Working with Notes

People who find Agenda hard o understand should
switch off the computer, settle down with the manual,
and sketch an enriry diagram for the application as they
read. Honest, it firs on the back of an envelope! Lin-
derneath Agenda’s rather complex command structure
is u simple bur powerful conceprual model. Onece you
grasp the conceprual model you can begin to think abous
the ways you could use Agenda. For abstrace thinkers
this is probubly the best way inro the package.

MOUMNS, VERBS, INDEX, AND TABLE OF CONTENTS
The ahject-orienred approach to documentation is not
necessarily suteable for all software or all parts of a pro-
gram's documentation, Documentation has ro serve the
needs of users who vary greacly in their professional ex-
perience, computer experience, and learning stvle, Read-
ers will use many different tacrics for finding the infor-

contmued on poage ! 7.
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# Extendibility—-the ease with which software products
may be adapred to changes of specification,

= Rewsability—the ahility of software products to be
reused in whole or in pare for new applications.

® Compatibilicy—the ease with which software prad-
ucts tay be combined with others.

This is a set of values for software that [ feel is—aor
should be—universal, It is equally applicable to busi-
ness applications and systems programming, barch and
orr-line transacrion processing, centralized databases and
distributed client-server archirecrures, procedural and
object-oriented technology.

TOTAL COST AND TOTAL QUALITY
Lo would be convenient if success in the informarion
rechnelogy business was achieved simply by a simple
recipe: Articulate your value system, select a method,
apply the technicques, sty vigilant, and ride a white horse
into the setting sun. While success will elude us until
such basics {excepting, perhaps, the white horse..) are
accomplished, even covering rhe basics does not guar-
ahnlee success.

Afundamental challenge remuains: to identify and jus-

tify the casts associated with adopting our chosen values,

methods, rechniques, and support systems. Application
of information rechnology is, sfter all, a business decision.
The most obvicus costs are financial; the more sig-
nificant ones are not directly monecary. Even in the cat-
egory of monerary costs, some surprises await—hidden
costs like:
® Software tools-—heware starter kit ve. regular pricing
on the workbench tools. One vendor charges two to
three times more for the “regular” copies.

o Worksiaton hardware—comprehensive wols work
best on high-end sysrems.

s (lentral vepusitory or encyclopedia—ihis “optional soft-
W crepository or encyclopedia—ihis “optional sott

ware” normally congaing rhe funcrions needed to rec-
encile the work of mulsiple developers and manage
multiple versions.

# Classroom mraining—attending formal courses is a guick
and relatively inexpensive way to shorten the learn-
ing curve. If given a chance, T would attend the train-
ing before buying the roal.

&

On-the-job training—the merhod and rechnigues are
most effective in the hands of experienced pracei-
tioners. The first few projects may take longer 1o pro-
duce quality results than promised by the vendor or
expected by the developers.

Assumption of new host hardware and software—nany
consulting practices, magazines, and seminars are

pointing to the existing data cenvers as the primary

cause of problems, recommending as a solution ro
“throw the bums out™ and buy from one of owr epen-
systems consortium technology partners. Beware the
conflict of interest that ourweighs your best inetests.

Complicating the financial decision are the problems
of justifying the expense of implementing a method and
its suppaorting infrastructare using tradirional financial
measurements. The fundemental problem is thar most
organizations cannot derail the current cost of praduc-
ing software that precludes any starements of how much
better things will be by any mensure: dollars saved, re-
rurn ory investment, reduced time o market, or improved
programmier productivity,

6

A method is a tool for managing a process,
not a solution to a problem.

%9

The approach that seems reasonable and repeatable
is rooked in continuous process improvement with cus-
tomer satisfaction as rhe benefir expecred. While iden-
rifying and measuring satisfaction is just as problemaric
as measuring costs, the methods and rechnigques being
advocared for software development horrow from the
total quatity community. This rises an opportunity for
fundamental improvements in the processes of software
development to ride the justification of improvements
overall in the business.

Besides the direcr and indirect financial costs vou
will incur, there is the problem of time. The problems
you are trying tosolve ok vears to develop and every-
thing surrounding them will resist change. It will take
time to underszand what the problems are, identify che
oot causes, and build a consensus for solution. The tech-
nicians, users, and managers will need time to develop
[}16 nec

ssary personal and rechnical skills. To wilt rake
time 1o realize the benefits, but the expense will be fin-
mediate and continuing.

THEN THERE 15 RISK

The fmal obstacle is managing the risk inherent in chang-
ing any entrenched system. The most personal conse-
guence of identifying the cause and proposing a salution
to fundaimental organization-process problems is akin to
painting a not-so-imaginary target on your body. You
rating
that the current practice won't conrinue to fail. A brief

will be challenged to justify vour ideas by demon

sample of my faverite red herrings in this aren are:
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s This stuff is just another rechnical fad.

# The rechnigues and tools won't work as well as you

expect.

e The grand alliance berween companies X, Y, and Z

is certain to fuil

# | read in vesterdav's newspaper that this is old hat,
praven not to work,

# This technique is unproven; just look av OS/2 (or
UNIX, DOS, Windows, ere.).

» We will train all these people and they'l] quit to take
jobs elsewherc,

All these complaings translate into “We will not corm-
mit to the success of this endeavor.” Unless vou can eamn
and keep the support and active participation of all lev-
els and groups within the company, the outcome will be
drivers more by cmotions than common sense. Machi-

avelli's classic waming has been proven beyond a rea-
somable doubt “lo must be remembered that there is
nothing maere difficuls to plan, more doubtiul of success,
nor more dangerous to manage, than the creation of a
new system. For the initiator has the enmiry of all who
would profit by the preservation of the old mstitutions

and merely fulewarm defenders in those whoe would gain

by the new ones.”

&

it will take time to understand what the
problems are, identify the rool causes,
and build a consensus for solution

&9

I have watched several companies atrempt to im-
plement methods, technigues, or wols and have yver o
see o success that was driven by mmaditional programming
staff or their management. The risks were too great o
gain the level of support from the other communites
needed o ensure success, | have seen two cases where
the users were able to achieve o foster success.

The first case began with two people starting a back-
room project to document the current data files. Civer
the course of three years, this group gained a reputation
for understanding the business systems and became the
honest broker berween the various development groups,
This was never an official position bur those teams who
accepted their advice produced systems thar were less
rrouhlesome. Ultimately, it was simple peer pressure thar
brought the development staffs and their many sysrems

into compliance.

The second case was more direct. The president of Xe-
rox Corp, visited Japan in the mid-1980s seeking evi-
dence 1o support charges of anti-competitive dumping
practices by his Japanese competitors. Surprisingly, he got
exactly what he asked for. As the saying goes, it was un-
der his nose all the time, What great truth was discovered!?
The old one abour “We have met the enemy and they is
us.” Fe found strong evidence that the Japanese compe-
tition simaply did & superior job, built a berter product, and
didd so ara lesser cost. Inshore, they berter anderstand cheir

values and implemented pracesses o achieve the desired

resulrs. For 99 aut of 100 companies the results would have
been predictable: “A corporate-wide initiative o reduce
costs and tmprove productivity....” In this case, the com-
pany president did something out of the ordinary. He told
his seaff through words, action, and incentives thar things
had changed—and resuls were expected. For MIS, this
ook the form of having to meet the same productivicy,
qualiry, and cost measurements as the other corporate op-
erating divistons, This is an cxample of riding the coat-
tails of a serious corporare quality effort.

THE BOTTOM LINE

As a manager you are expecred 1o evaluare, select, and
implement new or improved technology——successfully.
As o subscriber to the HoTuime, vou have at east im-
phied a need 1o understand and wrack the evolution of
obfect-oriented technology, Whether vou are a strong
supporter, harsh critic, or skeptic, the basic issues are
the same: Is this something we should be using? 1f 50,
how? Where? How can it be implemented successfully?

Flow can this guestion he answered in the ahsence
of an estublished sev of values against which wjodge the
rechnology and vour implementation alternatives? With-
out first deciding on camumon values, a new rechnology
cannot be successfully absorbed and implemented. With-
out established values, it is unlikely thar a mechanism
(read method} for successful and repeatable use of the
technology can be instilled i the organization,

Yeur users, staff, and customers must first define the
software equivalent of the Bill of Rights or the Hippo-
cratic Oath. Every proposal, project, and situation can
then be measured against these principles and judged
on their merits. Any changes or adjustments should he
obvious, or at least acceptable, o all concemed.

[ have never understood why software has for so long
been considered so unique tha the laws of God and man
don’t apply o its development. Unzil it is reated as ev-
ery other complex human endeavor, its ereators will con-
tinue to fail fike nothing before or since. ==
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to educate the user aboul these ohiects, rather than
merely to mculeate a ser of procedures,

TASK-ORIENTATION: NOT THE WHOLE STORY?

Some documentation authars may feel that in writing
explicitly about objects, they are paying too much at-
tenticn to the mrernals of the sofeware while ignoriog
the job the user has to do. Certainly documentation aw-

thors sheuld not forger what they have learned abour

task-oriented documentation, but a document or other
dara object that the end user has created while using the
prograin hardly counts as a software internal.

If documentation readers are to become effective users
of a comaputer system, they nieed to form a mental model
of that system. Rescarchers from Halasz and Moran! one
wards have scudied how people leam to use simple de-
vices such as calculators. It curns out that people perform
better if they are not merely rold how to use the device
but also how it works. This is the crucial component that
is often missing from task-oriented manuals and suggests
a nead for oblect-oriented documentation,

The NewWave manual? is a good example of task-
oriented documentation. Instead of describing the sofe-
ware's (eatures one by one, it introduces features as they
are required in the course of realistic tasks. Sections have
titles like “Working with objects” or “Creating docu-
ments.” Fach section contains a short introduction fol-
Jowed by mavhe 2 dozen recipes for carrying out simple
rasks such a3 copying an object or creating a text note.
Most recipes are less than two pages long, including
screen shots and a step-hy-step suminary. MNewWave also
offers extensive online help.

The case for wmsk-oriented documentation is elo-
quently stated by John Brockimann,® who argues that
wsers dislike fearure-oriented documentation that “forces
readers to center their business duties around the soft-
ware rather than vice versa”—an argument that sounds
serikingly like the case for object technology (OT) it-
self.

Frockmann notes that tutorial and reference manu-
als receive different mearment. Turorials take a step-by-
step approach and are usually organised around user tasks
or 2 hierarchy of user needs. Reference manuals are or-
ganised like dictionaries or encyclopedias. Brockmann
argues that bath kinds of manual should be vask orfented,
The rext of a reference manual should say what the soft-
ware can do for the user. The index is the place where
commands and features can be lsred sysremarically, Some
experience supparts this. End users surveyed by Microsoft
said they wanred a command/feature-ariented index as
well ns a task-oriented index.

PBrockmann believes that reference manuals should
assist the user who wants to combine product features
to do something original. This implies that task-otiented

manuals can be more than mere recipe books. He is
aware of the manipulative, deskilling connotarions of
rask-orienred documentation. [t was, after atl, the no-
torious Frederick Winslow Taylor who used “task work”
and instruction cards to attack the skilled crafismen in
the steel industry a century ago.

MINIMAL MANUALS

For the software documenter, the suggested anridote is
to follow the minimalist design philosophy proposed by
Yohn Carrell of IBM. A minimal manual rells readers
only what they need to know to get started on produc-
rive work. It encourages exploration by deliberately giv-
ing incomplete information. The reasoning behind this
is that people are impatient 1o do some real work, and
won't read a manual cover o cover, preferring to ex-
periment and learn from their mistakes. This, of course,
presumnes thar the software allows the user to gracefully
and harmelessly recover from mistakes,

Both rask oriencation and minimal design are based
o a heliel that people learn by doing. But are tasks and
actions the only things to be documented? What about
abiecrs? Only at the level of machine code is software
literally a list of actions. People will encounter user-in-
rerface ohjects such as windows and icons and data ob-
jeets such as documents. Should not the manual deal
with sofrware’s nouns, as well as its verbs?

Object-oriented systems are likely to require ob-
ject-oriented documentarion. Tasks won't disappear
from the scene. But every rask involves both actions
and objects. In wraditional procedural sofrware, the
essence of 2 task could be caprured by breaking it
d(.)\,\"il .Uf‘l.i(_) acrions, Ful’lll‘t‘ S(.‘)f‘t\’\"ai'(ﬁ \k’i‘ii \v\'(_)i"k “'i[E]
much richer and more varied daa structures, with a
lot of complexity thar simply isn't captured by task-
action mappings,

Even if they don’t sbandon task orientation, docu-
MONLers may need 1o pay more attention w L)]}jt‘c_ts and
proportionately less to actions and procedures. Learn-
ing by doing has irs limitations. Tt is hard to batld a men-
tal model of any complex thing purely by observing its
behaviour. Il readers are given a direct description of
the obiects involved in software, perhaps they will be
able to build a mental maodel more rapidly.

LESSONS FROM HARDWARE
Object-oriented software isn't like other software, It is
more like a physical device. When you are trying to -
derstand a stereo or a lawnmower, one of the most use-
ful things in the manual is an explanation of the parts
and their functions. At least, that used o be the case.
Unfortunately, physical devices like video recorders
and fax machines are becoming incomprehensible. As
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Objects and actions in end-user
documentation
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The object paradigm is transforming the way

software is developed, and in due course it will

transform the way software presents itself
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to the end user.

The manual writer is only concernied with software as
it appears to the user. [t matrers livde whether the sofr-
ware was written in C++ or in Basic. As ver, the job of
the documenter has barely been affecred by the advent
of object rechnology. Thar may be abour to change.

Object technology is still perceived primarily as ade-
veloper’s technology, with henefits in sofeware quality,
productivity, and maintainability. Bur end users are be-
ginning to experience the power of the object paradigm
for themselves. The experience of manipuiaring chjects,
and constructing complex objecrs from simpler ones, is
available both within applications {such as Macl¥raw)
and at the system level {as in NewWave by Hewlett-
Packard [HP]).

Admittedly, office workers are not usually entrusted
wirh the full power of ohject-ortented programming. For
the most part, it remains the programmer’s prerogative
oy define new classes and use inheritance mechanisms.
Much end-user programming is procedural, and consists
of writing scripts to automate repetitive tasks. Examples
are Lotus 1-2-3 macros ar the application level and
MNewWave agent tasks at the system level.

Apple’s FlyperCard represents a brave artempt at let-
ring nonprogranyuners program with obiecrs, messages,
and a form of inherirance. fronically, the reader of a Hy-
perCard stack gers livtle sense of manipulating objects;
mstead, it's the old, old story of navigating from screen
roy screen. HyperCard probably gave many Macinrosh
users their first experience of getting badly lost in com-
puter software.

BRAVE NEW WORLD

Despire its uncerrain progress to date, the objects-for-
everyone idea is widely assumed to represent the fusure
of application software. Separate, monolithic applica-
tion programs are supposed to disappear in the brave
new world frequently alluded to by Microsoft's Bill Gates
and Borland’s Philippe Kahne Instead of issuing com-
mands to an application, the user will manipulate ob-
jects of different types {text, graphics, images, work-
sheets, audio, video) that behave in familiar and
predictable ways under all circumstances. Thus, you
won't use a text editor: Text, wherever you find it, will
be intrinsically editable. {Ed: hmmm. .. newsleters that
adit themselves. ]

s NewWave provides a foretaste of this within a
DOS/ Windows 3 environment. NewWave is still a pow-
erful piece of software, and at ir's lamch in 1987 it seereed
futaristic. It encapsulates files, directories, applications,
and utilities so that the user instead sees easily managed
ohjecrs, folders, and rools. Birs of the old world seill co-
exist uneasily with bits of the new world, Stawr up a DOS
application from within NewWave, for example, and
you are dumpesd back in the old workluntil you exit the
YOS program. Bur enough has changed to promprt the
question: What kind of manual is most helpful to the
user of an object-oriented system?

HP Laboratories in Bristol, England has done exten-
sive research on ohject-oriented office environmmenss. lts
wark goes well beyond what we see in NewWave, Butan
inquity about research on user documentation drew a
blank. HP Labs develops the rechnology. The business
divisions document it and sell ir. HP does not seem 1o
have made the connection between innovation in soft-
ware and innovation in documenration. For rhat marrer,
few other manufacturers have either,

Here’s a possible scenario that makes the connec-
tion. End-user software will become increasingly tooltkic-
like. The user will need an undersranding of the objects
and classes in the system, plus the imagination o in-
vert new ways of using them. Documentation will need
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Championing object technology for career success in

the 1990s

Object-oriented technology
could be a bobsled to success
for your company, your work
group, and for you personally.

