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From applications to frameworks

One of the battle cries of object-
oriented programming is

"why Teinvent the window.7"

WHY REINVENT THE APPLICATION?

While object-oriented programming is very effective in
eliminating the need lo reinvent user interface objects,
the saine abstraction techniques can be used to Supply
even more generic application components. When com-
bi[leit together with a flexible, open arc·hitecture, these
components fann wha[ is known as an application frame-
wfirk.

You can think of an application framework as the ba.
sic 11>zindation upon which all applications are built. Most
liketv, anv dignifican[ application vou've ever written
contains routines that you've reused from previous pro-
grams to supply command processing, windowing, menus,
data management, and 50 on. However, tieing these dift
ferent pieces together is often more difficult in pracrice

Zack Urlocker

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

An applicai ion 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, il 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 clectrical wiring, central air conditioning, and
heating, plus a warehouse (# furniture, doors, f xtures, and
windows (of course!). Since the application framework
provides only generic components, you can think of it as
a fullY functioning application that does nothing, but can
he extended to do anything. The way You extend an ap-
plicat·ion 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. I 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-

cont,nued on page 3
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niong the buzz words of the object technology subculture is that of
application frameworks. This is a term that, like most oblect terms,

is not well defined and of course abused. What precisely are application
frameworks? How do they differ from applications? How do they support
the object application development? What are some examples of applica-
tion frameworks? In ·From Applications to Frameworks," Zack Urlocker 01
Borland provides a clear description of application frameworks and their
plac:e in object application development. The most notable aspect of our
feature article is that application frameworks are partof the infrastructure 01
your organization's class hierarchy-targeted sets of components designed
to easily support inheritance from user applications.

Learning object technology is not a monumental undertaking; neither is it
a trivial one. Changing your way of thinking about the problem/solution cIO-
main. coupled with changes in your day-to-clay work practices, suggest a fairly
sizable adjustment. Not an impossible transition to make; however, patience,
perseverance, tenacity, and support 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-
lively Planning for Change" draws a parallel between object software devel-
opment and the old craft Builds. Coupled with approximate time frames, thus
perspective is valuable in ascertaining when levels of expertise are achieved
and, therefore, when major advancemenls in productivity can be expected.

The largest impediment to software quality 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 sociopolitical/cultural issues sup
rounding the implementation of the new technology. Not notorious as an
Industry for our interpersonal and communication skills, we are faced with
al least 2.5 strikes against us before we step up to the paradigm shift plate.
This impediment to forward progress frustrates many, myself included. How-

ROMF tf

r,t

ever, Adnan Onart of Timeplex has taken on the challenge. As the "Turkish
werewolf hunter in America," he believes thai "objects are the silver bul-
lets: Adnan is vigilant and determined to improve the working environment.
He has quite a challenge ahead of him. I know-we are sharing a supply of
silver bullets.

As object CIOBOL gains more and more press, and as products begin to
ooze into the marketplace, the promise of significant improvements to this
widely accepted language threatens to become a reality Megan Adaris and
Dmilry Lenkov of the Hewlett-Packard California I anguage Laboratory re-
port on the current progress of the Object COBOL Task Group and what ob-
ject COBOL means to organizations participating in this massive technol-
ogy investment.

David Bellin offers a first look at Application Organizer Plus version 1.0, a
set of tools for developers working in an Objeclworks/Smalltalk environment.

And, finally, a bit on object technology statistics, well almost. Recently,
Icame across a Ilavorless study that offered a magnificent launching plat-
form for evaluation work in the area of objects and reusability. The study
started out to support CASE technology and ended up establishing start-up
parameters and requirements for future studies, Maybe we will tinally dis-
cover that it is not the tools, but the concepts supported by the tools that im-
prove productivity. Even though there is currently nothing particularly solid,
•Object Statistics are on the Way."
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New Partnerings Borland international, Inc. agreed to purchase Ashton-Tate Corp. Completion of the deal is subject 10 government approval and
and Acquisitions,

approval by the company's shareholders. The deal is expected to close by October.

September 1991 Microsoft Corp. announced the promotion of Jim Allchin to vice president of advanced Windows services. Allchin will head a
group developing information access, object orientation, and distributed processing capabilities for Windows. Paul Leach will
join Allchin's team as director of future systems. Leach was a co-founder of Apollo Computer. Inc. and most recently was a
fellow at Hewlett-Packard/Apollo. Allchin left Banyan Systems, inc . last December to become a manager with Microsofts
Network Business Unit.

Digital Equipment Corp. Europe and information Systems Experts, Inc. formed a partnership to develop and market software that
integrates sales. marketin& and customer services functions. ISE's involvernent will cut the software development time by at least
50% using rapid prototyping and object-oriented programming. ISE has written the design specification based ori tive years of
market research on sales and marketing automation.
AICorp, Inc. announced that Carnegie Group has joined its Strategic Alliance Program and will provide consulting and systems
development services to users of AICorp's KBMS, the Knowledge Base Management System. AICorp will also license and resell
Carnegie Group's ROCK. the Representation of Corporate Knowledge, as part of the KBMS toolkit ROCK, an implementation of
the Initiative for Managing Knowledge Assets technology. is a foundation technology for developing and deploying largescale
and complex knowledge base systems.

Pareplace Systems' Objectw<>rks/Smalltalk and Versant Object Technology's object-oriented database are to become available
on Sequent Computer Systems' Symmetry 2000 systems following an agreement between the three.
Parc Pjace Systems and Gemini Consulting announced a corporate investment and software development agreement. Under the
terms of the agreement, Gemini Consulting. a subsidiary of the Paris-based Sogeti Group, has made an equity investment in
ParcPlace. Thomas Madison. Senior Vice President of Gemini Consulting, has been elected to the Parc[Nace Board of Directors.
As part of the agreement, the two companies will work together to enhance object-oriented technology to further address the
need of Gemini Consulting's large base of corporate clients.
Par€Mace Systems announced that il has signed a distribution agreement and begun shipment of FACETS, a fourth generation
language application development tool from Reusable Solutions to be used with Objectworks/Smalltalk. The combination of
FACETS and Objectworks/Smalltalk delivers an extendable object-oriented 4GL development environment by providing the
capabilities d traditional 4GLs and a migration path to object-oriented technology.
Servio Corp., developer of the Gemmone object-database system, announced object database access for Macintosh C
applications with support of Symantec Corp.'s THINK C software development environment. Servio says new and existing Mac
client applications written in Symantec's THINK C can now access objects stored in the Gem Stomie oblect server. THINK C is
Symantec's C programming language for the Mac, implemented with object-oriented extensions. GemStone is a clien¢server
object-database management system with intertaces to support Smailtalk, C, and C++ applicationq.
Saber Software, Inc. announced a major purchase agreement under which it will provide 300 licenses of its Saber-C++ and 100
licenses of its Saber-C programming envEronments to Sun Soft. the systeins 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 Hansen Software's line of municipal infrastructure management
applications. Hansen products, primarily utility and street management systems, enhance the capabilities of the McDonnell
Douglas Graphics Design Systems by providing cohesive, ready-to use applications. Built around a relational database, the
software complements GDS's object-oriented graphics database.
KnowledgeWare, Inc. and IntelliCorp, Inc. confirmed discussions on a possible merger or other business relationship. Induslry
observers have suggested that KnowledgeWare's primary interest in IntelliCorp was in acquiring the company/s expertise in
object-oriented, client/server-based development technology.
IBM announced its first Systemview development partners: Bachman Information Systems, inc., Candle Corp., Goal Systems
[nternational Inc., and Platinum Technology, Inc. As development partners, each of the firms will participate in Systemview
design councils with IBM and users.
IBM announced that it extended its relationship with Borland International for marketing rights to Borland's ObjectVision object-
oriented application development tools. The new agreement gives IBM nonexclusive marketing rights to the new version of
ObjeclVision, which works with OS/2 2.0, due later this Year.

IBM announced that it would resell Lotus' cc:Mail and Notes as part of OfficeVision. IBM officials have confirmed that
Microsoft's Network Courier is off the sell list.

Mike Taylor has been named the new president of Instantiations.
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vetopers with a head start in creating sophisticated ap-
plicat ionS.

IN THE BEGINNING: MVC

Like object-oriented programming itself, application
frameworks are not new. The earliest application frame-
work was developed at Xerox's Pato Alto Research Cen-
ter in conjunction with the Smalltalk-80 object.orb
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. MVC
is an important starting point for understanding the evo
lution of application frameworks

The basic notion of MVC is that all applications can
be broken down into three components: the Model is the
data that is being analyzed, the View provides a visual,
on-screen representation of the data, and the Controller
provides the end user with a mechanism for effecting the
Model and, hence, the View. For example, ifwe consider
a simple business graphics program, the Model is the un.
derlving data being charted (perhaps a two-dinensional
arrav of strings and numbers), the View is the chart on
screen, and the Controller is what allows the user to click
with the mouse and edit the underlying data.

An application usually consists of many Views. For
example, a chart might be a part of a more complex dis-
play with a list box and a text window. With MVC, 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 that acts as a mes-
sage dispatcher 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 to
all dependent Views so that they can update the visual
representations. Thus, if the user clicked on the chart
to edit the data, a message would be sent to each of the
Views, and they would receive the most recent data from
the Model. This message-based system for updating Views
has induenced the Macintosh, Windows, and other
graphical environments.

The MVC system provides generic classes for the
View and Controller. There is no generic class for the
Model since the data can be in any format. Smalltalk-
80 provides many reusable types of Views and Con-
trollers, thereby giving a standard set of user-interface
components. MVC may look lean but, since it's based
on Smalltalk, there is a large librarv ofdata management
classes already included.

Although MVC was an early step in the right direc-
tion, it has suffered from some limitations. The lack of
documentation has made MVC difficult to learn, and
MVC programs tend to be difticult to modify. A more
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fundamental problem is that the separation of View and
Controller does not fit well with the event-driven ar-

chitecture that is now supplied in most graphical user
interfaces including the Macintosh, Microsoft Windows,
and OS/2 Presentation Manager. On these systems, the
operating environment automatically nianages the event
process, passing user events to the program or [n some
cases to the window itself. For this reason alone, many
Smalltalk users consider MVC to be ancient history.

MACAPP: A SECOND GENERATION FRAMEWORK

In 1984, many programmers who examined the Macin-
tosh were overwhelmed with the richness of the tool-

box ROMs and built-in routines for windowing, menus,
mouse support, quickdraw graphics, etc. However, even
more programmers were overwhelmed with the com-
plexity of programming for the Mac. It seemed as if ev-
ery programmer was destined to write reams of standard
code just to put up a window on the screen. With this
problem in mind, Apple Computer created MacApp, an
extensible application toolkit or, in other words, an ap-
plication framework.

MacApp b 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, dialogs, input fields, buttons, command process-
ing, and printing. MacApp is written in Object Pascal
and is accessible from several languages including both
Object Pascal and C++ under the Macintosh Program-
mer's Workbench (MPW).

Since MacApp is based on the Macintosh system 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 object types such as
TApplication, TView, TScroller, TList, etc., that pro-
vide the basic capabilities of all Macintosh applications.
MacApp has been used to create a variery of coilimer-
cial applications including the MacCalc spreadsheet and
MacTerminal communications program. Although
MacApp impacts on both speed and space, for most pro-
grammers MacApp saves precious programming time
and ts worth the cost.

TURBO VISION FOR MS-DOS

Shortly after Borland released Tutbo Pascal with Objects.
we began work on an application framework forMS-DOS.
It is similar in some ways to MacApp, though it operates
in text mode on the IBM PC and compatibles.

Turbo Vision supplies a framework of classes or ob-
Ject types and methods contained in various precompiled
units. These range from the thoroughly generic TAP-
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plication and TView types, similar to those found in
MacApp, to mini-applications such as TCalculator, TCal-
endar, and TEditor, a full-blown WordS[ar-compatible
text editor with pull-down menus and mouse support. It
also includes generic data management types similar to
those found in Smalltalk for creating collections and per-
sistent objects stored ondisk via streams. Many of its ob-
ject types are abstract types for which users will normally
create descendants. However, these abstract types serve
two purposes: they group common code that would oth-
erwise have to be written by every programmer and they
define a proux<d fordescendant types. Abstract types are
the key to having a generic application that can be eas-
ily customized. It is the reason we can define generic ca-
pabilities that will be impleniented in descendant types
implemented by the user of the framework. For exam-
pie, all descendants of the TView type are expected to
respond to a draw message when the user uncovers the
object on the screen. The protocol specifies that thev
will receive and respond to a draw message, but it does
not specify how they respond to the message. That ac.
tion is implemented at the application level.

OBJECTWINDOWS FOR MS-WINDOWS
Windows programmers have an even more daunting
task. After all with an API of over 500 functions, Win-
dows practically begs to have an application framework
lo simplify the job.

The ideal situation would have been to allow pro-
grammers to simply recompile Turbo Vision programs
and miraculously create a Windows application. Al-
though this is possible in theory, it would have either
added tremendously to the complexity of Turbo Vision
or would have made too manv limiting assumptions for
Windows applications.
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Figure 1 : Diagram of ObjeaW]ndows hierarchy.

m E APPLICATIONS TO FRAMEWORKS

Instead, we implemented a similar, though not iden-
tical, application framework for Windows called Ob-
jectWindows. Architecturally, the two frameworks are

, very similar. Both provide an event-driven architecture
and have many common classes. For example, the data
management classes are identical. The fundamental dift
ference is that while Turbo Vision is a text mode frame

work built on DOS, ObjectWmdows runs exclusively
in graphics on Windows and uses many of the built-in
capabilities of Windows for message dispatching and
user-Interface management. Each framework is opti-
mized for its native environment, giving full access to
all underlying facilities.

USING AN APPLICATION FRAMEWORK
Although you can use portions of the application frame-
work hierarchy, such as the collections and streams, in
existing applications without using the entire trame-
work, an application framework is much better used as
a starting point for new application.s. The starting point
for aprogramis the generic TAI>plication ivpe. All ap-
plications inherit the event handling and mouse sup.
port troin this generic type. Thus. the simplest appli-
cation would simply inherit from TApplication ·and add
new methods to supply nongeneric capabilities. The
main program therefore consists of oniv three lines: int-
tialize the application, run the event loop, and exit
when finished.

Listing 1 shows a typical "Hello, world" application
for Windows that uses the Pascal version of the Ob-

ject\Vindows applicat:ion framework.

DATA MANAGEMENT

Most applications spend a lot of time creating and ma-
nipulating fairly standard data structures: dynamic ar·
rays, linked lists, hash tables, etc. Although this code is
not particularly difficult, there is not much to be gained
by rewriting it for every application. Turbo Vision and
ObjectWindows share a common set ot generic daia
management types including collections and streams.

The generic TCollection type and its descendants
provide the equivalent of dynamic arrays and linked lists.
A collection can contain differentrypes ofobjects, though
tvpically it will contain descendants of an ancestor type.
You can easily search, sort; add, and deiete items ma
collection. You can also perform operations on all items
in the collection. For example. you might want to iter-
ate through a collection of window objects and get the
location of each one. That would be accomplished by
sending a forEach message to the collection and supply.
inK a procedure parameter. Collections also provide the
ability to create persistent objects stored on disk. Though
these persistent objects are not part of an object-oriented
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BLOCS

Berkeley Product,vity Group
35032 Maidstone Court

Newark CA 94560
(415) 795-6086

ONTOS Release 2.1

ONTOS, Inc.
Three Burlingion Woods

Burlington, MA 01803
(617)272-7110

ObjectGraphics
The Whitewater Group

1 BOO Ridge Ave.
Evan.ston, li 6020 1

(708) 328-3800

Ser-C Version 3.1.
Saber 501-1are, Mc.

10 F awant St. Can}bridge,
MA 02138- 1110

(617) 498-3000

DOS/4G
Rational Systems. Inc.

220 N Main St.

Natick MA 01760

(.508: 653-6006

IntergrAda/386
AETECH

380 Stevens Ave., Ste. 212
Solana Beach, CA 92075

(619) 755-1277

ANDOR ONE

Hyde Systems, /nc.
1340 5. Saratoga-Sunnyvale

Rd.. St·. 106

San jose, CA 95129
(408) 253-5800

Software

Development Kit
Nethdanage, hic.

10020 N. DeAnza Bjvd., #103
Cupertino, CA 95014

(408) 257-6404

Berkeley Productivity Group (BPG) announced a commercial release of BLOCS, the Berkeley Library of Objects for shop floor
Control and Scheduling. BLOCS is a suite of open applications based on reusable objects that represent manufacturing entdies
and concepts such as lot, machine, and work station. These objects are assembled into applications that meet generic
manufacturing requirements, but they can also easily be extended to meet the unique needs of a particular manufacturing
facility.

0N1 OS, Inc. announced ONTOS Release 2.1, an obiect database management system for UNIX. This release was designed to
address the needs of the growing number of ONITOS c ustorners ready to deploy distributed applications such as network
management and data integration systems. The goal of Release 2.1 was to enhance the quality and offer the firs[ production-
oriented, industrial-strength object database.

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

Saber Software, Inc. announced the release of Saber-C Version 3.1. New features include: preprocessor support, including
embedded SQL preprocessors of Oracle, INFORMIX, and other industry standard SQL databases; support of dynamic shared
libraries on Sun platforms; support for HP 9000 Series 400 workstations; and support for loading FORTRAN object code.

Rational Systerns, Inc. announced DOS/4G, a 32-bit extender that complies with the DOS Protected Mode Interface and is
available without costly royalty fees. DOS/46 allows DOS extended applications to run as a DOS program under any DPMI-
compliant operating system such as Microsoft Windows 3.0/3.1. DOS/=4G takes advantage of 80386/486-based Intel
architectures by allowing users to run 32-bit applications in protected mode. DOS/#G has a small memory footprint - less
than 25KB in real mode - that leaves considerable memory for user applications. Price ranges from $5,000 to $25,000,
depending on system configuration.

Rational Consulting announced thal it Ts distributing and supporting The C++ Booth Components, a reusable software'
component library. The Booch Components are available on a variety of platforms, including IBM PC compatibles,
Macintoshes, and UNIX workstations as well as mini computers and mamframe systems. The C++ Booch Components
represent the second generation of a widely used and mature component library, the Ada Booch Components The C+ +
components can be used with any C++ compiler that is compatible with ATAT's C++ version 3.0. A template preprocessor is
available for version 2.0 compatibility. Rational Consulting is a division of Rational.

AFTECH announced the release of IntergrAda/386. IntegrAda/386 is an integrated Ada Programing Support Environinent (ASPE)
with a production-quality compiler that has been fully validated by the government to the latest Ada Compiler Validation
Capability. IntergrAda, Ver 4,20 was chosen by the U.S. Air Force as the standard military MS-DOS PC Ada compiler and tools
for the DESKTOP Ill contract. IntegrAda/386 includes the same unique Ada design and programming features ill an environment
that encapsulates the tools, compiler, and libraries so that the programmer never has to leave the programming environment. The
seamless environment is modeled after C and Pascal Programming systems.

Ilydra Svvems, Inc. announced the delivery of its ANDOR ONE product, a PC add-in board with associated software that
brings the functionality of Apple's Macintosh to the PC world. A full-length PC card installs into any PC ranging from the
earliest PC-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.

Net,Manage announced the release of a comprehenstve Software Development Kit for building distributed applications using
O NC RPC/X DR. Using NetManage's RPC/SDK, Windows 3.0 applications can now i nteract and exchange data with any other
operating system or hardware platiomi that supports ONC RPC/XDR including IBM, DEC, Sun, HP, DOS, 05/2 NelWa|ef
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, multitasking, and does not require any ofthe PC's 640K base memory.

VOLUME 2, NUMBER 11 E SEPTEMBER 1991



Product - Announcements

1/1
*%%

l Product Announcements is a service to the
\ readers of the HOTUNE ON OWECT-ORIENTED
t TECHNOLOGY; it is neither a recommendation
1 nor an endorsement of any product
 discussed.

Telekurs Database

Server
Telekurs

11 Broadway
New York, NY 10004

(212) 487-2700

GTX Object
Repository

Object Databases
238 Broadway

Cambridge; MA 02139
(617) 354-4220

CodeBase++ 1.04

Sequiter Software, Inc.
Ste. 209.9644 - 54 Ave.

Edmionton, Alberta TfiE 5V 1
Canada (403) 448-0313

Prograph version 2.5
TGS Systems

2745 Dutch Village Rd.,
Ste. 200 Hallfax. Nova

Scolia Canada

(902) 455-4446

Greenleaf Comm++
Greenleaf Software, Inc.

16479 Da//as Pkwy.,
Ste. 570 Dallas, TX 75248

(214) 248-2561

(800)523-9830

M&T Books
501 Galveston Dr

Redwood City, CA 94063
(415) 366-3600

Profile/V
First Class Software

P.O. Box 226 Boulder

Creek. CA 95006-0226
(408} 338-4649

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

Object Databases announced the release of the GTX Object Repository. GTX supports large multimedia databases consisting
of complex, linked data types with image, voice, and video objects; fault tolerant network applications requiring a strong
transaction model and detailed audit trails; real-time, high volume data capture with a requirement for immediate query
capability; and recall of temporal object versions required for group work and on-line back-upi

Sequiter Software announced the release of CodeBase++ 1.04, a C++ class library for database management that now
includes support for the Clipper .NTX index files. Multiple NDX/NTX index liles are opened automatically when a datafile Ts
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++ retails for U.S. $295 and comes with a prebullt DLL for Microsoft Windows 3-0,100% ofthe source
code, and a 60-day money-back guarantee.

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

Greenleaf Software, Inc. released Greenleaf Comm++, a class library for asynchronous communications. As a C++ library, it
provides a hierarchy of classes that give the programmer simple access and control of serial communications with or without
terminal emulation.Greente£if 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 10 overcome the limitations of addressing the serial RS-232 ports through the operating system or BIOS. Greenleaf
Comm++ supports the IBMPC, XT, AT, PS/2, 386/486, and compatible machines and the instruction sets for the 8250 and 16450
UARTS. Comm++ currently supports the Zortech C++ and Borland C++ compilers.

M&T Books' latest offering provides novice to intermediate C and C++ 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

First Class Software announced Profile/V, an efficient, interactive performance analysis tool for Digitalk's SmalltalldV Mac and
Smalltalk/V 286. Profile// helps programmers get the most out of Smalltalk/V by showing where time is being spent, which
methods are most expensive. and which statements within each method are costliest. ProfileA/ aiso includes a filtering system
(called gathering) thai helps users profile the recursive methods common in object-oriented programs. Profile/V conies with an
extensive tutorial explaining optimization strategies in Smalltalk and showing users how to identify and exploit opportunities to
make code faster.

Send Pmduct.Announ*mentito Matie k. Lenzi,·225 Rect•Emate,No. 12N, New Yor©NY 10280, Fax
11**2*7#*%40*)34***4**44%*im#>24***fs,f#Wd#R*RE/unibEE{ I :2 7 \ 4 i
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Lis'Ang 1 "Helio, world!" for Windows.

program Hello:
uses WObjects. WinTypes. WinProcs;

type

THelloApp = object(TApplication)
procedure InitMainWindow; virtual;

end;

THelloApp.InitMainWindow:
begin

MainWindow:= New(PWindow. Init(nil, 'Hello. Windows'));
end;

var HelloApp· THelloApp;

begin

HelloApp.Init('HelloApp');

HelloApp.Run:
HelloApp.Done;

end.

database or vlrtual memory management system, persts-
tent objects are handy for restoring the state of an ap-
plication or 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 to disk, you simply store the desk-
top collection. All of the supplied objects can be writ-
ten to disk by responding [o a Store message and loaded
from disk with a Load message. User-defined objects can
Implement their own load and store methods also by stor,
ing out each of the components in a byte 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 company to the professional developer of commer-
cial "shrink-wrap" applications. Although it ifi tempt-
itlg to add high-powered features that appeal only to the
high-end developerE, we chose 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, but have little rat that will prevent
programmers from using them for applications that must
be fast and memory efficient. The typical cost is about
15-30K for a full-blown Windows application.
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ASSESSING APPLICATION FRAMEWORKS

The emphasis of ati application framework is on Great-
ing applications. In turn, each application framework
has built on past developments to provide increased
functionality for application developers. The niore stan
dard the application, the more likely you will benefit
from using an application framework. If you need to pro,
vide applications with a common user interface -win-
dows, dialogs, event handling, and traditional data man-
agement using arrays, linked lists, and file management
-an application framework can save you considerable
time and effort. However, if you need to write low-level
system software, one-shot utilities or other types of pro-
grams, an application framework probably won't be of
much use.

By their design, application frameworks require the
use of object-oriented programming techniques. For
many programmers, this may be the frst solid proof that
vou can "inherit" a fully functioning application and not
give up the efficient performance of a truly compiled
langliage. We have found through infc,rm,11 research that
using application frameworks can reduce coding by be.
tween 25% and 50% and results in easier maintenance

ot programs.

Since application frameworks are by their nature
open ended and extensible, there will nci doubt be ad.
ditional high-level libraries 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
other generic components. For example, The White-
water Group offers the ObjectGraphics library, which
adds a rich set of platform-independent graphics objects
to ObjectWindows. By building upon a base-level foun-
canon of an application framework, it becomes much
easier to combine class libraries from different vendors,
something that has never been easy to do with traci-
tiona[ function libraries.

Application fi·ameworks are by no means a panacea.
However, they are the next logical step in achieving two
ii-nportant 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 to the Object Management Group
for adoption by other vendors. The specification is avail-
able either from the Object Management Group or from
Borland international. E E

Zack t.#locker is the Turbo Pa. cal product manager at Borland
International and has taught object-oriented programming to
Mogrammers worMwide. He can be reached at BOT/and Inter-
national, 10 Victor Square, Scous Valley, CA 95067.
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Report on the seventh meeting of the Object-
Oriented COBOL Task Group by Megan Adams 8 Dmitry Lenkou

THE ECONOMIST, 7/6/9 j

. With DOS and Windows based on the foundations 01

outdated technology, 092 could represent a significant threat
with the Imarketing dout of IBM combined with the technical
expertise of Boriand International. Don't be surprised if Borland
eventually takes over control of OS/2 completely. with IBM
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 ....

I he benefits (>f free entei·prise,

... 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 incompatibilities; and a growing recognition
that the future of office computing will be shaped by software
design, not name-brandi hardware sales ....

IBM-Apple deal anticipates new PC era, Curt Suplee,
TORONTO STAR, 7/14/91
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rts on the progress at the June meeting

-Oriented COBOL Task Group

Wch has been chartered to produce a

aNon for Object-Oriented COBOL.

It also introduces the concept of and rationale for
Object-Oriented COBOL and reflects the
understanding of Hewlett.Packard participants in the
OOCTG. It is not 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 COBOL-user community, the
CODASYL COBOL Committee sponsored a
symposium on Object-Oriented COBOL. At this
meeting, the Object.Oriented COBOL Task Group
was formed with the charter of drafting a specification
for Object-Oriented COBOL. The OOCTO has met
quarterly since January 1990, and its participants
include both vendors and users (such as IBM, HP,
Hitachi, Realia, Microfocus, Digital, Sun,
Southwestern Bell, and Hewitt Associates)

ADVANTAGES OF OBjECT-ORIENTED COBOL
Before discussing specific featureb and concepts that
are under consideration or have been included in

Object-Oriented COBOL since the June meeting, we
will explore the question, "What does this technology
offer COBOL users in particular?"

The advantages of object orientation have been
covered in a previous article.1 Here, we discuss the
advantages of using Object-Oriented COBOL as a
vehicle Mr the migration to the new technology.

Object orientation is a technology that can be

effective at addressing the central problem of the high
costs of software development and maintenance.
Object-Oriented COBOL provides the advantages of
object orientation by building into the language
constructs and concepts that support powerful recent
ideas about increasing software productivity and
quality and, thus, hetp to reduce costs. For example,
code 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 to handle
increasingly complex application requirements.
Maintenance costs are also addressed. Interfaces in

Object-Oriented COBOL mpport modularity, which
eases maintenance because changes m specitication
are limited by the interface to having only a localized
effect. An important side effect of modularity is the
improved quality of code, which in the long term can
reduce maintenance costs. A signihcant portion of
maintenance costs is derived from the need to modify
existing programs to deal with changes in
specifications or enhancements.

Interfaces and class inheritance in Object-
Oriented COBOL provide a means of making it easier
to extend existing functionality to handle changing
requirements.

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

.- But IBM and Apple are being drawn together by a
common enemy - Microsoft Corp., which through is
s.oftware programs and alliances is apparently trying to
dominate every segment of the computer Industry worth
preserving or developing for the next century. Additional
pressure to unite comes from the fact that the $35 billion a
year PC industry is in the midst of an unprecedented price
war/restructuring. Both IBM and Apple have been forced to
repeatedly slash PC prices just to hold onto market share.
And computer users - no longer the docile sheep they once
were - are doing everything possible to promote ' open
systems" that avoid dependence on a single computermaker
or software developer. Faced with a formidable enemy,
weak markets and more demanding customers, neither IBMt
nor Apple can afford the cost of developing tomorrowls "hot
box" technology all alone .

Apple and IBM talking about technology swap that mirrors
i ndust y ff ux, EDP WEEKLY, 6/17/9 j

. IBM and Apple face a hard slog both in trying to create
such an environment and in getting others to accept it.
Neither company has a strong track-record in systems-
software development. Though nobody can be sure what
secrets lurk incorporate research labs, IBM and Apple seem
to be lagging behind firms like Hewlett Packard, Sun, Digital
and a variety of others rushing to develop their own object-
oriented network technologies. Though IBM and Apple say
they will license to others any software they develop, they
will keep firm control of the technology. Smaller companies
may be chary of building into their products any
dependence on the proprietary technologies of two large
and sometimes paranoid rivals. Besides, though most
successful partnerships are a marriage of equals, thus is
anything but....
... access to IBM's vast resources of cash, technology and
salesmen must seem like a godsend to Apple. The first
problem with the deal, however, 15 that IBM has nothing like
the same burning need to make the joint venture a success.
Though the projects could be lucrative, so could any
number of other pies in which IBM has its fingers. Indeed,
IBM has several partnerships covering much the same
technical ground as it intends to explore with Apple,
including licensing deals with NeXT, Metaphor, Microsoft,
Borland, and other computer firms. And the deal with Apple
puts IBM iii an ideal position to play off Microsoft and
Apple, the two dominant suppliers of systems software for
personal computers, one against the other.

jBM and Apple: hold hands and hope,

W.E.W., COMPUTER EDGE, 6/21/91

. IBM's recent maneuvers in the desktop operating system
markel are taking on all the Intrigue of ancient Rome. Former
friends (Microsoft) are now enemies while former enemies
(Apple) are fast becommg frends- more or less....Still, other
hard-charging rivals are being drawn into IBM's orbit ....

IBM reaches out to the industry,
INFORMATION WEEK, 7/I/91

... Borland President and CEO Phillippe Kahn hinted that his
company probably will lettison most of Ashton-Tate's other
Ethan dBase] products. Although he would not disclose
details of his plans, Kahn stressed Borland intends to use its
newfound strength to butt heads with relational database
giant Oracle Corp .... Along with dBase, a likely survivor of a
Borland selling spree would be Interbase Software Corp.,
i·ecently acquired by Ashton-Tate..., Other developers said
they will wait to see if Borland invests its technical expedise
"Product releases speak louder than company
combinations," said Tom Shanahan, chief operating officer
for SBTCorp ...

dBase, Interbase Server cream of A-1 Crop, Karen D. Moser,
PC WEEK. 7/15/91

, In addition to doubling its revenue, the merger adds Ashton-
Tate's huge base of dBase customers and fills holes in Borland's
product line by giving Borland access to Interbase, a multiuser
Unix database, and word-processing applications.... Borland's
Object dBase" is part of the coming wave of object-oriented

applications and systems software. The development of these
products has made bedfellows of... unlikely partners....

Borland buys Ashton-Tate, fills holes in database line,
Margaret Ryan, ELECTRONIC ENGINEERING TIMES, 7/1 5/91
... "They' re going to create a market conflict between the
two products/ said Terry Quinn, an analyst with Kidder
Peabody .... "You still have two products that are essentially
incompatible .... While you can access data, you can't run a
cIBase development program and run it on Paradox. The
marrying of the technology is at the file level."... It also
upgrades Borland from a recent upstart in the software
business to a legitimate competitor againsl market leaders
Microsoft and Lotus.... Mi·. Kahn appears eager to snap up
additional market share as quickly as possible, and may have
been worried that troubled Ashton-Tate would prove an
attractive takeover candidate for another software house ,...

Borland to Buy Ashton-Tate, Brian Deagon and Andrew
Collier, ELECTRONIC NEWS, 7/1 5/91
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Industry News technology is intended to set the foundation for the
When asked whether Metaphor's object-oriented

proposed software firm, an IBM spokesman replied: 9
wouldn't call it the foundation. It will be a valuable part."
IBM. which took an 8.3 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 tirm. The joint venture, Patriot
Partners, which reportedly included 175 Metaphor
employees, was developing software that would run £)n a
number of undisclosed computers and operating svstems.
Sources close to the companies said the software under
development at Patriot Partners would not have been
available in the marketplace for several years, while
Microsoft and Apple were believed to be much further along
in their efforts to devise the object-oriented technology for a
new generation of RISC and CICS platforms ...

IBM to Buy Metaphor; see Apple Tie,
ELECTRONIC NEWS, 7/15/91

The alliance of IBM and Apple Computer, Inc. is not only
likely to escape an antitrust challenge, it could also keep the
regulators away from archrival Microsoft Corp.'s door ...
Norman Weizer, a computer industry analyst at... Arthur D.
Little, Inc., agreed. 'This latest move probably eased the
antitrust tension in the industry ... if there was any thought
of an antitrust Investigation of Microsoft brewing at [the US
Department of] Justice, there won't be now." The IBM/Apple
combination, he said, will pack more than enough of a
competitive wallop to dispel any view of Microsoft as an
unfairly heavy bitter. However, legal experts sald nothing in
the IBM/Apple scenario should affect the FTC ongoing
investigations of Microsoft and chip master Intel Corp. "The
FTC challenge to Microsoft isn't being made on broad policy
grounds," said a former Justice Department antitrust litigator
who asked to remain anonymous. "This is a very targeted
investigation; the FTC received so many [separate]
complaints about specific Microsoft practices that it had no
choice but to look into them."...The attorney also warned
against confusing the recent wave of FTC interest in policing
high-technology business practices with a resurgence of
anti-trust enforcement on the Justice Departmenes part.

IBM/Apple deal could take heat off Microsoft Nell
Margolk, COMPUTERWORID, 7/15/91

As talks between Apple and IBM continue, industry analysts
believe that the two former adversaries have been brought
together in part by the fear that consumer electronics giants
such as Sony and Nintendo could infiltrate the PC market.
Consumer electronics companies are widely expected to
leverage their market share, potentially challenging PC
manufacturers for the business computer market, Consumer
electronics firms chum out products at a much faster rate
than computer manutacturers. and their products are
typically 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 15 reportedly learning with Sony to develop a 1-

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

Home electronics giants bring IBM, Apple together, Kristi
Coale, INFOWORLD, 7/1/91

Last week [IBM] revealed a staggering succession of
partnerships with Borland Int'I Inc., Lotus Development
Corp., Candie Corp., Goal Systems Intl, Inc., Bachman
Information Systems, and Platinum Technology, Inc. A pact
with Apple Computer, inc. is tantalizingly close. Two weeks
ago, Wang ILaboratories, Inc. agreed to resell IBM hardware.
Turn the page back to February and there is IBM and
networking leader Novell, Inc. shaking hands...Big Blue has
added layers of insulation between itself and Bill Gates.
These pacts don't just reduce IBM's dependence on a
partner that has been accused of betraying it by pushing
Windows instead of OS/2; they also directly challenge
Microsoft Corm in key markets. But IBM's deal-making also
has larger motives. There are certain product areas IBM feels
it needs help with: object-oriented, cooperative processing,
networking, and systems management. As vital as they are,
IBM's corporate culture could well destroy these fragile
partnerships before they can flower. 1 he Apple deal may yet
frounder because of a deep-seated fear of Big Blue
bureaucracy. IBM can't afford to ket that happen...
... IBM, it has been said, maintains its power in the
computer industry through the FUD factor - the ability to
manipulate markets, customers, and competitors by
creating a climate ot tear, uncertainty, and doubt. 1 he
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 internal groups, customers have
legitimate concerns about whether the various agreements
share a common purpose ... A few years ago, IBM
pledged support for open systems by joining the Open
Software Foundation. IBM did a lot of posturing, but little
has come out of the OSF. Now, the Apple venture raises
questions of how the OSF fits into this new relationship. At
PC Expo recently, the company did a remarkable job of
building momentum for its version of OS/2. Now. only a
few weeks later, that momentum has been slowed because
customers are wondering when and around which
standard IBM's desktop strategy will coalesce. Until IBM
provides answers, customers should be wary of long-term
commitments to IBM,

The FWD boomerang Ira Sager,
COMPUTER SYSTEMS NEWS, 7/22/9 i

...In addition to Price Waterhouse, which recently deferred
purchases of Microsoft Windows to further evaluate OS/2
2.0, IBM vice president and general manager for marketing
and business development joe Guglielmi said large-volume
corporate customers had committed to or were evaluating
OS/2 2.0. Those companies include Nippon Telephone &
Telegraph, Frito Layand Royal Bankof Canada ....

05/2 2.0 dominates PC Expo as Microsoft skips show,
Heather Clancy, COMPUTER RESELLER NEWS, 7/1/91

Hol LINE ON OBJECT-ORIENTED TECHNOLOGY

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

The advantages of taking an evolutionary path to
Object-Oriented COBOL 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 a 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 today,2 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 that COBOL
handles today. such as packed decimal support, file
handling, and other constructs tailored to commercial
requirements.)

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. It won't be necessary to
intensively train the whole staff in everything at once
because the transition is naturally evolutionary.

Obviously, this approach also makes it possible to
leverage existing investment in COBOL. Currently,
over 70 billion lines of COBOL are being maintained
and probably five to ten billion more are added every
year.3 k 1% unrecalistic to require bimnesses to abandon
this investment 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 m order
1-0 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 to their requirements. Object-
Oriented COBOL provides the following options for
this migration:

• Existing applications can define references to
objects and use their new capabilities when they
are enhanced d uring the Illaintenance cycle.

• Existing programs can be encapsulated as methods
or as classes inside new object,oriented applications.

• New 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 old-style
COBOL and Object-Oriented COBOL modules.
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• Eventually, Object-Oriented COBOL libraries
should be available that provide significant
software capabilities that users can access without
having to code themselves.

Another advantage of this approach iS that
Object-Oriented COBOL is being designed in the
COBOL standards community. The Task Group
designing it is chartered to 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 be 100% compatible 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.

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

At the most basic level, COBOL programs exist to
process data 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 data-centered approach as it
supports defining objects that consist of data and of
operations on that data. In object-oriented design, the
structure of an application is suggested by the
structure ot the data. This makes object orientation
particularly well suited to data processing applications
and COBOL.

OVERVIEW OF INCLUDED FEATURES

Some of the most important basic features that have
been included by the OOCTG iii its draft documents
are instances, classes, class inhertance, interfaces,



interface conformance, and factories. An overview of
the first four of these features is included in an eartier

article.1 Factories and interface conformance are

included in the next section.

OVERVIEW OF RECENT WORK

At the last two meetings, the OOCTG separated
conformance of instance interfaces from class

inheritance. Conformance provides the basis for
generic code because it specifies when an object with
one interface can be used where an object with
another interface is expected. Saying that all office
forms support a print interface Es equivalent to saying
that all oftlce torm Instances conform to a print
interface. Thus, they can all execute print
functionality with a generic invocation, although the
print may be implemented differently for distinct
tvpes of ofhee forms.

. - basing conformance on interfaces allows
generic code to be defined for entirely unrelated
classes, which is not possible when conformance

is based on class inheritance.

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 ability
to redefine, delete, or otherwise alter the inherited
services because these changes may break the
conformance relationship. In Object-Oriented COBOL
these restrictions are unnecessary and thus mheritance
is a more effective tool for code reuse. lt is easy to allow
inheritance to define a conformance relationship, but it
is not required. Also, basing conformance on interfaces
allows generic code to be defined for entirely unrelated
classes, which is not possible when conformance Ls
based on class inheritance.

There was considerable discussion at the last

meeting on the topics of factories. As a result, the
Object.Oriented COBOL Task Group has introduced
the concept of factory where the factory part of a class
definition defines how new instances of the class are

created. Factories can also define any data 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

E E LANGUAGES

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

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

SOME ISSUES OUTSTANDING

There was considerable discussion of issues related to

the object [ifecycle. Decisions on these ISSUES have not
yet been made but we expect they will have to be
resolved fairly soon, perhaps at the September meeung

The obiect lifecycle is a term that refers to the
creation, initialization, finalization, and destruction of
instances. Currently predefined methods (called,
appropriately, CREATE, INITIALIZE, FINALIZE,
and DESTROY) are specified in OOCIG documents
to handle this functionality. There are some areas
where the protocols between these methods need to
be carefully defined so that anomatous situations do
not occur. For example, if instances can be created
and not initialized, or finalized but not destroyed, the
instatice has no consistent type.

A tightly defined protocol would prevent these
Sltuations frolll occurring. thus protecting users from a
class of difficult bugs. 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 to define
some of these lifecycle methods. If, for example,
INITIALIZE were in the instance interface, it could
cause conformance problems with other interfaces.
However, if INITIALIZE were included in the factory
and not in the instance interface, then interfaces

could differ in their INITIALIZE prototypes and still
be conforming. This seems desirable froin a user point
of view, E E
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... Not until the longer term, the latter-half of the 1990's, will
evolutionary changes in the software process give way to
truly revolutionary changes. Object-oriented techniques will
influence changes in programming languages and
methodologies. For example, object-oriented extensions to
COBOL will be available in PC-based tools in 1991. The
traditional waterfall life cycle model will be replaced by a
software process model that is more formal (i.e., based on
mathematical techniques), more amenable to automation,
and emphasizes enterprise modeling, iterative prototyping
techniques, system specification activities, and requirements
traceability. Artificial intelligence techniques such as expert
systems, inference-based application development methods,
and natural language processing will be embedded into CASE
tools. Structured methodologies will be extended to include
object-oriented methods. Software reusability will replace
development strategies that build software systems trom
scratch....

First evolution, then revolutions, Carma McCIure,
CASE TRENDS, Speciaj/Summer 91

. it's a little 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 somewhere. In fact, proponents of object-
oriented programming think they hear a whole stable...And
OOP should not be confused with visual programming,
although they are related.... Borland International recently
launched a product called Objectvision, designed to let
end-users create 'programs" without writing program code.
John Mandell, product marketing manager for Objectvision,
says it is a visual programming product, not an object-
oriented language, but 'we use the object model to get to
the visual programming." The real point of Objec{Vision,
Mandell says, is to let end users do things without learning
to program. But that is not a benefit ot true object-oriented
programming. Assuming that one can dig through all the
hype and get to the horse, the next question 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 language isn't likely to give you the
promised benefits unless you learn to think in the
appropriate way to take advantage ot it.

OOP is more than just a buzzword, Grant Bockler,
COMPUTING CANADA, 6/20/91

HP recently decided to withhold release ofa Unix version of
its NewWave Object-oriented operating environment until the
Object Management Group rules or the HP/Sun proposal for
object management.... By waiti ng until after August when the
OMG will rule on the HP/Sun proposal for their [Distributed
Object Management Facility, HP will be able to incorporate
new standards into its subsequent releases of the software
developer's kit and New\,Vave for Unix .... HP also is prepared
to deal with OMG's standards if they derive from other
vendors..,.

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

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

VOLUME 2, NUMBER 11 E SEPTEMBER 1991

are unsuitable For producing commercial applications due to
their poor performance, huge size, or restrictive licensing
policies, it is hard to refute the commonly heard claim that
the Nextstep environment is the most productive mainstream
development environment available todaf...

The next NeXT, Scott Raney, UNIX WORLD, 7/91

Smalltalk is not about to replace COBOL, but it {s finally
maturing into a viable choice in application developrnent,
especially for users looking for a tool to speed development
of advanced graphical user interfaces in client/server
applications...As a dynamically compiled language built on
reusable objects and a virtual intertace that uses machine-
independent, intermediate code, Smalltalk 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
transition to the relational model and structured

programming techniques. ·Most [IS developers] still don't
know what to do with objects. They're still trauniatized Irom
making the migration to the RDBMS," says Natasha Krol,
application program director at the Meta Group in Stamford,
Conn. Smalltalk also faces increasingly stiff competition not
only from other object-oriented languages such as C++ bur
also from new GUI-building tools, such as Easel from Easel
Corp, and Actor from Whitewater Group ....

Smalltalk grows up, jeff Mind, DATAMATION, 7/15/91

. The most sought-after goal for the future will be
establishing a standard class library, and the ideal language
will include that library, according to Scott Moody, an
industry consultant .... Application developers could then
avoid the problem of being tied to one vendor's class library,
although problems with incompatibilities between languages
would remain. Languages that lack a foundation class library
or an application framework open the door to the
incompatibility problems commonly encounlered today ....
Industry analysis expect sales of class libraries for plug-and-go
applications to flourish, providing plenty of incentive for
vendors to resolve class library incompatibility problems.
When class library compatibility is no longer an issue,
aerospace suppliers and other companies that undertake
large-scale projects involving numerous different components
should prove good generic Class library customers.

Object Orientation's uphill struggle continues, Sarah E.
'Varney, DIGITAL REVIEW, 6/17/91

. But being tied to the older technology of MS-DOS could
also be a drawback for Windows. So Microsoft is developing
a new operating system, known as Windows NT ... NT
which stands for new technology - will run on powerful
personal computers using different kinds d microprocessors
and will be better geared for use in networks. Indeed,
Microsoft plans a whole series of version of Windows for
different machines, ranging from pocket-sized personal
intormation organizers to supercomputers. The company is
also looking at using Windows to help control computerized
facsimile machines, voice-mail systems and high-definition
television Bets ....

One day; junior got too bigi Andrew Pollack.
The New York Times, 8/4/911



Have you read the new book by Pope John Paul, "Why IAnalysis became a Protestant"? Probably not, but if you want to read
a book about a remarkable metamorphosis, try "Object-8 design oriented Analysis" by Peter Coad and Edward Yourdon. In it
Yourdon renounces •Yourdon Structured Analysis" in favor
of Object-oriented Analysis (OOA). The 'Yourdon" method,
based on data flow diagrams, is the most widely-used
approach to system analysis in North America. "Neither
author has drawn a single data flow diagram in the past few
years, except (on rare occasion)" they write... 'For us," the
authors conclude, "OOA is the future, and the future is here
and now .... We see the 1990s as a period of gradual
acceptance of OOA."
Authors renounce structured analysis in favor of OOA, john

Lejdemian, COMPUTING CANADA, 6/20/91

... Myth #4: Object-oriented techniques make CASE obsolete.
This is nonsense. If anything; the advent of object-oriented
programming languages that incorporate control structures,
data structures, and inheritance hierarchies make language-
support tools essential. In the future, analysis and design will
become dominant adivities....

As we become. smarter about reuse technologies, rewer of
us will do "traditional" programming. Most of our work will
be to understand system requirements and architectures to
effectively use existing components. Standardized methods
supported by rich design environments will be critical to
managing the complexity of these systems and
communicating and preserving our design intent.

Don't falt for these six CASE myths, Lou Mazzucchelii,
EDN NEWS, 6/13/91

QUIs build and maintain GUI applications ....It may take you up
. Object-oriented programming is probably the best way to

to six months to become proficient with an object-based
environment and the vendor's class library. Much of this time
will be invested iii trying to undemand what may appear to
be a frighteringly large coNection of vendor-supplied classes.

Smalltaldv has been realized in DOS, Macintosh. andLanguages Windows versions. Much of the code can be used across all

G tools
'tiled out" and "filed In" trom system to system. Because
the environments. Objects can be, stored In text tenn, and

Smalltalk is an interpreter, these objects can be introduced
into a running system. The potential exists to network together
Smalltalk systems on a number 00 different platforms, and to
let them exchange objects in real time. This is not something
you can do with C++. Smalltalk/v has the most thorough
tutorial of any of the packages reviewed here. The manual M a
complete course in the language, and the example files give
you working code for most applications. Smalltalk is not like
other computer languages. Instead of being like a musical
score, it is more like a jam session in which you create both
new instruments and new musicians as you go along. When
you've constructed your band, you're ready to play. Smalltalk
is extraordinarily interactive, and the ideal environment for
creative people. Accessibility is excellent, hmited only by
Smalltalk's unusual syntax. Every element of Smalltalk, from
object creation to debugging and running the application,
takes place with a single Windows application.Integration d
total. The assistance to clear thinking, Smalltalk's clean

The modularity of object-oriented programs is not only
beneficial down the line, it makes programs far more
testable. Object methods seem to be shorter and more
focused than functions produced with a nonobject mindset.
Object-oriented programs seem to have fewer global
variables and more intuitive designs. So far. not many people
have Inherited object-oriented code to maintain. but the few
I've talked to bear out this view ....

Up me revolution. Larry O'Brien,
COMPUTER LANGUAGE, 7/9 1

... 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 specitic amount of time. Make it quite clear iii
your plan and assumptions that when a chunk's date has
been 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 you are "piloting" a new
technology. It recognizes that the first time through you are
learning the basics and will not be proficient In all aspects of
the new Ix hrology. It help to avoid getting "bogged down"
m one aspect 01 the technology ...

Point/Counterpoint: project estimating considerations for
object technology - The manage/s perspective. Rosemary

Kurtti, OBJECT MAGAZINE, 7-8/91

rMost beginners feel overwhelmed by hundreds of new
classes, each with its own name, purpose. and rmessages.
However, the consolation is [hat you can start out with a few
classes and build your knowledge base gradually ....

Get GUI, Robert Orfall and Dan Markey,
COMPUTER LANGUAGE, 7/91

handling of the Windows environment its integration and rich
data taxonomy, and its potential for interplatform
development, make Smalltalk/v the winner among all the
packages we have surveyed.

Breaking ink) Windows, Birrel[ 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 out what the user intends. In an
event-driven application, objects are defined to respond to a
single stimulus (keystroke or mouse action). A run-time event
manager (a sort of command supervisor) evaluates user input
and decides which objects to activate. The end result is that
each object neither knows nor cares if the user selected a
different window and didn't come back for hours. A program
like Windows (or any application that supports simultaneous
activities), requires an event-driven approach ...

Document architecture standards of the '905, Mike
Cunningham, LIBRARY SOFTWARE REVIEW, 6/9
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GETTING STARTED E E

Getting started with object technology:
effectively planning for change by Mark Lorenz

The advent of a new technolog), is always
accompanied by the trails and tribulations of coping

with the necessary changes in the way we do
business, both technicallip and managerially·

journey Man
We now start to work on our own. We have internal-

ized the object paradigm, but we still rely on a Guru
during mental roadblocks and design reviews. The
duration of this period varies greatly depending on the
person, but probably lasts a year or more. Seasoned
Journey Men work well and independently and are
distinguished from Gurus only by the speed and
inventiveness of their work.

Mark Lorenz has been
dei,eloping .foftwaT·: S.stems
f.7 over fourteen years. f fe
has wo?·ked on a vaTiety of
piatforms, ianguages, and
applications. His efforts
since 1987 hmfe been laygel)

det,oted to the area of object
technologies, tools, and
techniques. He w'orks for

IBM in Carry, NC.

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

Durinx these efforts, the team members transitioned
through various stages of expertise. Before getting into
the start-up steps, ir is worthwhile to prepare you for
the metamorphosis your people will undergo. This will
shed some light on the advice that follows.

STAGES OF OBJECT EXPERTISE
Novice

At this early point, we try to get our function-
oriented heads turned around so that we can see the

application objects. We have a hard time finding the
objects, even though we look hard and long. This
stage results in a lot of functional code disguised as
objects. It's best to have a Guru along at this stage,
but more about that later. The Novice stage typically
lasts about three to six months.

Apprentice
At this stage, we start to understand what it means to
be object-oriented. We hear a lot of "ah-ha!"s and "I
see!"s. We may Kill be more comfortable 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 time
and are still fairly dependent on the Guru. This period
lasts another three to six months.

Guru

This iS the stage where objects come naturally. We
automatically see things in an object perspective and,
in tact, may have trouble seelng them in any other
way! We move quickly through the phases ot
development, exploring during rapid iterations.
Somehow, we act as "enzymes," causing project
' chemical reactions" to occur - moving the prolect
over hurdles toward completion. This stage lasts the
rest of your life, if you're good enough and lucky
enough to make it.

I know this stage exists because I have seen what
are easily recognizable Gurus. I aspire to someday
consider myselt an object Guru - according to one's
own definition. To me, there are only a handful of
Gurus to be found. I would argue that they are
blessed with the right combination of intelligence.
personality, perspective, and experience to be the
"fittest" 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 tor sure - once you go clown an
object path, you won't want to go back. I've yet to see
someone successfully make it past the Novice stage
and even consider thinking about systems in other
than object terms.

Voi L#tr- 2, NUMBER 11 E SEPTEMBER 1991

12«

1



Suggested steps for a good start
The following steps are suggested as tips on how to 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,

I have presented this information to a number of
companies taking their first steps down the object
path, including large companies from England and the
U.S. These points have been favorably received, but it
remains to be seen how effective the lessons we
learned apply to the effbrts of others.

Get training
This mav seem self-evident, but it is important
enough to articulate. Object development is not the
same as function-oriented development. It is not the
same as your FORTRAN programmers learning to
program in C (although some may consider that as
harrowing an adventure!).

You should plan on having two to 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 good designs and code li.e., success).

There are 80(2 consultants out there that call make
sure yOu get off on the right foot. 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 a good idea.

Once you have grown your own object experts. vou
can wean yourself off the outside consultants. At this
point, you should establish a mentor program with the
most experienced object people playing 'big brother" to
the obiect Novices. By the way, a twenty-year software
veteran with no object experience is an object Novice.

I 1„ Tle, :* , I).·I·hil" ""1 pirreflj --·X-
Perfect Product

Iteration 1
Iteration 3

ration 2

¥ iteration 2 & Iteration 1

Changing Requirements
7 iteration 3

Planning Production Assessment

Figure 1.
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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 5hould have some methodology to
follow. People work better and you have a better chance
of being successful (i.e., delivering rhe right product at a
competitive price) if there are precise steps to follow.

Use an iterative development process
Traditional function.oriented development uses the
waterfall approach. This approach has not led to a
high percentage of successful projects since it does not
plan for the ever-present changes iIi the marketplace
and understanding of requirements.

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

As Figure 1 illustrates, the iterative process is a
controlled process and remains requirements driven,
The ever-elusive "perfect" product is chased, as
understanding of the problem domain, marketplace,
and customer needs evolves. This process plans for
change in the development plan iterations while
moving toward a match with the requirements.

Use tools

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

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

There are object methodology tools beginning to
appear, such as OOAToo[,9 and group development
tools, such as Envy,* but the market is still wide open.

You will need group development support tools
first. You wiI[ also need tools to support your iterative

* For a complere discuNbion of the iterative process and how it relates to
the software development phases and inerhodo[©g¥, .cee A Procm and
Methodology for Developing Object.Onented Software Systems A
Pracircal Guide by Mark Lorenz.

t OOAToot, by Object International, Inc., is a graphical user interface
(GUI) object analysis/design rool ihar supports the notation used m
Peter Coa d and Ed Yourdon's book Object-O ented Anabsis.

$ Envy, by Object Technology Internationat is a muludeveloper support
tool for Smalltalk/V 2861-M, V PM, V Windows, and V Mac systems
rhat includles LAN-based versioning and class ownership suppon
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Networks As object-oriented software becomes more featureful and
widespread, networking-industry observers say user-created
compound documents and other objects destined for network
transmission may come to contain information about their
own bandwidth requirements, along with the usual facts
about originating application and user. Within a few years,

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 introduced in the 19805. 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
(e.8., decision support systems 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,
GIS, network management, concurrent engineering, and so
forth

Integrating Objects with relational technology, Marv E. S.
Loomis, OBJECT MAGAZINE, 7-8/91

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

, Furthermore, said Goal Systems' [Neall Ater IviceApplications president research and development], 'True integration
depends on moving from an application orientation to a task
orientation. D you think ot system management in terms of
objects, what becomes impor[ant is what task you perform,

Antihype "if you start object-oriented programming today, don't
expect to see the benefits of class reuse before two years go
by." {Adele] Goldberg [CEO of ParcPlace Systems] says that
it will take eight weeks of OOP "immersion" for experienced
COBOL programmers to become productive and six months
for them to become comfortable and expert. OOP is not
magic, Goldberg said... She bemoaned the fact that object-
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Excerpts from leading industry 
publications on aspects of object 1
technology

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

Smarter objects?, COMMUNICATIONS WEEK, 6/24/91

oriented extensions could be added to currently available
relational DBMSs. "There is no reason why today's relational
products can't be improved," said Date .

Database gurus: no basis for RDBMS, OODBMS dispute,
SOFTWARE MAGAZTNE, 6/91

. "Right now, OODBMSes are gill selling to [[re-kickers,"
said John Rymer, an analyst with Patricia Seybold's Office
Computing Group, Boston. "People are still trying to
understand lobject orienlation], which hasn't been helped
much by the vendors, who don't explain it well and do a
terrible job of distinguishing themselves from each other. But
by late 1992, a much broader base of users will be involved.
Objects support [he databases people want to build.'...
... Comparing five OODBMSes with two RDBMSes, IRick]
Cattell [an engineer with Sun Microsystems! found that the
OODBMSes ran up to 40 times laster. The tests were
conducted on applications that use a fixed working set of
data, fit in main memory and involve objects that are linked
by pointers...Cattell said that the purpose ot the testh was not
to show that OODBMSes are superior k) RDBMSes overall
but "to counter the marketing hype of the RDBMS vendors
who say their products are superior to everything else
OODBMSes are superior for use in scientific and
engineering applications, and that's what these tests
measure. ...

OODBMSes emerge, Dan Richman, UNIX TODAY,
6/24/91

not what product you're in. This approach is our great hope
for wiping out fixed product boundaries.'...

3-D management tramework: SystemView'.5 shiting views,
john Tibbetts and Barbar,1 130(nstein,

SOFTWARE MAGAZINE, 6/91

oriented technology is being advocated by ··religious"
devotees who have gotten "a little sloppy." OOP shorlens
coding time but 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
religious cult behind them."

Nanobytes, BYTE, 7/93
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Application Organizer Plus Version 1.0
instantiations Inc.

921 SW Washington, Suite 312, Portland, OR 97205

pplication Organizer Plus is a set of tools for
developers working in the Objectworks/
Smalltalk environment sold by ParcPlace

Systems. It's a seamless product that fits right in with
the Object:works environment.

[t is by no means a simple task to become a
proficient Smalltalk programmer. although a rich class
library anit a useful set of provided browsers does help.
The drawback to such an environment is thar often

they lack tools that support the work of programming
teams on large projects. This is where AppOrg steps in.

I0/ this product is not for the casual user.
For the professional Smalltalk community,

it is almost a necessity.

"Versioning" is provided for every method in the
system. 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.
In an example of the thoughtful and integrated design
of AppOrg, version information can also be obtained
from within other browsers as well, including the
method lister, the inheritance browser, and the
"package" browser. This leads me to discuss another
major facility provided by AppOrg.

Packages are objects that describe changes to the
Smalltalk image. When they are used, the change sets

David Bellin is with Pratt provided with Objectworks/Smalltalk are replaced.
Institute, New York. dbel(in Packages define which classes or methods were
@pratt.obitnet. modified or defined in a set; however, they do not

contain the actual code, which is always m the image.

A
revieu,ed by David Beilin

The use here is in the management of complex
projects. Packages can be used for Smalltalk project
management since they can offer several independent
sets of change records that can be viewed through the
package browser. This is a start at overcoming one of
the criticisms [eveled at object languages.

The package organizer is a tool for grouping the
changes that are included in packages and for
distributing them to various packages. 1 find this
feature to be of dubious value and prone to error. It is
very easy to put unintended changes into the wrong
packages. The Application Organizer manual itself
admits this shortcoming, and it is hard to understand
why then the package organizer was even included,

An Image Generator is included that assists in
application generation, basically by means of
allowing the programmer to define a set of classes and
methods that are to be removed from the image file.
Obviously, one must be careful not to take crucial
classes out of the system (e.g., integers), but, barring
such blatant bungling, this part of the Instantiations
sottware works well.

Ar $495, Application Organizer is available for
both IBM and MAC platforms. The documentation
from Instantiations is well written, but this product is
not for the casual user. For the professional Smalltalk
cornmunity, it is alinost a necessity.E E
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process and object methodology. It you can, buy your·
tools. If not, make your own. Note that many
activities can be supported without fancy tools. For
example, collecting object information in the form of
CRC cards* or iii a flat file can take you a long way
toward a good design. Keep in mind, a tool 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 too. ' This includes Test,
Human Factors, and Publications groups. These
groups must iterate along with Development.

Involve customers

It is a key benefit of object development that the
iterative development and real-world modeling of
applications allow customers to understand and be
involved with what is being built. Involve them!
After att, it is their system.

Create a reuse library
This 15 the key software asset of the company. It is
absolutely critical to 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 your
competition reuses solid off-the,shelf components for
up to 80% of the functionality in a similar product for
a unit cost of $100, you are going out of business.

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

* CRC stands for class, responsibilities, and collaborators and USeS index
cards To collecT rhis information during analyso. The technique was
ong,aany proposed by Ward C uiminchan: and KenT Beck at Tektronix.

+ For an extensive discussion of the organizational impact of objecr
technology, see 'Lobjecu.oriented development: nor businubs as us.illi by
Mark 1.Or, „Z 111 Hd !716 i)71 Glvect C>nented l echnot)2:, 1 (7 ), 1  4. 1 990 .
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reusing the Same abstractions rather than creating
new abstractions specific to your business. It is
important that you continue to reap the gains of reuse
by extending the building blocks available to your
application programmers.

A code reuse group, separate and independent
from all project development organizations, needs to
be formed to allow code to be made available to the

entire organization. This "class clearinghouse" group
would be responsible for facilitating a high level of
reuse and minimizing reimplementation ot tunction,

One of the possible techniques used by this group
could be regular reviews of development materials,
searching for abstract and nonabstract classes to include
in an object library. It is even possible that 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 types
of functions. You may even want these people involved
for a time an a prolect to facilitate the reuse ot 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 to search tor coniponents to reuse.

• Incentives-The producer and the reuser of
components should be rewarded. They are
contributing to the quality and reducing the costs
and schedule tune of the company's products.

* Standards -See below.

Set up standards
Decide what informational content you want in your
design documentation. This is more critical than
traditionally.

Most of your time wi[[ be spent reading code, so
you want to make sure that your coding standards
keep this in mind. An industrv expert (a Guru!) once
told me he spends up to 75% of his time reading code!
Why would this be? Because object development
centers on reuse. Smalltalk development, 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 testing and
standards to ensure they are solid building blocks.

Good object methods should be short! The average
method size of our group's initial product effort
(hundreds of classes and thousands of methods) averaged
six lines of Smalltalk, and I think if we had done better
object designs, the average would have been less! Long
methods are a warning flag of function-oriented code or
poor choices of objects and responsibilities. Also



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

Use small teams
Due to the speed and volume of changes, larger teams
will have communications problems. Break iarge
projects into a number of small encapsulated teams. If
you use subs,Stems and contracts between subsystemS,v
you can control the architecture (i.e., contract
interfaces) between the teams, freeing them to rapidly
iterate oil their piece of the overall system relatively
independently. This, of course, implies analysis
legwork to ensure a fairlv solid overall understanding
of the architecture. This can be done via an analysis
prototvping 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 to code integrity. Historically,
programmers making changes to the system "tromp'
through whatever code necessary, making the ]10St
expedient changes to solve the "problem du jour"
without focussing on the design of the "code du jour."
With class ownerhhip, the owner knows the design of
the class, takes pride in its quality, and knows that he
or she is on the hook for any and al[ problems.

An application basis means that a programmer cain
submit changes for all the classes related to his
application within certain restrictions. He cannot, for
example, delete any methods or instance variables,
but is free to add them. This al[OWS the programmers
to focus on the application development at hand.
Cyclically (about every third week), the emphasis
shifts to a class basis for a week of "clean up." This is
where the class owner focuses on !115 classes, inaking
sure the designs are intact and robust,

Use a rapid build cycle
The iterations discussed earlier are separate and
distinct from the build iterations, which are much
shorter and more numerous. A typical build cycle has
two software builds per week (versus an iteration,
which may run for three and a half months). The
speed of development snowballs as you go along.
Longer periods for software submissions cause major
headaches for the team. You need to establish

procedures to minimize the build problems.

• For a discussion of subsystems and contracts, see Ret. 2

E E GETTING STARTED

Architect for Change
By identifying 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 that carries over from the model-
view.controller architecture is that the user interface
(UI) should be kept separate from the underlying
model objects. The UI changes much more often than
the model. Also, manv different applications can be
built from the same model objects bv changing the UI
classes with little or no change to the model.

A STARTUP CHECKLIST

1.Get commitment from management for a pilot
project that 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.

2. Get education for a small (three to six people)
team and consulting expertise. Unless you have
real object expertise on Your project, you will not
succeed.

3. Buy tools, especially for group development and
methodology 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
you focus on good object models of the application
domain. short readable methods, and on-line
design information.

SUMMARY

Object 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.
I have passed on these guidelines so that you can stand
on my shoulders and not my feet. k is going to require
some organizational changes to adapt to the
implications of object technology. In the short run, we
have to make do without the level of tool support we
see in the function-oriented arena. The productivity
potential is there, waiting for us to achieve it. a E
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channel, a transmutation, a degeneration takes place:
the managers lose appreciation for the essentials of the
technical work. Essentials become implementation
details. Technicrans working in a vacuum start to lose
touch with business needs. Decisions with critical

business ramihcations 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
deadline. 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 object
orientation, by advocating a simple language common
to both business and technologv, gives a glimmer of
hope. Despite the anxiety of the deadline and the
typical neurosis of 01·ganizal:ions, we Can remain
members of the same team, the team of human beings,
and solve a few problems.

I claim object analysis methodologies, object
design tools, and, in particular, C++ programming
language as conceived and presented today have
almost nothing to do with the paradigm shift toward
object orientation. They are mostly business as usual

coitiniwedfroinpage Ii...

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

Object based/object oriented
Recognize that the study system is object based, not
fully object oriented. The primary difference is that
there is a significantly higher level of precision and
rigor applied to object orientation. If this much
productivity can be achieved with a loose
implementation 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 that object technology,
supported by appropriate development and
maintenance tooling can improve the quality and
productivity of software developers. Furthermore, the
timely availability of software products that directlv
support the strategic direct ion of the organization can
directly contribute to improved short- and lotig-tei·m
bottom lines.

They are simdar to the elements of an old regime
disguised as revolutionaries, becuratate forces
championing democracv in today's Romania. Why do
we need vet another analysis framework if the
language of the programming is high level enough to
express the concepts of the problem? Why do we need
more expensive bubble drawers if the modules of our
implementation have the same articulation with the
demarcations of our design? Why this bombardinent
of obscure terminology, polymorphism, virtual
functions, friends, dereferences, protected, public, and
private modes - if our determination is the
determination to communicate? This hype ts nothing
but an industry for mental pollution.

The pseudo-science of structured methodology was
evidently a sound compensation for the false start we
generously call the software industry. The crutches
should be buried now so that technology
archaeologists can publish condescending papers in
the future and get academic tenures. 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: if vou ask the werewolves they are going to say,
'Of course, there is no silver bullet!' E E

The study team went into the project to determine
the improvement of "development productivity and
software maintainabilitv" offered by CASE. They
learned something completely different. Now we need
better tools and techniques to study and measure the
impact of reuse on development This should lead to
more and better advancements in development tools
and techniques.

Epilogue
The frightening last line of the study states that "since
nearly all of these projects have been built by novices
with the CASE tool, this offers an interesting
opportunity to study the potential for reducing
software development costs by staffing teams with less
skilled developers." Why would they not consider a
mix of experienced, skilied developers supported bv
less experienced (not less skilled) novices? Without
the experienced, skilled developers, who Will teach
the novice? Can we cost justify the novice
reinventing the learning wheel? Remember, the
operative part of CASE is computer aided. With
CASE tools a less skilled developer will produce, at
best, an organized mediocre product. li has been
proven that if you strive for quality, you get both
quality and productivity. lf you strive for only
productivity, you get neither. • •

17"
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*letely open about it: there is a
id it is polluting not only the quality
but the qualie of our professional
at is a software project? What is an
day in a software project.7

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

It is not the essence of software but some

accidental characteristics of our folklore that lead us

to a radical communicative deficiency: a social culture
that uses language as a tool for domination rather
than a bridge for relations; an education system that
trains people to deal with abstract algorithms, to play
with machines, and does not pay any attention to
professional character formation; and a work pathos
that pushes the dominating linguistic culture to its
utmost limits. Even the act of information giving in
this culture is an extreme form of information hiding.
The very act of communicating suffocates com-
munication. Question asking needs the disguise of
questioning. "How come you are saying this?" is the
standard melody of the question, never, 'Could you
explain this to me?" The very act of asking the
question ts, therefore, a road block to the answer,

An explanation, on the other hand, snfies the urge
to ask a question. Sarcasm, such as the tone of the
voice ora body or facial gesture ornaments answers.
The speaker looks impatient or upset while answering a
question. The subliminal message is nothing but, "It is

very dumb of you to ask this question, nevertheless let
me have the benevolence of explaining this to you."

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
eyebrows - into docile sheep. On the other hand,
because of our inability to understand simple and
concrete utterances. and because of our inability to
perform trivial acts ot question asking and answering,
we are transforming straightforward payroll programs
Into werewolvesf

Object orientation -- not as a new technology.
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, a glimmer of
hope. This new paradigm deploys itself as a shift
toward a commitment, a commitment to
communicate. To me that Ls the mission of the

syntactically simple, but semantically powerful
languages of the object. The same terminology and
viewpoint can be used to understand the problems
that need to be solved, to describe the solution

strategies, and even to implement the solution: an
Esperanto,[ike system that can be understood by
everybody - implementors, des[gners, analvsts, and,
yes, even managers. This is the reason why objects are
generating so much attention and also some extensive
turbulence. It is not that this is a little better than

that. There are professional, even personal interests at
stake: established reputations 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 technical correctness of
the work, but to keep the communication channel
open so that solutions can be found that are acceptable
technically and businesswise. Without this open

• 1 suppose weiewolves, silver bullets, and Count Dracula are nor
registered trademark·;. Refer nevertheless to the following· Brooks, F
No silver bullet essence and accidents of software engineering, fEFE
Cumputa, April [987, and Cox, B.J. There as a silver butiet, BYTEr
October ]990
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Object statistics on the way
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fobject technology,
zations need hard numbers.

can be translated into dollars

ferred to the bottom line.

Currently. statistics for or against the new paradigm
are difficult to come by. Objects just haven't been
around long enough. So to satisfy the need, there is
much extrapolation of existing Agures from related
statistical studies and a good deal of instantaneous
creation of numerical support for the new technology.
I marvel at those who I have heard make up
'numbers" on the fly. I marvel even further at those
who believe these stats. Numbers don't lie? Numbers

can say anything you want theiR to say?
I recently came across a statistical study targeted at

validating computer-aided software engineering
(CASE) tools. However, on first reading it was clear
that the studv's findings supported not the
productivity of CASE but the productivity of reuse. In
this study, the mechanism of code reuse ouishone the
tooling almost into irrelevance. Almost! The CASE
tool was indeed the mechanism that supported reuse.
To reuse software you have to know where reusable
parts are, how to use the parts. and, most importantly,
that reusable parts must be engineered. Reuse would
probably have been cut significantly had it not been
for adequate moling. But the CASE technology was
not the reason the goods got to market, only the
vehicle that drove them there.

CASEY

There is no clear definition in the marketplace as to
what constitutes a CASE tool. I have heard text

by 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 LS not to diminish the value of
CASE. I have worked in the area of structured

techniques since the early 1980s. It wasn't until
appropriate tooling became available around 1983
that the implementation ot 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 automation.
Turning these tasks over to the machine leaves the
analyst, designer, and software engineer fee to focus
on and to study the actual problem/solution space
represented by the models.

CASE is not the engineering concept. CASE is
the tooling, the automated assist that supports the
engineering process. CASE is another concept, like
AI and object technology, that has been market-
hyped almost to its detriment. The CASE product
manufacturers have marketed the tools as yet another
silver bullet; the concepts supported bv the tools were
almost ignored. Initially, there was huge CASE
product sales. Unknowing corporate customers bought
into the hvped panacea of a tool only to find that a
massive investment in additional conceptual
education and alteratiom to the infrastructure were

required. When the marketeers were found out, sales
siowed considerably.

Don't get me wrong, I am a strong supporter of
CASE, however, not as CASE for the sake of CASE.
What I support is (1) a precise common language for
Communication between and among development
teams, team members, managers, and, also, the end
users of the products and (2) an organized
repeatable set of steps thal: aid in the development
of a clear problem/viable solution set. CASE does
not do this. The concepts automated by the
various CASE tools do.

VOLUME 2, NUMBER 11 E SEPTEMBER 1991



SYNOPSIS OF THE STUDY
The study was conducted by Rajiv D. Banker, Carlson
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 field study of
software development using integrated CASE at the
First Boston Corporation, a large investment bank in
New York City."

Recognizing the deficiencies in the current
techniques of software development measurement,
the study c hose to use function points analysis, a
technique that "gauges the size of an application in
terms of the [system'sl functionality."

The CASE tool is object based. Specifications for
objects are stored in a central repository. The
repository includes data and object definitions for the
organization's business, plus all the software that
comprise its systems. The tool and the assoCLated
methods constrain developers to more carefully
"engineer" an Information architecture.

In spite of substantial research, there exists no
consensus on the economies and diseconomies of

scale in software development. However, Inost expect
that an integrated CASE tool set will offer scale
economy gains for the following reasons: CASE
usually enforces structure and modularization, CASE
tools promote and support code reuse, productivity
results from relatively buy-free machine.generated
code, and CASE tolls increasingly offer automated
testing and implementation facilities.

Aithough "developers primarily reuse their own
code in the absence of incentive to search for other

reuse opportunities," it was clearly recognized that "ln
software projects developed using CASE, the level of
code reuse is perhaps the major factor that deserves
attention." it was also recognized that "extensive code
reuse can increase productivity by an order of
magnitude and more...." HoweveL "prior research on
reuse provides little guidance as to how to construct
the relevant metrics." For this Study, a simple reuse
metric was constructed that fit the CASE tool under

examination. It involves "constructing and reusing
objects... reusable within applications and across
their boundaries."

The study determined that "in a mature CASE
environment» developers were more familiar with:

e how to use the CASE tool

• where reusable parts are stored

e how reusable parts can be identified and retrieved

The study focused on twenty-one financial

E E STATISTICS

application projects over a two-year period. "Most
project personnel worked on multiple projects to
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
across on-line, real-time systems and batch systems
and the extent to which experience influences reuse.
"The overall object reuse for the 21 projects was 2.84
times.... Average reuse for Year 2 projects was even
higher at 3.95 times overall. Reuse was maximized
among on-line projects at 4.11 times,

The results of the study are quite striking. They
suggest not only 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

Studying the published document, I discovered that 1
was left with many questions, It appeared that many
obvious factors were not considered. The study aimed
to quantify CASE as directly responsible for
productivity. In actuality, the study identified reuse as
the overwhelming contributor to productivity, the
CASE tool 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 the focus was in the
lower CASE areas of screen, report, and code
generation. If this in fact is true, t:he organization has
missed a significant opportunity for additional reuse in
the uppa CASE areas of analysis Lind design. As the
lower CASE tools become more sophisticated, less
time is expended on the coding/testing effort,
widening the gap between the percentage of
development time spent on the front end and the back
end of a system. It is intuitively understood that if
analysis and design models can be reused, productivity
and quality will again improve significantly. Now, all
that is left is to quantify this area of reuse. Not an easy
task. Information gathering as input to analvsis and
even the analysis work (not the modeling work) can
be particularly loose and subjective and is a function
more of the interpersonal and business skills of the
analyst than of their technical skil4

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

HOTLINE ON OBJECT-ORIENIED TECHNOLOGY

correctness of the systems generated through reuse.
There was no indication of problems that surfaced
when developers tried to reuse a part, particularly on
the first instance of reuse. No matter how broad you
scope, the initial creation of a part is always for a
particular set of circumstance. Subsequent part reuse
generally requires modihcation to the original.
Through practical experience, we have found that
unless the part is primitive it is not truly reusable until
it has had from three to five separate occasions for
reuse acconipanled by appropriate enhan:e:Inents :Ild
tweaks to accommodate each new situation. Learning
how to create parts so that they are open for reuse
enhancement is a learned skill. It is dependent on the
quality of the analysis and design, the experience with
the business and the technology, the implementation
language and platform, and the corporate culture. The
corporate culture is a major driving factor in
reworking a part to make it reusable.

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

Teamwork

Teamwork is considered to be a major contributor to
improving quality and productivity in systems
development. The study considered issues of team
experience in trhe subject matter and team experience
in the technology, 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 ts invaluable. Knowing each
other's strengths and weaknesses allows the team to
expedite the development process. You learn who on
the team to ask for help in a particular area. You learn
what particular t:ypes of mistakes individuals tend to
make. Think of your favorite sports team iii a
championship season. They work together like a
precision machine. Everyone does what they are best
at an they do that very well The coach doesn't ask
the quarterback to block and the pitcher is not
expected to steal second-

Application types
The techniques embodied by this study's CASE tool is
data driven. Naturally, this type of technique is more
applicable to a certain class of problems. And,
although certain parts of some application areas will
naturally foster different level of reuse (e.g., in
Anancial services there is a specific class of montages
where one class/instantiation is only a slight exag-
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geration), we have found that reuse is applicable in
virtually all areas and types of development. This is
evidenced by the reusable class libraries that come
with many language implementations, as well as, those
for GUIs, graphics, and general systems functions.

Economies of scale

The economies and diseconomies of scale for object
development pre going to 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 granularity
of objects allows for more individual independent
feature enhancements to the corporate class hierarchy.
The magnitude of so-called application projects will
become somewhat obscured 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 strategy
CASE does not contribute directly to the corporate
strategv, but to corporate operations that eventually
will work their way through corporate tactics on to the
strategy. Objects address the corporate strategy directly.
Strategic object modeling is beginning to be used in
large corporations as a more sophisticated technique for
systems strategy and also for corporate business strategy.
Unlike enterprise models using an entin; relationship
technique, strategic objects can be used to accurately
model the business and then almost seemlessly translate
through to systems planning and implementation. Very
soon, CASE tools to support this effort will become
critical not only to systems development, but also more
important[¥ to general business development.

Quality
To achieve the quality and productivity of reuse, a
corporate culture that advocates and incents reuse is
imperative. In son·e organizations, writing your own
string clat;s is considered a right of passage. Just about
everyone has written her or his own. Where thts
example might be trivial, consider a organization of
fifty developers. That's fifty string classes at,
coI,servatively, eiglit liours to build, test, aind debug the
class. Four-hundred staff-hours at, let's say, a loaded
average rate of $32/hour totals $12,800 Epent on string
classes. You can buy entire class libraries for under
$ 1,000. In addition there is the issue of consistency
across the fifty string classes that can have a wide range
of impact on applications. The corporate culture has to
adapt m reward people for reusing parts, for building
reused parts, and, most importantly, for adapting
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A modest survey of OOD approaches

Approaches to object-oriented design and
analysis vary from silly to Momising, but

no one really knows how to do it yet.

TILL, AN OVERVIEW may help ro clarify the issues in-
volved. The two main problems iii 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-
[em has to be dorie before the object-oriented design can
be accomplished. ln that sense, object-oriented design
iricludes 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 there.

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

GAy L

Unless you're doing something for yourself, you're doing
it for someone elt and you have to make sure you're do-
ing what they want you to do. Assuming you're going to
implement your hnished solution in an object-oriented
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 about tlieir

problem." If they already think in terms of objects - or
you can somehow get them to think about 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 prob[em to the code you're going to produce.
If, on the ot her hand, you are convinced that your users
think about problems in lerms of the functions they want-
done, then perhaps there is no such thing a.s object-ori-
ented analysis - for your users and you.

DIFFERENT PROBLEMS, DIFFERENT DESIGN
With the exception <)f language bigots, most program-
mers agree that different kinds of problems are best solved
with different programming languages. [)ifferent prob-
lems also require different approaches for anatysts and
design.
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ur feature 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-

fers us "A Modest Survey of OOD Approaches" and addresses the isslieb surrounding ob
ject anaiyws and desgn approaches.

It is clear that we cannot wait until objecttechnology is all there before we address tle
issue. in '·Perspective: Investing m Objects Today " Adrian Boles d New S ence Associ-
ates offers strong arguments for planning your move to object technology. NOW

Currently, several state legislatures are addressing the igue of certifying computer pro
grammers. Like most things this issue hasits pros and cons. On the pro side, this can help
to elri,nate "match book" programmers. On the con side. the people setting up the ceitil ication
are not qualified to do so David Berna examines the problems and implications of thus ini-
liative in '·What Is a Certified Oblect Programmer?"

jason Mathews and Michael Guttman d Genesis Developinent Corp. offer a members'
assessment of the OMG, and Chris Stone, the President and CEO ofthe OMG responds

We are hemng from another member oftheobject community in Australia I would
hke lo wekome Dr. William Haebich of Simsion, Bowles, and Associates in Melbourne
In the ' Down Under" column, he reports on the Object-Oriented Special Interest Group of
the Austraiian Computer Society.

Currently, several of the local contract programming headhunters are combing New
York for Smalltalk programmers. It seems that there's a HOT! project in town. However, on
closer ex arninat Bon, this hot project looks more like a hot potato. The work week is Melve
hours per day, six days a week. This will go on lor six weeks, and the hourly rate Is abom-
inable. I don't know who the client 5, I don't want to know.

50 why is this project getting print space? Well, this is my opportunity to cry (scream)
out against atrocities against software quality and abominations of project management
Thisprojectis doomed and is missing only one vitale|ement loensure absolute failure: the
developers are not working the graveyard shift.

let me articupate what doonis this project. First, all the 5erious Snialltalk develoiiers
have lurned the job down because of the project schedule and the batch-COBOL billing
rate. Thal leaves only Smalltalk wanna-bes 25 the talent base - those who have picked up
a copy of Smalltalk and have taught thernselves the language syntax (not object technol-
ogy) Thisisthearbig Oppoltu'lity togettheir first real Smalltalk experience. bolster their re-
5ume, and Increase thew billing rate.

* Mistake 1 - major absence of concept and technology skil I, experience. and talent
Next, let's examine the schedule. A forced 72-hour work week doesn't cut it. The lirst

week will be okay. Then it's all downhill. During the second. third, and fourth weeks. af
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0 ler ten hours, the brain begins to shutdown: Lhafs two hours a day wasted. After four 12-
hour days, the mind drifts into a state of mild euphoria. Let's calculate: after the fourth week,
the project has wasted two hours a day for the first four days ot the week - 24 hours
plus two full 12-hour days - 72 hours. Thls gives a grand total of 96 hours per developer
of wasted time. But wait, there's more. If the code wasn't bad to begin with (see mistake 1 ),
it surely wd I be now. And, after the fourth week of this drill, the developers go into com-
piele mind shutdown. That gives us two 72-hour weeks or another 144 hours per devel
oper of wasted time. Add the 1 44 to the 96 hour5 from the first bur weeks, and we conie
up with a total of 240 hours per developer (six weeks} of wasted time So, ina project with
a six-week duration, nearly three and one-half staff-weeks have been unproductive.

• MIstake 2 - talent burnout.

• Mistake 3 - waste of human and financial resources

e Mistake 4 - serious product quality problems.

I can't beheve responsible people permit this lo occur And yet probably every reader
has been on a project like this and recognizes the consequences. But now for the best part
- the finger pointing. First the contract programmers go - they don't know what they are
doing (burt what about the revenues already expended?. Next, Smalltalk and object tech-
noiogy take it on the ch,n ParcP'ace or 06gitalk watch out: you r software ,: going to come
flying back to you. And object technology... Well, we gave you a try, and you just don't
work. In fact everyone and everything gets blamed, except for the real culprit - the brain
surgeon who said yes to doing this project under these orcumstances in the (irst place The
software product will not get delivered to the user. If anything is delivered, it will be bug
infested and more likely than not the wrong product. The user will be furious because he
has probably have been promised an application to support a new competitive line of bus,-
ness with a narrow maiket window. Andthedevelopers again will be drubbed mer lessly?

I propose an outand-out revolt. The Soviets are standing up for theirbve: and their
rights Look at us. We can't even avert an obvious loser development project. How can or
ganizations talk about the Malcolm Baldridge andcontinue to pull stunts likethis Smalltalk
proIect? How are we ever going to gair the respect of the user community when lemming
development managers accept •challenges" hi<e thls one? You would be dinazed what (an
be done when people ban together: put your foot down, stand tough, cliche, cliche,
clicle ... JUST SAY NO! / f 72
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Book Wat '

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 W'indows
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
ub  es created with Visual Basic. These will illustrate Visual
Basic's most important concepts and help you develop
Windows applications and create executable application
files that can be run directly from the Windows
environment.

The Standard C Library
P. j. Pjauger; Prentice Hall, Englewood Cliffs

$28.00 (soft cover)/$38.00 (hard cover)

Prentice Hall announced the publication of The Standard C
Library by P. J.. Plauger, a comprehensive treatment of ANSI
and ISO 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 to an individual
section of the library. Complete code for the ANSI standard
C library is included in the book. In addition to detailing the
C library, 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
David Kahn; D. Lawton Associates, Natick, MA $99.95

D. Lawton Associates has announced the publication of
,Microsoft Windows 3: Finding the Cracks. Written to give
realistic information about Windows, the author, David
Kahn, helps readers evaluate the product, not the hype,
before their time and money are commkted to Windows.

Fiffd: The Language
Bertrand Nreyer; Prenuce Hat Engiewood Cliffs, NJ $30.80

Interactive Software Engineering Inc. has announced the
publication of Eiffel: The Language by Bertrand Meyer,
President of !SE and main designer of the Eiffel object-
oriented language. This is one of the first entries in the newly
announced Prentice Hall Object-Oriented Series, a joint

The "Book War€·h" co/unin does not contain book reviews. 
These jistings are abstacted from press releases provided by 
the publishers, and no endorsenient is imphed. Please send 
announcements to the Editor: Marie Lenzi, 225 Rector Place. 
Suite 12ht New York NY 10280. fax (21.0 785-40?24 1

undertaking of Prentice Hall USA and Prentice Hall
International, tor which Dr Meyer serves as Series Editor.
Eiffel: The language combines a pleasant and pedagogic
style with a high degree of precision and forrnality. As such,
R is suitable for novices as well as advanced users and
authors of Eiffel compilers and other tools.

C++ Components and Algorithms
Scott Robert Ladd; M&T Books, Redwood City, CA %3995
C++ Components and Algorithms is a comprehensive
reference for experienced C programmers who develop and
maintain powerful C++ applications. This book covers such
topics as memory management. indexed files using [3-Trees,
mathematical programming, and adaptive algorithms. The
in-depth discussions and numerous source code examples
are geared toward an understanding of C++'s inner
workings. The programs and classes presented are
compatible with AT&T, Borland, Microsoft, and Zortech
C++, making them valuable to a wide audience of C
programmers. All of the source code is available on disk in
PC/MS-DOS format.

Clean Coding in Turbo Pascal 6
Amrik Dhi#or; Al&T Books, Redwood City, CA $36.95

Clean Coding in Turbo Pascal 6is a definitive source of
information for Borland Turbo Pascal programmers, It
contains in-depth coverage of Turbo Vision and Object
Windows, Turbo Pascal's object-oriented libraries, plus
information on Turbo Pascal for Windows. Topics covered
include events, whndows and dialog boxes, input lines, data
transfer, color palettes, streams and rebources, automatic
message response methods, parent and child windows,
modeled and unmodeled dialog boxes, and dynamic link
libraries.

Advanced Graphics Programming in C and C++
Roger T. Stevens; AI NT 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 IBM 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 eagily modify the functions to suit their
specific need. All listings are available on disk in MS/PC-
DOS format.

HortiNE ON OB]ECT-ORIENTED TECHNOLOGY

c<>yittited p£)in page i

Intuition

The first method object-oriented programming enthu,
siasts often propose for obiect-ortented design goes like
this: first, decide which parts of the solution are to be
objects.

The problem is, of course, how? Use a browser for
several days? Meditate for a week? If you attend OOP.
SLA conferences you'll find that probably 80% of the
people there say, "Well, the objects are obvious." And
they are, if you're brilliant or if it's a tiny problem. But,
Lf you're like most ofus and it's a large problem, the ob·
jects are not obvious.

A valuable book. Object-O?-iented Anai,isis by Shlaer
and Mettor t was published in 1988. In Section 3.2, "Iden-
tifying Objects," they said, "Identifving objects is pretty
easv to do... ask yourself, 'What are the things in this
problem ?"'

The Class Library Approach
Manv workers using a programming environment with
a large class library sav that most needed classes can be
found in the library.20 3 This approach certainly works
extremely well ifyour class library is well suited to your
problem. If a large portion of the difficult programming
has to do with the user interface, then something like
TurboVision, MacApp, or the Smalltalk class library
can solve most of your problem

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

What About Inheritancel

When your library fails you, people generally say, "In
heritance will save me." Very often, you'll try to find
some class in the library from which you can inherit the
class you actually need (with suitable modifications).
The numbers of papers and books espousing this idea
are too numerous to mention. If you're a novice object-
oriented programmer, you probably will consider this
the principal method of object-oriented design.

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

In addition, recognizing the opportunity for inheri-
lance seems to work well primarily when a small, highly
capable team is working on a familiar problem that is
smal enough to be completed on schedule. Otherwise,
most opportunities for using inheritance seem to be dis-
covered only after the programmer has implemented a
number of objects and recognizes that the commonal.
ity between them could be abstracted into a higher-level
class. As a result, I think that one ought to consider in-
lieritance more an implementation to(,1 tlian a design to)1.
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Nouns and Verbs

The next design method is the one that most program,
mers 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 among the noun
phrases in thLS description. Extreme proponents suggest
underlining thenouns monecolorand the verbs in an-
other. Some say the verb phrases iii the description will
represent the operations on the objects. Although this
method, invented by Russ Abbott,4 was popularized by
Grady Booch,5 Booch doesni think this method actu.
allv scales up to industrial-size problems.6 The reason
he described it is that it's an excellent way to begin to
learn about objects, thus it's something all beginners
should think about.

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.

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, you
probably remember the frustration of trying to make
measurements taken with inadequate instruments pro.
duce predicted results. Some of you even (like me) re-
aimed that the best approach really was to work back-
ward from the expected result to And out the
measurement you were supposed to observe.

I believe that exactly the same thing was going on
with that six-person team. They had already decided -
through meditation or whatever- what the proper ob-
jects would be for this problem. Since they 211realy "knew"
pretty well what the objects were supposed to he, they
were trying to write a paragraph such that when they
underlined the nouns, those would be the objects they
were trying to get. I've seen this happen. Wherever, as
a consulant, 1 develop an object-oriented design, there's
someone who favors the paragraph method. He'll say,
'I cari do it just as well with the paragraph method."
Then, he will take my solution and write a paragraph



describmg it, and - lo and behold! - if you underline
the nouns in his paragraph they're the right objects for
the problem. That's an interesting, and possibly valu-
able, method of documentation. It is not, however, a
design method.

1 am devoting so much space to the use of nouns and
verbs because several of the other approaches described
here are little more than elaborate notational 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 iii the requirements. 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
objects are going to be nouns. But, having found obvi·
ous objects from nouns, usually only vague guidance is
available for the remaining objects. Since you can make
any verb into a noun, the objects derived by die 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 at all. It iS far more likely
that the verbs will represent relationships between en-
title. m the mformatiOn Izlodet.

Finding Entities in the Problem
Be round Meyer, in Object,O,iented Software Construc-
tion; says, "Perhaps the most useful technique for find-
ing classes ... is to look for meaningful, external objects.
Many classes Just describe the behavior of objects from
the abstract or concrete realitv being modeled ...This
idea often vields the fundamental classes of a system,
obtained directly from their external counterparts."

Many very capable objearoriented designers approach
problems in just this way. Meyer has described this ap-
proach more articulately than most authors. It is cer-
lainly a suitable basis for deriving many of the objects
in small problems and some of the objects in more com-
plex problema

Information Modeling
Information modeling has traditionally been the domain
of MIS people. Most people doing embedded systems,
systems progranlming, or 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 infonnation modeling, no inat-
ter what the domain of your problem.

Several of the best-regarded object.oriented design
medwis today are variations on the information model-
ing theme. 1,8-m Some use Girly classic eIitity relationship
diagrains, while others introduce object diagrams that show
objects, their relationships, and their operations.

E E SURVEY OF OOD APPROACHES

Unfortunately, every author who has written about
this has pushed aside the big question: they don't say
how to find the entities, beyond 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 that you want to be think-
ing about objects rather than functions or processes. To
see how to actually do information modeling, it is use-
ful to go to books dealing specifically with the subject. I 1

Object Modeling Technique
A more recent technique, object modeling can be said
to be the object-oriented design rendering of informa-
tion modeling. The authors'o have partitioned their
lmodel into three viewpoints.

Together, the object, dynamic, and functional lucid-
eis show how the objects change over time, the differ.
ent states that thev can take on, and the functions 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 objects or classes.
Their advice is, 'Begin by listing candidate object classes
found in the Written description of the problem. Don't
be too selective. Write down every class that comes to
mind. Classes often correspond to nouns."

In other words, they haven't really said how to de-
termine what the objects are, but they have done quite
a nice job ofshowing how to go about documenting your
thinking as you develop object-oriented designs.

Data Flow Diagrams
The question of whether or not a data flow diagram
(DFD) lS useful for object-oriented design has attained
almost the same religious status as which texc editor or
programming language is best. Many people state that
DFDs are really performing functional decomposition
and that, being functionally oriented, they are a bad
choice for object-oriented design. Perhaps the most im-
portant thing to note about DFDs is that they actually-
have little to do with functional 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 outside world. What some people refer to) aS the
"functions" in a DED were described by their originator
as simply "rules for transforming the Input data to the
output data."

In particular, DFDs can be used to find objects that
represent stores of clara describing things in t:he prob-
tem domain. They can also be used to find objects that
encapsulate interfaces between the system and the out-
side world. Descriptions of the operations for the objects
are found in the data transforms that access the objects
in the DFDs.

A newer kind of structured analysis, called essential

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

New Partnerings some of the world's largest computer vendors have announced support for SunSoft's Solaris on the Intel platform including
Novell, ASCII Corp. (japan's largest PC and UNIX software company), Dell Computer Corp., AST Research, Toshiba,and Acquisitions,
CompuAdd, and NetFRAME. Intell has announced plans to cooperate with SunSoft for greatest optimization on the X86

October 1991 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.

UniSQL has announced the formation of the UniSQL Technology Partners program. Massachusetts Institute 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 to assist organizations that rely heavily upon the use of
sophisticated data and mformation management technologies for their business success. The Program offers participants early
access to UniSQL products, including (1) the UniSQUX next-generation database management system, the unification of
relational and object-oriented data models into a next-generation DBMS; and (2) UniSQUM multidatabase management
system, a commercial multidatabase management system designed to provide a seamless development view of multiple
heterogeneous database systems. Currently under development is UniSQ[/4GE, a GUI-based, next-generation application
deveiopment environment designed to support object-oriented, multimedia-based application development efforts.

Interactive Development Environments, Inc. (IDE) has announced its support for Solaris 2.0, SunSoft's UNIX-based system
software environment. Sunsoft is a subsidiary of Sun Microsystems. IDE's SOFTWARE THROUGH PICTURES integrated CASE
environment has been available on every platform ever produced by Sun. IDE plans to move SOFTWARE THROUIGH
PICTURES to SunOS 5.0 and OpenWindows Version 3.0, which are components of Solaris. IDE 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, james Hammock has joined the
board or directors at Objectivity Inc. Hammock has been President and Chief Executive Officer of Silicon Compiler Systems
before that company merged with Mentor. He also served as Chairman of the Electronic Design Automation Companies
committee. In May, Mentor and Objectivity jointly announced compatible CAD framework initiative integration toolkits.

The Eiffel object-oriented language and environment have been selected as the primary software development platform by the
European EC's ESPRIT Il '·Business Class' project. This three-year, 640 man-month 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 on 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 elected President and CEO of
the company. Mr. Taylor is a principal in the company and most recently held the position of Vice President and Chief
Operating Officer. He has been with Instantiations for most of its four-year history.

KnowledgeWare, Inc. and IntelliCorp, Inc. have jointly announced that the boards of directors of both companies have
approved a definitive merger agreement under which KnowledgeWare will acquire IntelliCorp. Under the merger agreement,
Knowledge\,Vare will issue .13402 share of its common stock in a tax-free exchange for each outstanding share and option of
IntelliCorp Common stock. The rnerger, which Is subject to the approval of IntelliCorp's shareholders and other conditions,
will be accounted for by KnowledgeWare as a pooling interest. The merger is expected to be consuminated in late October or
early November.
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C++ and Application
Frameworks/Turbo

C++ and Turbo Vision
Borland International, hic.

1800 Green Hills Rd.

PO Box 660001

Scotts Valley, CA 95067
(408) 439-4825

KnowledgeMan
3.0/GURU 3.0

Micro Data Base Systems,
Int. Two Exeautive Dr.

PO BOX 6089

La favene, IN 47903
(317) 447-1 1 22 x290

MEUIN++ 1.1
Network Integaated

Services. frc.

221 W. Dyer Rd.
Santa Ana, CA 92707

(714) 755-0995

Solaris 1.0/
Solaris 2.0

Sun50/

2550 Garcia Ave.

Mountain View, CA 94043
(415) 336-0678

Eiffel on the

NeXT/ArchiText
Interactive Software

Engineering, Inc.
270 Storke Rd., Ste. 7

Goleta, CA 93117
(805) 685-1006

RELATE

ObjectSoft Corporarion
678 Alexander Ct.

River Vale. NJ 07675
(201 ) 930-0582

Borland is now shipping Borland C++ and Application Frameworks. The new application frameworks included in the
product-ObjectWindows and Turbo Vision-simplify application development by providing an object-oriented foundation
on which to build software. The product also features both a 100 percent ANSI C compiler and a C++ compiler, Microsoft
Windows 3.0 support, turbo drive programmer's platform and compiler, turbo debugger, turbo profiler, and turbo 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 AT&T C++ 2.0 specification-Turbo C++ and Turbo Vision also contain a complete C++ application
framework, a programmers platform, VROOMM overlay manager, and turbo help. It is compatible with Borland C++ so that
code written using Turbo C++ can be ported to Borland C+4.

Micro Data Base Systems, Inc. is now shipping Version 3.0 of both KnowledgeMan and GURU. KnowledgeMan is a
relational 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 beyond relational architectures 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-
defined functions (UDFs), and a compiler. Utilizing these four features, multimedia presentations can be produced with just
one interactive SQL SELECT. KnowledgeMan and GURU are both available for single-user MS DOS-based PCs, OS/2, most
popular LANs, DEC VAX/VMS, and SUN UNIX environments.

Network Integrated Services, Inc. is now shipping ME]JIN++ 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. MEIIIN++ allows
developers to reduce complex models to a collection of interacting entities configurable at runtime. MEWN++ includes a 600-
page user's manual, obiect code libraries for Borland and Zortech compilers under MS-DOS, and documented, portable C++
2.1 -compliant source code.

Sun Soft. the system software subsidiary of Sun jMicrosystems, Inc., has introduced two versions of Solaris. Solaris 1.0 8 based
on SunOS 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 2.0 is based on SunSoft's latest SVR4 based
SunOS 5.0 with symmetric multiprocessing and multithreading 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 to SVR4.

Interactive Software Engineering and guarded Software have announced that Eiffel is now available on the NeXT platform.
Eiffel on the NeXT includes (1) the complete Eiffel distribution from ISSE, including the development tools and the complete
set of class libraries as documented in Eme/: The Libraries (the X Window System-based graphics libraries are included); (2) a
set ol graphics library classes that duplicate the X graphics classes, but are implemented using NextStep and Display
PostScript; (3) a set of Eiffel classes corresponding to the NeXT AppKit Objective-C classes; and (4) online documentation
(using the Digital Librarian) for all classes within the Eiffel class library. An important complement to the environment is the
Eiffel Shelf, a selection of object oriented modules contributed by third parties.
Interactive Software Engineering also announced the release of ArchiText, the language-driven document constructor
designed to write and maintain structured documents Produced using purely object-oriented programming techniques,
Archirext features a graphical user Interface, based on the Motit GUI standard, that makes it quick and easy to manipulate
complex structures. Structures can be built both from system generated templates or bv typing partial 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
adaptation to any context-free language. ArchiText also provides semantic facilities for executing programs, even not
completely refined ones, for software prototyping and program testing.

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 tile original document. Since the soft link Itselt ts an object, multiple users can reference8 the same
link, and links can be made by one or more users with the some original document. RELATE augments the new object linking
and embedding COLE) technology. Having retrieved 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. Network support is available for Netware and NetBios LANs, including Novell.

HoTLINE ON OBJECT-ORIENTED TECHNOLOGY

systems analysis, may be especially suited to object-ori-
ented design because it concentrates on the behaviors
that have to be produced[ when Edie system receives stim.
uli. Most behaviors comprise two parts: producing a ren-
quired response and changing the internal state ofthe
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 oblects. If we're supposed to produce the sum of
all 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 object
around that data store.

Responsibilities
A relatively new approach to object-oriented design
could be called "responsibility-driven" design.12 Basi-
cally, its contribution is to use an intermediate step to
help ease the task ofdefining object operations, although
not objects themselves. First, describe the responsibili-
ties of each object, without being too detailed in the de.
scription (not worrying about necessary paraineters, for
example). Later, derive the required operations from the
responsibilities. This has the advantage of dividing one
barge step into two smaller ones, making the task easier
to conquer.

SUMMARY

In object-oriented design, intuition isn't sufficient. Ob-
jects are only obvious forverysmall problems. Of course,
it's true that over half of the objects in your solution will
be obvious the first time you look carefully at the prob-
[em. 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 it either. If we ever get a huge class
library of truly reusable classes, what we will have then
is a large data retrieval problem instead of an object dis-
covery problem.

Inheritance is certainly one of the great things abo lit
OOP, but it's not the solution. In some cases, you can
ignore it until you begin implementation. 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 you.

Don't be prejudiced against entity relationship dia
grams: they really do help you think about entities and,
thus, about objects. Whatever method you use should
be based on some model of the problem, not just the sg
lution. Model the user's world; End the objects the user
considers important. When you finish a design, no mat-
ter how youmodel it, some ofit will be objects that come
from modeling the solution - hash-coded indexes, for
example, (certainly not something any user would re-
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quest). But most of the objects will either be objects in
a model ofthe problem or objects in a model of the user's
world. i •
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What is a "certified" object programmer?

This column is intended to debate the national

policy implications of ouT technology .

It brings debates out of the halls of government and into
the object community. Many of these issues are con-
troversial, and vour reaction to and debate with my ideas
is encouraged. Most of all, 1 hope to spur yOu to Inter-
act with elected officials and community organizers.

This month, I'd like to raise the issue of profession.
at certification. In the object world, Ihis may fast become
a significant issue. Object programming, especially in
the "pure" languages, is just coming into its own. And
so are complaints about practitioners who just con't
know what there doing or who present themselves as
more experienced than they in fact are. I have already
heard of disappointed attendees at training courses that
charge fees some might consider almost extortionate.

Such problems might be expected in a new field.
However, we'd do well to recognize that object tech.
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 processingkomputer science pro-
fession. And a large consortium known as the Institute
for the Certification of Computer Professionals (ICCP)
(Des Plaines, IL; (708) 299-4227) has been pushing the
idea of formal qualification proceedings. For some years,
they have been administering exams that lead toWard
the Certificate in Data Processing, the Certificate in
Computer Programming, and the Certificate in Systems
Analysis

The ICCP is no light-weight outfit. It's a consortium
David Bellin is with Pratt of many t:he major organizations in the field: ACM, IEEE,
insumle, New York. dbelin@- and DPMA are just three of about a dozen involved.
pratt. bitnet. Now, the certification process is voluntary, and most

employers don't require the certificates or the continu-

by David Bellin

ing education they imply. In fact, many employers don'i
even know they exist!

So why bother? Licensing and certification are com-
ing regardless of our wishes. Currently, legislation is iii
the works m New Jersey, New Mexico, Pennsylvania,
and California. And, newspapets have mentioned pend-
ing legislation in Texas, Ohio, and Tennessee, although
I have not been able to confirm it. Assemblywoman
Barbara Kalik (Democrat-NJ) gives the standard sup-
port: "If I own a business and go to a software design-
er, how do I know that he knows what he says he knows?
It's an infant industry, at least as it affects the public,
and there 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 Man-
nual licensing fee (amount to be determined). This pro-
gram would be administered by an appointed (by the
Governor) State Board of Software Designers. While
the ICCP stated to me that they would like to be part
of the testing process, 1 here is no assurance thev will be.

From the employees' and consultants' viewpoints, it
might be worthwhile to have another piece of paper
affirming their knowledge. I hold 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 start.

If our profession 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, barbers, doctors,
accountants, and lawyers. Why shouldn't the people
who build the systems that make possible daily life in
the modem age be subject to similar controls?

A recent ICCP survey, which should be made pub-
lie by the time you read this column, shows ati even split
among computer professionals on licensing. Let me know
what you think, and we can pursue the subject iii corn-
ink Issues. E E
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Announcements

Product Announcements is a service to the

readers of the HOTLINE ON OBJECT-ORIEN}ED
TECHNOLOGY; it is neither a recommendation
nor an endorsement of any product
discussed.

Par<:Place Systems' new release of Release 2.4 of Objectworks/C++ allows programmers to use existing makefiles without any
modification. It now integrates easily with UNIX tools that are used in development of complex software systems, including
source code control systems (RCS, SCCS), external editors (emacs and vi), and build utilities (make, imke, gmake, and nmake).
This integration is completely nonintrusive; the open interface allows Objectworks/C++ to work with new UNIX development
tools such as yacc++ and lex++. ideally suited for use on large C++ projects, Objectworks/C++ scales as projects expand and
increase in complexity. Additional new features of Objectworks/C++, Release 2-4 include debugger enhancements for peer and
light-weight processes support. Iri 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 professionals
developing C++ software in a UNIX environment. It is ideal for programming teams working on medium to large C++ projects.

Servio Corporation has announced the shipment of a Kanji object database management system (ODBMS). Servio's
GemStone now supports manipulation of extended UNIX code (EUC) standard Japanese character strings. Kanji suppoft is
immediately available in Japan and will be made available worldwide this fall. The initial Kanji release supports the Japanese
Industrial Standards (Jim character set, using the EUC representation. Gendtone Kanji capabil Ries provide support for storage,
retrieval, indexing, concatenation, and all other functions nonnally associated with ASCII string manipulation. By supporting
full indexing of Kanji character strings, GeniS[one assures high performance for applications handling complex multimedia
data including Kanji text. In addition to Kanji capabilities, Servio will japanize Gem5tone documentation. the developer
interface, and other product features.

StructSoft has scheduled shipment of Version 4.0 of TurboCASE for the fourth quarter of 1991. TurboCASE 4.0 is an integrated
tool following the standard Macintosh user interfac:e. It features context-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 mformation as it is entered so that subsequent alterations are immediately posted throughout the
model. The software package also offers import/export capability, multiuser support, and desktop publishing links to the
standard Macintosh "cut and paste' format as well as PageMaker and Interleaf.

EMS Professional Shareware Libraries has begun shipping an updated version of its C++ Utility Library, a comprehensive
collection of all ninety known public domain and shareware C++ language files for professional C++ programmers. All files
are compressed with PKZIP and optionally stored onto thirteen diskettes. All products in the library (and all known commercial
C++ PC products) are described and indexed in a database that accompanies the library.

Microtec Research, inc., in conjunction with Sun Microsystems. Inc., has introduced the C++ SPARC development louis
specifically designed for embedded systems engineering. Tile Microtec Research tools include an optimizing C++/ANSI C cross-
compiler, Assembler/Linker, a C++ source-level debugger, and a C++ symbol name inspection tool. These products were
developed by Microtec Research under contract from Sun Microsystems, Inc. Microtec Research will initially offer the SPARC
C++ Compiler and companion tools on SPARCstation platforms. Other hosts will follow, including the popular IBM PC.

L  Product r-1

Objectworks/C++
Release 2.4

ParcPjace Systems
1550 Plymouth St,

Mountain View, CA 94043
(415) 691-6700

Kanji support for
GemStone

Servio Corporation
1420 Harbor Bay Pkwy

Alameda, CA 94501
(415) 748-6200

TurboCASE 4.0
StructSoft. Inc.·.

5416 156th Ave. S.E.

Befievue, WA 98006
(206) 6449834

C++ Utility Library
EMS Professional Shareware?

Libraries

4505 Buckhurst Ct.

Olney, MD 20832
(301) 92+3594

C++ SPARC

Development Tools
Micircile Rcsear< h inc.

2350 Mission College Blvd.
Santa Clara, CA 95054

(408) 980-1300

1 DE Object
Database 1.1

Persistent Data Systems
75 W. Chapel Ridge Rd.

Pinsburgh, PA 15238
(412) 963-1843
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Persistent Data Systems, Inc. announced Version 1.1 of the IDB Object Database is now available on several new platforms:
Macintosh (under Systems 6 and 7), NeXT (under Version 2.05, and all HP machines running HP/UX. IDB can be configured
to run stand alone or networked on any supported platform, including previously available DOS/Windows 3.0, Sun, and
HP/Domain OS. With Version 1.1, IDBnow supports controlled sharing of information across heterogeneous networks with
any mix of supported platforms.

Send Product Announcements to Marie A.
{2U)*4614872*fnERidE€04*4*kinam/ak,·
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Databases ... As with expert systems, robotics and Materials
Requirements Planning iitself, it doesn't make sense to wait
for object-oriented Enterprise-wide Requirements Planning
systems before experimenting with the technology. Several
companies offer research data bases that can handle smaller,
less time-critical exercises than MRP ... Perhaps the primary
reason for the lack of object-oriented applications for
mainframes is the cost. Distributed, heterogeneous object-
oriented applications will play havoc with the already
shrinking mainframe market. While most software vendors
are just now seeing financial returns ori their transition from
flat files to relational data bases, some major manutacturing
systems vendors are still in the process of developing
relational products. Rest assured, object-oriented MRP will
arrive. It probably will be called something else and k will
be surrounded by a mass of new management
colloquialisms - but it will come ... Object-oriented
planning systems wili make decisions and recommendations
faster than any planning team in existence today. Even the
best-managed MRP sites will see astronomical improve-
ments iii inventory management and resource utilization .

Object of Your Desire: The Future of Manufacturing
Systems, Dan Rasmus, Manufacturing Systems, 7/91

One of the advantages of C++ is that it makes it easy toLanguages 61 define new data types and give them behaviors that
Tools accommodate the real world objects they represent. With a

little planning, you can create your own "language" that
affords the design and coding convenience of a higher level
language, while delivering the performance and control
available in C .

Client-Server and OOP, Wes Peterson, DBMS. 7/91

ToolBook 1.5 is an object-oriented programming (OOP)
development system that provides serious programming
tools and methods for both 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
Windows that it almost feels like a Microsoft product.
ToolBook 1.5's closest competitor is HyperCard 2.1
Although Hypereard runs on a different platform, ToolBook
wouldn't be possible without HyperCard. In many ways
Too]Book is just another in a line of Hyper<ard supersets, a
group that includes Spinnakers +Mus and Silicon Beach's
SuperCard. ToolBook 1.5 more than lives up to its touted
functionality - it is faster. smarter, and better than Version
1.0 ... And with available add-on products it might cause a
lot of professional developers to rethink their current
development software, causing a literal renaissance of user
programming with large corporations ...

Tool Book Upgrade Easier to Learn, Faster, Don Crabb,
Infoworld, 8/26/91

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

... The relational model can be fully supported in an OOPL,
however. the reverse is 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 called on to perform
functions added after they were stored ... Oblects may also
need to be constantly converted between multiple OOPLs,
but neither relational nor object-oriented databases have
facilities to deal with such continuous change. RDB
transactions tend to be short and involve a tiny fraction of
the objects in the database. Each data type has well-known,
operations and side effects. OODBs, on the other hand,
must support a very large number of types with user-defined
operations and mary possible side effects ... By giving up
table structure and some integrity checks, OODBs can be
made thousands of times faster than RDBs. This makes them
usefut in applications like CAD/CAM or hvperinedia, where
RDBs are simply too slow.

Object Technology: The Difference between Databases,
Craig Hubtey, Computing Canada. 8/15/91

who came to buy products and hire consultants for significant
development projects. For these commercial industry
delegates, OOP has already been identified as a foundation
software technology. In the past, the beginner and intermediate
tutorial sessions were typically crowded while advanced
tutonals had a handful of "old guard" attendees. This year was
different. The advanced sessions were packed ...

.. Object Logo is unique among commercial OOP
languages because it is a 'classless" OOP language. Object
Logo makes rio artificial distinction between an object and the
class of which the object is an 'irstance." In languages like
Smalltalk, classes are objects, instances of their metaclass.
They are tied to the Behavior and Class classes ... In Object
Logo, objects simply are themselves - a bundle of attributes
and procedures, giving the object form and function. In
add ition, an object knows its parent or parents for purposes of
inheriting attributes and behavior . while this characteristic
of being a "classics/ object-oriented language may seem like
an overly subtle distinction, it is profound ... If classless
objects were all Object Logo had to offer, it would still be an
nteresting program.ming environment ...

The Tigre interface Designer is a valuable extension to
Smalltalk in and of Itself. When combined with the second
component, Tigris, the Tigre Programming Environment
empowers the developer with the capabilities to create
multi-user object-oriented database applications. Tigris
implements a shared, distributed, persistent object store ...
The Tigre interface Designer provides a convenient means of
definjng connections between interface elements and Tigris
persistent database elements. In brief, the Tigre
Programming environment blows the doors off the
Hypercard/Oracle combo for multi-user database appli-
cation development.

Object-Oriented Programming: OOPSLA/ECOOP
Reflections and New Products, jim Salmons and Timlynn

Babitsky, MacTech fournal, Spring 1991
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Perspective: investing in objects today

A recurring question heard
throughout the software

development industry today is,
"Why objects? Why now?"

Next vear, cars will be better, computers will be cheap
er, some wines will be finer (and some will be vinegar),
andreal estate prkes will go up (or down). Despite the
uncertaintv, this is a good time to adopt a new tech-
nology and a new way of thinking about the world.

The 19906 will see the gradual adoption of object-
oriented techniques as the dominant method for syp
teins development. The fundamental concepts of the
paradigm have been in use in programming languages
like Simula and Smalltalk for years. What is new is the

introduction of tools to Support the languages that are
affordable and offer acceptable levels of performance.
Also new is the use of objects in the analysis and design
phases.

The expressive power of the Smalltalk environment
was available years ago in the form of the Xerox and
Tektronix workstations, but the price and performance
were unacceptable. The widespread availability of
386/486.class machines with improved PC versions of
the language 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 implementations
of C+ + and an object-oriented Pascal make it easy to
get started. And, Borland's agreement with IBM to devel-
op C++ for OS/2 provides a migration path for power
PC users. Finally, the increasing cost of developers vs.

This artide is adapted from m artide appearing iii AdvancedS€#ware
Development Rese,j·di Hifilighti j·,ity 22. \991.
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environments makes it easy to justify purchase of tools
that increase productivity,

Once the province ofresearch laboratories and uni-
versities, advances in technology have brought the object-
oriented paradigm to the brink of the commercial main-
stream. The writers of the structured revolution

(including Yourdon, Constantine, and Page-Jones) have
joined the fray with object-based methods for the next
generation. Industry leaders are betting heavily on the
benefits of object-oriented development- Examples
include:

• Object-oriented extensions to the AD/Cycle repos-
itory.

• Activity between IBM and object technology ven.
dori like Knowledge Systems Corp. and Digitalk

• IBM and Hewlett-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
assignments for clients like Brooklyn Union Gas.

• Companies including Compuware and Cadre rewrit-
ing existing applications In C++.

MAINSTREAM PLAYERS COMPETE WITH
SPECIALISTS

Small companies with highly developed skills in niche
markets are providing technology and guidance to major
players. Smalltalk specialists like Knowledge Systems
Corp. of Cary, NC, have supported vendors including
IBM, Hewlett-Packaid, and Texas Instruments. These
pilot projects portend new offerings and internal efforts
likely to influence the way systems are developed in the
future:

* Setnaphre Training reports reventies cif approximately
$2 million for object-oriented training. Its catalog of
eighteen courses covering analysis through coding is
one of the mcht comprehensive. Founded in 1987,

by Ad,ian J. Bowles

Ad.ian J. Bowles, PhD, is
Dii·ector. Advanced Softicare

Development Research Ser-
WCC , New Science Ass<?ciates j
Southport, CT. He can be
rmched at (203) 259-3 661



Semaphore made an early commitment to specialize
that has given diein an edge in this niarket.

• Addison-Wesley, long a major player in technical
publications, has capitalized on objectoriented tech-
nology with their training venture, Technology
Exchange. A set of courses from independent authors
is offered nationwide on public and in.house bases-

• General Electric has announced the formation of a
training group for object-oriented technology. Its
analysis and design courses are based on techniques
developed by GE staff for internal development.
According to Dr. Jordan Kreindler, who leads the
effort, customer demand prompted the commercial-
ization and development of their first hve courses,

New 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 a timetable for adopting the technol-
ogy as well as provide for the objective evaluation of its
successes and failings.

PICKING THE TECHNOLOGY
By technology we mean the languages, tools, and medi.
ods (techniques) you select for your environment. The
languages tire the mOSE stable (of these components at
the moment. You can choose from a variety of object.
oriented programming languages anc] environments for
under $500 for the PC and Mac. If your shop is already
using C, you may be tempted to use C++ or Objective.
C to preserve the mvestment you have in language train-
ing. To get the most out of the paradigm, we suggest an
alternative approach,

Invest iii an environment that forces Your people to
get out of the procedural code mind,set. Smalltalk,
Actor, Eiffel, and some of the lesser-known languages
are probably a better place to start. For most shops, the
investment to have a few Smalltalk users will be offset
by the gains in productivity. You can still use a language
like C++ for the actual 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, etc.

Although there are no OOA/OOD methods as estab-
lished or well supported bv CASE tools as structured
atialysts/design and information engineering, real s¥s,
tems are being developed using OOA/OOD. The
Coad/Yourcon approach has made it to a second edi I
tion, OOSD from IDE has CASE support from a major
vendor, and GE will support its object modeling and
design methods. Class-responsibilities-collaborators cards
are a promising manual technique for identification of
objects. Choosing any of the published methods can

E E ETIENG. STARTED

help your staffstart to think iii terms of objects, the first
step to success with objects. Some CASE tools allow
you to use more than one of the competing notations of
object constructs. For example, ObjectMaker, from Mark
V Systems, supports all the popular notations and some
very obscure ones, too. Recognize that whatever tech-
nique and notation 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 a complex problem. How many people need to
be trained? The temptation in a lot of places is to send
only a few people off to a class, and then expect them
to teach their colleagues. This approach is not recom-
mended. Years ago it was shown that the oldest children
in a family, in general, do best in school. One explana-
tion relevant to software training is that the oldest chil-
dren have more access to the best teachers (adults, pri.
marily their parents), while the younger children learn
a lot from their older siblings, who may not be good
teachers or role models. You would not send your peo-
pie to a class with a teacher who only had a week of
training, so you shouki not expect your people to be abte
to train each other withou t extensive training them-
selves. A few people should get a lot of training aind sup-
port. Ifyou plan to build a center of excellence to pro-
vide support int:ernally, invest wisely to prevent the more
common occurrence of a center of adequacy.

CONCLUSION

Object technology will be the dominant paradigm for
software development in the 19906. Although any specific
tool or technique associated with object-oriented derek-
opment is likely to undergo significant revision in the
next twelve to eighteen months, the investment to learn
about the technology by using it is sound. Entrance of
companies like IBM, HP, and GE legitimizes a market
populated by specialized players. Long-term gains appear
to outweigh short-term expenses and the frustration of
dealing with immature products and methods. Caution
is still advisable in evaluating vendor claims; however,
companies that invest today will be the hrst to gam com-
petitive advantage from the technology. E E
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Views r 1Borland's Philippe] Kahn caught the OOP bug in school
In France during the early 19705, drawn by the teachings of
a professor he says was his most influential mentor
Niklaus With, the inventor of Pascal. Watching Wirth's
work evolve throughout the decade, Kahn decided m 1988
to move his own team trom mainstream programming
techniques to the new frontier of OOP. "It was one of the
only times in the history of Borland that I forced something
to happen,' Kahn said ... Now, officials claim every Borland
program is built with OOP, and the change has paid off in a
faster stream of more reliable products.

Kahn's Vision: Preaching the Message About OOP, Beth
Freedman, PC Week, 7/29/91

.. It ib important to see thal simply orienting yourself toward

a system's view as being composed of objects does not
guarantee anything about the utility, construction,
organization, operation, or integrity of the result. An object-

Applications problems; I don't have to fight the language," {Abdul Nabi of
..."Smalltalk lets me concentrate on solving higher-level

Knowledge Systems Corp.] says. "At the end of the day I've
made progress toward building the client's application
instead of just tracking down pointer errors." As a result,
Nabi says. he's more productive than other consultants. 1
can charge two to three times what other consultants charge
.. because on an average day t'm five [imes more

productive"...
... The availability of Smalltalk implementations on a

variety of platforms is a key benefit for clients, Nabi says:
'·Cross-platform development has become a big issue for our
clients. They give developers high-power workstations, but
the applications they write have to run on inexpensive PCs.
Because Smalltalk is highly portable- much more portable
than C - this arrangement is feasible." More portable that
C? Sure. Any n()ntriv[al C application is based on
assumptions about the environment where the code will run.

Trends The [IBM and Apple] venture's technological linchpin is an
arcane but important 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 bul will be able as well to fiddle with the

spreadsheets, edit the text, and dictate comments that the
computer will record -even if his or her own machine isn't
programmed to perform these lasks. Living documents could
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Excerpts from leading industry 
publications on aspects of object 
technology

oriented view can be very useful, but it doesn't encapsulate
the answers to mankind's eternal search for the meaning of
life

Tech Talk: Parts/Elements Do Not Always Add Up with
Object Orientation, Steve Gibson, InfoWorld, 8/12/9 1

And if object-oriented software is really all it's cracked up
to be, a company such as Borland (or, who knows, a
software company no one has yet heard of) could
conceivably exploit that technology in the business
computer market and become the Microsoft of tomorrow.
Ironically, the Apple-IBM alliance, or the Compaq-Digital
consortium, could be very successful and sell k,ls of
computers. yet still find themselves unable to control the
technical evolution of the industry. Just ask IBM,

After a Decade, They're Still Computing the Future of the
PC, jonathan Weber, (Neptune Asbury Park Press, 8/12/91

Memory addresses, device naming conventions, and other
details vary from platform to platform. At the very least, C
applications must be recompiled when ported from one
platform to another. In Smalltalk, hardware and operating-
system dependencies are dealt with by the run-time system.
Platform dependencies are encapsulated, hidden from
programmers and applications. Programs run in a "virtual
Smalitalk machine," and can therefore be ported from one
operating system to another without recompilation...

There's a downside, too: Customers can be so pleased
with working prototypes that they're sometimes reluctant to
pay for further development. "Software isn't automatically
good just because iCs written in Smalltall<r Nabi admits.
"Thrown-together prototypes often contain really terrible
code, tossed m for demonstration purposes. Il's important to
write the production version of the software using stricter
rules....

A Competitive Edge, J.D. Hildebrand, UNIX Review, 7/91

change the nature of office work as dramatically as the fax.
The risks in developing such a product, however, are as vast

as its promise. No one has ever designed an operating
system using OOP for business computers; IBM and Apple
will have to improvise. Finally, OOP is so different from
traditional programming that software companies will have
Lo relearn their business. Says Sculey: 'This is something
only Apple and IBM could pull off- Still, it's a big gamble,
and we;re betting our whole company on it" ...

The Future of the PC, Brenton R. Schlender, Fortune,
8/26/91



known something orsomeone becomek, the more it is
put under a miaostope and dissected %·tand k diould
be ! Titis [k Fiabben iii g niore 44 rh the Object
Management Group COMG) as we speik. Members,
noniriembers, use¢>, analysts, journalists, consultants,
and wht) kno@ *ho e[se are. developing their fra(61
imige of what the Ok[G ls, was, or shouM be. Don't
get me>VE>Iig, this :is great Sttiff killd::ni>t Linique w :OMG,
the computer triduht-ry, or any other inclustry.

The OMG is Un ique, Lelts face i[, ti·ving to get dom-
Puter let}imilogisti :ind mkrketers th agree} fu a set} of :
fulet for the future of soft-ware development be thre edo··
nomid entrenthment dictates direction is an anoinat

lyt 01)ject rechr»logy wai bom in the basements of
research antd development [alit <ind hak long tiald th,4
altruistic stigma. Objectplit>bla has been a diseake in
tb:e ranks lif middle and upper mahdgement in vendor
and end,user organizatioins ffir yeters{ These were lihe
guys invited to present their viewt on the last day of
tlie confereitte at 4:30 :pim. Arindd wirh flogit, math-:
ematits, Find analogies otily h bit>logy teacher 2(juld
lotte. 6bject t:echniology *uffeted from the basic prob-
lent in the conipater industiv-460 many intelligent
peapie trying to prve it.-Flie ti,rapuler inditstry blift
fets from the ienei that {the<)16gy and inetaphysics are
di¢ ihousand pOints 8* light and that the dmsumers,
or people thai spenc mobey, are all test sites.

What Rs OMG?

OMO is a tethitology entlorsement groitti, ni}t 4 <imn-
dards 13ody.jWhair we create may become de fadto kiari-
34rdi, &,t we are mit actrectited toenforce it. We don't
sell software. Wedisttribut¢ a spec-ift¢arkin derived froin
diminnierciatly available technology tha[ has been select-
ed dirough an arduous, open, well-dodilmented pro-
cess in hopes that the mtimbership and :itidustty alike
will clane it, develop it, and buy source or binary fr(im
an insi:abitation of it:. In short, we set &)44 rules for
objeet te¢hnolfigithat witi Make soft*are det ek,pment
(ft, some people, life) easier, tejusable, inodulat, 4nd
bettal

Pioblem?Nothing evatigeligrd Wilti:'t iture. ft Is)42
funclatiiental pmblem ft,und m anv industry trying to
lay down rules before money talkt. 4 is: the same prob·
leut the Knickerbocker Baseball Club d Rela York had
in 1845 when they said it should be si-xty feet from
home plate to first base. They turned an obscure kid#'
game into ian adult bastime by kerti:ng the adults [0 parl:
t-icipate int[ sliowiI,g r}tem th¢ way to a future finans
dal win:*MI.

OMG's Role

There is widespread agreemeit that the OMG is try-
ing:to inove an entire industry Toward the development-
of intemperabte jppleatioits. There ts not. however,

E E NDUSTRY

agreement 44.41 how. Like any di mocrati¢ffortim, the
(OMG needs the suppoit and commitment of it€ inem-
bership> Not unlike cither compittlr trade kroups, jfick-
eying for positiblj 1% d recreatiocral sport. The vendor-
and user commlinity have begtitt to put their trust Und
support belaind OSF, XfOpen, and UL Object tech-
148!ogy needsl doitaputtitig to tlitt leve]·

OMG Must be recognized and endorsed by these
organizations- Lubt,Jbut not least, the eventual con;
turner, racked with con,orria overtbad, technology
panaccbs, and ptomises of "fixed R the next revivion,t'
ret¥1}tins ¢¢->tiftwed: as to hout to tract

Advice?

Again; tindamental and sirnple. Get cbmmitted. People
who sit 80 the fence coniplain t)f a J·ash on botti lets.
T€) the Vendor community: work with the other trga-
rlilations y¢jil bekirk¢ to and establish Ummitment to
OM( 3 from Eliem. W<,rk wiTh your c.ustotners and htlp
them waterstand the benefits of cibject reclinology
Miike dhe commitment ¢0 support the wot·k of these
organintioits, OMG included, as [417% as vmi can still
prove you will malik [ridney.

Ti) the uset community: ]0kn. :Get inVO]ve(.1 with
OSF, Ul, OMfi, X/Opens 4:1(1 certain government aMen-
cies (e gh, NIST) id make your positions known LE yoti
see factions forming, lump in and hell) them to ste,pi
change, arid agree. Don'i form other factions m retat
Lation. Use these foruins aseducatiel¥, posi tioning; and
feedback :ind, most of all. heip the computer induStrt
tii agree. cin sortie ruies. Th.it is the fundamental role

fof consortia and standirds organizhtions.: Yoli, the 6,n-
sinners, am *ho decide the btandards

Intr¢>1*ing]*, i)foretti¢4 4}f *aft>miation skS(dmt offer
comperitive advantages. 13,ini4, itiquiance ©fjmpant¢B,
ii,flitmatic)4 9¢ndor&, anti consumer products fijmpar
nies 44*hosen because of their abilityto quickly mi-
[br their product to the dukrbinerk? neecit. Objkcitech-
notog#y will exemplifr this competitive advantage{[4
the shear natlire 08 Jiti design. Ju,t tik you rhake a <Id>g>}
nitive shift Ii) gaiti compe d tive Alkan t,Mge in your ki*
ne:4, get in¢01¢44 4-ith the computer industry to build
conserislls ot\(4 tedlin£,1„gy that, in parall·el, will sup-
port the business arid marlagemebits procesHet of your
organization.

Chris Steir i,s the Presiderit and CEO of the Objee·£ Man<ge
ment Gn,up
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DOWN U:NDER:LEEE

Object oriented in Melbourne, Australia

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

It appears that the first commercia[ 00 work began in
Melbourne at the Operations Research Department of
the National Mutual Life As:Ociation (managed by the
author) in 1985. The OR Learn began experimenting,
part-time, on applying Smalltalk to build an environment
for the design, testing, and code generation for life insur-
ance products. This particular project was terminated in
1989 for business, rather than technical, reasons. By that
stage, a prototype had been constructed that consisted of
acompiler for an insurance contract definition language,
an actuarial calculation engine, and a graphical pro-
gramming interface. The experience gained led, along
the way, to a number of other actuarial models and some
production software. These included a retirement income
policy model (100,000 objects in 10 Mb) and a gener-
alised superannuation benehts calculation model. The
latter has been ported to C using a Smalltalk-to-C trans-
[aa,r also developed in the department.

The frst Smalltalk Users Group meeting took place in
Melbourne in 1988. Meetings were held. more or tess quar-
terly, at Natiollal Miitlial zip to Deceinber 1990. Tlie grozip
merged with [he Object Oriented Special Interest Group
(OOSIG) at the beginning of last year due to common
interests and overlapping membership. OOSIG was start-
ed by rhe author as an Australian Computer Society st»
cal interest group in 1989. The merged group now meets
monthly and mounts beginners seminars as well. A num-
ber of more ambitious activities are being planned for next
year. Iii particular, consideration is being given to estab-
lishing class standards. The current membership is 230
and is growing rapidly.
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Over this period, 00 commercial activity has spread.
As an example, major developments are taking place in
several branches of Australian Telecom. An Intelligent
Network Ipstbed is being developed at Telecom Research
Laboratories CTRL). This is used for prototyping future
services. service creation tools, and the study of advanced
network architectures. It includes an 00 script language.
The system is being built using C++ and Versant. Other
TRL work includes the construction of a network ana[v-

sis CAD tool in (2+ + anci coiatr<,1 sciftware fc,r an expert-
mental broadband ISDN swirch iii Eiffel.

Elsewhere, the SULTAN project consists of a two,vear
enhancement effort to a real-time embedded system using
C++. The system comprises 200 classes and 130,000 lines
of code. SULTAN is a communications control ler, arbir
trator, and expert system support for huinan operators.

The Network Management Systems Division is pilot>
ing a network managenient centre support system (fault:
diagnosis) using CLOS.

Several small consultancies are also active. Windows
Solutions Pty. Ltd. provides training, and Simsion, Bowles,
and Aisociates offer 00 data modelling. Simsion and
Bowles have recently built an 00 database for a client
using ONTOS.

On the academic side, most 00 activity appears to
be iii the technical universities rather than Melbourne's

equivalent of the Ivy League. Research work on Petri
Net editors and general network simulators has been
taking place at Deal<in University since 1989. Courses
in 00 based on Eiffel and Smalltalk are being delivered
at Monash University (Caulfield Campus), Victorian
University of Technologv, and Swinburne Institute.

If anyone working in the 00 field plans to visit
Australia, we would be pleased to hear from you. If any
organisation is planning to enter the Melbourne market,
we may be able to help. Contact Christine Mingins,
DepartmeIit of Sofrware Development, Mutlash Univensity,
Caulfield Campus, 900 Dandenong Rd., Caulfield East,
(03) 573-2078, or email c.mingins@feit.monash.edu. E E

by William Haebich

\)09#kint I faebick is the fotekleT

of OOSIG. Currenth, he is
with Sunsion, Bowles, and
Assoc., 18:hfloor 560(Lins
St., Melbourne, Azen·alia.
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ial growth in recent months of
lanagement Group (OMG)
5 that this new industry forum
3 doing something yight.

If the OMG can sustain its current momentum, it has
the opportunity to become the single most important
source or commercially viable object technology world.
wide. Little of the OMG's potential public influence was
in evidence a tew short years ago when it was launched.
After a Burry of public interest, the OMG quickly reced-
ed into tothe shadows, while its members and staff qui-
etly developed the organization's business and techni-
cal agendas.

ln those almost-forgotten days of yore, the broad com-
mercial acceptance of object technologv was thought to
be at least five to ten years away, even by the most tell-
gious of object zealots. After all, it was just over three
years ago that the authors ot this article, after an exnaus-
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, consultants,
and users, that could act as an effective catalyst to cer-
tify commercially available technology and bring the
acceptance of object technology a bit closer 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 exhaustive
process of setting formal technical standards. Formal
standards groups are certainty noble; however, they some,
times give the unfortunate perception that by the time

their work is finished their efforts will have been long
usurped bv the de facto standards set by much less altru-
istic, but more nimble, industry players.

Therefore, the OMG has not been organized as a for-
mal standards group, but instead along the more flexible
lines of an industry consortium. Rather than meticulously
set formal standards for future systems, the OMG is,
·according to its bylaws, supposed to review, evaluate, and
endorse already implemented systems that could deliv.
er object solutions to commercial users in short order.

The offerings the OME) plans to endorse are those it
feels are most likely to advance the early commercial
adoption of object technology. Currently, this includes
systems in such areas as a common object model, an object
request broker (to support distributed object systems),
and object databases, as well as object class libraries for
windowing, graphics. memory management, COInInuni-
cations, security, transaction management, and so on.

To give the OMG's endorsements some teeth, each
member has agreed (bilt is not strictly required) to active-
ly suppt)Tt arid coriforin to all OMG endorsernelit 6 111 d iei r
own related commercial offerings. The hope is, ofcourse,
that the membership's whole-hearted support of the
OMG's handpicked technologies will lead to quick adop-
tion by users of object technology iIi general anc{ the rel-
atively painless creation of de facto industrv standards.

The OMG's unusual and somewhat informal st'vle Of
organization has provided it with the opportunity:
unprecedented among such broad-based industry groups,
to act quickly und decisively with a minimum of bureau-
cratic 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 evaluating
current object rechnologv. One important evaluation
process, for an "object request broker" (ORB) to con-
trol messaging iii distributed object sYstems, now is alinost
complete. Amazingly, the process chosen by the ORB
task force has already managed to yield a joint propos-
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al from major technology submitters (HP, Sun, DEC,
NCR, and HyperDesk) that could lead to general inter-
operability among a wide variety of implementations.

Concurrently, another important TC task force is
now Anishing up an "obiect model" that will be used as
a reference model for both the ORB and all future rech-
nologv 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, etc.) designed to fur-
ther support interoperability among obiect applications.

The OMG has also wisely garnered varying degrees
of interest and support from existing standards organi-
zations such as OSF, OSI, and UNIX International,
thereby uniting, rather than fracturing, the standards
industrv around their effons to promote a common vision
of object technology.

These moves have been part of a modest but appar·
ently very effective marketing and public relations cam-
paign by the Ok[0% management staff. In recent months,
the almost monumental upswing in interest for all things
"object" has also worked to create a substantial Interest
and attention for OM(j among users, vendors, consul-
tants, and (witness this article) the press.

As a result, the once.fledging OMG has now, all of
a sudden, become the focal point of a great deal of activ-
ity much sooner than its founders probably expected. In
the last six months, it has garnered the active pat-tici-
pation of almost every major vendor and large-sade user
of object technology, including Microsoft and IBM, both
of whom rei:entiv loined. OMG now has well over 100
members and is adding new ones every month.

The almost"club-like" atmosphere thal pervaded early
OMG meetings, where everyone knew everyone else, is
rapidly changing as a reeming board ofnew members and
guests crowd the task force und technical committee ses-
sic)ns to both observe and participate. OMG activities
are fast becoming a staple in the computer press, and
each stage of its decision-making process is now assidu-
ously scrutinized by industry reporters and consultants.

As long-time object technologists ourselves, we, the
authors, can hardlv complain about OMG's newfound,

The reality of object
management

by Chris Stone

I renktimber I ike k was:yesterday putting the ubiquitous
frog under the microscope in my le„th grade jbiology
class and ripping Lt 9414rt}to find out 1104 It Worked.
This "research" consistently met *Mi euph:ernitms of 
gross-<164 4 stight reversal of tierist,[sts that usually
required a deep breattior a cold glass of water, fand die
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high-flying success. Our own company joined OMO last
year expressly in the hope of fostering what appeared to
be the only industry-wide organization that could effec-
tively bring both vendors and users together behind
object technology. By alinost any measure, the OMG is
well ahead of our mostoptimistic ambitions in this regard.

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

not to be missed.

However, despite our optimism we also feel that now
is not the time for anyone to rest on the laurels of the
OMG's current success. In fact, we think that both ven-
dors and users should redouble their efforts within the

OMG to make it as effective and broadly based as pos-
sible, Frankly, the OMG is quite possibly the only real
chance to short-circuit possible years of unproductive
haggling and finger-pointing 111 the obiect standards busi-
ness, but it will work only if its members and natural
constituents take substantial initiatives now to help
make it succeed.

We also encourage the industry press and consulting
community to t:ke a more active, critical, and construe-
tive role in publicly analyzing the activities of tie OMG.

The founders, members, and staff of the OMG have
given usall a real vehicle rhat could be used todeal effec-
lively, early on, with thebirth pangs of a very important
new technology. However, the OMG's ultimate success
is still far from assured. Only active participation by all
meinbers of the interested computing community can
keep the OMG bandwagon rolling. At[ of us with a stake
in object technologv should get together and fight hard
and long lo make it work, for who knows when such an
window ot opportunity will conie again. E E

anticipated shrieks fi·om tht: Opposite sex. Funny, bur
the less;in I leamed iii [har bioiogy class had litttle Or
nothilig tb de with anatoiny. When you put anvthing
under a microscop¢, your del,i¢i ion of its unniagnifted
forit ¢fhanges. Ymisee liew things, derive new opm.
1:01-ts, and)draw orie very fundamental conclusion -
the inere you analyze something, the niore questioils
you raise.

Okay, so what the heck bas jijis got to do with
objects? Nothing really. f Cs the pomt ofscrutmy that 
I am trying to make. The mord ubiquitous and weit



E Your Turn E
How about it? How are we doing? This is the place to send us your message. Tell w what you like and what,ou don't, what you'd like to
see but don't - or whatever other feedback you'd like to send. Send comments to Mane A. Lenzi, 225 Rector Place, NY, NY 10280; fax to
THE Hon/NE, (212)786-4032; 01; if you're ordering, send along with youy order.

Please check whichever box applies:

Read entirely Scanned Found helpful Will refer to Didn't read

Feature 1 0 13 [J U

Economics 1 U D 10 U

Choosing Object Technology O 0 0 0 0
MIS U U O 0 0
FYI 0 0 El U U
Book Watch 0 1 0 0 Ill
Product Announcements O 61 07 TI O

Calendar U O 0 0 0

Please rate the following 1 (dislike or strongly disagree) to 10 (like or strongly agree): £1-4.
Presentation of materia[ _ Comments:

Accuracy of material - Comnients:

Overall helpfulness iii your job _ Comments:

What else would you like to see in TH E 1 kin- NE ?

Any ither comnients?

Name, title & phone (optional):

hotline *on

OBJECPORIENTED
Mbnology

[LIYes, plug me into the latest thinking and developments in object-oriented technology. Enter me as a subscriber at the term marked below and
rush me the current issue. This is a rist.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)
0 $249 J $478 (save $20)

Coursde US add $30 per *Gly for mr seywee)

U Phone order U Bill me
Call Subscriber Services U Check enclosed

(212)274-0640 U Credit card orders
01 Mastel<Card

Cl Fax order a visa
Fill out term and name/address

information, then fax to:
(212)274-0646

Back iss,ies @$25(ach ($27.50 foTeign)
Val,Nos.
Vol.2, Nos

Mall (and make out check, Send me a complimentarv
if applicable) to. copy of your retatedT[ it i li) LINE
Subscriber Services publication(s):

P.O. Box 3000, Depr. HOT
Denville, NJ 07834

4 fo,egn (irdeys „iust be Wepmd „i US
66. diaw. M a LS Jia,ik) 1 T[Iii JilliliN.Al. OF OBJECT-

C)RIENTED ROGRAMMINCI

22# Expiration Date 0O13IIxn MAGAZINE
Cl Send me a copy of Signatu.e
THE IN-I'ERNA-nONAL DTHEC++REPORT

OOP DIRECTORY
Name

@ $63 ($71 foreign) Call Slibscriher Services
(all dIYED[M·> oydei.s inust be pyepaid; Company (212)274-0640
fax or mail cyedit card information [o Street/Biuld eng# or send order ro

SJUS, 588 Byoadway, #604, NY<: j0012, SIGS, 588 Bro*way,#604City/Province
iwicle check palabLe w CK}}' DiTeCtoTy. New Yodt, NY 10012
Foireign wders must be prepaid in US ST/Zip/Country

doltars draimi on [ 33 bank.) Dl GC Telephone 01 LC Dl LC

hotline ¢ on
OBJECT ORIENTED

technoAKy
VOLUME 3, NUMBER 1 THE MANAGER'S SOURCE FOR TRENDS, ISSUES & STRATEGIES NOVEMBER 1991

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.

They have seen highly touted computer applications
claiming Lo be near-cure-all solutions fail miseribly. 15
object-oriented technology one of those snake oil rerne-

&1.#,W&, .-1 dies? Is it a good tedknology that is being oversold like
12i.,44W% artificial intelligence (Al)? SEMATECH has taken the

position that object-oriented technology is a legitimate
, rljf.ER:%%f. new thrust in cY)mputer systems technology and is lead.

ingthesemiconductorindustry to adopt it for computer-
integrated manufacturing (CIM) applicatons.

WHY SEMATECH?

(itenn Hollowell The U.S. semiconductor industry has seen irs market

share severely eroded and its U.S. semiconductor factory
equipment manufacturers become equally overpowered.
As this erosion was occurring from the 19605 through
the mid- 19804 by and large the public sentiment was
thar any [osses 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 wel[ paying jobs to semEkilled factory workers
became noncompetitive and went outof business or were
forced tO Inl)Ve manufacturing off-shore to survive. T he
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 comp[ex 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 door: the U.S. to
eventually become a second-class power in the world
economy. it is also widely held that the semiconductor
industry is now, and for the foreseeable future, one of the
must critical manufacturing industries to U.53. economic
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onsoma is a word we hear more and more lately. This is being reflected
in industry horizontally and, to a lesser extent, vertically. One of the

horizontal consortium is SEMATECH, which is made up of the U.S. govern-
ment and fourteen U.S. semiconductor manufacturing companies. Glenn Hol-
lowell (of SEMATECH and, primarily, Texas Instrument) discusses the why's
and what's of SEMATECH and how object technology is perceived as a pri-
mary contributor to the success of the endeavor. "Leading the U.S. Semicon-
ductor Manufacluring Industry Toward an Object-Oriented Technology Stan-
darci" also shows how technology and businesses are intimately working
toge?ther to progress and to achieve success on all fronts„not just cooperat
ing but truly exploiting the synergistics of such a state.

Ten years ago Sig Rosenthal taught me how to teach. An experienced and tai-
ented industry professional, he is a mathematician with a "big blue" back-
ground. Recently Cover the last six months), he and I have been discussing this,
"obiect stuff: I 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
•Whars the Object?" (lt is my experience that this is a good portion of the pro-
fessional population.) The piece is an intelligent primer for those who need
the initial basics in object technology, but who have a fair grounding in the
precursor concepts of structured development. it clearly shows how the con-
cepts of object technology are evolutionary - how they are rooted in previ-
ous study and experience. It also points out some differences from and draw-
backs of our previous ventures into conceptual approaches to technology,
Back to basics!

MIS organizations probably have the largest software legacy software of alt.
Schemes and strategies for transition from and peaceful coexistence with this
legacy 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-

tributor to the Hotline, has been doing a good deal of work in the area of MIS
and object technology. In "OOP: the MISsing link," Charles offers a transition
implementation element (certainly not an entire strategy) and some accom-
panying software to work in conjunction w[th a primitive but prevalent CASE
tool - Excelerator - and in particular the screen generator. He describes
some means to translate screens to a Smalltalk/Widgets combination. Certainly
no magic here, but what we should expecl from transition tools---an AUTO-
MA TED ASSIST,

At OOPSLA '91, Howard Baetier sat on the Economics of Reuse panel. Howard
disconcerted many attendees because he was coming from a different point
of reference than most others in the audience. Howard and his colleagues,
Don Lavole and William Tulloh, are members of the Agorics project at the
Center for the Study of Market Processes, Department of Economics, George
Mason University, Fairfax, VA. The Agorics project focuses on the economics
of software development (with a concentration on object technology) from an
economist's point of view. 1 found that the economics of software develop-
ment problem gave me a new perspective. This new perspective offered fresh
insights into the primary and perennial problem of Software development. The
members of the Agorics project have agreed to contribute several articles to
both the Hotline and to Object Magazine We are interested in your com-
ments on and impressions of the ideas ard findings put forth by the Agorics
project members. Please respond to both me and the project team.
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Ti IE HOTLINE CALENDAR presents conferences and meeting.s that focus exclusively on object-oriented technology. To have a
meeting or conference listed, please send the dates, conference name and location, sponsor(s) and contact name and telephone
number to the Editor: Marie A. Lenzi, 133 East 31st Street, #22.S, New York, NY 10016, fax (212) 725-0224.
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New Partnerings Parcplace Systems has announced its support of Information Builders' Enterprise Data Access/SQL product family. ParcPlace
Systems intends to extend its suite of Objectworks/Smalltalk portable objects (object-oriented class libraries) to provide aand Acquisitions,
common interface for applications that use IBI's EDA/SQL product. They have signed a strategic marketing partner agreement

November 1991 wherein ParcPlace will use EDA/SOL- as its primary database connectivity solution, while 181 has agreed to support
Objectworks/Smalltalk in its marketing efforts.