The time is right to champion OOT in your company.
What 2 tool for recruiting others around you, getting in-
volved in new projects, meeting new people, and gain-
ing a repurarion as a “doer!”

But what about this hobsled? Why OOT, and when
and why success?

For years, the standard career dream has been one of
a Sli@ﬂdy ascent 0 a }‘.i:"h PEHHHCEQ, Eh(ﬁ nature E}IT \r\;'E}iCh
was chosen by each person individually, Realiry made
that path more fike a roller couster with sharp and un-
predicrable ups and downs—and the 19805 made it like
a bobsled on an icy track! Ready for the 199057

Acknowledging that the steady ascent is a dream,
fet’s look at careers a different way. Compare the roller
conster with the bobsled. A roller conster is run by a pro-
fessional. You take a seat in the car and are strapped in.
The ride begins slowly and continues with o breathrak-
ing drop and aseries of jolting curves and dips that ends
by coasting to a stop. A roller coaster career is dynamic
but reasonably predicrable, and the employee leaves with
a gold watch and retirement benehts.

The hohsled betrer descrihes careers today. You choose
to play because you want ro. You buy your own sled, find
vour own tearm, and train rogerher. Bach team member
depends on the others for success. The track is icy and
varizble in its long course, Alled with curves and rats
from other sleds, with walls that are as much an invita-
tion to danger as they are a protection. You push off with
all your strength, jump on the sled, get vour best acro-
dynarmic position, and carsfully steer into the fisst curve.

You're in control, responsible for the outcome, The sled
will not make ir wirhowt your guidance. You have to rec-
ognize this 1o succeed in vour career today. This is ca-
reer direction in the 1990s! You're in control. Pre-
dictability is what you make it. Few seat belts exist, and
certainly there is no ixed track ro assure a safe finish.

In the work environment, nothing is like it used to
ber not careers, companies, managernent, ot johs. No
{Ii-)llb[ \’y(')ll kl“ﬂ(‘l\r\f Ehﬂl‘ YUE? %1?"}\-"(‘5 T {E‘iE(L' ('(\I'ltrﬂl Uf Y()Ur
own career direction. But if you're involved with OOT,
the fust track is coming to you.

OOT is poised for an S-curve of growth. The sharpest
part of that growth is right in front of us—a grear ca-
reer-enhancing opportunicy. Here are some indicators
I]]Elf Hl,ip{,‘:c)rt my Fﬁ’.ﬂ.‘}‘ﬂ]liﬂ}_{:

+ OO0T is now commercial. It was conceived in the
mid 1960s, nuetured in the 1970s, optimized in the
19805, and s entering the 1990s with a substantial
infrastructure.

= OOT has major successes to its credit. A few exam-
ples are: big relephone switches by AT&T, CAT-
scan examinations by General Electric, emergency-
room equipment by Hewlert-Packard, and MIS ar
Brooklyn Union Gas.

® (CEOs are talking abour GOT, and more ClOs are
saying that they are exploring OOT with plans to do
more in the furure.

s An industry association, the Object Management
Grroup, is setting standards so that competing com-
panies don't confuse the markerplace in their eager-
ness to close sales.

# (Class libraries are being recognized as a new resource
special to OOT, and more importantly, these libraries
are still reasonably priced, if not cheap, for the value
added.

# The ease of maintenance of GOT programs is being
proven by experience.

2 Professional vendors of software—AT&T, [BM, Gen-
eral Blectric, Texas Instruments, Hewlert-Packard,

by K.L. Straat

Kent L. Straat is a partner of
Object Resowrces Interna-
tional, a search firm dedicated
to all disciplines in object tech-
nodogy. Recently Viee Presi-
dent of Staffing at Gartner
Ciroup, he has been in the
secrch field for 19 vears fol-
lowing expericnce on Wall
Street and with IBM. He is the
author of What Your Doss
Can't Tell You—how w eval-
wate your compary, vour job,
vour goals, and your perfor-
mance. He can be veached at
203-325-197%,

Voruse 3, Numeer 6 = Apr, 1992



== ProrFessional DEVELOPMENT

Allen-Bradley, Microsoft, and Apple—took up OOT
hefore the MIS deparcments. Early commercial users
were equally impressive: Boeing, Siemens, GTE,
Morthern Telecom, Dun & Bradstreer, Schlumberger,
and McDonnell Douglas, for starters.

& (OOT congepts are being incorporated in open sys-
rems standards like the X Windows system, and in
emerging technologies like hypermedia and muld-
media.

e ['or C++ and Smallralk rogether, more than 750,000
licenses have been sold. That's impressive, even al-
lowing for shelfware,

# Carrner Group predices thet as much as 90% of PC
and workstation applicarions will be developed with
OOT by the year 2000

= fournals, magazines, and directories are dedicared o
0T as are annual conferences drawing up to 2,000
attendees. An OOT meeting direcrory lists some 50
events worldwide, among which are QOPSLA, Cre
World, LOCK 92 in Denmark, OOP 92 in Munich,
and OBJECT EXPO in Mew York and Europe. Over
30 books on OOT are now it print.
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...vou'll definitely want to avoid those who
have jumped on the buzzword bandwagon so
they can tap a new market for what they have

always sold.

&9
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That's one persuasive list on the positive side of the
OOT halance sheet, but the negative side has some
entries that must be considered. Just acquiring the mind-
set required o succeed with the technology, and getting
people trained, rakes significant time. The first applica-
tion a team huilds using QOT often takes more time and
costs more money than an equivalent convenrional-
rechnology product—even if you do have class libraries
and effective development rools to leverage vour rrained
ream. Experience shows thar getring skills up 1o an
accepiable level can take berween 3 months and 2 years,
depending on the skills of those involved, the rraining
provided, and the teols available. And mastering the
conceprs of a graphical user interface (GUI—almost a
prerequisite, and a given for object applications—can
be a significant challenge for the newly initiated.

But the balance sheer favars OOT as a key technol-
ogy likely ro burst farth in the 19905 The question, then,
is whether vou have the confidence in vourself and in
the direction of this rechnology to stake vour carcer di-
rection on this industry rend. Remember that you will
have o drive, hecause your career is your hobsled.

5o, why is there success for vou in championing OOT
i your company? To put that in perspective, let’s again
laok ar the indicarors as we did with OOT. Career suc-

cess requires a broader outlook than simply achieving

success wirh a rechnology. Tom Peters of In Search of

Excellence s Thriving on Chaos fame said, “Predictability
is a thing of the past” and also: “We are in an e of un-
precedented uncertainty...to win tomorrow requires
quality and flexibility.” Richard Pascale, author of Man-
aging on the [dge, said thar stahility is a dangerous mind-
set for a company. [t stifles creativity and risk taking.
We have entered an era where taking risks and becom-
ing a leader is crucial to survival 2s much as success, Wit-
ness Ted Turner, Time Magazine’s 1991 Man of the Year,
founder of CNN, resuscitutor of the Atlanta Braves and
America’s Cup Skipper. He has a sign on his desk say-
ing, “Lead, follow or ger out of the way.” Such a subtle
gentleman.

Rasabetts Moss Kanter wrote i her book, When (Gi-

anis Learn to Dance, “You are known by the quality of

the projecrs of which you are a kev part, and not by vour
title in a hierarchy.” Picking up Kanrer's lead, lefs think
about what this means for projects vsing object tech-
noloey. Because the indusery trend suggests thar OOT
projects in the 1960s will increasingly be high impacr
and highly successful, the obvious alternative is 1o as-
sociate yourself with such projects.

In 1988 I wrote Whar Your Boss Can't Tell You to
hielp professionals through a review of the myriad fac-
rors that can affect a career. A periodic review is re-
quired 1o see if anvthing might be zhout to throw your
carcer off track, or to see if key opportunities are avail-
able ro be rapped. This is where QOT comes . OOT
is an opportunity, and sticking with non-OOT tech-
nology alone can set vou hack in your career. OOT
simply provides an opportunity to be a part of success-
ful, high-visibility projects.

Championing OOT requires rhat you know it well:
history, details of implementation, benefits, how to pro-
ceed, and above all, how to keep it simple. Remember
that nothing fails like enthusiastic complexity! Iy de-
seribing OOT 1o athers, when selling it to your peers,
managers, and team, remember that DOT is a new con-

cept te most professionals, and rechmological complexity
can be perceived as a threar if not made understandable.

As for history, you should know who has undertaken
projects in your field and what the results were. Get to
know the movers and shakers in the OOT field. Awend
conferences to meet others using and managing the tech-

Haorume om Orieer-Oriesten TECHNOLOGY

nology and commit enough time o discern the experts
from the hangers-on. You may want to call upon the ex-
perts—or they may want ro use you as a resource-—and
vou'll definitely want to avoid those who have jumped
on the buzzword bandwagon so they can rap a new mar-
ket for whatr they have always sold. Get in the loop!
Communicate and learn from the hard-waon experience
of those who have gone before!

For implementation, know the steps of the process
and the resources upon which you will draw. How are
you going to determine the requirernents of the project?
How do you coordinare the analysis, define the objects,
classes, hierarchies, and derermine the right methods ro
use? Emphasis is often placed on prototyping and the -

erative reviews with the users of the producr, but know-

ing how to manage all these factors is crucial to success.
We stress human factors in designing GUIs, but getting
everyhody in a development organization proficient with
an agreed-upon set of standards i3 paramountc—and o
challenge.

As to the benelits of OOT, know o whom they are
the har burrens, and sell to these individuals. Lay your
groundwaork. Make sure you have strong support behind
vou at the ourser and throughour each project you un-
dertake. Quantify the benefits in projecred savings or
added revenue or shorter rime to market. The suvings
could be in doilars, tine, or maintenance as projected
new releases are deploved. Time saved in providing cus-
tomer service or introducing niew products is not only

money, it is competitive advantage in the markerplace —
positive achievement for your company and your own
career as a result,

Selling OOT and organizing your ream 1o deliver on
the promise will pur great demands on your hurman re-
lations skilis. Know who your management sponsor is—
the person who has the authority 1w approve, fund, and
support vour efforr, and has an inrerest in doing so suc-
cesstully. Your sponsor must initiate the project and un-
derstand the ramifications of doing so—and must stand
behind you as difficolties develop thar must be aver-
come. You vourself have o know the ramificarions to
educate vour sponsor, and be cognizant of whar vou are
asking for when getting project sigin-off. You alsa have
o know those people who will have to change as a re-
sult of your project, and those groups that will advocare
your project but don't have the cleur 1o be sponsors of
ir. Being in contrel of management ramifications is ba-
sic to project and career success. 1f this sounds like be-
coming political, in the constructive sense of the word,
you're right, Part of carcer success wich OOT i success
with people. OOT is not a technology in a vacuun.

Introducing change forces vou to anticipare the im-
pact of thar change and the likely resistance to e OOT
represents change. How exrensive are the effects of the
change! Are peaple motivared o change! Will they

have to change their values! Will job procedures or
equipment utilization change? Whose personal interests
will be challenged? Whar social relationships will be
changed? How might job evaluations and performance
incentives be changed? Thinking in this framework will
help you smooth the transition to OOT because it will
strengthen your ability to help vourself and others man-
age the change.

This kind of technological change is the subject of a
new body of study called sociotechnical systems, or 5T8
in the jurgon of the erganizational development peaple.
STS considers the effect on social patterns in the
warkplace caused by changes in information systems
(15) technology. Chumpioning OOT means driving
technical change not only in the social workplace of the
company but also in your own IS group. [ is imperazive
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Seek ways to draw colleagues in, and avoid
isolating yourself and your project feam.

%8

te» he sensitive ro the social changes cawsed by the in-
troduction of new rechnology. Even if you think rhe
changes are minimal, or deferred 1o the future, others
will not necessartly agree. Bring such concerns into the
open to manage and minimize what could orherwise be-
come latent anzagonism. Seek ways to draw colleagues
in, and avold solating vourself and your project ream.
Be aware of and manage the potential problems caused
by being the “new rechnology privileged.”

The henefits to you for championing OOT in your
company can be substantial: visibility, a reputation for
leadership, and meeting and working with colleagues
and senjor managers otherwise unavailable o moest 15
professionals. You will meet and learn from the people
who are making object rechnology into a burgeoning
industry, and even have the opportunivy to write arti-
cles and give presentations o conferences, should thar
e your interest. All these factors enhance your value
angl repuration, and bring credit ro your company and
to yourself.

Championing QOT will make vou more valuable ro
vourself and ro your company, and will demonstrate 1o
athers that vou know how to avoid a crash and keep
vour bohsled on the track! The challenge for you will
be waking control of the sled. = =
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Implementing change

To renew, when we are deadlocked with
the enemy, means that without changing
our circumstance we change our spirit and
win through a different technique.

Frank Douglas

— Miyamoto Musashi

Trial by combat is barbaric. It is fortunate that our cul-
ture has replaced the sword with the statistic and the
lance with the fact, for trial by combat is roday’s accepred
method for dealing with the complexities produced by
broad-hased, discontinuous change. Advocates of object-
otiented concepts and technologies need ro understand
this, and accept the fact that introduction of O-O to a
commercial enterprise will provoke a battle of words and
ideas and, sooner or later, a confrontarion with adherents
to other approaches.

The value contributed by applications growing from
an O-O conceprion will have to be proven to a corpo-
rate environment growing numb from too much novelry

and rapidly becoming unresponsive to the imperative to
change. At ane time it was thought thar all change rep-
resented improvement. Today, a fair chance to prove the
usefulness of a new technology in a commercial envi-
ronment may be obtained only with difficulty.

Object-oriented systems must share the stage with a
variety of other approaches, technologies, and concep-
tual frameworks. These are not necessarily competing
technologies. For example, there is no conflict at all be-
tween the fields of information visualization and object
technology. Distributed processing works very well with
object-oriented languages. Indeed, one has to work very
hard to find a conflict berween two generations of lan-
guages, such as Smalltalk and COBOL, when one care-
fully considers the proper domain of application of each
language. New and older technologies can be integrated.

The profusion of change has actually created a situa-
tion where opportunities to integrate new technologies
abound. For example, Smallralk could readily implement
a business information visualizarion application. This ap-
plication could supplement a COBOL-based transaction
data system. The new technology could demonstrate the
added value it brings, and the overall position of the in-
formation system would be enhanced.

contintied on page 4 ...
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“urvivad in w slow economy among tough comperitors demands flexi-
hility. Organizations thar can adape may survive. Those which defer
change choose their own fate, leaving only 2 question of when, not whether,
they will decline. Yer our infrastructures sre not built to support change,
and reflect cheir designers. We have found the enany. It is curselves.
Take some curious examples. In a recent call 1o IBM, we requested help
with an 0S/2 problem. The install program was hanging. The obvious so-
lurion was to request help. After all, Jim Cavenaugh of IBM was telling at-
rendees at Borland's International Developmenr Conference '92 that 1AM
would support 5/2 on non-1BM hardware to compete against Microsoft
for dominance of the desktop marker. Mo problem, right? Wrong! Big
Blue--ves, the company that is rrying ro ger closer to their customers and
be more responsive o the market—rold us point blank “Since you are not
running 13M hardware, we will not help you. Orher manufacturers claim
that their machines are IBM compatible. That 1s their claim. We do not
test our products en other vendor equipment. We only guarantee [BM soft-
ware to run on [BM hardware.” Their represencative didn's even bother to
open with " sorry™ 4 guess he wasn't! Thar's odd, though. Microsoft
has helped us on many occasions with quesrions abour DOS and Windows
configuration—and we don’t run Microsoft hardware! Whe's changing?
Then there is Informix-—an open systems database vendor char is mak-
ing a major foray into the object rechnology marker. As Informix cus-

tomers are well aware, this darabase vendor has a history of rough cus-
tomer service and inconsistent customer data due 1o separate darabases in
cach department that deals with customers, v seems that renewal bills for
rechnical support contraces don'e always reach the customer. Presumably,
the unfortunate custorcer would discover the problem upon calling for
support, send in their renewal, and all would be happy. There’s only one

gotcha: when you don't receive a bill, your support contract expires. When
the contract expires, you the happy customer are shapped with & 150%
penalty (o renew your support contract—and you cannot receive new soft-
ware releases withour a support contrace. Of course, the now not-so-haopy
customer is welcome to “plead your case with one of the supervisors
make a change in the policy.” Or, in this world of client-server architec-
ure and darabase independence, the customess can do the changing them-
selves—change vendors, that is!