Tigre Object Systems, 1nc. is now bundling the Tigre Programming Environment with ParcPlace Systems' Objectworks\
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 IBM's
commitment to Smalltalk/V within Ad/Cycle 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 market Digitalk's Smalitall« products to IBM customers worldwide. IBM and Digitalk have worked closely together to
focus Digitalks enhancement of Smalltalk/V PM.

Object Design, 1nc. has licensed PIC of Mclean, VA to exclusively market ObjectStore, 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 to jointly market SAPIENS, an application development and
maintenance product that uses rule-based, object-oriented technology to build and execute data processing applications on
IBM mainframes.

Gene Wang, Vice President 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 COMG). Before joining Borland, Wang co-founded Gold
Hill Computers. serving as Vice President of Marketing. Prior to this, he was a Project Leader in research and development for
Wang Laboratories (no relation).

international Business Machines Corporation has signed a licensing agreement with Servio Corporation for the GeinStone
object database management system. IBM plans to use Gemaore 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 to boost the
PC utilities company's presence in the burgeoning objec:t-oriented languages market. Symanlec: will use the. Zortec:h line to
promote a cross-platform solutions for object-oriented developers.

Oberon Software Inc. of Cambridge, MA and Tom information Systems (TIS) of Osaka, japan have signed a distribution and
license agreement for Oberonis SynchroWorks object-oriented software environment. Under the terms of the agreement, TIS
will pay Oberon $3 million for the rights to distribute SynchroWorks in the Pacific Rim area (excluding Australia 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, from The Santa Cruz Operation, Inc., has received POSIX certification from the National
Institute of Standards and Technology This is the first hardware-independent operating system to receive this certification.
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. SCO also announced its endorsement
of the new Open Software Foundation's Distributed Computing Environment technology.

Alforp, lic. has expanded its local partner network to Portugal andi Spain through an agreement with Grupo Formula. Under
the terms of the agreement, Grupo Formula will distribute AICorp's KBMS, the Knowledge Base Management System. The
agreement is an expansion of AICorp's relationship with Grupo Formula's parent company, which distributes A]Corp's
products in Italy.

Software for Columbus. the European Space Agency's Space Station, will be developed using Software BackPIane, Atherton
Technology's CASE software. BackPIane 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.

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY
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interests because it is the beginning of the technology
food chain for dozens of technology-driven fields. Early
semiconductor leadership is directly responsible for U.S.
leadership in computers, military electronics, much of
the modern medical equipment advances, and many
other technology-oriented enterprises. Most semicon
ductor industry pundits say the U.S. semiconductor in-
dustry did not lose its edge because ofa lack of product
creativity, but from Iethargy in manuttleturing, particu-
larly in productization - the ability to bring products
from design to full production.

As a result of the recognition of these conditions, in
1987 the U.S. Congress authorized the creation of
SEN[ATECH - a consortium made up of the U.S. gov-
ernment and fourteen U.S. 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 primarv business is the manufacture and
sale ofsemiconductors and those who manufacture semi-

conductors generally for use in their finished product.
The members who are primarily semiconductor suppli-
ers are Advanced Micro Devices, Harris Semiconduc-
tor, Intel, LSI Logic, Micron Technology, Motorola,
National Semiconductor, and Texas Instruments. The
members that are usually known more for their end prod.
ucts than their semiconductor manufacturing are AT&T,
Digital, Hewlett-Packard, IBM, NCR, and Rockwell.

WHY STANDARDIZE SOFTWARE TECHNOLOGY?

Participating SEMATECH members determined early
that CIM had to be a primary contributor to a multi-
pronged strategy to unprove manufacturing productiv-
ity and revitalize U.S. semiconductor equipment sup-
pliers. k is recogni:ed that the use of computer systems
in almost every fiacet of semiconductor manufacturing
is absolutely necessary to remain competitive. All of the
semiconductor manufacturers and semiconductor man-

ufacturing equipment suppliers certainly understand that
requirement. But, the emerging era M one in which stand-
alone computerization, islands of automation, or even
interfaced systems 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 to work cells, work
cells must be well.coordinated appendages of the fae-
tory controller, and factory controllers will need to be
altuned 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.
tronic window into their suppliers' factories where they
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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 ofCIM would
not provide s ignifican t competitive advantages over for-
eign competition because of the litany of problems that
current technology has failed to resolve. The most serb
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, difficulty of applications extensibility, and
lack of models for software engineering, maintenance,
anc{ support. As important as the current quality move-
ment is to U.S. industry, it ts only a precursor to a much
more difficult requirement of maintaining an absolute
consistency in quality excellence while being quick to
respond to ch anging market trends and customer needs.

Consequently, SEMATECH instituted its Strategic
Development Program and began an extensive process
of evaluating, specifying, and adapting various computer-
based ineth<)dologies and technologies to determine which
would provide the best potential to achieve step func-
tion gains in impr·oving development titIie, Lncorporat-
ing greater intelligence, lowering human resource con.
mmption, and reducing maintenance requirements in
CIM applications. Pure CIM applications were not the
only cons,derations for the program becauSe manufac,
turing is onlv a single part of the broader community of
enterprise systems within which it must cooperate, ill-
tegrate, and compete for resources. As greater- numbers
of systems are developed and deployed to manage in-
creasingly complex businesses, legacy systems, both rnan-
ufacturing and traditional information systems, are con,
suming larger and larger portions of available resources
because of the aforementioned problems of maintaining
the current applications technology. It is generally con.
ceded that maintenance and support requirements for
legacy systems has grown to consume 80% of the human
resources in todafs systems organizations. At[ the while,
demand f<ir 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 architecture.

In 1989, when SEMATECH's Strategic Develop-
ment Program began making development technology
decisions, most ofwhat was heard about object-oriented
technology was largely increased productivity claims
that could not be substantiated in actual applications
accomplishments. Yet, several prominent U.S. computer
companies, who were also SEMATECH member com-



V panies, encouraged SEMATECH's adoption of the tech-
nology. Also, another member company had started de-
veloping an unconventional next generation semicon.
duetor manufacturing facility under contract to the U.S.
government about one year earlier. They had chosen
object-oriented technology for the CIM aspects of that
project and had already shown potential for vast im-
provements over conventional software technology.
These member companies' advocacy of the technology
along with the claims of large software development and
maintenance efficiencies influenced a tentative en-
dorsement by SEMATECH. Since then, confidence in
the technology 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.

Object-oriented analysis and design
Many organizations that begin dabbling in object-
oriented technology start by experimenting with object-
oriented languages such as C++ and Smalltalk. They
start using the languages before they understand that
the fundamental principle of object-oriented techt'Lot-
ogy is that real success depends on obiects being the fo-
cus from the very start of the development life cycle -
in analysis and design, When an organization tries to
impleltlent object-<iriented prograIIlmmg hngliages with-
out the necessary changes in analysis and design prin-
ciples, the typical results range from ronni incompre.
hension and turn-off to only using the language in a
convoluted non-object-oriented manner. Fortunately,
SEMATECH did not fall into thai: trap. In fact,
SEMATECH didn't even concern itself at that stage
with the question of which object-oriented language to
adopt. 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
methodologies and tools are at an extremely early stage
in the technology life cycle, and the marketplace of ob-
ject-oriented ideas and products is expanding rapidly.
Many of the established methodologists and tool sup-
pliers have only recently decided that object-oriented
technology has the potential equivalent impact in the
'905 that was experienced bv the "structured" analysis,
design, and programming movement of the '70s and '80s.
They are only now developing capabilities to accom-
modate objectoriented techniques.

in the very early stages of its CIM Architecture Pro-
gram, SEMATECH established a set of guidelines for a
requirements analysis phase as well as separate external
and internal design phases. In this context, SEN·lA-
TECH's definition of an external design methodology
is one that maintains a "ievel of independence from the
target programming language," while internal design al-
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lows for all of the implementation.dependent variables.
This is not as easy as it might sound because many of
the methodologies thar claim language independence
are quite heavilv biased by specific language techniques.

SEMATECH has gone to great lengths to differen-
tiate between the external and internal design phases
because many of its development plans call for projects
to have their requirements analysts and external design
phases performed internally or by groups of member
company people that may be made up of competitors,
but for the applications development and implemen-
tation be out-sourced via competitive bids. Plus, ex-
te nial des i g n i s co nsid ere d "p rec o m pe 1 i t iv e" t o [ he point
that member company people from competing compa-
nies, who might ultimately be bidders for the develop-
ment contract, can work together on an external de-
sign specification.

Of the fifteen methodologies that were studied for a
requirements analysis methodology and of the eighteen
candidates for a design methodology, the Shlaer.Mellor
methodologv was chosen for requirements analysis, and
the Booch '90 methodology (as opposed to Booch '86,
which is not object-oriented) was chosen for the design
methodology. Some of the studied candidates were elim-
inated because they did nor meet the "show stopper" re-
quirement of"support for an object-oriented approach,"
some were el[minated because they were semantic ab-
stractions with no commercial tool support and open to
much interpretation, and the finalists were judged on
desirable features. When two different methodologies
were chosen for requirements analysis and design, it was
recognized there would be a certain amount ot transla-
tion required to be performed between the phases. These
two methodologies are still the "official" choices, but
exper·lence has resulted iii a strong movement toward
the use of a single inethodology 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
ot member company Contnbutors building manufactur-
ing scenarios that were taken by SEMATECH's staff
and developed into the object-oriented requirements
iuid external desig[) models. T]ais may seein a little striuige
because normal requirements analysis is typically done
by analysts visiting the factory to interview key people
and perform first-hand observation. This was prevented
from happening because SEMATECH is a consortium
of competing companies, and these companies 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 information
without opening the factories to outside observers.
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Version 3.2 of Greenleaf Commlib Level 2 has been released. In its last release of Commlib, Greenleaf incorporated a new
layered architecture that provides transparent access to low-level drivers using a technique similar to C++ virtual functions.
Version 3.2 adds seven new drivers to CommLib, bringing the total up to twelve. Version 3.2 also provides improvement to
Kermit by adding the ability to selectively use data compressions and support tor eight-bit pretixing and text mode transfers.
Greenleaf also added drivers for two popular DOS extenders-the Phar Lap 286/DOS-Extender and Rational Systems'
DOS/16M package.

Inmark Development Corporation has announced the release of zApp, a robust applications framework designed to help
programmers quickly and easily develop Microsoft Windows applications. zApp was developed to provide the functionality
needed to create even the most complex windows applications by encapsulating the Windows API into easy-to-use C++
objects. zApp can also be used with existing C code, providing object-oriented programming benefits during the
enhancement of current applications.

Cadre Technologies has introduced Teamwork/OOD for object-oriented design. Teamwork/ODD consists of a graphical
editor, a C++ code frame generator, a C++ code capture utility, and an operational interface to the popular Saber-C-++
programming environment from Saber Soilware Inc. It is lully integrated with Teamwork for OOA 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, a language-independent design method.

Autumn Hill Software has begun shipping Release 2.0 of its Baby Driver 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
implements [ha[ support with a table-based, smart driver that can process printer command constructs containing arithmetic
and logical expressions, conditional logic, loops, and array variables. This architecture is designed to deal with the most
arcane printer command interface without resorting to special coding or drivers. The Baby Driver 2 Kernel provides both
graphic and text capabilities, but is especially strong at rendering graphics images. The product supports unlimited color
palettes and incorporates a variety of dithering technologies, which allows an application to extract the greatest attainable
result on a given printer. A separate Presentation Graphics option is available that adds a complete graphics primitive library
designed to drive any primer at its maximum resolution.

Base Technology has released Liana, an application development tool for Microsoft Windows. Liana is a C-like object-
oriented programming language and class library designed specifically to simplify the development of Windows applications.
The syntax of Liana is similar to C++ but simplified and extended so that it has the friendliness associated with languages such
as BASIC burt with the power and conciseness of C and C++. The high-level class library hides the tedious details of the
Windows API and provides convenient access to features such as DDE, MDI, DLLs, and most other capabilities of \,Vindows
3. Simphfied string operations, automatic memory management, dynamic arrays, and the high-level class library are a few of
Liana's features.

Bowers Development Corp. is offering a free update of its interface building product, AppMaker, which will provide support
for THINK C 5.0 and THINK Pascal 4.0 users. AppMaker cuts development time by automatically programming the
Macintosh user interface for an application. 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 OOP languages. MS-DOS programmers can use AppMaker
to generate the Macintosh user interface code and then write the code for the rest of their application.

Commlib Level 2

Version 3.2
Greenleaf Software, Inic,

16479 [Dallas Pkwv.

Dallas, TX 75248
(214) 248-2561

(800) 523-9830

zApp
Inmark Development Corp.

2065 Landings Dr.
Mountain View, CA 94043

(4 15) 691-9000

Teamwork/OOD
Cadre Technologies,Inc.

222 Richmond St.

Providence, R! 02903

(401) 351 -CASE

Baby Driver Printer
Interface Library 2.0

Autumn HUI Software jnc.

1 1 45 Nhaca Dr.

Boulder, CO 80303
(303) 494-8865

Liana
Base Techno/ogy

1543 Pme St.

Boulder, CO 80302
(303) 440-4558

AppMaker
Bowers Developmen Corp.

PO Box 9

LLincoln Center, MA 01773
(508) 369-8175
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C++/SoftBench
Hewlett-Packard

19319 Pruneridge Ave.
Cupertino. CA 95014

(800) 752-0900

SPARCworks
Professional Series

Sunfro
2550 Garcia Ave.

Mountain View, CA 94043
(415) 336-3566

Actor 4.0/

ObiectGraphics
The Whitewater Group

1800 Ridge Ave.
Evanston, It. 60201

(708) 328-3800

Rational Rose
Rational

3320 Scott B}vd.

Santa Clara, CA 95054
(408) 496-3692

Windows 3.0
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Hewlett-Packard's C++/Softeench now runs on Sun SPARCstation computers. C++/SoftBench provides an integrated,
extensible environment tor program development and tool integration in C++ and C languages. Users can share development
tools and data across Sun and HP computer systems without expertise in the detailed use of each system. New objecrt classes
can be constructed visually; the underlying code templates are generated transparently to the user, however, the programmer
can check source code easily for consistency with design rules.

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 enhancements for C++, ANSI C. Fortran. and
Pascal developers. They are the industrv's first compilers and productivity tools developed for Solaris 2.0, the recently
introduced UNIX System V Release 4 (SVR4)-based operating environment from SunSoft. The new features in SPARCworks
simplify program development by supplying tools for browsing and graphically displaying the program structure, including
C++ class hierarchies, debugging optimized code and shared libraries, collecting and analyzing application and system
performance data, comparing and merging multiple versions of files, viewing and controlling system build procedures, and
launching and managing individual session tasks.

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 developers who need SQI, access, Actor 4.0 Professional adds SQL libraries for d BASE, Excel,
Paradox, and ASCII plus the ObjectGraphics library and the Whitewater Resource Toolkit. For an additional fee users can
purchase DLLs for SQL Server, 082, Oracle, and OS/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 natural extension of the Object\,Vindows class library found in Turbo Pascal for
Windows. ObjectGraphics is the first in a series of increasingly higher-level class libraries that will use ObjectWindows as a
foundation and make platform-independent GUI applications possible.

Rational has announced Rational Rose, a graphical object-oriented analysis and design tool 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 System/6000 and the Sun SPARCstation UNIX workstations. Rose can also be
accessed from any X Window System-compliant display running Motif or OpenWindows.

Exper[elligence, inc. has released the Windows 3.0 version of Procyon Common Lisp, a full Common Lisp object system
available for 386 and compatible microcomputers. The product, which runs under MS-DOS in the Windows 3.0 graphical
environment, was developed by Procyon Research Ltd. of Cambridge, England. In addition to 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 layer
allows the porting of standard interface objects from Macintosh to Windows and, soon, to 092 Presentation Manager. The
development environment is totally interactive and integrated with the windows system.
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Object-oriented CASE and beyond
Along with the object«,riented methodologies, the study
included an appropriate examination of computeraided
software engineering (CASE) tools to support the se-
lected methodologies. ObjectMaker (formerly named
ADAGEN) from Mark V Systems was selected and has
been 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 breadth of methodologies it supported, both
object-oriented and structured, and its ability to easily
encompass new methodologies or be modified to use
combinations of several different methodologies. This
flexibility is accomplished by the methodologies being
implemented through a rule language rather than being
imbedded in the tool'S software. As it turned out, this
functionality was put to more use than origmally ex-
pected because the methodology that evolved for actual
usage was a combination of the Booch '90 methodo[-
ogy, Harel state charts, some Colbert notations, and a
few SEMATECH-specific features.

SENdATECH's follow up to the CASE and met:hod-
ology study is an extensive evaluation of object-oriented
framework tools. A framework is a tool that provides a
shell or environment under which various incompati-
ble software development tools, such as CASE, configu.
ration management, project management, documenta-
tion, etc., can be integrated to work together through
various data transiat Hm and repository services. This
evaluation is targeted to be completed so that SEM-
ATECH can pilot a framework on at least one internal
project beginning in the first half of'92. The advances
in object.oriented technology, plus the high level of
concern in improving software quality through organt-
zations such as the Software Engineering Institute (SEI),
the European Strategic Programme for Research of In
formation Technology (ESPRIT),and Software Tech-
nology for Adaptable, Reliable Systems (STARS) pro.
jects, have become the catalysts that are feeding a frenzy
of framework activitv. Frameworks technology is still

very immature, the field is still wide open for new ca
pabilities, and many new advances will be introduced
in the next couple of years.

Similarly, SEMATECH is heavily involved iii work to
improve the software deveiopment life 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 pilot applications both
internal to SEMATECH and in member companies.

Object-oriented execution environment
One ofthe earliest and highest priority action items ofSE
MATECH's CIM Architecture Program wastodefine an
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exectition envirotiment that would provide highly portah[e
applications across the industry. The vision is one where
semici)nductor manufacturers can build or buy Solll 3 Semi-
conductor equipment supplier a CIM application that has
a high level of portability and interoperability across a wide
mrige of heterogeneocis hardware architectures, configu-
rations, and operating systems. This was originally defined
to be accomplished though the use of a SEN·TATECH-
specified application programming interface CAP] ) and a
set of standards. SEMATECH developed the system re-
quirements specifications for such an execution environ*
ment, but discontinued this development program when
a combmation of broad-based industry organizations ap-
Feared to be close to resolving this issue in an acceptable
manner and time frame. Primarily, SEMATECH is look-
ing to the Object Management Group COMG) and Open
Systems Foundation (OSF) to provide these capabilities.
It is felt that the OMG and OSF combination has a high
probability of delivering muchofthe capabilities defined
in SEMA'IECI I's execution environment requirements
specifications because of OSF's declared intention to im*
plement OM{34 Object Request Broker (ORB) and Ob-
ject Model standards into the OSF's distributed environ-
ment. When SEMATECH made this systems architecture
policy decision, it became a member of OMG and OSF
and has adopted a proactive role in both organizations,

SUMMARY

In addition to the commonly claimed benefits of the ob-
ject-oriented technology, SEMATECH has gained ot-her
advantages from adopting it as a standard. The tech-
nology has been conducive to providing a aimmon thread
across the entirety of its system life cycle. Plus, object>
oriented technology is especially applicable to CIM sys-
tems because physical manufacturing objects from the
user's world and application objects from the abstract
software world can be closely aligned.

The decision to adopt object-oriented technology
has not been without its difficulties. It would have been

much more expedient to embrace the time-tested struc-
hired systems niethodologies, but if SEMATECH is to
provide the vision for step-function improvements in
manufacturing technology, it must take enlightened
risks. These decisions and pioneering activities in ob-
ject-oriented technology already appear to be having a
substantial positive impact on SEMATECH's member
companies' wi[]ingness to put object technology to real
use iii CIM applications.

Studies, evaluations, specifications, and models are
all appropriate in their place, but the results-oriented
management in the semiconductor industry will require
a successful demonstration of real benefits for SEMA-

TECH's CIM Architecture Program to achieve indus-
try approval. A difficult, but achievable, task. a •
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Coping with complexity: OOPS and the eonomists'
critique of central planning

by Don Lavoie, Howard Baetjer, 8 William Tutioh
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of a business manager debating
:ect-oriented technologies ma)
oved from recent political and
ulsions in the Soviet Union, but

find some significant parallels.
The colossa] failure of Soviet-type economies may be
attributable [o their violation of the principles of ob-
ject-orientedness.

The classic critiques by such economists as Ludwig
von Misesl and Friedrich A. Hayef 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 institutions can be seen
as facilitating the use of knowledge in society in much
the same way that object-orientedness facilitates the use
of knowledge in software. The benefits of reform in for.
mer command economies and the benelits of adopting
an object-oriented approach to software development
can be seen as stemming from a common root. Pro.
gramming practice, like economies, have evolved tech-
ill<lijes t( lielp coord triate coinplex systeizks. We are struck
by the similarities between these programming tech-
niques and evolved economic institutions. By examin-
ing these StmilaritleS, as Wel 33 remairliI,g differences,
we can perhaps gain a better perspective on how object-
oriented technologies help software development teams
cope with the growing complexity oftheir task, includ-
ing the need to respond quickly to constantly changing
demands placed upon these systems.

MONOLITHIC PROGRAMS AND ECONOMIC
SELF-SUFFICIENCY

In the early days of computers. when power and mem-

ory 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-
pie, monolithic fashion. Every detail of function and
data was immediately under tile command of the pro-
grammer. This state of affairs may be Ukened to pro-
duction by Robinson Crusoe, whose activities must be
kept simple enough so that they might all be managed
and carried out by a single person. Robinson Crusoe,
for instance, must make his own bow, harden the tips
of his own arrows, and do all his own hunting, skin-
ning, and cooking. Crusoe's standard of living is severely
limited by the scope of the production tasks he can un-
dertake. Similarly, this monolithic approach to pro-
gramming, in which the whole process is controlled by
a single mind, quickly reaches its limits in the scope and
complexity of rhe programs that 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 ourstrip the ability to construct pro-
grams iii such a simple, monolithic fashion. Program-
mers needed to undertake more complex tasks with a
variety of functions and interrelationships. But they
found thernseives uriable to manage these systems in tile
old, monolithic fashion. The systems they tried to de-
vise were incomprehensible with chis approach, simply
exceeding the mind's capacity to make sense of so
much detail ail at once. 1 n response, programmers be-
gaIl to divide the tasks into more manageable parts,
into subroutines.

This innovation can be seen as the recognition by
programmers of the principle of the division of labor.
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 ofthe
problem into tasks, comes the need for coordination
among the various tasks.

HOTLINIE ON OBJECT-ORIENTED TECHNOLOGY

Book Wat

The C++ Programming Language,
Second Edition

Bjarne Stroustrup; Addison-Westey, Reading, MA $34.50

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

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

This new edition covers C++ as reflected in its latest release,
Release 3.0, and the ANSI base document 7-he Annotated
C++ Reference Manua/. As a leading member of the team
working on the implementation of Release 3.0, Lippman
provides invaluable insights into the new language features.

FYZ, co.manued fion page 1 8

Languages 61
along a spectrum for aiding software development. At one.
... Different languages provide a variety of tools positioned

Tools end of the spectrum are languages like C++, in which the
only tools are external development environments. in the
middle are languages like Smalltalk that provide residential
development environments having access to every part of
the language and its implementation. At the other end ofthe
spectrum are languages like CLOS that provide linguistic
mechanisms to support development .
LISP, john K. Foderam, Communications of the ACM, 9/91

... [V]endors must demonstrate that object-orientation is a
better solution than a relational database hybrid that
contains object-oriented extensions or allows users to define
data types called BLOBS - binary large objects. The later
efforts fall short of true object orientation, said IDC analyst
Steve McClure. 'BLOBs are basically buckets of bits -the
database still has no idea of what's iii the bucket and Still

has to locate them by a unique reference -- that's not object
orientation," he said .

Object-oriented niche, Barbara Darrow,
Computer Reseller News. 9/2/9 j

.,. Visual 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 to the existing user-interface objects, but
there's no way to create new classes. If you want ten red
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Advanced C++ Programming Styles
and idioms

james O. Coplien; Addison-Wesley, Reading, MA %33.50
Assuming a background in C++ basics, this book helps
programmers to 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++
supports: abstract data types, combining types in inheritance
structures, object-oriented programming, and multiple
inheritance.

buttons that beep when they're pushed, you'll have to color
each one individually and group them to share the beeping
code - much clumsier than creating a "red beeping button"
class. Instead, I'd recommend Borland's Turbo Pascal for
Windows if you want real OOP functionailty

Developers toolbox: BASIC visualization, Bret Glass,
PC World, 9/91

... The object oriented model will optimally team the human
brain and an artificial intelligence engine as a human
interface because it uses objects for abstraction and has the
advantage of visualization ...
Artificial intelligence carl reduce product cost by optimizing

design decisions, john Izuchukwu,
tndustrial Engineering, 8/91

.. From their demonstrations, I 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 iii
the hands of their developers and those who invest heavilv
in learning and understanding the programs' various
strengths and weaknesses. However, 1 didn't find myself as
instantly hooked by any of them as I was by Visual Basic
ard QuickC for Windows .,.
Windows developers finally have the right tools for the job,

Steve Gibson, InfoWorld, 9/16/91



OOP at Wbrk Biosphere 2...is an experi ment in dosed system ecology It
is a steel and glass structure about the size of three football
fields and has a volume of more than three million cubic

feet. The purpose of the project is to demonstrate the
viability of materially closed ecosystems - a sort of
bioregenerative life support system-where water, air, and
food are recycled. Later this year eight people...will be
sealed inside Biosphere 2 for two years with only power and
information being exchanged with the outside. A major part
of this project is an expert system-based environmental
control and monitoring system called the "Nerve System" ...
To fulfill this requirement a Nerve System consisting of a
broad-band network, several HP9000 work stations, and a
control and monitoring hierarchy of expert systems was
developed using G 2, a Lisp-based, real-time, object-oriented
expert system development environment from Gensym

Industry .. The f InteliCorp] acquisition makes sense because it gives
Knowledge\A/are a chance to integrate its software analysis,

News design. reverse-engineering and code-generation tools with
the object-oriented programming (OOP) capabilities of
Intell,Corp's expert system tools, said Natasha Krol, an
application development strategies analyst with Meta
Group..."It was only a matter of time before CASE tool
developers combined their technology with object-oriented
programming technology," Krol said. But it will be 'extremely
difficult to integrate" Knowledge\A/are's current product line,
which is based on traditional procedural programming
methods, with IntelliCorp's OOP technology, she said.

KnowledgeWare, IntelliCorp become latest CASE couple,
jolin Pallatto, PC Week, 9/2/91

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

Standards ... [ilt's easy to understand why the ORB submitters were 50
quick to cooperate by merging their individual proposals
into a single entry. The ORB is complex enough without the
potential problems of incompatible messages or interfaces.
By agreeing to a standard interfac:e, the vendors tore down
one of the major roadblocks to object-oriented systems that
cross brand-names lines. Ironically, agreeing to a standard
interface didn't cost the ORB vendors their existing products
or advanlage of maintaining their own ways of doing things.
This is a major difference from the way another industry
group, the Open Software Foundation (OSF), conducts its
"requests for technology." OSF examines the submitted
products, then chooses a winner or merges several entries
into a final selection. That' s good news for the companies
who win the competition -- their products become instant
market leaders. However, the products that don't will

Corporation. After several available traditional control
systems were reviewed, 02 was chosen for the project
because of its ease of use and its high degree of integration
between rules, object, and graphical displays. Also, G2 rules
are interruptible, thus allowing the developer to control data
acquisition and response times. Controlling the heating,
ventilation and air-conditioning -. systems of Biosphere 2 is
a typical real-time control problem. In the past, Lisp would
not have been considered a candidate to solve this problem
due to response time limitations imposed by garbage
collection. 62, however is carefully designed to eliminate
the garbage collection of Lisp, thus reducing the chance of a
delayed reaction ata critical moment .

Biosphere 2 nerve system, Rocky L. Stewart,
Communications of the ACM, 9/91

calls for the former rivals to work together on 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,
according to officials at both companies. The pact specifies
that the pair exchange technical specifications for OLE and
HP's New\Alive environment; it does not require them to
share code, the officials said. By collaborating on object
standards, HP and Microsoft will assure programmers of a
single 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 hampered by the
lack of compatible software ..,

HP, MI i€:roscft to sbare object tecbnojogy, Betli Freajman,
PC Week, 9/23/91

instantly become obsolete. Those companies must scramble
to replace the competition-losing products with someone
else's technology or risk being left behind. That's why OSF's
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 supports
each vendor's existing products - as well as its competitors'
products. Thus, even with a standard ORB interface that atl
object vendors agree on, there's plenty of room for the fierce
competition you normally expect among DEC, HP, Sun, and
NCR. The message interface may be standard, but what's
inside the black boxes is not.

Vendors willing to cooperate on object standards,
Frank Hayes, UNIX World, 9/91

conritiued Dit 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 decomposition, programmers sought to establish
an orderly, hierarchical division of labor. An economic
counterpart to structured programming 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 coin-
plexity of their programs and entrepreneurs to manage
the complexity of their production processes, the abil.
ity of these techniques to adapt to changing require-
ments is limited. Structured programming techniques
are limited primarily by their use of shared data. They
modularize responsibility for action, but they retain data
as a common resource. This indirect coupling of sub-
routines through shared data leads to software coordi-
nation failures, as data that is modified by one subrou-
tine unexpectedly mterferes with the performance of
another. Here again, growing program complexity
strained the abilitv of programmers to maintain order iii
their programs.

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

While such prdblems create headacha for foremen
and managers, they show the fatal flaw in trying tocen-
eally direct the wide-scale production needs of a mod
em economy. Technological innovations and constantly
changing consumer demands limit drastically the scope
of central control. Alternative methods of organization
must be found to cope with the rapid changes that are
part of complex economies.

OOPS: ENCAPSULATION AND PROPERTY RIGHTS

Problems of discoordination through shared data re-
quired another step in the evolution of programming
practice. Object-oriented programming rooted out the
problem at 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 rather it is encapsulated with the routines,
functions, or methods thar will use it. The data is se-
cure objects may depend on the integrity of their own
dara. This helps to eliminate this important source of
discoordination in much the same way that economies
cope with similar problems stemming from common
resources.
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As Mark S. Miller and K. Eric Drexler have noted,
the development of object-oriented 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 func·
tion as property rights in human affairs: k establishes
protected spheres iii which entities can plan the Ilse of
their resources free of interference from unpredictable
external infliiences."

But encapsulation gives OOPS more than simple pri
t:ection from interference with data, just as property
rights give economic systems more than security of pos-
session. In addition, the information hiding aspects of
encapsulation in OOPS help facilitate adaptability m
changes by separating implementation from interface.
Thissimplifies the interactions between modules, avoid-
ing hidden dependencies. Accordingly, 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 iII any complex system that must func
tion iii a changing world.

In more traditional programming systems, a client
roiltine might te] 1 a data storage module not only to store
or retrieve a particular piece of data, but also where and
how to store or retrieve it, The client routine "knows

too muchi" it meddles in what :should be "the storage
module's business." Because of this integration of inter-
face and implementation, any changes propagate
throughout the system, and coordination is lost.

There is a direct analogy here to the failure of at-
tempts to centrally plan economies. Under central plan.
ning, the planners attempt to determine both interface
and implementation, that ls, they direct not on[v what
the different plants must do for one another, but how
they should do it. For example, in the planning of truck
production, the planners predetermine not only that a
truck plant shall make trucks, but also where they shall
get their inputs of steel, tires, and glass. In tum, of course,
they must also determine where t he makers of steel, tires
and glass will get their supplies of ore, rubber, and sil,
ica, But this means that when more trucks are needed

than expected, all the supplier industries are affected,
and the whole plan is thrown into a cocked hat. The
system m simply too complex for this kmd of central
management. Order in an economy can be restored only
by decentralizing decision making. Let truck producers
decide where and how they get tires and glass. Leave the
information hidden from those who order the trucks.

CLIENTS AND CONTRACTS OR

COMMISSARS AND COMMAND

I'he move to object-oriented programming, which mod-
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ularizes responsibility for data along with responsibil-
ity for action, leads to a radical shift in how we think
about progratns. Programs are no longer seen as a »
quence of actions to be performed, but as a collection
of interacting components. The program, seen as a sys-
tem, is not ordered around some central function. In-
stead, its order arises almos[ spontaneously 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 all
open market economy the order arises out of the mu-
tual adjustment to one another of independent agents.

Message passing between objects reflects this change.
Interaction between modules is based not on follow-

ing direct orders from the top, but on responding to
messages, with the receiving object being held re-
sponsible for determining what action is taken. But as
the name message passing indicates, with the move to
more autonomous modules, a greater einphasis must be
placed on the communication and interactions be-
tween the modules.

Bertrand Meyer' highlights this need, as well as the
aptness of our economic analogy, by what he calls "pro-
gramming by contract," through which these more au.
tonomous objects are coordinated by explicitly assign.
ing them responsibility through contractually specified
interfaces. Along with ownership comes responsibility
for your own actions and the need to meet contractual
obligations. Rebecca Wirfs-Brock and Brian Will[ersons
see this responsibilitydriven approach as the key LO gain-
ing many of the benehis that can accompany the adop-
tion of object-oriented techniques. By viewing the In-
teraction between components according to a
client··server model, we can focus on the importance of
encapsulation in helping us manage comptexity

Probably most significant about the growth of ob-
ject-oriented programmLng is its promise of greater
productivity through reuse and the adaptability of the
software it makes possible. OOPS has meant tremen.
dous increases in the evolvability of programs at a time
when programmers were realizing that their programs
were not tinished when they were shipped, but needed
to be maintained, adapted, and enhanced for a long
time after initial'completion." This evolvability is a
direct consequence of the decentralized, modular na.
ture of OOPS.

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 as incorporating two important economic institu-
tions, property and contracts, it still does not include
the mos[ important economic institution: exchange.
7]le next step in capturing the benefits ofgreater reusabit
ity and evolvability may well depend on the develop-
ment of markets in software components. This is what
Brad Cox has cailed tile software industrial revolution.

The notorious problems of rational planning en-
countered in large-scale programming projects that were
perhaps best dOCumented in Frederick Brook's The Myth-
ical Man Month can be addressed to some extent by
evolving a software components industry that divides
the programmer's task across not only different modules
iii the program, but also across different producers in the
economy. It is here that we must look to ind the an-
swers to the challenges posed by the next level Of CoIn-
plexity in programming. a E
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Antihype computer magazines what dieting or Lady Di ib to women's
... Ah yes, object-oriented programming. OOP is to

magazines. The problem with the OOP articles I've seen is
that they all seem to be long on explaining how tigers are
like cats and short on telling you how the heck you can use
OOP in your real life. Like many, 1 understand OOP, but as
Valentine Smith would say, 01 really don'tgrok it"...

Approaches that most managers are dealing with critical pragmatic
.„ People who advocate object-oriented approaches forget

Droblems. Often they are looking at hundreds of thousands of
lines of poorly documented code written in FORTRAN, C,
COBOL or some other programming language that is definitely
not object oriented. Investment in Unew" technology tends to
take a back seat to the more basic tasks of understanding
existing code and adapting It to changing requirements. The
cost of changing to an object-oriented paradigm are quite
correctly perceived as being ver·y high -- not necessarily in
hardware or software, but rather in staff training, conversion d
applications, and the impact on the organization .

... There are some caveats to be associated with this

reengineering. First, some of the pragmatic solutions will not
be aesthetically pleasing to those who are well grounded in
object principles. Converting a C program to C++ is likely to
produce programs that are a hybrid between the two

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 Him J Floyd. This
requires the user to merely draw the letters •E" (for export) or
9 (for import) ... "When 1 use the PenTOPS client on
PenPoint to access data, 1 can select a document in
Pen Point, draw an 'E' gesture to invoke 'export,' ancl the

Operating operating system based on object-oriented, RISC-based
... The IBM/Apple announcement of a new desktop

Environments software could contain 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, if Microsoft uncorks its own
object-oriented OS/2 (an object-oriented Windows is on the
way), and the ACE consortium devises another operating
system, these could plunge the computing world into

Databases ... To suppor·t its focus on stron 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 hnks between
the database files. Without any programming, users will be
able to create complex one-to-many relationships
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Excerpts from leading industry
publications on aspects of object
technology

... [1]t 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-level knowledge of
C++ so there is more than pure intellectual curiosity as
motivation at work here..,

C views: Tim's summer reading list, Tim Chase,
HP Chronicle, 9/9 1

languages, meeting the requirements of the C++ compiler
though not the spirit of the language. There is some
hiworical evidence four this observation, based on the
introduction of Ada. Some aerospace companies chose not
to invest in Ada training, but simply gave copies of the Ada
reference manual and an Ada textbook to their staff of

FORTRAN programmers. While die resulting programs were
legal Ada in that they we re compliant with the language
specification, they are best described as 'ADATRAN"...

... [Blecause they are so widely known and used it's easy
to find developers "addicted' to structured analysis and/or
entity-relationship modeling and many others who can shake
those strongly ingrained habits with only great difficulty. One
can imagine a twelve-step program for "DeMarcoholics,"
dealing with the painful transition to an object perspective.

Object insider, Anthonv j. Wasserman,
Obiect Magazine, 9-10/91

document is then selected with a marquee [a string of
moving dots]. Once I've done that, 1 can just press on the
document title with the pen and drag the document off to an
external PC or wherever - a Macintosh or hard disk drive.

PenPoint displays a list of all translation formats that
application can write the resulting file out in" ...

From hands to LANs. jim Carr, LAN Magazine, 9/91

confusion. rhere would be DOS, US/2, UNIX, ACE

(assuming the consortium accomplishes anything), and
IBM/Apple AIX-base.d systems to choose from. The probiern
would then become a dilemma of choices. Confusion for

everything connected with it, including imaging systems
based on different platforms.

Tle empire (IBM) strikes back (at Microsoft and the ACE
consortiim), Imaging Technology Report, 8/91

graphically and to consistently maintain links between
database files and tables. The technology will be
incorporated into the object-oriented Paradox for Windows,
due in about seven months .

Borfand outlines plans for dientserver thrust,
Karen D. Moser, PC Week, 9/23/91



ifrnle: I
aStream nextputAU: 9

" ', ea printSInng. 0 "
addWidget: (:

(ea at: 5) = #text
ifrrue: I

aStream nextrutAR: 'StaticText new

yourself;
string: -, (ea at: 2), :
font: t

justification: #right;
size: L (self displaySize: (ea at: 3) as: text)

printSUing]

ifFatse: [
n:= ea at: 2.

aStream nextfutAU:

((n includes: $: )
iffalse: In 2 := i]
ifrnue: re. 4' pub (9),

((ea at: 5) = #output
ifrrue: ['StaticText new']
iffalse: ['EditBox new ']),

((n includes: $: )
ifFalse: r

YOUISetf; 11
iffrue: I!))!1).'

worth the time and expense of reimplementing the pro-
totype closer to the metal in some language like C++,
PUI, or COBOL. Good enough is often good enough.

Using a package like Widgets/V has some additional
benefits. The Widgets application windows generated
are portable between IBM and Macintosh environments.
Portability will soon be available to OS/2 Presentation
Manager and Windows 3.0 environments. a

References and suggested readings
7. IBM Corp. Systems Application Architerture- Common User

continued #0171 0)age 1 1

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 C++

compiler. Now, at last, I can find the things I want to
reuse.

As far as understanding the program goes, the con-
cept of methods really means writing short, indepen-
dent modules. The brevity should allow me to under-
stand the methods 1 want to inherit. And, W it doesn2.
I can still write the one I need and inherit all the meth-

ods that don't require c.hange.
Finally, and probably most powerful, when in the

course of human events it becomes necessary to modi-
fy a method (yeS> it is Still possible to create code with
bugs), the code is changed only once, in the original

a = MISSING LINK

nameforInsWar: "'. n, "0;

font: f:',
((ea at: 5) = #output

ifrrue: C
justification: #autosizedWrapping;'1

iffalse: ["}), '
size: '. (self displaySize: (ea at: 3) as: (ea at: 5))

printString 1.

aStream nextfutAlt: ')
position: ; (selflocation: ((ea at: 1) at: 1) @ ((eaat: 1)

at: 2)) printString]].

aStream nextPutAll: 9
size: l,

(self screenSize) printString; nextPutAll: 1!!'.
(0 @ 0) = location

ifFalse: [
aStream nextPutAU: 1

windowLocation

"Position the popUp."
",((self location: (location x - 1) @ (location y - 1))

printstring), 11!'1.

aStream nextPuttlt: ' !!t er.! !

Acct'ss: Basic Inte·*€e Design Glticte, \BM emp ., New Yodc, SC16-
4583-0.

2.IBM Corp, System,Application Architectice - Common 69FF Access:
Advanced Inteditce Design GE,ide, IBM Corp., New York,
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1990.
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class. All the inheriting subclasses automatically access,
without recompilation, the corrected code

Now the question that remains is what to do about
OOT? 1, for one, have bought in, and here's why:

• New vocabulary is always a pain to get used to. But,
as with structured design, ii 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 right, but, the more methods
I know, the cleaner my design ultimately is, and the
inore comfortable I am with it.

• The new roots make reuse practical and maintenalice
easier and sall:r. i a

Ho n.iNE ON OBJECT-ORIENTED TECHNOLOGY

'41-.

What's the object?

I wrote my first program in
1958 0 It was tenible by

today's standards. It was
probably terrible & the

standards then, too.

Since then, there have been many techniques to improve
software development (modular programming, strtic-
tured design, etc.). 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 cyde ofacceptance before they reached
their current status, The usual acceptance cycle went
something like:

1. What is this new thing, anyway?

2. Why should I use it, it's just a nuisance?

3. Oh, I know atl about it, I've always written code that
way. I just never had a name for it.

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

Well, the latest wave is upon us. It's called "object-
oriented" something. As in object-oriented programing
(OOP), or object-oriented databases (03013), or object-
oriented programming systems (OOPS). For the rest of
this article, I'm going to call it object-oriented tech-
nology (OOT) because it is really usefulonly with the
support technology that automates some of its functions.
Where appropriate, I'[! point Out the difference between
the concept and the implementation.

The object of OOT is to make it easier (cheaper,
faster) to create and maintain high-quality software.
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This isn't any different from the object of alt the previ.
ous techniques. Although itseems to conflict withsome
of the earlier concepts (like functional cohesion), I think
i t 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 I discuss the object(tive) of OOT, let's start
with some basic definitions. Despite the strange names
(remember coincidental 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 that represents a real-world thing.
The routines are tYpically called methods (sometimes
member functions). That's a rough description and hope··
fully not to object(ional) to the purists. In practice, the
"real-workiliness" cari be pretty abstract. An integer or
a linked list might be used as an object.

At first this description doesn't seem to 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 a whole. The data and methods
are inextricably bound together, one doesn't exist with-
out the other. An object's data can only be accessed
through its methods.

A ciass is an abstraction of a group of like objects.
Class and object are frequently used interchangeably and
the meaning is usually clear from the context. Strictly
speaking, however, an object ts 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 l is an integer, it
automatically has this property. You can add any inte-
ger tc) 1 aIid the resuk is always ari integer. A class describes
a type of object. An integer is a type of number.

This concept is not new. All computer languages
have data types and operations defined on those types
(Integer - ADD; Real . ADD; Boolean - OR; String -
CONCATENATE; etc.>. OOT's elasse5 are an exien-
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V sion of this concept of types and operations. You can
define a c.iass, savings account for example, and specify
the operations that can be performed on it (OPEN,
DEPOSIT, WITHDRAW, etc.).

A message is the mechanism that object use to com.
municate with each other. Since one object cannot molt-
ifv another's data, this is the process used to get any work
done. For example, a teller object cannot directly mod.
ity a savings account's balance. The teller must send a
message to the approprate savings account to deposit
money. 'Ilie accotiI,ts DEI?OSIT methixt will then update
the balance. Again, the concept of a message isn't new
(though irs 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 other
code is allowed to modify or even see the data. You can
think of the methods as a sort of protective shell, com-
pletely wrapped around (encapsulating) the data. In pre.
OOT days this was called data hiding. k is pervasive in
database management systems (DBMS), such as IMS,
where a program would never manipulate data directly but
only through calls tc the DBMS. The DBMS woiild do
the actual GET or UPDATE and maintain all the data

as well as the pointers and/or indices, freeing the pro-
grammer from these tedious and error-prone detivities.

Inheritance is the mechanism for creating new classes
out of old. The new class is said to "inherit" the meth-

exis and data stnictures of its parent. The purpose of inher-
itance is the efficientreuse of code. For example, if you
have a savings account class, you can define a certificate
of deposit as a descendant class. It will inherit all of its
parent's methods (OPEN, DEPOSIT, WITHDRAW,
etc.). Then you can change the DEPOSIT method to
define the maturation date of the certificate and the

WITHDRAW method to impose afee foranearly with-
drawal. All the rest of tile (thoroughly debugged) code
is used, as is, from the parent class. I'm sure you've all
done this before. Create a new program by taking a work-
ing one and modifying it slightly to satisfy a new need.
It's not a new concept but it is a powerful one. Now it's
an easy one and safer. Safer because the undianged code
isn't copied, the original code is reused.

Since the savings account (and a checking account)
1[ray be a descendant of a nic,re getierai class, bank account,
it is apparent that the classes themselves form a hierar.
chy. This is usually referred to as a class hierarchy.

Pol)moyphism 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 instructions: ADD INTE.
GER, ADD PACKED, ADD DECIMAL, ADD H.OAT,
ADD REGISTER, ADD LONG, ADD DOUBLE, etc
Polymorphism means that the same method name, ADD,
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should apply to all forms of the object Call 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

Object.oriented system is running (don't think of it as
a program, but a whole system),new classes may be
defined, and objects created and modified. When the
system terminates, all those things disappear. it might,
on occasion, be useful to have some of th(>se objects (like
the savings account) stick around until the next time
the system is run. Objects that continue to exist even
when the system isn't running are "persistent." (You
might recognize this concept as an extension to saving
data in a file so it can be found again later.) In the OOT
world, since an object is data and methods, this means
that any update to an object's data will automaticalty
execute the object's update methods which, hopefully,
have all the required validation logic built into them.
No careless programiner can forget to validate an object's
data when updating it! (Don'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 ok] or
enhanced ideas, and a new way of looking at it all. Now
to see what ali the fuss is about.

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

Just as Constantme's structured design provided a
method to handle transaction.based systems that were
clumsy with Jackson's design method, so does OOT pro-
vide an approach to systems that are clumsy with cur-
rent techniques. For example, SNA, with its multitude
of cooperating processes grouped into LUs and residing
in nodes throughout a network. would tend itself verv
nicely to an 00 I design. In fact, the whole class of sys
tems called client/server or cooperating programs would
fit nicely into the OOT view. In addition, the fancy
graphics and user interfaces 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 to current designs. The most popular current
methodology is made up of data flow diagrams and struc-
ture charts, often in conjunction with entity/relation-
ship diagrams.

The E/R diagrams are static. They depict the rela-
tions between different entities in the business. The

objective of E/R diagrams is a stable definition of ati the
data in an enterprise. This allows ali the application sys.
terns to have a consistent view of their data, allowing
easter sharing of the data and easier creation or modift-
cation of the application systems.

Structure charts are also static. They depict the conr
tro[ relationship between software modules, defining the
allowable (and preplanned) passing of control between
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file nextiine}].
tmp := Array with: (Array with- y with: x) with: nam

with: len with: typ with: stt.
sti = #text

i]True: [
nam:= nam storeString.
nam := nam copyhom: 2 to: nam size - 1,
(pt:=pat match: nam index: 1) notNit

il>True: I
size := x @ (y + ten - 1).
str := (nam copyfrom: pt y 4 1 to: nam

writeelass: a(lassName instvars: aXRefl)ict on: aStream

·Write a class def for aCIass.·
aStream cr; nextPut.Alk

'Cdfs) 270 subclass: #i, aCiassName; nextPutAl: 3
instanceValiableNames: m.

aXReff)ict associationsDo: [:ea 1
aStream nextPut;All: ea key, "].

aStream nextputAR: "'
classVariableNames: 1

poolictionaries: "R
size) a:Stieam

tnlp at: 2 put: (nam copyRom: 1 to: pt x - 1). 1! f.aClassName. ' methods !!

x := (str nextWord) as Integer. initialize

"skip'."" Fill fields with something."
str position: str position + 1. I tmp I
y := (str nextWord) asInteger. tmp :=21..... ...4 2.
location :- x @ y] aXRemict associationsDo:[:ea I

fields add: trap] ea value size = 1

iffalse: 1 innie: I
ent:= fields addi: tmp. aStream

variables add:(tmp at: 2) with: cnt]!

processHeader
'Answer an array with the number of regions and
fields to set the dass name."

Ilin rgns ftds I
Un:= file nextLine.

variables := CrossReferenceDictionary new.
fields := SortedCollection sort.Block:

[:a:b I
(((a at: 1) at: 2) * 80 + ((a at: 1) at: 1)) <
(((b at: 1) at. 2) * 80 + ((b at: 1) at 1))]

class := ((lin copyFrom: 1 to: 32) trimBlanks)
asetassName.

Igns .= (lin copyfrom: 75 to: 76) asInteger.
fids= (Un copyfrom: 77 to: 79) asInteger.
lin:- file nextLine.

Amy with: Igns with: flds!

processRegion
'We don't care about those. Just consume the line."

 lin 
tin:- file nextLine.

Cr;

nex[Put*11: 1, ea key, 1 string: tmp.!1
false: I

1 to: ea value size do. [:i I
aStream

Crl

nextPut611: ' (i, ea key, 'at: '.
(i printString), r) shing: tmp.1]]].

aStream nextPutAll: ' H !!' ;cr!

writeereateWindow: fields for: aCiassName on: aStream

'Write a createWindow method for aCIass. fields is

an OrdferedCollection of ( 1) field y, x positions,
(2) name (type C or P) 07 text (type nil), (3)
length, and (4) type (SC, SP, or nil).1,

xylns!
textfont:=Font getfont: feightIine'.
editFont := Font getfont: leightLine'.
aStream cr; nextfutAll; '!. ", aCiassName, ' methods ! !

createWindow

"Define a window for a 3270 type screen."
Ifl

Arlili

resolveRepeats
Find duplicated field names to handle repeats.'

 val Int 
variables associationsDo: [:ea I
(val:-ea value) size > 1

ifrrue:[
ent:= 0.

val asSortedCollection do. [:ep 1
(fields at: ep)

at: 2

put: (
(<fields at: ep) at 2).
' at:',

((ent:= CRt + 1) pIintsbing))]]]!

screenSize

"Answer a point containing the extent of the
screen. "

 answer
answer :=(8 * (size y)) @ (12 * (size x)) + 50.
Aanswer!
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f:= Font named: "eightline".'.
11Handle any repeated fields.'
vadables associationsDo: Dea I
(s := ea value size) > 1

ifrrue: [
aStream nextpuLAR: '

1, ea key. 1 := Array new: r, (s printString), '.' ]].
"Resume window creation.'
aStream cr; nextfut,AH. '

litledWindow new

yourself;
title: " 'f aCIassName. " ;

closable: true'

(0@0) = location
imue: [

aStream nextPutAR- ';

menuBan C
MenuBarWidget new

youisett
items: self menuDefinition

)11.

fields do. Dea 
ea notNil
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matical representation and[ specification of dialogues,3
and these techniques are being integrated into a tool f(,r
the analvsts to use, the previous and current technique
consisted ofdescriptions written on PCs in WordPerfect.

The next step involved taking the written descrip-
tion of the dialogues, parsing them, and generating
Smalltalk code based on the information contained in

these files.

The prototyping system developed is also capable of
taking COBOL or PL/1 record layouts from Exceleretor
or lifted from program code and generating Smalltalk
objects for direct use in unit record files or SQL structures.

WHAT DOES MIS WANT?

It is possible to use output from CASE tools to gener-
ate Smalltalk code directly.

Using upper-CASE tools to aid in analysis and design
speeds up the specification ofend user applications. Using
Smalltalk to Interpret these specifications and generate
code that it can use 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 examine its performance Inetrics. estimate some
capacity plan, and evaluate whether it would even be

Listing 1. The Exceleretor Screen Definition class

Object subclass: #ExcScrDef
instanceVariableNames:

'file class variables fields textHolder textFont

editfont location size '

classVariableNames: '

pootDictionaries; "

! ExcScrDef class methods !

generateaass
'shift to instance and doIt."

self new generateWidgetWindow! !

!ExcScrDef methods !

displaySize: aLen as: aType
"Answer a point that corresponds to the extent of
a Length. al»e is no lenger used since the
1Ypeface was decided on."

I answer 1
answer:- 9 * alen @ 12.
.answer!

generateWidgetWindow
"This gets complicated. First get a fRe (SFRepty)
and scan it to extract three things. (1) Header.
This will become the name of a class that will be 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 Calso indude variable names).'

I tmpl
·esta file·

file:= SFReply getfileExt: '.map'.
file isNR

ifl'rue: [Aself].
CursorManager execute change.
location := 0@0.
size := 24 @ 80.
textHolder := WriteStream on: ".

tmp := self processHeadeL
lto: (tmp at: 1) do: [:j I

self pIocessRegion].
1 to: (tmp at: 2) do: [:j 

self processfield].
file close.

self resolveRepeats.
self write€lass: class instyars: variables on:

textHolder.

self WiteCreateWindow: fields for: class on:

textHolder.

'Compile and evaluate the generated text (in change
log format)."
(ReadStream on: textHolder contents) fileIn.
CursorManager normal change.
(Smalltalk at: (class asSymbol)) open!

location: aPoint

"Answer a point that corresponds to aPoint.'
l answer B
answer := (aPoint x- 1 * 8) @ (aPointy- 1 * 12).
answer!

processfield
FFProcess two to five lines. fields is an

OrdferedCotlection of (1) field y, x positions, (2)
name (type C or P) or text (type nil) (3) length,
and (4) type (SC. $P 01 nil).'

1 Ent Un patpqu x y ten sttnam typ tmp pt str l
lin := file nextbne,
pat := Pattern new: '@'.
pqu := Pattern nevt. ".
x= (lin copyfrom: 1 to: 2) asInteger,
y := (lin copyfrom: 3 to. 5) asInteger.
len:= (lin copyfrom: 10 to: 11) asInteger.
Stt:= (lin at: 6)
Stt = $T

ifrrue: [
typ:= nit
stt := #text].

st:t = $I

ifrrue: 1
Btt := #input].

Stt = $0

ifrrue:[
st:t := #output].

stt= #text

ifTrue: 1
nam := file nexttine tomBlanks storeString.
nam := nam copyrrom: 2 to: nam size - 1.]

iffalse: I
file nextLine.

nam:= ((lin:= file nextLine)
copyfrom: 1 to: 32) trimBianks

asInstVarName.

typ :=Lin at; 35.
stt = #input

ifrrue: I
file nextLine,
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modules. They allow an impersonal assessment of just
how closely related (tightly coupled) modules are.

Data flow diagrams are not quite as static 215 the E/R
diagrams or structure charts. After at[, they do show the
"flow" of data through a system. However, DFDs aren't
very dynamic. They only show a "steady state" status of
a system, not the initiation or termination of a system.
And they are usually dezribed as showing the static
"pipes" through which the data flows rather than the
data itself And worse, data doesn't really flow· through
most systems. It sits there until some program comes
along, picks it up, manipulates it, and sets it back down.

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

The first major difference iS that OOT design focus-
es on the dynamics of a system. The objects are the basic
building blocks. (Thads why the object definition empha-
sizes equally the data and methods.) But the s)stem
design centers on messages that are the interaction of
the objects. Customers open accounts. Tellers accept pap
ruents. Vendors send bills. Stc,ck is withdrawn from inven-
tory. OOT designs bring out the dynamics of a system
as does no other methodology does.

The second niajor difference is the con5 ideration of
packaging. With the current methodok,gies, the approach
is to define independent functions- those with high
cohesion and low cbupling. The decision of which func-
tions should be packaged together is left till the end 04
the design activity and is usually driven by performance
(size, speed) constraints. This conflicts with the earli-
est design activity, architectural design, which identi-
ties the portions of the system (functions?) that are sep-
arable (not packaged together?). In effect, we are making
the same decision at the very beginning and very end
of the design activity. Yes, the architectural design Is at
a "high" level and the packaging design is at a «low"
level, but the separation between levels is a little blurred
and the decisions are very i unitar.

In contrast, OOT design focuses on the packaging
from the very beginning, The initial activity, identify-
ing objects, is by its very nature defining the packaging
- which functions (methods) and data should be inex-
Ericably bound together.

Having identified the major differences in the design
process, we can now look at the basic approach to cre-
ating OOT designs:

1. Define a class (or class hierarchy) to represent things
in the rea[ world that are of interest iii the system
being built. (Various bank accounts, for example.) I
haven't built any real OCT systems yet, but I think

VE)LUM[ 3, NUMBER 1 E NovEMBER 1991

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

2. Define die data needed to support an object of the
class and the methods tha[ will manipulate die data.

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

4. Define the inessages that will pass berween meth-
ods. These methods may be in the same or other
objects.

After the design is complete, all that's left is writing
the code to create the classes, define the data, and run
the methods. A SMOP (Simple Matter Of Programming)
if ever there was one. Of course, if you're 11Ot USLng
Smalltalk, 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 tinally co,ne-
Programmers have been trying to reuse code for years
and have succeeded only in a limited way. The limita-
non has been caused by the lack of appropriate tools. I
can often reuse code I have written recentlv (in the last

year or so). But it is difficult to reuse someone else's
code for two reasons. First, it frequently would take
longer to find the code than to write it myself. Second,
even if I could find the code, if it required any modifi-
cation it would surely take longer to figure our the mod·
ifications than to write it myself. OCT addresses both
of these problems. The first is solved by a tool called a
browser. This. to my mind, is whar makes OOT really
practical - without this support technology OOT is
just another cute idea.

A browser (or class browser) is a 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.

Now, suppose I had to write a program to support
NOW accounts. I'm not sure if such code already exists,
so I can look In a class hierarchy for a NOW account.
Actually, since I'm not sure that such a class already
exists, 1'[1 look for one of its ancestors. I don't know if
it's descended from a savings account (it pays interest)
or a checking account (you can write checks on it>,so
I'll just go into the hierarchy to find a generic bank
account. I can then use the browser to go down the hier,
archy and, if a NOW account is already defined, I'll find
it. If not, Ptl be able to create one by inheriting (reusing)
the appropriate methods from the checking and savings
accounts. Inheriting from more than one class is called

multiple inhen'taulce. Here is one place where the (excel-
lent) concepts have outpaced the implementaition. Not
al[ OOTs support multiple inheritance. It was not part

continued onpage 16.
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CUA) compliance across the face of the computing
The interest MIS shops have in object-oriented world in an astonishingly short period of time.
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r the past few years.
However, these same organizations have been struggling
to find ways to use object.oriented techniques and
programming without having to throw awav all of the
tools that they have acquired in their continuous efforts
at 1-nodernization,

This article describes part of a tool, implemented in
Smalltalk, that allows Smalltalk to use screen layouts
created by analysts using a package they knew and were
comfortable with, namely Exceleretor. This tool gener-
ates Smalitalk/Widgets application windows without
requiring anv coding by the analysts or programmers,
namely the author and his colleagues, whose agendas
and schedules were not under control.

We'11 examine some means used to translate screens

from Exceleretor to a Smalltalk/Widgets combination that
would meetourrequirements. Later, theworkwasexpand-
ed to include the interactive definition of dialogues.

WHAT DOES WINDOWS WANT?

Most analvsts who only have MIS experience find them.
se[ves faced with an exasperating problem. Fortunately,
IBM provides an answer for analysts in two bc)£>ks: S),stems
Application Architecture - Common User Access: Basic
in[2#ace Design Guide J and Systems Application Archzteaure
- Common User Access: Advanced Inte,face Design Guide. 2

These tWO volumes cover the entire range of what
IBM wants to see in applications implemented for their
machines as well as for other iIiachines. Wliile this might
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 applications. They
are quite likely to succeed in spreading Systems

Smalltalk's windowing environment
Originating in the early 19705 and coming into full
bloom in 1980, Smalltalk was the first language and envi-
ronment that had windows, icons, mice, panes to con.
tain text, lists of text items, and bitmapped graphics.
Unfortunately, it stopped there, ·and the developer was
left to refine the environment into whatever an appit.
cation might require.

While, or perhaps because, the process was not over-
ty difficult, it resulted in a plethora of incompatible inter-
faces. Not to cast aspersions on the X Window System,
Operiook, or Motif, the coming of the Maciritosh, I BM's
subsequent development of Presentation Manager, and
Microsoft'S Windows efforts have er,forced some de facto

standards and consistency across environments.

Widgets' windowing environment
Strialitalk's windowing environment operates at a trails
action level, while most applications need to work with
fields, discrete objects within a transaction that present
or acquire information relevant to the instanti ation 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 tool. With Widgets, a

window can be bedecked with any number of a wide
variety of fields. These fields can display images, text
numbers, pull-down menus of values for an item, lists of
text items in which the user can Telect one or more items,
and palettes of graphic images. Windows can a[so have
menu bars, hierarchically organized menu items with
accelerator keys defined for keyboard selection of items
and their related actions.

The only possible shortcoming of Widgets concerns
the behavior of using certain keys, namely F10 and the
cursor movement keys, for activating the menu bar, mov-
ing across menus, pulling them down as they are select-
ed, and selecting items in the visible menu. To be fully

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

CUA compliant, the package requires some additional
code. but this code would require onlv a rearrangement
of the services that Widgets provides rather that thecre-
ation of entirely new code.

Applicatbn windowing requirements
Most mainframe applications don't require the sophis-
tication that Widgets can bring to the user interface.
That may be because most MIS analysts have yet to
rozind die leamirig curve ihat wi,uld lead them to demand
more out of their user interface than is available with

their 327x terminals. Their CASE tools also show the

same inind-set.
For the present, a straight translation of 32 7x screen

layouts to Widget windows is sufficient to satisfy the
needs ot the analysts.

WHAT DO ANALYSTS WANT?

The actual process of transforming a screen description
into some executable Smalltalk code is admittedly not
very complicated. It does, however, require in-depth
knowledge of Widgets. Smallialk, and various vagaries of
fonts. Needing to know about fc,nts alwa¥ s comes as a sur-
prise to MIS analysts who have never had to deal with
them in the fixed40013 1, single-6nt world of mainframes.

Like everything else, Smalltalk code is executed in
a certain context. It resides in a Smalltalk image that is
basically concerned with providing prototyping services
to analysts.

To make the process as simple as possible, an appli-
Cat 10I1 Willd >W 1, 013-SCreen, a nd the conversion process
is initiated by pressing on a button on the window. After
selecting a file that contains the desired Exceteretor lav-
out and a few seconds of staring at a cursor shaped like
a watch, the next visual clue to the analvst is the appear-
ance of the window on the screen.

When the prototvping application terminates, the
analyst is prompted about whether he wants to save the
changes; the application either saves itself or doesn't,
depending on the reply.

ExcScrDef

While the code contained in Listing 1 is the actual code
that accomplishes the Exceleretor.to.Smalitalk/Widgets
translation, there is a good deal of auxiliary code that
is required to accomplish the translation. Lross-
ReferenceDict ionary was a class developed to do what its
name says, provide a cross.reference oflevs and their use.
SFReply, along with some Widget application windows,
was developed to provide a mechanism that enhanced
DOS and to provide compatibility between IX)S Mid the
more sophisticated Macint:osh operating system.

The process is begun bv sending the class Excicrli}ef
the message generateelass. This creates an instance of

VOLUME 3, NUMBER 1 m NOVEMBER 1991

itself and tells it to generateWidgetWindow. This method
then asks SFReply to getfile from the user looking only
at fles with extension .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 to retrieve a header that specifies
the name of the screen, and the name that the result-
ing Smalltalk class will be given. This process is described
in the method processHeader. Should any regions have
been defined for the screen, these are ignored by
processRegion. The field definitions are gathered in
proce»Field, and the file is closed.

The next step, resolveRepeats, was required because
we were defining repeating groups for their screens m
Exceleretor by copying groups of lines and their
defnitions and pasting them wherever we wanted them
on the screen. This yielded layouts with the same vari.
able name occurring in however many lines had been
copied and pasted. It was therefore necessary [o keep a
CrossReferenceDictionary thal associated a variable
name with the line or itries on which k had been used.

Once possible repeats had been handled, it was only
necessary to write a ciass definition in a text holder-
accomplished by writeCIass:instVars:on: - followed by
window creation methods in a forriat that Widgets could
use - accomplished by writeCreateWindow:forion:. After
thai:, the contents of the text holder were compiled by
fileIn, and the window was brought up on the screen.

It might be worth returning to proces5Field for a
moment. The fields were collected as they occurred in
the file but they were kept in a SortedCollection, which
maintained their order on the screen,

The author will admit that he was in a hurry in devel-
oping the class. For the sake of expedlenCy, he neglect-
ed to create an interim object, which he might have
called Exe.ScrDeffld, to describe each held and settled
for keeping each field in an arrav of four or five objects.
This led to a definition of the sortBiock for keeping the
fields in order of their position in the layout to look like:

fields := S(}ItedCollection sortBiock:

[:a:b I
(((a at: 1) at: 2) * 80 + ((a at: 1) at: 1)) <
(((b at: 1) at: 2) * 80 + ((b at: 1) at: 1))].

Vxtending the mechanisms
This article examines only a part of the code developed
to translate Exceleretor into Smalltalk. Screen layouts
are an important component, and translating them to
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 first began to
seriously develop my interest in

object technology.
Ar Diqital, 1 had moved from managing products in office
systems to working in the object hpace. My first product
was DEC -1'rellib, an object-miented ,ipplication devel-
opment system. I was also chartered to develop market
and product plans for an object-Onented database system.

I liail the privilege of being a>signed a team of devel-
(,pers who h ad mniv years of experience m objeci tech
nologv. They knew the lingo, could explain objectb to a
great rechnLcal degree, and hud worked on the DEC Trel-
lis prototype in one of our research groups. While [ fi,und
each team member to be informative I 8190 found them

I to he so close tO the technolog; that they explained it
 ata level too esoter le lor me. Ireally didn't unders, and

01 the tic between object functionality and the henehts our
W I customers were hoping for. The object definitions to date

were mysterious ind ethereal.

Lydia Bennett

LEARNING ABOUT OBJECT TECHNOLOGY
Ihis presented me with a Chpillenge: trying to define what
an object was so thar basically anyone could under,tand
it. I re·alized that if I couldn't grasp the concepth quickly
with all mv years in the compuler mdustry, how could a
high-level busines.9 inanager, one who might he respon-
bible for funding prolects, understand it. [ h:ad already
seen that some Influential individuali were not sure thev
comprehended wha[ was said about rhe technology and,
therefore, were unclear as to the amount iii investment
that should be allocated.

Learning ahotit objects required more effort than I
previoutsly a·,sumed. [t takes much reading and cues.
tioning of the experts. To understand it as fully as pos-
sible inekins to engross yourself in meaningful mater!21.4
ona regular basis. It means talking to those In the know
and being able to validate your underbtanding with, prefer-
ably, an implenientor of the technology. 1 was very hicky
at Dieital to have quite a complete jibrary a well ab Jin-
plementors to querv. My goal Wab to be able to provide
that faine class of educational support to any internal
employee and to our customer base. [r seemed everyone
was asking, "What i. an object and why should l care?"

emianuedmip<I«3

IN THIS ISSUE

FEATURE - Accepting object technology , Fl . I12 1

GE i nNG S TARTED - Adopting objects: a path
J. Michael Connell j 

Mui.TIME.DIA - Incorporating graphical content into mui- F.6-1 P-1timedia presentations Louis Berman 8 Kenneth Weiss I 1

FROM ·rHE EnITOR

PRODUCT AAN O1'NCEMENTS

NEw PARTNERINGS & AcQUISIT]ONS

FYI - Industry publication excerpts

BOOK WATCH

ALENDAR

YOUR TURN

g li I ($.



12/

 v company, Syrinx, went into business in 1987 to build a CASE prod-uct. Based on our initial study, we knew that to get our CASE product
or the market quickly and to be responsive to the market once we got

there, we had to implement it in object technology. In '88 there weren't a lot
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. It was apparent to us that obJect technology was defi nitely the wave
of the future. For complex software to be built quickly, to be flexible, and,
therefore, to be cost effective in the next decade, we felt that this emerging
object technology 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 sailed head-long into object technology. That was our first response
to objects, and over the years I have encountered many, many others who
have had the same initial response.

Some people look at object technology and instinctively know that this has got
to 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 for their
environment. The cost, of course, is the most significant factor; however, there
is also the issue of being "wrong." What if my perception is incorrect and there
fore my decision to adopt this new technology is an unsound, expensive decl-
sion? What happens to my company? What happens to my job? These are gen-
erally not easy decisions to make and cannot be made quickly or in a vacuum.
The decision to adopt objects is one that should be based on education, fi-
nancial modeling, technology trials, and a long hard study of the corporate re-
quirements, resources, and strategy. A team with a solid cross-section of skills
should be assembled to examine these issues. Implementing object-oriented
programming languages can be thought of as one of the easy parts. One of the
tough parts is convincing first yourself and then your organization that object
technology is the way to go, Even the most technologically sophisticated or-
ganizations have to be sold on the new technology. In "Accepting object tech-
not,gy," Lydia Bennett. Strategic Marketing Manager for Emerging Technolo-
gies, talls about the 'selling' of objects within Digital Equipment Corporation.

A fine compliment to Lydia's piece is the piece from f. MEke Connell. Michael
Connell has been working with obiect technology forquite a while, first with
Servio Logic and then with Instantiations. In his time, he has seen many or-
ganizations' approaches to implementing object technology. In "Adopting ob-
jects: a path and pitfalls," Mike offers us a sane approach for first exploring
and then implementing obiect technology in large organizations. This ap
proach ard the accompanying pitfalls are based on his experience with or-
garizations who have tried to irn piernent object technology-some with vary
ing degrees of success; others with, well.

I am pleased to have Kenneth Weiss and Louis 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-
nology excels. But multimedia is also probably an area that would have a dif-
ficult time being cost effective without objects, at least on the softw·are side.
(Another question for Ken and Louis might be "can there be widespread im
plementation of multimedia applications without objects?") There are other
considerations, however, when looking into multimedia applications. Equip-
ment, in particular, is one. 1 say equipment and not hardware because though
multimedia may require what we traditionally recognize as computer hard-
ware, i.e., touch screens, it also can include much more sophisticated sound
and video equipment. 1 don't consider this to be a problem, just an expansion
of our perspective. This expansion of perspective is a necessary element of
consideration when planning to implement multimedia applications. I like the
idea of closing the gaps between [echrio logical areas for us regular people.
The arts and sciences (radio, television, film, medicine, chemistry, biology,
etc.) have done extensive work in incorporating and utilizing sophisticatedi
technologies to support understanding of their areas of study. It Is now our
turn to take advantage of alternative dimensions of our perceptive skills (tac-
tile, visual, auditory) to enhance our comprehension. (1 think I'm about to step
on virtual reality. Where are my data gloves?)
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New Partnerings Hewlett-Packard Corp. has agreed to adopt Microsoft Corp.'s object technology in its NewWave graphical computing
environment Under the agreement, HP will support Microsoft's Object Linking and Embedding COLE) technology inand Acquisitions, New\A/ave, making it possible for OLE applications to run under NewWave. Also. HP will join an industry group advising

December 1991, Microsoft on the object extensions to OLE due in the next release.
continued

Instantiations has been elec.ted as a member of Sequent Computer Systemps new Object Technology Partnership program.
Under the partnership, Instantiations will release Its Convergence/ream Engineering Environment on the Sequent Symmetrv
2000 multiprocessing system. Instantiations will also provide object-oriented consulting and educational services to Sequent
customers.

ONTOS, Inc., a vendor of object-oriented database systems, announced IBM has selected the company as an Industry
Application Specialist (!AS) for the multimedia market. According to IBM, ONTOS was selected as an lAS in multimedia
because it offers a high-quality object database, combined with proven industry and product expertise, and quality customer
marketing and support program. Earlier this year, ONTOS joined the IBM Business Partner program as the lirst object databafe
vendor.

lohn Diebold, chairman, The Diebold Company, inc., will chair the fir5t ever conference and expo on multimedia to be held
October 12-16, 1992, at McCormick Place in Chicago. Well known as a "futuriit," 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 c oined the word "automation" in its present meaning and had much to do with introducing it to general
usage. Diebold will also chair a Multimedia World show series planned to take place following the Chicago event.

ExperTelligence has announced integration of ACTION! design and development tools with ITASCA's object 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 systems for microcomputer and workstations.

Versant Object Technology Corporation has announced that IBM Austria has selected the VERSANT Object Database
Management System for marketing and distribution by IBM in Austria. Under the new distribution agreement, IBM will sell
and support the VERSANT ODBMS running under AIX 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 (CAD), computer-aided software engineering (CASE), document/image management
and office automation.

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

Versant Obiect Technology Corporation and Rational, of Santa Clara, CA announced that Rational has selected VERSANT
as the' object database management system to be incorporated into Rational Rose, Rational's recently announced graphical
software engineering tool. Rational will distribute the VERSANT ODBjVIS as a runtime version included in Rose, initially on
t]NIX workstations.

The founding members of the Advanced Computing Environment (ACE) initiative and UNIX System Laboratories (USL), a
subsidiary of AT&T have announced agreement on a common set of application programming interfaces for the ACE UNIX
system environment, one of the two operation system environments supported by the AC[ initiative. This unified open
platform definition will enable sysienis based on the C)pen Software Foundation's OSF/1 operating system or USL's UNIX
System V, Release 4 (SVR4) to provide a common set of %ource-compatible application interfaces, allowing developers to
develop applications and be assured that they will run on all ACE UNIX system platforms. This set of UNIX system interfaces
will be available for both ACE hardware plal rms - Advanced RISC Computing (ARC)-based and x86 systems.

USL has announced that it is joining the ACE initiative and will ensure that its ACE SVR4-based product family supports the
same set of interfaces that include the Open Software Foundations' COSF) Application Environment Specification (AES) for the
operating system, Motif graphical ufer intertace, and Distributed Computing Environment (DCE).

Compaq Computer Corporation and USL. in cooperation with The Santa Cruz Operation. Inc. (SCO), are working to propose
to the ACE initiative UNIX vendors a common application interface specification for a desktop manager.

HoTi INE ON OBJECT-ORIENTED TECHNOLOGY

c<mtinied boist page i

Now we know, from a high-level perspective, that
an object is really a representation of the natural wav to
view the world. It's taking into consideration the what
and how ofany 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 be effectivity utilized in developing computer sys-
tems. There is a natural structure to objects. We can
provide templates for such entities so the construct5 are
always known. We call these templates types. We also
see a certain "naturalness" in the wav one would build
relationships between types, providing us with a feature
known as subtyping. Inheriting functions and charac-
teristics between these types seeris a logical thing to cio
as a next step. Basically, what I discovered is that when
1 threw out the things I had been forced to team to work
with computers and let my natural logic work tor me,
objects became easy to understand.

THE BENEFITS OF OBJECT TECHNOLOGY
The benefits started to become obvious as well. Anyone

requiring acomplex application would benefit from wavs
used to simplify the task - to ideally map thoughts and
ideas directly onto pieces of code. The ease of the struc-
turing through typing anct the logic of inheritance led
me to understand how easy it might be to make changes
to the code - everything would be modular in the sys.
tenn The faster c ne ca Ii make quatity changes, Ille Sooner
asystem could be extended or a new system built. These
are the benefits that make sense to a customer in any in-
dustry. These are benefits that Digital found to be valu-
able in building our own software products.

I was srli·prised to eventually<liscoverpockets of <,bject-
oriented engineering activity in a number of sottw·are and
hardware groups where traditional program ming method-
ologies were the norm. There were manufacturing appli-
cations being built. There was object work being done for
our dictionarv development, in our CAD systems, ancl in
the developinent and extension of languages. Almost ail
of this activity was self-motivated since there wasn't any
formal strategy available at that time. What was available
in si)me of our software engineering facilities were workr
stations with obiect-oriented application development en.
vironments installed for anyone to use. This provided a
nurturing, nonaggressive learning environment for de-
velopers to sitanddiscover. I highly recommend creating
such an environment for those in vour MIS shops to work
with. Find your best and most open developers and en-
courage their interest in objects. The effect is contagious
between engineers. Short[v thereafter I was Anding a large
number of object proponents ut Digital.

Once I felt that 1 had much of the data on the ob-
ject model, it was time to begin presenting the benefits
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and business justifications for developing object-oriented
products and promoting object-oriented design. When
it was thought that just one or two presentations wouId
be at[ that was required, we found that those of us char-
tered to present had to do so, to the same people, many
times. It didn't matter necessarily how Clear the infor-
mation was because, as mentioned, people need to put
aside their current view of computing before the object
paradigm can be really understood.

When I 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®

In the Digital situation, it was important to decide
how deep[v 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
business partners began working with us on delivering
ObJect technology, there were many reviews by engl-
neering and management to ensure that the CU510]Iler
and Digital processes were affected as little as possible.
Training for customers and intemal users was put to-
gether quickly and effectively to aid in elication. 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. Still, the rollout of k had to be monitored and
supported. An object-oriented program office was de-
ve[oped to optimize Digital's experience in the tech-
nology and to provide a cohesive object-oriented ar.
chitecture for object-based and traditional producis. It
was paramount to ensure that existing technology 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 consultants to the
program office on a regular basis.

Currently, we are in a very exciting period with ob-
ject technology. The question now posed internally is
not "What are objects?' but "How do we best deliver
the technology as Solutions for the customer?" I believe
in time we will move from promoting the fact that we
have object technology to promoting the idea that the
technology has merely optimized application and tool
development. I believe that much of the core Digital
product development will focus on the object paradigm.
It will become simply an enabling technology for bet-



ter product and project development, It will become a
given in the industry rather than something that must
be uniquely called out. It is that valuable - even in its
current evolutionary stage. Of course, in addition to ob-
ject-based Applications. DEC will continue to offer ob-
iect-oriented 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 accepted as being important w development ac,
tivities. There are a rew vendors, because of their cur-
rent fiscal situation, lack of knowledge, or investment
policy, that choose to ignore the technology. I believe
that this is unfortunate since those who commit to the
technology will have the competitive edge over time. I
think the same will hold true for the MlS shops of the
future. Object qualities will become vital for key appli-
cations, even if it's simply in the form ofbetter designed
graphical user interfaces. Not everv application will re-
quire pure object implementations, but the benefits of
the paradigm will frequently make it desuable.

MOVING TO OBJECT TECHNOLOGY
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 to remember
when you begin your adaptation. First, something that
wasn't obvious to me when I started my investigations
is that object technology is here, it is real, it is beneficial,
and it will grow in prominence. If vou can accept that,
the next steps will help you as a manager involved in
system or application development:
• Walk into your education with an open mind and

open eyes. You will need training in the paradigm,
and training is best delivered by consultants well
versed in the technologv. Review their offerings to
make sure that 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 to any specific
product. You need a clear field of vision since there
is a lot of hype in the industry today. What you don't
need is a product sales job at this point,

• Ask questions. If vou don't understand a concept,
force the educator to make it clearer... you won't be
alone. I have found that many professionals feel an
internal pressure to 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 today, and articles on object technology are
showing up in all types ofsoftware publications. There
are also anumberof consultant studies available that
can be very beneficial.

E a ACCEPTING OBJECT TECHNOLOGY

Once you get to the point of understanding and now
want to do a knowledge transfer and maybe prototype
a project to test feasibility, try the next steps:

• Pick the right developers and keep the project small.
In anv MIS shop of reasonable size, there should be
at least one or two individuals interested iii the tech-
nology. Educate them the way vou've educated vour-
self. Allow them to get excited about the possibili-
ties. Don't force feed it.

• Pick the right tools. For some, the extended languages
like C++ are just right; for others, products like Trel-
lis or Smalltalk would be better. Make sure the de-
velopers get product training once the tool is selected.

• Start from the language perspective. Even if vou know
you'll need a database eventually, keep the proiect
small and get comfortable with a language. Learning
the rest, such as an object database, will be much eas-
ier if you master the language first. Object-oriented
design and analysis Ls evolving and will help with the
adaptation over time.

. Assume you will toss much, ifnot all, of what you've
prolotyped out the window. The key to good object-
oriented programs is in the type hierarchies. It takes
time and attention to detail to get these right, and
few get i[ right the 11191 time.

• Allocate sufficient time foreducationanddevelopment.
There is a learning curve to the data model and tools.

• Understand the realities. It is riot in the initial appli-
cationdevelopment where many of the positive points
of object orientation exist. It's in the aftermath, when
enhancements and maintenance are an issue. Here i.s
where you will see the cost effectiveness.

• Don't underestimate the power of data abstraction.
We've discovered that only because of the powerful
data abstraction capabilities in object languages were
some applications feasible. If you work in a complex
environment, this point alone can justify your quick
move to object technology.

As a last point dare to be the visionary and expect
some negative responses- Many people are afraid of change
and would rather See current ways of doing business con-
tinue regardless of the ramifications. Your goals to build
better sottware and keep costs under control can be re.
alized with your move to object technology. a a

Lidia Bennett has been with Digital Equipment for eleven years
ami has P,cused on new pio:luct develot)Ynent. She ts currmAN·
a Strategic Ma?·ke[ing Maiager for Eniei·gitig Techiologes, and
her specialt¥ is object techrioh,27 ·
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Instanliations, Inc. has announced Convergence/Team Engineering Environment, a multirepository team programming
environment for Smalltalk. Convergence/Team enables programming teams to effectively develop commercial and industrial
applications using Parcplace Systems' Objectworks\Smalltalk. Convergence Team's shared repository environment allows
team member4 on different type•, of computers to simultaneously create, browse, access, and share code. Size and number of
repositories is limited only by available disk space. Instantiations also announced Convergence/learn Services. Consulting,
training, mentoring, design and prototyping support and custorn engineering are available. Further, the company announced
that it will produce a Convergence-compatible version of its well-known Application Organizer Plus, a smaller scale
Sinailtalk development environment.

Micro Data Base Systems, Inc. announced three new Windows-based language interfaces for MDBS tv and M/4 for Windows.
The new language interfaces include Microsoft Visual Basic, Borland C++, and Zortech C++. These new language interfaces
allow rapid application development of robug database applications and added flexibility for application developers. MDBS N
is a high-performance online transaction processing DBMS that utilizes entity-retationship modeling and client/server
architecture. Ultra-large databases and mission critical applications that demand performance are the most hkely candidates for
MBDS IV usage. Other MDBS IV language interfaces include C, C++, Pascal, COBOL, Fortran, BASIC, KnowledgeMan, GURU,
,MPE/XL, and VAX VMS. M./4 for Windows is a stand-alone Windows DBMS.

Micro Data Base Systems has als,0 released Object/1 Version 2.1 for the Windows 3.0./3.1 graphical environment. This release
of Objecul adds bitmap support, improved font handling, and a significant performance increase to the Forms Painter and TBL
Designer. An Object/1 Tutorial will be shipped with each update to aid developers of Objecol Windows applications.
Objec 0 is an object-oriented graphical development environment for the creation of Microsoft Windows 3.0/3.1 and OS/2 PM
applications Obiect/1 comes complete with a relational database system, TBL, and can interface with MDBS IV, SQL Server,
Sybase, and IBM Database Manager utilizing the object classes within the Object/1 Professional Packs.

Microtec Research inc. has announced the availability of versions of its ANSI C and C++ tools that provide compatibility with
VxWorks from Wind River Systern•,, Inc. Users of the VxWorks real-time operating system will now be able to build,
download, and debug applications using the industry standard Microtec Research optimizing compilers for Motorola 680x0
family microprocesson. 1 he combination of the Microtec Research and Wind River systems tools allows the software
engineer to build C and C++ applications u„ing the Microtee Research MCC68j< and CCC68K compilers, link with the Wind
River Systems real-time interface libraries, and download the resulting module into the VxWorks environment. The Microtec
Research tools also benefit users of Wind River Systems' VxGDB source-level debugger by supporting VxGDE load module
file formats.

Digital Equipment Corporation has announced thal AICorp, Inc. has joined its Complementary Marketing Program. Under the
CMP agreement, Digital and AICorp sales representative jointly market and promote KBMS, AICori)'s premiere apprication
development tool, and Digital's VAX computing systems throughout the United States and Canada.

ONTOS, Inc. ha€ announced its support for IBM's OS./2 2.0, an advanced 32-bit operating system. ONTOS was the first
ob) ect database company selected as an IBM Business Partner and is an IBM Industry Application Specialist for multimedia.

Synthesis Computer Technologies Inc. has announced a joint marketing agreemenl with NCR. The agreement pairs Synthesis
Unix software development tools, CASE/AP, with NCR's System 3000 for sales to the corporate, educational, and government
marketplaces.

Data General Corporation and Digital Analysis Corporation have signed a Joint agreement to provide public sector and
commercial customers with network management capabilitiej, over both TCP/]P and OSI commumcations networks. With this
agreement, the two companies will design and develop an integrated SNMP-CMISEMIP network manager.

IBM and Sapiens International Corp. are leaming up to jointly market SAPIENS, an application development and
maintenance product thal uses rule-based, object-oriented technology to build and execute data processing applications on
IBM mainframes.

PRC Inc. is forming an independent subsidiary to distribute leading-edge open sybtems product and technology to commercial
and federal integration markets. The group's first effort will be to fulfill the terms of a strategic partnership signed recently with
Object Design Inc. PRC will resell ObjecIStore, while Object Design will provide support services.
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Versant Object Technology Corporation has formally announced the VERSANT Object Modeler, a powerful, highly
interactive, graphical data modeling tool that simplifies the task of designing and creating object-oriented applications. The
VERSANT Object Modeler allows object designers and programmers to specify class hierarchies through simple pointing and
clicking operations. The resulting object model is maintained in a storage-independent form. Code is then generated to
automatically create an object or relational database in a number of possible forms, including C++ classes, C structures, and
SQL statements. Availability on the IBM RS/6000 and on other UNIX platforms will follow.

Objectivity Inc. has announced a fully integrated graphical environment for developing object-oriented databases and
capplications based on SoftBench and C++Bench from Hewlell-Packard Company. The integration with HI's SoftBench and
C++/SoRBench provides Objectivity/DB users with an oblect-oriented database development environment that integrates
Soft Bench and C++/SoftBench software development tools with Objectivity/De database application development tools.
Intelligent links between Objectivity/DB, SoftBench, and C++/SoftBench enable developers to browse the data and 5Chema
definitions stored in the database and view the classes and methods that control the data. Objectivity has also enhanced HI's
C++ Developer and other C++/SoftBench tools to recognize Objectivity's Data Definition Language (DDL). This allows an
Objectivity/OB database developer to use HP's C++ Developer to graphically design Objectivity/DB databases, define classes
and methods, check syntax, and automate other Objectivity/DB tasks.

Serius Corp. has introduced the Serius AppEvent Obiect, which allows applications built with the Seriu9 Programmer and
Serius Developer desktop programming environments to communicate with other Macintosh applications supporting Apple
Events. Users of the Serius AppEvent Object don't have to understand how Apple Events are implemented at the code level to
program with them. The AppEvent Object can send and receive Core Apple Events. AppEvent incorporated facilities that
allow users to define their own Apple Events and to subscribe to existing and future Apple Events defined by other
organizations. Serius-built applications can also send and receive arbitrary Serius Objects using AppEvent

Synergistics Solutions inc- has announced additional platform support for Smalltalk\SQL. the portable database interface for
Smalltalk. The product works in conjunction with Par€Place Systems' Objectwork4\Smalltalk to enable graphical user
interface (GUI) applications to access information stored in relational databases. Direct database support is currently available
for the Sybase and Oracle databases. 082, Informix, Ingres. Rdb, and other databases may be accessed through a variety of
gateway products. Several other direct interfaces will be announced later thiq year. Smalltalk\SQL- is a set of portable classes
that encapsulate database access through an obiect-oriented metaphor called an SQL agent. Developers simply "plug in" the
appropriate agent for their target database. There are no modifications necessary to applications using ANSI SQL. Pluggable
SQL agents are capable of instantiating objects based on arbitrary queries including relational joins. Smalltalk\SQL includes a
portable SQL agent class, several browsers and development too!6.

Ensemble Sottware Systems, Inc. has announced Infoware Version 1.0. a database connectivity package that provides an
object-oriented interface to relational databases for applications written in Parc Place 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 SQL of the ho5t server, providing the developer with a uniform object-oriented
interface and portability across a variety of RDB,MS servers. InfoWare 1.0 is designed for database application developers
using Oblectworks\Smalltalk Release 4. InfoWare includes an application program interface thai presents relational data to
applications in the form of persistent objects. InfoWare also includes design tools that allow developers to easily extract
object definitions from existing database tables, create new tables from existing object definitions, and keep tables and object
definitions mutually consistent across design changes. A runtime tool set allows users to retrieve and manipulate persistent
objects graphically and may be uqed stand alone or integrated into other applications

ExperTelligence, Inc. has established a new user organization, Experaub, for obiect-oriented programming professionals who use
the company's Action! intelligent interactive interface builder with one or more of the OOP languages qupported by Action!.
Experlub is organized around OOP language communities, wlth the first section comprised of u*.rs of Apple's Macintosh
Common Lisp 2 0 and other sec Nons to be added. Members have unlimited access to Action/MCL programmers and developers by
mail, facsimile, or telephone. A program of seminars and dub-sponsored meetings is in development. An advanced object-oriented
programming technology newsletter, ExperlechNotes, focuses on questions, problems, and 4olutions submitted by OOP developers.
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GETTING STARTED E E

Adopting objects: a path
by J. Michael Connell

Corporate leaders in America
have seen what damage can

befall a firm when it lags
behind the competition in

adopting clitical computing
capabilio.

These same leaders have also seen the harm that can
come from being too hasty to commit critical programs
to a new technology before it is ready. To move too
slowly in adopting a new technology can be dangerous,
but to move too quickly is equally dangerous. Object
technology is not an exception. Any object technologv
adoption program should be undertaken with equal parts
of enthusiasm and caution. A well planned and exe-
cuted p ro ce ss w 1 11 me d i a te ma ny o f t h e r i s k s a nd ensure
the best timing.

It is estimated that as many as one-third ofthe ma-
jor corporations in the U.S. are investigating objects to
some degree 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 to a competent under-
standing and trust ot objects. A more focused and pur-
poseful approach to evaluating and adopting objects can
be quicker and less costly.

PHASED TECHNOLOGY ADOPTION
Is there a best way to go about validating object tech-
nology? Every company seeking to adopt new tech-
nologies goes about it in a somewhat different manner,
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This is also true for objects. The lore surrounding ob-
jects is filled with stories of difficulties and triumphs. It
can sometimes be arduous to identify what's really hap-
pening from this profusion 0( anecdotal evidence; how-
ever, there are enough Similarttles that a generalized
model of the process can be formed. These similarities
form the basis of a framework or model for the tech.
nology adoption process.

A typical company's process for adopting objects will
iInclude three phases, where each phase is divided into
two stages. These are:

I. Exploration phase
Stage [. Prospecting
St:age Z. Proof-of-concept

[I. Technology transfer phase
Stage 3. Evaluate alternatives

Stage 4. Pilot trial

III. Deplovment phase
Sage 5.hklpmdua»n
Stoge 6. Diffusion

This model can be applied to large and small com-
panies alike. A large comnanv will typical[v follow this
or a similar process step by step. However, small coin
panies often employ only pieces of the process because
they are generally time sensitive and willing tO take
greater risks.

A prudent company will proceed iii an orderly fash-
ion to balance investment and risk. When little is
known about a new technology, like objects, it must
be considered high risk; therefore, a company should
be wary about making large commitments 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, willlead toward in-
creasing larger investments. This policy of risk man-
agement by creeping commitment is practiced by most
major corporations.

J. Mlchael Connell 8 a con.
suitant m Patland, OR spe
cializing in the marketing and
inaridgement 4 (91)ject.-oriented
D)·odidi·t£ t(Jols, an(lenmnm-
meTts. Dul·ing nlost of Re jb·-
?71£1[118 )eaTS of objectoriented
systems, he has been m roles
ke) 0 the deuelopment: mar-
ket positioning, and penetra-
tlon of this technob©'·



EXPLORATION PHASE

The first phase of the technology adoption process is the
bearch for likew· candidate technologies. Large compa-
nies typically have one or more departments whose sole
purpose is to track and evaluate the development of new
computer technologies. Let's refer to this function as the
"gatekeeper lab." Gatekeeper labs locate, studv, chiir-
acterize, and monitor any and all new technologies that
show a potential of becoming important to the com.
pany. The activities of these groups form stage 1, prospect
ing, and stage 2, proof-of-concept, of the technology
adoption model.

Stage 1. Prospecting
The purpose of this stage LS to acquire sufficient knowl-
edge about objects to separate the truth from hype.
They must answer the following questions: Are objects
real? How could this technology be important to my
firm? To do this, the staff of the gatekeeper lab will
track the technical literature; attend conferences, work-
shops, and short courses; and speak with innovators in
the technical and academic communities. After they
iare satisfied that objects are a promising new technol-
ogy, a more thorough technology analysis study will be
conducted.

To a great extent, the process of selecting obiects
should be driven by the computing needs of the corpo-
ration. However, i[ is often the case that the benefits of
an emerging technology may not be apparent from the
unset. Therefore, it mav well be wise to evaluate objects
even though the tie to the corporation's needs may be
speculative at first.

Stage 2. Proof-of-concept
After having determined that 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 obiects t ally dodeliveron the promises of their pro-
ponents. Ideally, this project would also demonstrate
the value of the objects in the context of the company's
business.

The initial proof-of-concept project is tvpicaily a
company's first attempt to use objects in a meaningful
way. This proiect should be aprototypeeffortonlv, with
no consideration to using the resulting output for any
practical purpose beyond evaluating the technology.
Several prooftof-concept projects are often required for
a rigorous evaluation. These projects should be struc-
tured in such a manner that they reflect the way the
company might use objects in its business applications.
A successful completion of this stage should validate
this emerging technology as a viable candidate for use
1[1 3 production environment.

a E ADOMiNG OBJECTS

TECHNOLOGY TRANSFER PHASE

With the successful completion of the exploration phase,
the technology ofobjects is now ready to be transferred
from the gatekeeper lab into a production software de-
velopment unit. This phase has three purposes: to eval.
uate objects more thoroughly in the light of the com-
panv's computing needs; to transfer the knowledge,
expertise, and know.how of objects from the gatekeeper
lab to a core group of application developers; and to use
objects in a medium-scale project to evaluate this tech-
nology ina production environnient.

The technology transfer phase has two stages: eval-
uate alternatives and pilot trial. These stages need not
be sequential; however, it is generally better to evalu-
ate alternative technologies and select one or two be-
fore proceeding with pilot trials. This sequence will tend
to minimize the investment in the technology transter
phase. Sometimes though, il may be necessary to pro-
ceed with one or more pilot trials before sufficient in-
formation is available to make a selection,

Stage 3. Evaluate alternatives
At this point, the focus of the technology adoption pro-
cess switches from looking at the upside benefits of ob,
jects to identifying and evaluating the polential down-
side risks of their adoption. Evatuators must ask the tough
questions: How will this affect my organization and my
software engineering process? How do I develop and
maintain a library of reusable software components?How
will it affect my testing procedures? How will 1 do de-
ployment, maintenance, and repair? And the most im
portant questions are: What problems will objects solve
for me? What other ways can I achieve similar results?
What are the impacts of these alternatives? What are
all the costs involved in switching over?

Expenence shows that the move to objects is rarely
an isolated event. In most cases, companies are at-
tempting to adopt several new technologies at the same
time, and objects are only one of them. The most com-
mon forcing function is the desire to move to a more
distributed computing environment. Corporate man-
aKers, when attempting this change, are finding that
manv of the well-established software engineering
methodologies and techniques that were entirely ade-
quate in the centralized computing case do not address
allofthe issues encountered while developing and main-
taining applications in a distributed environment, There
fore, the taskof evaluating objects is often partof a task
to evaluate the broader combination of distributed com-
puting technologies. The ease with which these tech.
nologies interplay with each other becomes mandatory
criteria in this evaluation process,

The purpose of this evaluation stage is to weed out
unacceptable alternative solutions before proceeding on
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HP OpenODB
Hewlett-Packard Co.
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Announcements

Product Announcements is a service to the'
readers of the HortiNE ON OBJECT-ORIEN TED
TEcH,NOLOGY; it is neither a recommendationl
nor an endorsement of any productl
discussed.

Hewlett-Packard Company has announced HP OpenODB, a commercial object oriented database management system
(ODBMS) for large, multiuser environments. HP OpenODB will be available for HP as well as non-I-P platforms. HP
OpenODS can be ported to other hardware vendors' platforms because of its object-oriented structured quer·y language
COSOL). OSQL builds on current database technology by allowing programmers to use languages such as C, COBOL, Pascal,
Fortran, and C++ to write applications OSQL lakes existing structured query language (SQL) features used in relational
database technology and adds in the full power of objects. This allows HP OpenODB to offer the full functionality of robust
relational database management systems such as HP ALLBASUSQL.

Object Technology International, Inc. has announced the release of its high-productivity boftware engineering environment for
ParcPlace's Objectworks\Smalltalk Release 4. The product, ENVY/Developer, provides a powerful concurrent software
engineering environment for systems and applications development. Team Support, version control, and configuration
management are seamlessly integrated with Objectworks\Smalltalk's programming environment. ENVY/Developer is a
multiuse tool set for delivering large systems incorporating advanced oblect-oriented technology. By maintaining all source
and object code online in a shared repository, ENVY/Developer provide•, development teams with environment support for
software reuse. The initial release will support five Objectworks\Smalltalk platforms. Windows 3.0 and Sun-3, Sun-4,
RS/6000, and Apollo. Supported networks include UNIX TCPAP, Novell Netware, and LAN Manager.

Servio Corporation has introduced the GemStone Object Database Development Environment, GeODE, a suite of
development tools for visually and graphically designing and building ODBMS applications. GeO[DE was designed for
applications developers whose experience ls based on traditional programming methods and languages. GeODE provides a
tightly integrated set of tools that allows developers to visually create screens, graphically direct application flow, and
customize the application through graphical point-and-click interaction. Other GeODE tools include debuggers, CIOb%-
reference tools, and graphical browsers. The initial release of GeODE supports SUN SPARCstations running OSF's Motif and
Sun Microsystem's OPEN LOOK. Phase two of GeODE will support Presentation Manager, Windows, and the Macintosh
Ultimately, GeODE will run on the complete line of operating hystems and platforms Supported by Gem Stone, Including I BM,
Digital, and Sun.

Parcrlace Systems has announced that the FACETS\4GL fourth generation language (4GL) application development tool for
Objeclworks now includes an interface builder. FACETS\4GL is developed by Reusable Solutions and marketed by Parc Place
Systems. With the FACETS interface builder, applications can be enhanced easily with different kinds of buttons. An event-
driven architecture ensures that actions and scripts are attached to the buttons. In addition, color selection has been bimplified
so users can point and click to select from a color palette. Users can also change the default styles to alter' the look and feel of
an entire application in one step. FACETS is a comprehensive suite of development tools that includes complete source code
and an online hypertext-based con[ext-sensitive help system. The system generates Smalltalk code, which can be incorporated
into other Smalltalk applications. Applications developed with FACETS\4GL are completely porable across all ParcPlace
suppork'd platforms.

Tigre Object Systenis, .47. now bundles the Tigre Programming Environment with ParcPlace's Objectworks\Smalltalk object-
oriented language. The Tigre Programming Environment, which uses ObjectWorks\Smalltalk as its scripting language, lets
developers create state-of-the-arl graphical user interface (GUI) programs that run without porting on Macintosh Il, Microsoft
Windows 3.0, and all popular UNIX workstations.

f Product e
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Book Watch
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Class Construction in C and C++: Object-
Oriented Programming Fundamentals
Roger Sessions; Prentice Hal£ Englewood Cliffs, Nj
A complete, in-depth introduction to object-oriented
programming, developing classes, and C++ for C
programmers.

Object-Oriented Programming with C++
and OSF/Motif
Douglas A. Young; Prentice Hall, Englewood Cliffs, NJ
Young takes the object-oriented approach to designing and
building applications for interactive window-based user
interfaces using C++ and the OSF/Motif user interface
toolkit.

TW, con£7tie1 from Page j 3

CASE ... Case technology deals with all aspects of the software
automation process, not in each individual product, but
within the totality of Case offerings. Case may be the
vehicle which allows 000 to achieve universal

Databases 7 here have been several approachew, to the integration of AlAccording to Chuck Williams, Inference cofounder...

and databases that have been taken, and I see them
continuing to evolve separately into the future. One
approach is in embedding At technolog¥ directly into the
database. There are two maior classes of this. One is m
object-orientation (00). The second is jn providing more
intelligence to query processing in database management
systems, such that you can ask the database a set of
questions that is larger than the specific data items that are
stored"...

... Izzy Sobkowski, a leading Al consultant now on
assignment at Con Edison in New York City, sees the mantle
of object orientation becoming the framework for future
systems. 00 will not be just a programming technique
under the auqpices of knowledge-based systems. Rather, it
will be the glue that binds the disconnected technologies.
·The biggest problem in connecting knowledge bases to
databases 15 that they don't talk clearly," Sobkowski said
The theory is that by subsuming both knowledge-based
systems and database systems under an integrative 00
framework, Ihey will indeed talk the same language....

. IDr. Kamranl Parsaye [president of IntelligenceWare

 ThieffmguitreafiCd nom Ilireleasespt[Oedby 
t, the pubtishers, and no endorsement 15 m Kilied. Please send 
\ announcements ki the Editor: Marie Lenzi, 225 Rector P[ace, 
|Suite /JN, New York Ny /0280 fax(212)786 4092. m

Modula-3

Samuel P. Harbison; Prentice Hall, Englewood Cliffs, N}
Provides programmers will a clear and complete
description of the new ,Modula-3 programming language
and shows them how to write clear and correct code.

Object Lifecycles: Modeling the World in
States

Stephen Meflor & Sally Sh/aer. Prentice HaN, Engfewood
Cjiffs, Ni

A companion volume to their Object-Oriented Systems
Analysis: Modeling the World in Data. Object Lifecycles
takes a look at object-oriented analysis based on building
Lhree types of fundamental models -information models,
state models, and process models.

applicability, particularly if it masks OOD complexities
from the end user ...

To Move Beyond a Metaphor, Reusability Needs to Get Real,
jerry Cashin, Software Magaziner 1 0/91

Inc.] views knowledge-based systems as primarily high-level
programming environments for information and knowledge-
intensive tasks. Within thus 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 relational predicates
and objects. Parbaye contends that the relational predicate
model and the object model can be fully interchangeable,
forming the basis of a fully integrated intelligent database.
Allhough Parsaye predicts that it will take five years for the
concept of intelligent databases to infiltrate the mainstream,
IntelligenceWare plans to announce the first intelligent
database product within the next year...

According to ITom] Hebert [of Computer Associatesl.
Knowledge-based systems is the merging of Al technology

with database technology. The way it has to be done is to
add 00 capabilities to the existing database engine and to
be able to integrate the repository information with the
knowledge"...

Surrounding legacy Data with Intelligent Tools,
le,sica Kiyes. Software Magazine, 9/91
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to t he next and more expens Lve stage. A successful com-
pletion may not, however, yield a single conclusion. At
best. there are generally two alternatives thal emerge
and go on to the next stage: change to objects or con-
tinue as you currelitly are.

Stage 4. Pilot trial
The next step in the adoption 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
production application. Manv companies wait until this
stage to acquire and evaluate support tools for analysis,
design, code management, repository management, de-
ployment, and maintenance,

It is importHT·lt that this project be done using the in-
ternal engineers whose normat job is developing the svs-
tems of the tvpe to be implemented. A necessary pre-
lude to this task will be the creation of a core of object
experts within this applications development group. The
pilot trial project is also used to test scalability. There-
fore, this project should be several times larger than any
previous project

The pilot trial project will be a showcase for objects;
therefore, careful selection is advised. One key purpose
of this proiect is to achieve a success that is visible and
relevant to the overail software development commu.
nity within the company. This success must build suff-
Cient confidence in object techrlology to 1[lotivate oth-
ers to begin adopting objects themsel ves.

DEPLOYMENT PHASE

The deployment phase introduces objects into the limiI,
stream of the company business. Objects should no longer
be considered under test but, 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
In the initial production stage, a strategically important
application is implemented using objects and deployed
for normal operation. This is no longer a trial; however,
typically, there are still some open questions: Will ob-
jects provide the robustness, the resiliencv, and the re-
liability needed to 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 time and under the stress of normal operations.

Most often, the initial production project is under-
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taken by the same development team that implemented
the pilot trial project. This application should have been
identified as early as the beginning of the technology
transfer 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 that are
characterized as early adopters, The remaining 80% will
not consider using any new technology until they have
observed it used successfully by others. By emulating
diese successful applicatio[is, the late adopters can quickly
achieve their own success for considerably tess cost. This
process of building success upon success is the typical
manner by which most computer technologies become
mainstream.

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.

CROSS-STAGE ISSUES
Each stage has different decision makers, different de.
cision influencers, and different criteria for success. In
the early stages, the decisions are made ata low level by
the technical staff because initially the criteria and is-
sues are technical in nature. Iii the middle stages, bush
ness issues must also be addressed. Therefore, decisions
are made by a combination of middle and upper level
technical management and business management. In
the final stages, all of the rechnical issues should have
been resolved; therefore, the decisions are based purely
on business issues and criteria

The viability and maturity of the external commer-
cial infrastructure that supports objects can become ian
issue in the adoption process. As a companv progresses
through the six stages of the adoption process, it has dift
fering needs from outskie suppliers. These needs begin
in the prospecting stage with basic education and sim.
pie tools. In the middle ancd later stages, more and more
sophisticated tools, services, and components are needed.
One disadvantage of being an early adopter is that you
may well reach a stage where the products and services
that you need are not vet available because the market



has not yet developed sufficiently to support a com-
mercial infrastructure. lf 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 creating the prod-
ucts you need. The first approach is the least costly, and
the second is the least risky in the short terra. However,

the third option will provide lower risk in the long terra

It will require a significant amount of time and
effort to gain sufficient understanding and
experience with objects to trust them for

critical applications.

SECRETS FOR SUCCESSFUL ADOPTION

The most successful gatekeeper [abs are ones that are
problem driven not technology driven. The gatekeeper
staff must acquire and maintain a good understanding of
the problems faced by its Clients iIi the operational groups
An effective gatekeeper lab needs to maintam constant
interaction with the operational groups, This interac-
tion should include listening to their problems and ed.
ucating them on possible new candidate technologies.
They must seek new technologies thar specifically ad-
dress the concerns of these clients. They must avoid se-
lecting candidate technologies solely because the tech-
nical staff find them interesting. Each side of the
technologv transfer process must recognize and be sen-
sitive to the motivation and constraints of the otherside

It is Important at each stage in the process to iden-
tify specific goals tobe achieved in that step. These goals
should be formulated to address the key decision crite-
ria for the next stage. lf, upon completing a stage, there
are still open questions and issues that prevent a clear
decision at the next stage, then the endeavors of the
stage just completed have fallen short of success.

Before moving beyond the prospecting stage, the
gatekeeper lab should have one or more operational
groups prepared to sponsor future activities. This spon-
sorship should include the loan of at least one engineer
who will be a full participant in the proof-of-concept
project. As the adoption process moves out of the ex-
ploration phase and through the technology transfer
phase, thisengineeron 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 dictate how you run your busi-

a - ADOPTING OBJECTS

ness. The press can be a great source of information, but
their business 8 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 this
overexposure borders oIl hype, creating unrealistic ex·
pectations and uncertainty. Later, as the technology ma-
lures, tlie press mav no longei· coiist:ler it news'.vorthv and,
theret,re, it may suffer from underexposure. It is impor-
tant to torm your own Judgements independent of what
you see or 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-
ware engineering managers are beginning to doubt if ob-
jects will ever become mainstream. Even the most avid
supporters of objects will admit the adoption process has
been slower then expected. There appear to be two rea-
sons tor this unhurried pace.

First, the expectation that objects would be quickly
adopted was unrealistic. Objects are a complicated tech-
nology in which the underlying principles differ from
those embodied iIi 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 effort to gain suf-
ficient understanding and experience with Objects to
trust them for critical applications.

Second, in many cases, a company's lack of a well-
defined rechnology adoption process has elongated this
task. Technologv adoption is far too important to the
success of a company to be left as an ad hoc activity. It
should be managed. To do so properly requires an eft
fective methodologv. Objects are a very valuable soft-
ware technology that will, in time, become pervasive
throughout the software industry. Those firms with an
effective tectinology adoption process will be among the
first to successfully exploit objects and they will be re.
warded bv improvements ill theircompelitive position.

More to come ...

A sequel to this article will look at the pitfalls of the
technology adoption process. It will draw examples from
reallifesituations in anonymous companies to illustrate
where the process can fail. k will discuss ways to avoid
those pitfalls that can be avoided and how to deal with
those that can't. m •
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inside the integrated environment... Borland C++ Version
2.0 is an exce ent performer and an exceptional value.
Whether you're building simple command line utilities or
multimedia applications, you can be confident that choosing
Borland C++ toady won't be an mistake tomorrow.

Product Review: Borland C++ Version 2.0, Scou Moody,
Object Magazine, 9-10/91

C++ is truly a better C. For one, it implements stronger
type checking through the specification of argument types in
function prototypes...Very few developers were willing to
have a large proJect based on a language supponed by only
a single company. The emergence of C++ as the de facto
ObJect language for UNIX and DOS systems removed thus
factor. Almost all of the new generation of ODBMS are
based on C++. They use standard compilers, standard
debugging tools, and standard libraries. C++ programming
environments, like Saber-C++, now also support the use of
ODBMSs...C++ rs clearly emerging as the object
programming language of choice... but new tools for C++
are essential to make the transition. The C++ software
engineer needs language-specific tools for all development
tasks...

Moving NOJT? C to Clt Dav(d R. Reed
Object Magazine. 9-10/9 1

Many organizations 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 SQL.
Like SQL, Object SQL is a nonprocedural language for
defining and manipulating databases. Unlike SQL, it can
access object databases. Some implementations will also
enable Object SQL to access relational databases and will
be used in conjunction with SQL Gateway products. One of
the most attractive characteris[ics of SQL has been that it is
fairly standard across many vendors' relational DBMSs. By
contrast, there is as vet no standard for Object SQL ...

Objecfs and SOL: Accessing Relational Databases,
Mary E S. Loomis, Obiect Magazine, 9-10/91

like it's fairy dust without talking through the scenarios...
Gates' Vision: Ful(ing Arch hives to Use, john Schneidawind

USA Today, 10/9/91

the software manufacturing paradigm changing. The real
paradigm shift needed for the 905 is lo change the actual
definition of computing. industry thinking is still
handicapped 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 time ...

Djstribured Objecr Management, Herb Osher,
Object Magazine, 9-10/91
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substantially more difficult to fix," he savs. Opposing object-
oriented enhancements to Ada far less than Zeigler is Erhard
Ploedereder, chairman of the Ada 9X Distinguished
Reviewers and chief scientist at Tartan Inc....He says he
ist't surprised at the criticism leveled on object-oriented
programming by Zeigler and others. "There are two camps
out there," he says. "One thal says object-oriented design is
snake oil, and the other that says It is essential and Ada
ought to have it. There is no way to bring those camps
together, so we need to tell the first camp if you don't want
to use it, don't, and you will not have a performance
penalty. To the second (amp, we say we are supporting
object-oriented design, and in a safer fashion than C++."

Why Ada Vendors Vl/r )rry About Costs of Ada 9At
john Keller, Military and Aerospace Electronics, 9/91

... Actor is an object-oriented language much like Smalltalk,
and the syntax resembles that of C in some cases and Pascal
in others.... There are some disadvantages to using Actor,
however. Actor is an language that prides itself on being
"theoretically correct;" Il forces you into the object-oriented
mold even when you may not want to be there. Actor; s
advertising claims that you can develop applications faster
in Actor than in other languages, and that may be true once
you are accustomed to writing object-oriented code; but the
learning curve to get there is steep. Really steep. As a
consequence. Actor as a language has not taken [he industry
by storm. Another disadvantage of Actor is that is uses a lot
of memory and in cortain cases it is slow. As I understand it,
Whitewater is having more success with its add-in products,
espec,ally its excellent Resource Tool kit (which I use)....

How fo Write Your Wndows Applications,
Chris Cleveland. The Chicago Computer Guide, 9/91

... The most talked about new feature lin Version 2.0] is
Borland C++'s support for developing Windows programs.
Unlike Microsoft's and Zortech's C and C++ offerings,
Borland's C++ V2.0 contains everything necessary to build
custom Windows applications In short order ... After
installation, you can build your first Windows application
from the provided examples wrth only a few keystrokes from

... IBill Gates]. Irs important for me what kind of programs ItAiltihyp will enable. Certainly over liaf the new things going ()11 at
Microsoft relate strongly to object orientation. But people act

Building a single, integrated model for the problemPdfadign-1 domain A sonlething the securities industry has to do. \,Ve're
Shift Other industries won't be far behind. Take a close look at

face to face with the complexity of the solution right now.

your own problem domain; vou may find that the celebrated
paradigm shift is not a problem of changing the wav people
think but of dealing with the resulting solution ...

The Complexity of the Solution, Bill Welch,
Object Magazine, 9-10/91

. There is an attitudinal problem. There is much talk about
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Graphics we still don't have an OOP graphics front end for these
But in a world increasingly jammed with OOP proselytes,

Igraphics] libraries. I would like to see something that would
give me ONE Object Oriented Design perspective with

4BM's James Cannavinol did concede that Apple hadI·ndustty more code to show for object-oriented programming, though
News technology into a corporate-wide environment. 'Apple's

he indicated that his partner had not incorporated the

written more code," Cannavino said. "1 think we have a
better enterprise design".

Apple, IBM Ink Formal Alliance Plan, John Thomp'son and
Margaret Ryan, Electronic Engineering Times, 10/7/91

Objects were the subject of much debate, both public

Operating wise object-oriented design for memory management. In
. The more advanced pen-computing operating systems

y tes multiple megabytes 01 memory, object orientedcontrast to desktop GUI applications, which may require

applications, typically require only about 1 OOK 10 200K

. To characterize Turbo Vision as only an interface builderLanguage is to shot·[change it. Much of the product's benetit occurs
6 Tools behind the scenes, where Turbo Vision truly delivers a

strong 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 multiple resizeable windows, hotkeys,
resources, and mouse support. Successfully uncoupling the
interface from program logic requires a complete switch to
the event-driver paradigm - a switch that may be as
ditticult as the move to object orientation. And, as Borland
says in the documentation, "If you use any of ITurbo Visioni
at all, you should use all of it"... For those who are making
the big move from traditional character-based programs to a
GUI future, Turbo Vision is perfectly placed. Yout dorit want
to tackle event-driven programming, application
frameworks, and an unfamiliar GUI AP] simultaneously!
Even if you aren't planning on moving from the character-
based world of DOS, you probably are developing more and
more complicated programs and your users are becoming
more and more demanding about ease-of-use issues. Turbo
Vision, once learned, gives you a tremendous edge...

Although I embrace the results of the switch to objects
and events, 1 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
similarly embraced by programmers .

If You have an object that actually contains other
objects, you generally ... Well, you generally wish there was

FA¥ 74

Excerpts from leading industry 1
publications on aspects of object 
technology I

support for several graphics libraries ...
Graphic Developer's Taste Test, William E. Gates,

Midnight Engineering, 1 0/91

and private, at Agenda [92]. Many of the speakers - from
Sun, Microsoft, NeXT, Light Source Inc, and Hewlett-
Packard - traded barbs about how their objects were beter
than the other fella's and charging that they're all being
penalized by vendors and the media throwing around the
term "object-oriented" as Ef everyone understood what it
meant ..

The Fabulous Feline Dishes the Choicest Dirt from Agenda
92, BRB, PC Week, 9/30/91

because the operating system conserves memory by
eliminating redundant code...

Is the Per Mightier?, Kathleen Melymuka,
12»550 CIO, 9/15/91

an obiect-oriented database available for less than several
thousand dollars. Now there is. Although the exact pricing
and marketing details were still unclear, the German
company BKS Software GmbH plans to open an office in the
US and begin distributing its obiect oriented database,
POET, for MS-DOS, Windows, and the NeXT machine by
the time you read this ... The3 product, as I saw it in beta test.
had some minor problems with documentation and the
makefiles for the demonstration programs. Otherwise, it
worked flawlessly, allowing me to store and retneve
complicated objects with little effort. 1 only used relatively
small, non-network objectbases, so I can't vouch for the
performance characteristics in thal area where object
databases claim the mogt -very large data stores (pictorial
data, for instance), Still, when it hits the street in the US, it
will be a real bargain.

Inherit the Vidndow, Larry O'Snen,
Computer Language, 9/91

Despite assurances that 9X enhancements will be
affordable, some Ada experts still amr't convinced. Stephenl
Zeigler vice president for development ... at Verdix Corp.,
says the proposed object-oriented-design changes represent
the most substantial costs to 9x implementation. which he
says will be "in the millions of dollars, including
documentation" ... Zeigler claims the object-oriented
features, despite their popularity among software engineers,
are what ultimately will stick it to compiler vendors and
their customers. "Object-oriented design tends to hide
problems until implementation time, and changes are
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Incorporating graphical content into
multimedia presentations by Louis Berman and Kenneth Weiss

Multimedia applications use a
diverse range of media for data

input and output.
Whereas a traditional application might interact with
a user only t hrough a keyboard und a simple display, a
multimedia application might add a touch screen, high-
resolution graphics, full-motion video, and full-stereo
sound. This article will begin to discuss the various types
of devices used in a multimedia production.

It should, however, be realized from the onset that
there is no one 'imultimedia machine." In most cases, a
standard computer with additional software and/or pe-
npherals added in will do. That is not to say that any
machine can be made into an effective multimedia plat.
form. Multimedia implies a broad communications band
width that, in tum, requires a substantial amount of COI[1-
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 ahigh-
quality color display. In almost all cases, this means a
bitinapped graphical display; but, to assert this "obvi-
ous" choice with any level of confidence, one needs to
look at the alternative.

Characterbased displays have been around for a num-
ber of years. These displays tend to feature a finite set of
characters (i.e., letters, numbers, and symbols) that are ar-
rayed within a fixed grid arrangemerit using a limited set
ofcolors, a few display attributes, and a single font. In the
industry standard VGA text format, this means 25 lines
of 80 characters each, where each element can display
onlY 1 of 256 possible characters at a given tillie using ontv
i of 8 background and l of 16 foreground cdcrs.

At best, this offers a limited range of visual possibili-
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ties. I'll grant you that a number ofcreative 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 satisfactory.

On the other hand, bitmapped graphical displays can
be used to 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
dots form pictures in the same way as a pointillist paint-
ing or a halftone picture in a newspaper. Viewed up
close, it's easy to resolve Individual pixels; but, as one
pulls further back, the dots merge tO form distinet and
recognizable picture elements such as lines, circles, shad-
ows, textures, and the like.

A typical bitmapped PC screen has 640 pixels across
and 480 pixels down for a total of 307,ZOO pixels. By =-
lectively turning individual pixels on or off, it is possible
to draw sophisticated colorful graphics. With this scheme,
we can even display text in several different fonts and/or
sizes along with a diverse range ofgraphical elements place€1
anywhere on the page. A good example of the dramatic
difference bitmapping makes is to compare a character
based DOS application, such as Lotus 1-2-3 with a Win.
dows-baseci bitmapped graphical applicaticin like Microsoft
Excel. At a glance, Excel looks stick and capable, whereas
1-2-3 looks boxy, outdated, and thoroughly uninspiring.

A second and equally important aspect of bitmapped
graphics is their ability to display each pixel in a sepa-
rate color. Bv alternating the color of individual pixels,
it is possible to produce a wide spectrum of colors and
effects. Indeed, true onscreen photorealism is now within
the grasp of the modestly well heeted.

All this good stuff, however, comes at a price. It takes
a lor more system resources (i. e., bigger hard disks, ex-
pensive displays and display adapters, etc.) to store and
displayabiturapped picture than it does to displayachar-
acter-based one. Using the character-based display de-
scribed above, a full screen could be stored in only 4,000
bytes - 2,000 bwes for the data and 2.000 bytes for the
color and display attribute information. On the other
hand, a 640 x 480 pixel 16-color bitmapped picture would

I.ouh Berman and Kenneth

Weiss are principal$ of Brain.

tree Ltd., a Bayside, NY based
consuking firm specialicing in
multiniedia and database



P."imills

require 153,600 bytes. And 16 colors is the absolute min.
imum that should be used for multimedia work. Actu-

ally, we consider 256 colors to be barely acceptable. Of
course, that doubles the storage requirements to 307,200
bytes for each screenful of information.

And, to provide true photorealism, a lot inure colors
are required - 16.7 million more of them, to be pre.
cise. This is achieved by using 24 bits per pixel which,
unfortunately, triples the picture storage size to 921,600
bytes. That's a lot of data, but the pictures look great.
Then again, a 640 x 480 x 24 bit display is rather mod·
estly sized for today's world. Just imagine a 1,280 x 1,024
x 32 bit display (with 8 bits used forcolor transparency).
That adds up to a whopping 5,242,880 bytes pei screen.
ful. Wow! Just imagine how hard your hard disk would
have to chug to pass that data to the display adapter in
a timely fashion. Needless to say, such displavs severely
tax the abilities of current desktop technology. The re-
suit, though, is absolutely superb. And data compres-
sion can be used to greatly reduce this onerous require-
ment - quite often by a factor of 30 to 1 or more.

In summary, while it is possible to produce a visually
limited multimedia application using acharacter-based
display, it is almost always better to do it on a bitmapped
display. Moreover, it i s better to use a higher resolution
display, budget and storage requirements permitting.

VIDEO INPUT

Most computers display information by sending data that
is stored on a hard disk directly to a videodisplav adaptor.
'The adaptor's job is to take the computer information and
translate it into a signal that the monitor can Lise.

One very powerful technique used in multimedia pre-
setttations is to display not only computer-generated data

but to display input from video devices such as television
receivers, VCRs, video cameras, and/or User disks. These
devices are NTSC compatible. NTSC is the electronic
5tandard used by our televisions. Displaying NTSC signals
on a computer displav requires additional equipment to
merge it with the data coming from the computer since
standard video adaptors cannot accept NTSC signals as
input. A special video overlay board that has connectors
to physically plug in the NTSC devices is required. A num.
ber of video overlav boards also support a wide range of
iniage manipulations including color correction, line
smoothing, contrast control. and the like - all of which
can be performed under direct computer control. By coin-
bining the NTSC video with the computer-generated
video, it's easy to add special effects such as titles or chro.
makeyed overlays to presentations. Just iixiagine beirig able
to merge any vidw f«,rage Witil any coinputer,based graphic
and/or animation. You could, for instance, create your own
onscreen weatherman.

These boards used to cost $2,500 and up. Recently,
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though, the boards have broken the $700 dollar range,
and we expect the price to continue to drop as time goes
oil. Similarly, the software that controls the boards has
dropped into the low hundreds. I might also add at this
point that the entire process has been greatly simplified.
Yori used to need a Ph.D. to operate one of these things.
Now, you simply need an exuaordinary amount ofpatience.

Thankfully, though, the effort is generally well re-
warded. For starters, NTSC devices are both cost effec-

tive and ali pervasive devices. Video is everywhere --
so much so that people are starting to expect 11 to ap-
pear on their computers. Actually, many corporations
already have vast libraries of live video that they wish
to present in an interactive format using computers. All
it takes is a video overlay card and a computer-controlled
VCR or videodisc player.

STATIC IMAGES

One of the challenges of any multimedia presentation is
gathering the content. A very effective way to produce
content is lo use a video overlay board to capture video
images as computer hles. Most video over[av boards have
facilities to grab a video image and wnte it onto a stan-
dard disk in a numberof graphics formats. Once captured,
those images can be incorporated into any presentation.

It is relativelv simple to plug the NTSC device into
the overlav board and capture a picture. Images can be
taken directly from a television or camcorder. These are
very common, mexpensive devices that are readily avail-
able. One of the newest NTSC devices is the digital still
n. ame camera. k is a cross between a regular photographic
camera and a video recorder. It records the still photo
ona miniature floppy dist in the camera. The pictures
are then viewed bv playing them back ona television.
Since digital cameras are also NTSC compatible, it is a
very convenient way to collect information for inutti-
media presentations.

FULL-MOTION VIDEO

Most people think of multimedia presentations as full-
motion video. While professionally shot full.motion
video is the ultimate in multimedia, it is often very costly
(more than $2,000/niiI]ute) and COillpticated to prodike.
Most multimedia productions do not have or even need
full-motion video. But, if it is necessary, the laser dllsk
is the device of choice (note: CD ROM players are poised
to replace laserdiscs in this role),

Laserd LSCS have been available for many years. They
are relativelv inexpensive at under $1,000. The media
(laserdisc) looks like a large audio CD and has 30 mm-
utes of video stored on each side. The laserdisc can out-
put ful[-motion video and high·quality stereo sound into
the video overlay board. The most useful feature of the
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laserdisc is that the computer can instruct the laserdisc
where m start playing and when to stop playing. This fea-
ture {called frame addressing) ailows sophisticated playing
sequences to be constructed For instance, an instructional
segment can be displayed in a computer-based training
piece. The computer can then ask the student 1» answer a
question. If [lie student gets the answer wrong, it is Very
easy to replay the previous sequence or, belier vet, t O play
an additional instructional video segment to better explain
and reintbrce the material. This can only be done because
the videodisc can be addressed to play from aspecific start-
irig place (fraine) on the videcxdisc. A downside to videodisc
is that it is expensive to get the video content onto the
disk. At present, it costs from about $1,100 to $1,800 to
master a disc. Obviously, this, along with the other costs,
tends to place videodisc use within the hands of the rea-
5(>nably well off. One thing to remember: ince the videodisc
is mastered,it cannot be changed without remasteringthe
disc (for anotlier $1,100 ti> $1,800) m

VCRs can also be hooked into a video overlay board.
T]ieqija [igof 1-)icti,Ire isgerienijly less dian diat of kilaserclise
and tends todetertorate over time. Another majordiffer·
ence is that most VCRs do not have frame addressing
This makes it difficult lo produce sophisticated play se-
quences. The basic VCR functions may be available (start,
stop. rewind, etc.); however, precisely playing sequences
of video is often not possible. Also, VE'Rs are sequential
devices. To plav a video sequence at the end of the tape
dictates that the tape be fast forwarded to the end. In con-
trast, a laserdisc can be directiv positioned without a long
wait period. This is analogous to data access from mag-
netic tape vs. hard disk. The major advantage to VCR-
based multimedia productions is that most people have
VCRs, making playback access easv and inexpensive.

NON·NTSC IMAGES

While input from NTSC devices is very useful the vast
niajority of Inultimedia content comes in from other sorirces.
These sources include clip art libraries, drawing programs
such as CorelDraw and PC Paintbrush, and authoring svs.
tems like ToolBook, scanners, and CD ROM players.

Graphics are transferred and stored in a variety of for-
mata The most popular being TIFF, GIF, WMF, PCX,
and BMP. Most graphics programs can convert their own
image formats toone ormore oftheabove.There are also
a number of siandalone conversion programs that cari
take the graphic data files and convert them into another
format. The standardization of graphic file formats makes
it relatively easy to exchange graphics. Indeed, the video
capture boards usually make it easy to capture an image
into a varietv of graphics file f(irmats. Tkie fi,liowing modal,
ities are all able to import and/or export in standard graph-
ics formats. It is important to remember that the follow.
ing devices do not need a special overlay board to work-
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Scanners

Scanners come in various flavors. The major types are
flatbed, full-page and hand-held scanners. Hand-held scan-
ners transfer any image into a standard graphics 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. Ifa larger picture must be scanned, it is sometimes
possible to scan the picture in nmltiple pleteS and ioin
them. The process can be tricky, although it is possible.

For fullilage scanning, a flatbed scanner is best. The
image is placed on a glass plate (much like in a copv ma-
chine) and transferred into a graphics format and placed
in a disk file. The scanned images frequently need some
form of color correction and/or editing. The scanned im-
ages can be brought into various paint programs to cop
rect a variety of problems and scanning artifacts. Also,
take note of the fact that scanned text is treated as a plc-
ture. You cannot read this information directly into a word
processor. 1 here are, though, optical character recogni-
tle)].1 pre,grainls that can apnvert sclinned text mto maclilne
readable characters. Page scanners scan a page at a time
in a manner similar to the way a fax machine scans a page.
Because page scanners scan one page at a time, it ts im·
possible to use them to directly scan pages that are bound
wthinah»k

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 variety pictures. k is often
necessary to read clip art into the paint program to mod-
ify or edit the original picture. As with scanners, paint
programs import/export in a host of graphics formats

Authoring Systems
Besides collecting images. it is necessary to weave the in.
dividual pieces into coherent presentations. There are
many multimedia authoring systems such as Toolbook
and Authorware. Each package provides a set of drawing
tools to create graphics as well as tools to manipulate graph-
ics created by other packages. It is not uncommon to scan
an image, import it into an authoring system, and clean
or alter it with the authoring system's own tools.

CONCLUSION

Although we have discussed only some of the ways that
graphical content 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 technology matures, new approaches will be-
come available. m •
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Enterprise object modeling:
knowing what we kno -

When philosophers first asked "How do
we know what we know.7" their query

reflected awe at participating in the
definition of the human condition.

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 animak With our brains, we could create, we could
use tools. we could compute.. .The tuture was ours!

The plight of modem man reminds me of the line from
Dr. Seuss, "Look Ma, no hands!" Today, we find ourselves
drowning in the products of our brain power. computer
rechnologv-everywhere! This one Creallim ha• forever
redefned the hainian condition. As,1 writer, all my work
is done on a computer that my colleague, will tell yOu IS
permanenth· attached m the ends of m, fingers! I can'i
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 till asking "How do we know what we know?"Robert Shelton
However, our focus has shifted away from ourselves.

as kibi[Ted b)' Marie Un:i

Today's computenzed 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 Keparaled are our
megabytes and programs from the bubinesses they were
intended to support that what we think we knaw of-
ten ineans ,*c,ineihing elge! We are not living in ihe in-
formation age. Information implies meaning. We are
living m 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 ofen-
hghtenment, hur in a desperate grab for meaning. What
is bought is the tool for imparting meaning to our tor-
rents of data.

Good tools exist for capturing the meaning of this
flood of datil. but few information profes,ionals really ubt!
them. Enlightened practitioners (Fleming and Von Halle
In their liandbook, Bob Brown and Tom Bruce of 1DEFIX
notoriety, and Dan Tasker, with 4[h Generation Dam)
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-
er, think the procels of enterprise modeling gets in the
way of meeting programming deadlines. Buildings aren't

co,iknued on page 3
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e time has come, the Walrus said..."

This is my last Hothne editorial. The time has come for me to say so long.
The time has come for me to pass editorial responsibilities for the Hot/in€
on to another. The time has come fora newsietterthat truly targets the strate-
gic level of the industry.

When I took over ab editor of lhe Hotline in July, 1990, objects were still
very much a niche technology. There was no management-level periodical
targeted speci fically at objects. lhe Hotline filled that gap, but at an opera-
tional level: at the level of development and project managers, those who
truly needed immediate assistance. Now, in less than two years, objectlech-
nology has expanded to a point where we can take the Flodine to the level
for which itwas originally intended. However, it has to go there w ,thout ine.

While the industry was getting ready for a strategic newsletter in objects, I
was building myow'nobject technology business, as well as launching Ob
ject Magazine. Now, much to my dismay, 1 find myself in a position where
I have to make a choice: either increase the hours in a dav or give up a re-
sponsibility. Why can't I get control over the laws of physics?

We searched for quite a while to find the correct person and, of course, he
was right under our noses. Robert Shelton has been a friend and colleague
for many years. You get a firsthand look at his style and approach this month,
as he 15 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 to
Object Magazine.)

Mr. Shelton feels as strongly as I do about closing the "Business/Technology
Gap." Hii initial article, "Enterprise object modeling: knowing what we
know," reflects a need for serious work among business and technology
types. Pooling intellectual resources to re engineer business (not just busi-
ness applications) and to incorporate technology as an integral part of the
restructured organizations requires a mix of strong business and technical
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skills, acute written and spoken communication skills. and, mostly, a reign-
ing in of individual ego (and all I want for Christmas...). Robert and I will be
doing work in this area, as evidenced by the co-byline on his article. We
plan joint writings and conterence presentations on the topic, the tirst to be
presented at Object Expo. June 1-4 in New York.

There are other things going on in this month's Hot/ine. In the December
'91 issue, Mike Connell offered "Adopting Objects: a Path." This month, part
2 of the series offers "The Pitfalls." Mike recognizes the fact that objects is a
"team sport," thatthere are nontechnical as well as technical considerations
to be addressed, and that witliout a direction or a targe[ objective, we can
get as bogged down in RAD as did the dinosaurs in Le Bred.

And, finally, this month Brian Henderson-Sellers and J. M. Edwards have
looked at the adoption rate of object technology in Australian industry. I am
pleased tha[ Brian was able to provide an article for my last Hotline. While
I have been editor, he has done a fine job of keeping us informed on what
and how objects are doing in Australia.

Well, the time has come to say so long from here, but not goodbye. The time
has conie to wish the best to Robert and to the continuing growth and mal-
uration of the Hothne. And the time has come for the industry to finally have
a grategic level newsletter in object technology.

"The time has coine, the Walrus said, to speak of many things..."

Editor
Marie A. Lenzi
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New Partnerships KnowledgeWare, Inc. and IntelliCorp, Inc. jointly announced that the merger agreement under which KnowledgeWare was
and Aquisitions, to acquire IntelliCorp in a stock-for-stock exchange has been terminated. KnowledgeWare and IntelliCorp are continuing

discussions with respect to possible cooperative development and/or marketing arrangements aimed at offering integrated
january 1992 CASE solutions for the UNIX marketplace.

Saber Software, Inc. has changed its name to :Centerline Software, Inc. It has also changed its products names from Saber-C
to Code,Center and from Saber-C++ to Objecteenter. Centerline has also announced cooperative marketing agreements
with Rational and Versant Obiect Technology under which the companies will iointly market their products to C++ software
development organizations. Centertine also announced the integration of its Objecttenter programming environment for
C++ with Versant'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 cooperatively market and integrate Objectworks/C++ and GemSione to
form an enterprise solution for C++ programmers.

The Object Management Group Inc. announced the adoption of the combined specification tor the Object Request Broker
from six c:ompanies--Digital Equipment Corp., HyperDesk Corp„ Hewlett- Packard Co. SunSoft Inc., NCR Corp., and
Obiect 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. ObjectS[ore is the only object-
oriented database on the market fullv integrated with Spatial Technology's ACIS geometric modeler.

ObjecIStore has also been integrated with the STEP Tool Kit from STEP Tools, Inc. STEP Tools' products convert data from
old legacy formats such as AutoCAD, DXF, 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 ha, been given the nonexclusive right to use and resell Choreographer. GUIdance Technologies'
graphic user interface development environment, through branch sales offices worldwide. ICL will also have exclusive
distribution rights in Scandinavian countries. GUIdance Technologies also announced that it has been awarded a patent or
its DisplayObject Editor, a key component of Choreographer. The new patent, No. 5,041,992, includes 17 claims that cover
visual techniques for creating graphical screen elements.

IBM has selected ONTOS, Inc, as an Industry Application Specialist for the multimedia market. As an IAS. ONTOS becomes
a partner with IBM in the multimedia market on a national basis. ONTOS also announced it will support OS/2 2.0. ONTOS
DB currently supports OS/2 Version 1.3. Earlier, ONTOS joined the IBM Business Partner program as the first object
databasevendor.

Information Builders, Inc. and Apple Computer, Inc. announced a strategic relationship in which IBI's Enterprise Data
Access/SQL client/server software will provide an Apple Macintosh personal computer access to a broad array of
nonreiational data. The relationship will also include future software development by IBI for the Macintosh and joint sales
and marketing efforts between the two companies.

Information Builders, Inc. announced a strategic alliance with Soft-tek international Inc. that will provide high-resolution
graphics capabilities to UNIX-based users of IBI's FOCUS.

Meridian Software Systems, Inc. and Software Productivity Solutions, Mne. agreed to forni a strategic business alliance for
the promotion and sale of SIS's object-oriented Classic-Ada software development tool set to the PC users market Meridian
will be selling the Classic-Ada product along with its own extensive line ol CASE toolsk

Dr. [David Maier, a scientist at the Oregon Graduate Institute of Science and Technology, will lead a national research team
in designing new software and applications for object oriented databases under grants from the Defense Advanced Research
Projects Agency (DARPA) and tile National Science Foundation (NSF).
Glockenspie[ has been appointed as the exclusive European Authorized Marketing Agent for USL's C++ Release 3.0, a new
product featuring the full implementation of "Templates." Glockenspiel, a Dublin-based software technology house.
specializes n C++ for software development.

Digitalk announced support for IBM's 05/2 Presentation Manager in its release of Smalltalk/V PM 1.3. As part of EBM's
support for Smallialk/V PM, the company has licensed Digitalk to ship the dynamic link libraries for these new controls.

HOTLINE ON OBJECI-ORIENTED TECHNOLOGY

coidnwil from page 1

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-
motion mc>deling, we are deahng only with part of our
problem. Enterprise data models enable the skilled an-
alyst to represent static business data structures. But busi.
ness rules are modeled-anc{ implemented-separately
from enterprise data, as are integrity aild domain con-
straints. How is the dvnamic behavior of data (which is
entirely apart from application programs) implementedi
Why is the data itself still disconnected from the mean-
ing-the business definitions that make data something
more than random numbers? These are the kinds of is.
sues that object. technology supposedly addresses with
a waive of the magic inouse.

Yet something is fundamentally wrong here. As our
industry reve Is i n its newtound truelove object-oriented
evervthing, we even give our pet cats perverse orienta-
tions in the name of 0-0. 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 business of today: object-ori-
ented programming is for developers; object technology
is for people. Sounds so earthy, I think he's a closer Cal-
ifornian. It was Brad's concept of the "Software IC that
turned on the proverbial light bulb for me, triggering
my nansformadon from a programmer to an ardent prap
titioner of engineering methods. Once again, his abil-
ity to put broad philosophy into a few words gives new
meaning to our technology.

In light of Brad's observation, I think of object tech.
nology not in terms of programming technology. Try
this on for size: objects are the things and concepts in
the real world. For OUE businesses, products, c.ustomers,
machines, employees, and bank accounts are objects.
Object oriented is an attitude. Being O-0 means fo-
cusing on real world thmgs in contrast to the alterna-
tive, which I will call computer oriented. Object tech-
nologv, then, is a conceptual tool for helping us focus
on 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 tech.
nologv could be used to raise the human condition from
data drowned to, perhaps, information driven.

So what's "the right stuff?" How do objects ht? How
can a business develop an integrated Liitclerstanding of its
shared data and shared behavior? How do business rules
fit? And how does anvof thishelp me with texiay's databases?

The insight given us by semantic information 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 I have
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to share my toys? Yes, Robert. now why is that so hard?
Well, if I have defned my power structure around in.
formation control, allowed my data to diverge from oth-
ers' business knowledge, and defined my business facts
from the narrow vantage of my department, it's hard!

Sound enterprise-level information modeling can dig
a business out of this mess, but only part way. Entity
modeling looks at stable structures very precisely, but
allows no rules or dynamics. Sophisticated modelers have
moved beyond isolated data to capture the business rules
that give data its meaning. The best practitioners model
at the enterprise level using definitions and precise en-
tity naming (semantic modeling) until they obtain a
consensus. Only then do they proceed to examine the
attributes. In this way, information professionals can im-
prove the business by catalyzing enterprise-wide change
without getting lost- in the corrupt data structures and
turf wars of today. I didn't say this was easy, but those
who make the effort to develop the social skills, busi-
reg background, and rapport with business peers needed
to gain credibility and influence in an organization re-
ally do this!

Brad Cox makes what I 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.

But we're still not home free! Herculean efforts to

share data by the ame rules don't begin to address busi-
ness function. Separately addressing shared data and prir
vate process make sense: reports run against shared data
are a case in point. Perhaps we do share the reports, but
maybe not. These aren't of paramount importance. The
process thai concerns me is the stuff that makes the busi,
ness work. Where do the business rules get implemented
so that business users (not programmers) are in control ?
What about rules that transform data from one state to

another?Whatofthe processes thai drive work-flow sys-
tems-business process-control solutions that are dr
iattlic emulations of human organizationa behavior in
which the computer becomes a real-life player instead
of a passive data server? We still don't hear about shared



process above the level of shared functions in edit li-
braries. While data sharing concepts have become rel-
ativety sophisticated, process sharing is still viewed as a
programming-leve] problem. By analogy to Brad Cox's
observation, data sharing is at the object technology
level; shared process is still at the OOPS level. This, I
would suggest, is where object technology can help.

Object technology at the enterprise level is about
understanding the strategic things of the business. These
things are usually shared among different business ac-
tors in divergent ways, at different points in time. There
are rules in the sharmg game rhal the things need to en-
force because we actors won't. We actors know some-
thing about the things; there Ls also information that

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 behavior is more rhan sim-
ple integrity enforcement, we're talking about shared
process-instilling the smarts of our business into the
things that we use, manipulate, sell, track, etc. A logi-
cal extension of this is to give the behavior intelligence
through embedded expert systems. Ultimately, the dig
linction between things and actors is the stuff of phi-
losophy: we maintain an illusion of difference to Sup-
port our own self-esteem, but we're creating objects in
our own image, Far out?

Now replace "things" with "objects." For the imple-
mentation minded, we've walked around the definition
of objects that has been central to OOPS for several
years; only the stakes have been raised front [he program
to the enizerprise. Embedding expert svstems capabili-
ties in methods (the OOPS term for behavior) and us-
ing methods to enforce business rules is nothing new.
What is new is thinking about the business in terms of
objects. Not computer structures-real-w·orld structures.
Today's approach to thinking about shared data in terms
of entities is a step removed from talking about tables.
Object technology can move us a level of abstraction
further away from the implementation (and OOPS,
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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 lechnol-
ogy admirably attempts the inverse.

Enterprise object modeling is a superset oi enterprise
information modeling: data elements and stable struc-
Hires (relationships), plus behavior, rules, and temporal
transition. Instead of packaging data into entities, pro-
cesses Manfograiis, arid stringingthe inealiligmidrules
somewhere between the two, we package the whole ca-
boodle into business objects. The object knows certain
things about itself (that, presumably, the business user is
interested in knowing); has the ability to maintain its
own validity by enforcing business rules; and can partic-
ipate--again, bv the business rules-in behavior that in-
volves other business objects. Object technology also
provides a mechanism that allows business users to agree
to disagree through the concepts ofinheritance and over-
loading. Inheritance allows a business object to bedeined
in terms of another business object; overloading is one
way of allowing it to be different. 111 many respects. this
concept of enterprise object modeling addresses in an or-
ganized package the things we need to know but lack the
tools lo represent. As Marie Lenzi explains it, object tech-
notmy is sort of WYGIWYS (that's what vou see is what
you get, with a bacl<ward orientrationN).

Cleark, the maturation of object technology can bei
used to our advantage. While it won't stem the tiae of
useless mformation, it will give us as managers and in.
formationprofessionals a toolkit for correcting theprob-
tem-ifand only if we are willing to do it ourselves, This
article raises some of the issues that need more thought-
some new, some building on the known. These are among
the things that future issues of the Hotline will address.
Regardless of your leanings on object technology, re-
member the admonition found on every new automo-
bite sold in the US: "Warning: Objects in the mirror are
closer than they seem." m s
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Persistent Data Systems, Inc. announced the availability of a new introductory package for its IDB object database, specially
priced at $99. The 1DB introductory package includes a working application that runs under the IDB browser, a 1 50-page
tutorial, the database schema and C source for the working application, ard 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 tutorial
assumes that the reader knows how to program in C, but does not require any prior experience with object-oriented systems.
The Persistent Data Systemb' IDB object database is a fully object-oriented database that runs on wide range of personal
computers and workstations including Windows 3, Macintosh, NeXT, HP (both Domain/OS and HP/UX), and Sun. 1DB can
be c onfigured to run either stand-alone or networked with any mix of supported platform using a peer-to-peer architecture

V{ Software Construction has launched a new object-oriented database manipulation system. The ODBMS has been
implemented by using Smalltall« to support the software platforms OS/21.x Presentation Manager and Windows 3.0. Its;
storage facilities of objectb can be used during the development of Smalltalk applications as well as by a stand-alone database
application. ODBMS will be delivered with an integrated graphical user Interface. It stores arbitrary objects such as data. text,
and images in opposition to relational databases. The integrated manipulation system of ODBMS allows the creation of
databases that store objects with arbitrary attributes.

Rogue Wave Software, Inc. has started shipping two new C-+ class libraries, Matrix,h++ and Linpack.h++ These new C.+
class libraries extend the C++ language to include numerical algorithms that were previously available only in Fortran. Both
Matrix.h++ and Linpack.h++ are completely compatible with Rogue Wave's other C++ class libraries, Tools.h++ and
Math.h++. Matrix.h++ and Linpack.h++ are available for most machines (from MS-DOS to UNIIX) including a vectorized
version for the CRAY. Matrix.h++ includes all the functionality of Math.h++ and specialized matrix classes such as banded
symmetric, positive-definite, Hermitiali, triagonat etc. Linpack.h++ includes all of Matrix.h++ plus all of the functionality in
the Fortran version. I lowever, the traditional messiness of the fortran version has been replaced with high-level, yet efficient,
objects that make code easier to write and maintain.

The Agorics Project has announced the opening of an online Smalltalk market on the AMIX electronic marketplace. AMIX is
provided by Autodesk, a subsidiary of the American Information Exchange Corporation. Smalltalk developers will be able to
buy and sell classes, methods, tools, frameworks, and other Smalltalk-related information. Features include electronic mail,
negotiation facilities, hypertext linking and navigation, customizable personal Unotebooks" to facilitate record keeping and
central billing and payments by AMIX

Serius Corp. has inmroduced the Serius Calendar Object, which allows users of the Serius Programmer and Serius Developer
desktop programming environment for the Macintosh to incorporate calendars into the applications they build. The Calendar
Object can be used to create appointment calendar applications complete with alarms to alert end users lo upcoming events.
Calendars can be customized by changing their size, font type, color, and layout. In combination with Apple Events, the
Calendar Oblen can create appointment calendars that communicate over a network. The Calendar Object is part of the
ber,us Object Library. a library of 46 pretaoricated components that users can combine in numerous ways to create custom
applications.