And customers are doing the changing, even when their infrastructure
would tap them in proprietary environments and inflexible technology—
provided that their information rechnologists can help then adapt. Al
here, in the seemingly innocens realm of customer service, are many of
the central issues facing organizations interested in object rechnology
(O flexibility, freedom 1o choose the best solution for the business,
poreability and transparency across placforms ar mulriple lavers (hardware,
operating systems, networking, and database), product interoperabilicy,
product reliability, vendor support, and changing human attirudes.

Mast of us face enough challenges and difficulties with these issues in
our own organizarions that vendors and rechmologies thar don’t suppont
ace the
sume chatlenges as we ourselves experience helps us little, as many of us
are seeking from our vendors solurions, not mirror images of our own trou-

our needs are impediments, not assets. Realizing that our vendors f

bles as we struggle ro change our own people.

Lt is this dilemma of change that our fearure author Frank Douplas ad-
dresses. As technologists, our strong suit is technology; as chanpe apenes,
out strength shiould be people skills. Perhaps we now have an insipht into
our vendoss” change problems-—they too are more facile with technology
than with people {(their customers or their own)! Yer, as Mr. Douglas ob-
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Erglewood Cliffs, NJ 07632 announced the publication of several titles on object technology:

Oriece-Orienren Anacysis ami Desiow by James Martin and
fames Odell addresses the difficuliies encounterad in
founding analysis technigues on a particular technology.
Written for the typical systems analyst, the book teaches both
the underlying phifosophy of object orientation and its
practical usage.

Crass ConstrucTion N £ ann C++: Opiect Pracramaing
Funoaseniacs, by Roger Sessions, is a complete, in-depth
introduction to object-oriented programming, developing
classes, and C++ for C programmers.

Opizer-Chrienten Procramauns wirs C++ anp OSF/Marnir, by
Douglas A, Young, takes the object-oriented approach to
designing and building applications for interactive window-
based user interfaces using Ca+ and the OSF/Motif user
interface toolkit.

A Baoox or Quecr-Orientes Knoweence: Orject-Orienyen
Desion ann Imecemenianos, by Brian Henderson-Sellers, is
an introduction to object-oriented analysis and design rather
than progranmming technifues.

Moobuia-3, by Samuet P Harbison, PhD, provides
programmaers with a clear and complete description of the
new Modula-3 programming language and shows them how
o write clear and correct code.

Disrmpuren Opjeor-Chuenten Svstems Anarysis, by Prabhat K
Andleigh and Michael R. Gretzinger, presents and evaluates
application design and development methadologies. The
authors have developed a unigue Frame-Object Analysis
Methodology for advanced modeling.

Fre Lo+ Procramser’s Hanonoox by Paul | Lucas is a quick
reference guide available for AT&T s Release 3.0 of C++. The
book is a programmer’s reference for fast look-up of
information on Ca+, the preprocessor, the inputfoutput
fibrary, and other libraries for both novice and expe-
renced C++ users.

Toows 5t TecknoLocy OF OpecT-ORIENTED LANGUAGES anD
Systems by Tim Korson, Vijay Vaishnavi, and Bertrand
fdeyer, contains the proceedings of the Took 5 conference
held at the University of Califoraia, Santa Barbara in the
summer af 1991, Topics covered include ohiect-oriented
databases, reusable objects, a comparison of object-orienled
languages, object-oriented user interfaces, and ohjeci-
ariented project management,

C++ For Procrammiers, Book/Disk Version by Sharam
Hekmatpour now includes a disk containing all
in-Lext Programs,

Trr Homume Cavenpar presents conferences and meetings that focus exclusively an object-oriented technology. To have a
meeting or conference listed, please send the dates, conference name and location, sponsor(s) and contact name and teleplhione
Street, Suire 1584, San Francisco, CA 94127, fax:

nuinber to the Edivor: Robert Shelton, 1850 Union

(415} 928-3036,

| Jupe 1-4, 1992

| Object Expo
| New York Ciry

Conract: 212,274.0040

May 18-22
InterOp

Washington, 1XC
Contact: 415.941.3399

Contacr: 614.588,8649 Contace: 081.742.2828

June 8-12, 1992 ! June 16-18, 1992
USENIX % 5Dy 92
San Antonio, TX '; London, UK

fuly 14-17, 1992
Ohject Expo Europe
London, UK

1 Contact: 212.274.0640

i
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Partnerings &
Acquisitions

Object Design, Inc. announced it has established a worldwide network of top distributors for its QDBMS, ObjeciStore. Object
Design’s international partners are: Apscore International Pty. Lid, headqguartered in Newtral Bay, Australia; ByM based in
Madrid, Spain; Flsa Software located in Cedrex, France; ENEA DATA AB, headouartered in Malmoe, Sweden: Patzschke +
Rasp, located in Wiesbaden, Germany; Sema Software Technology, based in Chippenham, England; and Toyo Information
Systems Co, Lid, headquartered in Tokyo, Japan.

Object Design also announced it has cosed a $2.5 million round of financing led by Los Angeles-hased Brentwood
Associates and including its existing investors. The investment represents a 30% increase in Object Design's per-share
valuation over equily placed during the company’s third round of financing seven months ago.

ONTOS, Inc. announced a cooperative marketing and proaduct integration agreement with ParcPlace Systems. Under the
terms of the agreement, the two companies will cooperatively integrate and market ONTOS D8, ONTOS Studio, and
Objectworks/C++. The product integration is avilable now and is currently supported on the Sun SPARCstation.

OMNTOS also announced a covoperative marketing and product integration agrement with Centerline Software, Inc. The
newest release of the ONTOS DB object database, Release 2.2, and ONTOS Stadio are now integrated with the ObjectCenter
programming environment for C++ from Centarline. The product integration is currently supported on the Sun-4 SPARC,

Petrotechnical Open Software Corporation (POSC), Corstar Business Computing Company, Ltd., and its jnint venture partner
N.Y. Electriciteitsbedrijf Suid-Holland (EZH) have joined the OMG as corporate members. The QMU also announced that
over 35 companies plan to support the Commaon Object Reguest Broker Archilecture (COBRA) specification adopted by the
O last fall,

Lucid, Inc. anncunced the appointment of Simon Clephan as manager, international distribution. Clephan will manage
international distribution for Lucid's family of C and C++ compilers and the Energize Programming System focusing first an
Eurepe, Japan, and Austratia. Clephan was most recently product marketing manager at InteliiCorp, Inc.

Lucid, nc. also signed a technology agreement with Hal. Computer Systems, Inc. to provide Lucid’s SPARC-based C, C++,
and Fortran compiler technelogy to help build high performance and speed imo Mal’s compilers for its family of SPARC-
based computer systems. Hal Computer Systems” computer svstems will be targeted at commuercial users of open systems,
Lucid will provide technical support ard assistance to Hal's development requirements as required.

MetaWare, Inc. announced an agreement with Phar Lap Soffware to license MetaWare's Globally Optimizing 32-hit High
T4+ Compiler and Fhar Lap’s 386/005-Extender wogether in & package offered by sach company. This agreement thwcvs
an already successfal five-year business and marketing relationship between the two firms,

UNIX System Lahoratories, Inc (US0) and Hewlett-Packard Company (HP) announced that HP will provide exception- and
event-handling technology for USL's Cet language systermn. This announcement grows out of cooperation between HP and
USL throughout HP's development of this exception handling feature.

Ohbject Technology International, Inc. announced that products developed under the recently announced IBM Applications
Business Svstem/OT1 development agreerent will include remote database access conforming to IBM's distributed relational
database architecture (DRDA). Initially developing a DRDA applciations requaster, the BM-OT] development agreement is
intencled to enhance the capabilites of AS/400 programmiers using graphical user interfaces, cooperative programiming and
abject-criented programming.

Horune on Oepror-Orisntsn TeCHNOLOGY

serves, the wrong approach to change undermines
the organization’s willingness to change, reduces
flexibility, and increases resistance to new ideas.
And the persistent demand for change can wear
down those whose mission it to be skilled in the
rechnically complex. Ironically, this intense
change is increasing the technological opportu-
nities as it breeds its own resistance.

Learning the new requires a willingness to be-
come “not skilled” on rthe way to developing new
skills, and few organizations support this learn-
ing cycle effectively. Most, as Mr. Douglas points
out, adidress new ideas rthrough erial by combar—
under cireumstances that reflect more on the po-
litical power of the combatants than on the pur-
pose of the rechnology. Our strengths with
technology-—insight, ability to think abstractly,
cornfort with complexity, singularity of purpose—
which would seem to work in favor of flexibility
can as easily work to our detriment in a change-
demanding environment.

Mumbness to change in [T divisions s nor
simply an inherent, human-change resistance
phenomenon. Markering hype and silver buller
technologies have unrealistically inflated expec-
rations and derailed enough well-meaning prac-
tirioners rthat change for the sake of a new tech-
nology is decreasingly appealing. Perhaps this
aspect of la resistance is maturity and realism,
Technology has heen a value n and of tiself in
our culture, and we are only now rediscovering
the original purpose of informarion rechnology
as & support tool 1o increase business effective-
ness. That phrases like “business value of tech-
nology” abound sugeests a realignment of values
that will be reinfarced by the trend roward use-
ful new technology being driven by our business
parthers rather than by ourselves.

But resistance is resistance and, 25 Mr. Dou-
ghas states, “a fair chance to prove the usetulness
of a new technology in 2 commercial environ-
ment may be obtained only with difficulty.”

Morman Plant of the Object Interest Group
in England joins us again (see HOTLINE, March
1992 wich a substantial statement on the needs
of large I'T arganizations and points out critical
areas in which this emerging rechnelogy should—
and should not—he deployed. Mr. Douglas ob-
serves thar new rechnolagy is often triaded inin-
appropriate domains. Mr. Plant clearly identifies
those domains from the perspective of organiza-
tions with tens of thousands of online worksta-
tions and millions of daily rransscrions. He also
proposes areas of strength for OT thar allow in-
tegration with the areas of strengrh (or ar least
stability) of our legacy systems.

An observation: those who are saddled with
the cost and burden of legacy systers are look-
ing for ways to grow new capabilities with OT,
and view outtight replacement of those core sys-

terns 25 beyond the reach of either their organi-
zation’s fnances or a relatively new rechnology
that was not designed to solve transaction-pro-
cessing problems on that scale. Risk containmens
is the term Me. Plant uses. Those not faced with
20+ year old, 40,000 online user systems seem to
view outright replacement more a5 an opportu-
nivy than as a risk. Forced to choose berween an
inflexible bur well-tested core system that cor-
rectly handles passenger ricketing and a new core
system that offers flexibilicy and a tool-kir ap-
proach to solving problems—well, vou choose!
When vour entire revenue steam is on the line,
rechnology becomes bur an amusing sideshow,

This is not to sugpest that business recengi-
neering and the replacement of archaic core sys-
terns cannot happen. The business reality facing
air carriers like Brivish Airways, United, and
American Airdines should serve as a sobering re-
minder to those of us who are already converts
to O Turning back to our feature arricle, the
converts have to prove the business value of OF,
and the best proving ground at this point in the
maturity of OT is often not the core. To para-
phrase Mr. Plant, applicarions thar extend the
reach and range of the business by augmenting
the core offer the greatest return on investment
tor the application of OT today,

Dr. David Bellin addresses a different aspect
of adaptation—the unpreparedness of our legal
and policy infrastructures for this new informa-
vion technology, and specifically for some of the
implications of OF. Consider the licensing is-
sues, security risks, and product liability associ-
ated with extensive class library use. How we val-
idate libraries—especially chose for which we will
never see 15 an issue that few have ad-
dressed on par with the obvious benefits of build-
ing applications from libraries of software-1Cs, ro
use Brad Cox’s rerm. These issues are critical to
large organizations, like Mz Plant’s Brivish Alie-
ways, which would start using OT for reach and
range applications then wigrate it over time (ar
some point after accepted rechnology maturity)
into core applications,

Yet other new exposures are created by the elec-
tronic business environment thae OT enables. Pe-
cause of horh heritage and desien, object-oriented
development environments, “objecthase” man-
agement systems {OBMS) and even graphical user
interface (GUID) builders encourage application
client-server separation. While client-server ar-
chitecture within a single machine facilitates porta-
bility and interoperability, the real power is seen
only across networks where heterogeneous client
and server hosts cooperate across local or global
networks. New issues of security, privacy, need-to-
know, and respect for the expression of ideas in
conflict with one's own are unavoidable in this net-
worked electronic environment.

Global networks confound the problem by
adding international politics, different culzural
values and legal systems, and asymmetrical views
om expression, belief, ownership, and privacy. As
[, Bellin expresses, these are issues to be raken
seriousty. Even within asingle nation—rthe USA—
what would be established policy with regard ta
vhysical property or verbal communications is not
honored where elecrronic nerworks are concerned.
Accepted and assumed prorections are not en-
torced. The world of electronic reality raises new
problems for a legal culture whose roors may be
found in physical property law.

[n our inverview with industey analyst Natasha
Krol, we address cuttural change from a different
perspective: business process reengineering, The
real opportunities offered by OT are, as Ms. Krol
paints out, to be found in the compelling narure
of the underlying paradigm itself 2nd its impace
orthow we can think about business and systems.
Effective use of OF requires that we thoroughly
understand the atomic fundamentals of the busi-
ness our applications support, and the paradigm
provides support for that return to ﬁrﬂt princi-
ples. The promise of OT is in making cleaner the
rranslation of business into applications.

But where does one start with OT7 Ms. Krol
suggests thar 1T apply OT o model and under-
stand the legacy systems, thereby gaining experi-
ence with O and a betrer understanding of the
core that will be augmented or—eventually—re-
placed. As informarion technologists better un-
derstand both OT and the businesses they sup-
port, Ms Krol sugvests, they can morve effectively
partner with the business community. Within that
partnership, avenues can be found for leveraging
the business with useful information technology.

Our authors this month strike some common
themes about change from notably different pet-
spectives:

@ we Information technologists face the great-
est problem with change

= our business partners are ahead of ug, and don't
count on them good-naruredly waiting for IT
to carch up

e change will continue to be the norm

That OT requites so substantial a perspective
shift from the computer-centricity of batch pro-
cessing applicarions is one of our greatest chal-
lenges as information rechnologists. With 80%
of I'T resources commirted to maintaining lepacy
systems built g decade or more ago, it's not sur-
prising that the tool-kit view of flexible, user-em-
powering applications s a stretch! This is, how-
ever, a stretch that we have to make to remain
useful ro our organizarions and customers. It is
alse a goal that [ believe we can reach, given the
personal commirment to do so, ==
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Life is never so simple. People are involved, as is
knowledge. Every decision made will be made by some-
one who has some type of self-interest. Each individual
will also hgve an incomplete idea of the purpose and ea-
pacities of the new technelogy and of the problem ar
hand. The advocates and practitioners of each compet-
ing approach will not cede their pasitions. Indeed, the
“assembly of facts” will rapidly become a set of fairly

standard assertions:

# The “new technology” is mot new. "We did rhat i
assembler when [ started in this business.”

e Existing technology can do thar just as well as the
new techriology.

e The existing rechnology is a proven approach.

e The new technology will praduce a significant in-
crease in productiviry and reduce mainrenance cost,

It should also be noted that an opportunity to intro-
duce g new technelogy is alse context hound. It will be
created by the business environment. One of the changes
that las been reaching a level of crirical importance is
ernphasis on the business relevance of every technical
change made to a corporare technical infrastrucrure.
Purely technological changes will probably be thruse

aside. However, innovations that address the business's
competirive stance or its product marketability will have
a greater opportunity to demonstrare value.

A conrest is the inevitable result of this combination
of partial understanding, public inrerest, and conrinusl
change. The contest is a duel between vwo technical ap-
proaches 1o a business problem in which winning or los-
ing becomes the major issuze mather than the ohjective is-
sues surrpunding the changs: the cost, heneht and
potential offered by the new technology. It is also un-
tikely that the contest will take the form of a competi-
tion between the two rechnologies. [tis more likely that
the battle will be sertled by giving the new rechnology
a “chance o solve an important business problem.” All
o0 often, this chance is the end result of considerable
maneuvering by all parties,

Frequently, the autcome of the contest is sertled by the
acoual assignment made. At one company, the advocate
of Smalltalk was maneuvered into taking on a project 1o
construct a transaction-based system capable of outper-
forming a COBOL-CICS system that benchmarked at 300
transactions per second. OFf course, it is possible thar the
advocare could design and build a system that does just
that, and introduce an entirely new way to build transac-
rion systems. But it is more likely thar COBOL-CICS is
perfectly suited to what it was doing, while Smalltalk is
betrer suited for other things.

It is unlikely thar any advocate of a new technology

would get maneuvered into such an absurd rest withour

the help of a dedicated adversary. If left alone, the ad-
vocate can develop a situation that provides a significant
business benefit and demonsirates the strength of the
technology. The sitvation is complicated by the partic-
ipation of interested parties from both the rechnicatl and
nontechnical areas of the business. All these partici-
pants have either embraced or rejected the new idea.
Those who have rejecred the idea will generally mani-
fest their opposition in the “contest.” However, those
who have accepted the idea with the greatest ferver fre-
guently become a major source of problems during the
maneuvering period of the confrontation.

Conversion to the new idea is the foundation of
change. Sharing che vision with others is essential. The
advocate can prevoke an unfavorable contest. Tech-
nologists are nororious for their oprimism. Every IS de-
velopment manager has been stung one or more times
by someone overpromising and then underdelivering. In
the words above, “We did thar in assermbler when [ started
in this business.” [t is much more common in newer tech-
nologies, however, when practical limimtions seem more
like the carping of opponents than real barriers,

Neonrechnologises are increasingly becoming adve-
cates for new technologies. [t has become quite common
for the marketing department or the Chief Financial
Oitficer ro advocare shifting to object rechnology. The
dynamics leading to a “test” can originate from non-
technological sources more readily than from techno-
logical cnes. Afrer all, these individuals are conducting
the business. They have an immediate interest in im-
proving anvthing that will help them do so. A contest,
not unlike the great air races thar helped ro prove avia-
tion, frecuently seems 10 be the best way to decide on
the suitability of a porentially more helpful way to con-
duct business. Confrontations and rests often are the only
way new technologies can make their way into the busi-
ness CllltL[l‘ﬁA

Even though the contest is supposed o be won or fost
based on suitahility for business, the advocare is often ham-
pered when negotiating the subject matter of the tese.
The precontest of determining the subject marter cannot
be won “at all costs.” Advocates of the new technology
are a factor that must also be considered. If the maneu-
vering is not handled correctly, the 1est may provide fuel
for a “breakaway” group that will be dedicated o imple-
menting the new rechnology “correctly.” lmplementa-
tien of CASE and relational darabases was frequently
complicared by these breakaway groups,

Afrer the subject of the test has been decided, events
will move into a new phase. The bastle will escalare and
the number of issues will proliferate wildly. This phase
will expose the “soft underbelly” of the ideas to circum-
stances intended to demonstrate its suitabilicy for prag-
matic use. In this phase, the more muscular primary com-
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Comeau C++ 3.0
With Templates

Comeau Computing
g1-34 {.20th 5.
Richmond Hill, NY 11418
718.945.0004

Comeau Computing announced the availability of Comean C++ 3.0 With Templates, its multiplatformed Ca+. The new
release includes support of ANS! Ca+ templates, which enhances the code reuse capabilities of C++. Comeau Computing also
announced it intent 1o provide support for numercus back-end C compilers and additional ports of Comeau C++ 3.0
Comeau C++ is especially designed with cross-platiorm and cross-operating systermn capability. Previous versions of Comeau
Ca4 supported MS-DOS, all UNEK 386%, SCO UNIX 386, SCO XENI 386, the ATRT 382, AmigaldOS, ATE&T UNIX PC 7300
and 387, the Sun-3, and the 1BM RY6000 ATX. Comeau C++ 3.0 adds support for the Sun SPARC, and others 1o include the
Atart 5T, LUINEE SVR4, MS-Windows, and O5/2. .

ENVY/Developer
R1.38¢

Cibject Technolpgy
imernational, Inc.

1785 Woodward Drive
Ottowa, Ontario, Canada
K2 0Pg

Ohject Technology International, Ing, announced the immediate availability of its object-oriented product development
environment, ENVY/Developer R1.30 for Smalltallk/Vv PM V1.3 and Smalitallk/V Windows V1.1, This product provides a
powerful concurrent software enginesring environment for systerns arad applicatons development. Team support, version
contral, and configuralion managemenlt are seambessly integrated with Smatlall/V's programming environment. Release 1.30
includes ENVY/Fackager, OTVs tood {or delivering small, stand-alone Smalltalk applications. With ENVY/Developer,
development leams using Smalhalk may work concurrently on both G%2 and Windows. Sophisticated change browsers
support the ability 1o compare different component versions.

Action!

Expertelligence, Inc.

5638 Hollister Ave., Ste. 302
Galeta, CA 93117

BO53.967 17497

GLUE Master 2.0

Professional

Vieermuis Software Research
PO Box 2584

350 GN Utrecht

The Netherlands
31.30.32.49.44

ExperTeliigence announced & new version of iy intellegent interactive graphical application development systent Action? for
Version 1.3 of Digitalk’s Smalliallidv Py Action! V1.3 adds new CUA 91 objects like the Spin Button and the Slider. I also
gives more control o the developers with the powerlul Properties Editor and Coordinale Windows, 1t alse allows interface
compalilibity with ExperTellipence’s Macintosh Lisp versions of Action!, Action! is lotally obiectoriented and dynamic, and is
also totally machine, system and language independent,

G Master 2.0 Professional, the latest release of the application framework for development of GUI applications for (05/2
and Windows, Is now suppiied with an Application builder that enables users to draw their application an the screen. Online
help and complete CUA help are alse available. Features also include a C++ Browser, which lets developers browse through
the source code of all GUI Master classes giving them total programming contzel. CUL Master 2.0 Professional can be
installed on efther an Q8/2 or a Windows platiorm.

Style

Software Ingenuities, Inc.
PO Box 1586

Ballwin, M 63022
314.391.7772

The Windows version for Style is now availzble from Software Ingenuities, inc. Style is an all-purpose class library for object
rmanagement. It can help C++ programmers develop faster, smatier, and more maintainable applications. With a single call,
programmers can perform operations such as: access distantly hnked obiects, collect objects meeling certain criteria, destroy
selected objects, save and load objects from disk files, print selected abjects, print links between objects, and search for a
speciiic object.

ProVision:Windows

Version 1.07
Soffdesign International, Inc.
1303 Columbia D,

Ste. #2049

Richardson, TX 75081
214.644,0088

SoiDesign international, Inc is now shipping ProVisiom:Windows Version 101, a completely object-oriented human interface
develapment library for Clipper 5.07, ProVision ' Windews provides Clipper programmers with features necessary 1o build e
virtual-paged, modeless, event-driven human interfaces. Bt handles all windowing and mouse selection details.
ProVision Windows supports dialogue, box windows, message box windows, icans, and Multiple Document interface (M1}
windows, The Hbrary includes a tightly imegrated mouse subsystern. Windows, controls and menus all support the mouse
automatically requiring no programmer intervention.
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- Product Announcements

Prodluct Announcements Is a service o the
readers of the Hevvne on Opeor-Orientes
TecHnoLooy; it 15 neither a recommendation
nor an endorsement of any product
discussed.

HP C++ 3.0

Hewletl Packare!

PE Dept. 3000 Hanover 5
“alo Afto, CA 94304
4155086600 ext. 7717

Hewlelt Packard Ca. infroduced HP C++ 3.9, an object-oriented programming fanguage for application developers working
on HP's Apallo 9000 workstations and HP 9000 business systems and servers. HPs fmplemeantation of exception handling
conforms to the AMNSI Car committee’s definition. HP's fully integrated Ciab tool set is a key component in the development
of applications for a wide range of markets, including computer-aided design, relecommunication, user-interface
development, business graphics, database development, and multimedia.

ONTOS Studio
ONTOS, Inc

Three Burlington Woods
Burfington, MA 01803
G172 2727110

ONTOS announced ONTOS Studio, an interactive, front-end developnient toal that allows the ONTOS object database
developer to build graphical user interfaces for a range of applications and store these user interface (LU components directly
in the database. The product is curtently available for Sun SPARC workstations. In a related announcement, ONTOS abso
introduced Release 2.2 of its ONTOS 8 object database with expanded supgort for workgroun applications, increased
support for integrated abject toals and languages, new platform support, as well as performance tuning options.

Archetype

Document Engine
Archetype, Inc.

100 Fifth Ave.

Waltham, MA 02154
617.890.7544

Archetype, Inc. introduced the Archetype Document Engine, an object-oriented development envirvoniment for NeXT
Compulers that enables developers and users to quickly build modular, expandable publishing applications. The Archetype
Document Engine provides a tool kit of ready-to-use objects that can be dynamically linked te form fully featured
publishing applications. DF applications can provide multiuser access to a single document, including multiple users
working on different parts of the same page. The DL provides a locking mechanism for abjects akin 1o file locking in a
netwaork operating system.

OTProvide

Objective Technologies, Inc.
7 Dey 5t., Ste. 1502

New York, NY 10007
212227 6767

Ohjective Technolagies, Inc. announced OTProvide, a database link and query manager between relational databases and
Lotus' Improv. OTProvide allows users 1o easily access dala stored in relational dotabases and integrate that information into
Improv models without a2 Structured Query Language. The product provides point-and-click query generation that lets end-
users who do not know SOL to quickly and ecasily access infarmation stored in databases. OTProvide runs on MeXT 2.0
system soitware, fmprov with the APl Kit, and Sybase. QTProvide wversion 1.0 provides access to Sybase databases only.
Version 2.0, due to be released concurrently with NeXt Inc.s DBKi, will provide access to Oracle databases.

SoundBursts Digital

Sound Collections
M apolis Systems

3208 W, Lake 51, Ste. 133
Minneapolis, MN 55416
61Z2.822.1604

MIDlapolis has begun shippng SoundBursts Digital Sound Collections for NeXTsiep computers. SoundBursts aflows users o
enhance their MeXTstep presentation, musical compositions, voice annotations and applications with the impact of CD-
quality sound. Two SoundBursts collections are available—S5Sound Effects and Percussion. Each collection includes 12
diskettes {an average of 125 soundfifes per collection) of profesionally recorded sounds.

View.h++,
MouseWrapper.h++

Rogus Wave Software, Inc.
P.0. Box 2338

Corvalis, OR 9733%
503.754.3010

Rogue Wave Software, Inc. announced two new C++ libraries: View h++, a commercial library based on Motif, and
MouseWrappee.h++, a system for simplifying Interactive graphics. View.h++ for Motif offers two levels of functionality. Al its
lowest level, it encapsulates 100% of the functiomality of the Open Software Foundation’s industry standard Motif Graphical
User Interface in a C++ library. Al the higher level of functionality, View . h++ for Motil offers & Model-View-Controller
architecture with an even more abstract and powerfud programming interface. MouseWrapper bt 15 & system for managing
obiect picks, drags, rubber banding, and interactive graphics. Grabbers are also included for inferactive construction of
complex graphical composite objects.
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ponents will eften be compromised or even displaced by
the functions supporting the primary ones,

For example, one strength of an object-oriented de-
velopment environment is that developers can become
extremely productive. Changes can be incorporated eas-
ily; the husiness world con find a direct counterpart in
the class Hbraries and in the programming manipularions
of developess. However, the time to learn the environ-
ment is very long, and productivity during that time is
well below that of third-generation developers. Changes
are incorporated easily in a single-image system. Once
multiple developers begin to work independently, the
process of configurazion management becomes an accu-
rate sinulation of the Tower of Babel.

I this phase, practical shorccomings will surface un-
expecrediy and repearedly. This is often surprising to the
advocate, but it shouldn't be. Mathing is perfect abour a
new technology. The products thar implement it are im-
mature; everyone should expect that the product will be
nnable to handle a great many practical issues. The tech-
noloey and the techniques for its use need ro accommo-
date all types of siruations thar ate inconsistent with the
main premise of the technology. There will be many com-
promises with the pristine view the rechnology afforded
ar the beginning of the contest. These changes offer new
apportunities for the contest to be lost.

Arguments ahout pracrical issues will become dom-
inant during the testing phase. This cannot be avoided,
opponents will see that every problem is highlighted, A
truly dedicated opponent will zrtempt to raise each is-
sue as being of critical importance. Resolving the
substantive issues successfully is important, of course.
There must be training; there must be configuration
management; there must be un appropriste class creared

for some unnamed business problem. But, answering the
secondary issues created by the rhetoric will become es-
sential to the final outcome of the test. The secondary
issues represent those issues having nothing to do with
rhe rechnology, per se, bur that every decision maker
understands. They are frequently presented as “integra-
tion” issues, although they seldom represent integration.

Secondary isstes can run the gamur from paper-based
approval methods to security, [nsome cases, the secondary
issues can lead ro decisions thar will vircually incapaci-
tate the product being used to test the technology. An
apt case in point was provided by one company testing
B2, During the design of the test, [S management im-
posed the requiremens that all DBZ database adminis-
tration be conducted in batch through a secure sched-
uler. This is extremely difficult, so the test failed when
the IBAs were unable to maine

n the rables during the
test. The decisions made on these issues will determine
the success of the test. The advocate of the new rech-
nology must be alerr to the isues the moment they emerge,
and must understand the forces that have brought therm

farth. Addressing these issues will normally require the
most dramatic changes in the use of the new technology.

Whatever specific manifestation of the new technol-
ogy is chosen for implementation during the test, the
technology it represents will have its central tenets
modified. This is a source of new problems for the emerg-

ing technolagy. The very people who have brought the
technology to the edge of implementation may find them-
selves revolted by the compromises with the ideas they

L

Former enthusiasts can be formidable
adversaries if sufficiently disillusioned.

9%

ariginally advocated. They may begin to insist on “keep-
ing to the model” These insistences may make it very
difficulr ter accommodate demands imposed by business
realities. 1t is difficult to know when to remain true to
theary, and when to bow t necessity. Former enthusi-
asts can be formidable adversaries if sufficiently disillu-
siomed. On the other hand, theory is never adequate in
and of itself It must be expanded empirically. As with
the other components of the test, the ability of the new
technology to be responsive to the praceical is on rial.

The battie has only begun when the test has reached
a successful conclusion. Frequently, rhe rest has only
been a pilot. The resules will almost certainly be dis-
missed as being inapplicable 1o the real world. There
might even be an effort to prevens the new technology
from repeating the results with a “real” application. What
is increasingly prevalent is the cutrure shock spreading
through American corporations. Technology is chang-
ing much fasrer than the rechnicians are comfortable
changing themselves.

As one ser of changes succeeds the next, a yearning
far some type of stability is becoming increasingly preva-
lent. Members of organizations achieve thar srabilicy by
translating new ideas, rasks, and possibilities into things
that are familiar and clearly understood. It is no use point-
ing out that a “paradigm shift” will be required o prop-
erly employ the new rechnology because the very con-
cept of a paradigm shift has been assimilated into a simpler
idea of being smart enough to understand what's hap-
perning. Of course, everyone who is “smart enough” to
understand a paradigm shift is certainly smart enough w
undletstand a new torm of technology.

It is here, in the wider sphere of acceprance, thatany
new technology must win its most decisive challenge. A

continued on page {4,
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at large-scale IT users want from

The Object Interest Group (OIG),
consisting of 14 large UK companies,
two Government departments, and
one University, was formed in May, 1990.

Norman Plant

lts purpose is to understand and assess object technol-
ogy, get hard evidence ro support the assessment, en-
able member companies to position the technology in
their [T strategy, and to communicate to suppliers what
large-scale users want in terms of method, tools, and
support. Project members include Barclays Bank, Brivish
Petroleum Rescarch, British Aerospace, British Adr-
ways, British Steel, British Telecom, Department of
Trade and Industry, The Treasury, Ford Motor Com-
pany, Imperial Chemical Industries, Lloyds Bank, Na-
tional Westminster Bank, Pradential Assurance, Rolls
Rovee, Royal Insurance, Trustee Savings Bank, and
Universiry of Strarhelyde. No funds were involved.
Each company agreed to contribute ar feast 40 man
days; in total, some 1500 man days went into the as-
sessment. The business case for sharing was retumn on
investment: 40 days in, 1500 our.

In my previous article' I presented our overall as-
sessment of the technology, which can be summed up
by our shared conclusion:

Ohyject orientation is potentially one of the most pow-
erful technologies ever to become available o the
IT industry and its users. As such it demands high-
calibre managerment. It is not a panacea but a high-
power tool—-dangerous if misused but capable of great
things.