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 Common LISP specification. New features include the use of virtual memory in the
editor, improved support for LISP compound types, conformance with proposed ANSI Common LISP, and an interactive 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 volume price of $40 in quantities of 10 or more.

Innovision Software has announced the released of Persona, their latest Actor add-on product. Persona provides a full-
featured programmers editor for use within Actor. It consists of a set of class libraries that, when loaded into Actor, add many
powerful editing features to the Actor browser. Some 01 these features include multiple windows, multiple method buffers,
and undo/redo capabilities. Persona also provides an excellent collection of popular programming editor emulators Persona
is currently available for Actor Versions 3.0 ard 4.0. BRIEF and Epsilon emulators are included with the product. Additional
emulators will also be available.

IDS introductory
package

Persi.tent f )ata Systems: Inc.
75 West Chapel Ridge Rd.

Pithburgh, /34 1 5238
(412) 963-1843

Object-oriented
database

manipulation system
VC Softiv£irc Coistructiori

GrnbH
Petraorwall 28

3300 Brounschweig
Germany 49531 242400

Matrix.h++/
Linpack.h++

Rogue Wave Software, Dic.
P.O. Box 2328

Corvanis, OR 97339
(503) 754-2311

online Smalltalk
market

The Agorics Project
10364 Bridgetown P!.

Burke, VA 22015
(7031 2.50-4760

Calendar Object
Serms Ck)cp.

1981 E. 4000 South

Salt Lake City UT 84117
(801) 777-7788
(800) 876-6847

Star Sapphire
Common LISP

Version 3.2

Sapiens Software Corp.
P.O. Box 3365

Santa Cruz, CA 95063
(408) 458-1990

Personna
Innovision Software, Inc.

309 Pinevue Dr.
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bA Product Announcements

Product Announcements is a service to the

readers of the HOTLINE ON OBjECT-ORIENTED
TECHNOLOGY; it is neither a recommendation

nor an endorsement of any product
discussed.

Object Center
Version 1.1

Centerline Software, inc.
10 Faweelt St.

Canibridge, MA 02 I 38-1110
(617) 498-3000

PC/Focus Release 6.0
Information Builders,Inc.

1250 Broadway
New York NY 10001

(212) 736-4433

Eiffel/ArchiText
Interactive Software

Engineering, inc.
270 Storke Rd., Ste. 7

Goleta, CA 93117
(805) 685-1006

UniSQUX
UniSQL/4GE
Application

Development
Environment

UniSQL Inc.
9390 Research It. Ste. 220

Austin, TX 78759-6544

(512) 343-7297

Xmath

Integrated Systems, Inc.
3260 jay St.

Santa Clara, CA 95054 3309
£408) 980-1.5{)0

Centerline Software, Inc. <formerly Saber Software) announced a major new release of ObjectCenter (formerlv Saber-C++),
ObjectCenter Version 1.1 incorporates new capabilities, better support for large prolects, and performance enhancements
requested by users deploying C++ in critical development projects. By supporting shared libraries on the Sun platform,
Objecteenter users can now load and link functions and data from shared libraries on Sun-3 and Sun-4/SPARC platforms.
Objecteenter 1.1 fully supports the industry standard cfront 2.1 implementation of C++. ObjectCenter is a dual C and C++
language programming environment that integrates into one comprehensive user extensible source-level debugging, a suite ot
graphical browsers, an incremental linker, and C++ error-detection system.

Information Builders, Inc. introduced the new PCROCUS Release 6.0 for the IBM 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 lob scheduler and browser. The new PC/FOCUS 6.0 is also able to access IBI's
Enterprise Data Access (EDA/SQL family of clientserver products which provide transparent access to more than 45 different
clata file types on over 35 difterent operating system platforms.

Eiffel has been ported to HP 9000/400 and HP 700 machines. Eiffel is an object-oriented language and environment for
software engineering. It is aimed at developers concerned about the quality ot [he sottware they produce-particularly
reusability, extendibility, and efficiency. Now that Eiffel has been ported to HP, the current Version 2.3 is available on all
major UNIX platforms including Data General, DEC IBM, MIPS, NeXT, and SUN. DOS and Macintosh versions are currently
being developed by companies in Germany and the US.

ArchiText, the language-driven document constructor designed to write and maintain structured documents, Es now
available for Smalltalk and C/C++. Developed by Interactive Software Engineering. ArchiText uses purely obiect-oriented
programming techniques and is written entirely in the Eiffel object-oriented language. ArchiText is a powerful high-level tool
for manipulating and viewing structured documents, such as programs, specifications, and technical or administrative reports.
A unique feature of Archrrext is its ease of adaptation to any context-free language. It features a graphical user interface based
on the Motif GUI standard and caters to the needs of both beginning and advanced users of a programming language or other
notation.

UniSQL announced their unified relational and object-oriented database management system, UniSQUX, for Sun SPARC
workstation users. UniSQUX formally extends the relational data model and standard ANSI SQL query language with support
for arbitrary data types, methods, multiple inheritance, encapsulations, and complex multimedia data integration.
UniSQL also announced the UniSQI./4GE Application Development Environment designed to help UniSQL/X users build
applications that take advantage of object-oriented technology and multimedia data integration. Uni SQL Technology Partner
Program and uniSQL Early Customer Program participants will receive January delivery. Both products will become generally
available during March.

Integrated Systems, Inc. has begun shipping Xmath, an object-oriented mathematical analysis and scripting environment
designed specifically for the X Window System environment. Xmath represents a new generation of numerical computing
tools that incorporate application-specitic engineering objects (ASEOs) that improve computing speed, accuracy, and ease Of
use. ASEOs bring the power of object-oriented programming to engineers and scientists. This is comparable in value and use
to a writer's word processor or a financial manager's spreadsheet.
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GETTING STARTED E EE

Adopting objects: pitfalls by J. Michael Connell

Last month, we introduced

the Mocess 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 prooftof-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 to de-
termine if they are real and might have value to the com-
pany. The purpose of the second stage, the prc,ofrof-con-
ceptstage, is todetermine it 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 technology adoption pro-
cess, the technology transfer phase, contains stages 3
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and 4-evaluation of alternatives and pilot 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 to a core group of appll.
cation developers; and to use objects in a medium-scale
project to evaluate this technology in a production en-
vironment.

The deployment phase completes the technoiogy
adoption process by introducing objects into the main-
stream of the company business. The initial production
stage implements a strategically important application
to verify robustness, resiliency, and reliability. The dift
fusion stage deploys the technology of objects through·
out the company bY building success upon success,

STORIES OF DIFFICULTIES AND TRI UMPHS

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 hilancial institution, a transportation company, an in-
dustrial products company, a computer services com-
pany, a software products company, an energy company
and a computer company The looseness of the adapta-
tion is deliberate iii order to hold in confidence the

names of these firms while disseminating some of the
lessons they have learned. I am certain 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 tab
Far anc] away the most common problem encountered
during the technology adoption process is improper man-
agement of the gatekeeper function. The gatekeeper lab
jis generally 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,
an develops an ext-ernal focus. It is staffed with top tech-
nologists, and these technologi5ts become champions
for their favorite emerging technok,gy. Soine of the draw-

J. Michael Connell is a con-
.mttant in Portland, OR spe-

ciahzing in the marketing and
1nailagement of object-o:riented
products. wolf. and environ,
ments. Dumn:mostofthefor-
manve oyears of obJect-oriented
s,stems, he has been in roles
ke) to the develop?nent, man·
ket posmoning, and penetra,
tz()Tl of this technology.



backs expenenced with these groups are that gatekeeper
staff may not be closely connected with internal devel.
open and can become somewhat remote from company
business (ivory tower syndrome) or that the staff are al-
towed to be self-managing with few demands and fewer
measures of performance (loose cannon syndrome).

At one firm, the gatekeeper Iab did not see, as part
of its charter, the requirement to sell objects to the op-
erating groups. They considered themselves the repos-
i.ory of knowledge about new technologies rather than
a conduit for that knowledge. In that organization, it

We all know examples of good technology that
never made it into a company's operations but

went on to enhance the competition.

was left to an operating group to approach the gatekeeper
tal to seek assistance in evaluating objects. This atti-

tude is all too prevalent and counterproductive
The charter of any gatekeeper lab must unambigu-

ously identify its role as a service organization to the de-
velopmentgroups within the operational units. The ef-
fectiveness of this organization must be judged from the
prospective of the operational groups. A popular way for
torcing a gatekeeper tab to address the needs of the op-
erational groups is to require that most of its functions
be supplied directly from the budgets of these groups. I
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. I also recommend that the staff of a
gatekeeper lab include a salesman who understands the
selling process and uses the same techniques for mter-
nal clients that would be used to sell these same service'.5

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 [ong periods of
time without being successfully transferred into the op.
erati(mal side of the company. When this happens, it is
an mdicator that management has not given adequate
consideration toward developing a mechanism for trans-
ferring objects into an operational group or coming to
closure within the lab.

8 8 ADOPTING OBjECTS

Proof-of-concept projects should be limited in scope
and time 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 mechanism 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 technology returned
to the exploration stage.

Timing must be considered
During the proof-oftconcept stage, the rate of change
in the technology should also 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 adopting a technology that will be.
come obsolete in a verv short time. In the case of ob-

jec's, though, change appears to be continuing but at
a steady and tractable pace and should not present un.
due risk.

Dropping the ball in transfer
The technology transfer phase is the most often mis-
handled part of the overall technology adoption pro-
cess. We all know examples of good technology thar
never made it into a company's operations but went on
to enhance the competition. The primary difficulties in
this transfer process generally stem from inisunder-
standings that occur between the gatekeeper function
and the applications development groups in the opera-
tional areas.

A manager in an applications development group
will not endorse even the trial use of obiects until he is
convinced that they present a potenthil benefit for h An.
He must see clearly that objects can offer a solution to
one or more of his problems or, better yet, one or more
of his most serious problems. And, he must be convinced
that objects represent the best solution to these prob.
[ems. Also, he must be assured that the use of objects
will not result in any new problems. The management
of the gatekeeper lab and the technical champions for
objects must be prepared to help the applications de-
velopment manager answer all these questions.

This "internal education" activity is one of the most
important steps of tile technology transfer phase and is
often neglected. This task is tiine consuming and one
that many technologists abhor; therefore, it orten goes
undone. One company that organized a gatekeeper lab
specifically for object technology has learned-after
more than a year-thal educating the internal opera-
tional groups as to the value of objects and the relevance
to their needs was the key to their success.
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Industry develop for the platform. 'The big thing that NeXT has over
anyone else is that it is cheaper to develop for NeXTStep

News than anything else," said Marc Munford, marketing manager
For Insignia Solutions, Inc....

The Next Step: jobs Outline., His Strategy, Brian Cillooly &
Heather Clancy, Computer Reseller News, 10/4/91

..Microsolt however, c annot see a nt right now ior the
[object requestl broker in its OL[ strategv. "We're looking at
the broker as an emerging standard in the UNIX
community," said Edward Jung, a Microsoft software
architect. "1['s not so clear that it's useful running on
personal computers. It's a little less optimized for our
applications." As specified now, the broker occupies too
much workstation merriory, Jung said. That is le,5 00 a
concern for UNIX environments than n is for DOS and

Windows environments, he added. Microsoft is also

developing code internally to optimize OLE for networks,
jung said. It has to evaluate whether there is a role for the
broker in that code. Nonetheless, Microsoft is trying to
determine il' it can strip out and iniplement pieces of the
software and still maintain OMG compliance and
interoperability with the broker, Jung said...

FirinG Mull Support for OMG Task Broker, jim Duffy,
Network World, 11/11/91

...While integrators mostly applauded the Objecl Request
Broker specification, there was skepticism about its
usefulness without a single specification for what an object
actually looks like within a distributed environment. The
specification work to define an object model will get under
way in 1992, according to the Object Management Group.
Leon Smith, president of Paradise Software group, an object
technology consultancy based in Paradise, CA, would have

Languages ..Since Borland C++ is the first Borland C product that lets
you develop Windows programs, it has gotten the reputation

2 Tools for being strictly a Windows development tool. Not so. If
anything, Turbo Vision, the profiler, and the stand-alone
debugger make Borland C++ the best DOS development
system around. Even d you hale Windows with a passion,
and never intend to use the Windows compatibility, the
remainder of the produces features make Borland C++ a
compelling purchase.

Borland: From C to Shining C, Nicholas Petreley,
Trenton Times, 10/7/91

..The truth is that Objectvision is a powerful tool for
developing and operating data entry screens using a
graphical environment but that is att. Objec(Vision cannot
select records, query or son a file, or generate a report. The
limits of its print facility are an embarrassment: It can print
only coniplete data entry forms and the decision tree logic
that underlies calculation among fields. It can't generate a
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preferred to see the object model specified first. 9 am
disturbed by the order they have taken [in the standards
process]," said Smith. "The definition of the object is critical
before you specify the messaging protocol"...

Object Group Releases Spec, Joshua Greenbaum,
Computer Systefns News, 11/4/91

About six weeks ago, liBM] quierfy added System Object
Model (SOM) technology to OS/2 2.0, which is basic object
technology developed bv IBM that will carry over to the
Taligent operating system jointly developed by Apple
Computer Inc. and IBM. Joseph Guglielmi...ancl John
Soyring...[both of IBM] last week confirmed that SOM had
been added to OS/2 2.0 and would carry over to the
vendors work with Apple. Both noted that IBM hoped to
clarify to its customers that OS/2 2.0 would retain
compatibility with their lorthcoming Taligent system
software being co-developed with Apple and would be
supported by that operating system, similar to how OS/2 2.0
currently supports Windows and DOS.

OS/2 Battle Heah Up al Comdex, Wendy Goldman Rojim,
Computer Reseller News, 10/28/91

..The growing use of such techniques as Formal Methods
and Object-Oriented Design should lead to productivity
improvements and significant quality enhancements. The
coninion factor that these and other new techniques have is
that they are founded on the basic philosophies that structure
will defeat complexty and that prevention is better than cure.
Software Quality: A Pragmatic Perspective, E. Reed Doke &

Thomas f . Buckley, information Executive, Fall 1991

simple list of selected field entries. How can Borland call
ObjectVision the foundation of an interactive business
application when the words "sort," "query," and "report"
don't even appear m the reference manual's index? Instead,
Objec[Vision is a general-purpose. Windows-based form
generator that employs the now common object-oriented
programming...There are several quirks in the program. For
example, you cannot select a printer ftom a drop clown 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 dire there
corresponding options on the drop-down menus, 50 you
can't scan records without a mouse. My suggestion: Wait
until Release 2.0 before buying this product...

User World: Borland's ObjectVision
Stresses Gimmickry Over Capability, jack Stone,

Federal Computer Week, 10/21/91

.



Software that gets managed. The basic properties of the disk file are its
...In traditional SCMs, the disk file is the primary data type

Con#guration name, size, location, and content. By contrast, an object-
oriented SCM uses a range of data lypes with properties such

Management as program functionality, hardware dependencies, and
foreign languages support. The advantage here is that objec:t
properties have meaning outside the physical definitions of
the software. File.-oriented methods can only say where the
physical chunks of a program reside. An obiect-oriented
system can also say where the functions of a program reside

Adopting ..When I learned about object-oriented programming using
Smalltalk, i was preoccupied by the picayune details of the

Object
subtleties of the syntax, learning the class libraries, studying
language. 1 spent the first six months understanding the

Technology the language semantics and implementations, and mastering
the programming environment. At the end of that first hall
year, I had a solid grasp on all the little issues of an object
language, but I still knew nothing about objects. I had been
reimmersing myself in issues familiar to me from mv days as
a procedural programmer. 1 focused on the non-object-
oriented aspects of my object-oriented language to avoid the
uncomfortable feeling that I didn't know what was going on.
By clinging to my old ways of thinking, like a nervous
swimmer to the side of the pool, I was preventing mysell
from reinventing my perspective. It was only through patient
ard expert tutelage that I was able to break free of my old
habits and begin to make use of the power in objects. I now
know that learning objects needn't be frightening or
confusing...If you're willing to trust yourself to learn the
syntax and programming environment later (after all, you've
probably learned several of each already) you can be doing
objects in a tew hours, too...

Think Like an Object Kent Beck, UNIX Review, 10/91

...Let's assume...that you decide an LObject Based System 1
would be sufficiently faster, sufficiently easier to maintain,
sufficiently more reliable, and sufficiently more extensible to
be worth the cost. How do you proceed? Ver'y cautiously.
The manager I talked with suggested three major steps:

'Hel...is a place where nothing connects with nothing.'ITZIUst·ry With that T.S. Eliot quote loonling large on the screen
News behind him, the U.S. Department of Defense's top

information systems official underscored the hunger for
interoperability in today's corporate computing
environment. An equal helping of honesty about the
confusion surrounding open systems is also needed, said
Paul Strassmann, director of defense information for the
DOD, in his keynote speech last week to X/Open's World
Congress on Open Systems. 'It is very important in the
world of open systems that we don't pretend to know al! the
answers," Strassmann said. "Being explicit about the risks

3%¢ 4

Excerpts from leading industry 
publications on aspects of object 0
technology 

and which of those functions satisfy specified criteria-such

as which changes go with which hardware platform or
program feature...An advantage of organizing information as
objects, rather than as source files, is that no inherent
restriction exists regarding the type of information
represented. Differences in machine-readable files can be
handled as readily as differences in text fides...

Object-Oriented Software Configuration Management
Richard Haner, Dr. Dobb's journal, 10/91

• Review your current in-house sottware 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 I will also add these thoughts: First, train your
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 RPC:3 N and COBOL applications
out there stand as silent testimony.

The Mac Manager: Obscure Objects of Desire·-Dealing
with OOP, OBS, Don Crabb, Ma€Week, 10/29/91

...[Microsoft president Mike Hallman:1 "There is no point in
time where we suddenly go from the nonobject environment
to the object-oriented involvement We'll evolve over time
as the technology becomes refined and available and,
hopefully, we will be able to accommodate the world that's
already there. just like the Windows work] accommodates
DOS character applications. You want to be able to have
old and new run together"...

Mic rose>ft Talks MIS. David R. Brousell,
Datamation, 10/15/91

involved will increase your credibility with your senior
managers"... Reuse of software code and components wi 11 be
a "principal contributor" to the value of open systems,
Strassmarn said. "This is a set 01 benefits you can explain to
top management." Strassniann also urged IS executives to
develop long-range open systems strategies for their
companies, emphasizing economic value rather that
technical capabilities. "The primary inhibitors to open
system will be managerial, after the technical problems are
solved," he said...Indeed, many independent software
vendors cite NeXTStep's obiect-oriented approach to
applications building as their main reason for choosing to
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Throw it over the wall but no one home
Not all the communications problems in the technol-
ogy transfer phase lie with the gatekeeper lab. In the
vernacular, this transition ts sometime known tls "throw-
ing it over the wall." For this to be successful there must
be a "thrower" and a "catcher." Unfortunately, all too
often there is no one on the operational side prepared
to catch the new technolog¥ and run with it.

The most common reason an operational group will
give for this lack of reception iS that everyone ts so
busy dealing with day-to-day problems that they don't
have the time or the funds to give serious considera-
tion to something new. Ifthis is a persistent state, then
it is highly unlikely that any new technology will ever
reach full adoption. There are examples of gatekeeper
[abs whose effectiveness was very low simply because
they could never get sufficient attention from opera-
tional groups to make an orderly transfer ofany tech.
nology.

The secret to a successful technology transfer is to
make this transition a joint eftort, begitining iii the proof-
of-concept stage. The needs of one or more of the op-
erational groups should be identified and the prooftoft
concept project should be tailored to address those 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 prooftof-concept
stage through alternative evaluation andpilottrial stages,
it should remain a joint project. In these succeeding
stages, the operational group should assume an increas-
ing portion of the effort. However, the champion from
the gatekeeper lab should remain actively involved in
a mentor role through completion of the pilot trial

The right solution for the wrong problem
As stated above, tin operational group must see objects
as a solution to one or more of their problems. Occa-
sionally, even though a technologv has terrific benefits,
It may not be relevant to the immediate needs of any
internal user group. This may occur as a result of poor
selection of candidate technologies in the initial stage.
However, even in the best of circumstances, soine tech-
nologies may fail to be accepted at first. When this oc-
curs, it is important to recognize that the technology
adoption process is stalled and to assess the reasons for
thts blockage. The inost common reason is the customers
problems were poorly understood front the onset or may
have changed during the adoption process.

Technology adoption by management edict
One of the mcist dangerous pri)blems faced by some com-
pantes ts the propensity of some corporate managers to
edict the change to object technology based solely on
early exploratory results. Strong technical champions
that have the ear of corporate management can some-
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times make a convincing case for skipping the middle
stages and jumping directly from stage 1 or 2 to stage 5
or even 6.

A senior vice president told me that they had done
literally dozens of successful proof-of-concept projects
but they did not know what to do next. They were con-
sidering a corporate inanagement edict to establish a
large development group dedicated to objects and jump
immediately to stage 5.

In another case, the CEO of a firm, himself a 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 technology
that would provide a competitive lever to the first firm
in his marketplace to adopt them. His rationale may
very well prove to be correct in the long run, but his
firm has experienced many difficulties and delays as a
result of this dictate. 1 suspect that his timing was wrong
and suggest that the orderly process of a normal tech-
nology adoption process would have indicated t his er.
ror and saved his firm untold trauma without risking any
loss of hij competitive position.

In yet another case, a firm jumped directly into stage
5, initial production, with no previous exposure to ob,
jects. This was accomplished by relying heavily on con-
sultants for planning, design, and implementation. These
consultants al[ had previous experience fri stages 1
through 4. This project will succeed. And, even though
it has been expensive, it may yet be demonstrated to
have been cost effective.

DOING iT RIGHT

So far I have found only one firm that I believe has been
entirely correct in their approach to the evaluation and
adoption of objects. 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
to do it right. They have been engaged in this endeavor
for over three years, and I expect that they will continue
for two more before they have completed the initial pro-
duetion 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 revolutionary ideas, adopt.
ing object can be a double-edged sword. Proper method-
ology, careful planning, and patient execution are the
keys to success. There wL[l certainly be some companies
that will try objects and reject them. Unfortunately,
most of these rejections will be the result of an inade-
quate methodology for adopting techn<)[ogy anct will
have very little to do with the value and the appropri
ateness of objects. E m
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Adoption rate of object technology:
a survey of NSW industry by B. Henderson-Sellers

Recently, the development of object-oriented
systems has become a mainstream topic

late 1990) to try to evaluate, withoul loss to the firms
of commercial confidentiality, the overall perception
the information systems industry has ofthe object-on
ented philosophy.
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technical, and
9ssional literature.

There are now many articles that cover topics such as
object-oriented methodologies,1 svstems notation,2
project management,3 development experience,4 and
objectoriented languages.5,6.7 With this Hurry of ac.
tivity in the literature, one may be forgiven for think-
ing object.oriented techniques now make up the stan-
dard design methodology of many organisations,
replacing other more traditional and well-known
methodologies, including structured design,8 informa-
tic)n engineering; and Jackson structured design.10 On
the other hand, it may be suggested that adoption by
the information systems (IS) departments ofcommer-
cial organisations of object-oriented analysis and de-
sign methodologies has not been as rapid as might have
been anticipated some years ago.11.12,13 One problem
in obtaining clear information on the subject is that
those organisations committed to the introduction cd
object-oriented techniques see this as giving up their
competitive advantage. Consequently, the knowledge
that they are employing these leadintedge, emerging
technologies is frequently regarded as a .commercial
secret." Thus, at present there are no firm figures on
the adoption rate of object.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-orb
ented methods within the software industry of Aus-
tralia and to provide some solid evidence on how the
industry is responding to this new approach to svstems
development. Therefore, with the cooperation of Syd-
ney-based mdustries, we have undertaken a survey (in

QUESTIONNAIRE DESIGN
The motivation for this research was twofold: first, to
understand how organisations view the object-oriented
paradigm so that future research could be targeted more
effectively to their needs and, second, to attempt to pro-
vide educators with information that might be usefully
employed in future educational course designs. Many
industrialists are eager to note the need for adequate ed-
ucational facilities, both in terms of traditional courses
and also short, intensive, professional development
courses for the object-oriented paradigm to be both 2,[i
derstood and implemented at executive and technical
levels.

In this survey, we have concentrated upon the adop-
tion rates of object-oriented design and analysis tech.
niques and attempted to discover whether published
methodological approaches are being adopted, whether
in.house development of methodologies is being un.
dertaken, or whether an acl hoc approach is more preva-
tent. In addition, we have sought to evaluate the types
of sources of inbrmation used in such a learning curve.

We were particularly interested in whether indus-
tries were adopting object-oriented ideas totally or in-
crementally at one of the three broad phases of the soft-
ware engineering lifecycle (analvsis, design, and coding).
Possibie methodologies for the "pure" object-oriented
lifecycle are discussed by Henderson-Sellers and Ed-
wards" and more pragmatic discussions on "hybrid"
technologies that incorporate part functional decom-
position/structured design, part object>oriented tech.
niques, can be found. 15,16

The survey briefly addressed the topic of languages
and techniques used by industry in their methodologies.
We were not so much interested in the specifics of any
one methodology, but more in the way object-oriented

HOTLINE ON OBJECE-ORIENTED TECHNOLOGY

View of the Object-oriented Approach
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Figure 7 Respondents' perception of the likely future for object tech-
nology Categories range from pessimistic on the left (no future) to op-
timlgic (very prorrising) on the right. (The vertical scale is absolute
number of respondents from the sample.)

the enthusiasm for obtaining information on object-ori-
ented techniques in the Sydney area is extremely high
and firms are sponsoring members of their organisat [ons
(both technical and managerial) to 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"
seems to be a real factor in this slow growth and is com-
pounded by the reticence of some hardware vendors to
endorse the paradigm and provide 5oftware support for
the new language environments available. The outlook
for obiect-oriented techniques, however, remains bright,
with methodologies, software tools, and professional
courses all currently being developed to support com-
mercial MIS departments chat decide to move toward
the object-oriented paradigm. E E
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Figure 5. Percentages of respondents who placed the need for spe-
dalised programming courses in each of the five ranking positions.

oriented techniques are now bemg seen as early lifecy-
cle methods 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 applicat:ion of object-
oriented methods to the whole development lifecycle,
recognising the maturing nature of the approach.

Projects
Direct questioning regarding the number of projects per·
mits more specific insights to be gained regarding the
commercial adoption, as opposed to investigation, of
object technology. A total (4 31% of the firInS respondecl
that they possessed an active or completed 0.0 project-.
All except one had commenced during the calendar year
1990-38% of them iii the two Inonths prior to the sur-
vey. The oldest had been in existence for four years.

Most projects, as might be anticipated, involved small
teams. The average team size was reported to be six; at-
though one very large project employed 120 people.
When asked Lf they planned future O-0 projects, thirty
firms (out of the 51 who answered this question) an-
swered iii the affirmative-with planned commence-
ment dates between twelve ancl eighteen months after
the survey date.

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 its future application to
their department.

The results indicate that currently only 50% of re-
spondents employed a standard analysis and design
methodology and that these varied from traditional
structured analysis and design to in.house development
methodologies. Of respondents, 30% claimed their or-
ganisation had examined the object-oriented approach

E E OB]Ii(ITS DOWN UNDER

Highest Priority Course
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Figure 6. Percentages of respondenk who ranked each of the five prof-
fewd course types as their hrit priority. Here, 61 stands Tor general in-
troductory; MA for more advanced; SA for sperialised analysis; SD for
specialesed design; and SP b specialised programin Hng .

in some way, yet only 16% knew of any projects that
had actually involved object-oriented methods. The
earliest of the projects began in 1989, and, as far as
having plans to emplov object-oriented methods in the
future, the companies were split 50-50. In general,
there was a pos[tive 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 future. This appears a SOIllewhat
guarded response for an approach that has aroused SO

much attention recently, but probably reflects the lack
of hard data 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
1989/90 is probably also a major contributory factor to
the apparent slow uptake since money for R&D pro,
jects will not be as forthcoming in hard economic times,
as personal communications from industria[ represen-
tatives testify.

In the area of object. oriented methodologies, there
remains scant evidence of it being applied to anything
but prototype or research systems. The approaches so
far adopted appear to be ad hoc ones, using traditional
tools in some sort of object-oriented manner. However,
the increasing number ot books and articles on oblect-
oriented analysis and designt.19,20.21 reflects the grow-
ing need for design tools, notations, and methodologies
that can be applied to real sybterns development pro-
jects. It would appear that there is still some way mo go
in educating, researching, and applying object-oriented
methodologies before they will be adopted by cominer-
cial MIS departments.

CONCLUS{ON

In summary, these preliminary results indicate that, while
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tic>n, or grotip to which the questions related while the
third section was concerned with discovering the types
of methodologies 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 techniques emploved, the use of the
methods in production systems rather ihan test systems,
and their view of the future of object-oriented devel.
opment The fifth section asked about the information
sources they used and the importance attached to the
different sources identihed. By understanding what t-ypes
of references and published material industry practi-
tioners use to understand the obJect-oriented approach,
we mav be able to infer something about the nature of

mmmmm&-#mmmmm=ii!miimm*mmmm-#-mmmggmmmm&#ma-#

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.

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 iii.depth interviews
with several of the companies to lind out more about
their specific application of object-oriented technology.

The questionnaire was circulated to a large number
of finns in the Sydney metropolitan area, with over 4,000
questionnaires being distributed m total. There was a
wide variety in organisational size, and many of the [arger
IS operations within the area were included. The giles-
tionnaire contained sections on organisational back,
ground so that t:he results could be analysed by organi-
sationa[ type.

PRETEST INTERVIEW RESULTS

In addition to the survey, several organisations agreed to
be interviewed in greater depth. Preliminary results from

I

methods were being integrated into the design process.
We were therefore more interested in the type of [an-
Image that was being used to implement object-oriented
designs than in the name of the speciAc 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-
niques. This was, in part, due to 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 targeted at their current
methodology were likely to impinge upon what were
considered by many to be commercial secrets. Detailed
questions on methodologies may therefore have resulted
in a greatly reduced return rate and it was felt that, while
methodologies were an important area, the specific de-
tail of the methodology was not required to attain the
objectives of the study.

Several drafts of the questionnaire were pretested
with large organisations. The testing cons[sted of un-
structured interviews with several employees of the corn-
pany dial were familiar with the compary's work in the
area of object-oriented development. The questionnaire
was sent to the company prior to the Interview So that
they had time to discuss and evaluate the questions. The
interviews generally took the form of a two-partdiscus-
sion. First, there was a general discussion on the area of
object-oriented development, its role in the organisa-
tion, the way it was viewed by managers and staff, and
their areas of interest and concern w[th the approach.
This part of the discussion was aimed atpicking upcon-
cerns and interests of management that might not have
been considered in the original questionnaire. The sec-
ond part of the interview consisted of running through
the questionnaire and discussing specific questions: how
they were worded, who would be answering the ques-
lions, which questions were more 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 tteratiOnS before a final version was
settled upon,

The final structure of the questionnaire consisted of
six sections, Ave of which were answerable even by those
not undertaking any object.oriented development. The
first section asked about course requirements, with ques-
tions on preferred length and content. This would en.
able educators and researchers to gain a c[earer 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 prionties lay initially in moving toward object-or[-
ented methodologies. The second section provided some
background Information on the department, organisa-
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General Introductory Course

hgure 1 Perc:entages of respondents who placed the need for a gen-
eral introduaory course in 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; 17 and,
frequently, (3) that such knowledge is giving the organ
isation a "commercial advantage' such that consequently
detailed information is not permissible.

11 appears that the aim of many of the larger organ.
isations 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. 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 object.oriented methodologies develop and be.
come integrated with current systems development
methodologies.

An important point that was emphasised by several
organisations was that the object-ortented approach rep-
resents a quite different view of 5ystems design, and it is
this change in view, or mind ser, that was of prime im-
portance in the move to object-oriented techniques,
rather than simply learning a new set oftechniques. This
seemed to reinforce our approach of concentrating upon
the way in which the object.oriented methods were be.
ing applied within organisations rather 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 trainee] group
had to show real commercial advantages in areas such
as productivity and maintenance it the techniques were
to be employed on a large scale. Metrics will therefore
be an important element in the argument over design
methodologies, especially for larger organisations. Work
is therefore required to analyse the usefulness of tract·
tional metrics for object-oriented systems
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Figure 2 Percenlages of respondents who placed therieed for moreact
vanced courses in each of the five ranking pobitions.

SURVEY RESULTS

Background
There was a wide range in the size of the organisations
that responded to the survey (a total of 56 companies*
in NSW), from the one- and two-people Consulting com-
panies to the 300+.people MIS shops. The majority of
organisations who responded had 0-20 people working
in the area of information systems. The companies were
asked lo specify the percentage of systems designed and
purchased to discover how important design method-
ologies were to their software development effort. With-
out an understanding of the importance of design
methodologies to companies, we cannot judge with any
accuracy how the obiect-oriented paradigm is viewed in
industry. The results indicate rhar on average 66% of
systems were designed rather than purchased (total sam-
plc size 53). This indicates that design methodologies
do plav an important part in the software development
process in the majority of companies sampled, thus rep-
resenting companies to which object- oriented method·
ologies may be relevant.

It has been suggested that the object-oriented ap-
proach may be particularlv useful for 'programming in
the large." Therefore, a question on the size of the svs-
tems designed was included. This would allow the size of
systems developed to be correlated with the methodo[-
ogy employed. Thus, for those svstems that were designed
in-house, the percentage that were large (greater than
100,000 source lines of code [SLOC]), medium (between
5,000 and 100,000 SLOC), and small (less than 5,000
SLOC) were recorded. The results indicated a relativelv
even spread in the size of systems developed-·20% be-
ing classitied as large, 42% as medium. and 38% as small.

In summary, the sample encompassed a wide variety
of organisation sizes and types that designed many sizes

* A problem wuh the questionnaire that may have affected the response
rate was RS tkle· "Objec Onented Queslionnaire." This may have
putoffsome potential responden Is m inediately, so it k hard to draw
any conclusions from the relatively low re,Aponse rate.
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gure 3. Percentages of respondents who placed the need for more
speciallsed design Courses in each 0(the Ave ranking posilions.

and types of systems. The organisations sampled seemed
to be those to which the object-oriented paradigm was
applicable, namely those that designed many of theo
own systems.

Courses

One of the major ways that companies learn about new
technologies, methodologies, and research areas is
thi·ough professional short courses. By allowing compa-
nies to specify their needs and demands for object-
oriented courses in the survey, we were able to infer the
current state of industrv knowledge on the topic and
identify those areas that appear of part,cular concern

in response to a simple yes/no question as to whether
the respondents would be interested m receiving infor-
mation on object-oriented courses, 90.5% indicated they
would, while only 7.5% indicated they would not. This
indicates a significant amount of interest in the paradigm
generally and in learning more of what it has to) offer.
The mosr popular desired course length was between
three and Ave days, again indicating a significant inter-
est to invest time and money in developing a greater un-
den,tanding of the paradigm. It was also R)und that 53.5%
of the companies had already sent people to various ob·
ject-oriented courses covering the topics ofanalvsis, de-
sign, ami programming.

We then asked what type and level of course was de.
sired and iii what order of priority the courses were
viewed. The results indicated a clear need for general
introductory courses (Fig. 1), with over 60% placing a
general introductor¥ course as their top priority. Inter-
estingly, the next highest percentage of responses (30%)
put a general introductory course as their lowest prior-
ity. This retlects the strength of the two ends of the spec-
ti um as tur as the object-oriented approach is concerned:
those who have been involved tor some time and are

looking to refine particular skills for use in production
svstems and those who are just beginning to learn about
object-oriented systems development. Similarly, yet a
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Figure 4. Percentages of respondents who placed the need for more
specialised analysis courses in each oi the five ranking positions.

little more ambiguously, a more advanced course was
viewed either as a relatively high priority or as a low pri·
ority (Fig. 2), 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 programming: 50% of respondents
put specialised design courses (Fig. 3) in their top two
priorities, 51% 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
priorities. This seems to indicate agreaterconcern 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
traditional ones will be of the object-oriented analy-
sis/object-oriented design followed by functional im-
plementation variety as discussed bv Henderson-
Sellers.16 Indeed, despite, or possibly because of, the
greater emphasis in recent years on object-oriented lan-
guages, 58.5% of the respondents placed specialised lan-
guage courses in the bottom two priorities for courses.
This is an interesting feature of industry's demand for
courses when one considers the amount of literature that

has been devoted to language issues. Overall, 52% had
a general introductory course as their top priority, with
programming the least popular at 6% (Fie. 6). It has
been suggested that this is because large COBOL shops
are unlikely to take on OOP until IBM or another large
vendors "legitimizes" the OOP market. With the more
recent formation of the Object Management Group, 8
which now includes within its membership all 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 that the ma-
jor costs of systems are in these stages rather than m the
coding phase.

The results are by no means conclusive in identify.
ing how industry views the object-oriented paradigm,
but they do provide some hard evidence that object-

268%
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The big prize: acceptance of 0-0 by the
MIS community

Readers of Hotline will be more aware
than most that the object-odented

marketplace is coming along nicely.

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 bublness press surged.
The most notable was the "Software Made Simple" cover
story Jevoted to O-0 in Business Week last September.

The O-0 marker todav iS similar to the UNIX mar-

ket as it was in 1984. When AT&Tdecided tostart push -
ing LIN[X, they spent tens of millions of dollars adver-
tising UNIX System V, not m i he tr,ide press, but m the
business press: Business Week, 1 he Wall Street journal,
Forbes. By Causing corporate executives to demand of
their MiS directors, "What is this System V stuff?" this
iadvertising strategv did more than anything else to rush
the commercial computme community towards UNIX.
ir became acceptable to spend to explore UNIX.

In mid-June 1991, references to "object-oriellted" in
Donal O'Shea bil.siness press rep#irts of the joint venture arrangements

%17

f-
r

between IBM and Apple began to have the same effeci.
The commercial world is becoming sensitized to the ex-
istence and potential benefits of object-oriented tech-
nology. The snowball has started to roll down lhe hill.

From a vendor's viewpoint, O-0 will only h,Ive ar-
lived when the M]S community accepts it for everyday
use. The scientifc, engineer 1ng, and technical m :Irket 15
big, but it is not homogeneous. The fragments are mall
and require lois of cu.ti,irization. The big opportunity
for the independent software company is in the tens to
hundreds of thousands of Copies of a program that the
MIS market will purchase.

Despite a good beginning, 11 could take a long time
before the MlS community completelv accepts GO.
Some would argue that to this day UNIX has not really
been accepted hy the MIScommunily: I.et's take alook
at what's going on with 0-0 in MIS,

THE MIS COMMUNITY MUST ADOPT O-0 FOR ITS

OWN SAKE

Wh ile the benefit s of UND< fur M IS may be a 3(,mewhat
oblique freedom from the tyranny of vendordependence,

„o.Lin.ed ..page 4
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FROM THE EDITOR E

jAs this is the first issue of Hot/ine that I have edited, a few words on d,-
rection and future topics would be in order. We will bring vou late-breaking
news and important industry trends, stories about real-world experiences with
object technology, frank insights from seasoned colleagues, and discussions
of issues that managers should know about to successfully implement object
technology. VII elaborate in a moment but, before doing so, let's take a look
at this month's issue.

In the feature. Mr. Donal O'Shea of Servio Corporation addresses the big win
that providers of object technology and object-based products covet: accep-
lance by corporate MIS. On the whole, commercial software product builders
have been easier to convince than MIS departments. They see 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 from huge
investments in CASE and mass training in structured methods, their "I don't
want to miss out, but VII wait and gee° attitude is understandable. As Mr.
O'Shea's example5 suggest, however, "wait and see" is giving way to explow
ration and commitment.

Users developing network-based applications for themselves because MIS de-
velopers "take too long," "are too restrictive," and lon't understand our busi-
ness" are intruding on the once insular world of MIS, This trend reflects a
deadly combination of real needs, expectations, and seductive technology.
William F. Perrin of VARICAST calls these systems "islands of information"
because they're separated from the rest of the business. Such systems don't do
what a skilled MIS team can: make information sharing possi ble. Red undant,
unvaliclated, unrnaintained-and often not backed up regularly-these island
systems hold a frightening amount of mission-critical datal One large U.S.
electric utility with which I am familiar runs the entire budget and financial
management database for their nuclear power operalion on a PC dbase sewer-

12/

undocumented and overseen by two programmers with no experience in pro-
duction applications, version control, formal methods, database design, or
electric-utility finance. Implementation (to the point that the users stopped
screaming about the software) took two years. Two user-driven replacernent
attempts have also fai led--for many of the farne reasons that MIS projects of-
ten land on the rocks! So muc h for the users themselves doing il faster and
better! Corporate M! S is now taking over lhe project. Will corporate try a fresh
approach, or willthey fall back on themainframeand D[32? Thejury'snot in
yet. Read Mr. O'Shea's story for some insights on what other large corpora-
tions are doing. His article addresses many of the issues with which this utll-
ity-and probably your company as well-still struggles!

Mr. Tom Love brings us an industry retrospective for the second yearrunning
As hus article (and Mr. O'Shea' s as well) points out, one of the most significant
changes during 1991 was seeing object oriented technology iii the nontrade
press. When a new technology becomes a common business term, technolo-
gists face a demand upswing-and a fresh opportunity to fail as we have done
before lf we do not take our own learnings under advisement. We informa-
tion professionals can be our own worst enemyl Our credibility as profes-
sionals is once again on the line-our effectiveness with object tec hnology
concepts will determine our success...or failure-In the eyes of the userq and
buyers of our wares for the remainder 01 this decade. This time, however, the
advent of visual programming languages and ·user programmable' reporting
and database tools has changed the balance <>i power. Although our organi
zations may not benefit trom island systems, our customers now have a choice
and 'do it yourself" is inc reasingly an attractive option. As our industry ma-
tures, it will remain our personal and professional challenge to continuously
prove to our customers that we add value to their business.

Ms. Beatriz Intante 01 Momenta Corporation speaks to us about a very suc-
cessful application of object technology loa shrink-wrapped commercial prod-
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New Partnerings
and Aquisitions,
February, 1992

UNIX Svstem Laboratories announced its C++ Language 5ystem Release 3, the. cornerstone of USE's C++ product family.
Developed iointly by UNIX System Laboratories and ATS<T Bell 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 feature, also known as
parameterized types, utilizes B jarne Stroustrup's design, as included in the draft ANICI C++ standard. It 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 multiple hardware platforms running versions of UNIX System V and SunOS.
This product is designed to be easily ported to UNIX platforms and has been ported to other operating systems as well. A new
document, the C++ Language System Release 3 Internals Manual, provides information to assist USL's C++ licensees in
extending or modifying the C++ Language System, and discusses the design of major components of the language system,
including the templates feature,

Borland named Kelsey Selander as Borland'q new vice president of marketing. Selander was formerly a vice president at Lotus
Development Corp.

NTT DATA COMMUNICATIONS SYSTEMS, the Japanese systems integrator, made cooperative technical and marketing
contracts with UniSQL, Inc. NTT DATA is cooperating with UniSQL to address its future database management svstern needs
and the needs of its system integration customers, especially in preparation for the shift to multimedia applications and down-
size systems.

A]Corp, Inc. today announced that it purchased its affiliate Aleorp Europe from Schrader Ventures, the international venture
capital firm. Schrader Ventures will receive 800,000 shares of AICorp common stock in return for selling its stake in Al Com
Europe to AICorp, 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 to one year.

Novell took an equity position in Serius Corporation totaling $700,000. A Novell executive, yet to be named, will be
appointed to Serius' Board of Directors. Further details of the agreement have not been made public at this time.

The European Economic Community's ESPRIT 11 'Business Class" project has selected 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 startup Cayenne Systems was recently re-christened Gain Technology, Gain and its silent partner Matsushita
Electric, claim a two-year technology lead over other multimedia projects. Both companies have been working secretly for
two years on the technology that has given Cayenne its new name: the Graphical Authoring Initiative. Apparently,
Matsushita has no equity position in Gain, however, their exact fi marcial arrangement have yet to be detailed.

HyperDesk announced its Premier Partners Program to meet the needs of early customers. The program includes
development consulting and early access to initial product and future upgrades.

Interactive Software Engineering signed a distribution agreement with SIG Computer, Braunfels, Germany, the developer of
Eiffel/S. Written in Eiffel, Eiffel/S is a compiler for the object-oriented language and translates to C source. The current version
implements Eiffel 3. Interactive Software Engineering is the distributor for the United States, Canada, Australia, and the Pacific Rim.

KPMG . ExIS and the MacApp Developers Association (MADA) announced that IcePick, ExIS' newly developed view editor
and development environment, will be exclusively published and distributed by the MacApp Derek}pers Association. By
publishing and distributing the product, MADA will be able to provide a discount to members. KPMG . ExIS is a business unit
of KPMG Peat Manvick, formed as a result of a joint business alliance between KPMG Peat Marwick and Apple Computer,
Inc. MADA is an independent nonprofit professional association of MacApp developers.

TauMetric Corporation acquired exclusive rights to Oregon Software's line of products. Oregon Software's sales and support
services will be located in TauMetric's San Diego office by January 1992. Tau Metric wrote the C++ front end for the Oregon
Software C++ compiler and, since 1990, has been responsible for development and technical support of Oregon Software
products. Established in 1983, TauMetric initially was a consulting firm 4pecializing in computer software. The company later
expanded into the development of a number of proprietary products.

Rational (Santa. Clara, CA) set up four offices in European countries and is offering various consulting services and special
software assemblages in additicon to its traditional development 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 02's
OODBMS. Rational has also teamed up with Tartan, inc. (Monroeville, PA) to provide a joint offering, linking Rational's
development system with Tartan's Ada cross-compilers.
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uct. For those doubting the viability of object technology or
pure-object environments for real-time applications, Momenta's
story should be a word to the wise. With the cost-per-million
compute cycles dropping by over 50% per year, and the ef-
fective power available in a notebook package growing ex-
plosively, our industry sorely needs to shake off the vestlges
of the 'programmer as the code optimizer" mentality. Appll-
cation performance is not unimportant (you should hear me
protest when my computer is laggardly!). but Ms. Infante points
to sound design and darity of purpose as the primary deter-
miners of overall product performance. Furthermore. today's
definition of performance has much more to do with meeting
time-to-market deadlines and customer requirements than the
optimal use of every computer cycle. Selecting the right de-
livery technology and approach are more important to a well-
behaved, well-received product than [s the traditional vision
of optimization taught to computer science studena

Dr. Ron Suarez of Arbor Intelligent 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-oriented technology is more significant than the lan-
guage itself. The challenges are human, not technological. The
greatest hurdle in the transition from traditional to object tech-
nology is changing ourselves. Ultimately, success or failure in
the way the change is undertaken can determine the com-
pany's showing in the marketplace.

As weavers know. a piece of woven cloth is composed of lon-
gitudinal strength members called the warp and opposing con-
nective members called the woof. Warp runs consistently
through the length of the piece, while the woof may vary to
give texture, meet a particular need or accommodate the se-
lection of yarn availableat the moment. 1 found 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-
nology-the technology is 'here" for those making the
learning investment.

9 Object-oriented technology is not a language.

• Adopting object technology is a 'people change'problem,
so buying a C++ compiler and learning the language (in-
stead of the concepts) can be a step backward.

• Discipline inthe developmentprocess is more critical with
object technology than it was with procedural technology,
yet many proponents of object products would have you
believe that prototyping is the discipline of choice.

s Whenselecting object products,determine in advance what
you're looking for. If you 're shopping for the first time, ask
people who have bought before. Use others' experience.
Remember that responsible vendors and practitioners will
help you u rderstand the limits, risks, and problems as well
as the benefits.

Yet like woven cloth, you'll see different solutions, approaches,
and viewpoints. Our authors agree that discipline 33 required,
but a consensus on the structure of that discipline is no more
present here than in the industry as a whole. I believe such a
structure is emerging, but many practitioners who offer meth-
ods and tools still don't understand the full scope of the prob-
lem that users of object technology need to solve. Revamped
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structured analysts, as several of our authors point ourt seems
less appropriate than some fresh, new ways of looking at our
customers' 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 technology
for di fferent, business-driven reasons. Arguments which favor
using objects in other organizations may have more or less im-
pact in yours.

Our effectiveness 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 to specialize. Westem cul-
tures emphasize depth at the expense of breadth. Over the
next year, 1 intend to expand our vision. We will tap the ex-
periences of practitioners, thinkers, and vendors. We will look
beyond the technology itself, exploring the issues that form
the environment in which the technology operates. This I find
most exciting, as it gives me-and I hope, you as well--op
portunites to explore the as-yet undiscovered. In the upcom.
ing year, the topic areas our authors will be addressing include.

* obiects as enablers to client-server, distributed architecture

• welding object applications to today's relational databaJes

e evaluating and using object database management systems

• 0-0 implementation strategies and tactics

• business, social, and legal issues surrounding 0-0

• Microsoft vs, Borland-who's really winning here?

• de facto and emerging standards for 0-0

• modeling, methods, and tools

e selecting object products, tools, training, and consulting
services

• managing risk and facing failure

• successful project management

• objects and visual programming

e multimedia applications made more achievable by objects

• the growth of hybrid languages for MIS, such as 0-0 COBOL

This is a start! Are there issues perplexing your organization?
Do you have experiences that vour Deers should be aware off
As editor, my responsibil itv extends well bevond making opin-
ionated remarks on the inside cover and selecting themes for
each issue. It would be my expectation that Hotline will pro-
vide a platform for communicating useful, practical experi-
ence, the successes and failures you're willing to share. and
the information that consumers and providers of object tech-
nology need to make sound decisions tor their respective or-
ganizations. 1 welcome your input, and look forward to de-
livering valuab!e industry news to your desktop in the upcoming
months.

I.-/4-" 1=7
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0-0 could have a much more direct effect on the MIS

directors bottom line.

0-0 can bring benefits to three important areas of
MIS: programmer productivity, software maintenance,
and systems integration.

Programmer productivity
From the MIS perspective, the most important claim for
object-oriented technology is the productivity im-
provement it promises in the applications development
sphere. For years, we have heard of the applications back.
log. This is the period it will take to carch upon the de-
velopment of the applications a business needs. It al-
ways seems to be two Years, and the advent of structured
programming, chief programmer teams, CASE, and al[
the other silver bullets has done nothing to help nar-
row it. Oblect-oriented technology promises to reduce
that gap.

A joint 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 to build an application, in this case a
factory equipment maintenance scheduling program.
The elapsed time for the project was reduced bv a fac-
tor offive. Using Smalltalk and GemStone, instead of
PL/I and an RDBMS, the number of lines of code were
reduced from 250,000 to 22,000. Other studies have
shown similar productivity gains.

Software maintenance

The software maintenance cost on a central office tele-

phone switch is in the region of a million dollars a day.
No wonder the first industry to buy Into object-oriented
programming in a big way was the switching systems
business. Using traditional 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) 555-1212 to, say, a four digit
area coae, would involve identifying every routine in
the system that handled the ten digit number. Some
cross-referencing problem!

In an 0-0 system, the definition of the numbermg
plan would be in one object. Inheritance and messag-
ing would take care of the problem from there.

The MIS community spends a far greater percentage
ot resource on maintenance than thev do on new ap-
plication development. Consequently, the development
of future applications usingan 0-0 approach will allow
the diversion of resource to new applicationsor an over-
all reduction in cost.

Systems integration
There is no doubt that object technology can offer some
help in solving the problem of tying together the arrav
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of different 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 that allow an alien
block of code or a complete application to be repack-
aged so that it externally looks like an object, are being
developed to do this.

The extent to which 0-0 can help in the mamie-
nance of large, existing applications systems written in
traditional languages is. another question. Many MIS
shops that are moving to a client-server environment
and are forced to retain, sav, a major COBOL applica-
tion. can best retrotit the legacy application with a desk-
top GUI front-end using an object-oriented bridge as
the glue.

There is a good argument that says only O.0 will
permit the implementation of the next generation of
distributed computing systems. To optimize network
load. it will be essential to move the data and the pro-
gramming to the most appropriate computing engine for
execution,

THE MIS COMMUNITY SHOULD START WITH O-0
RIGHT NOW

Object technology is ready for the /US community now.
I don't advocate that everybody go out and implement
a large, mission-critical application tomorrow morning.
However, there are people who have already done it and
are seeing the payoff.

In Tune of 1990, the Brooklyn Union Gas Company,
not exactly in the space rocket business, replaced their
15+ year-old customer information system with a new

system built using 0.0 technology. This system is key
to the collection of a billion dollars in annual revenue:

by anv standards, mission critical.
General Motors has installed an interactive inven-

tory management system at a car body plant in Flint,
Michigan, another critical application in everyday use,
The plant runs fine, and the end users were particularly
happy with the iterative development that O.0 allowed;
the application does what they want it to do, not just
what they managed to write down in the original
specihcation.

OBJECT TECHNOLOGY ISN'T A LANGUAGE
The Brooklyn Union Gas Company project, mentioned
above, was implemented in PL/l on an IBM 3090-300E
To exploit O-0, it isn't unperative that an application
be written in an object-oriented language, though k may
be easier for the programmers to stick to the obiect
paradigm if they are writing in Smalltalk than if they
are using PUL

But, Brooklyn Gas is not the only companv to

HOTLINE ON OBJECT-ORIENTED TECHN!OLOGY
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Announcements

Product Announcements is a service to the

readers of the Hon/NE ON OBjECT-OR/£97·ED
I ECHNOLOGY; it ts neither a recommendation

nor an endorsement of any product

Senus Corporation released Series Developer 3.0, an object-oriented software developrnent envmenment for the Apple
Macintosh. Key leatures include ObjecTalk: a script-based programming language [hal does not require a specific syntax ;
ObjecSketch: an icon-based programming language in which users graphically connect icons with hnes representing
sequences of operations and flow of data; and Subiects: a user definable group of objects ard functions, or 'super object,"
reusable hi ditierent appliCations. Serius Developer 3.0 is sold with a core set of objects and tunctions supporting all aspects of
the Macintosh application interface, e.g., menus, buttons and windows. Serius Developer also comes with Serius Database, a
bundle of objects for building relational multi-user databases. Addi tional object bundles designed to work with Developer 3.0
are available separately and include Serius Multimedia, Serius Communications, Ser,us XCMD, and Ser,us InterApp. In total,
the Serius Object Library consists of 52 objects and 400 programming functions, ranging from comparatively simple items
such as the Menu Oblect, to complete, compiled tools quch as the database, animation, and movie engines..

HyperDesk Corporation introduced the HyperDesk Distributed Object Management System (DOMS). The Hyperiflesk [)(DMS
isa suite of advanced software tools and services designed to enable application developers to build and integrate truly open
distributed applications for diverse computing environments that include PC's, workstations, and servers. Hypernesk DOMS is
the first product based on the Object Management Group's Object Request Broker (ORB) standard, the central
communication and integration manager for software objects. The HyperDesk Distributed Object Management Svsteni
Development Kit will be available in February. A runtime version of the product is expected to be released in june. The
HyperDesk DOMS tools include a graphical user interface for development and testing, a dynamic 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 libraries for object storage, a Kerberos-based authentication service for use validation, and a
location service to track objects.

Borland International, Inc. announced the availability of three new software development products that feature C++ in
addition to the C Programming language. Turbo C++ for Windows 3.0 offers an inexpensive route to Windows programming
for entry-level programmers and includes a Windows-hosted development environment, ObjectWindows application
framework, EasyWin, and Resource Workshop. Borland C++ 3,0, a third generation professional C and C++ compiler, now
supports global optimization and contams all of the software included in Turbo C++ for Windows 3.0, with the exception of
Objec[Windows. Borland 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 Vision application frameworks, complete with
source code for tile frameworks and the runtime library.

Lucid, Inc introduced its Energize Programming System designed to provide a inatural path to object-oriented programming
for UNIX programmers. The Energize system facilitates development and understanding of C++ and C code on Sun SPARC
and compatible workstations by incorporating capabilities previously available only in specialized OOP languages. The
Energize Programming System is designed to speed the edit-compile-debug cycle by making possible incremental compilation
and linking at the function and class levels. This ability to work at a finer level of granularity elimmates the need for
programmers to wait through long recompilations and relinking, 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 integration, and the Tool Set, which includes a suite of advanced new programming tools as well as familiar
UNIX tools. Underlying the server, to store all the information collected about the program, is a commercial object-oriented
database. Energize will ship on SPARC systems in Ql of 1992 and will be ported to other leading UNIX workstation platforms
over the next 12 months.
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Serius Developer 3.0
Serils Corp.

1981 E. 4800 South

Salt Lake City, UT 84117
(801 ) 272-7788
(800) 876-6847

HyperDesk
Distributed Object

Management
System

Hype Desk Corporation
2000 West Park Dr.

We.siji,uiti, MA W583
(508) 366-5050

Turbo C++

Borland C++ 3.0

Borland C++ &

Application
Frameworks 3.0

Borland 19!EmatiOnal Im.

180{) Green Hills Rd

P.O. Box 66000 1

Scotts ValleL CA 95067-0001
(408) 439-4825

Energize
Programming System

Lucid, Inc.
707 Laurel St.

Menlo Park, CA 94025
(415) 329-8400
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Operating
over the last few years, although Compaq and IBM and

The value of hardware brand names has dropped rapidly

Systems premiums. This is what I predict will happen to operating
some other vendors retain enough cachet to command slight

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 i[ will be d
fleeting edge. The reason has to do with the technical nature
of objects and with customers' pressure for
'openness."...Maybe it won't all be quite so simple or
elegant. There will be leaders and followers, just as in
hardware. But just as in hardware, the basic business is
likely to be extremely competitive and fragmented. Who
wins? Hardware and now operating systems will be
competitive businesses. Yes, you'll probably get decent
margins if you do a great job (and you'll go out of business if
you're careless)- You just won't get to be a Microsoft-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

One of the criticisms I have of Turbo Vision is that it has noAntihype easily graspable set ot Big Principles-you might say rt's a
collection of exceptions that totally overwhelms its rules. This is
especially evident when you look closely at TVs family of views
and how they have to be used. Some views need to be
subclassed to use them, and some may be used as is. Some
views must NIOT be subclassed-nd there"s really no way to
keep it all straight except to remember a whole raft of special
rules...

Structured programming: the tragedy of the black box, leff
Duntemann, Dr. Dobb's Journal, 1 2/91

Databases As part of their joint efforts to evolve object-oriented
technology, Sun MJcrosystems and Hewlett-Packard are
working with a bevy of object-database companies so that
software developers will be able to write programs that will
work with any object database. The database companies
concerned are Ontos, Versan[, Object [Design and Objectivity,
and the work will result in the development of a common
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 times so far and
plans to offer its completed work to the Object Management
(Group. The object database adaptor sits between the database
and the object request broker, and when it receives a request for
an object, invokes tile corresponding database...

Sun, HP work on common object database access,
UNiGRAM X, 1 2/2/91

Still, there is no basis for a sufficiently detailed standard so
that OODBMS applications can be developed in one system
and niov·ed with reasonable ease to another, such as an Oracle-
to-Sybase conversion. The situation is more like an IMS-to-
IDMS conversion. In other words, the differences between
existing OODBMSs are more like the differences among
structured systems (such as IMS, IDMS, and Total) of a
generation ago than they are like the differences between
relational products. Of course, there are standards groups

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 to deliver useful systems, customers will
be happy to pay.

Snap-in software, Esther Dyson, Forbes, 11/11/91

"Look at ACE-it's MIPS and Intel," [Gordon Moore,
chairman of the board at Intell says. noting that ACE has
chosen Intel x86 architecture and the MIPS approach as the
two hardware roads to the future. 'This Pink thing...is IBM
and intel," he continues, referring to the plans of IBM Crop.
and Apple Computer Inc. to codevelop an object-oriented
operating system-code-named Pink-to run on both the
Macintosh and IBM's x86-based PCs. "Sparc's Solaris group
is now porting its software onto our architecture. So everyone
out there sees the advantage to being on our base. We
understand why we are a target for everyone to shoot at."

Waging waf· ofi /tite/: the 2/SC crowd cmMs in,
Samuel Weber, Electronics. 11/91

Objects are here to stay, and I'm glad. But I'd like to utter a
warning: The hype ard jargon now being slung around over
object-oriented languages is exactly like the stuff that brought
Al into disrepute in the 19806. As my English teacher once
said, "If you can express your ideas in clear, consistent
language, they will live on after you." C++ code is
revolutionary due to Its very powerful implementations of
polymorphism, inheritance, encapsulation, and overloading.
C++ code js flexible and reusable. Which statement will still
ring true In 2001?

The OOP wave, Michael R. Will, BYTE, 12/91

working to rectify this problem, but the results, let alone the
practical product implications, are still far in the future. Second,
there ls no theoretical underpinning to match the mathematical
basis of the relational model. Consequently, design and
implementation of applications is on a more ad hoc basis The
quali ly of an apphcation is more dependent of the developer's
master of an OODBMS than of a body d guiding principles...

Both groups agree on a central core of ideas. But the
OODBMS folks do not find the points about data
independence and languages the relational guys make
compelling because they don't help solve the problem the
OODBMS people set out to solve. They care about the
points, and they are embracing some features that make
either technical or marketing sense, but they are not going to
compromise their goals for someone else's views on
technical purity. Conversely, the RDBMS experts are
skepticai of the direction the 00{)BMS experts want to tale
database management because their experiences in database
applications have shown them potential problems. And while
RDBMSs are starting to include elements of object
orientation, RDBMS people insist on also using what appear
to many OODBMS application developers as unnecessary
frills that will do nothing more than slow things down...

[Database foundations: relational vs. object-oriented,
Hefb Edelstein, DBMS, 11/91

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

demonstrate that the conceptual approach described
bv the object 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.

0-0 is a concept, not a language or any particular
set of tools.

SMALLTALK, C++, AND THE ALSO RANS.
The debate regarding C++ and Smalltalk is an inter·
esting one for someone like myself who, in prehistoric
times, was actively involved in both the PL/I and APL
wars. It was then that 1 learned that emotional and re-

ligious conviction have as much to do with the choice
of an applications language as functional capability or
ease of use.

Clearly, C++ has its place. Ifa shop is staffed with
C programmers, C++ is the obvious direction to go for
much of their deve[opmetit Ileeds. Experience has shown
however, that careful management attention needs to
be paid to ensure that you do not wind up with extended
C programs rather than object-oriented programs. C++
does not compel nor even necessarily encourage adher-
ence to the object paradigm

Converting the COBOL or PL/I programmer to C+ +
is a different matter. 1 won't say that it can't be done,
but it certainly is a challenge. Several companies have
demonstrated that it is much easier to induce a COBOL
programmer to embrace Smalltalk than Cor C++. That
is not to implf that programming in Smal[talk is a piece
of cake. It is not. But it is a little bit less arcane than C

or C++, which are essentially systems programming lan-
guages better suited to the scientific, engineering, and
technical progratnming communities.

The proprietary O-0 languages are the also rans. Eif-
fel, Actor, even Objective C, have found niches; but
they just don't bring enough differentiation to the table
to ensure their acceptance by the MIS community.

O-0 COBOL, recently announced by Microfocus,
might gain acceptance by some commercial shops after
it has had a chance to settle down. But, contrary to the
publicity of Borland and Microsoft, the realitv is that
today MIS organizations such as American Airlines,
Texaco, Citibank, and General Motors are using
Smalltalk, not C++,

VISUAL PROGRAMMING

The technological advance that will attract the MIS
community· to 0-0 more than any other is the visual pro.
gramming environment that obviates the need for pro-
cedural language programming as we know it today. This
kind of visual object-oriented development environment
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would allow even sophisticated applications to be built
by picking reusable objects from a palette and wiring them
together to produce the desired functionality.

Servio Corporations GeODE object development
environment implements this strategy. It also allows the
wrapping of existing components such a.5 bridges to re-
lational databases. Legacy programs, e.g., existing im-
age processing components written m C, can be ma-
nipulated as visual building blocks just as if they were
specially written objects.

This kind of technology will allow commercial ap-
plications programmers, read this as COBOL program-
mers, to convert to 0 0 without facing the C++ or
Smalltalk learning curve.

Fads come and go in MIS, just as they do in
women's fashions.

MIS WILL BE DIFFICULT TO CONVINCE, AND IT'S
UP TO US

The acceptance of new technology by the MIS com-
munity would be the subject of an interesting sociolog-
ical study in its own right Like any group of communi-
cating human beings, there is a tendency towards
lemming-like behavior. This is compounded bythe high
costs involved in MIS, the poor track record of results
in terms of systems that deliver exactly what the pointy
end of the business needs, and the increasing complex-
ity of the tools of the trade.

Pads come and go in MIS, just as thev do in women's
fashions, Sometimes the tad of the moment has been a

productive technology, tor example, the chent/server
model. In other cases, it has been an expensive sinkhole
like Artificial Intelligence . What we have to hope for
is that the reaction against a fad does not cause a valu-
able technology such as 0-0 to be passed over.

One of the inhibitors to the acceptance of relational
database management systems in the early 19803 was
the insistence by the database people on the use of terms
such as tuple, normalized forin, join, and so forth. It may
have made them feel very sophisticated, but it took peo.
ple a couple of years to discover that a relational database
was a collection of tables. Once that became clear, it
seemed a sensible technology to deploy.

O-0 proponents have fallen into the same trap. A re-
cent quote from Borland CEO Phillipe Kahn insisted



that to understand GO one needed to understand the

concepts of encapsulation, inheritance, and polymer-
phism. If the decision makers in MIS need to understand
concepts with names such as these, forget it-0-0 will
neve r fly.

The concepts that make O-0 relevant to MIS are
neither complex nor new. It's just the way they are strung
together that is different, and then only slightly so. The
responsibility lies with us, the vendors, to ensure that
we get a clear, simple message through to MIS man-
agement about object technologv.

MAKING IT PAY OFF

As 1 said earlier, object-oriented technology promises
to reduce the applications gap. I uSe the word promise,
not the word guarantee.

With the debacles of AI, and to a lesser extent, stric-
tured programming and CASE behind us, it should be
pretty obvious that there are no silver bullets in this
business. GO is just as far from being a silver bullet as
the previous technologies. It has more promise, but the
challenge of managing it will be no less.

Listening to the small number of people who have
already successfully deployed 0-0 m the MIS world,
there is a consistent theme in their reports: Don't ex-
pect too much return up front. Building reusable objects
is not easy; it, takes skill and experience andlt may take
three tries to get the obiect right. The subsequent benefits
provide the payoffi you can reuse the object until the
cows come home, repackage your application in hours
instead of days, make mmor changes or cDIrections m
minutes.

Unfortunately, the design of reusable objects has to
be carefully thought out, the implementation needs to
be very good, the testing comprehensive, and the doc-
umentation complete. There is no substitute for disci-
pline in the development process. If anything, it is more
important than ever iii an 0-0 environinent.

THE CULTURE TRAP: THE FUTURE IS CROSS
CULTURAL

Having overcome other barriers related to persuading
MIS management to deploy 0-0, there will be a re.
maining problem that greatly worries me. There is a cul-
lure gap between the computer scientists and the MIS
community. By computer scientists, 1 mean those who
are trained in languages such as C or Modula, and sys-
tems such as UNIX, rather than COBOL and MVS.

The crucial problem is not the limits of knowledge
of either group: it is the attitude of one group towards
the other. The immediate future lies in marrying these
two worlds together.

To successfully implement objecporiented technet-
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ogy in MIS organizations, we need access to the best
skill and experience on each side of the cultural divide.
How can we best integrate and divide function between
the desktop workstation and the mainframe? ifyou are
not intimately familiar with the technology ofboth the
workstation and the mainframe, you cannot contribute
satisfactorily to the development of the best solution to
the problem. If you despise the technology of one side
or the other and its practitioners, no reasonable solux
tien can emerge,

Those who are currently involved with object tech-
nology are, in my categorization, as you might suspect,
computer scientists. There is a tendency among them to
disparage COBOL and mainframes, just as the UNIX peo.
ple do. We have to get 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
communitv, its concerns and misunderstandings, and
working wich them to bring 0-0 to bear on problems.

ALL THE INGREDIENTS ARE IN THE POT
Right now, everythmg we need for the successful de.
plovment of object technology in the MIS world is readv
and waiting. The trauma that the computer industry is
experiencing at the moment has actually improved the
chances that O-0 will be deployed by MIS. People are
taking stock of their successes and failures with appli-
cations and systems. They are looking for technologies
that will help them avoid the mistakes of the past. 0-
O is it. Ler's make a major effort to ensure that they
con'r screw it up!

He who proposeth a technology,

Hai responsibillty to keep it simple
And maketh woi·k.

O'Shea • m

Donal O'Shea is President of Sei·vio Corporation, provider of
the Gendtone oblect database management sysrem mU Disu<d
development Iooli.
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Applications ..The University of Colorado at Boulder's Center for
Advanced Decision Support for Water and Environmental

Systems (CADSWES) is developing an object-oriented river
basin decision support environment that lets users assemble
river basins to model the effects of policy options. Thus
system, River Simulation Svstern/Multi-Objective Decision
Making (RSS/MODM), is being developed in cooperation
with the US Bureau of Reclamation. Although the irilial test
case for the system 8 the Colorado River, its architecture lets
it be employed on any river system....The CADSWES

artitioning environment modeling, design templates,

are all part of a comprehensive object-oriented approach to
system development. All these elements evolved from
structured techniques into a significant number of today's
O-0 methods. These methods in various; forms have been

used and written about extensively for the last ten years.
Other concepts required bv object-oriented development are
read,lv available from entity-relationship analysis, Jackson's
data-structure oriented approaches. and the Smalltalk
language. These sources for object-oriented methods have
been around for a longtime as well As with elements of the
structured techniques, method developers have been
incorporating those ideas into what are now known as GO
methods. This is not to say that every last !5;5ue in object-
oriented development methods has been resolved, but the
evolution to revolution question M rendered moot given that
the structured techniques have already spawned 0-0
methods. Instead of revolution, [he real issue is revelation.
For a variety of reasons, many in both the object and the
structured world have slept through the evolution of 0-0

Environment ...Actor has always had the misfortune of being pigeon-holed
as a hard-core tool, one that required more work than
environments like Astymetrix's ToolBook or Knowledge
Garden's KnowledgePro Windows. 11 has been accused ot
placing too many layers between Windows and the
developer. But at the price of some incompatibilities with
previous versions of Actor, the addition of Action methods,

Languages niplementing software reuse. Unfortunately, [hey have made
Hewlett-Packard has an in-house group dedicated to

the mkstake of trying to miplement the reuse policy using a
low-level language surth as C. From my point-of-view, C is
simply a universal assembler and doesn't lend itself to the
development of truly reusable software Instead, HP should
be using a language such as C++ or Ada to meet the "without
modification" goal of reusable software. Many see the adven!
of object-oriented methods as an opportunity to make
reusable software components a realitv.

...Ada is currently regarded as an object-based language
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development learn chose Franz's Allegro Common LISP as
the basis for prototyping the system software. Since this
project Es trying new ideas in the field of water resources,
LISP's ability to prototype 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 C++
with MOTIF as the graphics standard...

Application watch: down by the lazy river, Patty Enrado,
At Expert, 12/9 1

methods. For all of them, I hope this article is a wake-up call.
Debate?: evolimon vs revolution: should struciured methods

be objectifled ?. john Palmer, Object Magazine, 11 -12/92
The notion of assertion is the baisis for what I view as the

key component of the methodology underlying 0-0 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 keerly aware of both its rights and [tb
obligation. The contract theory makes it possible to base the
construction of reliable software systems not on informal
hopes reinforced by careful testing, but on formally specified
relations between cooperating software elements. It 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 m a
sate way when the other party does not observe its part of the
job; as to inheritance and dynamic binding, they provide the
necessary subcontracting inech.inisiii.

Debate: evojotion vs revolution: should structured methods

be objectfled?, Bert!·and Meyer. Object Magazine. 11 -12/92

WDL, SQL libiary, and protocols establishes Actor as a
complete, mature product thal is robust enough to consider
as a first-choice Windows-based. object-oriented
environment.

First /ooks: Actor 4.0 matures with safe inheritance, SOL
classes, and g,aphics, Richard Hale Shaw,

PC Magazine, 1 2/31/91

because it does not currently support a full inheritance
mechanism. It does, however, support the fundamental goals
and principles of software engineering, and does Support
limited inheritance. C++ supports inheritance, but falls shon
in..dthe] development of generic components. The C
language is highly flexible but poorly suited to engineering
large, reliable software applications,

What we mean when we talk about sohware engineering:
objectively speaking, Richard Riehle

HP Professionat 11/91
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CASE ...Developers using obiect CASE tools without the
prerequisite training, practice, and a fundamental
understanding of objects will face the same failure as the
inexperienced doctor Operating or patients using state of the
art equipment. Tools alone cannot save the patient I

Poill*ounterpoint: using CASE tools without the
methodology, the developer's perspective, Kathleen Meyer,

Object Magazine, 11 4 2/92

.Revivalist ministers, professional pontificators, famous
name endorsements with little or no content contributions,
and famous corporation affiliations cannot be the criteria by
which your organization selects an approach to object
analysis and design. There are a limited number of experts
currently on the object market, and there are even fewer
analysis and design experts in any market. This is an
unfortunate but true statement as evidenced by the all too

C)C)P ···"[object-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 Architecture...

Software industry is "object-oriented," Rory J. O'Connor,
Huntsville Times, 11/1 0/91

But so far the move to object-oriented programming has
been disjointed because of the lack of standards for the
vocabulary, syntax, and processes that make up the object
architecture. Object-Oriented 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 d software engineer,
analysts, system architects, project managers, and
students....The book's only serious flaw is its tone; too often it
reads like a textbook.