In this article, [ shall focus on why Q-0 is not a panacea
and, in particular, why it is too early for the wholesale mi-
gration of any large seale [T function entirely ro (0-O. As
we saw both promise and insufficiency in state-of-the art
00, one of the GIG's objectives was to identify to the
supplier community what it is we want from (-0,

We did this by trying to define what maturity would
look like, assessing the current state of the art, and al-

-0 suppliers

lowing the gap to represent our needs. One problem with
this approach is that undl vou have a reasonable level of
experience on real projects itis difficult o know what the
real problems and hence what your real needs are. At the
time of our assessment, February, 1991, none of cur mem-
hers had extensive experience with (-0, although this
is now rapidly changing. Nevertheless what follows is our
best attempt to state and garher all our needs together in
ome place. Tappreciate that the products and services pic-
rure is continuously evolving, but what follows is a rea-
sonable represenzation of what are still the concerns of
the large [T division as regards G-O.

METHODOLOGY INTEGRATION

Many industries have made substantial investments in
current muethodologies such as the information engi-
neering {{E) approach. Like many other approaches,
though not uniformly successful, 1E has defivered enough
value that it will not simply be discarded by the [T di-
visions thar have invested in it. Therefore, understand-
ing how IE and O-0 coexisr will be 2 crivical step in
gaining acceptance for O-O in large 1T divisions. This
immediately raises a nunnber of questions:

® What is best in the 1E and O-C philosophies?

® To whar extent can 1E- and O-O-based systems

coexist?

# Whar are the practical migration paths from 1E o
-0, and which of these is the most practical roure
given available technology, the state of developmens
of O-O merhodologies, and our intended use of
o007

= What changes to our working methods are required,
how do we incorparate them, and how should we
document these processes and methods?

¢ {“hange control will be a problem rthar will be fur-
ther exacerhated by the introduction of workstations
and client/server technologies: how do we manage
this change?

Similar questions to those above arise for other cur-
rent merthodologies such as Yourdon and SSADM. If
vendors of ohject technology fail to provide a migra-

Haorome on Opliect-ORIENTED TECHNGLOGY

Reuse

.. The situation [of modules in object technology] is
analegous to the use of integrated circuits (ICs) in
elecironics.. The intemal complexity of an IC module may
be very great, bdl ils cornection to the odtside world is
limited to a few very well documented pins: it is neither
possible nor desirable 10 connedt directly 1o the insides of
the device. Information hiding serves both to simplify the
application of modules as well as o protect proprietary
construction methods; this is analogous (o the common
practice in the packages software industry of selling only the
executable binaries, not the source cade, .,
The abject is produciivity, T.C. O'Haver,
InTetiaers Insrrusients & Compeurers, 492

-..Soflware developers need 0 reuse mare program code and
nead to use higher-level building blocks in order to cut the
terribly long time it takes to develop modern applications.
[Brad] Cox passionately believes that object-oriented
programming and the concapt of what he calls a software
IC—the soitware eguivalent of an integrated circuit—are the
wayv to go. There is evidence 1o support his ideas. Borland,
for examaple, keeps putling out major upgrades to its
products, such as Qualtro Pro and Objectvision, every six
months. Borland claims that object-oriented programming is
the key behind thelr accelerated release schedule. ..
Knowledge is good for vou, Fric k. johnson,
Pucer Souno Compurer User, 2/02

Making the
Change

...The only drawback to ohject-oriented technology is that,
while not exactly new, relatively few 1S professionals have
had experience with it. Object-oriented program structures
are so radically different from conventional programs that
many older Cobol programmers—who are used 10 breaking
down tasks and sub-tasks, etc.——-have a ot of trouble
learning object-ariented programming. (Conversely, recent
college praduates without years of old techniques under
their belts grasp it quickly.).. it s quite possibly, believe
some ohservers, the foundation of the next generation of
development tools. If il can surmaount the shortage of

expertise, it might well be.
Bank tech review-—liberated data: free af last, froe at last,
TCP Banwive Sorrware Review, \Winfer/8]

.. The fastest changeover to object-ariented technology is
occurting in the software that cngineers use to automate the
design of complex electronic and mechanical systems.
Traditionally, in computer-aided design, cach enginesr uses
a set of specific software-based tools, Object-oriented
frameworks will allow engineers 1o put together a suile of
tools from different vendors. The object-oriented software
witl make it practical for each of these design tools to share
# commmon graphical interface, making them easier to learn
and to use. As designers work for hours on their section of
an overall project, the object-oriented database will help
keep tabs on any c¢hanges thal might affect other sections.
Moreover, object-oriented databases take some of the
tedium aut of designing. An electronics engineer, for
example, could simply specify what task a circuit should
perform; the object-oriented database will help translate this
specification into a circuit desigre... The changeover in
business data processing will come mare slowly, [Ohject
Design’s Thomasl Atwood says, because present relational
databases are well-suited Lo the file structures common o
business applications Object technology will be used
instead to integrate the computer’s underlying operations....
Software’s new, Robert Haavind, Technorooy Review, 3/92

..iGartner Group’s David Stein]"Object technology is
prabably the most significant development in software

technoiogy in 40 years. Like all major baseline technalogy
shifts, this one won't be felt immediately hut over a 10-year
period. A massive amount of development has to he done,
but this is so far-reaching in its effects that it will impact
firerally everything that's being done with sollware. You now
have the ability 1o standardize, and that changes the
economics of software development, which is where the big
bucks are spent....”

iMerrill Lynch & Co.s Anthony Pizi]”. . Multimedia is the
future for training. [t allows people o learn at their own
pace. This technology is very good for training people in a
standardized way. A firm’s staif might be spread out among
five different offices, but they can all use the same training
program. Investment bankers might use multimedia to give &
presendation to a client and make changes on the fly. Bul
ane of the biggest problems is portability. You need either
tremendous amounts of memory or 2 U-haul to fug all the
hardware like CD player, CPL and monitor, Live video is on
#s way, but any time you incorporate video and sound, huge
files are created, which have lo be compressed. More
“affordable” boards are coming oul, so end users don't have
o worry about losing any data...”

{Andersen Consulting’s Robert Gachl”.. . Rule-based
processing and object-ariented development are
technclogies that firms on the Street could use to sieer clear
of large applications, which have millions of lines of code
and don't lend themselves to flexible new product
development. Object-oriented technology and maximizing
code reusability — changing something, copving il or
adding a variant—as opposed to starting (rom scrateh, would
save the Street a tol of development costs and time.
Applications would get to traders faster if programmers
could reuse packets of fogic that are two 1o three commands
long. Applications with only 30 percent to 40 percent of the
cade are easier 1o maintain, document, understand and fix.
In addition, by using both these technologies, programmers
stay in the end user’s world and define systems from a
business standpoint...”

Hot technologies for the 1990s, Ann Goodran and Jenna
Michaels, Ware Srreer & Tecunorocy, 2/8.2
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Methods

.WThere s a crealive tension building in the computer
industry between the “way we used to do it” and the "way
we should do it” Object technology is causing this tension,
as the vision of the way we should do it clashes with curent
reality. There is only one way (o resolve this tension we find
curselves in: either pull the vision of object technology

towards reality, or pull reality loward the vision. ..
Object Request Broker—the end of the beginning, Chris
Stone, Oerect Macazine, 3-4/62

.The changing nature of systermns, however, including: a
move o distributed development and deployment, the
increased use of graphical user interfaces, improvements in
language and environment technology, widespread
availability of classes and libraries, will speed the adogption

of ohject-oriented progranmiming languages. Large systerns of
the future will evolve on a project or functional basis rather
than as multivear phased systems. As the world migrates to
reusable components and the development of organic
systemns, small methods will once again dominate. A
method like £, based on the mainframe-centric masier
enterprise mode! view of the world, will ultimately collapse
under its own weight, When ohjectifiad versions appear,
view them with caution, and ask if the problems they are
solving will be refevant to you by the time vou complete
your enterprise model,

Methodology: Objectified information engineering—the
method Hme homb? Adrian Bowles, Osgecr Macazing, 3-47/92

Class

Libraries

i the longer term, it wilf be up to comtent specialists to
define the hasic services that classes should provide in a
way that makes them more independent of their
implementation context, ..

. Inaddition to warranties and centification prog

e b
2%, ¢

believe that class vendors should provide testing facilities
with every class they ship. ldeally, these facilities would
include a complete test bed for automatically sending a full
range of massages to the class and checking the correctness
of its responses, Providing developers with these lesling tools
would altow them to double check the performance of any
class. More importantly, it would halp them assure that any
madifications or subclassing they performed had not
vinlated the basic functionality of the class...

-Hlumately, the solution to compensating class creators
will be determined by market forces, which usually have a
way of defying the most well-intentioned atlempts al
prediction...

Fasing into objects: Developing the object componants
industry, David A. Tavlon, Gepcr Macanwe, 3-4/92

LJACES emerged in December 1989 as an object-
oriented modeler written in the C++ programming
fanguage. ACIS s a naked kerme! of a solid geometric
data modeler that is designed 1o let software applications
easity hook into 1L As such, it s easily extendable into
virtually any application requiring full 3-D support. “it's
like the engine of a car: [t's the heart of the system, but
yvou're not going 1o sit down and drive an engine,” says
[Spatial Technology’s Richard] Sowar. Scott Gwens,
ACIS product marketing director, says that ACIS-based
applications are being developed by the four largest
object-orientad database companies: Objectivity...,
Object Desigh..., Ontos..., and Versant.,. He says that
within 18 months, 20 of the top 25 CAD companies will

have ACIS-based offerings. ...
Software supports simuflaneous enginesring, leffrey
Zygmont, Manacina AuromManion, 2/92

Languages

. Practical studies based on function paint analysis show
that a 4GL solution to a typical problem is 50 per cent
stmpler than 3G1L solution, but oaly 15 per cent simpler than
an O0PL selution. This is probably because the QOPL's
user-defined types are counted, while those built into the
4GL are not. The size and complexity of a 461 solution
grows incrementally with the system. With an QOPL, you
just add components to meet each new challenge. Fourth
generaltion and other specialized languages will stick
around, if only for cultural reasons (most of today’s
programmers ¢ut their teeth on them). The world is unlilely
to rally around a single GOPL. Technica!l and financial
developars use C++. MIS shons prefer Smalltalk or are
waiting for abject-oriented Cobol. ronically, object-oriented
4GLs now accomipany some (GO databases 1o help them

integrate ohjects from multiple OOPLs.
Software & Systemns: Fourth generation heyday af an end,
Craig Hubley, Compurning Canaoa, 2/17/92

AL press Bime [Sequent’s Larry! Evans didn’t want to
elaborate on Ptx/Object, but according to documents
ohtained by UNIX World, the product will combine a
paratlel version of the FarcPlace Objectworks/Smalltalk
development envirtenment and a parallel implementation of
Versant Chhject Techrology Corp.’s object database
management system. This will enable users to tap
information from legacy systems and convert it (o
abjects... Because the ohject-oriented market is in iis
infancy, P/Object won't generate any short-term income.
As the object- oriented market becomes more mature,
however, Sequent’s early entrance will help it, say
analysts. ..
Sequent’s software cure, Gary Andrew Poofe,
UNIX Womp, 3/92

Horre on Omecr-OmienTin TEoHNOLOGY

tion path from our investruent in methodologies and
information rechnology, they will inhibit the devel-
opment of the market {or their own products. At is-
sue is the existing financial investment, business risk
of a wholesale conversion o a new rechnology that
we do not as yet know how to manage, and credibil-
ity problems that arise when [T managers tell their se-
nior management they need to change from something
they have just spent millions of pounds implement-
ing, such as IE.

1E has brought to many of us the challenge of enter-
orise modeling. Enterprise modeling is of interest be-
cause a model of the husiness makes it easier for people
to understand the husiness. Object modeling, with its
more natural way of reflecting the business of the en-
terprise, could provide an important discipline for think-
ing about the business, regardless of whether or nota
system was actually being built. The very availability of
an obiect model could make business reengineering more
rractable. One could think of business objectives being
rransiated into specific states that objects modeling the
business must attain. Business objectives can finally trans-
late into “something” that can be manipulated on a com-
puter—Iiong an issue with [E. This is a vision, and cer-
rainly not a erivial marrer, and is complicared by
accommodating strategic planning as well as shorter-
rerm objective setting. We certainly need a better un-
derstanding of how business objectives and strategy sat-
ting would be best done in conjuncrion with O-O
enterprise modeling.

There is evidence to suggest that the identification
of stable domain objects s beteer carried out by a group
process. In more detail, a small team is established, s
armed with a sound description of the business dowmain,
and a series of group sessions follow managed by a gond
facilitator. To support this process, there is a need for
guidelines on:

® What should be the team make up and role defini-
tions? [n particular, what is required of the facilita-
tor and modeller roles?

e What is an effective format for the modeling do-
main description and what is the process for estab-
lishing it?

» Whar are the recommended processes and rechnigues
o be used by the ream?

CGetting the right level of abstraction is fundamen-
tal to the qualivy and stability of enterprise models. Ob-
ject orientation does seem to enable the supply of high-
level, flexible frameworks for particular industries that
are well thought out, meet these criteria, and allow for
customisation to specific needs. This promise, itself, raises
a lor of new issues for the IT division.

OBJECT CASE & METHOD
We want a comperitive market for users to mix and
match object-oriented analysis and design methods and
tools within a framework for the -0 paradigm that en-
ables production of extensible systems and maximises
reuse of previous work at the highest practical level of
abstraction {e.g., design and enterprise architectures}.
Object CASE praducts should enable project man-
ageability, Le., communicability and predicrabiliry, with
appropriate control. These produces should exploit the
consistency of the (O-O paradigm to enable intuitive use
by business modellers. Object CASE needs ro support
methods that allow analysis and design, from identification

1

We will need much more sophisticated support
for layering models than has been available
from past generations of CASE,

%9

of business objectives through o a clear end point that
is dehned as complete when all objectives for that busi-
ness subject are provided for by the modeller,

The CASE products will have to provide for itera-
tive developmenr of dynamic application models cov-
ering business objectives (requirements/object commu-
nication models}, concepes (domain model} and
events/processes (behaviour or dynamic model}. We will
need much more sophisticared support for layering mod-
¢ls than has been available from past generations of
(CASE. Furcher, abstractions are needed to caprure busi-
ness definitions and domain concepts, with emphasis on
semantics and the exploitation of encapsulation (infor-
mation hiding) and class inheritance {specialisation/gen-
eralisation). Such support wounld optimise reuse or
maodification at the semantic and diagram level. Sup-
port will be required for ensuring the coherence, com-
pleteness and consistency of the models and for the as-
sociated documentation. The products would be
supported by an extensible repository organised to sup-
port reuse and suitable for browsing.

From what we can see today, the maodel of evenis and
processes shall encompass ohject life histories by states
and be arranged to assist exhaustive verification. Cor-
rectness of process behaviour would be checked by pre-
and postconditions, preferably in semantic form. Busi-
ness chjectives would be treated as requirements to
achieve a given state and represented by an object com-

Voume 3, Numser 7 = May 1992




=@ WHAT LARGE-SCALE IT USERS WANT

munications model. Also, business ehjectives would be
semantically traceable to process level and available as
use cases for testing.

In short, our requirements are for o detailed, CASE-
supported method enabling carly prototyping snd en-
couraging the reuse of code and design. It will have o
cover how to set up and run an O-O development pro-
ject, what processes we will execute to maximise the
scope of reuse, an appropriate lifecyele with deliverables,
and quality considerarions and processes. -

DEVELOPMENT ENVIEOMMENT
{itven our emphasis on teuse, a development environ-
reent will be needed that is rich in class hbraries of

&6

Ohjects are not applications. They are
resources. Building resources requires a
fundamentally different organisation than we

have today.
99

reusable code, and provides tools to support fast proto-
typing and intelligent browsing. If people cannot browse
easily, reuse will be harder than reinvention and reuse
simply will not occur. Further important features of a
goad O-O development environment, regardless of the
actual programming language involved, are:

® incrementat compiler/linking

# change-management support

# single and multiuser support

# runtime inspecrors

® message-passing protocols

® storage management

e dynamic binding

&

rype-checking faciliies

# performance analysis aids.

Further issues arise in relation ro distribured devel-
opment envirohiments:
¢ YWhat are the problems involved in a development
environment having a distributed architecture?
e What are the issues urising from encapsulation, class
hierarchies, and reacrive inheritance associated with
distribution?

& How do you manage the reuse of resources in a dis-
tribured environment!

e How do you manage C++ classes across a client/server
architecrure!

e Whar is the current feasihility of moving ebjects across
a distributed system regardless of platform or lan-
guage!

The capability of migrasing across different hardware
platforms is increasingly a requirernent. Many large com-
panies have a considerable mix of lanpuages and code
that are un inpediment to integration and reuse. Choos-
ing a language for an emerging technelogy threatens to
cotpound this problem, particularly if it does nor emerge
the winner. Furthermaore, many companies have increased
developer productivity with a high-level language (e.g.,
Telon). Falling back to the complexity of C/C++ is not
seen as attractive by large I'T divisions, despite the ap-
parent popudarity of C++ inthe current marketplace.

REUSE OF COMPONENTS AND DESIGN

Most large IT organisarions are broken into separate
project teams. This produces cottage indusery culrures,
with each team focused only on its own project even
where optimisation of an individual project works 1o
the detriment of the company as a whole, Project man-
agers are paid o deliver cheir projects. They are not re-
warded for slowing down or complicating their own pro-
jecrs by involving other projects—even though such
involvement is required to deliver the more effective
corporate data architectures thar are the goal of many
IT divisions. The incentives do not drive cross-project
rESOUTCE COMIMItments.

For reuse to work, we have to change this culoure
from one of building applicarions ro huilding basic busi-
ness resources. Objects are not applications. They are
resources. Building resources requires a fundamentally
different organisation than we have roday. Corporare
data architecture has not really worked because of 1T
culture and organisational structure. O-C provides a vi-
sion of how this could be brought about because it pro-
vides a basis for an organisation that delivers basic re-
sources instead of separate applications.

Clearly, changing the [T organisation is fundamen-
zal. Current staff reward systems are delivery based and
mitigate against reuse. We need to determine how the
staff assessment/reward system should be changed 1o sup-
port reuse, and how the IT organisarion should be strue-
tured and managed. Leadership, group, and supporting
roles will chiange and new roles {such as object librarian)
will become essential. As this is a culrural change prob-
lem, what we need is a model for change managerent.
This is not a probiem unigue 1o O-0 and is at the heart
of the limited success achieved with past change effors.

Horume on Ospor-COhrisnTen TECHNOLOGY

Excerpts from leading industry |
publications on aspects of object
technology

In the
Industry

CJThe constant refrain heard among the audience fat PC
Forum] was this: We shouldn’t talk about objects because
nobody agrees whal they are, users don’t see them, and
nobody really has them. The notion was that objecis are sart
of the industry’s dirty laundry, so they reaily shouldn't be
hung out in decent company.. . We disagree. Objects should
not be swept under the rug. We know that the notions of
object orientation have been around the industry since the
early 1970s. Bul we believe that the technology
infrastructure is only now becoming sufficiently powerful
and saephisticated so those notions can be implemented in
everyday systems. And we think that development will
change everything about computing for our readers. And we
mean everything, including what skills you need to be
successfil, what kind of products vou should invest in, the
methods you use to evaluate those praducts, the
expeclations you have land set for your management} about
how {ast vou can implement new applications, and the
approaches you choose to adopt in designing your
systems.. A key benelit of object-based svsiems, for.
instance, shouid be lo move the locus of responsibility for

applying technology from the vendor. 1o the customer. .
Editorial; Object-oriented technology needs to be thrashed
ou, Stewart Alsop, INFOWORED, 3/2/92

Joday's pet technology, object-oriented programming,
cerainly will speed development and make i easier lo
maintain programs. But creating applications that integrate
wvofce and pen input and enable collaboration among groups
will require new paradigms no matter how much object-
ortented programming is thrown at the prabless. Ultimately,
for these new technelogies to take root and succeed in
transforming the computing landscape, we believe that the
hardware makers, operating systems companies and
application developers need to collaborate with the users.
Virithout input from the real world of users, there will be far
more misses than hits, Placing users at the center of the
desten and development process will be the shoriest rouwie (o

SUCTESS.
Editorial: Today's users kev lo tomormow’s tlechnology,
Henry Norr, MACWEEK, 3/9/92

LLimy Manzi (CEQ - Lotus Development Corporation):
Ohject-griented programming is exceplionally important.
From a technology standpoint, it means better software-
making. it will also Wn into better proaducts on the other
end for the users., It will be gualitatively better in many
ways because of certain design things that let vou directly
touch and move stuff and indirectly manipulate things on
the screen. It's just a better user experience. . dt's also in 23
refative infancy. UPSIDE: What has Lotus done in the brave
new world of objects? MARNZL: Improv as a product and

MeXTStep as an operating system are the muost obfect-
ariented stuff in the world today. coMall is completely re-
architecled in C++. 1t is probably the most widely used
object- oriented product in the world today, We have vel to
find the need to put a banner across the top left-hand cormer
of the box that says, Now Improved with Objescts, UPSIDE:
Perhaps vou should, MAMZE But the user doesn’t care, The
user shouldn’t care. Borland has done a great iob of
pretending they invented this stuff. IVs been around for a
couple of years, and some peaple have actually done stuff in
those couple of vears before Borland. But, life goes on....
What is it about flim Manei?, Rich Karlgaard, UPSIDE, 2/92

Ag 1BM Comp. and Apple Computer Inc. last week named a
management team for their object-oriented venture Taligent,
archrival Microsoft Corp. outlined plans 10 develop an
atdvanced object-oriented environment around Windows.
ricrosoll chairman Bill Gates provided a long-term view of
the company’s system software strategy, which entails
increasing the functionality of Windows and making it a
finchpin for enterprise computing. Ulimately, the goal is to
create an object-oriented software environment that will sit
on top of Windows operating systems such as NT and
(2G5, The object-oriented software environment, called
Cairo, is expected to come o fruition in the same tame
frame as Taligent's development efforts, about mid-decade. .
Microsolt reveals olyect plan, Amy Cortese,

SysTEms & NETWORK INTEGRATION, 3/2/92

The Open Software Foundation's Distributed Management,
Environment efforts coutd be delaved by up to two vears due
to infighting between OSF and some of its technology
providers, an IBM network management official said last
week. Jefl Thiemann, HP's OpenView business
development manager, said the “Clash of ideas” stem from
the DME's mandate o tie together technolozies that support
current industry-standard management technologies or
products, such as SNMP standard and HP's OpenView, with
promising new and developing technologies such as Tivoli's
ohject-oriented programming approach, Thiemann said that
those involved in the DME face two altematives, The OSF
coutd stick with its ambitious original plan, which called for
the release this year of an integrated DME platform that
includes specifications for the Consolidated Management
APl—developed 1o address currenl management
technologies—as well as specifications for object-oriented
systerns administration under DME. Qr, Thiemann said, Q5F
could stagger independent releases of the CM-APL, DME's
abject-orented technology, and, even later, the integraled

DME implementation, ..
Infighting may delay €5F's DME, Laurel Nefson-Rowe,
Orer Systens Yopay, 3/2/%2
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CPSR: A BRIEKF HISTORY

Computer Professionals for Social Responsibility was
formed by Severo Orenstein and seven other re-
searchers at the Xerox PARC research facility in 1981,
Incorporated in 1983, the group was a noted critic
of the Strategic Defense Initiative. Many prominent
compiter science researchers joined the organiza-
tion, agreeing that many of the long-range goals
enunciated by then President Reagan were either
dangercus or of dubious functionality and would in-
crease the danger of accidental nuclear war. CPSR
obtained funding for investigations of autonomous
weapons development. SDH-retated work reached a
peak in 1988, following the publication by Harcourt,
Brace, Jovanovich of Computers in Battle: Will They
Work? edited by D, Bellin and G. Chapman,

8y 1988, local working groups, composed mostly
of prograrmmers, industry researchers, and university
professors, were aclive around the US. These work-
ing grouns gathered bibliographies and conducted
collective research leading towards the publication
of papers and notes on workplace monitoring, ¢ivil
liherties, privacy, support for nonprofit groups, and
ather issues. Members donated their time 1o develep
free software to meet the needs of other community
and peace groups. Congressional committees began
inviting CPSR to provide expert testimony, the most
notable example being the invitation of Congressman
Don Edwards for testimony on the National Crime [n-
formation Computer I proposed by the FBI. CPSR tes-
timony played & major role in the revision and re-
striction of the original proposat,

PSR has grown to include approximately 2,500
members and some 20 chapters. Similar organizations
exist in Great Britain {Computing & Social Responsi-
bility, Gordon Blair, University of Lancaster CS Dept.,
Bailrigg, Lancaster LAT 4YN), West Germany (FIFF,
per addressee Helga Genrich, tm Spicher Garlen #3,
5330 Keenigswinter 21, FRG), Australia (ASRC, Gra-
ham Wrightson, Dept, of Computer Science, New-
castle University, Newcastle, NSW 2308}, and Canada
(IMPUT, Box 248, Station B, Ottawa, Ontario K1P
6C4). CPSR received the first grant awarded by the
Electronic Frontier Foundation: $250,000 to fund the
civil liberties program from the CPSE office in Wash-
ington, DC. The Rockefeller Foundation recently
awarcled a major grant to the CPSR “21st Century Pro-
iect,” which seeks to demonstrate the utility of ad-
vancad technologies for solving the worlds most press-
ing problems of ecology and sustainable development.
Dr. Eric Roberts, professor at Stanford University, is
the current CPSR president, succeeding Dr. Terry Wino-
grad, another Stanford professor and prominent Al re-
searcher.

CPSR may be contacted at: PO Box 717, Palo Allo,
CA 94302, 415.322.3778, or al 666 Pennsylvania Av-
enue SE, Ste. 303, Washington, DC 20003,
2(32.544.9240.

ward the use of electronic media, our expectations of
communications privacy are not being enforced nor are
the responsibilities of vendors clearly spelled out.

Why are there so few and such weak Iaws regarding
privacy and security on the electronic frontier? And
where are our elected represencatives during all this?
How many of them even undersrand what email is, any-
way! Although the Computers, Freedom, and Privacy con-
terence was held in our nation’s capitol, elected repre-
sentarives were absent. [t is up to you readers to help
walke them up. This points to the need for public dis-
cussion and invalvement by the computer literari. These
issues will become more and more important to us as the
electronic age develops and the object-based electronic
office becomes 2 reality. Interconnected computer net-
works, constantly expanding client—server systems, re-
ally do consist of object insrantiations foaring through
anew fronder, We'd betzer be sure they're doing the job
we intended, or we, the unaware, will pay the price in
the gradual erosion of the freedoms we have won over
the lase 200 years. ==

Reference
I MacWeek 6(13):3, 199Z.

Plan ahead for the largest
object-oriented conference and
exhibition held in the U.S. in 1992.

. = |
THE NATIONAL CONFERENCE AND EXHIBITION

JUNE 1-5, 1992
THE SHERATON NEW YORK

For a detailed brochure call 21227429135
or Fax: 21222740646
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An 0rgaﬁisaticm structure that focuses an resource-

huilding projects must he supported by a reuse-oriented
development method and tools. Among the pertinent
issues that arise are:

s The need for a ser of evaluation techniques/guide-
lines to determine when it is appropriate to create or
use a library.

¢ How should the use of libraries be licensed and billed?

e What is the range of object types thar are candidares
for the library? Candidates fall in some very diverse
“ategories: generic application objects (e.g., payroll),
domain objects {(business model), and component
objects (GU s, erc. ).

e [{ow should these be managed in their different forms:
design specificarions, source code, ohject code!

* How do we assess the availability and suitability of
external libraries?

o Whar are the risks of using purchased library code,
and how are issues of ownership, version control, and
security 1o be managed?

® The internal construction of good libraries requires
up-front investment. How should libracies be financed
and cost apportioned given thar they are enterprise
assets whose development cost may substanrially ex-
cead the needs of any particular application devel-
oprent project?

¢ How will O-O libraries coexist with existing appli-
cations, data dictionaries, and conventional code
libraries?

# Which standards are essential to enable reuse, e.g.,
ohject model, message protocols, ete.? When and
how are they likely ro emerge?

Reuse poses both cultural and technical challenges,
and is not simply achieved as an instant byproduct of
-0 Some evidence suggests that designing for reuse
is as difficult ro achieve as the shift in thinking required
to understand and use O-0 in the first place.

DATABASES & OBJECTBASRES

For commercial organisations, there are no obvious im-
mediare applicarions for object-oriented datghase man-
agement system {ODBMS) rechnology, or, more aceu-
rately, objecthbase rechnology—particularly as the move
to relational database management syszems (RDBMSs)
is far from complete—and there may never be. There are
probably specific niches in specific otganisations for which
objectbases will be immediately useful. However, or-
ganisations will continue to select products based on both
their suitabilicy for the task ar hand and fir with existing
techinical archirecture. Objectbases are currently too im-
mature and do not it well enough with existing systems——

particularly as there is a lack of mainframe-hased peod-
ucts—to replace enterprise-critical data systems.

Remermber that O members depend on and main-
tain enterprise-critical systems that are typically 20 years
old, have over 630 man years of development effort in-
vested in them, suppart upwards of 40,000 online rermi-
nals worldwide, and are in many cases written in assem-
bler because that was the available, proven commercial
rechnology when the systerns were developed. This is the
context into which we are trying to introduce Q0. The
challenge s finding areas where the objectbase is useful.

The encapsulation of process and dara and their stor-
age in a single mechanism makes the objecthase an ap-
plications engine, not just a data store. This is an evo-
lutionary step rowards inrelligent databases, as the
inclusion of knowledge-based rules within the abjecr-
base makes the it an active engine rather than a pas-
sive store.

This may make the furure for objecthases brighr,
aithough, from the perspective of the OIG, this tech-
nology is simply not ready ro provide the level of reli-
abilizy, support the number of users, deliver rhe secu-
rity control, or handle the volume of activity our
businesses experience. There is, in our view, a sub-
stantial difference between today’s ohiectbase and a
truly commercial product suitable for the kinds of busi-
ness problems we must solve in the normal course of
daily business operations.

Our requirements for industrial strength objecthase
praducts include:

# A vendor-independent SO analogue such chat porta-
biliry ncross objecrbase products can be achieved by
adherent applications in the same manner as is avail-

able with RDBMS products.

@

Rich schema support online including the ability o
change ateributes, methods, supertypes, and subtypes,
etc. on a running objecthase. An objecthase is of lit-
tle value if it cannot be changed without a complete,
our-of-service unload, rebuild, and reload. The com-
panics involved in the OIG regularly deal with
databases sized in the tens of millions of records; oh-
jecthases would be similarly sized,

e Change notification to applications so they could be
self-protecrive.

® Access from conventional languages like PLT and

COBOL.

2 Access to data stored in DB2 and IMS databases,
given that much enterprise-critical data may never
be moved into the objectbase, but woukd be needed
to populate characteristics of objects stored in the
ohjecthase.

& High-speed transaction processing of the level needed
for airline reservation and banking systems—thou-
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sands of nodes, rens of thousands of workstations,
and millions of transactions.

L]

Performance-monitoring tools for isolating and solv-
ing the kinds of problems that inevitably arise in tun-

ing complex systems.

&

An underlying rheory of ODBMSs o encourape more
conformity in vendors' products.

&6

At issue is the feasibility of introducing
O-0 and distribution in parallel.

b

Arn industrial-strength objecthase would feature the
t=l

kind of performunce and support we have roday in prod-
ucts like mainframe-based PARS high-speed file man-
agement and IMS. Even relational darabase manage-
ment systems like DB2 are not providing rhe following
capabilities 1o the level required by, say, an airline
reservation system:
® ingegrity
® seCuUrity
¢ back up online
% version control

L O] i{ luser access

multiple OOPLs support

conventional programming language support,

As OlG members are significantly concerned wirh
migration path issues, we need o understand to what
extent a relational database can be extended with O-O
functionality, vet still deliver the benefirs O-O promises.
This appears to offer an easier migration path, but is it
worth it! Whart are the limirations of exrending rela-
tiotial systens? How effective will this be given thar te-
lational has seen only limired adoption in core systems
today even though it has been available commercially
much longer than O-O?

{00 gives us the ability to create objects with less
regard for exactly where the attributes are stored.
Instead of [T focusing on applications thar manage
their own dara, or building darabases that are in-
herently weakened by separating rhe processes
and the data, O-O allows us to buld business com-
ponents thar match workplace needs and store the
actual attribute values in our existing legacy sys-

rems if need be. This, however, presumes inveroper-
ability between object management systems and ta-
dav's DBMSs.

Large companies need to preserve their existing in-
vestments, and a migration path (.4, access to RDBMS,
IMS, ewe.) is essential for the widespread adoprion of the
objecthase by large-scale [T users,

&

DBISTRIBUTHON

A typical bank in England will have 3 dura centers, 100
regional centers, 3,000 branches, and 23,000 worksza-
tions operating acrass both wide- and local-aren net-
works. What such an industry needs for distribution is
simply not available from O-O products as ver. For O-0
to be adopted by the iinancial community, and especially
by the major clearing hanks, it must be possible for oh-
jects, or at least thewr methods and inheritance mecha-
nisms, 1o be replicated at 3,000 or more branch end paints.