Read Only: comprehensive "how-to" manual leads the way
to objetct- oriented programming, Bob.Airasian,

PC Magazine, 12/1 7/91
As far as object-oriented technology goes, IBob] Libutti

[programming systems director of market strategy with IBM]
said that IBM was considering using Sapiens tools 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
System Product, CSK and was also used by Intersolv Inc. to

Multimedia ...Multimedia personal computers-which combine stereo
sound, sophisti cated graphics and motion-picture-quality
video-is the computer technology likely to have the biggest
impact on the industry next decade, according to a poll of
attendees at U st morith's Comdex show in Las Vegas. The
poll, commissioned by Byte Magazine, ranked multimedia
PCs first, Followed by portable computers, wireless

Excerpts from leading industry 
publications on aspects of object 0
technology 

frequent question, "Will object technology replace
CASE?"...CASE is not a technological concept, it is an
enabling technology. It just so happened that most of the
CASE tools in the early/mid-19805 were built to support the
notation of structured analysis and desgn....

So, what really is this editorial about? It is a strong
admorition not to view an object analysis and design book,
technique, or CASE tool as a means to learn and implement
object technology-no matter what the? marketeers try to sell.
Just as objects are not the silver bullet for software
development, object analysis, design, CASE and
methodology are not the silver bullet for gaining knowledge,
and expertise in object technology-particularly now when
the Lechniques and tools are still being conceived of

From the editor, Marie A. Lenzi,
Object Magazine,11-12/92

build its product line for 05/2. Libutti said that IBiM is making
a major investment in object-orientedi technology. This is all
well and good except that IBM's Repository is based on the
Entity-Relationship model and not the object-oriented model.
However, Libutti says that ,BM is extending the Repository to
cope with object types, although when pressed said he didn't
know when these extensions will appear...

IBM sets the record straight on misperceptions of systems
application architecture, UNIGRAM X, 11/18/91

How should analysis and design be used with object
technology? The answer is: incrementally, in conjunction
with actual development using separate techniques for each
Ilayer of a layerg] system architecture. histead of designing
an entire monolithic system on paper before beginning
implementation, sketch out a skeleton system to get you
started, then code that much andl 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 roll that into the code.
The malleability of object technology makes this incremental
approach to development far more teasible that it was with
conventional technology. in addition, tons of paperwork cari
be reduced to mere pounds, the product rolls out faster, and
the overall design is usually superior becau,e it is proven in
[he field and enhanced in stages rather that being thrust upon
end users in the conventional -big bang' Fashion.

Easing into objects: redefiring analysis & design,
David A. Taylor, Object Magazine, 11-12/92

communications, and object-oriented programming....One
interesting finding: While Comdex this year was populated
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
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RETROSPECTIVE E E

1991-The year 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 objec[-oriented technology would be featured
on the cover of Business Week.' And who would have

projected that 500,000 copies of Borland's C++ could
be soldi

What a year! There was just so much to cover. I want
to begin this ret rospective with a variety of observations,
then I'll try to make an assessment of the implications of
these events, closing with two predictions for the future.

OBSERVATIONS

home deals and events in our industry deserve special
notice:

• Symantec acquired Zortech in June.

• Gemini invested in ParcPlace in Septernber.

• Sequent, Versant and ParcPlace have partnered to
deliver a parattelized version of Smalltalk coupled
with an ODBMS.

• Momenta delivered on its promise to provide a pen.
based computer whose applications are all written in
Smalltalk.

e OMO members are in apparent- agreement on the
Object Request Broker (ORB) standard.
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by Tom Love

• General Electric started teaching a suite of object
technology courses.

This has been a year of major challenges for our in-
dustry as well, such as:

• The major business slump at Ment:or 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-oriented
database compantes te> achieve product dominance
and company survival in a huge and potentially lu-
ct·at ive market.

• Object-oriented COBOL seems stuck in the birth canal
while potential customers look elsewhere for an an-
swer.

• KnowledgeWare imploded, triggered by the failed ro-
mance with IntelliC:orp.

e The average experience of object technology train-
ers was reduced by half again this vear due to mas-
sive demandb to train increasing numbers of peopie.

Some other observations are remarkable m their own
right for what they imply about the maturity of object
technology:

• There was a discussion about object-oriented pro-
gramming on the Larry King Live television program.

• A full bookcase is now devoted to objects at Silicon
Valley's famous Computer Literacv Bookstore.

e Venture capitalists are beginning to see success sto-
ries with objects and with Smalltalk and no longer
shun products built "the right way..

• Someone has actually built a batch version of
Smalltalk that runs on MVS for use in building com.
mercial business applications-dvna-batch under - -
glass! Tom Low, PAD, is an inde-

t)endent inanagement con3ul-
• Application software houses like Aldus, Claris, and

tant.

Symantec have belatedly gotten the message that their



prod[cts coidd benefit from object technology and are
quickly scurrying to hire object-oriented programmers.

THE BUSINESS OF OBJECTS
A dose of reality about this business is beginning to be
accepted. People are starting to stand up at conferences
and say, "It takes a couple of years to become fluent in
object technology." As a result, the demand for expert-
enced object.oriented designers and developers is soar-
ing, as are the prices for such people.

Though many large commercial organizations are
poised to use objects, many of these organizations are
also poised to fail Too many people are rushing to ap-
pty objects on their next big "bet your company" pro-
ject.instead, they shouldplan to use objectson the next
three projects and then plan accordingly.

As 1 look 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 mvestment. The highest losses still belong
to the 0-team, the object-oriented database companies.
The most significant technical achievement belongs to
Momenta.

Big time marketeers are beginning to circle this
fledgling industrv. Watch the ad budgets and the mail
in your in.box 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 taken the time to write a Qw modest programs with
objects. On the O-0 design front, Rumbaugh, et al., has
taken the deserved lead. Jacobsen keeps telling us how
good it is going to be, and Coad's code is weaker than
even Yourdon's name can overshadow.

1 wish all of the CASE guys would realize that text-
based inheritance trees are just fine. So are 3xj cards. If
you are not going to provide some real value with your
tools, save your disk space for something useful.

New object-oriented programmers are writing even
more books. I recently saw abookshelf m a museum with
a few books on C++ programming. I know not why.

O-0 LOWER CASE

Dave Thomas continues his campaign to make team
programming a reality for Smalltalkers. His company's
Envy product is the envy of the eye of every Smalltalk
project manager to whom 1 have spoken. ]1 is also iust
the kind of tool thar we must be building to march this
technology mto the industry 1-1.zinstream.

Unfortunately, we have yet to And the Dave Thomas
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who wants to take on the "testing problem." Somebody
has to solve that problem this year, it is not that hard!

There are two observable trends in the C+ + com-

munity. There are several new commercial products,
shipping that use the language successfullv. For others
(especially those who have written anything in Smalltalk
or even Objective-C), the disenchantment grows. Ac.
tive hostility is sometimes observed in public, such as
during the Apple-1BM announcement at OOPSLA.

Nevertheless, C++ 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 one in twenty purchasers of C+ +
compilers were using the product. There is no doubt that
the complexity of the language limits its acceptance.
Users continue to chant, "But it is the de facto stan-
dard," as 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 C++ has either got to get fixed or it is go-
ing to evaporate. "Fixed" means we should stop think-
ing of what to add to 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.

Maybe the real genius of Philippe Kahn is that he
figured out how to achieve massive sales numbers with
little or no need for ongoing support or maintenance.
Time to sell, Philippe.

THE CLASS LIBRARY BUSINESS

It is still the case thal too few class library products are
under development and even fewer are in the market-
less than 50 by my count. Trust me guys, thisis where
the money is. Too many people still believe thai class
libraries and GUis are synonyms. We have enough string
classes, collection classes, and menu classes now. Move
on to something challenging that other people do not
want to build themselves.

Regrettably, the quality of class libraries has not be-
come much better. Purchasers of class libraries are al.
most always purchasing untested code. I recommend
only paying for classes when you see the test cases.

EDUCATION AND TRAINING

A limiting factorof the mdustry is the rate at which ed-
ucational institutions are training students in ESO [an-
guages, design methods, and class libraries. Recent dis-
cussions with university recruiters revealed the staggering
finding that most computer science gradshave notheard
of objects. Where have they been and what do they read?

conimuedonpage /2.

HUI LINE O.N OBJEC. r-ORHINTED TECHNOLOGY

and receive faxes while the user is writing on the screen.
For resolution and character recognition, the pen itself-
requires 100-200 events per second, compared to a mouse
that requires 25-30. We use a specialized 1/O processor
to off load the main cpu.

I IOTLINE Would you do anyihing differently in light
of what vou know today?

INFANTE: 1 can't comment in detail at this point. There
is other technology, and today we would like to be able
to take advantage of new productivity tools. We might
still come to the same solution. Every few years, you
need to reevaluate vour technology and see if there are
minor or major changes that could make vour product
development more effective. Right now, we're at a con-
vettient breaking point having shipped the first prod-
uct. We are now reevatuating our process to see what
we should do differently for the next generation. Con-
tinuous improvement requires periodic reevaluation of
your processes to see what can be done better.

HOTLINE: Were there any particularly good or rough
experiences? Challenges?

INFANTE: Learning the technology, learning how to
manage the development process. The structure of the
development team has to be different with object tech-
nologv. An early article in Hotine on "Objects by Team.
work" was very illuminating, but at the time there were

few companies with a lot of experience delivering shrink-
wrapped products to the outside world using object tech-
nology. Managing development and communicating to
the rest ot the company what was happening was achal-
lenge. With Smalltalk, we could prototype quickly, but
we had to restrain people from going out and selling the
prototype. lt was a prototype, not a shippable product.
This was a management of expectations 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 to
demonstrate a prototype quickly is that when you're de-
veloping real product, nothing works for a comparativel,
long time. Then, everything suddenly works. It's Steep
cliff thai you must manage very carefully.

HOTLINE: Could you summarize your experience bring-
ing the pentop to market?

INFANTE: lt'b been incredible fun. We've accomplished
more in the last year and a half than most companies
accomplish ill a lifetime. When I think that we had our
first Smalltalk training class in April 1990, and a team
of a dozen people developed a complete operating sys-
tem and full application sulte 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. E E
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MIS managers and developers: Object.
oriented COBOL takes the next step toward
avaitabilty as a standard, commercial
Moduct.

The Object-Oriented COBOL Task Group met De-
cember 9-13,1991, in Palo Alto, CA. Members of the
task group are IBM, Hewlett-Packard, Hitachi, Micro
Focus, SPC Systems, and Realia, with many other com-
panies participating as observers.

,At the meeting, the task group agreed to a feature
set thal will constitute a Version One O-0 COBOL.

This recommendation ts a key step toward making 0-
O COBOL available to users.
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As this issue of the i lotline goes to press, the next
step in the process ts taking place. A Task Group pre-
sentation of Version One to a joint meeting of the ANSI
X3J4 COBOL Committee and the CODASYL COBOL
Committee took place January 13-17,1992. This is an
important milestone on the path toward achieving an
O-0 COBOL standard.

In the March 1992 Hotline, we will cover the con-

tents of the Task Group's recommendation and the re-
sults of the ANSI/CODASYL presentation. This should
give COBOL users an idea of what to expect from carlv
releases of O-0 COBOL.

-Editor

1



HOTLINE: You've mentioned design methods several
times. What disciplines and tools have you used in de-
signing the pentop environment and applications?How
rigorous[v did vou apply them?

INFANTE: We started with CRC because that's what

KSC taught 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 back 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 methods descrip-
tion. We don't use diagramming techniques, and have
not found the need to 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-
tertace component. We wanted Smalltalk to enable us
to change the product easily. We expected to need to
iterate many times on the user interface (Ul)-not once
or twice, but six or seven times as we tried out our prod-
uct on focus groups to get customer feedback. After user
testing with prototvpes, we threw some designs away be·
cause they didn't work. But we teamed from them and
got progressively better. The user interface, in particu.
lar, needed to be compelling and compatible.

Our objective was to provide a systems solution
usable and complete out of the box.

HOTLINE: Momentaseems to have taken the same di-

rection we're seeing quite otten m this industry. You
teamed up with specialist providers to deliver an inte-
grated solution. How did this work?

INFANTE: We faced up early to the fact that for the
first Year or two, we were not going to have a whole
bunch of developers (ISVs) for our product. Ours was a
systems project. That was a factor in selecting Smalltalk
and an GO design methodology because we wanted to
develop a complete office/desktop solution for the cus-
tomer-word processing, spreadsheet, graphics presen-
tation package, and fax. We needed to develop a num-
ber of them in-house because we didn't expect it would
be feasible to recruit a large number of ISVs right off the
bat. We focused on three to four ISVs who are key and
committed, and who will work closelv with us. We bun-
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died 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 software is already loaded. The automatic boot-
up routine helps users fax in their warranty card. Our
objective was to provide a systems solution usable and
complete out of the box. This also included file trans-
fer/connectivitv, modem software so the user can up-
load software upgrades, a Xircom parallel multiplexer
for attaching to a Novell network, interfaces with smart
cable and cellular, a calendar, an address book, etc.

HOTLINE: What development tools did you use?What
about commercial class libraries? What worked and what

didn't?

INFANTE: We were fairly limited in what could be ac-
quired. There wasn't a lot of ready-made stuff out there
at the time i hal we could appropriate. Envv Developer
from OTI was one of the biggest factors in our success.
it allowed us to do team development, and was an or-
derof magninide better than any othersource code man-
agement system I've seen. We also used Acumen, the

widgets package. We bought it and essentially completely
rewrote it. We did not feel we were sufficiently expert
in designing Smalltalk to up with an applications frame-
work from scratch when we started. We studied Acu-

men until we felt we could surpass it, then we did some-
thing completely different. The package definitely bought
us time to market.

HOTLINE: One prejudice 1 often hear expressed is that
Smalltalk is not fast enough for time-critical applica-
tions. I often hear programmers promote C++ for "per.
formance reasons." Yet, your application seems more
like a real-time application than m'any on which C++
has been used for "performance reasons" Is performance
a problem here?

INFANTE: One of the criteria in selecting Smalltalk
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 people who
were in the process of delivering C++ based products
were not able to get to market on time. We needed high
performance throughout the development cycle as well
as acceptable runtime performance. C++ projects were
having trouble delivering the application in any per-
formance state. As for our product, we would like to be
at least 50% faster, but we have found that customers
are excited enough about the product and advantages
that thev are willing to live with the performance for a
few months. We know where the bottlenecks are in our

designs and code, and can fix them with engineering
work over the next few nionths. lt's not a language is-
sue. The system is a real-time application. It can print
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Making the transition to object-oriented technology
by Ron Suarez, PhI)

During a recent visit to a
major telecommunications

company, I had the
opportunio to discuss the

organization's experiences with

making the transition to
object-odented technology.

What I heard highlights some of the obstacles that com-
panies often encounter when making the change to ob-
ject technology.

Mv first impression was that the manager who was
assigned to help make the transition did not see the
value in what he was doing. He kept questioning me as
to why object-oriented technology would make such a
difference. There seemed to be strong undercurrents of
resistance to the coming changes. 1 sensed that some-
one in upper management had said, "Use C++," and the
subordinates were being dragged kicking and screaming
into the world of objects. In.house training in C++ had
been conducted, but the software development man-
ageis did m)1 grasp What wils irnportant or different ,bOut
objects. They simply had been told that C++ would
make their developers more productive.

Ironicallv, on my way to this meeting I had an ex-
perience that Carl Jung would call synchronicity. I had
stopped for something to eat, and at the table across
from me a software consultant was negotiating a con-
tract with a prospective client- "The first thing we will
do 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-
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sponded, "What ifwe don't think ofeverything we need
during the requirements analysis stage, can we make
changes later on?" "Sure," responded the consultant,
"but those will have to be kept to a minimum."

This overheard conversation about the traditional

software development process foreshadowed my discus-
sion with the telecommunications company managers.
One manager said, "We have about 40 people conducting
requirements analysis and we would like to have them
continue doing their job. What do you think about con-
tinuing that approach, but using C++ during the im-
plementation 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 taken. Development
teams are better off adopting object-oriented analysis
first, even if they continue to code in a language that is
not object-oriented. I explained that the task of mak-
ing the transition was much more involved than simply
learning a new language. The employees would have to
undergo what we call a paradigm shift. They would be
learning an entirelv new way to conceptualize the prob-
lems that they were asked to solve.

In this article, I will elaborate on the need for these
deeper changes, and explain why obtaining productiv-
ity benefits from object technology depends on adopt-
ag object-oriented concepts m 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. Manv of them are rooted in organizational
behavior issues that cannot be ignored. Attempts topro-
duce major changes in team and individual behavior
need to be planned carefully. Organizations cannotsim-
pty focus on technology. Employes mav fear losing their
jobs ifthey cannot make the expected shift. Resentment
may produce exactly the opposite of the Intended pro-
ductivity gains.

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

Ron Sum·ez, PhD, 8 P?vyident

of Arbor Intelligent S,stems,
Inc., a provider of framing,
consukants, and Smalltak-

based produces for object.
aiented dev€Lopment.



is to ease the transition by mitially working with smaller
numbers of people, gradually bringing others into the
process. In addition, employees learning object tech-
nology do not need to start using C++ or Smalltalk ini-
mediatelv, or for all their work. What is critical, how.
ever, is that they learn to incorporate object-oriented
principles into their analysis and design. Cognitive psy-
chologists tell us that the best way to learn new behav-
ior it>by active participation. lwill describe and give reft
crences for approaches that can be used to help people
begin to actively use object-oriented analysis and design.

OBIECT-ORIENTED DEVELOPMENT WITHOUT AN
OBJECT-ORIENTED LANGUAGE
In our work at Arbor intelligent Systems, we usually use
Smalltalk and C++, but sometimes westill needstandard
ANSI C. David Feldt, who conducts training and con-
suits with our company, maintains that the obiect-ort-
ented approach to software developmentdoes 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 traditional
programming languages using existing language syntax.

Good examples of this can be found in commercial
software libraries and development systems. An increasing
number of commercial products are designed with ob-
ject-onented concepts in mind. but they are coded in
nonobject languages. These products require knowledge
of object concepts on the part of the programmers to be
used effectively. An example of such a product is Neu-
ron Data's Open Interface. Open Interface is a stan-
dardized graphical user interface (GUI) hbrar, that sup-
ports the creation and maintenance of code on
Macintosh, Windows, Presentation Manager, Open-
Look, and Motif. Although written in standard ANSI
C for portability between platforms, the structure of the
library is heavily object-oriented. Users unfamiliar with
the concepr of inheritance will And the architecture and
use of this library confusing, while those knowk:Ligeable
in basic object-oriented concepts are better able to make
immediate and effective use of this product.

David's expenence teaching programmers who have
struggled through the u·ansition to object-oriented de
velopinent suggests that there are important concepts
in traditional software engineering that can help de-
velopers. These include disciplined exception handling,
coding style, and naming conventions and rapid proto-
typing. David also points out that the culture shock ex-
perienced by the professional programmer when first
confronted with objects inust nor be underestimated.
The time required to become comfortable with object
concepts, and to develop new work habits and thinking
patterns, can be subst antiaL It is impor tant to begin ed·
ucating developers about object concepts now and be.
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gin using obiect.oriented methods that can assist de·
velopers in becoming more effective and productive in
light of these changes.

ONE WAY OF USI NG OBJECT-ORIENTED
THINKING THAT WORKS FOR ANALYSIS AND

DESIGN

One technique that has proven effective in tech-
nology transfer and on actual development projects
makes use ofthe class responsibility collaborator (CRC)
model of analysis and design. This approach emphasizes
thinking about the real life relationships between ob-
jects and defers thinking about the representation of
data until it can no longer interfere with analysi.s and
design. A lesson learned from using CRC is that devel-
open often react mole favorably to oblect concepts when
offered practical techniques rather than being told in
some abstract or acadeinic way that everything they
know is wrong. Use of practical techniques like CRC
can yield substantial benefits even in the absence of an
obiect,oriented language or development svstem.

Kent Beck and Ward Cunninghaml have described
their use of CRC cards. This method has also been elab-

orated on bv Elizabeth Gibson.2 Beck and Cunningham
have defined three dimensions that identifY the role of
an object in a svstem being desgned: class name, class
responsibilities, and collaborators. They have taught in.
troductor¥ classes using these CRC cards to get people
to start thinking in an oblect-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 difficultv
with this first step-deciding whether something should
be a class. Elizabeth Gibson recommends that vou first
interview the users of a prospective application. See
what they do, who and what they mteract with, and
what the outcomes are of different actions. The results

wit! bea list of desired and necessary behaviors for a sys-
tem. Classes become more evident when you ask who

or what conducts groups of these behaviors. In the CRC
approach, cirass defines who or what is responsible for a
particular behavior. Beck and Cunningham use 4x6
index cards to write all the information for a class. Fig-
ure 1 shows that for an automated banking machine the
class Transaction has two responsibilities: (1) validate
and perform monev transfer aiid (2) keep audit mfor,
marion. To carry out irs responsibilities, it must inter-
act with the following collaborators (other classes):
CardReader, Dispenser, RemoteDB, Action, and Account.

A particularly salient aspect of Beck and Cunning-
ham's experience m using CRC cards to reach object-
oriented thinking is their reluctance to computerize the
exercise. Thev see significant value in the developer's
abilitv to physically move the cards around. Learners

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

INFANTE: We looked at a number of different options
and ultim·ately settled on Smalltalk and an object-ori-
ented design. Among the alternatives were program-
ming under Windows 3.0 or the Windows pen version,
when it became available, and traditional programming
languages. We selected Digitalk Smalltalk\V286 in part
because they offered a product thal was very small. The
basic product ekes about 300Kof memory, though we've
added a few megabytes to that with our applications! At
the time, Smalltalk was perceived as a fringe eftort. We
spent quite a bit of time evaluating whether it could be
a viable delivery mechanism for shrink-wrapped appli-
cations. We were concerned about performance, mem-
orv utilization. and management of the programming
environment. There wa3 a whole list of criteria. [Ed: see
box belowl We found thal the rehable references were
those who said, "You may get a ten-times development
boost, but there's still testing and design time, and those
are [ess malleable to 0-0 techniques." You still have to
define and design the products.

HOTLINE: Are you saying thar object technology and
the Smalltalk language don't eliminate specification and
design activities,

INFANTE: Smalltalk makes it easy to try to skip design
and prototype your way to a solution, but that is not the
right way. Architectural definition and detailed design
are a requirement m anymethodology and anv language.
Smalltalk is very seductive because you get stuff on the
screen, and it does things. But you can't just ship it. You
still have to define and deisign your product. And to get
a quality product, You still have to test It. You can com.
press those tasks, but you can't make them go away and
still get a quality, reliable, supportable product.

HOTLINE: So You entered the project with a team that
was experienced in Smalltalk and understood how to
specify and design a product using objects?

INFANTE: No. The team was not loaded with Smalltalk
heavies. They were a group of C programmers. A cou-
ple of people had used Smalltalk for prototyping, but
thev 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 as a group. Knowl-
edge Systems Corporation (KSC) taught that first class.
Since then, our existing developers have taught the new-
corners. Also. we have held in-house training classes for
our ISVs, using our programmers to teach a combina-
tion of Smalltalk, design melhod, and the Moinenta ap-
plications framework.

HOTLINE: What you're saying is you took procedural
programmers, trained them from scratch in objects, and
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deliver·ed an integrated product to inarket twenty months
after you started? Wasn't the transition difficult? What
about the learning curve?

INFANTE: The biggest difficuliv we experienced was
with bringing in the next four or five developers. They
came in about a month after the first team had been
tramed. We were not really readv to train the newcomers
because the existing programmers were not experts yet.
The problem has been 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 tale on high-caliber hires with
an average of ten years experience in the industry, and
it takes about one month for them to grasp 0-0 con-
cepts. jr can be frustrating at first because they have ten
years of prolific C code experience and are used to hack-
ing out sixtv thousand lines of C a year. They have to
get over writing Smalltalk that looks and behaves like

Architectural definition and detailed design are
a requirement in any language.

C You'll see relatively little progress forthe first merit h
or so. They understand the syntax at first, then about a
month into it the light bulb comes on. Within another
month or two they are proticient and expert. There is d
steep learning curve that you must face unless vou are
wilhng to hire only established Smalltalk programmers,
and those are hard to find. We looked for experienced
developers of spreadsheet, eniail, and presenuu ion pack
ages; developers of large systems that had been shipping
from large companies. We hired for the business skill
and trained in the Smalltalk. It takes two to three months
to get them as expert in Smalltalk as they were in their
former language, but it's worth it tor us because you Ret
someone with expertise m the business vou're in. That
is more relevant than language knowledge. My attitude
is, and this is partiv the Momenta maxim, hire the best.
Emphasize teamwork. If you hire somebody who has ten
years experience, has shipped half a dozen products, and
has a college education or equivalent experience, two
to three months is a small investment to make someone

a highly productive part of your team.

.



and we wanted to extend the standard differently than
the direction that Windows was going at the time {Ed:
tate 1989, when Windows 3.0 was in beta] while also
providing a future path to DOS and Windows compat.
ibility. We wanted to ultimately reach consumers who
were not computer literate. We wanted to offer an en-
vironment that could downsize to a penpad. lt had to

be intuitive, user friendly, and utilize the pen fully with-
out giving up the keyboard and DOS. It also had to be
competitive with off-the-shelf applications.

HOTIINE: So the keyboard is essential even on a rentop?

INFANTE: The user must be able to use a keyboard.
They're of tremendous value for data entry, taking in-
terview notes, and writing articles. But to design a truly
pen-centric product, you need to rethink the user iii-
terface from the ground up: how could you run the ma-
chine without complex interfaces, function keys, and a
mouse. We designed the pen-centric interface frst, then
added the keyboard back in so that the whole thing
would work smoothly with existing standards.

HOTLINE: The design objectives seem to rellect a ten.
slon between between existing PC standards and the
completely new style of a pen interface.

E E INTERVIEW

INFANTE: Yes. We call that revolution with evolu-
I lon-revolutionize exist Tng standards m an evolution-
dry manner. You aren't selling into an empty 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 chose object-oriented technology.

IIOTLINE: So using object-oriented technology was a
design goal?

INFANTE: No, object technology was not a design goal.
Our goal was a PC-compatible pentop suitable for hot-
izonta[ market white collar workers that came complete
out of the box. Object technology was not an objective,
it was a solution. We did not have a technology obses-
sion, We view object technology as a very efficient way
to reach our goats. We did not start out wanting to use
object technology. It was "this is the kind ofproduct we
want to bullet, now how can we get there?" Time to mar-
let was a key factor in our selection.

HOTLINE: Could you tell us about your selection pro-
cess? How did you select obiects, Smalltalk, and ulti-
mately Digitalk Smalltall\V?

A summary of Momenta's selection requirements
Momenta addressed a significant number of detailed
questions of existing users of Smalltalk prior to mak*
ing its selection. Representative questions have been
included here to help you develop your own criteria
for evaluating development products.

What are the vendor's primary stretigE]is? Weak-
nesses ?

What is the overati quality of the product?
Describe the level of support you receive' Cost?
Response time?

Would you use Smalltalk as an applications deliv-
ery vehicle for shrinbwrapped products?
[If yes] What are some factors that might prevent
you from using Smalltalk for such products?
[If no] What would be required in order for you to
use Smalltalk for such products?
Assuming you are using Smalltalk now, what would
you not use Smalltalk for?
What ar·e the productivity differences you see be-
tween Smalltalk and C? What are your measure.
ment criteria?

What criteria do you use to determine whether to
program in Smalltalk or in another language?
Within one project? From project to project?

What is the size (in terms of code or classes) of the
Smalltalk projects conducted in your organization?
What is the biggest resource utilization problem
you experience with Smalltalk? How do you get
around it?

What design constrains must your product meet
(e.g., absolute code size, or specific processor
families) ?

What is your design methodology? How has your
design methodology and your organization changed
as a result of object orientation?
What proportion of your overall development is
user interfuce?

What importance do you place on user testing and
prompt incorporation of user feedback into your
product? How do you accomplish this?
Ifyou could change anything about Smatilialk, what
would it be? Whyt

How did You handle training? Who did your third.
party traming and what services did they provide?
What was the biggest problem in getting your or·
ganization up 13 speed wlth the product?
What mechanisms do you use to ensure qualitvin
the completed productt
Would you use Smalltalk again or are yout consid-
ering its use on a future product? Why or why not?

HOTLINE ON OBIECT-ORIENTED TECHNOLOGY

Class List of
collaborators

List of

Responsibilities

Account : Transaction

Remote DB

Keeps balance
and traffic.

Transaction Card Reader

Disperser
Validate & perform RemoteDB

money transfer Action

Account

Keep audit Info

FIgure 1. An example ot using CRC cards for object-oriented design

were better able to see the design from the differing per
spective of a specific card in their hands in relation to
varying arrangements ot the remaining cards. Perhaps
virtual reality interfaces of the future will provide three+
dimensional interface where analysts may manipulate
virtual cards. Until then, simple paper cards may be the
most effective, low.cost tools for implementing this
technique.

The goal of object-oriented methodologies has been
to create a new system ot representation that has a closer
mapping to the real world of objects than structured
analysis and functional decomposition. However, the
attempts at presenting these new methodologies have
too often mystified rather than clarified the approach.
Beck and Cunningham have reported that, while many
methodologies have left some programmers behind, this
method has been effective even with weaker program-
mers. To learn new concepts, we should be able to as-
sociate them with previously understood material and
actively manipulate things so we can experiment and
verify hypotheses- Cognitive bcience has shown us over
and over agam that active participation, assigning mean-
ing, and association to previously understood material
is the best way to produce long-term learning and
understanding.

WHAT IS IT ABOUT OBIECT-ORIENTED
TECHNOLOGY THAT PRODUCES PRODUCTIVITY
GAINS?

So what else is wrong with keeping our old approaches
to analysis and design and switching to C++ ? Rebecca
Wirfs-Brockj pointed out that the primary benefits of
object-oriented programming have been our ability to
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.
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It is the ability to manage this complexity that is the
promise of object.oriented technology. However. if we
first start by using functional decomposition we have de-
feated the benefits ofobje<Its before we have started. Us
ing C++ to code many functionally decomposed units
does little in the way of providing the benefits of ab-
straction. Wirts-Brock points out that the main form ot
abstraction by which complexity is managed in object-
oriented programming is encapsulation or information
hiding.

Think about a complex human activity like playing
the piano. At the lowest level of behavior, the fingers
must be able to inaster complex patterns and movements.
However, for the pianist to perform, he or she has rep-
resented this information 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 greater com
plexity. Extending the analogy to an organization, we
can think about a chief executive and the hierarchies

of responsibility and knowledge that exist within acom-
panv. If the CEO wants to start a new ad campaign, he
or she should not need to possess all the knowledge of
the graphic design artist who will create the ad. And
when the CEO wants a change made to the ad, he or
she should not need to be concerned with the imple-
mentation details that the graphic design artist must
know to produce the new version of the ad.

Abstraction and encapsulat:ion are complementary
concepts, as pointed out by Grady Booch4 in his book
Object-Ort'ented Design: Abstracdon. 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-
tem with taking the approach of conducting a require-
ments analysis and functional decomposition is that the
designer focuses on the details of implementation. It is
these very details that we want to keep insulated from
the designer so he or she may be able to deal with a com.
plex system through abstractions. The CRC approach
he[ps get people used to a 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 client/server
model. The cards focus on which responsibilities 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 details were considered aT th is early stage
then collaborators would have to know about those de
tails, and that knowledge would have to be adjusted
across related collaborators every time a change was
made. This would be the opposit-e of encapsulation.

t

2-:



OOP IN A NON-OOP WORLD.

This is the title of an article bv Steve Sheets5 in which

he describes some of the details about how he was able

to use object-oriented concepts without the necessity of
implementing 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.
out object extensions. No object-oriented programming
languages or environments were available at the time.
On the whole, while Sheets' article is aimed at pro-
grammer readers who may want to see actual examples
of inheritance, instancing of objects, and data encapsu-
lation using some 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 storv about Amer-
ica Online and the Tribune, a Chicago-based media
company. These companies had outmaneuvered the
Baby Bells and delivered interactive online services with
a local focus.

Remember the large telecommunicaticms company
I visited? They were adopting C++, but wanted to stay
with their traditional approach to requirements analy-
sis and functional decomposition. The group 1 visited
had been chartered to develop software to supply ex.
actly the kind of local-focus information services that
America Online was already selling. It will probably be

con [Inued from page 8

In my opinion, Smalltalk should be a first programming
language. It should be taught in elementary school iust
like Logo has been taught. As students progress, more
classes should become available to them.

A few commercial realities might just stimulate the
students who went to the library to read this newslet-

ter. A trained O-O software engineer is worth 30% more
than a C or Pascal programmer; the same holds true for
new graduates. 1 know of several companies that have
paid 0-0 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 Kentuckv"strategy. Once purchased, every horse
seems to become instantly lame.

Colin Crook's keynote 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 signiticant use of objects
within his own company, including a multimedia appli-
cation development environment written in Sinailtalk.

E ZE TECHNOL OGY TRANISFER

some time before the communications companv gets
their software ready-especially if thev cling to their oM
analysis and design methods,

This can be taken as an object lesson. There is an ad-
ditional hidden cost to taking the wrong approach to
adopting object-oriented technology: missed opportu-
nity when your competition beats vou to the market.
While there is no simple or painless way to adopt object
technology, there is clearly something more significant
than changing programming languages. To succeed in
making the transition, we first have to change our anal-
ysis and design processes. We have to think obiect-
oriented before we cati become object-oriented. E
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PREDICTIONS

Last year I made a few predictions that we should revisit
in four more years. 1 his year I think we will see a near
continuous stream of corporate partnerships, mergers,
acquisitions, and borne companies going into the tank.
This year is also the one tha[ the Redmond boys get into
the fray when Microsoft provides a C++ compiler for
the first time.

I only have two predictions for the coming year. Sun
Microsystems and its newly formed band of object-

orienteers will develop the Self programming language
into a viable competitor for C++. It holds some real
hope of being a clean, efficient language t-or 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
method of every class, including all inherited methods,
has been tested against 61 written spec .

Think of that as a challenge for our forming indus.
try: help improve the quality of our products and the
success rate of our users. E E

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

 NTERVIEW E E

From classroom to shipped product in 20 months

Momenta CoTporation 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 inte,view with Momenta Director of Software De-
velopment Beatriz InfanLe, set·eral keY success factors stand
out. Momenta unds.stood and stuck to its bu.siness strategy.
Momenta knew that it is in die systems-solutions business,
710L [fle (CC171()loo imstites.s. Moineita uycls det€i'nznai w
meet tii}ic-t<)-inrt?·ket objectiws, and scratch-leanied the tech-
nobjO £Fwt best fit its objecaues: Smallmlk. Its pentop com-
puter introduction foreshadows the saveL combination of
business smarts and object technology that can give organt-
:ations a conipetitive edge.

-Editor's Note

HOTLINE: What exactly is your pentop product, and
how does it differ from other recently introduced pen-
based computers?

INFANTE: It's a 386SX running DOS that seamlessly
supports a penfentric interface. Unlike a number of
other pen-based computing companies, we took a dll-
ferent approach in terms ofour business objectiva Many
others oriented themselves toward a tablet concept. We
looked at combination of a penpad and laptop. We did
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this because of studv group feedback. The problem we
encountered was thar if you placed a penpad in front of
a person used to a personal computer, you'd ger state-
ments like, "les an etch-a-sketch." When positioned as
a penpad, the product was not viewed as a serious com-
puter. When asked how much they'd pay for one, peo-
pIe placed it at a low price point. Position it as a 386SX
with a keyboard, running DOS and Windows 3.0, with
a complete pen-centric applications suite, and vou get
a very different value proposition back from the poten-
tial customer. The convenience of the pen shifts from
being a tovlike feature to a significant advantage in the
customer's mind because it is now being ,added to the
power of a full.featured laptop. People will ultimately
want a commodity penpad, but the technology is not
yet there to support that. Eventually, the notion of a
very low-end product thar is a penpad is verv appealing,
but the business aspects don't justify thar product today.

HOTLINE: Who is your target pentop customer? Are
they using the pentopas an electronic clipboard in away-
from-the-desk industrial settings or in an office envi-
ronment?

INFANTE: We're not addressing the blue-collar vern-
cal market. Thar's a viable market, but we wanted to

position this as a product for the horizontal marker and
the white collar worker. The pentop value proposition
becomes very significant there, but a penpad just doesn't
have the value. You add value by integrating well with
existing PC technology, and add value with a pen-
centric application suite thal has an appliance-like sim-
plicity to its user interface.

HOTLINE: What were your design objectives and where
did object technologv fit in?

INFANTE: Given the target market, there were certain

givens about the unit. Full PC compatibility was required
for the product to easily ft into an office running DOS
and networking like Novell. DOS is not user friendly,

by Robert Shelton
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A large-scale users' assessment of
object orientation

The Object Intmest Group (OIG),
consisting of 14 large U.K. companies,
two Government departments, and one
university, wasformed in May 1990.

Its purpose was to understand and assess the technol-
ogy, get hard evidence to support the assessment. en
able member compatijes to position the lechnok,gy in
their IT strategy, and tell suppliers what large-scale users
want in terms of method, tools, and support.

ME'*®Ile 40: 3.4 19€ 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-
tiona[ Westminster Bank, Prudential Assurance, Rolls
Royce, Royal Insurance, Trustee Savings Bank, and
University of Strathclyde. No funds were involved- Each
conlpai iy agreed ro 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,

Norman Plant 1500 out

The subjects researched in this study were:

• analysis and business modelling

• methodologies :ind CASE

• design

• langiiiges

• development support

• hardware and software platforms

• object libraries

• database technology

• distribution

• standards

• project management

• IT 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:

• What is itt
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FROM THE EDUOR

F p'ilf:18IJT't'J gYal irIYel igddeIand the phrease tiessamly
heard was "I can't believe how many people...." Raw numbers, though,
masked an even more interesting phenomenon: many of those newly ex-
ploring the technology were from organizations previously thought too
conservative, traditional, COBOLized, and Yourdonesque to take object
technology as anything other than a long-hair California phenomenon.

The upward trend for object technology is accelerating, and 1992 is al-
ready shaping up as OOT's year of commercialization. Object technol-
ogy is breaching the mainstream in some unexpec.ted ways:

• Intellicorp and James Martin & Company announced in February their
collaboration to blend Mr. Martin's new concepts for object-oriented
planning, analysis, and enterprise engineering with Intellicorp's
PROKAPPA, an object-oriented visual development environment that
generates application code in standard ANSI C.

• 00 COBOL promises this year to bring object technology to the heart
of MIS: the COBOL development teams responsible for maintaining the
legacy systems that represent the single largest body of application code
that has been written in any language.

• Allen-Bradley Company, one of the largest manufacturers of process
control systems, has been working with Par(Place Systems ObjectWorks
Smalltalk, primarily to cope with software complexity and time-to-
market demands.

Major established corporations like Brilish Airways, Barclays Bank, Ford
Motor Company, Rolls Royce, and British Telecom are discovering thai

object technology is both powerful and dangerous--success belongs to
those who know how to manage this new power tool.

In this rilonth's feature, Mr. Norman Plant, Chairman of the Object In-
terest Group and formerly of British Airways, reports on a substantial joint
study by 14 large 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
to succeed with object technology exceeds that required to successfully
apply technologies 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 more 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
into your strategic tool kit is a necessary and profitable challenge, but
dion't underestimate the challenge.

In last month's feature article, Mr. Donal O'Shea articulated one of the

key cultural success factors in meeting this challenge: at companies that
have successfully integrated obiect technology, the developers have of-
fered object technology solutions instead of high-technology separatism.
In many companies, 0 [ has entered the mainstream in part because it's
practitioners have not allowed their technology to become a point of alien-
ation from their colleagues. Also, their solutions are able to address com-
plex business demands that are viewed as otherwise technically intractable.
In short the successful have been those who have made an impact as
team members. Cultural integration is a theme echoed by several authors
in this morth's Hon,NE, and is particularly critical, as Mr. Plant hints, in
organizations that are building a shared corporate information base
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Multimedia [Peter] Meng [co-founder of Drochelman/Meng & Associates,
a multimedia integration company based in St Louis] com.
mented on a recent TIME Magazine article about multimedia
which expressed the opinion that what multimedia lacks is the
so-called "killer application"-something like the electronic
spreadsheets or word processors that triggered the personal
computer revolution. 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-
ating their own customized applications. One example 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 to enhance and move
forward the whole Field of Interactive multimedia, particularly
in the matter of standards and system compatibility. Potential

Outside of military contracts, where it's mandated, the Ada pro-Languages gramming language has had little impact in the real-time em-
bedded 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. "Its
big, it takes up a lot of mernorY, and the run time is relatively
large," said Cadre's [Wes] Hair. 'If things need to happen at a
15-microsecond interval, the rendezvous [Ada task-synchro-
nization mechanism] is out of the question." For these reasons,
he noted, many embedded designers interested iii an object-
oriented approach are leaning toward C++. But Ada also has
its hard-core supporters, Plair noted. "Some people feel the type

"Portability is crucial," says Ron Suarez, president of ArborInteroperability Intelligence Systems Inc., Ann Arbor, Mich., "especially for
corporations thai have already bought Into different hardware
platforms. Where a group of developers may be sitting at Unix
workstations and people in accounting are using PCs and the
graphics department is using Macs, you may have certain ap-
plications that they should all be able to use." That portability
brings important benefits to VARs and developers building prod
ucts with OOP as well. "Fora small company like us, working
with these kinds of tools means that we can reach a much wider

market; points out Suarez, "We can sit at our machine of
choice, which is the Mac, and develop applications that will

Antihype ..As a result of controllers and views, the application object
is much less 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 likely to be restricted to
the application data. The days when the application ruled the
interface are over. Losing autonomy isn't bad in itself. Given
the enormous complexity of GUIs, overall control is best left
to the application-independent GUI classes. By reusing view
and controller dasses, designers and programmers can largely
limit their attentions to the design ot application classes.
However. reuse means that a programmer no longer has the
control that comes from creating a program from scratch. Ag
major league control freaks, programmers may find this pill a
bit hard to swallow...

The secrecy and lack of attention associated with GUI issues
is ironic in the extreme. 00 was largely created as a reaction
to command line-based-DOS, for example-user-computer
interfaces. 00 pioneers like Alan Day wanted user interfaces
that provided direct manipulation capability. This means thal

uses of interactive multimedia are virtually limitless, especially
in the field of education and corporate training. Meng says, '·In
our fast-moving society, where it's vital to educate and re-ed-
u cate people quickly, multi-media offers itself as an incredibly
powerful 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. 9 see mui-
tirnedia replacing print. Television has been an interim step in
this process. Eventually. 1 see the computer becoming an ail-
encompassing technology, integrated in tho totality of our daily
lives."

Drochelman/Meng & Associates: a media resotirce integra-
Non firm, Carol Ellerman, St. Louis Computing, 12/91

checking and error handling of the compilers provide a tighter
piece of code that' s easier to maintain and support. You dion't
have as many testing or debug problems"...Internnetrics' [Tuckerl
Taft argues that Ada provides significant advantages over C and
C++ for embedded designers. "Ada will provide more pro-
grammable support for multiprocessing and multitasking ap-
plications," he said. "It's also safer. With C and C++, you're
sti 11 fiddling with pointers and you can easily point to random
junk. Debug can be a nightmare."..

Ada 9X could get a bigger real-tjme role,
Electronic Engineering Times, 12/2/91

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 Smalltalk' says Suarez. 'The programs that you cre
ate are instantly portable from the Mac operating system to
Microsoft Windows to Unix workstations So a knowledge base
developed with Nexpert can be used across all those plat-
forms.".

Brave new VARS, jim Waddell, VAR Business, 12/91

the objects the user manipulates in the 'real world" are used
in the computer system's interface. (Flight simulators are good
examples of this concept. Virtual reality is the ultimate appli-
canon of direct manipulation.) Objectorientation is more than
the communicating object the programmer sees. It ts a whole
new way for most users to interact with computer systems.
Dvnarnic binding is a mind bender. But, there is also a signif-
learn paradigm shift when command line or character-based
hierarchical interfaces are converted to GuIs. Unlike dynamic
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
lillie secret. No one will be spared the conceptual devastation
of the 00 pa radigm shift, noteven the users. How long before
we hear the sound of shattered glass because users are trying
to click their mice on their windows?

Antihype: 00's dirty little GUI secrets, john Palmer,
Object Magazine, 1 -2/92

HOTLINE ON OFIECT-ORIENTED TECHNOLOGY

Whether or not one agrees with Mr. Martinfs approach to
shared information through Information Engineering (or the
writings of his graduate student assistants, as the case may
be...),Intellicorp's dynamic CEO, K.C. Branscomb, is clearly
on target in observing that Mr. Martin lends significant cred-
ibility to object technology with the MIS customer. Intel-
licorp's strategy is of particular interest because they are In-
tegrating with MIS from two direc.tions: information
engineering from the top, and standard ANSI C from the
bottom. Change by integration and evolution instead of re
jection and revolution-this approach is remarkably simi
lar to that of the relational database (RDBMS) vendors, and
accounts for much of their success today. Ms. Branscomb
underscores this theme of integration into the existing tech-
nical, social, and application environments in our interview
with her in this issue. It's a concept as critical 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
to making object technology viable for MIS. With a stan-
dard being established for 0-0 COBOL, MIS organizations
will have yet another avenue by which to absorb object
concepts into their existing technology and application
base. As the first stanclards-based O-0 COBOL products
become available over the upcoming months, prospective
users will likely be asking:
• Will the language definition avoid the problems experi-

enced with C++?Towhat degree can the developer by-
pass object concepts and violate the data structures?

• Will 0-0 COBOL give a new lease on life to CASE pro-
duces like KnowledgWare's ADW and Texas Instruments
IEF? Will such products become 'objectified" by gener
ating 0-0 COBOL or C++ instead of ANSI COBOL or
C-and therefore miss the point of object technology al-
together?

of object purity when ore's objective is selling to MIS. From
the viewpoint of organizations like those discussed in Mr.
Plant's feature, having three di5tinct entry points into the
technology significantly enhances its 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-
Bradley and Momenta Computers [Ed: see HOTLINE, Febru-

ary 1992] have determined that time-to-market ismorecrit-
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 speci fication techniques 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, Mr. Frank Dou-
glas carries this theme. 'The rules for doing business are
changing radically,- he says, 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. Douglas points to the trend away from traditional lan
guage development toward environments like Smalltalk
and Whitewater's Actor. He also challenges jorne of the
fundamental assumptions most of us hold on application
lifecycles, raising the specter that, while Mr. Martin may
bring credibility to the information engineering-based life-
cycle for the MIS organization of today, a very different re-
amy may govern the MIS organization of the not-so-
distant future.

• 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 clues-
lions like these, we'll follow the products as they become
available.

0-0 COBOL is another entrant in the field of hybrid lan-
guages that blend 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 I 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 capability that only visual tools like
PROKAPPA can hope to match: raw development speed.
They also offer a powerful constraint that hybrid systems
cannot: the object paradigm cannot be bypassed. This & a
blessing or a curse, depending on your point of view. Ms.
Branscomb builds a strong case challenging the viability
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Cultural integration is first of four trends that ! 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-
quirements. In this issue, our authors address all four of
these. I 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 fall behind. Business, as
usual, will be pleasantly Darwinian! iEEEz



E E USERS' ASSESMENT

conunited #07,11}age 1

• Why is it different?
• Why use it?
• What are the benefits and costs?

• What should it be applied to?

• Why now?
• Who has used it?

• What were their experiences?

e Who supplies supporting products?

e How do they compare?

• Who is pushing it forward?
• How do you get to it from where we are today?
e 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 participaung suppliers and prac-
titioners during February 1992.

The report was substantial because it covered so many
subject areas at a detailed technical and business level.
In this article 1 shall focus on our overall conclusion re-
lating to how object orientation addresses the current
problems of a large IT division (of course, new ones will
appear), how it can more effectively reflect the businesf
of the enterprise, and the business opportunity it en-
ables. Later articles can focus on important topics such
as 'what we want from supphers."

OUR CONCLUSION IN BRIEF

t shall extract one quotation that summed up our shared
view from the report:

Object orientation is potentially one of the most
powerful technologies ever to become available
to the IT Industry and its users. As such it de-
mands high calibre management. 1[ is not a
panacea but a high power tooK-dangerous if mis-
used but capable of great things.

The remainder of the article will explain and develop
this conclusion. lt is presented from the point of view
of large IT divisions (organisations comprised of more
than 500 development staff).

IT DIVISION PROBLEMS AND THE POTENTIAL
IMPACT OF OBJECT ORIENTATION
The following problems face all members of the OIG:

e Despite the tendency for IT spending to increase each
year as a proportion of corporate revenues, IT divi

sions are still r,ot perceived as respi>nsive t{, the chang.
ing demands of the business.

• Maintenance of the existing applications portfolio
Leaves only a fraction of the development staff avail-
able for new application work.

• The elassie "waterfall" lifecycle means that projects
have to be committed to a specification well in ad.
vance of delivery, take a long time to come to fiuition,
and may well have become inappropriate by the time
they are delivered.

• Having to commit to solutions well in advance of
their delivery makes it difficult to exploit opportu-
nities offered by new technologies.

Some of the major causes follow below, together with
how we concluded (with evidence) that object orien-
tation will help.

Maintaining the portfolio
A tvpical application among our members will have ab.
sorbed 400 man-years of development effort over 20
years and a hundred or more people will have worked
on it at borne time. When a new (often young) person
joins the team, it will be a year before he can be "let
loose" with any confidence. Typically he will move to
another project after 2 years-

Amajor part of the problem is the amount he has to
know about the rest of the application before he can
work effectively on the bit in front of him. We do not
have an effective unit of modularity. The learning curve
will have cost us $75,000 for one year of efficient sup-
port. The problem occurs because with our funct:ion 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 lies
within the new unit of modularity (the object) with
well-defined interfaces independent of the application
requirement. objects thus provide "Are walls," which
prevent the effects of change spreading uncontrollably
through an application.

Analysis Paratysis
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 conipany will
significantly reorganise its operations within the domain.
"Analysis Paralysis" is a common ailment in most large
IT divisions. object orientation makes a strong concep.
tual separation between domain modelling (creating the
foundation model of the domain'$ fundamental stable

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-

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

"Object oriented programming COOP) and ODBMS are amongDatabases the most important leading edge technologies today,' says
[Patrick] Arnone [president of PRC Open Technology Inc.].
"It's still a very small part of the industry, but we believe the
market for OOP and ODBMS will grow throughoutthis decade.
Right now we have to educate the community on the benefits
of ODBMS, sort of like how the relational DBMS vendors did
in the late '705. It is not going to replace RDBMS technology,
however, but rather will complement it vely nicely." Advantages
of object-oriented over relational database systems include bet-
ter integration of text, sound, images and graphics, as well as
features suited for highly interactive application. As such,

Applications and subclassed. This means that anything is fair game, whether
.Any menu or window on the desktop can be hooked into

it's the listbox in your application that you need to enhance,
or the menu bar in Aldus Pagemaker that needs an extra com-
mand or two. I have to admit, at first this made me think a lit-

tie about the legal ramifications. However, as long as you've

Analysis ILou MazzuccheIIi of Cadre]: Traditionally, people have tended
to concentrate or the functional behavior or the process be-
havior. I mean, what happens when this data turns linto this8 I)esign dataandthenitgoes over hereandgets turnedinto sornethjng
else. What object-oriented analysis does is borrow a iot of ideas
from database design and information engineering. Before you
do that, let's understand what the data space looks like. What
are the things that the system is manipulating? Why do those
thingsexist? How do those things relatetoeach other? It turns
out that if you do a good job of that, you're actually beginning

In the
kind of object-oriented programming (OOP) software," says
."Thirty percent of federal agencies are already using some

Industry Robin Rather, of Vienna, Va.-based Information Strategies Group,
who recently completed a study of OOP in the federal gov-
emment. She also discovered that another 25 percent of the
agencies said they would be buying OOP technology in the
next three years....

Company courts Federal market with object-oriented pro-
gramining, Washington Technotogy, 12/19/91

...But as we head into the 19906, there is a new category of
computer specialist that is about to emerge, people I call para-
programmers. This new type of programmer could create some
interesting new job opportunities for a lot of people who do not
have specific computer backgrounds, but are willing to learn
sonic new skills in order to get into the world 01 computers and
business. Other business fields have specialists like paralegals
and paramedics, and now the computer industry is about to get
its own: pal·aprogranimers. The role of a paraprogrammer is
linked to a significant new software programming concept called
object-oriented programming (0013. With this approach to
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Excerpts from leading industry
publications on aspects of object
technology

ODBMS is expected to be at the core of tomorrow's multime-
dia and image processing software. "The early adopters, in
both federal and commercial markets, will be in the engineering
and scientific areas for computeraided design and computer
aided engineering, certain segments of the MIS market, office
automation system, multi-media network management, CASE,
financial modeling and compound document imaging," Amone
offers as examples....

Brave new VARS, jim Waddell, VAR Business, 12/91

actually purchased the application, nobody can really com-
plain of any wrongdoing. After all, you haven't actually mod-
ified anybody's code -just the way it interacts with Windows
and other objects...

Subclassing Applications, Mjke Klein,
Dr. Dobb's journal, 12/91

to identify candidates for objects that you might design into a
system to support 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 program and then ways io transform that design
into a reasonable implementation: and you're beginning to see
aiew products that do things like that-you'll see more....

Q & A: Lou Mazzucchelli, Cadre's vice president,
Gregg Wendoit The Sun Observer, 12/91

programming, much of the programming code is actually pre
written by the programming language vendor, and the person
working w Ith this code. draws or the objects, or object libraries,
to write [he bulk of the specific program....We actually have a
typeof paraprogrammertoday. 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
macros for repetitive tasks. Some of these are actually profes-
sionally trained programmers, while many of thern have just
learned a particular database language and are trained to cre-
ate this custom layer of the program... Trained programmers will
continue to play a very important role, especially in the cre-
ation of codethat will be used for the commercial market. They
will also become an imponant pa R of the management of these
paraprogrammers, in the same way doctors or lawyers oversee
the work of their paraprofessiona Is.

Industry Insight: new category of computer specialist,
lim Bajarin. Computer Currents: San Francisco Bay Area,

1 1/3/91
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Partnerings & NCR Corporation announced that joint development has been underway with Lucid, Inc. for future software application de-
velopment environment products for the NCR System 3000 family of Intel-based, general-purpose computers. The lucid tech-

Acquisitions nology is based on a alient/server architecture and provides an i ntegrated environment for developing and understanding C
and C++ programs. NCR's announcement coincides 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. Booz-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.

Rational and 02 announced cooperative marketing agreements under which the companies will lointly 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 analysis and design tool, and 02 OODBMS.

Guidance Technologies announced it is expanding its European business operations through an exclusive distribution ar-
rangement. The newly formed entity, GUIdance Europe, will market the Choreographer line of graphic user interface (GUI)
development tools throughout Europe. Headquartered in Holland, GUIdance Europe is an affiliate of GUIdance Technologies,
Inc. and Software Generation International BV, a UK-based organization. In connection with the arrangement, an equity in-
vestment has been made iii GUIdance Technologies. Software Generation has successfully distributed US-based products in
Europe, including those from ViaSoft Intersolv, and Aion.

Sun Microsystems, Inc. and Cray Research, Inc. announced that the firms will cooperate iii both software and hardware areas
that will include sharing information and technology. The firms plan to create a seamless 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 SPARC1 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
ibility among products through the SPARC Compliance Definition.

The Object Management Group COMG) has issued a Request For In formation (RFI), 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 available to all interested parties at a cost of $50 through the OMG's Framingham, MA head-
quarters.

Hyperdesk announced agreements with several independent software vendors that plan to build and integrate open distributed
applications with the HyperDesk Distributed Object Management System (HID-DOMS). IXI Limited, Constellation Software,
Inc.,and Uniplex Integration Systems plan to incorporate the HyperDesk DOMs into future releases of their software products
serving the end user PC, workstation, and server marketplace. HyperDesk and Netwise Corporation have also agreed to con-
tinue to work together to use Remote Procedure Call (RPC) technology in the HyperDesk DOMS. IXI and Uniplex are licens-
ing the HyperDesk DOMS through Hyperf)esk's Premier Partners Program. Constellation is licensing tiC-DOMS through a de
velopment and licensing agreement that gives HyperDesk the opportunity 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 MHzLSI SPARC chipset.

HOTLINE ON OBJECT-ORIENTED 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 to
the enterprise's integrated applications architecture. The
need for more systems integration is driving the rede-
velopment of many applications today and consuming
much analyst effort with the intellectual difficulties of
understanding the ever widening domain with our elli'-
rent "applications only" .based approach. The natural
layering between the domain and the application, the
natural modularity ot object domain concepts, and the
growing: foundation of reusable designs means the object
approach is evolutionary and less prone to paralysis.

It is true that other current approaches like infor-
mation engineering make a strong conceptual separa-
don between domain and application modelling. The
difference with object orientation is that, despite the
conceptual split, there is nodisjuction between domain
and application models. For example, with object ori-
entation a component such as pront may exist in the
domain model and then be directly reused in a number
of different applications. With information engineer
ing, "profit" would be unlikely to appear in the domain
model although it may be required in an application.

Corporate Data
Most large IT divisions have objectives to establish cor.
porate databases that avoid overlap and that users can
exploit to gain good business insights. Plans and man-
agers focussed on these objectives seem to come anti go
with relatively little impact. One reason has do with the
applicationbased project team culture of the large IT
dvisLon. Project managers are rewarded for delivery.
They are not paid to 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 tearns are focussed around
the production of business domain objects-as distinct
from applications-that will lead to a more effective ar-
chitecture. Users find difficulty today in exploiting data
as effectively as they might, because the data they see
on our current databases is divorced from its context

and is meaningless in itself. Intermediate specialists be-
tween the true user and development evolve to handle
the query, which is expensive. Through encapsulation
of data and process, object orientation adds back the
context dimension.

Quality
Alllarge IT divisions have quality campaigns. However
quality is defined, <'fitness for purpose" has to be an es,
sential component of its definition. Our current water-
fall production cycle means that projects are commit-
ted to a specification well in advance of delivery. Two
years is not uncommon for a large project This is in-
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compatible with"fitness for purpose" because the busi-
ness is evolving continuously. IT managers that have
posters on the wall about "delivering IT products ancd
services on time, right the first time, etc." ate 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 prck
duction to mature to a state analogous to the produc-
tion line in engineering manufacturing. The "cost of
quality" is known to be around 20% in manufacturing
and currently around 60% in software production. The
potential for IT unit-cost saving is substantial,

Computing "horse power" from hardware
Many chief executives are sceptical over the value of
budgeting money for intelligent workstations for their
business users. Every few years the performance/price ra·
tio of hardware doubles. Factors such as increasing pro-
cessor power, memory capfacity, communications speed,
and parallel processing will continue to encourage de-
maiids for software far beyond our current ability to de.
liver, particularly if real computing horsepower is to be
obtained from this equipment. In comparison, software
production has virtually stood Still.

Software requirements in the next decade will not
simply be more of the same, i.e., larger databases and
faster machines. They will include being responsive to
the business through the rapid assembly of new and ex-
isting software conlponents to meet the 5pecific 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 and the new interfaces that give the user more
flexible ancl effective control over system behaviour. All
manufacturing disciplines are characterised by the evo-
lution of this movement of power from the developer to
the user.

This phenomenal progress iii hardware technology
coupled with the needs of the business from its IT op-
eration provide the biggest single reason for an effective
reuse technology. Ob ject orientation is today the only
approach capable of supporting reuse on the scale nec-
essary to enable the major shift in our software produc
tion process.

Reuse

We found evidence from practitioners to support the
above vision. With regard to reuse metrics, we found
high reuse levels (oril¥ a small proportion of the com-
ponent changes each time it is used in different app[1.
cation) in graphics, for example. We did not find
sufficient metrics to know what the general reuse levels
are for commercial objects, e.g., customer, product,



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 iteratively
during the "build" process, each iteration sending shock
waves through the development Icann. Continuous pro-
totyping without adequate foundation modelling is not
the way. Second, tight deadlines had been agreed to and,
apart from the new technology, a whole new manage-
ment approach had to be invented within those time
frames. Careful attention to these factors for beginners
is well worthwhile.
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REFLECTING THE BUSINESS OF THE ENTERPRISE

Modelling the enterprise
We found sufficient evidence to support the claim that
object orientation enables IT to more effectively reflect
the business of the enterprise. Object orientation pro-
vides a natural model based on classifying the real world,
using distinction 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. It differs from other
techniques in that a precise definition of business terms
arises.

The dynamic nature of the real world is modelled di-
rectly and earlier than m 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 objectives can be modelled effectively because
they must eventually be quantified and translated into
a particular state that objeCIS modelling the business
must reach.

Business concept interfaces
Object orientation enables the business to be reflected
more effeetively at the user interface by the use of busi-
ness object inteifaces. Research shows that Interface us·
ability and employee effectiveness depends on three fac-
tors: appearance (10%), ease of interaction (30%), and
that the screen presents concepts that correspond to the
users own perception of the business (60%). Users should
not be required to think "applications"; they are not a
business concept. This is an attractive entry point for
the use of object orientation because it hllows us to move
forward and take new opportunities without major

E E USERS' ASSESSMENT

changes to our existing system's legacy. k still requires
the user's workplace to be modelled properly and stable
objects identified. These objects will only "exist" on
front-end intelligent workstations as access to the host
will be required to retrieve and store instance data al-
ready existing on conventional databases, or to treat
whole applications as objects providing services on re
quest. The reality of the business world and its transac-
tions is more accurately reflected by this type of inter,
face because the traditional system "Row of control" has
passed from the application to the user. The user now
instigates his own interaction with business objects in
respofise to tasks Ln the order the business determines
each day.

Decision Support
Although we did not find supporting evidence, the ob.
ject,oriented vision should offer an important conn-i-
bution to decision support. In theory, an object model
of an enterprise would respond to events injected by a
user for the purpose of "what if' evaluations. Today, de-
cision support and operational needs are met by quite
different application types, although they manipulate
the same entities,

THE BUSINESS OPPORTUNITY

Competitive edge in the 1990s will depend on the abil-
ity of the IT operation to reach out to wherever the busi-
ness wants to go and to rapidly integrate existing and
new functions to meet the local ne¢(15 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 at which users can
easily manipulate familiar business objects that corre-
spond to their own perception of their business world.
Current interfaces-«lespite the sophistication of graph-
ics, multiple displays, etc.-are applicatlons 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
bv the assembly of reusable components. An important
independent pressure is coming from the hardware cost
revolution Cone megabyte of RAM now costs less than
two lines of source code). As stated earlier, every few
years the performance/price ratio of hardware doubles,
encouraging demands for software far beyond our abil·
itv to deliver, particularly if real computing horsepower
is to be obtained from all this equipment. Object ori-
entation, iii our view, is the only technology today that
has the potential to address these issues.

co?mwamB#9..
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MetaWare Inc. announced the development of Globally Optimizing C/C++ Compiler (Version 3.1), which will include a tull
implementation of C++. The package al5O includes Source Level C/C++ Debugger and MetaWare's Windows 3.0 Applications
Development Kit. MetaWare started with its globally optimizing High C technology and has added a full implementation of
the C.++ language as described by the C++ Annotated Reference Manual by Ellis and Stroustrup. "Templates" have been im
plemented and "Exceptions" are scheduled for inclusion in the next release. For professional developers who are beginning to
migrate from C to C++, MetaWare's High C/C++ technology supports incremental "Strengths," a feature that allows the pro-
grammer to invoke 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.

Microway is now shipping EZWIN32, their 32-bit Windows Extender. This product provides 32-bit. multilanguage support for
the Windows platform, NDP Fortran, NEDP C, NDP C++.and NDP Pascal. Microway's protected mode 386 compilers have
been extended to take advantage of the Windows environment. As a result, programmers can now simply recompile their 32-
bit applications and run them using the Windows 386 enhanced mode. EZWIN32 implements character-based 1/0. This makes
it possible to create or run a 32-bit character based application in a w·indow. One can develop code under DOS or Windows
that runs under Windows without having to become an expert on the 1300-plus Windows API entry points. The NDP com-
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 virlual 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 DOS and UNIX on the 386/486/i860.

Oasys will provide the Green Hills Compi[er Family (C++, C, FORTRAN, and Pascal) and their 680X0 Cross Tools for em
bedded development of the new Version 4.0 of Santa Cruz Operation's UNIX operating system. Oasys currently provides the
Green Hills Compiler Family and the Oasys Cross Tools for 680X0 on SCO UNIX, Interactive 386 UNIX, DECstations, DEC
VAX, FBM RISC System/6000, Sun-4 SPARC, and HP workstations. The Oasys Cross Tools allow users to develop appl ications
on UNIX-based workstations or DEC VAX systems that will execute on 680X0, 88000, or 386 microprocessors.

Oasys' Green Hills C++ will be integrated with IBM's AIX Software Development Environment (SDE) WorkBench/6000, a
framework product based on Hewlett-Packard's SoftBench technology. This integration provides C++ compiling and debug-
ging capability for software developers on IBM RISC System/6000 workstations.

Oasys also announced their commitment to support the DEC OSF/1 operating system. Oasys will provide Green Hills C++ and
their 680X0 Cross Tools for embedded development of the DEC OSF/1 operating system. DEC OSF/1 is compliant with the
OSF/1 Application Environment Specification, which specifies the interface to support portable applications that will run on a
variety of hardware platforms. Oasys witt provide their software tools under DEC OSF/1 within six months of the release of DEC
OSF/1.

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 dialog-linking interface. It also generates code for
both ANSI C and Borland C++ Object\A/indows. Additional new fealureS include code generation for Borland's C++ Object
Windows library as well as ANSI C, and project file generation for Borland's Turbo C for Windows interactive compiler.
ProtoGen 2.1 utilizes Borland's custom control DLL and generates code to access these controls. C++ ProtoView dialog class
can be used from within Objectwindows (OWL) programs to access Proto,View=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.

Raima Corporation announced that they are changing the nomenclature of db Vista, their database management systen& 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 iii applications develop-
ment and combined database technology of relational network models. The name change to Raima Data Manager accompa-
nies a new update release, Version 3.21. The update does not present new features, but includes fixes to the current 3.2 ver-
sion. Raima Dala Manager will continue to be marketed as both a stand-alone product and as a full system accompanied by
db_Query 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

Product Aimouncements is a service to the read-
ers of the HOTLINE ON OBJECT-ORIENTED

nor an endorsement of any product discussed.

A )Corp, Inc. is shipping the early release of the KBMS Hetpdesk Shell, an integrated problem managment and diagnostic sys-
tem. The KBMS Heipdesk Shell addresses the needs d a variety of help desk applications including customer support. field
service, end-user computing, and vendor technical support. It includes integrated call tracking, problem diagnosis, problem
resolution, problem management, natural language query, and reporting functions. The system is designed so that nontechni-
cal help desk staff can build and distribute the knowledge bases used to solve problems. AICorp developed the KBMS Helpdesk
Shell in a joint effort with Andersen Consulting, who will provide consulting resources when requested to support help desk
customization for AICorp customers. While it can be used without modification, the KBMS Helpdesk Shell is designed to en-
able users to quickly customize it 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-
ified to meet user needs,

BKS software announces POET, an object oriented database for C++. POET-short for "Persistent Objects and Extended Database
Technology"-Is an extension to C++. Developers write POET applications using special C++ keywords for class definitions
and a runtime system. There is no need to learn 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 being developed or
will be developed based upon demand. Poet has all the qualities of an object-oriented database management system (OODBMS)
including persistent storage of objects, searching, selection, sorting, and navigation inside the object space. Poet reads the
database struc:ture directly from the C++ class definition. Because the database is expressed in C++ ciasses, the database can
be fully object oriented. All versions of POET use one programming interface and one format for storing data. Because POET
is also network compatible. a database server can communicate and exchange objects with clients residing on different oper-
ating systems.

Digitalk, Inc. announced availability of its Smalltalk/V PM Relational Database interface- This new extension to Smalltalk/V
PM, Digitalles object-oriented programming system for OS/2 Presentation Manager, provides an easy-to-understand interface
to the OS/2 Edition (EE) Database Manager and the Microsoft-Sybase SQL Server. Tile new database classes implement the ap-
plication programming interface (API) of EE Database Manager and SQL Server. This allows the programmer access to these
database interfaces by creating objects that understand how the underlying database functionality works. The classes include
protocols to perform standard SQL operations, send SQL expressions to the database, and create such database objects as
SOLDatabase. SOLTable. and SQLRow.

Knowledge Garden Inc. announced its KnowledgePro Windows ¥2.0 (KPWin) visual object-oriented programming environ-
ment for Windows. The new version adds a comprehensive set of visual design tools, simplified access to dynamic link 11-
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 a total of over 300. Users now have the ability to add user-
defined tools on a new Customized Tools menu, size and drag Windows objects, and trap mouse-drag events.
Knowledge Garden also announced the KPWin SVW 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 a related announcement, Revelation Technologies Inc. of New York, NY, said it has shipped Openinsight, which integrates
a custom version of KPWin with Revelation's data-independent application development environment.
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Report on the Object-Oriented COBOL Task Group

This column covers the

progress of the group that has
the charter of producing a
standardspecificationfor

Object,Oriented COBOL, the
Object-Oriented COBOL
Task Group (OOCTG).

In particular, it provides an overview of the functional-
ity included in Version One of the Object-Oriented
COBOL feature set. This column reflects the under-

standing of Hewlett-Packard participants in the
OOCTG, and is not intended to be taker. as an official
Task Group document.

in November of 1989, in response to an HP initia-
tive and growing interest among COBOL vendors and
in the COBOL user community, the COE)ASYL
COBOL Committee sponsored a symposium on Object-
Oriented COBOL. At this meeting the Object-Oriented
COBOL Task Group (C)OCTG) was formed, with the
charter of drafting a specification for Object-Oriented
COBOL. The OOCTG has been meeting quarterly since
January 1990 and its participants include both vendors
and users (such as IBM, Hewlett-Packard, Hitachi, Re-
alia, Micro Focus, Digital, Sun, Southwestern Bell, and
1-Iewitt Associates.)

At its most recent meeting in December 1991, the
OOCTG selected a simple and consistent subset of fea-
tures from att those that have been investigated for in-
clusion iii Object-Oriented COBOL, and called that
subset Version One. This was presented t:o the OOCTG
parent committees CANS X3J4 COBOL Committee
and the Codasy[ COBOL Committee) on January 16,
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1992. Version One represents an important milestone
in that it includes powerful functionality and provide5
those interested in Object-Oriented COBOL with an
understanding of the OOCTG technical approach. It is
also possible that some of the early implementations of
Object-Orierited COBOL will use Version One as a guide.

The final technical report submitted by the OOCTO
to its parent committees will include some additional
features that are not included in Version One; in par-
ticular, exception handling.

GOALS OF OBJECT-ORIENTED COBOL
Before discussing specific features iii Version One, the
goals that have guided the work of the OOCTG will be
outlined. 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 software complexity.

The first goal for Object-Oriented COBOL was to
improve the modeling of real world problems in soft·
ware. Normally, in COBOL, a bank account problem is
translated into a set of logical operations distributed
among programs and files. Object-Oriented COBOL
support-s 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. Objects 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 objects need not be affected by changes
iIi bank account data layout or bar& account service 171-
plementation, as long as these changes do not affect the
interface to bank account objects. This approach eases
maintenance and improves reliability.

The third goal for Object-Oriented COBOL was to
support software reuse. Reusability of software compo-
nents is potentially t:he most important single factor in
increasing software productivity. Version One of Ob-
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ject-Oriented COBOL supports this capability. For ex-
ample, the definition of bank account objects can be
reused when constructing definitions of other classes of
objects, such as checking account objects.

Another goal for Object-Oriented COBOL was to
support incremental development. Existing definitions
of classes of objects must be easily specialized and ex.
tended as new requirements arise. Version One supports
this capability. The Object-Oriented COBOL class-
defining bank account objects is easily extensible to pro-
vide a definition of credit card objects.

Other goals for Object-Oriented COBOL relate to
the specific characteristics and priorities of the COBOL
user community. These include compatibility with ex.
isting COBOL, ease of learning, and ease of use.

FEATURES OF VERSION ONE OF OBJECT-
ORIENTED COBOL
Version One defines a set of basic features, which are
listed below and then discussed in turn:

• Object

I Class

•Inheritance

• Interface

• Object Reference

e Conformance

• Generic Code

• Factory

• Object Lifecycle

Obiect
The basic construct of Object-Oriented 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, which operate on the
object data. Objects allow applications to directiv model
the problem domain. Objects in Object-Oriented
COBOL can be both dynamically allocated by users and
statically pre-allocated by the compiler.

Class

The cbs in Object-Oriented COBOL defines the imple-
mentation of a class of objects. This includes defining the
object data formats and the object service implementa-
tions, or method bodies. For example, the implementa.
tiEn of CUSTOMER-ACCOUNT object is defined by the class
BANK-ACCOUNT. All BANK-ACCOUNT objects share the saine

services (DEPOSIT and WITHDRAW), and share the same
object data formats for BALANCE and ACCOUNT-NUMBER.

Inheritance

Inhaitance 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 functionality, and add
the service PROCESS-CHECK, extending functionality.

Interface

All objects have intafaces. The interface to an object
consists of a description of the services that the object
supports. The object interface CUSTOMER-ACCOUNT de-
scribes the services DEP0SIT and WITHDRAW. Object in-
terfaces are separate constructs fror[1 Cass definitiOnS,
because the interface describes the services available for

an object, while the class describes the implementation
of an object. The object interface for CUSTOMER-
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 refo·ences are used to
access the services of dynamically allocated objects. Ob
ject references generally specify the interface supported
by the object they are referencing. For example, the reft
eretice CUST+ACCT-REF can be declared to referetice ati ob-

ject of the BANK-ACCOUNT interface. A client can then
access the services DEPOSIT and WITHDRAW through this
reference. by using a new COBOL verb, INVOKE.