At issue is the feasibility of inroducing O-0 and dis-

ribution in parallel Distribured svstems are complex
using taday's relatively well-understood technology, but
how suitable are current O-0 methods for such rasks?
Can Q-0 be exploited to overcome current limitations
and, if so, what are appropriate guidelines? We need o
understand in more detail:

e How suitable current O-0 mechods are for distribured
processing now. Onee we understand how ro handle
simple mainframe-to-PC distributed processes, we
can undertake full clienc/server, LAN mainframe
connectivity and, eventually, peer-to-peer.

e H inrroducing O-0O and distribution in parallel is ei-
ther feasible or destrable and whag guidelines and mi-
gration strategy are needed on this parallel introdue-
fion to ensure complexity does not get out of hand.

= How O-O methods can be incorporated inro ven-
dors” preferred approaches, such as 1BM’s SAA CPI-
, and which components of current methods are
appropriate or inappropriate for Q-0 development
given that current development methods rend o
reinforce the present application and ream struc-
ture that, as we have already noted, inhibirs effec-
tive TEUsSE.

& How current program-ro-program communication
orotocaols and remote procedure calls can best be used
1o relay messages berween objecrs in a distribured en-
vironment, and what the impact of OMG's Object
Reguest Broker will be.

s Whar the impact of SO Open Distribured Pro-
cessing standards proposals will be in refavion o
(-0 and how they might conflict with, ovetlap, or
augment the OMG standards.

Our further requirements are essenzially those for

Herrime or OBECT-ORIENTED TECHNOLOGY

have 1o allow provisional changes to documents and

data through the interaction of professionals who can-
not be expected to be present in either a particular phys-
ical location or at a specific time. Distributed databases
will have to interact not enly over a local nerwork, but
over the entire organization and across national bound-
aries. Client—server applications thar we already see be-
ginning will have to be exrended with a broader view,
My predicrion is that we will see the client—server con-
cept extended 5o the server is no longer thought of as
simply “the mainframe.” The server will be whatever
hardwarefsoftware combination is the primary process-
ing platform for any particular application. From this
perspective, it is clear that the future of client—server
frameworks will be successful only when fully integrared
with object-oriented technology concepts thar will al-
low the clent to send and receive messages from any
server in the corporare network.

In the coming obfect-oriented, client—server net-
works in the electronic office, it will be crucial o puar-
antee both the privacy and authenticity of messages. As
network structures and operations become invisible to
developers as well as users, standards for privacy and se-
curity become more important. Because developers will
be less Likely to look at the inner workings of purchased
und reused class libraries, how will their managers know
the implications of what was purchased? How do we
guard against weak securizy schemes or even worse, hid-
den Trojan horses! Does purchasing off-the-shelf class
libraries without seurce code increase the risk of privacy
and security violarions’ Recent incidents of virus con-
tamination in commercial, shrink-wrapped, PC software
packages make this a very real problem.

Privacy is easier to address today than the issue of se-
curity and safety. Privacy can be guaranteed through
strong encrypring schemes, the most promising of which
is presently a public key scheme hased upon large fac-
rorial numbers as the kevs, such as in the RSA scheme.
Researchers at NeXT, Inc. and universities are working
on a new scheme based upon “elliptical curves,” which
also holds promise. David Chaum and Digicash, Inc.
have proposed authentication methods thar preserve
privacy, and public key schemes can provide authenri-
cation for more general cases where anonymity is not
required. We are finally seeing some of these encrypt-
ing schemes in commercial products—you will shortly
ke hearing about some in new networking announce-
ments from Microsoft and WNovell, for example.

But for some reason, our povernment lags behind.
The National Security Agency is diagging its feet, caus-
ing delays in the announcement of new encrypting stan-
dards at the National Institute for Standards and Tech-
nology. Tt was also revealed thar the NSA has been
engaged in secret discussions with the Software Pub-
lishers Association, with a view rowards persuading the

larter ro drop their support of proposed legislation that
would permit the export of encrypting software without
MNSA approval. This was confirmed in many industry
periodicals (e, MacWeek!).

The government attitude today extends bevond gen-
tle persuasion, suggesting that their objection may be
self-serving. In just one example, all the compurer equip-
ment anid the electronic bulletin hoard for & private busi-
ness was seized by the US Secrer Service. The offender
was Steve Jackson Games, Inc., producers of various
gaming systems. The alleged offense was informarion
left om their compurer by the author of a new fantasy
novel on cvberpunks, which the Secret Service holds is
a manual {or electronic rerrorism. No charges were filed,
but the Jackson business almost went bankrupt and has
laid off half its 15 emplovees.

Why de “authorities” think they have a right to go
through electronic files when they couldn’t do the same

&6

The government aftitude today extends beyond
gentle persuasion, suggesting that their
objection may be self-serving.

99

o paper ones! Uovernment agencies are not the sole of-
fenders. [ was recently told by one bitnet user how, while
sending a message acioss the country, the system ad-
ministrator broke in with a comment which made it ob-
vious that the email was being read by him. And the ver-
biage used by the administraror was ut least offensive, if
not obscene. Recently the emplovee of a major computer
manufacturer was reportedly dismissed as & resule of in-
rercepted personal electronic mail. As computers move
rowards the nerwork-messaging model implied by objecr-
oriented technologies, we need some wav o censure such
actions and prevent their tecurrence.

Mo major network, and no major bulletin board ser-
vice, from Bimer o CompuServe to Prodigy, makes any
effort to ensure the encrvpting and privacy of email. The
major commercial vendors do make a promise that no
emplovee shall routinely inspect personal ematl, although
we are never told how that will be enforced. This leaves

us i & precarious situation. As we increasingly move to-
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For many of us, object
orientation is part and parcel
of the electronic network that
is increasingly tying together
people and data scattered all

over the world.

The net is a complex, growing artifice spawned {from
non-chiect code. However, the net has always had
nascent within ir an object-oriented view of the world.
Consider, for example, the matrer of nerwork addresses.
The non-ohject view would force the specification of an
intricate physical gate puth through the net o the re-
cipienr. In contrast, the much more successful encap-
sulated view merely states the user’s name and collo-
quial lecation. The net tukes care of the merhods and
data for physical delivery.

Unfortunately, our technical view of this networked
world often overlooks crucial considerations of privacy
and freedom of expression in the electronic fronties.
This hus led to debates over who can say what on the
riets, concerns over the privacy of electronic mail, and
legitimate fears over the security of personal data and
business rransacrions.

These were among the issues addressed last March
at a seminal event that is sure to be rhe forerunner of
many discussions on such wpics. The Second Conference
on Computers, Freedom and Privacy was held March
18-20, 1991, in Washingeon, DC. Sponsared by Com-
puter Professionals for Social Responsibility and the
Electronic Frontier Foundation, the meeting was cospon-
sored by a long list of professional societies and compa-
nies such as AutnDesk, Apple, and the Association for
Computing Machinery. [t brought together the most

Objects, security, and privacy on the
electronic frontier

by David Bellin

influential players in the computer world, along with
their counterparts in industry and government.

What emerged was a story of a nerwork of computer
connections that has been expanding and connecting
fasrer than our legal system can adapt. There has been
a concomitant growth in compurer bulletin board ser-
vices, into which anyene with a modem can call, De-
bare ar the conference pointed out many legal eray ar-
eas thar need acrion. For example, is computer electronic
malil afforded the same privacy protection as printed mail
via the postal service? Do these protecrions hold only
when email is rransferred berween networks, or should
they alse hold within individual private necworks and
kulletin boards? Why don’t networl: vendors malee easy-
to-use encrypring techniques available for privare email?
Who should regulate this indusery, if anyone?

Many conference participants wanted to see pov-
ernment get our of the business of imposing encrypring
standards. 1, in contrast, call on government o stay ac-
tive—but to promote policies quite the opposite of those
currently in force and instead rake a leading role in the
promaetion and dissemination of crypregraphic rech-
niques in areas beyond electronic funds transfer (wherein
they are currently involved), specifically in electronic
communications privacy.

One of the best encrypting schemes proposed to date
is the public key system offered by RSA Data Security,
Ine. of California. Also worthy of consideration are the
important technical ideas promoted by David Chaurm,
a prominent computer scientist. Chaom has developed
a foolproof scheme to ensure thar the privacy of your
credit transactions is guaranteed while security is not
compronpised. The wonder is that financial institutions
seem so resistant to the adoption of Chaum’s ideas. To
ensure security in the electronic world, cur government
should require nerwork providers ro have encrypring fa-
cilities available to all users of electronic mail. At the
conference, this generated strong audience approval in-
dicaring the exisrence of a demand for such protection.

The efecrronic office will have to be based on objects
if it is ro succeed: Cooperative work arrangements will

Horriee on Oeircr-OresTen TECHNOLOGY
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open distributed processing. An object distribution sys-
tem that has industrial strength would have mulciven-
dor support and standardisation across platforms. It would
provide an operational execution environment and all
necessary management and control facilivies. Tt would
be transparens regarding location, access, concurrency,
reptication, failure, and migration. Management and
conzrol facilities would be provided for sending new ob-
jects to operational nodes. Version control, operational
triggers, objecr data partitioning, parrial object diseri-
bution, and class hierarchy distribution would be es-
sential for large-scale use.

The trend in 1T is towards open, distributed pro-
cessing allowing the business to place its processes and
data according to rhe primary business needs. Ohject-
ortented systems to date have been developed as single
user systems, but if the benefics of -0 are to be made
avuilable to the user community as a2 whele then dis-
rribured, mulriuser systems employing objectbases at
their hearr are essential. This is not to say that henefir
cannot be gained from O-O systems today. Clearly O-
O can support reach and range applications, modeling
the workplace, integrating systems, erc. There is sim-
ply a sizable gap—particularly in the area of distribu-
tion—berween what we can do today with O-0 and
what would be needed for O-O 1o replace existing main-
frame technalogy.

MANAGEMENT
The fundamental changes in the software production
process raise many issues for management for which
new methods and rechniques are needed. As we have
already said, moving from today's environment to take
full advaniage of objecr orientation will require changes
in I'T eulrure. Whereas today’s environment can be

summuatised by
# systern-hased solutions that focus on meeting a specific

requirement

® most code is built from scrarch

s rzusing other people’s code is difficuls, risky and
ad hoc

= if the requirernents are correctly specified, the system
will do its job

® the first major delivery is the hard one; after that,
we can usually cope with change—art a cost and given
enough time

infrastructure activities, such as conforming to cor-
porate architectures, sfow projects down in terms of
meeting clents’ needs

code is the real asser

the object-oriented environment will be characterised by:

[T solutions hased on an inventory of reusable soft-

ware assets

L3

muost code drawn from the inventory

inability to specify requirements recognised as a fact
of life: an 80% fir will be adequate because the world
changes too rapidly ro achieve 100% fir proficably

# management of the inventory and its contents be-
coming a vital corporate function

s provision of high-quality reusable software for the in-
ventory becoming a vital specialist role in 1T

&

design being the real asser.

Object orlentazion brings the Industrial Revolution
to the software industry. Porentially, applications of the
future will be built from reusable components that are
assembled to meet parricular needs. These reusable com-
ponents, or objects, will be assets of the enterprise just
like produce designs in 2 manufacturing industry.

Object ortentation moves the emphasis from the
computer to the user, from the demands of the hard-
ware and systems software to the real world in which
the business operates. The computer model of the busi-
ness, no longer separated into function and daa, now
matches the real world with much greater fidelivy. Recog-
nition that change is the norm replaces the old idea of
systems being “hnished.” The fact that the model cor-
responds closely ro the real world meuns thar changes
to the system should be on the same scale as change in
the real world.

In general, we need more decailed understanding of
the impact of O-0 an skill requirements, rraining, and
management responsibilities.

Managers will need a different perspective to most
effectively utilise O-O—one more akin o resource (as-
set) management. Managers will be responsible for a
more diverse asset list: people with specific human skills
{e.g., experience levels, rraining requirements, recruit-
ment, and consulting), hardware (PCs, UNIX worksta-
vions, LAMS, and WANS), and software (code and de-
sign asser base, development tools).

Managers will also have to change the way they view
software, making software components a value instead
of a cost by making them reusable. When used once,
software companents may deliver value, bur cost re-
covery is more difficult because the entire development
cost must be amortised on the first use. Reuse changes
this equation entirely. We have no eXPerience m man-
aging sofoware at the design level as an asset.

-0 also changes project management, budgeting,
and resourcing in other ways. Managers must come to
tetzis with up-front investments by their projects in re-
sources with long-term value instead of simply budget-
ing to build components used in isolation. Investment
in assets will not be optional. Only parc of this is a rech-
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nology problem. The more serious problem is culrural
and managerial.

Although organisarion changes have been addressed
elsewhere in this article, a summary of the areas of or-
ganisation change required to fully utilise O-0 makes
clearer the impact of this new paradigm:

# infrastructure {corporate data architecture, quality,
training, technical support, etc.)

.}

management structure

® peam strucrure, sizes, and roles—new roles may be

central or distributed (domain analyst. class librar-
ian, erc.)

& interteain communication

# hardware homogeneity/heterogencity and intercon-
nection strategies

# client roles

L

We need to be able to show that the
inventory of business objects being developed
is in fact worthwhile.

%

As well, specific procedures will have o change, rais-
ing guestions about:

team selection/building

¢ management strategy, predictive vs, experimental
(risk hased)

# costing, planning, monitoring, control mechanisms,

risk-management

# configuration management and change control
s incentive and reward schemes o encourage reuse
s system toll-out and evolution

# metrics and praject progress reporzing

Managers will be expected to implement migration
strategies. We have more questions than answers at this
poing, as many Group members have only recently im-
plemented some of the “previcus generation” approaches
like IE and rechnologies like RDPMSs. While answers
ro these questions are less problematic on very small
scales, in large I'T divisions as ours the situation is some-
what more challenging:

¢ How do large organisations incroduce O-C--how
much, where, and when!?

® How do we manage the interface(s) hetween
concurrent J-C and conventional development
projects!

& Fow do we reengineer or phase-out existing stocks
of system code?

# How do we manage the O-0 learning curve (vari-
ously estimated hetween 6-18 months)? Should we
start with QOASOOD training and then teach a fane
guage or is there any wisdom to starting with a lan-
guage migration as a teaching vehicle?

Ulrimately, we require an object-oriented manage-
ment model that can support this future vision and ad-
dresse

o

the commensurate change in business objec-

tives, resource management, (_?!I'g‘dﬂitialit)ﬁ, pmccdures,

and migration strategies.

METRICS

O praducrion systems roday are process centric. Progress
is measured by the point reached in the waterfall life-
evele. Object orientation will resule in production sys-
tetns that are procduct centric, in which an important
measure of progress is the accumulation of standard, in-
rerchangeable, reusakle components. We require useful
metrics and systetns that enable their collection, colla-
tion, and presentation.

Suggested merrics for collation are:

a Project size, as measured by numbers of classes, in-
stance objects, methods per object, lines of code per
method, users, and rerminals.

e Development time scales such as the number of man
days spent on modeling for analysis, modeling for de-
sign, coding, resting, and user training.

e Productivity, in change over rime for analysts, de-
SIgNErs, Programmers.

& Reuse, 05 in the percentage of code reused, customized,
and coded from scrach.

e Performance, as measured by barch transacrions in
24-hour period, online rransacrions in 24-hour pe-
riod, or response times for online transactions.

& Quality, reliability, extensibilivy

Sound metrics are essentlal to measure project
progress (especially on large projects} and verity retamn
on the investment in O-0 1T, We need o be able v
show that the inventory of business objects being de-
veloped is in fact worthwhile. The business object in-
ventory raises many of the same issues as wraditional
hard-goods inventory management-cost control, cata-
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dispensable. The reason MIS departments do not see
the need for cross-functional, dynamic systems is that
their vision is ohscured by vears of building applications
where the emphasis was on line data collection, followed
by stashing gigabyres of records into files and churning
them in batch overnight.

HOTLINE: i L understand, just gerting started 15 a real
problem. MIS needs & toe-hold—some familiar ground
on witich to rake the first srep. How can MIS find good

frst applicarions!