Conformance
Conformance in Obiect-Oriented COBOL is based on
interfaces. If one interface, CHECKING-ACCOUNT, contains
descriptions of all the services in another interface,
BANK-ACCOUNT, then CHECKING-ACCOUNT conforms to
BANK-ACCOUNT. (The full conformance rules are not
presented here.)

The important point regarding conformance is that
ifCHECKING-ACCOUNT conforms to BANIGACCOIINT, a CHECK-
ING-ACCOUNT object can be used wherever a BANK-
ACCOUNT is expected. This is because CHECKING-ACCOUNT
supports al] the services that BANK-ACCOUNT supports.
This has [he important consequence that if a new class
such as CHECKING-ACCOUNT is added to a system, old code
that expects BANK-ACCOUNT objects will continue to work
without change. This makes it easter to incrementally
modify systems to meet changing requirements. Con-
formance relationships are fullv checked by the compiler.

Generic Code
Confurriance relationships support gen€?ic code. Generic
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Book Wat

Borland C++ Programming for Windows
Bantam Books 666 Fifth Ave.

New York, NY 10103

(212)492-9545

Bantam Computer Books has added Borland C++

Programming for Windows by Peter Norton and Paul Yao to
the Borland Bantam Series of official books. Written for the

intermediate 40-advanced C prograninier, Bor/and C++

Programming for Windows covers programming tech-
niques, the ObjectWindows library, requisite information
on Windows architecture, memory management, Graphics
Device Interface (GDI), compatibility issues, and Windows
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One might expect it 1.c> become unmanageable with large
scale problems. We have found this to be true in part.".

It is unclear from the authors' presentation how this
approach qualifies as object-oriented. The Information
Structure Diagram does include super-type/sub-type, but
1 don'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 that are criti-
calto preserving the semantics of the object, not to men-
tion the business or 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. computed
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
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programming tools. Peter Norton is the author of the popu

lar Norton Utilities software package for IBM and compati-
ble PCs, as well as the Norton Commander program and

Norton Utilities for the Macintosh, Paul Yao is president of

International Systems Design and has authored several
books, including coauthoring Bantam's Peter Norion's
Windows 3.0 Power Programming Techniques.

development lifecycle will the diagrams and documen-
tation be useful? To get maximum benefit from any tech-
nique and supporting methodology, such as Shiaer-
Mellor's, the answer to either of the first two questions
must be "yes," 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
to live up to the claims made on the back cover: "This
is the only book that treats the subject in enough depth
to tell an individual practitioner how to:

e collect information and expert knowledge about the
problem at hand

• transform that knowledge into well-defined objects,
ataibutes and relationships

• fully incorporate the resulting information model
into the software development process." E E



OBJECT ORIENTED SYSTEMS ANALYSIS,
MODELING THE WORLD IN DATA reviewed by Michael Fuller

by Sally Shlaer and Stephen J. Metior

BJECT RIENTED SYSTEMS ANALYSIS by
Sally Shlaer and Stephen Mellor is another in
the recent spate of books updating the Yourdon
structured analysis/structured design approach.

2. The Overdew Infonnation is a simplified version of
the Information Structure Diagram with the attribute
names and associated key indicators removed.

3. The Object Specification Document is a textual de-
scription of the entire model. Included is a defini.
lion of the object and each of its attributes, deelam.
tion of primary and alternate keys, and the domain
and business function of each attribute.

Michaef Fulfer is an infra·iiia-
Noll engflteering COn.SUtatit,
and has deveoped Urge scale ,

distributed applications with a
Variety of technologies: in-
cluding Eiffel He can be
?·cached at (415) 928,7067.

The book adopts a popular press writing style and pic.
cure book format to introduce newcomers to the field of

designing software.
it isa remarkab[yshort book, totaling just 149 pages.

The main text of 108 pages presents relational theory,
semantic constructs, a new dlagramming style, interview
techniques, and a format for supporting documents. As
promised by the back cover, there are lots of cartoon
drawings to clarify the text. The remaining 34 pages con
sist of the table of contents, an introduction, two fully
worked examples, bibliography, and index.

1 regularly use several of the techniques presented
in this book, 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 techniques
to be developed during object-oriented systems
analysis:

1. The Information Saucture Diagram is derived from the
Entity Relationihip tnodels proposed by Chen (1977),
Tsiritzis and Lochovsky (1982), and Martin (1985).
This version lists the name of the object followed by
the attributes that describe it. Attributes are marked

with an asterisk to indicate participation in the pri.
mary key or a "dot' to indicate participation in an
alternate kef Relationships are drawn using the 'ar
rowhead' notion to indicate multiplicitv, are named
in both directions, and are marked with a 'C' to in-
dicate conditionality.

4. The Rdationship Specification Document is a textual
description of each relationship pair (from/to each
object). Included in the definition is the multiplic-
itv, conditionality, what business policy the rela.
tionship is enforcing and why, and what attributes
are implement ing the relationship.

5. The Short Fonn Document is a data dictionary type
listing of the objects with attributes and relationship
phrases (Region CONTAINS Common Block
(1:Mc)).

6. The State Transition Diagram is used to document the
lifecycle of the information model objects. This is
intended to integrate the data aspects with the
eventfaction pairs that actually cause tile 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 that these tech-
niques are so powerful that managing the complexity of
analysis is reduced to a simple, though tedious, docu-
mentation exercise. My experience is that these tech-
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 Information Structure
Diagram (ERD) connins a great deal of information:

co?larlled m t.ge 2 t.
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codle stresses the logical functionality over the service
implementation, because the same logical functionality
can be bound to a variety ot service implementations.

For example, suppose CHECKING-ACCOUNT reimple-
ments the WITHDRAW method it inherited from BANK-

ACCOUNT, to impose a transaction fee <,11 each withdrawal,
The service WITHDRAW has the same interface in CHECK-

ING-ACCOUNT and BANK-ACCOUNT classes, but different
implementations. Because CHECKING-ACCOUNT conforms
to BANK-ACCOUNT. the service WIiHDRAW can be requested
of both a CHECKING-ACCOUNT and BANK-ACCOUNT object,
and in fact the code invoking this service does not need
to 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 automati.
cally dynamically bound to the request at runtime.

Factory
The class deftnition contains an object portion, described
above, which defines object code and data, and a fac-
tor) portion, which contains factory code and data.

The factory 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 objects, which can be dynamically
allocated and destroyed), and there is alwavs one per
class. This allows the factory object to support two im·
portant functionalities. First, factory data are shared by
all objects of a class. (Object data 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 interest on a savings account.

I 'SERS' ASSESMENT .a).it„2ted fTom paged

NO PANACEA

It is clear that these benefits are unlikely to be achieved
wit:hour experienced assistance and investment in train-
ing. New management problems appear, Changes in
culture and the need to reorganise are common in most
IT organisation. Management of software as an asset
(especially at [he analysts and design level) will be a
novel experience for most enterprises. We concluded
there are no methodology. CASE, or database products
sufficiently mature to justify immediate migration of
any largescale IT function. From a commercial systems
viewpoint the available products and techniques can
currentiv be used for small to medium applications, for
front-end work (new user interfaces and integration of
large existing systems to meet the needs ofspecific work
places), and for enterprise modelling. Nevertheless,
there have been several recent examples (e.g., the au.
tomobile industry) of its use for large-scale enterprise-
critical applications either to gain a competitive edge
or because a competitor has adopted the technology.
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VAll objects of th@ savings account class would share the
interest rate data defined for this kind of account.

Factories also all support the service of new object
creation. Requests for new objects go to the factory,
which actually allocates the memory for the new object.

Object Lifecyde
The object lifecycle consists of object creation, initial-
ization, finalization, and destruction. The user interface
to the lifecvcle consists of one verb, INITIALIZE, which
triggers both creation and initialization of an object.
Users do not need to worry about finalization or de-
struction; these operations are carried out after auto
Inatic metruory management determines that objects are
no longer referenced.

While the user interface to the object [ifecycle issim-
pie, class designers have considerable power available in
defining the implementationofthe various phases of the
lifecycle. The users see only INITIALIZE, but the class de
signers can define methods that implement creation, ini-
03[ization, finalization, and destuction. If these are not
defined in the class, defaults are provided by the systetn

SUMMARY

Version One of Object-Oriented COBOL contains some
features that have not been touched on here, due to the
brevity of this column. The intent of this summary is to
provide a simple overview, to impart ati idea of the power
of the feature set to those unfamiliar with the work of

the OOCTO, and to communicate a general sense of
the technical direction of the OOCTG. a m

The way forward is to explore the technology and its
management on pilot applications, front-end work, and
enterprise modelling. On a broader front, a proposal for
a further year's work by the OIG 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. E E

Nonnian Plantis Chanman and a foiinder of the Object filter-
est Group, and a consultant specializing in the iTitroduction of
object technology into Lzrge IT organizations. He Tecentb re-
tired as a senior manager ni the ZT diusion of British Airways,
after 25 lears 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 perfogn a single
function. They were used by the Pharaohs
once. Cortez burned ships built to be reused

after a single trip.
1n the 1940s, four years of the most intensive research
in history resulted iii the most expensive single-use prod-
uct imaginable: the atomic bomb.

Discardable things are not new in science, technol-
ogy, or history. Our beaches and highways are littered
with things like razor blades and tin cans: all built as if
to endure, but all destined to be thrown away. Software
systems are built from electrons; they vanish at the snap
ofaswitch. But, methods fordesign and construction of
software resemble those used to create Styrofoam cups,
The software systems they evolve may be destined to
become electronic litter.

Object-oriented technology is one of a host of forces
changing the field of commercial application develop-
ment. For example, "business re-engineering," redefining
the basic business process anc] goals for a company, is an
influence that makes the ability to change how a com-
patiy does business an important competitive require-
ment. Similarly, application technology 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 Illain-
frame applications are supplanted by standalone,
character-based mini-applications, and as these, in turn,
are supplanted by graphic-based processes, application
software must be modified, discarded, or inigrated. There
is no stability today; there is likely to be less stability in
the future.

Frank Douglas is a consultant Economic trends are increasing the competitive pres,
in the New York area. sures in the marketplace as large, once' invincible com-

panies experience reversals of fortune. All of these forces

by Frank Douglas

mean just one thing: The rules for d01Ilg business are
changing radically. The rules for building applications
will also change.

Businesses that cannot change will fail. If develop-
ers of business applications cannot adapt to the new,
more volatile business environment, they themselves
will be discarded.

One of the first aspects of application development
io be eliminated LS the standard 2xl system develop·
ment cycle ("two years, two million dollars"). It is un-
suited to current business pressures. In fact, methods of
Rapid Systems Development are proliferating in an at
tempt to come to grips with the problems created by
continual change in business and technology. These
methodologies are only a stopgap

The problem is more fundamental. The concept of
fixed-stage, invariant.sequence development patterns
is madequate; it may even be true that the entire con-
cept of the application lifecycle is maladaptive. Given
constant changes in the technological base for applica-
tions, the stimulated changes induced by a "busness re-
engineering" industry, and the pressures generated by
economic decline, major fixed-stage, invariant-sequence
methods will produce systems likely to be obsolete well
before their requirements are fixed and documented,
The lifecycle concept, emploving an assumption in the
value of software 85 an 'asset," will compel extraordi-
narv efforts to "salvage" and "refit" these assets: an im.
possible and self.defeating task. The lifecycle concept
may be better 5uited to a stagnant or declining tech-
nology than to one that is changing its foundation as.
sumptions many times a year,

One way to cope with these changes ks to build soft-
ware so cheaply ind so fast that k 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.
|t is always a treat to watch "old- time" programmers re-
act to the phrase, "discardable" They respond that that's
how they built their current A/P system 20 years ago.
Still others comment, "Sounds like APL to me." Nearly
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The Australian object-oriented scene
by Brictn Henderson.Sellers

I would like to reflect on some
of the more exciting object-
oriented events around the

country duling the previous
12 months. There are

perhaps two perspectives to
report upon: national and

local activities.

Our most recent national activity, 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
format is two days of tutorials followed by the technical
program, including keynote speakers. Although k is pos-
sible to attend either portion, it was encouraging i o see
that most delegates attended the full conference.
Although, as the Tutorials Chairman for this confer-
ence, I should admit to bias, my impression from [alkr
ing widely to delegates was that all the tutorials and
technical paper sessions were very well appreciated.
Probably the biggest attendances were for the tutorials
bv Adele Goldberg and Kenny Rubin (project manage.
inent), Roger Duke (formal methods), and my own Canal-
ysis and design). That the enthusiasm in Australia is bi-
ased towards management and analysis and design
methodologies reflects the high degree of industrial/com-
mercial interest in getting down to reat 1Inplementa-
tions. 1 find that extremely encouraging. In a similar
vein, the conference closed with a panel of international
and national representatives responding to questions
from the audience on the real issues of commercial adop-
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tion of O-0. It is also intriguing that the use of formal
methods within the O-0 development paradigm is so
well supported. Again, I take that as an indication of
the seriousness mid entliusiasm for O-C) with in Australian

business,

The other national meeting of interest was a much
smaller workshop to which all Australian academics
currently researching into 0-0 were invited. This was
highly successful in bringing together 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 relationships across a coun-
try that is as huge as North America.

For the majority of practitioners, national meetings
serve a limited purpose, as they are held infrequently.
Local, state-based interest groups provide a more on.
going service. As 1 write, there are now not only Special
Interest Groups (SIGs) of the Australian Society in
Sydney (New South Wales) and Melbourne (Victoria),
about which you heard in the last Down Under col-
umn, but also a new group has recently started in
Brisbane (Queensland), and a decision was taken in
September to look into the possibilitv of organizing an
ACS O-0 SIG in Perth (Western Australia). In addi-
tion, many commercial organizations have held one.
to five-clay seminars or courses for detailed considera-
tion of selected aspects of object technology. Speakers
at these have been both national and international pro-
tagonists for object technology.

All in all, despite some O-0 projects being canceled
purely from business reasons (Australia also has a fairly
deep recession), the general outlook for O-0 in
Australian business iS optimistic. E E
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coesn't mean that the dream was wrong or that reality
c.an'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 modeling and design tools. We need
to partner with the companies that have been in the
traditional CASE arena so we can share our represen-
tation technology with them. They, in turn, can share
with us their knowledge of large teatin I)regrall]Ul mg prO-
jects, project management, documentation, repository
interfaces,and model management. A lot of value has
already been delivered in these areas in the existing
CASE market, so we will work with partners to obtain
the pieces of the puzzle that we ourselves don't com-
plete. Working with James Martin is the first and avery
critical step in building this strategy. Realistically, one
company of our size cannot do it all. Partnering with
two or three experts m cor®tementing areas can bring
a better solution to market.

I IOTLINE: This must have been the basis for your work-
ing with KnowledgeWare?

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 anc] services

so the customer gets the complete package.

HOTLINE: Given James Martin's direction with
object-oriented planning, how will Intellicorp provide
tooting or support for business re-engineering?

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 hellping
people build better computer applications, leaving strat
egy up to the executives. If vou look a couple of years
ahead, the bridge between these will be very solid and
successful. My rule of thumb is "only one new thing at
a time." [t's new enough to try to put object technology
to work on traditional IS problems. If we can make the
technology accessible, there are other people who can
help embrace the suategic uses of these tools. Martin is
clearlv leading the way. Our biggest challenge is boil,
ing oblect technology down to its essence and packag-
ing it in as approachable a way as: possible.

HOTLINE: 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?

E E INTERVIEW

BRANSCOMB: Business visua[ization is about captur-
ing business requirements more directly ill software. I
think it will evolve to simulation, but today being able
to allow the user or systems analyst to actually see a
graphic metaphor for the business requirements during
the construction process is critical-to extend the ve
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 between the end user's business

model and what the programmer 15 trying to produce.
We think that visualization is important, particularly iii
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 application.
We have three t:echniques 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
relationships

2. maintain the process and policies of the business in
methods and procedures

3. maintain the decisions and strategies of the business
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 business for
managers, but we give the implementors the language-
level tools that have within them the essence of that

higher-[evel view. So, in some sense, with objects the
specifications are directly executable because that's the
level at which they are captured.

HOTLINE: What's the bottom line on object-oriented
CASE products?

BRANSCOMB: If it can't contribute to the strategy of
the company, it's not worth buying. IS wants to know
how to get better value out 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. E E
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One fact mud be understood from the outset: An ap-
plication developed within a period of a few days, or a
few hours, will not have the generality or the robustness
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 opportunity to design to a more general case.
The usefulness of such a system expires when that specific
purpose changes.

The system will be implemented by the developer
interactively and adjusted until it produces the correct
effect. Whenever it fails to function correctly, it can be
changed in a highly specific wav-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
cosbproducing components are simply removed: They
are not needed. When the application is no longer ap-
propriate, it is discarded.

The very idea of building applications to be
used and discarded is disreputable today.

What a "single-shot' application sacrifices in ro-
bustness il more than rectaims 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 idell-
tical form to allow a software designer to identify the
requirement with any certainty. It must repeat itself
sufficiently frequently to justify the expense of design.
ing, developing, and implementing a system. These
procesws are associated with fairly well-established
business systems. They are also associated with larger
businesses.

The requirements for "critical 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 limited assets, attempt to exploit: poorly undet-
stood opportunities that yield much smaller profits at
higher risks. The second case is similar: Existing cori-
panics undertake a one-time initiative to meet com,

every mainframe programmer or administrator has a
stockpile of discardable applications. These are small
processes written in an easily manipulated format such
as SQL or REXX. They perform a single function, then
are discarded.They are not discarded iii the sense of be-
ing thrown away, but they are usually consigned to a
software attic awaiting recall to 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. Other 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 limited 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 build-
ing applications to be used and discarded is disreputable
today. Even though discardable applications Lack reCOg-
nition as a legitimate endeavor, they may well be the
"Silver bullet" for the application programmer to use to
quell the turbulence being produced by changes in the
19903. The emergence of specialized tools particularly
well suited for creating discardat>le applications is un In-
teresting development in this regard. For example, Bor-
land's Object'/ision a[[ows eit-her a programmer or an
end user to develop a sophisticated data entry svstem
within a few hours.

Nor is it surprising that object.oriented development
environments such as Smalltalk or Actor seem to be par-
ticularly well designed for developing and managing dis-
cardable, limited-use application systems. Smalitalk/V
was used effectively to create such an application in a re-
cent "Development Shoot-out" conducted bv PC WEEK.
The assignment was to develop a "single use" applica-
tion quickly. Of course, the goal of the competition was
to determine which platform was the most effective iii
developing new applications. But the stated purpose of
the competition 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 businew environment that Ls startitlg to
emerge. The application can be composed quickly in re-
sponse to sudden changes in business requirements. Be-
cause the system must only accommodate a limited num-
ber of business cases, the code does not have to
incorporate tests for totally unexpected variations, nor
must it manage complex error conditions.
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petitive demand. For example, a company might de-
vetop a one-time sales campaign. In fact, the PC WEEK
shoot-out represented a variant on such a speculative
one.time effort.

Neither of these situations can justify a major sys-
terns 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 a concomitant need for commitment to mai-

jor assets is what will motivate limited-use application
development

Opposing the belief in the ultimate
law and order of completely generalized

systems may seem to be heresy, but
these beliefs are pure habit.

But if there is a need for single-shot applications,
there is a significant force workmg against Lt: the force
of habit. It is astonishing that in an area as Young as sys-
tem development there are so matiy binding habits and
customs. The standards of evaluation are based upon an
almost clinicallevel ofrepetitioncompulsion. Most pro-
fessionals working in this field are infected with this
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
programmers will tiv to obtain maximum generality and
reusability. Rather than trying to develop a simple macro
to add a single line to a 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 programmer has
filled libraries with such macros.

There is a belief that systematic conception and care-
ful design is synonymous with the fixed-stage, invariant
sequence methods. Designers generally believe that any
explicit event is an example of a more general "law." It
is that law that must be codified and automated. The

event is trivial, even misieading. This belief has been
encouraged by those who are attempting to rid com-
mercial systems of carelessness and evdn incompentnce.
Opposing the belief in the ultimate law and order of
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completely generalized systems may seem to be heresy,
but these beliefs are pure habit.

lt is a habit that is difficult to replace, particularly in
the case of discardable applications development. The
designer of such systems will require a mastery of higher
forms of reasoning, including the ability to distinguish
patterns indicating the operation of a more general case
from those in which the event manifests nothing more
than itseli Learning to "cut the Gordian Knot" will be
a difficult task for a generation of application designers
taught to reason iii a single way.

Discriminating between situations that encourage
disposability and those that demand reusability is the
first step in breaking the habit and introducing such
applications into general use. Some situations are quite
simple: end user applicationa involving queries of a
database are a simple example of candidates for dis-
cardable svstems. It is usually 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, tfhe
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-
open 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 function. This may only be true
because large businesses have found it expedient to re.
place highly repetitive functions with a few lines of iii·
struction to a computer. It will not be true when an ex-
plosion of small businesses may find the computer-based
application an obstacle to their success. It is quite likely
in this economic and technological climate that, if no
alternative to the fixed, invariant stage type of devel-
opment pattern is found, application software develop·
ment may share the fate of other endeavors- Commer-
cial application development may constitute the
foundation of economic resurgence, or it may become
a quaint archaeological remnant of an earlier 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 into an inanimate body. For this I had de-
prived myself of rest and health. 1 had desired it with an
ardor that far exceeded moderation; but now that I had

finished, the beauty of the dream vanished, and breath-
less horror and disgust filled my heart."

-Mary Shelley, Frankenstein E E

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

BRANSCOMB: The customer for object technology is
not just IS. because there are industries that do not sup-
port the traditional IS 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
support group-it may not be the same IS department
that handles the general ledger. In telecommunications,
such as the European PTL and the U.S. Bell Operat-
ing Companies, the IS organization 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.
lieorp's customer would not be the advanced develop-
Inent 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 that the end users are
also programmers or engineers.

HOTLINE: Much of your emphasis is on evolution froni
and integration with today's technology, but we still have
to achieve a shift of perspective to get from procedural
technologies to object-oriented. How do you attack this?

BRANSCOMB: We're learning 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
veteran and ask them to turn their head inside out and

think about encapsulated objects, dynamic typing, and
message passing. Moving task focus to a higher level can
be tough, but usually when these folk have a chance to
work 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 memory optimizations on their pro-
grams. Those people might be customers, but they'll like
PROKAPPA because they can get down and dirtv in a
traditional way. They'll value the hybrid aspects. On
the other end of the spectrum are the CASE users, sys-
tems analysts, and 4GL users who are focused first on
the application requirements and business strategy. For
them programming is only a secondary concern, and
PROKAPPA represents a much more direct link to the
business problem at hand. If these analysts have had ex-
perience with ER diagramming or information model-
ing, they'll find the transition to objects and relations a
very natural one. Our goal with PROKAPPA is to pro-
vide one tool that can embrace both audiences; there-
fore we provide both levels of interface: the down and
dirty C interpreter and tools, and the high.level graph.
ical modeling interface.

HOTLINE: If I understand correctly, you're saying there
ts still a need for close-to-the-machme programmwg on
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some applications, and that object-oriented doesn'I nec-
essarily mean abstraction without the ability to touch
the bits and bytes?

Moving task focus to a higher level can be
tough, 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.

BRANSCOMB: Yes, it's important once your applica,
tion is functionally complete to be able to bring in the
programming wizard to optimize for the particular mem.
ory management, operating system, hardware, etc. The
trick lS 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 bust·
ness application developers, ft can be optimized where
and when required by someone who specialized m the
machme environment,

HOTLINE: How will the object technology industry be
changed by the introduction of information engineering?

BRANSCOMB: The introduction of informat:ion en-

gineering is the healthiest thing that could have hap-
pened to our industry, because it will put our best minds
to 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 learning 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
object technology for the IS user moving toward model-
driven development. This raises the issues ofmodel man-
agement and repositories that the 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 it
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James Martin on CASE tool development, perhaps you
could elaborate on your vision for CASE. Where is the
ted,Ilology going. and what do objects bring to the party?

BRANSCOMB: If we look back over the last 15 years
of evolution in software development techniques, we've
done a good job of capturing the information mode[-
the structure of the business. We can access all of the

important measures of business productivity. We can 10-
cate all the boxes in the warehouse; locate and name al[
the customers. We can store all the data and capture the
structure of the company. What we have not done a
good job of-where software technology is still iii the
stone age-is capturing the behavior and process of the
internal workings of the company. Historically, software
has not easily represented the goals, assertions, business
policy, and procedures of our organizations. We haven't
been able to captures the behaviors in a way that easily
marries with the structure captured in the information
model. What you'll see in the next generation of CASE
is much more precise attention to ways of describing and
representing in software the strategy and policy of the
coinpariv's managers. Object CASE will provide for cap-
turing business behavior that is itself a very fluid thing.
The structure is fairly stable and repetitive over time.
Management, policies, and goals tend to be fluid over
time. Modeling events, diagramming business policies
and rules, and incorporating that into computer mod-
eis of the business will probably be areas where you'll
see the greatest innovation.

HOTLINE: How does this work for a company thathas
delivered construction tools for the last ten years?

BRANSCOMB: Intellicorp is primarily a design- and
construction-focused company but, applying the theory
of garbage-in, garbage-out, it's very important that there
be good graphic metaphors and modeling tools for cap-
turing the essence of a business strategy and it's reta-
tionship to information in the company. The upstream
models must be able to drive the downstream construe

tion of the computer application,

HOTLINE: I've noticed a tendency in the O-0 corn-
munity to reject everything that smells of relational or
information modeling. There's a pronounced tendency
to say "that's not rea[ly object oriented," which sounds
to me like "that's not what I invented." Is the 0-0 com-

munity throwing out the baby with the bath water?

BRANSCOMB: Yes, and there's no need to throw the
baby out! We've seen very powerful value accrued with
entity,relationship diagramming and relational database
technology. The combination of ER diagramming and
tools for translating that into relational database im.
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plementations is valuable. It would be a mistake to throw
out what's been good about the tools people have in-
stalled fordata managementand modeling. Information
modeling techniques are generallv viewed as adequate
The problems with that technology result from how that
information model resolves itself 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 hoM the
promise of extending what we've already invested in in-
formation models out to the interface and process logic.
Icon't think we have to move very far afield from ER
and RDBMS to incorporate the benefits of OOPS. The
real impact is seen is on the process logic side.

HOTLINE: You're advocating an extension to tech-
nology that IS already has and knows how to use ?

BRANSCOMB: Yes. You get the structure with ER
modeling. To get the behavior and the strategy, you
need something new. The data is what the behavior
and the strategy operate 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,
pseudocode, structure charts, etc. Where you want to
store policy is in conjunction with those pieces of the
business to which it relates. It seems natural to want a

close relationship between the what and the how. To-
day we blfurcate those two things, and ask IS to go
down two different paths to be able to express the goals
of the business. Many times the goals and strategy get
lost or stripped out, and you end up with only the data,
Lost are the reasons why the data's important. If any
thing, we have too much data. Most companies are fae·,
ing the problem of a surplus of data, and a deficit of
tools for extracting meaning from that data and putting
it to work.

HOTLINE: From the way some of these issues get pushed
aside by many of our colleagues in the object technot-
ogy community, I wonder if they have never faced these
problems of business information management?

BRANSCOMB: I think that's thecase. Some of my co[,
leagues take kind ofa purist view. They see a software
metaphor that might be valuable, but minimize what is
underneath. The software metaphor is just the tip of the
iceberg. Project management, data integrity, resource
ut[izatton, team programming, and data management
are all part of the ancillary infrastructure that's required
to make a large-scale IS project successful.

HOTLINE: You'vespoken of IS as your target customer,
but what about non-IS organizations? Will they benefit
from object CASE?

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY
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Bringing 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 recent iionmerge- with KnautedgeWare, intellicoip's
new CEO K.C. Branscomb is focusing the Ann on integra-
Non of objects with the smndanis, technology, and data-cen·
tered engineering ?nethods of todd)<'s (01*07·ate info7·mation
.systems US) organdations. Ms. Branscomb's crisp under-
sumding of coope·ation. compatibility, stancktrils, and built-
ing on existing information·sharing niechanisms represents a
fundamentally different approach than has been taken s° far
h other vendors of CASE and metkids for object technolon
(OT). As Inteliiaorp breaks away h·om its past as a vendor
of AI tools, Ms. Branscomb is betting the company 071 7neld-
ing objects a?id 24)7?nation engineering as the delivery vehicle
fcm-drking objects bito niabistream IS culture. As Branscomb
obseries, this is no mean trickl

-Editor's note

HOTLINE: What is the focus of Intellicorp's strategy,
and what brings you to the object-oriented technology
marketplace?
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K.C. Branscomb interviewed by Robert Shelton

BRANSCOMB: Intellicorp is putting object technol-
ogy to work for corporate information systems organt-
zations in a meaningful and pragmatic way by support,
ing object-oriented design and construction of
client-server applications and CASE integration.

HOTLINE: Why do you see object technotog¥ as a key.
st:one for IS?

BRANSCOMB: Object technology can play an impor-
tant role in streamlining existing CASE There are at·
ready well over one billion dollars in investment in cap-
turing business requirements in infbrmation models at
major corporations. Object technology can help deliver
on the promise of CASE by enhancing the existing tools
with better downstream construction techniques and de-
livery architectures. The resulting improvements in pro,
ductivity can pay back the investment. IDC did a study
that indicated a 14:1 prodtictzivity advmtage. Weare more
commonly seeing between 5:1 and 10: 1, sometimes more.

HOTLINE: From the viewpoint of the IS community,
what does Intellicorp bring to OT?

BRANSCOMB: The particular perspective that we bring
is that we have significant practical field experience its-
ing 0-0 tools, applying them 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 to make
it real. From our experience we have learned what's good
and powerful in OT. We've also learned that, to be ac-
cepted, OT needs to be packaged in a way that repre-
sents an evolutionary (not revolutionary) approach.

HOTLINE- That sounds like hard-won experience from
the Al revolution.

Robert Sheiton is Editoi· of this
BRANSCOMB: Yes. Compare the history of relational newsletter.
technology to that of AI and nile-based technology. One



resulted in a huge industry; the other did not Providers
of relational products worked hard to bring relational to
the customer, completely impeeded in and as an inte-
grated step in what they already knew. Customers were
not asked to throw away their existing technology. Peo-
ple need to see the technology revolution as something
approachable. In general, AI did not succeed at this. For
object technology to succeed, we must deliver true ob-
ject technology products, but put the technology to use
in a way that fits with the CASE platform strategy, peo-
ple, and practices that mainstream IS is already accus-
tomed to. This is no mean trick. We are asking IS peo-
ple to embrace a better way to build software, but m tile
context of their existing infras[ meture.

It takes a very sophisticated hybrid architecture
to take advantage of and enhance the legacy of

existing application code.

HOTLINE: This seems equally achievable with a pure
object-onented development environment capable of
client-server mtegration with existing relational database
manageinent systems. What's new?

BRANSCOMB: Anyone can generate SQL and get at
the daui--that's not the point. it takes a very sophisti-
Gated hybrid architecture to take advantage of and en
hance the legacy of existing application code. Pure ob-
ject environments like Smalltalk can't do that. We have
to extend and streamline the CASE process, and make
more effective the process of ernbracing new platform
economics. Object technology must support moving
from a mainframe-centric view to a client.server or work-
station LANI-based architecture. This implies a lot of
things. Can the tools integrate with the transaction pro,
cessing environments like IBM's CICS or AT&T's
Tuxedo? Such capabilities hold great promise for im·
proving return on investment on applications. How eft
fectively can they take advantage of the economics of
client-server architecture? Just being able to connect to
an RDBMS is not the whole answer.

HOTLINE: Does the existing infrastructure into which
you're integrating really work?

BRANSCOMB: No. The key is improving on what does
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work. A lot of companies can package object technol-
ogy for software development, but few can deliver it as
an improvement to the existing infrastructure- The prob-
lems of software development for individuals or small
groups are not as severe as tile 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 technology will have more im-
pact at the corporate level.

HOTLINE. So you see IS as struggling to change and
fix this corporate-level crisis?

BRANSCOMB: 18 has been motivated to do this for
many years. Many people have knocked IS because they
were slow to adopt PO. This is not a true perception.
They were not against technology change. IS was con-
cerned about security and sharing ofcata. This is the cor-
porate crisis, and it's been seen as the traditional re.
sponsibility of IS. Like so many new technologies, the
first commercial efforts in 0-0 come directly from the
research lab. Many of the Smalltalk-based efforts are well
intentioned, but they may be bringing too much of a re-
search orientation to a mai·ketpbee that demands con-
sistency, integration, imbedibility, and approachability.

HOTLINE: Intellicorp is taking what I would consider
to be an uncommon approach for ati object develop
ment tool vendor--providlng a visual object front end
and delivering programs in a standard, non-object lan-
guage, You are evidently emphasizing object-oriented
thinking insteadofnewlanguages withobject-oriented
syntax. Is there a message here?

BRANSCOMB: It's possible to give people the best of
both worlds. We have tried to do this with PROKAPPA

by generating ANSI C If the object concepts are not
working for a particular customer, the IS user can drop
back to their old way of doing business-they can work
in C Smalltalk is autistic-it knows all about itself and

only about itself. The corporate market generally is not
interested in autistic tools, To get object technology
into lS, we must provide something that even the most
conservative or insecure Iii person can feel comfortable
using-nking a step forward to embrace the new way
of doing business

HOTLINE: What is needed to make object technology
a mainstream concept that wins IS acceptance?

BRANSCOMB: We see three things as critical iii terms
of making the object technology community into an in.
dustry. First, delivering a set of tools targeted toward get-
ring the best out of the existing platforms. This means
they need to be embedded into the existing database

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

management systems, platforms, graphical user interface
technology, and product sets. We have to allow people
tO use those parts of the old 3GL methods that are 3 [-
tractive, but eliminate the drudgery. Second, we have
to deliver a methodology that is designed to be a searn-
less transition or approachable step from their existing
information engineering methods. James Martin does
have the confidence and commitment of the IS estab-

tishment. His critics may not feel that his methodolo-
gies 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 will trust and accept.

HOTLIN E 111 other words, you can talk about the right
way, but if people don't 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-
opment ofa true industry community. That's where OMG
plays an important role. IBM played that role for the
RDBMS community by bringing together the right play-
ers around the SQL standard and relational technology.
The OMG has made the right jfirst step with the object
request broker [Ed: ORB]. Now it is extremely important
that the participants work together to achieve interop-
erability, a consistent and approachable methodology,
and a set of marketing practices that encourage techni-
cal cooperation and technology sharing. OMG [nay 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 team so that we push the field forward, but the cus-
tomers need lo get the benefits of competition.

HOTLINE: You see the OMG as a vital part of the fu-
ture success ot corninercial object orientation?

BRANSCOMB: The OMG is an important organiza-
tion. it ts a forum for technical cooperation, encourag-
ing interoperability, and allowing for more open comr
petition m a way that serves the customers' interests
because the products are interchangeable around the
same APIs. The OMG is a forum for combining mar-
keting muscle 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
group keeping each other honest about what we're re-
ally bringing to the market.

HOTLINE: Intellicorp is teaming up with James Martin
in its drive to win the IS community. Though his infor-
ination engineering is weil established in many of the
more advanced IS shops, he's about the last person I
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would associate with object technology. Sounds like Ed
Yourdongoing object all over again. Why che teaming?

BRANSCOMB: James Martin has given credibility to
IE concepts. and can do the same for OT from the IS
perspective. The fact that 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 acl-
vantage of bringing radical teclinology into the IS world.
Our experience bringing this technology to work is one
of the t:hings he is looking to benefit from by becoming
a shareholder. lEd note. Martin's open market purchase
was 5.4% of Intellicorp conunon shares according to his
SEC filing, with a maximum of 10%.1 I think that the
fact that someone as closely mociated with the most
conservutive and traditional IS technology is embrae-
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.

Historically, software has not easily represented
the goals, assertions, business policy, and

procedures of our organizations.

HOTLINE: So the underlying strategy is adherence to
standards-existing platforms, environments, technol.
ogy-while introducing change?

BRANSCOMB: I call it environment-centric architec-

ture: Fitting into the existing systems and applications
is as important as the purity and robustness of the tech
nology implementation itself. Other vendors ask the IS
customer to buy a new compiter--04 + or Smalltalk.
That approach introduces a huge number of portability,
complexity, and mamtenance issues. We chose to take
the extra effort to ensure that object technology.based
applications could be implemented in a standard, SAA
language, ANSI C. It's more likely that the existing pro
grammer staff, tools, and applications in any given col-
porate IS shop will be ina standard language than a new
one. What PROKAPPA delivers is the ability to use the
staff, tools, and applications components while taking
advantage of object orientation. We want to give IS 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
project will fail,

Adoption of an, innovative or unfainillar technology en-
tails an increased ribk relative to the ilse ofestablibhed,
well-underatood technologies. Even wtthin the short his-
inry of computrng, (DOT must be considered an innovii-
tien, even.1 revolutionary innovation. Hence the adop-
tion of OCT on a project inciease, the prnbability offaihire.

Failure is not a word normally used in polite discus-
sions of a teclimilogy about which most readers of this
newsletter have positive, if not enthusiastic, feelings,
Nonetheless, it is a critical consideration for anyone who
wibheb to try (X)T. It ih not a possibility that can sim-
p[v be wished away. The possibility offailure in an OOT-
bast·d project is an issue that must be faced squarely. By
thinking about failure, it 19 possible to reduce the prob-
abilitv th·at failure will occur and ihe costs incurred If it

Burton Leathers does occur.

SOME SIMPLE ACCOUNTING

[n the commercial world, inost software protects are un·
dertaken because they are expected m yield a tangible
economic heneft. The resulting software ma, be hold or
rented. or it may be used to reduce costs in an existing
operation. Whatever the mode in which the economic
beneft is to be realized, there is a quanritiable benefit,
which we may Lerin the puyback.

Against the payback must beset the coht of producing
the M>ttware: the expenses for the project. The expenses
serve to redlice the Blyback so that we may deAne:

Net economic benefit - Payback - Expenses

So far, so good, but the picture ib not Yet complete.
Inany project, there ts always a risk of fililure SO it Ib nec-
essary to discount the payback statistically in terms of
the probability ofbliCCeSS. The project benefit Ls then re-
stated as:

Expected net economic benefit =
Pr(Success) x Payback - Expenses

Expressing the probability of success iii terms 01 tlie
probability off.11[ure and rearrangmg terms yielili the in-
teresting expression:

coitiiued oii ptige 4
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Fl )M THE EDITOR

e spole last month of 1991 as the opening act In the commercialization
of object tee h nology. Moving object technology from modest projects and re-
search efforts to enterprise-sized systems and turnkey consumer products,
though, isa challenge that places responsibilities on this fledgling industry [hat
many technology providers are ill equipped to handle. Unfortunately, com-
mercial software vendors and information technologists can take little com-
fort from the performance of most of their predecessors. With each new wave
of Inherently superior paradigm," vendors, technology users, and end-prod-
uct users have struggled with basic i ssues that still beg for solutions: How do
I successfully introduce this new technology into my organization? How can
we reduce quality deviation and achieve real reuse of tested, proven software
components? What should we deliver to our user-customers in the way of doe
umentation? 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 HOTLINE authors address.

From the viewpoints of our columnists, one can also find direction for begin-
ning to address some of the demands that business managers wil! place on the
object technology marketplace over the next year:

o quantifY and document the reuse available with objects and show me anal-
ysis and design methods that will help our shop achieve those results

• demonstrate thereal relum on my investment in intormation technology and
quantify the cost reduction that can be achieved using object technology

• show me solutions for sharing business mformation among hundreds or
thousands of concurrent users that will help me develop applications for
our marketing, product development, manutacturing, and customer-ser-
vice users-betore they miss the market window

e give me a tool set thal will get our software to market within our business
time constraints that also addresses the configuration management issues
of large-scale deployment and software 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 vendors and technologists
staking their claim with object technology cannol afford not to answer. Today,
our answers are generalizations and vague representations-not hard facts.
These answers will not appear of themselve€. What we can show for this tech-
nology is a function of how we approach it and how effectively we apply,t.
In this month's feature, Dr. Burton Leathers of COGNOS addresses an issue
fundamental to change, growth, and new technology: failure. I posit that learn-
ing and growth arise primarily from failure, and less so from success, because
we as humans are more imilative and less introspective about our successes.
Most ol us try to improve on our tailure-provided that we have not been
conditioned to run from them in denial. Consider, in contrast, thal kaisen, a
Japanese business term for continuous process improvement, involves sys-
tematically learning from success as well as failure-a compentive advantalie
that more than doubles the availability of learning opportunities in any orga-
nization that succeeds more often than it fails

Yet, Dr. Leathers observes that the cost of failure tends to be disproportionate
to the costof success, a phenomenon largely caused by panic .ind denial be-
haviors that inhibit constructive learning, rational decision making, and clear
perception of the facts of one's arcumstances.
His postulate rings true with my own experience The largest software project
failure I've been party to was, ironically, one of the first large projects of my
career. My employer sunk over $20 million (US) into the effort over two years,
with zero return on the investment. Originally, that prolect had been budget?d
at a few million dollars. The frustration and disappointment left most of the
project team members depressed and underproductive for months afterward
In the user community, the consequent mistrusl of the company's information
technology staff plagued the organization for years and is still evident loday
In the project autopsy, a dollar value was never assessed on these hidden hu-
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New Partnerings & Servio announced that Lacy Edwards. former presiden[ and CEO of XA Systems, has been appoilited to the position of IPresident
Aquisitions, and CEO. Edwards replaces Donal O'Shea, who has left the company to pursue other interests.

April 1992 Digitalk, Inc. announced the acquisition of Instantiations, Inc. Instantiations, a Smalltalk training, consulting, and product de-
velopment company, provides a wide range of services to Fortune 500 companies that are developing applications utilizing
Smalltalk objectoriented technology.

ONTOS established several new sales offices and hired new sales and marketing directors. ONTOS has hired Alleen Black, for-
merly the national director 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 Information Systems as Northeast regional sales manager, is re-
sponsible for the Northeastern region and Eastern Canada out of ONTOS' headquarters in Burlington, MA. Steve Tonissen, for-
merly with Pansophic Systems as director of CASE, has set up ONTOS' Midwest office located in Chicago. Deborah Kelter, for-
merly manager of worldwide marketing at Xerox Corp., now heads ONTOS' Western region olfice based in Los Angeles Sherry
Collins joins ONTOS as marketing director, responsible for strategic marketing, product positioning, marketing communications,
and market research Sherry was most recently president of Clarity Associates, where she guided Bachman Information Systems'
marketing efforts in preparation for its initial public offering.

Objectivity Inc. announced that it has reorganized its senior management team and support organizations. Atom 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 Objectivily into four separate groups: product op-
erations, North American sale4 and marketing, international sales and marketing, and finance and administration. The former
technical Bervices and engineering groups were merged to form a sIngle organization responsible for engineering, customer sup-
port, and product management. Ed Thompson's new responsibility will be to head the new product operations group as Execu-
live Vzce President. Prior to joining Objectivity, Thompson was General Manager of the advanced product,• division at Mentor
Graphics. Jerry Deems was promoted to Vice President, sales and marketing, North America. Deems was previously Director of
Sales, North America. Drew Wade, Vice President will continue to represent Objectivity within industry standards organiza-
tions and will assume responsibilities for product management. Bob Field, former CEO of Objectivity, will continue to serve on
the board of directors and assist the company as a consultant.

The French Geographical Survey (BRGM) and Societe des Outils du Logiciel (SOL), one of the leading European developers of
[he object-oriented language Eiffel. signed a long term joint technology contract for object-oriented graphical applications, CASE
tool development and training and consulting. BRGM, the Bureau de Recherches Geologiques et Minieres, intends to switch
to Eiffel as the development platform for new large-scale projects, in particular in the area of Geographical Information Systems
(GIS). BRGM is an internationally recognized federal French agency. It conducts research on petroleum and water reserves as
well as on environmental pollution for both public and private customers, many of them 0El companies.

Object Design announced a licensing agreement under which IBM Corporation's Technotogy Products group wii! use Object
Design's Objec[Store object-orienled database management system in its electronic design automation (EDA) Sy,;tems. IBM's
Technology Products group will employ Objec[Store to build RISC System/6000-based electronic design framework applica-
tions, as well as a suite of integrated applications for use by IBM's designers.The Technology Products group will use Object-
Store to develop EDA software applications to be used forstoring and managing its design data for EDA. As part of the agree-
ment, Object[Design also will provide the group with onsite technical support

NCR Corporation and Lucid, Inc. announced joint development to advance technology for future software application devel-
opment environment products for the NCR System 3000 family of Intel-based general-purpose computers. The Lucid technol-
ogy is based on a client/server architecture and provides an integrated environment for developing and understanding C and
C++ programs.

Object Technology International, Inc. announced a new development agreement with IBM, Inc. The new agreementwith IBM's
Applications Business Systems (ABS) will enhance the use of graphical user interfaces and objects in application development
ABS will work with Ottawa-based OTI to create an object-oriented environment for developing cooperative applications. OTI
will combine the object-oriented ENVY/Developer technology with AS/400 cooperative processing support to provide a c lient
server application development environment for Smalltalk/V programmers.

Liant Software Corporation acquired C++/Views, a C++ class library and source code browser, from CNS, Inc. Financial terms
of the acquisition were not disclosed.
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man costs. Conversely, the largest financial success from a
software project I've worked on mitigated a $650 million en-
vironmental Ilability ala cost (to the same employer) of about
$5 million. As is often the case among us humans, though this
success has not been forgotten-especially at the executive
level-far fewer people know the "numbers" on 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 unsuccesslut proJect from becoming a disaster.

The ability of players in an organization to manage the risk
and consequences offailure is a function of the organization's
culture and business management processes that this culture
reinforces. Dr. Leathers offers hard-won insights into processes
for introducing technology change thal permit management
of failure's cost while maximizing the learning value of either
success or failure. Those of us who use object technology to
day have an oppoitunitv to apply these insights from the start.
For some ot us, unlortunately, the impetus to change our ap-
proach to technology and project management will not come
until the pain of failure is overwhelming. Facing such failure
as a defender of technology radically different from today's
mainstream tempts a backlash-outright rejection of this and
other new computing technology--and a requlting long-term
loss of opportunity. fherein lies another substantial hidden
cost to uncontrolled failure thal should give us early imple-
mentors food for thought and a reason to take Dr. Leathers'
advice to heart.

Fundamental to successful product delivery-and also an eft
rective tailure avoidance strategy -is the concept ot kaisen: the
continuous improvement of process. Understand the causes ol
failure and success; repair and improve the process that cre-
ates the result. Historically, attempts to fortify the software de-
velopment process have met limited success. Those who have
observed the implementation of engineeing disciplines in mui-
liple organizations see a pattern: belief in the superficial tech-
nology fix in lieu of real change to lie underlying development
processes. This superficial forus masks an underlying lack of
shared values, and the lack of shared values leads to failure.

In our last isque, Mr. Michael Fuller reviewed the first of two
books by Sally Schlaer and Stephen Mellor on their proposed
method for object-oriented software development. He joins us
in this issue, taking a back-to-basics approach to sottware en-
gineering methods and discussing his thoughts on finding a
workable method. Without first addressing what we value, Mr.
Fuller observes, we cannot agree on a suitable process for
achieving a common, desired result.

Mr. Fuller's article could not be more timely, as the issue of
engineering methods for object development Es becoming un-
avoidable. We're using objecttechnology on real projects now.
Real projects involve real money. real gains, and leal loss. At-
ready, this industry has seen several bet-the-company projects.
Some, such as Mentor Graphics, have lost the bet and survived
to try again; Others, like Momenta, succeeded the first timer
and now must prove the durability of their 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-
ject 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 critical to the selection of de-
velopment methods as to strengthening our business's non-
software product delivery processes. Are we seeing, perhaps,
the first influx of nuts and-bolts bubiness reality into software
development? I hope so!

Business evaluates technology in terms of return on investment
and opportunity cost-what did we get for the money, and what
could we have had W we had spent the same money elsewhere
or not at all? Opportunity cost ls not only financial. Missing a
market window or being inadequately competitive has a cost
that can be estimated, but rot measured in absolute dollars.
The cost of being second is the harsh reality of having your
product defined by the competition instead of being the mar-
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ket-defining product thecost ofhaving lo convince yourprospec- v
live customers that your product is something more than a "me
boo." 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 alone
way successful competitors will ditterentiate themselves and
their software products in the future: product documentation.
Sure, documentation is obligatory today, but how often is it
more useful than frustrating? How much are we missing from
today's software 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,
Documentation can focus on the capabilities and character-
istics of the objects themselves instead of centering on fixed
work tasks.

Mr. Durham's concept of software products as tool kits instead
of monolithic, narrow-purpose solutions suggests one of the
great potential gains from the interoperability standards being
developed by the Object Management Group (OMG): eric-
users could eventually plug-and-play tools from different prod-
ucts. Standards are an enabling factor. Mr. Durham's proposal
for object-oriented documentation is clearly an enabler for the
user. End-users cannot learn and elfectively 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 wav we regard and use software.

Finally, Mr. Kent Straat of Object Resources International
brings us a perspective on managing personal success through
the tumult and uncertainty that many organizations are expe-
riencing today. Many of the themes that recur as fundamental
to a successful implementation of object technology and fall-
ure risk minimization are equally relevant to a successful ca-
reer. Mr. Straat, as a professional career coach and recruiter,
suggests how these may be used to advantage-how to ride
out some of the uncertainty that is an unavoidable (and I think
potently valuable) aspect of technology-driven change.
As the expression goes, this is no longer sandlot touch foot-
ball! With the beginning of serious commercialization, ob-
ject technology and the companies that provide it are having
to tace business to win business. It'5 our opportunity to prove
our value.

14 \Editor's note: 1 woukl like to acknowledge the work d !.M. 
\ Edwards, who coa uthored the Objects Down Unde?r  Oium n 1,
, with B. Henderson-Sellers in the january issue of HOYUNE.
1 His name did not appear in the byline for that column and \
f apologies are extended to him for the oversightl
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Expected net economic benefit =
Payback - Expenses - Pr(Faiture) x Payback

It is true that a given project succeeds or fails and so
it either realizes the entire net economic benefit or is
out the amount of the expenses. The point ts a set of
proJects wdl, on average, yield the sum of the expected
net economic benefits.

Unfortunatelv, this is asyet not quite the full picture,
In far too many instances, failure is not a very clean pro-
cess. 11 is often the case that when a project does fail the
expenses tend to exceed those that would have occurred
had the proiect succeeded. Because very few organiza-
tions plan with the possibilitv of failure in mind, failures
teiid to be undulv messy and colfrespon.dingly costly.

To complete the simple accounting picture ir is also
necessarY to acid the effect of thecos[ of failure. The full
picture then becomes:

Expected net economic benefit - Pavback-
Expenses - Pr(Failure) x [Payback + Cost of
Failure]

It can easily be seen that for a pr€Meet with fixed pay·
back and expenses, the key to maximizing i he expected
net economic beneit is to minimize both the probabil-
ity of failure and the cost of failure.

THE NATURE OF FAILURE COST

One Leason the costs of failure as opposed to project ex
penditures receive little attention is because they rarely
appear in direct association with thefailing project. They
generally have three distinguishing characteristics: They
are indirect costs, frequently nonmonetary, and gener-
allv result from failures of organization of the project
rather than from a failure of the technology itself.

One of the most curious costs of failure-the de-
valuation of existing technology and work on existing
products-is a cost often associated with successful pro-
jects as well, where it 8 masked by the success of the
prolect. One of t:he strategies for adopting i 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 technology and
products is a marginal problem as the¥ are soon obso-
lete. However, if the new technology fails to supplant
the old, all that is left Ls a failed technology and poorly
supported products based on a devalued technology.

Related to this is the natural tendency 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 thal fails is generating some sort
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of product, the failure means that the market window
is missed and revenue (savings) is deferred or lost.

Project failure also 112< strong negative impacts within
the development organization. The simple fact of fail-
ure means a drop in morale and-in the limiting case-
a loss of personnel for whom the new technology is or
has become critical.

Finally, if the management of the failure has been
weak, it is hightv likely that a panic response has set in
as last valiant attempts 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 eet attached to project bud-
gets. These real costs of failure include reduced support
and delayed development for existing revenue,producing
products, deferred or lost revenue, increased recruiting
and traming costs, and lowered morale and productivity.

BASIS FOR FAILURE

There are manv different ways in which a technology
adoption project can fail. It ib critical 10 the effective
management of potential failure to understand the main
sources of proiect failure involving new technology adop-
tion. The various specific failures can be grouped into
tour general tvpes: technology deficiencies, technologv-
problem mismatch, technology-organization mismatch,
and organizational deficiencies.

Technology deficiencies
The first suspicion about the failure of OOT adoption
projects is that the primary cause of failure is the tech-
nology itself. In some instances this is true. A further
suspicion is that the technology failures are due to the
languages because, after all, 0-0 languages are novel.
Sometimes this, too, is true. But blaming the technol-
ogy is simply a matter of finding the easiest scapegoat-
one that cannot argue back. Besides, if it is not the tech.
nology that is at fault, it is probably ourselves who
are-and admitting ourown faults is always much harder
than blaming an external, inanimate object.

Still, it must be acknowledged that OOT suffers in
boine degree from uneven maturity. The deficiencies usu-
ally mentioned pertain to the languages themselves, but
this simplv indicates a focus on programming rather than
process. Even with the most perfect of languages. a pro-
ject can fail due to lack ofgood analysts and design or
source and configuration.management tools.

Iii evaluating the specific technologv to be emploved,
it is important to be sensitive to the relative strengths
and weaknesses of available OOT. Even so, the best a
prion evaluation can fall to identify a potential trouble
spot simply because it is often difficult to know in ad-
vance to what characteristics of a technology a problem
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Whitewater introduced ObjectGraphics for C++, a high-level, object-oriented graphics library that extends the power of Bor-
land C++ with application frameworks and Turbo C++ for Windows to create comprehensive, platform-independent support
for graphics, including diverse shapes, bitmaps, icons, and multiple fonts and text styles in a Microsoft Windows application.
Obiec[Graphics 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 func:tien c:dlls.

Expersof['s primary product hne 16 XShell, an application framework that performs two basic functions. It provides object-ori-
ented interface services that seamlessly and transparently connect multiple users with applications, databases, data input de
vices, and storage devices. it also performs difficult system functions through its intersection at the operating-system level to con-
trol execution across distribuked sequential and parallel-processing platforms, XShell 2.0 is customized forsoftwaredevelopment
of object-oriented software systems in distributed processing environments. XShell is a set of compilers, drivers, and software
tools that supports and in some cases automates, 1.e., generates the code for, building object-oriented software systems. XShell
toolkits are also offered as separate products. The product line includes toolkits for building qysteins using rule-based inferene
ing (XRule), fuzzy associative memory (XFuzzy), genetic-optimization algorithm (XGenetic). neural networks (XNet), carlo-
graphic reasoning (XTera), and hypermedia (XMedia).

Glockensgiel is publishing their first open C++ toolset for the new IBM AIX Software Development Environment (SDE) Work-
Bench/6000. Glockenspiel C++ 3.0 comprises an ANSI-conformant C++ compiler based on ATAT/USL C++ 3.0, a portable.
ANSI-conformantpreprocessor, and an open, user-extensible,table-driven driverprogram. rhese andothertoots intheset(con-
structor linker, debug/browse support, and parameterized types repository manager) will cooperate with each other and non-
Glockenspie! tools like C compilers. linkers, and editors via the IBM AIX SDE WorkBench/6000.

GUI Computer introduced Objectlable C++, a Windows-oriented library that implements a programmable, multicolumn table
oblect. The table supports auto data validation for date, time, currency, and scientific notation data formats/cul and paste to the
Windows clipboard; capacity grealer than 321<; and both horizontal and vertical scrolling Incorporating a table object into an
application is straightforward:the programmer defines table atributes (size. number. and widths of columns; column titles; val-
idations, etc.) and then provides code to load data into the table or save It out as needed. Objectrable C++ does atl its own
memory and event management internally.

TurboPower Software announced Object Professional for C++. a librarv of test-mode user interface objects. Object Professional
for C++ (OPC) isa straightport of the user interface objects from Object Professional for Turbo Pascal. OPC includes high-level
objects such as text editors, dialog boxes, scrolling data entry screens. help systems, and more. The user interfaces are ready-
to-use and built-in calls allow programmers to customize the behavior. OPC does not use event-driven programming Appl,ca-
tions built using OPC. wii! run nicely in 640K 8088-babed PCS.

ParcPlace Systems, Inc. announced Objectworks/C++ Release 3, a new release of ils integrated C++ UNIX programming envii-
ronment,which willatsobeavallable for IBM's RISC System/6000 product hne. Previously, Objectworks/C++ was available for
the Sun-3 and SPARCstation. The product now supports the standard Motif user interface, giving it an entirely new look and feel
and replacing a proprietary interface. The Motif window manager now controls all Objectworks' windows, enabling prograrn-
mers to work with all Motif productivity tools in a familiar way. Objectworks/C++ is now easier to use for programmers already
familiar with the Motif interface, and will also provide extensive drag and drop facilities for choosing how to view program in-
formation, making the product more Intuitive to leam and use. New features include an architecture to support ATAT's Lan-
guage System Release 3.0 and performance advancements to support large system development. The programming environ-
ment now offers faster import and turn-around times compared to the earlier version.

Otter Research, Ltd. is shipping AUTODIF, a C++ class library combining array language extensions with the reverse mode of
automatic differentiation for use in nonlinear modeling and statistics. Derivatives are calculated with the same accuracy achieved
by analytical formulas and with minimal computational overhead. Existing C language computer code can be used with few
changes. Extensive array manipulation features make it possible to easily aiicI rapidly develop new applications. The-125 page
user's manual includes sample applications in nonlinear parameter estimation. root finding, and neural networks
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Product Announcements

Prodtict Announcements is a service to the read-
ers of the HOTUNE ON OBJECT-ORIENTED TECH-
NOLOGY; it is neither a recommendation nor an
endorsement of any product discussed.

Micrt}soft

Corporation
One Mkrosoff 11/a>£

Redmond, WA 98052-6399
206.882.8080

AICorp, Inc.
138 Technology Dr.

Wal.ham, MA 02254-9748

617.891.6500

Code Farms Inc.
R}chniond. Ontark>

Canada

613.838.4829

Hewlett-Packard
3404 East Harmony Rd.

Fort Collins, CO
80525-9599

303.229.4421

inmark Develop-
ment Corp.

2065 Landings Dr.
Mountam View, CA

415.691.9000

jMicrosoft Corporation introduced Microsoft C/C++ Version 7.0 Development System for Windows, incorporating High-per-
formance Objeet Technology (HOT) for the development of small, fast, Windows-based applications. The product contains a
corn prehenswe .set of professional tools for Microsft Windows 3.1 so developers can immediately begin building applications
for Windows 3.1 when it begins shipping, as well as for Windows 3.0 including the Windows debug kernel and set-up toolkit,
plus a new version of CodeView for C++ debugging, a much faster Programmer's Workbench, and the Qualitas 386MAX mem-
ory manager to ease memory constraints during development. Microsoft HOT is a set of i ntegrated technologies providing acl-
vanced C++ design new compileroplimizations, 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 C++ classes that at-
btract the functionality of the Windows application programming interface.

AICorp, Inc. announced INTELLECT/PC with Cooperative Processing, a new verbion of its natural language inforni.Non system
that gives users conversational English access to complexdatabases, eliminaling 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 intensive and difficult to acce55. The product adds three key features a graphical user front end, interfaces to databases
on the PC, and the conneclivity option to automatically query information from either tile PC, mainframe, or both. AICorp's Co-
operative Processing facility provides thecommunication 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 INTILLECT appli-
cations to beefficiently distributed over multiple plafforn,9. INTELLECT/PC runs on both the 092 and DOS platforms. Included
with the product are automatic database interfaces to OS/2 Database Manager, sequential files, and KDB (AICorp's knowledge
database).

Code Farms Inc. announced a new disk-saving utility program for their C and C++ data structure libranes. The algorithm, 20X
faster than cu Trent utilities, was developed joi n tly by Code Farms and Zycad Corporation of Menlo Park, CA. The new softwa re
utility program allocates new objects from a set of memory pages that keeps a record of where all pointers are located, with an
overhead of only 3 .2%. The pages of memory, typically 1 MB m size, are written to d isk as b inary blocks. When restoring the
data to disk, only one index operation and one offset are needed to restore the pointers.

Hewlett-Packard introduced 1 11 Interviews Plus software. a library of reusable components for accelerating the development
of OSF/Motif p\graphical user interfaces. The object-oriented class library consists of almost 1 30 pretested classes of interactive
object such as push buttons, dialog boxes and scroll bars. Developers can use these oblects k) conftruct custom user interfaces
much faster than by using just the OSF/Motif tool kit. HP InterViews Plus is the first class library from 1 IP for developing OSI:/Mo-
tif applications using the C++ programming language. It is based on the INTERactive VIEWS (InterViews) GUI class library de-
veloped as part of a research project by Stanford University and Silicon Graphics Corp. H P added fu Il support for OSE/Motif 1.1
and complete documentation, support, and training to HP InterViews Plus.

Inmark Development Corporation began volume shipping of its flagship product, zApp, an object-oriented applications frame-
work for Microsoft Windows. zApp simplifies the creation of complex Windows applications by encapsulating the entire Win-
dows API into versatile C++ objects and facilitating portability to other operating platforms. It leatures product documentation
and technical support.

Sen*Product Announcements te Ribert Shetton, 1850 Union Street, Suite 154*, San Francisco, CA
394123, fax:t(415) 92*-3036. Include company name, address, and phone number.
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wit[ be sensitive. A precise characterization of the crit-
ical areas of a problem in terms of traditional technol-
ogy is a poor guide to potential problem areas with OOT.

The most disconcerting aspect of technology failure
1% that it can strike eVen those who are most conscien-

tious in their evaluation of the technology. The tech-
nology may not have scaled or the a pnori weighting of
selection factors may not have reflected the reality of
the technology in use. Man¥ surprises await even rhe
most careful innovator.

Technology-problem mismatch
3()me people are all tix, liappi I osiateoLitright that 007-
is a niche technology and while there are some applied-
tion for which it iS suited, e.8, constructionof GUIs, there
are many others such as nomerical analysis packages for
which it is quite unsuited. There is a germ of truth iii this-
I Iowever, OOT proponents are quite dear that OOT oft
fers verv specific types of advantages .ind that only pr<>
jects and application areas in which thesecan be exploited
will manifest the expected benefits.

Jim Moore of IBM provides an interesting example
of an application area in which one of the primary virtues
of OUT reusabilitv cannot be realized. Avionic software
is a critical component of anv modern fighter aircraft.
Given the staggering volume of code required for new-
aircraft, it would seem a good place to enjoy the benefits
ofOOT. However, new fighters arc turned out relatively
infrequently and-even within a single country-the
work is rotated amongst available contractors. As a re-
sult, the opportunity for reuse occurs only every decade,
or even less frequently. In a sense, there is a problem-
technology mismatch between OOT and avionics.

The key point istbat OOT does not address al[ prob-
lems and not all software has as its primary shortcoin-
ings the areas which OOT best addresses.

Technology-organization mismatch
Some time ago I had avery interesting conversation with a se-
nior manager in a large computer company. The people
in his group had developed an O-0 based analysts and
design methodology for use in software development
within his division. The development managers liked
it; the developers liked it; the accountants didn't like ii
because it replaced a traditional phase-review waterfall
technique with a rapid prototyping, spira[ technique.
The accountants didn't know how to release project
funds 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, it is possible to cite many other ways
in which the prevailing organizational culture cari clash
with effective utilization of OOT. The critical factor
is that OOT is not simply a new wav of writing code,

it is a new way of engineering software. This implies
differences in methods, 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
Perhaps the most important area in which to look for
the basis of project failure is in the area that has noth-
ing to do with the technology itself: the organization.
The critical consideration here is that technology adop-
tion is a process that has a great many features inde-
pendent of the technology itself.

The introduction of a novel technology changes a[-
most everything that lies within the normal purview of
management. Planning, work decomposition, schedul-
ing, resourcing, and budgeting are all changed in ways
thar are difficult to deal with. Ileyond this, the changes
in work organization also change "political" relations
within and between projects. The process requires a much
inore intentional and self.aware form ot management,

Given these changes in management requirements,
the opportunities to drop the ball are numberless. Enti-
merating them is interesting but ultimately uninforma-
tive. [1 is m<,re useful to consider 11(m· 1<) structure an OOT

adoption project so as to niaximize expected benehts.

IMPROVING THE ODDS

Know your problem
Perhaps the [rl()5t critical step toward success in new
technology adoption is a sound understanding of moti-
vation. The rationale for it should be driven by an un-
derstanding ot what the current problems are and how
ther might be addressed bv the new technology. Adopt-
ing C)OT merely because it is "hot" is not sumcient.There
must be a connection between the costs or bottlenecks
in current activities and the demonstrated advantages
of OOT.

Once existing problems are understood, the next step
Is to show how· these might be addressed by use ofOOT
and to state in terms that can be effectively measured
what benefits are expected train it. Being able to say that
you successfully adopted OOT is nice, but much better
is being able to provide quantified evidence that adop-
tion resulted in a cost reduction, higher quality code, or
improved time to market.

Finally, OOT will be applied to a project. This pro,
ject must be real. Unless OOT is evaluated in a setting
that has tangible benefit it will never be seen as more
than playing in the technology sandbox. Having said
this, itis necessary tostate that the project must not be
a "make or break" project and that it must not be time
critical. More on this later.
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Know your technology
Essential to reducing the risk of failure Ts a full under-
standing of the technologv being adopted. Several traps
await the unwary in this area. One is to fall prey to ex-
ternal ttids or Internal zealots. For example, we all know
that C++ is the most popular object platform. That does
not make it the best for your problem. Another lies in
viewing the technology selection as simply a matter of
choosing the best language. This is too narrow. The tech-
nology must be evaluated in terms of its impact on even
aspect of the project"from pipe dream to revenue stream."

One of the best ways to choose the most effective
technology Suite-analy:iS, design, programming, Iest ux,ls,
and so on, is to look at each technology in terms of ev-
ery aspect of the product-development process. The rel-
ative strengths and weaknesses of competing technolop
gies should be gauged for each aspect. Besides this, the
importance of each aspect for the specific type of work
foreseen should be assessed. Candidate technologies;
shotild be strong in critical areas and weaknesses can be
discounted only if they relate to less important phases.

Know yourself
Organizational self awareness is very important in tech-
nology adoption. It is critical to understand how the ex-
isting organization functions and what its fundamental
values are.

It is important that the organization be, in some sense,
modem. Software engineeringliterature is verv clear about
the desirable methods and traits for effectiveness with es-
tablished languages. A shopstate ofthe art with existing
technologies is fiur in<,re likely to succeed with OOT. In<
deed, self.evaluation may reveal that existing problems
relate far less to the technology in use than to prevailing
methods and procedures within the organization.

A critical parr of being state of the art is the extent
to which all elements of the organization make effec-
tive use of existing productivity tools. It does not mal-
ter whether these relate to design and analysis, project
control, product testing, or software development. The
point is that an already productive shop is far more likely
to enjoy the productivity benefits ofOOT.

Finally, it Ls important to wider>tand die fundamental
values of the organization and the kinds of behaviors
that are rewarded. Is the organization bureaucratic in
style? Does it reward grinds or cowboys? Above all, are
those behaviors that are valued and rewarded congru-
ent with the type of behavior most effective with OOT?

Small is beautiful
Assuming that you have done your homework and are
ready to embark on OOT adoption, the Inost important
consideration is the scale of the project to which OOT
will first be applied. In general, smaller is better. In a
word, run a pilot project.

a THINKING THE UNTHINKABLE

The first advantage of a small project is that ff fail-
ure does occur the cost is small. Equally important is
that a team working on a small project is able to remain
coherent and focused. Problems will arise, and the abil-
ity of each team meinber to remain constantly· aware of
the activities of others means trouble spots are less likely
to go undetected lind mutual support mechanisms can
more effectively deal with problems when thev do arise.

Team membership ts critical. The players should be
chosen for their fiexibilitv and creativeness. Resilience
in the face of problems is also important. Because these
people will be used toseed furtheractivity if the project
is successful, they should also possess reasoiiable com-
munications and technical leadership abilities.

Finally, the thing that distinguishes a pilot project
from any other small project is thar it is really a devel-
opment proiect 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 watches and evaluates the progress of
the development project but does not participate in it.
The one thing the research project can do that affects
the development project is to freeze it when anomalies
are observed, During this time, the developinent pro.
iect clock stops and the budget belongs to the research
project. Once the research activities are complete, the
clock is restarted. This means that the development pro-
ject may complete a six-month project inseven months
and still be on time because the research project im-
posed a month 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 organization. On the basis of this, it is pos-
sible to decide whether OOT will be effective within

the organization for solving further problems. The out>
come may also be that either the technology or the or-
ganization is not vet ready for full-scale introduction of
the technologv. Whatever the outcome, an effective pi.
lot project yields useful answers to critical questions and
permits future avoidance of failure.

LOOKING FORWARD

One's initial use of OOT can never be risk-free, but a
sensible and belfraware approach to the technology can
limit the risks and bound the costs of failure. The pilot
project approach is kev to managing both risk and cost.
Those factors that reduce the cost of a project in the
first place also tend to reduce the chance of failure-
and the cost of failure, should it occur. Speaking from
experience; in the world of OOT it is the small successes
that yield the big wins. 2 23
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and can pitch theil proposals to the administering c onim,[lee
(once it's established) of the Information-technology Promo-
tion Agency (IPA). Ar &1 has already been in to present its ideas
to Min...

japang M/77 shifs funding from hardware to softwam,
Paula Doe, Electronic Business, 1/13/92

Today, IPaul Morris, president of Paul Morris Personnell em-
phasizes, employers are hiring and promoting onlv the cur-
rently needed skill bet€. 'ifyou know CASE tools and C++ and
oblect-oriented methodology and you've implemented and
delivered two large systems, that's the best insurance that an
employer willtake care of you..."

Reciuite,3.·be se/ect,ve, George Rogtky Electronic
Engineering Times, 1/20/92

h looking intobuilding a national library of Ada-based objects
that defense contractor/programmers coilld use. With sue h a
national repository of-presumably-tested and bug-free ob-
jecis, programs could be cobbled togelher in a fraction 05 the
time. In the meantime, large defense untractors have begun
building their own in-hoube libraries of reusable objects...

A remedy for the .sonware shortfall joshua Quitmer,
(Long /9/,and, ND Newsday. 2/4/92

In traditional OOP environments, the end of a session, or the
end of a Job run, spells the end forthe objects In a system. Mem-
ory is cleared and all objects simply disappear. Most OOP sys-
tems support interfaces to relational databases or PC database
file formats. OOP should, however, focus all your system ef-
forts completely, not iust code development or running the pro-
gram. To solve this problem, several companies now offer ob-
jed oriented databases. I am not sure how well these· databases
actually meet the business neeck of users. Many extend C++,
a bandwagon that ran by me and I refused to board...Other
databases work under the even more exolic environments ot
Smalltalk and LISP. With CLOS, the Common LISP Object Sys-
teni, LISP enters theobject world with a standard. Objects ex-
Isted for years in LISP, but notwocompanies could ever agree
on how they should work or look. With CLOS we have a stan-
dard. MCC's Orion OODBMS project seized on CLOS and be-
got Itasca, both a software product and a company. Itasca is
perhaps the best OODBMS on the market today, but who is
going to write the next accounting system in LISP?...

The manufacturing mind: objectify your bandwagon,
Daniel W. Rasmus. PCAI, 12/91

cal user interfaces. This does not mean they support object-ort-
ented principles. In order for CASE technology to become truly
object-oriented, CASE must adopt ati entirely new approach to
software design and development. Object-oriented principles
of code reuse must replace current principles of code genera-
lion. Only then will the promises of object orientation, cost re
duction and improved productmvity be realized.
Beware of *object-or,ented" vendors, lohn jaakola & Daniel

Pel, Computing Canada. 1/20/92

Here s the bad news: the folk,, at japan's Ministry of Inter-In the national Trade and Industry (MITI) are shifting their attentionl
Industry to software-long a japanefe weakness and a vigorous mar-

ket for the United States. The good news is the MITI-funded
software projects likely will include non-Japanese researchers
MITI has invited non-japanese researchers to participate m pro-
jects before, but few joined because benefits from the nation-
alistic progranis seemed limited But theselatest projects have
more potential. After years of outside pressure, MITI 1% aware
that openness is in Japank long-term interest. Il also hopes to
benefit from outsiders' general sollware know-how, The pro-
jects target open systems and object-oriented programming
thatmay help make up for Japan'sdeficiencies in softwareand
are problems of interest to US companies. US and European
researchers areexpected to get someot the development money

A group of Computing Canada On-Line (CCO) users is plan-Languages ning to explore a C++ book starting Feb. 10. The idea 1% to fol-
low a common schedule and discuss the concept rar,ed in each
week's 'reading assignment." At press time, the text to be used
had not been selected.

Learn OOPS on-line, Computing Canada, 2/3/92

..[iMark] Achler asserts that Whitewater's problem is lesb one
of survival than of ·whether the conipany can dibtinguish R.ell
from what Dataquest software industry analyst John DeArmon
describes as Uall the other bout,que languages." With the con-
tinuing rise in Windows users, Mr. Achler points out that his
company's Drospects will continue to grow. "In a way. our lu-
turn Is linked to Microsoft," he says, pointing out that Actor was
one of the firht programming products designed to be used with
Windows.