KROL: The first object applications should be models
of existing systems. These models can be used as living
documentation—much more vivid and useful than dusty
paper binders. Models are also a good way of getting in
touch with the fundamentals and understanding ran-
gled layers. For example, a claim-processing model in
an insurance company can vividly iflustraze the slow
progression of a claim in a bureancratic fabyrinth of an
insurance company. Maodels can help to identify the bor-
tlenecks and opportunities for sweamlining the whole
process, They can also display multiple variations of
downsizing and rightsizing scenarios. A financial ser-
vices company engaged in the process of reengineering
is using Digitalk’s Smalltalk/V to breath life into irs fu-
turistic business models illustrating new ways of con-
ducring business a few years {from now. At this peint,
the majority of these models do not have direct relacion
ro application development. Their audience is high-
level management, and their value is almost exclusively
inspirational, [n time, the new generation of smart CASE
tools will be able to translate those models into real ap-
plications. The demand for dynamic busmess model-
ingfsimulation rools will be fueled by end users who have
a hard time relating their business obiects to the boxes
and arrows of entity-reladonship diagrams.

HOTLINE: By using obiects to understand our own MIS
systems, will we learn how to betrer imderstand our cus-

torers’ business?

KROL: Absolutely. By modeling MIS sysrems, profes-
sicnal programimers are Hable to “get ideas” about busi-
ness. The interest in using chject-oriented tools for busi-
ness modeling is growing. Recently, Gemini Consulting
teamed up with ParcPlace Systems to do joint devel-
opment in Objectworks. The reason Gemini chose oh-
iect-ariented software is that it was looking for ways o
accelerate the process of change. Gemint became con-
vinced thar using ParcPlace's Objecrworks would elim-
inate the lag-rime berween the alighmenr of a client’s
business and information strategies, dramarically im-
proving speed and qualivy of major information system
reviralization initiatives.

HOTLINE: s MIS in the way of business reengineer-
ing and the adoption of ehject technology?

KROL: The more interesting question is wherher M1S
will acrively participaze in business process reengi-
neering. Will it have the courage ro perform the ar-
chaeology, discovering fundamental truths abour busi-
ness, as opposed o continuing with the old familiar
things it has been doing for almost a quarter of a cen-

rury? Some companies are serious abour this,

HOTLINE: Do objects empower the users to re-
engineer the business by themselves where MIS fails
1o change? Can the users effecrively use abiect rech-
nology in spite of MIS, or does this still have to be a
team process!

KROL: Users cannot go it alone at this point. Object
technology provides insights for both develapers and
end users, but reguires 4 great deal of rechnical exper-
tise. Do not confuse object rechnolosy with the 4th-
generarion languages. For the users, ohjects are an eas-

ier way of mapping real-life stuff into electronics. For

MIS, ohiects mean more rechnical kinds of program-

ming with an emphasis on business.

HOTLINE: Is there 2 “typical” object applicarion ina
commercial world!

KROL: The majority of objecr-oriented commercial im-
plementations have been along the lines of advanced

informarion synthesis. Such applications bring coher-
ence and have a twofold purpose: they provide trans-
parent access to heterogeneous resources and recreate
relationships among such business abjects as customers,
sales, and products that have been lost in disparate ap-
plications built over time. [n the past, these types of
abilities have been closely associated with Executive
Information Systems, and were considered an execu-
tive prerogative. In the fiture, driven by organizarional
perestroikas, collapsing bureaucracies, and work group
management, companies will broaden the scope of such
applications from easy-to-use, pampered executive en-
vironments 1o a universal, intelligent front end 1o cor-

}70["}1{ @ ENVIronments.

HOTLINE: Whar do you see as a major contribution

of objects ro the upcoming decade’

KROL: The major contribution is the ability to bridge
the gap thar still separates applications from systems,
husiness professionals from MIS, and men from ma-
chines. Ohjects hold o wonderful promise of enabling
w5 to build applicarions architected for the human race.

This is the ultimate goal of business reengineering. ==
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row windows of opportunity, short product life and de-
velopment cycles. Objects will enable the throw-away
systems that Pezer Drucker has been talking about lately,
Anocther example is a pipeline company that recently
built a Smallralk-based post-production prototype of their
ill-performing, multimillion dollar expere system—only
to discaver thar the reasen for its poor performance was
a number of unnecessary lavers that replicated the old
processes. In this case, the exercise of building a Smalltalk
hierarchy helped this company to identify and eventu-
ally streamline outdated operations that had heen pare
of their business for many years.

HOTLINE: iy seems o me that you're saying that deep
thinking about our businesses is long overdue, but you're
calling it object analysis instead of business analysis.

&6

CASE and objects is a marriage made in heaven.
Unfortunately, it has not been

consummated—yet.

99

How does this object analysis differ from really good

business analysis?

KROL: Mavybe it's not that different. A good analyst can
get ta the botram of the problem. However, even if the
analyst does discover those business fundamentals pro-
grammers cannot implement this information with tra-
dirional technology because their rools lack the neces-
sary framewark to held the bigger knowledge.

HOTLINE: For MIS, does this mean moving away from,
the CASE rools they have been struggling ro adopr and
raking on both new tools and o different role in the
business?

KROL: CASE is not so well entrenched in American
companies that they would have ro wean themselves
from it. Meta Group estimates that only 10% of corpo-
rate America really uses CASE the way it had been in-
rended, from analysis o code. The majority of compa-
nies are using point solutions. There is a certain
juxtaposition between husiness reengineering princi-
ples—locking ar business from a cross-functional per-
spective, eliminating assembly-line approach—and what
“big"” integrated CASE came to represent. CASE is az
least partly responsible for mstitutionalizing old and

heavily structured application development processes
that have plagued us for vesrs. Hammer has compared
CASE to rearranging the chairs on board the sinking
Tiranic—eaven with all the chairs in near rows, the ship
was going down anyway, CASE and objects is a mar-
riage made in heaven. Unfortunately, it has not been
consurnmarecd

yer. Object technology has everything
that CASE has ever wanted: dynamics for enterprise
modeling, a higher level of abstraction for metadara, en-
forced reuse, the abiliry to handle unsrructured data for
storing design. The fact that rradisional CASE vendors
have finally awakened to this is 2 good sign. The recent
joint venture between James Martin Associares and In-
relficorp is a good example. The maost exciring Q-0
CASE technology will not come from T or Knowl-
edge Ware, but from a new generation of companies with
a fresh perspective.

HOTLINE: What role should MIS take in business

reengineering?

KROL: MIS must study business reengineering princi-
ples to be able o translate thens into new sysrems. The
most important thing, haowever, is restoring a relarion-
ship with the business peaple. This relationship has beent
lost over many years of inbred mistrust. Rebuilding it
will be key to successful business reengineering projects.
Business reengineering is often a joint effort between
MIS and the business community. MIS people are sharp
and have good insighrs. They are also parely responsi-
hle for the mess we are currently in, However, if MIS
continues having the same standoffish attitude that has
characterized it in the past, the gap will only widen he-
rween them and their “business fundamenrals.”

HOTLINE: We're talking shout developing new skill

sets and exposure to business experiences that are not

part of the rraditional MIS professional’s career path. If
we've had trouble implementing CASE, what level of
effore will be needed to bring us so much farther?

KROL: Again, from my perspective, it is not the mag-
nitude of a technology effort, it is the ardtude thar needs

to change—which is a lot harder. MIS careers should
not have “digressions into business-related arveas”; they

should be intertwined with business.

HOTLINE: Assuming we can manage the changing role
and perspective, what are the barriers to MIS under-
taking husiness reengineering with object technology?

KROL: The harriers are the usual litany of things like a
steep learning curve and lack of standards and exper-
tise. The major impecdiment, however, is that MIS fails
to recognize applications that would make objects in-
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log maintenance, issue and receipt of Companents, cost
allocation, etc. As IT moves toward software manu-
facturing and away from being a cottage industry, met-
rics will become ever more impartant,

BUSINESS OBJECT INTERFACES
An important component of competitive edge is ro make
employess more effective by widening the range of ac-
tivities they are able to undertake, To enable this, em-
ployees need highly usable interfaces thar
» match their perceprion of the business world by con-
rinually reusing stable objects reflecring the business
concepts that strucrure their business
s do not require the user to think in terms of computer
applications
e enuble the user to manipulate and assemble objects
in response to whatever tasks or requirements arise

This is an atrractive use of object orientation since
it allows us to move forward and take new opportuni-
ries without major changes to cur existing systemns legacy.
However, it has imporeant [T consequences.

First, object arientation must be used o model the
user’s workplace and tdentify the stable business ob-
jects. This requires appropriate analysis techniques as
well as raising the 1T organisational issues of teams
needing to focus around ohjects as apposed to appli-
cations. This cuts across the current applicarions-baged
IT development organisation.

Second, the business objects will only exist on the
front end. Objecrs will need re draw on existing, host-
based darabases ro access and store their instance data
A mave to client/server architecrure is therefore essen-
tial. It also raises the ssue as of whether the client/fserver
architecture itself has to he object hased.

Q- gives [T the ability ro leverage business worker
productivity by providing tools that correspond ro the
concepts of the husiness environment itself, The only
thing in a rypical business that is not a business concept
is the traditional [T “application.” O-0 passes flow of
cenmol to the end user, deemphasizing the large, mono-
lithic application thar structures and constrains what
business wotkers can do. By increasing the correspon-
dence between I'T support and the business, we can elim-
inate much of the cross-correlation that goes on today
when business people have to rry to figure out, from the
applications available to them, the answers to the ques-
tions and problems they are facing.

THE GROUP VIEW

From the O1G's perspective, O-O provides the oppor-
tuniry ta grow and exrend today's legacy systems in ex-
citing ways not possible with curtent, non-object rech-

nology. Furthermore, this can be done withour dis-
carding the enterprise-critical systems our businesses
depend on right now. Whar is clear o us is the busi-
ness needs of the future are about going out to where
the business wants to go and rapidly integrating new
opportunities into the business immediarely, We can-

L

Business is changing faster than we can afford
to change the legacy systems—and faster than
the legacy technology will allow us to make

these changes.
9%

not afford to wait ages to modify roday’s legacy systems.
We have to be able to quickly deliver new poods and
services us the need arizes. Business is changing faster

than we can afford to change the lepacy systems—and

faszer than the legacy rechnology will allow us to make
these changes.

This is where the opportunity lies: medeling the
workplace, delivering the support for new products
and services, and inregrating hitherta separate, large
legacy sysrems. This points 1o a compuring environ-
ment rhat blends mainframe-hased legacy systems with
distributed, opportunity-driven, front-end systems us-
ing (-Cr an environment in which -O is deployed
o enhance and extend the husiness but is not the re-
place-all panacea.

Whilst short-term benefits can he gained from O-Q,
it is more important for companies o realise the long-
rerm implications of O-C and plan accordingly. Man-
agement of this long-rerm stratepy is likely to he a
major chalienge. = =
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== WHAT LARGE-SCALE 1Y USERS WANT

Lcomtitheed from page 5
new technology will not be opposed by alternatives; it
will be opposed by habic, It will be confronted by indi-
viduals who are disinrerested, but who must understand
and accept the terms of the new technology. The mem-
bers of this larger community may actively oppose any
change because they are weary of too many changes. For
this reason, it is unlikely that the greater communicy will
have many passionate advocates for still one more change,
although it will soill contain opponents. But, by far, the
most common adversary will be habir and anzipathy.
Once more, the advocate of the new rechnology must
seek opportunities to integrate the changes offered by
the technoelogy with the established ways of doing things.
The dimension of integration is in the arena of direct
action. Most business actions are becoming more com-
plex, and at the same time proportionatly less training
is being provided. [f the new rechnology can be inze-
grared wirhin these action sequences in a dramatic and
highly visible way, it is likely that the change being in-
duced will be accepred. Personal information systems,
information visualization systems, and systems that will
simplify connection to other systems are examples of
changes that can be readily integrated. Simple produc-
tivity inprovements can be made more acceptable with
individualistic learning systerns grafted on ro help the
members of the communiry adapt to the new methods,
Regardle

this bartle will be 2 long one. In many ways it can be fu-

of the benefits offered or the tactics taken

an . Vol.2, Mo %

: § E ﬁ ehiect tesh
. L Flow OOP has dunged vur deveiopoe

tile. If the technology is successfully introduced into the
corporate cultare, it will be one more contributor to the
averall level of culture shock. Evenrually, even this new
rechnology will become a legacy system to be clutched
as a talismnan against the nexe new technology that sur-

vives irs riat by combat,

Success in bringing object-oriented concepts to com-
mercial data processing will depend on the skill with
which the sponsor combats the challengers. Employing
rration with orher technologies,
integration with action pactterns of the users, and inte-
grarion within the total culrural conrext of the corpora-

OPRITT unities for int

rion will ease the batrle considerably; it will also increase
the ultimare value of the new technology. Despite inre-
gration, opponents, adherents, and circumstances witl
still ereate practical situations thar will adulterate im-
nortant, central conceprs, In rurn, these changes will pro-
duce new confrontations. If not handled effectively, this
whole efforr will do little more than make the next in-
novarion harder to introduce and mzﬁ(e the corporation
a little more resistant to change. =
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CASE and objects

In this interviesw with indusory analyst Natasha Kol of Meta
Grroup, Applications Development Strategies, ueo trends
stend ouz. Fivse, our business systems must be vethought
from the groumd up. Second, although CASE may help MIS
achieve technical veengineering of wdav’s programs, objects
will enable business process reengineering, which is essen-
tial for our companies to remam competitive, Ms. Krol sug-
gests a new perspective that MI1S needs to develop to cope
with today’s changing business and rechnology.

—Ediwor's Note

HOTLINE: Qver the last several vears, CASE vendors

have pushed reengineering tools that claim w recover

buried design treasure from roday’s ;!ppiicaniom- bt
when you use the term reengineering, vou're clearly not

talking about reprogramming, right!

KROL: That is correct. The term reengineering is used
to describe two very different concepts. In the CASE
CONEXT, TeengineeTing means Lml\mo rather than re-
placing, old dysfunctional systems. [t means salvaging
whatever makes sense, and gradually evolving legacy
systems into new architectures. In contrast, business fro-
cess regngineering, as defined by Michael Hlammer, means
abandoning old systems in favor of radically reengi-
neering the enterprise itself. [t means recognizing and
breaking away from old rules and sutdated assumptions
that underlie most companics’ operations. Business pro-
cess reengineering invites companies 1o free themselves
from the bondage of COBOL and the iron grip of IMS

o rediscover the very essence of their business. It 1‘Csuits
in business leaders building new systems that reflect the
new marker realities they are facing today, instead of
the realities and values of husiness 20-plus years ago.

HOTLINE: What makes object technology more ap-
plicable to business process reengineering than the pro-
cedures businesses have in place today, like Informa-
rion Engineering {1E)?

KROL: Part of that has ro do with current CASE. In ro-

nterprise reengineering with

Natasha Krol, interviewed by Robert Shelton

day's CASE environments, the analyst still thinks in a
specific solution-oriented manner. The cuerrent penera-
rion of CASE rools does not offer a compelling frame-
work o take a deeper look at the business problem in
its entirety. These tools do not motivare analysts o fo-
cus on the ariging of the business problems themselives,
Consequently, approaches like information engineer-
ing rend 1o mechanize or legislate the old ways of con-
ducring business. Recent studies by Morgan Stanley
point out that heavy investments in information rech-
nology have not contribured to significant increases in
white-collar worker productivity because companies
have been throwing sheer processing power at situations
that require creative thinking and intelligence. Object
rechnology is a hetter fic with business process reengi-
neering than JE hecase going back o business fumda-
mentals is consistenst with the object-oriented paradigm.

The process of building class hierarchies forces devel-

opers o address essential business principals as they cre-
ate the basis for subsequent applications by building the
foundation business classes.

HOTLINE: So you're saying that business reengineering

s 3 . . . .
il"IV(‘Jl'v'@S U'Ul‘f Uﬂﬂ@fﬁl’}lﬂd}ﬂg aur busmusses, iﬂﬁi{:‘ﬂd of

sirnply understanding the arhitrary processes and organi-
zation structures that happen to implement themn today?

KROL: Yes. Business reengineering is about understanding
the very fabric of the business, as opposed to the maze of
disivinted applications that have been buils over time,
and applving rhis knowledge to the new environments.
For exarnple, when Brooklyn Union Gas rewrotre the ac-
counting portion of their customer informarion sysrem
they studied accounting rexthooks and even ralked 1o
some college professors 1o malee sure thar their funda-
mental classes did not carry the baggage of their old pro-
cessing applications. Truly accurate generic classes will
enable more supple and malleable spplications that are
able to withsrand change. These are the types of systems
thar will enable cur companies to cope wirth the new
market realities: a highly segmented customer base, nar-
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