50/ware star thrashes in rough busmnesq wmers, Arsemo
C>toroso k., Crain's Chicago Business, 1/1 3/92

.Jane Siefel, project leader for a federal study of software pro-
duction at Carnegie Mellon's Software Engineering Institute, es-
timated that some 70 million lines of Ada code are needed for
rear-term contracts. Given how long it lakes to write and test
Ada code, and the scarcity of competent programmers, Siefel
estimated it could take decades to write the programs needed
within five years. UForright now therels just an immense amount
of software development lo be done and there aren't qualified
individuals to do it/' she bald. One plan, Droposed by the De-
fense Advanced Research Projects Agency, which funds many
high-tech research and development projects for the military,

Case ...in the traditional four-step development cycle--analysis, de
sign, coding, and testing-Rational's Rose focuses on the first
two- Rose is one of the few, il not the first, independent tools
forobject-oriented programming that is not specifically hnked
to other products. Because Rose is independent, it can be used
with C++ and Smalltalk, the two leading object-oriented lan-
guages, as well as Ada...

Rational grows a Nose without thoms, Howard Baldwin,
UNIX Worid, 2/91

..Beware of CASE vendors bearing 'object-orienk.d" gifts. Many
CASE vendors are using OOP only 10 Implement their gra phi
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Applications ...1'm impressed with the contributions OOP can make to com-
mercial programming. But I'm much more impressed with how
it's going to allow us to effectively personalize commercial,
off-the shelf packages...just as programmers can build OOPm
based applications by stringing modules of code like so many

It beabeads on a wire, you and I wi . ble to reqtructure programs
by making menu choices that will also restring those
beads...How }mportant is this side of the OOP coin? So much
so that m the end the impact of OOP will be measured less by
its contribution to programmer productivity than to user pro-
ductivity--gains that go more directly to how we use com-
puters rather than how we build tools for them.

OOP will make OUR Nves easier, too, im Seymour,
PC Magazine, 1/1 4/92

Another spreadsheet in the Lotus stable is Improv... Devel-
oped in C++, it represents some pioneering concepts in ob-
jecloriented programming... Improv sprang from an idea some-
one had in 1986 for a better spreadsheet, he says. The company
decided against restricting the design by making it compatible
with 1 -2-3. The difference between the two products centers
around the modeling philosophy. "Data and formulae in 1 -2-
3 are tied to each other, particularly at the cell level," says Mr.

ODBMS ...IMartin I Hardwick I president of STEP Tools Inc] savs ob-
ject-oriented databases have clearly demonstrated
that they are capable of maintaining complex CAD/CAM
files in an easily transportable format without a serious loss
otsystempertormance, atleaston RISC workstations. "... The
advantage 01 moving your data into an object-oriented
database is that you get complete flexibility in accessing your
data and manipulating it," Hardwick said. "And you can
share il between all different CAD packages through I{LES
translation today and direct STEP tomorrow. It's in the in-
terest of the customers, and [he cutomers ultimately win."...

Development end user of various software packages, I can appreciate lie
1<in one of those people who wears several hats, Being an

Environments NeXT machine's capabilities as a host environment Being a
software engineer, I can certainly admire the many tools avail-
able for producing applications. But it Is as a proponent of
reusable software that 1 appreciate Lhe NeXT machine the most,
since 1 feel it is in this area that the NeXT machine's develop-
ment environment leaves its nearest Competitor in the dust....

NeXT.step and me, Andy Novobilsky, Object Magazine,
7 -lhu

It became apparent to me that the Defense Department is in-
terested in these sleek-looking black [Next] computers when I
saw lots of uniformed serviremen at the Next federal expo,

 Excerpts from leading industry g
publications on aspects of object 1
| technology I

-------mJ
Manzi. "In improv the data is put in one place and the formu-
lae in another, and you use fairly simple language to interact
with the spreadgheet. Separating the logic of the formulae from
the location of the data provides tremendous flexibility in mod-
eling, which is unbelievably powerful. Some things we learned
from Improv will find their way into other products. But there
is not some verge purge that will occur in a few years where
either linprov or 1 2„3 will disappear.'"...
Lotus to launch new Chronicle spreadsheet in '92,
Canadian Datasystems, 12/91

But confubion reigns about many applications of object pro-
gramming. For instance, does attaching a CAD program to an
obiect database make it object-oriented CAD? "No," says Scott
Owens, marketing director of Spatial Technology Inc .."Ob
ject-oriented CAD systems are CAD systems that are written
in an object-oriented programming language. Attaching a
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
Endz i jonas, Managing Automation, 1/92

Open system philosophy takes hold in CAD industry,
Aubrey Mc Auley, DESiGNNET, 1/91

David Mater, a scientist at the Oregon Graduate Institute of
Sclence and Technology...has won a $2 million grant to de-
sign new computer software and applications for object-ori-
ented databases. The three-year project will allow Maier and
fellow researchers to develop a " query lan guage" to  11ake com-
plex requests of the database for retrieving and updating in-
tormation...

Lab notets IVancouver, BCI, The Columbian, 1/1/92

mostly Air Force. But I had to ask myself, what does the DOD
want with a workstation that has very little security-at leastin
terms of the operating system-and is not Posix-compliant? 1
thought those were the two big requirements for DOD work-
stations. Federal Next system users must not think so...So if it's
not security, what Is it that these tederal Next users see in the
machine? Application development. The Next machine. with
its NeXTslep obiect-oriented system software, is said to be a
software developers dream come true....

Who knows what's Next in the Fed arena, Darrd K Taff,
Government Computer News, 1/20/92
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Mitigating madness with method: first establish
what you value by Michael Fuller

The problems
plaguing the software

development community have
been extensively researched,

repolted, and consulted onfo
over 20 years.

While there is no general agreement on how to solve
these problems, there is an evolving consensus on the
desired objectives. I think we who apply information
technology can agree on these objectives:
e develop software components that can be reused by

many S\'St¢Ul:

• leverage the experience of the most productive de-
velopers

• document the system requirements in a wav that al-
lows end users to verify the results will meet their
needs

• identify and correct problems early in the develop-
ment cycle

The critical element to achieving these objectives is
to articulate the values that will govern the daily life of
our users, managers, developers, methods, and systems.
History provides numerous examples of value systems
that have withstooil the test of time and teaches us that
shared value systems are the foundation of cultures and
social groups. A manager responsible for selecting and
implementing a new technology must first understand
Cor establish) the shared values of the grE,up into which
the technology is being imported. These values are a ba,
sis against which to evaluate technology alternatives
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and appropriateness. While the specific values may vary
from organization to organization, effective value sys-
tems must:

• define first principles

• define standards that determine when a principle has
been violated

• establish an ultimate authority with the power to
make and enforce a final decision

• includea way to modify deck;ions, standards, or prin-
ciples to adapt to an evolving world

The former computer manufacturer Fortune Systems
provides an excellent example of the problems catised
by conflicting value systems. Fortune was chartered to
develop an inexpensive information appliance that could
be used in everv business office. Management's value
system emphasized high margins, low manufacturing
costs, andquick time to marker. Marketing adopted val-
ues tha[ inade business applications, no end-user train-
ing, and a low selling price paramount. The hardware
developers decided to meet these requirements by de-
signing proprietary hardware based on their values of
hidiest possible performance at the lowest possible price.
The software developers responded by choosing UNIX
as 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 system. The subsequent failure of the product in die
market place can be artributed to management's failure
to ensure that the value systems of marketing. hardware
engineering, and software development were in sync
with its own values-and that ati concerned were ac-

tually developing the same product! Management tar-
geted the floppy-based IBM PC marketplace with a price
point of $ 3,000 while the actual customers were ordep
ing systems with 20 MB hard disks at a price point of
$12,000. Clearly, internal definitions of "inexpensive"
were contradictory. Furthermore, marketing wanted a
turnkey system requiring limited support, so it targeted
large corporations, but large corporations were not in-

Alchai Fulkr s an mfon?id
9 071 er®nec?·?ig consultant a?ld
has detek,ped large-scale , dis-
tributed appbcations tuirh a t'a
1·ietp of rechnok)gies incluctijig
Fiffe. He can be reached at
415.928.7067.



terested in a start. up company using an unknown oper-
aling system because they made low risk a prloritv in
their value systems.

The failure of Fortune Systems to adopt a consistent
set of internal values up front that was in sync with their
intended market resulted in confusion and, ultimatelvt
bankruptcy.

WHY SHARED VALUESY

A value system provides guidance and acts asa bench.
mark. it provides the foundation required to make ob-
jective decisions ina world often short on objective facts.
To operate successfully with information technology.
we need a clear understanding of the values we hold and
the values we can provide to our clients and users. What
we need is a bridge between the abstract world of our
values and theconcrete world of the systems we develop.
We need this for success in adopting new technologies
like object orientation, for implementing software de-
velopment methods, and lust for the "simple" task of de.
veloping useful, usable software applications.

Lees focus on sottware development methods. We
are talking about methods for disciplined teamwork.
How do we get a group of skilled professionals to solve
a problem too large for anv one person [o fullv grasp?
We need a way of identifying, planning, and iudging
what work steps and intermediate products are needed
to ensure that rhe end product of our effort is consistent
with our value system. We need this whether or not we
consider our developers "object oriented." Thus, our
chosen software development method must support and
demonstrate our chosen values, and should include:

• goals thal describe the expected result.s

• strategies that describe how each gual will be achieved
• critical assumptions that define the context or basis

for the chosen strategy

• critical decisions that identify the commit pointj

The individual components of the method provide
a context that permits matching of our valuesystern with
business reality. If the candidate method supports our
value system and is appropriate tor 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 those individuals not re-
sponsible for the results. What can a method accom-
plish? It can provide the implementation plan for your
value system. Coupled with common sense and a sense
of honor, an appropriate method will:

a E ENGINEERING METHODS

e provide a framework for project planning, schedul-
iiig, and resourcing

• provide context for each task

0 ineasure and evaluate progress

• provide a common language for identifving require-
ments, defining terms, and making decisions

• provide basis for objective criticism of work results

• provide a wav to leverage the skills of the develop-
inent team

A method is a tool for managing a process, not a so-
lution lo a problem. I cringe every time a project meet-
ing is consumed by argument over whether we should
start by defining the dara, the process, or the events. A
method should reduce these discussions to their core:

"How will we manage the risks inherent in this project?"
The expected work products and the criteria for judging
them are part of the definition of the method. The specific
techniques used to achieve these results sholild be driven
by the preferences of the team members and the nature
of the problem. Techniques are not specihc to anv par-
ticular method or technology and provided that the re-
quirements and expectations of the method are satisfied
their use should be a matter of personal choice.

To be most effective, the ser of techniques used should
be intertocking. The results of from the current step
should build on and verify the results of a previous one,
and shouid support the later steps. Adrian Bowles stated
In a recent OBJECT MAG.A/INE articiel that using an in-
terlockinw set of techniques is an mvitation to "analy-
sis paralysis." I le argues that it ib better ro concentrate
on defining and implementing the elements of the unt-
verse (objects) and then connect them to implement
therequired svstem. Ifattempting tounderstand the na-
ture of an organization, the challenges it faces, and the
information and activities in place or needed leads to
failure, then how will not confronting these issues le'ad
to SUCCESS? i S there a single example in any area of h u-
man endeavor that relies on not planning and a lack of
understanding as the most effective technique for solv-
ing a problem or creating a product?

Bertiand Meyeis argiles th.it the pr€)grainniers and theit·
managers are being forced to deal with problems that are
beyond the capabilities of their current techniques. He
believes that softwarequality should not becompromised,
and thai die w,iy to pievent this 1, to build software whose
qualities can be defined and measured. Meyers proposes
a set of values for developing quality software as 101[ows:

• Correctness--the ability of software products to ex-
actly perform their tasks, as defined by the require-
ments and specifications.

• Robustness-the ability of software systems to func-
tion even in abnormal conditions.
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details how to use these specifications to design and build
Ihigh-quality database apolications. This text represents the first
definitive work on the theory and practice of data design.

The Decline and Fall of the American

Programmer
Prentice Hall Simon & Schuiter Education Group
Professional Technical & Reference Publishing
1 13 Sy/van Avenue, Route 91* Englewood Clifs. NU 07632
201.592.2348

In his new book, Edward Yourdon demonstrates how US soft-
ware organizations can become 'world-class shops if thev ex-
ploit the key software technologies of the 1990$. The most inn-
portant chapters in the book deal with "peopleware" or
management issues crucial to running an efficient software de-
velopment operation. Technologies that are the key to survival
are reviewed.

out an adequate answer to the question: What have we
got here, and how does it work ?a •
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the Macintosh

Neal Goldstein and jeff Alger
Addison-Wesley Publishing Company
Reading, MAI 617.944.3700, x2278.

The first book to deal with the complete process of develop-
ing object-oriented software. from analysis through design and
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Designing Quality Databases with IDEF1 X
Information Models

Thomas A. Bruce
Dorsa House Publishing
353 W. 12(h St., New York. Ny 10014,2/2.620.4053

This new Dublication describes how to use information mod-
ek to specify business requirements, policies, and rules, and

con:mudfrom page 1 6

mation they need and documenters must provide alter-
native routes to that information.

The index is possibly the most important part of a
reference manual. And every manual, whatever else it
may be, will also at times be used gs R reference. The
table of contents reveals how the main text is organised.
It is important that the index should provide alterna-
tive access routes when the table of contents is unhelp-
ful. So ifthe table of contents has vet as chapter head.
ings, the index should be particularly rich innouns-not
only the names of things in official "systemspeak," but
the names [rey might be given in everyday language. If
the table of contents is organised by nouns, the index
should pay special attention to verbs denoting the user's
possible or desired actions,

Usersofcomputersoftware need tounderstand the ac-
tions and objects that will help them accomplish their
professional tasks. An effective user has a good inental
model of the system, and objects are the natural comp
nents of such a model. User manuals tend to concentrate
on actions, and should pay more attention to the objects
of the systelii. This will become particsularly importantas
object technology is placed in the hands ofend users. The
principies of task orientation and miniinal design remain
valuable to the documenter, but may leave the user with.
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product complexity increases, the end products 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-
ies every possible error in user-interface design. Multi.
ple functions are heaped on each control button, in the
manner deplored by Donald Norman.4 The effect of
each control 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
back to a known mode. Modes or states--rather than

parts or objects-become the prime opportunities for
hierarchical decomposition.

The instructions for digital watches-another ex-
cellent example of user-interface complexity-re metic-
ulousiv task oriented. A typical example has seven
"recipes" ot up to seven steps each.' Learning these
recipes bv rotc seems out of the question. Significant in-
te[Jectual effort is required to form a mental model of
the device. It may be helpful to sketch the chronome-
ter's state-transition diagram, using a pencil or your
favourite CASE tool. An STD provides a behavioural
model of the watch. Structural models can also be use-

ful. A calculator may be easier to use if one has a men-
tai picture of its internal registers.

MENTAL MODELS

The existence of a mental model implies that we have
an understanding of che system that goes beyond pro-
cedural, "how to do it" knowledge. The mental model
is "runnable" and can be used to explain and predict
the system's behaviour. A mental model may also be
useful in devising a sequence of actions to carry out a
novel task.

It is unlikely that anyone relies on procedural knowl-
edge alone. Probably everyone forms.oine kind of men-
tal model of asvsrem. People who seem to have no meri-
till model may really have inaccurate or incomplete
models. If so. training and documentation should at-
tempt to encourage novices to construct a useful and
broadly correct model of the system and help experi-
enced users to extend or correct their mental models.

CONTROLLING COMPLEXITY

Object-oriented models are useful to the software de-
vetoper as a means of controlling complexity and reusing
ideas. The same mental models should also be valuable
to the user of the software, for the same reasons. Docu-
mentation can give the user access to the mental mod-
eis thai helped the software designer.

Users probably won't remember complicated inheri-
tance hierarchies, kit the software will be easier to doc-
ument (and easierto use) ifrelated classes ofobjects have

E E SOFTWARE DOCUMENTAIION

similar behaviour. As the designers of the Apple Macin-
tosh understood, the biggest win is reuse of the user's
knowledge. This is achieved bv ensuring that obiects of
different types behave consistently within and between
applications. Consistency in the user interface-and in
the underlying conceptual model--Ineans there is less to
learn, jess to go wrong, and less to document.

DOCUMENTING AGENDA'S OBJECTS
Some authors have usefully adopted an obiect-oriented
approach to documentation even when the software it-
self is not object oriented. Lotus Agenda is an applica-
tion thar can be used in many different ways. In that re-
spect, it resembles the object software we'll use in future
years. Some people will get the hang of it by working
hands-on, with concrete examples. For them, Lotus pro-
vides a six-lesson tutorial in about 100 pages.

An entire manual based on the "creating a docu-

ment" approach would probably not have worked, be-
cause Agenda users all want to do different things. In-
stead, the reference Inanualo begins with four task.
oriented introductory chapters, and then goes on to deai
with Agenda's entities one by one. Here are some ex-
emplary chapter headings:

• Working with Items and Categories

• Working with Sections

• Working with Columns

• Working with Views

• Working with Categories
• Working with Dates

• Working with Notes

People who find Agenda hard to understand should
switch offthe computer. settle down with the manual
and sketch an entity diagram for the applicationas they
read. Honest, it fits on the back of an envelope! Un-
derneath Agenda's rather complex command structure
is a simple but powerful conceptual inodel. Once you
grasp the conceptual model you can begin to think about
the ways you could use Agenda. For abstract thinkers
this is probably the best wav into the package.

NOUNS, VERBS, INDEX, AND TABLE OF CONTENTS
The object-oriented approach to documentation is not
necessarily suitable for at[ software or all parts of a pro.
gram's documentation. Documentation has to serve the
needs of users who vary greatly in their professional ex-
perience, computer experience, and learning style. Read.
ers will use many different tactics for finding the infor-

t€??thylliet! OFi page<7·
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• Extendibility-the ease with which software products
may be adapted to changes of specification.

• Reusability-the ability of software products to be
reused in whole or in part for new applications.

• Compatibility-the elise with which software prod.
ucts may be combined with others.

rhis is a set of values for software that I feel is-or

should be-universal. It is equally applicable to busi-
ness applications and systems programming, batch and
on-line transaction processing, centralized databases and
distributed client-server architectures, procedural and
object-oriented technology.

TOTAL COST AND TOTAL QUALITY
It would be convenient if success in the information
technology business was achieved simply by a simple
recipe: Articulate your value system. select a method,
apply the techniques, stay vigilant, and ride a white horse
into the setting stin. While success will elude us unti[
such basics (excepting, perhaps, the white horse.) are
accomplished, even covering the basics does not guar-
antee success.

A fundamentatchallenge remains:toidentifyandius,
tifv the costs associated with adoptingourchosen values,
methods, techniques, and support systems. Application
of information rechnologv is, afterall, a business decision

The most obvious costs are financial; the more sig-
nificant ones are not directly monetary. Even in the cat-
egorv ot monetary costs, some surprises await-hidden
costs hke:

e S o#waye took--beware starter kit vs. regular pricing
on the workbench tools One vendor charges two to
three times more fur the "regular" copies.

• Workstation hardware-comprehensive tools work
best on high-end systems.

• Central repositon or encyclopedia--this 'optional soft-
ware normally contains the functions needed to rec-
oncile the work of multiple developers and manage
multiple versions.

• CUsl·oom training-attendiligh,linal coilrses M a quick
and relat ivetv inexpensive way to shorten the learn-
ing curve. Iftiven a chance, I would attend the train-
ing before buying the tool.

cause of problems, recommending as a solution to
"throw the bums out" and buy from one of our open-
systems consortium technology partners, Beware the
conflict of interest that outweighs your best interests.

Complicating the financial decision are the problems
of justifying the expense of implementing a method and
its supporting infrastructure using traditional financial
measurements. The fundamental problem is that most
organizations cannot detail the current cost ofproduc-
ing software that precludes any statements of how much
better things will be by any measure: dollars saved, re-
tum on investment, reduced time tomarket, or improved
programmer productivity.

A method is a tool for managing a process,
not a solution to a problem.

The approach that seems reasonable and repeatable
is rooted in continuous process improvement with cus-
tomer satisfaction as the benefit expected. While iden-
tifying and measuring satisfaction is just as problematic
as measuring costs, the methods and techniques being
advocated for software development borrow from the
total quality community. This raises an opportunity for
fundamental improvements in the proces.ses of software
development to ride the justification of improvement.s
overall in the business.

Besides the direct and indirect financial costs you
will incur, there is the problem of time. The problems
you are trying to solve took years to develop and every-
thing surrounding them will resist change. It will take
time to understand what the problems are, identify the:
root causes, and build a consensus for solution, The tech-
nicians, users, and managers will need time to develop
the necessary personal and technical skills. It will take
time to realize the benefits, but the expense will be im-
mediate and continuing.

• On-thejob training-the method and techniques are
most effective in the hands of experienced pricti-
tioners. The first fuw proiects may take longer to pro-
duce qualitv results than promised by the vendor or
expected by the developers,

e Assumption of new host hap·d:u are and softetal'43-1IllinY
consulting practices, magazines, and seminars are
pointing to the existing data centers as the primary
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THEN THERE IS RISK

The final obstacle is managing the risk inherent in chang-
ing any entrenched system. The most personal conse-
quence of identifying the cause and proposing a solution
to fundamental organization-process problems ts akin to
painting a not-so-imaginary target on your body. You1
will he challenged to justify vour ideas by demonstrating
that the current practice won't continue to fail. A brief
sample of my favorite red herrings in this area are:
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• This stuff ts just another technical fad.
• The techniques and tools won't work as well as you

expect.

• The grand alliance between companies X. Y. ami Z
is certain to fail.

• 1 read in yesterday: newspaper that this is old hat,
prOVen Motto work.

• This technique is unproven; just look at OS/2 (or
UNIX, DOS, Windows, etc.).

• We will trainall these people and thev'll quit to take
jobs elsewhere.

All thebe Complaints translate mto"We will not coin-
mil to the Succesb of this endeavor." Unless you can earn
and keep the support and active participation ofall lev-
els and groups within the company. the outcome will be
driven more by emotions than common sense. Machi-
ave[Ws classic warning has been proven beyond a rea.
sonable doubt: "It must be remembered that there is
nothing inure difficult to plan, more doubtful of success,
nor more dangerous to manage, than the creation of a
new system. For the initiator has the enmity of all who
would profit by the preservation of the old institutions
and merely lukewarm defenders in those who would gain
by the new ones."

It will take time to understand what the

problems are, identify the root causes,
and build a consensus for solution

I have watched several companies attempt to in-
plement methods, techniques, or tools and have vet LO
see a success that was driven bv traditional programming
stiff or their management. The risks were too great to
gain the level of support from the other comnianitits
needed to ensure success. I have seen two cases where
the users were able to achieve a foster success.

The first case began with two people starting a back-
room project to document the current data files. Over
the count of three years, this group gained a reputation
for understanding the business svsrems and became the
honest broker between riTe various developmentgroups.
This wab never an official position but those trains who
accepted their advice produced systems that were less
troublesome. Ultimately, il was simple peer pressure that
brought the development staffs and their many systems
into compliance.
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rhesecondcasewasmoredirect.ThepresidentofXe-
rox Corp. visited Japan m the mid-1980s seeking evi-
dence to support charges of anti-competitive dumping
practices bv his Japanese competitors. Surprisingly, he got
exactly what he asked for. As [he saying goes, it was un-
der his nose allihetime.What great truth was discovered ?
The old one about "We have met the enemy and they ts
us." He found strong evidence thar the Japanese compe-
titionsimplvdid a superior job, builtabetterproduct. and
did so at a lessercost. In short, they better understand their
values and implemented processes to achieve thedesired
results. For99 out of 100companies the results wouldhave
been predictable: "A corporate-wide mitiative to reduce
costs and improve productivity....' In this case, the coin-
panv president did somethingoutoftheordinary. He told
his staff through words, action, and incentives thar things
had changed-and results were expected. For MIS, this
took the form of having to meet the same productivity,
quality,and cost ineasurements astheothercorporate op-
erating divisions. This is an example of riding the coat-
tails of a serious corporate quality effort.

THE BOTTOM LINE

As a manager vou are expected to evaluate, select, and
implement new or improved technology-successfully.
As a subscriber to the HoTLINE, you have at least im-
plied a need to understand and track the evolution of
object.oriented technology. Whether vou are a sin)ng
supporter, harsh critic, or skeptic, the basic issues are
the same: 19 this something we should be using? If so,
how? Where? How can ii be implemented successfully?

How can this question be answered in the absence
of an esiablished set of values against which to judge the
technology and yolir implementation alternatives? With-
out first deciding on common values, a new technology
cannot be successfully absorbed and implemented. With-
out established values, it 16 unlikely that a mechanism
(read method) for successful and repeatable use of the
technology can be instilled in the organization.

Your users, staff, and customers must first define the
software equivalent of the Bill of Rights or the Hippo-
crAne Oath. Everv proposal, project, and situation can
then be measured against these principles and judged
on their merits. Any changes or adjustments should be
obvious, or at least acceptable, to all concerned.

I have never understood why software has for so long
been considered so unique thai the laws of God and man
don't apply to its development. Until it is treated as ev-
erv other complex human endeavor, its creators will con-
tinue to fail like nothing before or since. m a
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to educate the user about these obiects, rather than
1nerely to InCuleate a set of Poodwa

TASK-ORIENTATION: NOT THE WHOLE STORY?
Some documentation authors may feel that in writing
explicitly about objects, they are paying too much at-
tention to the internals of the software while ignoring
the job the user has to do. Certainly documentation au.
thors should not forget what they have learned about
task-oriented documentation, but a document or other
data object that the end user has created while using the
program hardly counts as a software internal.

If documentation readers are to become effective users

of a computersystem, they need to form a mental model
of that system. Researchen finm Halasz and Moran' on-
wards have studied how people learn to use simple de-
vicessuch as calculators. It turns out that people perform
better if they are not merely told 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 need for obiect,oriented documentation.

The NewWave manuall is a good example of tabk-
oriented documentation. Instead of describing the soft-
ware's features one by one, it introduces features as thev
are required in the courbe of realistic tasks. Sections have
titles like 'Working with objects" or "Creating docu.
ments." Each section containb a shor[ introduction fol-
lowed by maybe a dozen recipes for carrying out simple
tasks such as copying an object or creating a text note.
Most recipes are less than two pages long, including
screen bhots and a step-by-step summary. h ew*/ave also
offers extensive online help.

The case for task-oriented docuinentation 16 CIO-

quently stated by John Brockinann, 3 who argues that
users dislike feature-oriented documentation that "forces
readers to center their business duties around the soft-
ware rather than vice versa"-an argument that sounds
strikinglv like the case for ob.ject technology (OT) it,
self.

Brockmann notes that tutorial anc] reference manu-
als receive different trealment. Tutorials take a ster-by-
step approach and are usually o ganised around user tasks
or a hierarchy of user needs. Reference manuals are or.
ganised like dictionaries or encyclopedias. Brockmann
argues that bothkinds of manual should be task oriented,
The text of a reference manual should say what the soft-
ware can do for the user. The index ts the place where
commands and features can be listed systematically. Some
experience supports this. End users surveyed by Microsoft
said they wanted a command/feature-oriented index as
well as a tabl-oriented index.

Brockmann believes that reference manuals should
assist the user who wants to combine product features
todosomething original. This implies that task.oriented
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manuals can be more than mere recipe books. He iS
aware of the manipulative, deskilling connotations of
task-oriented documentation. li was, after all, the no-
torious Frederick Winslow Taylor who used "task work"
and instruction cards to attack the skilled craftsinen in
the steel industry a century ago.

MINIMAL MANUALS

For the software documenter, the suggested antidote is
to follow the minimalist design philosophy proposed bv
John Carroll of IBM. A minimal manual tells readers
only what they need to know to get started on produc-
rive work. it encourages exploration bv deliberately giv-
ing incomplete intonnation. The reasoning behind this
is that people are impatient [o do some real work, and
won't read a manual cover to cover, preterring to ex-
periment and learn from their mistakes. This, of courbe.
presumes that the software allows the uber to gracefully
and harmlessly recover from mistakes.

Both task orientalion and minimal de-sign are based
on a belief th·al people learn bv doing. But are tasks and
actions the only things to be documenied? What about
obiects? Only at the level of machine code is software
literally a list of actions. People will encounter user-in.
rerface objects such as windows and icons and data ob-
iects such as documents. Should not the manual deal
with software's nounb, as well as its verbs?

Object-oriented systems are likely to require ob-
ject-oriented documentation. Tasks won't disappear
front the scene. But everv task involves both actions
and objects. In traditional procedural software, the
essence of a task could be captured by breaking it
down into actions. Future software will work with
much richer and more varied dara structures, with a
lot of complexity thal simply isn'r captured by task-
action mappings.

Even af they don't abandon task orientation. docu-

menters may need to pay more attention to objects and
proportionately less to actions and procedures. Learn-
ing by doing has irs limitations. It is hard to build a men-
tai model of anv complex thing purely by observing its
behaviour. If readers are given a direct description of-
the obiects involved in software, perhaps they will be
able to build a mental model more rapidly.

LESSONS FROM HARDWARE

Object-oriented software tsn't like other software. li is
inore liked physical device. W'hen yol are r Ving tO Un-
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 to be the case.

Unfortunately, physical devices like video recorders
and fax machines are becoming incomprehensible. As
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to the end user.

The manual writer is only concerned with software as
it appears to the user. It matters little whether the soft-
ware was written in C+ + or in Basic. As yet, the iob ot
the documenter has barely been affected by the advent
of object technology. That may be about to change.

Object technolonis still perceived pr imartly as a de-
veloper's technology, with benefits in software quality,
productivity, and maintainability. But end users are be-
ginning to experience the power of the object paradigm
for themsel ves. The e xperience of Inampulating objects,
and constructing complex objects from simpler ones, is
available borh within applications (such as MacDraw)
and at the system level (as in NewWave bv Hewlett-
Packard [HP])·

Admittedly, office workers are not usually entrusted
with the full power of object-oriented programming. For
the most parr, it remains the programmer's prerogative
to 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 at the application level and
NewWave agent tasks at the system level.

Apple's I Ivpe]Card represents a brave attempt at [et-
ting nonprogrammers program with objects, messages,
and a form of inheritance.Ironically, the reader of a Hv-
perCard stack gets little sense of manipulating objectsi

instead, it's the old, old storv of navigating from screen
to screen. HyperCard probably Rave many Macintosh
users their first experience of getting badlv lost in com-
puter software.

BRAVE NEW WORLD

Despite its uncertain progress to date, the objects-for-
everyone idea is widely assumed to represent the future
of application software. Separate. monolithic applica-
lion programs are supposed to disappear ill the brave
new world frequently alluded to by Microsoft's Bill Gates
and Borland's Philippe Kahn. 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 ilse a text editor: Text, wherever you find it, will
be intrinsically editable. [Ed: hmmm... newsletters diat
edit Amacives...1

HP's NewWave provides a foretaste of this within a
DOS/Windows 3 environment. NewW.ave is still a pow-
erllit piece c if :(vit UY.11 2. 2111(1 11[ it 'S I.Millell in 19 87 it se¢ie d
futuristic. It encapsulates files, directories, applications,
and utilities so that the user instead sees easily managed[
objects, folders, and tools. Bi rsof the old world still co-
exist uneasily with bits of the new world. Start up a DOS
application from within NewWave, for example, and
you are dumped back in the old world until you exit the
DOS program. But enough has changed to prompt 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 object-oriented office environments. Its
work goes well beyond what we see in NewWave. But an
inquiry about research on user documentation drew a
blank. HP Labs developb the technology. The business
divisions document it and sell it. HP does not seem to
have made the connection between innovation in soft-

ware and innovation in documentation. For that matter,
few other manufacturers have eidher.

Here's a possible scenario that makes the connec-
tion. End-usersoftware will become increasingly toolkit-
like. The user will need an understanding of the objects
and classes in the system, plus the imagination to in-
vent new ways ofusing them. Documentation will need
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Championing object technology for career success in
the 19906 by K.L. St,=t

Object-oriented technoloo
could be a bobsled to success

for your company, yoUT work
gToup, and for you personally.

The time is right to champion OOT in your company.
Whata tool for recruiting others around you, getting in-
volved in new projects, meeting new people, and gain-
ing a reputation as a tioer!"

But what about this bobsted 1 Why OOT, and when
and why success?

For years, the standard career dream has been one of
a steady ascent to a high pinnacle, the nature of which
was chosen bv each person individually. Reality made
that path more like a roller coaster with sharp and un-
predictable ups and downs--and the 1980s made it like
a bobsted on an icy track! Ready for the 1990s?

Acknowledging that the steady ascent is a dream,
[el's look at careers a different way. Compare the roller
coaster with the bobs[ed. A roller coaster is run by a pro-
fessional. You take a seat in the car and are strapped in.
The ride begins slowtv and continues with a breathmk-
iiig dropanda series ofjolting curves and dips that ends,
by coasting to a stop. A roller coaster career M dynamic
but reasonablv predictable. land the employee leaves with
a gold watch and retirement benefits.

The bobsted betterdescribes careers today. You choose
to play because you want to. You buy yourownsled, find
your own team, and train together. Each teain member-
depends on the others for success. The track is icy and
variable in its long course, filled with curves and ruts
from other sleds, with walls that are as much an in v ltd-
lion to danger as they are a protection. You push off with
all vour strength, jump on the sled, get your best aero-
dynamic position, and carefully steer into the first curve.
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You're in control, responsible for the outcome. The sled
will not make it without vourguidance. You have to rec-
ognize this to succeed in your 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 fixed track to assure a safe fnish.

In the work environment, nothing is like it used to
be: not careers, companies, management, or Jobs. No
doubt you know that you have to take control of your
own career direction. But ifyou're involved with OOT,
the fast 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 great ca.
reer-enhancing opportunity. Here are some indicators
that support my reasoning:
i OOT is now commercial. It was conceived in the

mid 1960s, nurtured in the 19705, optimized in the
19803, and is entering the 1990s with a substantial
infrastructure.

• OOT has major successes to its credit. A few exam-
ples are: big telephone switches by AT&T, CAT.
scan examinations by General Electric, emergency-
room equipment by Hewlett-Packard, and MIS at
Brooklyn Union Gas.

• CEOs are talking about OOT, and more CIOs are
saying that they are exploring OOT with plans todo
more in the future.

• An industry association, [he Object Management
Group, is setting standards so that competing com-
panics don't confuse the marketplacc in their eager-
ness to close sales.

• Class libraries are being recognized as a new resource
special to OOT, and more importantly, these libraries
arestill reasonably priced, if notcheap, for the value
added.

4 The ease of maintenance of OOT 1orourarns is being

proven by experience.

e Professional vend<>is of si,ftware - AT&T, IBM, Gen-
end Electric, Texas Instruments, Hewlett-Packard,
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Allen.Bradley, Microsoft, and Apple-took up OOT
before the MIS departments. Early commercial users
were equally impressive: Boeing, Siemens, GTE,
Northern Telecom, Dun & Bradstreet, Schlumberger,
and McDonnell Douglas, for starters.

e OOT concepts are being incorporated in open sys-
tems standards like the X Windows sybrein, and in
emerging technologies like hypermedia and multi-
media.

• Fore++ and Smalltalk together, more than 750,000
licenses have been sold. That's impressive, even al.
lowing for shelfware,

• Gartner Group predicts that as much as 90% of PC
and workstation applications will be developed with
OOT by the year 2000.

• lournals, magazines, and directories are dedicated to
OOT as are annual conferences drawing up to 2,000
attendees. An OOT meeting directin·y lists soine 50
events worldwide, among which are OOPSLA, C++
World, LOOK '92 in Denmark, OOP'92 in Munich,
and OBJECT EXPO in New York and Europe. Over
30 books on OOT are now in pint.

...you'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.

That'.s one persuasive list on the positive side of the
OOT balance sheet, but the negative side has some

entries that must be considered. Just acquiring the mind-
set required to succeed with the technology, and gerting
people trained, takes significant time. The first applica-
tion a team builds using OOT often takes Inure time and
COStS Inure money than an equivalent conventional-
technology product--even ifyou dohave class libraries
and effective development tools to leverage your trained
team. Experience shows that getting skills up tO an
acceptable [evel erin take between 3 months and 2 years,
depending on the skills of those involved, the training
provided, and the tools available. And mastering the
concepts of a graphical user interface (GUI)-almost a
prerequisite, and a given for object applications-can
be a significant challenge for the newly initiated.
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But the balance sheet favors OOT as a key technol.
ogv likely to burst forih in the 19909. The question, then,
is whether you have the confidence in yourself and in
the direction of this technology tostake vour career di-
rection on this industry trend. Remember that you will
have to drive, because your career is your bobsled.

So, why is there success f<,r you in championing OOT
in your company?To put that in perspective, let'% again
look at the indicators as we did with OOT. Career suc-

cess requires a broader outlook than simply achieving
success with a technology. Tom Peter of In Search of
Excellence and Thnvingon Chaos fame .said, "Predictability
is a thing of the past" and also: "We are In an era ot un-
precedented uncertainty...to win tomorrow requires
quality and flexibility." Richard Pascale. autho r of Man-
amng on the Edge, said that stabilitvis adangerous mind-
set for a companv. It stifles creativitv and risk taking.
We have entered an era where taking riskb and becom-

ing a leader is crucial to survival as much as success. Wit,
ness Ted Turner, Tone Magazine's 1991 Man of the Year,
founder of CNN, resuscitator of the Atlanta Braves and

America's Cup Shipper. He has a sign on his desk say-
ing, "Lead, follow or get out ofthe wav." Such a subtle
gentleman.

Rosabeth Moss Kanter wrote in her book, When Gz-

ants bonn to Dance, "You are known by the quality of
the projects of whichyou area kevpart, and not by your
title in a hierarchy." Picking up Kanter's lead, let's think
about what this means for projects using obiect tech-
nology. Because the industry trend suggests that CDC)T
projects in the 1990s will increasingly be high impact
and highly successful, rhe obvious alternative is to as-
sociare yourself with such protect:s.

In 1988 I wrote What Your Boss Can't Tell You to

help professionals through a review of the myriad fac-
tors thar can affect a career. A periodic review is re-
quired to see if anything might be about to throw your
career off track, or to see if key opprntunities are avail-
able to be Taipped. This is where OCT] comes in. OOT
is an opportunitv, and sticking with non-OOT tech-
nology alone can set vou back in vour career. OOT
simply provides an opportunity to be a Dart of success-
ful, high-visibilitv projects.

Championing OOT requires that you know it well:
history, deiails of implementation, benefits, how to pro-
ceed, and above all, how to keep it simple. Remember
that nothing fails like enthusiastic complexity! ln de-
scribing OOT Lo others, when selling it to your peers,
managers, and team, remember that OOT is a new con-
cept to most professionals, and technological complexirv
can be perceived as a threat 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. Attend

conferences to meet others using and managing the tech-
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nology and commit enough time to discern the expel ts
from the hangers-on. You mav want to call upon the ex-
pertsor the¥ ma¥ want to use you as a resource-and
you'll definitely want to avoid those who have jumped
on the buzzword bandwajon so they can tap a new mar-
ket for what thev have alwavs sold. Get in the loop!
Communicate and learn from the hard-won experience
of those who have gone before!

For implementation, know die steps of the process
and the resources upon which you will draw. How are
you going to determine the requirements of the project?
How do you coon:Imate rhe analysis, define rhe objects,
classes, hierarchies, and determine the right methods to
use?Emphasis is often placed on prototyping and the it-
eralive reviews with the users of theproduct, but know.
inc how to manage all these factors is crucial to success.
We stress human factors in designing GUIs, but getting-
everybodv in adevelopment organization proficient with
an agreed.upon bet of standards is paramount-and a
challenge.

As to the benefts ofOOT, know to whom they are
the hor buttons, and sell to these individuals. Lav your
groundwork. Make sure vou have st·ong support behind
you at the outse[ and throughout each project you un-
deriake. Quantify the benefits m projected savings or
added revenue or shorter time to market. The savings
could be in dollars, time. or maintenance as proiected
new releases are deployed. Time saved in providingcus-
tomer service or introducing new productb is not OnlY
money, it is competitive advantage in the marketplace-
positive achievenient for your companv and your own
career as a result

Selling OOT and organizing your reain lo deliver on
the promise will put great demands on Your human re-
lations skills. Know who your management sponsor ls-
the person who has the authoritv to approve, fund, and
support your effort, and has an interest in doing so sue-
cessfully. Yoursponsor must initiate theproject and un-
derstand the ramifications of doing so--and must stand
behind you as difficulties develop that must be over-
come. You vourself have to know the ramifications to

educate vour sponsor, and be cognizant of what you are
asking for when getting project sign-off You also have
to know those people who will have to change as a re-
sultof your proiect, and those groups that will advocate
Your project but doni have the clout to be sponsors or
it. Being in control of management ramifications is ba-
sic to project and career success. If this sounds like be.
coming political, in the constructive sense of theword,
you're right. Part of career success with OOT is success
with people. OOT is not a technology iii a vacuum.

Introducing change forces you to anticipate the lin-
pact of that change and the likely resistance to it. OOT
represents change. How extensive are the effects of the
change? Are people motivated to change? Wdl thev
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have to change their values? Will job procedures or
equipment utilization change? Whose personal interests
will be challenged? What .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 abilitv to help yourself and others man-
age the change.

This kind of technological change is the subject of a
new body of study called sociotechnical systems, or STS
in the Jargon of the organizational development people.
STS considers the effect on social patterns in the
workplace caused by changes m information systems
(IS) technology. Championing OOT means driving
technical change not onk in the social workplace ofthe
company but also in your own IS group. It is imperative

1 §=!ME..&11!=

Seek ways to draw colleagues in, and avoid
isolating yourself and your project team.

to be sensitive to the social changes caused by the in-
troduction of new technology. Even if you think the
changes are minimal, or deferred to the future, others
will not necessarily agree. Bring such concerns into the
open to manage and minimize what could otherwise be-
come latent antagonism. beck ways to draw colleagues
in, and avoid isolating yourself and vour project team.
Be aware of and manage the potential problems caused
by being the "new technology privileged."

The benefts to you for championing OOT in your
company can be substantial: visibility. a reputation for
leadership, and meeting and working with colleagues
and senior managers otherwise unavailable to most IS
professionals. You will inter and learn from the people
who are making object technology into a burgeoning
industry, and even have the opportunity to write arti-
cles and give presemations m conferences, should that
be your interest. All these factors enhance your value
and reputation, and bring credit to your companv and
to Yourself.

Championing OOT will make you more valuable to
Yourself and to your company, and will demonstrate to
others that you know how to avoid a crash and keep
your bobsied on the track! The challenge for you will
be taking control of the sled. E E
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Implementing change

To renew, when we are deadlocked with
the enemy, means that without changing

our circumstance we change oUT spirit and
win through a different technique.

- Milamoto Musashi

Trial hi combat is barbaric. It is fortunate that our cul.

ture hwa replaced the sword with the statistic and the
lance with the fact, for trial by combat is mday's accepted
method for dealing with the complexities produced by
broad-based, discontinuous change. Advocates of object-
oriented concepts and technologies need w understand
this, and accept the fact that mtroduction of 0-0 to a
commercial enterprise will prE)vi)ke a battle of words and
ideas and, sooner or later, a confrontalion with adherents
to other approaches.

The value contributed by applications growing from
an 0.0 conception will have to be proven to a corpo-

Frank Douglas rate environment growing numb from too much novelty
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and rapidly becoming unresponsive to [he imperative to
change. At one time it was thought that 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 rhe 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 al[ be-
tween the fields of information visualization and object
techncilogy. Distributed processing works very well with
objeci-oriented languages. Indeed, one has to work very
hard to find a conflict between two generations of lan-
guages, such as Smalltalk and COBOL, when one care-
fully considers the proper domain of application of each
language. New andoldertechnologies can be integrated.

The profusion of change has actually created a situa-
tion where opportunities to integrate new technologies
abound. For example, Smalltalk could readily implement
a business information visualization application. This ap·
plication could .supplement a COBOL-based transaction
dan system. The new technology could demonstrate the
added value it brings, anc] the overall position of the iii.
formation system would be enhanced.

conimued on page 4
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FROM THE EDITOR

 urvival in a stow econoiny among tough competitors demands fiexi-bilitv. Organizations tha! can adapt may survive. Those which defer
change choose their own fate,leaving only a question of when, not whether,
they will decline. Yet our infrastructures are not built to support change,
und reflect their designers. We have found the enemy. It is ourselves.

Take some curious examples. In a recent call to IBM, we requested help
with an OS/2 problem. The install program was hanging. The obvious so-
lution was to request help. After all, Jim Cavenaugh of]BM was telling at-
tendees at Borland's International Development Conference '92 that IBM
would support OS/2 on non-i IBM hardweare to compete aganst Microsoft
for dominance of the desktop market. No problem, right ? Wrong! Big
Blue-ves, the company that is trying to ger Closer to their customers and
be more responsive to the niarket-told us point blank "Since you are not
running IBM hardware, we will not help you. Other manufacturers claim
that their machines are IBM compatible. That is their claim. We do not
test our products on other vendor equipment. We only guarantee IBM soft-
ware to run on IBM hardware." Their representative didn't even bother to
open with "1'm sorry"-I guess he wasn't! That's odd, though. Microsoft
has helped us on many occasions with que.stions about DOS and Windows
configuration-and we don't run Microsoft hardware! Who's changing?

Then there is Informix-an open systems database vendor chat is make
ing a major foray into the object technology market. As Informix cus-
tomers are well aware, this database vendor has a history of rough cus-
tomer service and inconsistent customer data due to separate databases m
each departineat that deals with customers. It seems that renewal bills for
technical support contracts don't always reach the customer. Presumably,
the unfortunate customer would discover the problem upon calling for
support, send in their renewal, and all would be happy. There's unlv one

gotcha: when you don't receive a bill, your support contract expires. When
the Contract expires, you the happy customer are slapped with a 150%
penalty to renew Your support contract-and you cannot receive new soft-
ware releases without a support contract. Ofcounse, the now not-so-happy
customer is welcome to "plead your case with one of the supervisors to
make a change m the policy." Or, in this world of client-server architec-
ture and database independence, thecustomers cando thechanging them-
selves- change venlirs, that )sm

And custoiners are doIng the changing, even when their ilifra.structure
would trap them in propnetary environments and in(lexible technology-
provided that their information technologists can help theni adapt. And
here, in the seemingly innocent realm of customer service, are many of
the central issues facing organizations interested in object rechnology
COT): flexibility, freedom to choose the best solution for the business,
portability and transparency across platforms at multiple layers (hardware,
operating systems, networking, and database), product Interoperability,
product rehability, vendor support, and changing human attitudes.

Most of us face enough challenges and difficulties with these issues in
our own organizations rhar vendors and technologies that don't support
our needs are impediments, not assets. Realizing that our vendors face the
same challenges as we ourselves experience helps us little, as many of us
are seeking from our vendors solutions, not mirror images of our own trou
bles as we struggle to change our own people.

It is this dilemma of change chat our feature author Frank Douglas ad-
dresses. As technololists. our strong suit is technology; as Change agents,
our strength should be people skills. Perhaps we now have an insight into
our vendors' change problems-they too are more facile with technology
than with people (their customers or their own)! Yet, as Mr. Douglas ob-
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Prentice Hall, Simon & Schuster Education Group, Professional Technlcal & Reference Publishing, 113 Sylvan Ave,, Rte. 9W,
Englewood Cliffs, NJ 07632 announced the publication of several titles on object technology

OBJEcr-OR:ENTED ANALYSIS AND DESIGN by James Marlin and
james Odell addresses the difficulties encountered in
founding analvsis techniques on a particular technology.
Written for the typical systems analyst the book teaches both
the underlying philosophy of object orientation and its
practical usage.

CLASS CONSTRUCTION IN C AND C++: OB,ECT PROGRAMMING
FUNDAMENTALS, by Roger Se,SIOnb, 13 a complete, in-depth
introduction to obiect-oriented programming, developing
classes: and C++ for C prograinmers.

BIECT-RIENTED PROGRAMMING WITI{ C+1· AN[) OSF/MOTIF, by
Douglas A. Young, takes the object oriented approach to
designing and building applications for interactive window-
based user interfaces using C++ and the OSF/Motif user
interface toolkit.

A BOOK OF OBJECY-ORIENTED KNOWLEDGE: OR]ECT-ORIENTED
DESIGN AND IMPLEMEN,ATION, by Brian Henderson-Sellers, is
an introduction to object-oriented analysis and design rather
[han programming techniques.

MopuLA-3, by Samuel P. Harbison, PhD, provides
programmers with a clear and complete description of the
new Modula-3 programming language and shows them how
to write clear and correc[ code.

DISTRiBUTED OBJECT-ORIENTED SYSTEMS ANALYSIS. by Prabliat K.
Andlleigh and Michael R. Gretzinger, presents and evaluates,
application design and development methodologies. The
authors have developed a unique Frame-Object Analysis
MethodoloRy for advanced modeling.

THE C++ PROGRAMMER'S HANDBOOK by Paul J. Lucasis a quick
role-ence guide available for ATAT's Release 3.0 of C++. 1 he
book is a programmer's reference for fast look-up of
information on C++, the preprocessor, the input/output
library, and other libraries for both novice and expe-
rlenced C++ users.

TOOLS 5: TECHNOLOGY OF OBIECT-ORIENTED LANGUAGES AND
SYs,EMs by Tim Korson, Vijay Vaishnavi, and Bertrand
Meyer, contains the proceedings of the Took 5 conference
heidi at the University of California, Santa Barbara m the
summer of 1991. Topics covered include object-oriented
databases, reusable object, a comparison of object-oriented
languages, object-orientedl user intertaces, and object-
oriented proiect maitagenient.

C++ FOR PROGRAMMERS, Book/Disk Version by Sharam
Hekmatpour now includes a disk containing all
in-lext programs.

THE HO-rLINE CALENDAR 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 location, sponsor(s) and contact name and telephone
number to the Editor: Robert Shelton, 1850 Union Street, Suite 1584, San Francisco, CA 94123; fax: (415) 928-3036.
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Partnerings & Object Design, Inc. announced k has established a worldwlde network oF top distributors for i15 ODBMS, ObjecIStore. Object
Design's international partners are: Apscore International Pty. Ltd, headquartered in Neutral Bay, Australia: DyM based inAcquisitions Madrid, Spain; Elsa Software located in Cedrex, France; ENEA DATA AB, headquartered in Malmoe, Sweden; Patzschke +
Rasp. located in Wiesbaden, Germany; Serna Software Technology, based in Chippenham, England; and Toyo Information
Systems Co, Ltd, headquartered in Tokyo, Japan.

Obiect Design ako announced it has closed a $2.5 million round of financing led by Los Angeles based Brentwood
Associates and including its existing investors. The investment represents a 30% increase in Object Design's per-share
valuation over equity placed during the company's third round of financing seven months ago,

ONTOS, Inc. announced a cooperative marketing and product integration agreement with ParcPjace Systems. Under the
terms of the agreement, the two companies will cooperatively integrate and market ONTOS DB, ONTOS Studio, and
Objectworks/C++. The product integration is avilable now and is currently supported on the Sun SPARCstation.

ONTOS also announced a coooperative marketing and product integration agrement with Centerline Software, Inc. The
newest release of the ONTOS DB object database, Release 2.2, and ON TOS Studio are now integrated with the Objecrenter
programming environment for C++ from Centerline. The product integration is currently supported on the Sun-4 SPARC.

Petrotechnical Open Software Corporation (POSC), Corstar Business Computing Company, Ltd., and its joint venture partner
N.V. Electriciteitsbedrijf Suid-Holland (EZH) have loined the OMG as corporate members. The OMG also announced that
over 35 companies plan to support the Comrnon Object Request Broker Architecture (COBRA) specification adopted by the
OMG last fall.

Lucid, inc. announced 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 on
Europe, Japan, and Australia. Clephan was most recently product marketing manager at IntelliCorp, Inc.

Lucid, Inc. also signed a technology agreement with HaL Computer Systems, Inc. to provide lucid's SPARC-based C, C++,
and Fortran compiler technology to help build high performance and speed Into Hal's compilers for its family of SPARC-
based computer systems. HaL Computer Systems' computer systems will be targeted at commercial users of open systems.
Lucid will provide technical support and assistance to Hal's development requirements as required.

MetaWare, Inc. announced an agreement with Phar Lap Software to license MetaWare's Globally Optimizing 32-bit High
C/C++ Compiler and Phar Lap's 386/DOS-Extender together In a package offered by each company. This agreemen[ enhances
an already successful tive year business and marketing relationship between the two tirms,

UNIX System Laboratories, Inc (USL) and Hewlett-Packard Company (HP) announced Ihat liP will provide exception- and
event-handling technology for USL's C++ language system. This announcement grows out of cooperation between HP and
USL throughout 1 IP's development of this exception handling feature.

Object Technology International, Inc. announced that products developed under the recently announced IBM Applications
Business System»Ti development agreement will include remote database access conforming to IBM's distributed relational
database architecture (DRDA). Initially developing a DRDA applciations requester, the IBM-On development agreement is
intended to enhance the capabilites of AS/400 programmiers using graphical user interfaces, cooperative programming and
object-oriented programming.

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

Gtobal networks confound the problem by
adding international politics, different cultural
values and legal systems, and asymmetrica[ views
on expression, belief, ownership, and privacy. As
Dr. Bellin expresses, these are issues to be taken
seriofi.slv. Even within a sing[e natic,Ii-tlie USA-
what would be established policy with regard to
physical propertv or verbal ¢0111[nuillcatlons ls not
tionored where electrcnic networks are emicend.
Accepted and assumed protections are not en.
forced. The world of electronic reality raises new
problems for a legal culture whose roots may be
found in physical property law.

In ourinterview with industrY analyst Natasha
Krol, we address cultural change from a different
perspective: business process reengineering. The
real opportunities offered by OT are, as Ms. Krol
points out, to be found in the compelling nature
of the underlying paradigm itself and its impact
on how we can think about business and systems.
Effective use of OT requires that we thoroughly
understand [he atomic fundamentals of the bust-
ness our applications support, and the paradigm
provides support for that return to fint princi-
ples.The promise of OT is in making cleaner the
translation of business into applications.

But where does one start with OT? Ms. Krol

suggests that IT apply OT to model and under-
stand the legacy systems, thereby gaining experi-
ence with OT and a better· understanding Of the
core that will be augmented or„eventually-re-
placed. As information technologists better un-
derstand both OT and the businesses they sup-
port. Ms Krol .suggests, they can more effectively
partner with the business community. Within that
partnership, avenues can be fbund tbr [everaging
the business with useful information technok)gy.

Our authors this month strike some common

themes about change from notablv different per-
spectives:

• we information technologists face the great-
est problem with change

e (,ur biisiness pa]-tners are ahead ot us, and don't
count (mthem gxped-ngruredly wpmkin: fc,r IT
tO C.itch up

. change will continue to be the norm

That OT requires so substantial a perspee·live
shift from the computer.centricity of batch Pro-
cessing applications is one of our greatest chat-
lenges as information technologists. With 8094
of IT resources committed to maintaining legacy
systems built a decade or more ago, it's not sur.
prising that the tool-kit view of flexible, user-em.
powering applications is a stretch! This is, how-
ever, a stretch that we have to make to remain
useful to our organizations and customers. It is
also a goal that I believe we can reach, given the
personal commitment to do so. = m

V
serves, the wrong approach to change undennines
the organization's willingness to change, reduces
flexibility, and [ncreases resistance to new Ideas.
And the persistent demand for change can wear
down those whose mission it to be skilled in the

technically complex. IronicallY, this intense
change is increasing the technological opportu-
nitics as it breeds its own resistance.

Learning the new requires a willingness to be-
come 'not skilled" on the wav to developing new
skills, and few organizations support this learn-
ing cvcle effectivelv. Most, as Mr. 1)otigias points
out, address new ideas through trial by combat--
undercircunistrinces thatretlect moreon the po-
litical power of the combatants than on the pur-
pose of the technology. Our strengths with
technology-insight, abilitY to think abstract[v,
comfbrt 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.

Numbness to change in IT divisions is not
simply an inherent, human-change resistance
phenomenon. Marketing hype and silver bullet
technologies have unrealistically inflated expec-
tations and derailed enough well-nieaning prac-
titioners that change for the sake of a new tech-
nology is decreasing[v appealing. Perhaps this
aspect of la 1-esistance is maturity and realism,
Technology has been a value in and of itself in
our cu[ti,re, :ind we are on[y now rediscovering
the original purpose of information technology
as a support tool to increase business effective-
ness. That phrases like "business value of tech-
nology" abound suggests a realigninent of values
that will be reinforced by the trend toward use-
ful new technology being driven by our business
partners rather than by ourselves.

But resistance is resistance and, as Mr. Dou-
glas suites, 'a fair chance to prove the usefillness
of a new technology in a commercial environ-
ment may be obtained only with difficultv:

Norman Plant of the Object Interest Group
in England joins us again (see HOTLINE, March
1992) with a substantial statement on the needs
of large IT organizations and points out critical
areas in wh ich this emerging techiw[ogy sh<„uld-
and should not-·be deployed. Mr. Douglas ob-
serves that new technology is often triated in in-
appropriate domains. Mr. Plant clearly ident ifies
those domains from the perspective of organiza-
tions with tens of thousands of online worksta-
tions and millions of daily transactions. lie aiso
proposes areas of strength for OT that allow in.
tegration with the areas of strength (or at least
stability) of our legacy systems.

An observation: those who are saddled with
the cost and burden of legacy systems are look·
ing for ways to grow new capabilities with OT,
and view outright replacement of those core sys-
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tems as beyond the reach of either their organ i -
zation's tinances or a relatively new technologv
that was not designed to solve transaction-pro.
cessing proble ins on tliat scale. Risk containnient
is the term Mr. Plant uses. Those not faced with

20+ year old, 40,000 online user systems stein to
view outright replacement more as an opportu
nity than as a risk. Forced to choose between an
infiexible but well-tested core system that cor·
rectly handles passenger ticketing and . new core
system that offers flexibility and a tool-kit ap-
proach to solving problems--well, you choose!
When your entire revenue steam Ls on the line,
technology becomes but an amusing sideshow.

This iS not to suggest that business reengi-
neering and the replacement ofarchaic core sys-
tems cannot happen. The business reality facing
air carriers like British Airways, United, and
American Airlines should serve as a sobering re-
minder to those of us who are already converts
to OT. Turning back to our feature article, the
converts have to prove the business value of CT,
and the best proving ground at this point in the
maturity of OT is often not the core. To para-
phrase Mr. Plant, applications that extend the
reach and range of the business by augmenting
the core offer the greatest return on investment
for the application of OT today,

Dr. David Be[!in addresses a different aspect
of,idaptation-the unpreparedness of our legal
and policy infrastructures for this new informa-
tion technology, and specifically for some of the
implications of OT. Consider the licensing is
sues, security risks, anc[ product liability associ-
ated with extensive class library use. How we val-
idate libraries--especially those for which we will
never see source-is an issue that tew have ad.
dressed on par with the obvious benetits of build-
inK applications from libraries of software-ICs, to
use Brad Cox's term. These issues are critical to
large organizations, like Mr. Plant's British Air-
ways, which would start using OT for reach and
range applications then inigrate it over time (at
some poini after accepted technology maturity)
into core applications,

Yet other new exposures are created by the e[ec-
tronic business environment that OT enables. Be-
eau.se of both heritage and design, object-oriented
development environments. '·objectbase" man-
rigementsystems (OBMS) and even graphical liser
interface (GUI) builders encourage application
client-server separation. While client-server ar,
diftecture within a single machine tacilitates porta-
bility and interoperability. the real power is seen
only across networks where hete»geneous client
and server hosts cooperate across local or global
networks. New issues ofsecurity, privacy, need-to-
know, and respect for the expression of ideas in
conflictwithone'sown are unavoidable in this net-
worked electronic environment.
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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 have an incomplete idea of the purpose and ca-
pacities of the new technology and of the problem at
hand. The advocates and practitioners ofeach compe[
ing approach will not cede their positions. Indeed, the
"assembly of facts" will rapidly become a set of fairly
standard assertions.

• The "new technologv" is not new. "We did that in
assembler when I started in this business. '

• Existing technology can do that just as well as the
new technology.

• The existing technology is a proven approach,

• The new technologv will produce a significant in-
crease in productivity and reduce maintenance cost.

It should also be noted that an opportunity to intro-
duce a new technology is also context bound. It will be
created by the business environment. One of the changes
that has been reaching a level of critical importance is
emphasis on the business relevance of every technical
change made to a corporate technical infrastructure.
Purely technological changes will probably be thrust
aside. However, innovations that address the business's
competitive stance or its product marketability will have
a greater oppon unity to demonstrate Fue·

A contest is the inevitable result of this combznation
of partial understanding, public interest, and continual
change. The contest is a duel between two technical ap-
proaches to a business problem m which winninR or los-
ing becomes the major issue rather than the objective is.
sues surrounding the change: the cost, beneht and
potential offered bv the new technology. It is also un-
likely that the contest will take the form of a competi-
tion between the two technologies. It is more likely that
the battle will be settled bv giving the new technology
a "chance to solve an important business problem." All
too often, this chance is the end result of considerable
maneuvering by all parties.

Frequently, theoutcomeof thecontest is settled b¥ the
actual assignment made. At one company. the advocate
of Smalltalk was maneuvered into taking on a project to
construct a transaction-based system capable of outper-
forming a COBOL-CICS systern tilat bericlinal·ked at 300
transactions per second. Of course, it is possible that the
advocate could design and build a system that does just
that, and introduce an entirely new way to build transag
tion systems. But it is more likely that COBOL-CICS is
perfectly suited to what it was doings while Smalltalk is
better suited for other things.

It is unlikely thai any advocate of a new technology
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would get maneuvered into such an absurd test without
the help of a dedicated adversary. If left alone, the ad-
vocate candevelop a situation that provides a significant
business benetit and demonstrates the strength of the
technology. The situation is complicated by the partic-
ipationof interested parties from both the technical and
nontechnical areas of the business. All these partici.
pants have either embraced or rejected the new idea,
Those who have rejected the idea will generally mani-
fat their opposition in the "contest.' however, those
who have accepted the idea with the greatest fervor fre-
quentiv become a major source of problems during the
maneuvering period of the confrontation.

Conversion to the new idea is the foundation of

change. Sharing the vision with others is essential. The
advocate can provoke an unfavorable contest. Tech-
nologists are notorious for their optimism. Every IS de.
velopment manager has been stung one or more times
by someone overpromising and then underdelivering. In
the words above, "We did that in assembler when I started
in this business." It is much more common in newer tech-

nologies, however, when practical limitations seem more
like the carping of opponents than real barriers.

Nontechnologists are increasingly becoming advo-
cates for new technologies. It has become quite common
for the marketing department or the Chief Financial
Officer to advocate shifting to object technology. The
dynamics leading to a "test" can originate from non-
technological sources more readily than from techno-
logical ones. After all, these individuals are conducting
the business. They have an immediate interest in im.
proving anvthmg that will help them do so. A contest,
not unlike the great air races that helped to Prove avia·
tion, frequently seems to be the best wav to decide on
the suitability of a potentially inore helpful way to con-
duct business. Confrontations and lests often are the only
way new technologies can make their way into the busi-
ness culture.

Even though the contest is supposed to be won or lost
based on swiabilig (0 hUS!„€.SS. the advocate is often ham-
pered when negotiating the subject matter of the test.
Theprecontestofdeterminingthesubject mattercannot
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 test may provide fuel
for a "breakaway" group thal will be dedicated to imple-
menting the new technology "correctly." Implementa-
tion of CASE and relational databases was frequently
complicated bv these breakaway groups.

After the subject of the test has been decided, events
will move into a new phase. The battle will escalate 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 suitability for prag-
matic use. In this phase, the more muscularpnmary com-

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

Comeau Computing announced the availability of Comeau C++ 3.0 With Templates, its mulliplatformed CH . The new
release includes supportof ANSI C++ templates, which enhances thecode reuse capabilities of C++. Comeau Computing also
announced its intent to provide support for numerous back-end C compilers and additional ports of Comeau C++ 3.0.
Comeau C++ is especially designed with cross-platform and cross-operating system capability. Previous versions of Comeau
C++ supported MS-DOS, all UNIX 386's, SCO UNIX 386, SCO XENIX 386, the ATAT 382, AmigaDOS, ATAT UNIX PC 7300
and 381. the Sun-3, and the IBM RS/6000 Al X. Comeau C++ 3.0 adds support for the Sun SPARC, and others to include the
Atari ST, UNIX SVR4, MS-Windows, and OS/2.

Object Technology international, Inc. announced the immediate availability of its object-oriented product development
environment, ENVY/Developer Rl.30 for Smalltalk/V PM Vl.3 and Smalltalk/\/ Windows Vl.1. This product provides a
powerful concurrent software engineering environment for systems and applications development. Team support, version
control, and configuration management are seamlessly integrated with Smalltalk/\/'s programming environment. Release 1.30
includes ENVY/Packager, OTI's tool for delivering small, stand-alone Smalltalk applications. With ENVY/Developer,
development teams using Smalltalk may work concurrently on both OS/2 and Windows. Sophibticated change browsers
support the ability to compare different component versions.

ExperTelligence announced a new version of its intellegent Interactive graphical application development svstern Actiont for
Version 1.3 of Digitalkfs Snialitalk/V PM. Action! Vl.3 adds new CUA 91 objects hke the Spin Bution and the Slider. it also
gives more control to the developers with the powerful Properties Editor and Coordinale Windows. It also allows ii,terfac·e
compatilibity with ExperTelligence's Macintosh Lisp versions of Action!. Action! is totally object-oriented and dynamic, and is
also totally machine, system and language independent.

GUI Master 2.0 Professional, the latest release of the application framework for development of GUI applications for OS/2
and Windows, is now supplied with an Application builder that enables users to draw their application on the screen. Online
help and complete (UA help are also available. Features also include a C++ Browser, which lets developers browse through
the source code of all GUI Master classes giving them total programming control. GUI Master 2.0 Professional can be
Installed on either an OS/2 or a Windows platform.

The Windows version for Style is now available from Software ingenumies, Inc. Style is an all-purpose class library for object
management. It can help C++ programmers develop faster, smaller, and more maintainable applications. With a single call,
programmers can perform operations such as: access distantly linked objects, collect objects meeting cenain criteria, destroy
selected objects, save and load objects from disk files, print selected objects, print links between objects, and search for a
specific object.

SofDesign International, Inc is now shipping ProVision:Windows Version 1.01, a completely object-oriented human interface
development library for Clipper 5.01. ProVision.Windows provides Clipper programmers with features necessary to build true
virtual-paged, modeless, event-driven human interfaces. It handles all windowing and mouse selection details.
ProVision:Windows supports dialogue, box windows, message box windows, icons, and Multiple Document Interface (MDI)
windows. The library includes a tightly integrated mouse subsystem. Windows, controls and menus all support the mouse

automatically requiring no programmer intervention,
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Comeau C++ 3.0

With Templates
Comeau Computing

91-34 12001 9.

Richmond Hii!. NY 1 !418
718.945.0009

ENVY/Developer
Rl.30

Object Technology
Intemational. Inc.

1 785 Woodward Duve

Ottowa. Ontario. Canada

K26 0/9

Action!
Expe/ te//ige/ice. inc.

5638 Hollister Ave., Ste. 302

Goleta. CA 93117
803.967.1797

GUI Master 2.0

Professional
V/eeinicm kAwme Resea-c h

P.O. Box 2584
3500 GN Utrecm

The Netherands

31.30.32.49.44

Style
Software jige?nuities. hic.

P.O. Box 1586

Bal/win, MO 63022
314.391.7772

ProVision:Windows

Version 1.01
Sof©es,gr? Miernatio,ia/. inc .

1303 Columbia Dr.,
Ste.#209

Richardbon, TX 75081
214.644.0098
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 Product Announcement.5 R a .service to the 1 readers of the HoiLINE ON OMECT-ORIENTED
i TECHNOLOGY; it is neither a recommendation
\ nor an endorsement of any product
1 discussed.

HP C++ 3.0
Hewlett Packard

PR Dept. 3000  lanovew St.
Palo Alto, CA 94304

415.508.6600 ext. 7717

ONTOS Studio
ONTOS, Xn<.

Three Burli,)gwon \¥0(,ds
Burfingtor. MA 01803

617.272.7110

Archetype
Document Engine

Archetype, Inc.
100 Fifth Ave.

Wa/tham. MA 02 1 54
617.890.7544

OTProvide

Objective Jechnologies, inic.
7 Dey St., Ste. 1502

New York, NY 10007
111.117.6767

Soundilursts Digital
Sound Collections

Al/D/apoh.6 Sp.li?ms
3208 W. Lake St., Ste. 133

Minneapolis, MN 55416
612.822.1604

View.h++,
MouseWrapper.h++

Rogue Wave Software,Inc.
P.O. Box 2328

Corvalis, OR 97339
503.754.3010

Hewlett Packard Co. introduced HP C++ 3.0, an objht-oriented programming language for application developers; working
on HP's Apollo 9000 workstations and HP 9000 business systems and servers. Hlys implementation of exception handling
contorms to the ANSI C++ committee's definition. HP's fully integrated C++ tool set is a key component in the development
of applications for a wide range of markets, including computer aided design, telecommunication. user-interface
development. busines graphics, database development, and multimedia.

ONTOS announced ONTOS Studio, an interactive, front-end development tool that allows the ONTOS object database
developer to build graphical user interfaces for a range of applications and store these user interface {U!) components directly
in the database. The product is currently available for Sun SPARC workstations. tri a related announcement, ONTOS also
introduced Release 2.2 of its ONTOS DB object database with expanded support for workgroup applications, increased
support for integrated object tools and languages, new platform support, as well as performance tuning options.

Archetype, Inc. introduced the Archetype Document Engine, an object-oriented development environment for NeXT
Computers 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 to form fully featured
publishing applications. DE applications can provide multiuger access to a single document, including multiple users
working on ditferent parts of the same page. The DE provides a locking mechanism for objects akin to tile locking in a
network operating system.

Objective Technologies, Inc. announced OTProvide, a database link and query manager between re lati oral databases and
Lotus' Improv. OTProvide allows users to easily access data stored in relational databases and integrate that information into
Improv models wathout a Structured Query Language. The product provides point-and-dick query generation that lets end-
users who do not know SQL to quickly and easily access inforination stored in databases. OTProvide runs on NeXT 2.0
system software, Improv with the API Kit, and Sybase. OTProvide version 1.0 provides alec»s to Sybase databases only,
Version 2.0, due to be released concurrently with NeXt Inc.'s DBKit, will provide access to Oracle dalabases.

MIDIapolis has begun shippng SoundBursts Digital Sound Collections for NeXTstep computers. SoundBursts allows users to
enhance their NeX]step presentation, musical compositions, voice annotations and applications with the impact of CD-
quality sound. Two SoundBursts collections are available-Sound Effects and Percussion. Each collection includes 12
diskettes (an average of 12.5 soundfiles per collection) of prolesionally recorded sounds.

Rogue Wave Software, Inc. announced two new C++ libraries: View.h++, a commercial library based on Motif. and
MouseWrapper.h+F, a system for simplifying interactive graphics. View.h++ for Motif offers two levels of functionality. At its
lowest level, it encapsulates 100% of the functionality of the Open Software Foundation's industrY standard Motif Graphical
User Interface in a C++ library. At the higher level of functionality, View.h++ for Motif offers a Model-View-Controller
architecture with an even more abstract and powertul programming interface. MouseWrapper.h++ is a system for managing
object picks, drags, rubber banding, and interactive graphics. Grabbers are also included for interactive construction of
complex graphical composite objects.
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ponents will often be compromised oreven displaced by
the functions supporting the primary ones.

For example, one strength of an object-oriented de-
velopment environment 15 that developers can become
extremely productive. Changes can be incorporated eas.
ily: the business world can find a direct counterpart in
the class libranes and in the programming manipulations
of developers. However, the time to learn the environ-
ment is verv kong, 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 conttguration management becomes an accu-
rate simulation of the Tower of Babel.

In this phase, practical shortcomings will surface un-
expectedly andrepeatedly. This isoften surprising to the
advocate, but it shouldn't be. Nothing is perfect about a
new technology. The products that implement it are int-
mature; everyone should expect that the product will be
unable to handle a great many practical issues. The tech-
nology and the techniques for its use need to accommo.
date all types ofsituations thatare inconsistent with the
main premise of the technology. There will be many com-
promises with the pristine view the technology afforded
at the beginning of the contest. These changes offer new
opportunities for the contest to be lost.

Arguments about practical issues will become dom-
inant during the testing phase. This cannot be avoided;
opponents will see that every problem ishighlighted. A
truly dedicated opponent will attempt to raise each is,
sue as being of critical importance. Resolving the
substantive issues successfully is important, of course.
1 here must be training; there must be configuration
management; there must be an appropriate 01,155 created
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
the technology, per se, but that every decision maker
understands. They are frequently presented as "integra-
tion" issues, although they seldom represent integration.

Secondary issues can run the gamut frompaper.based
appri,val methods to security, In some cases, t·he secondary
issues can lead to decisions that will virtually incapaci-
tate the product being used to test the technology. An
apt case in point was provided by one company testing
DBZ. During the design of the test, IS management im-
posed the requireinent tha[ all DBZ database adininis-
tration be conducted in batch through a secure sched.
uler. This is extremely difficult, so the test failed when
the DBAs were unable to maintain the tables during the
test. The decisions made on these issues will determine

the success of the test. The advocate of the new tech-

nology must be alert to the issues the moment they emerge,
and must understand the forces that have brought them
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forth. Addressing these issues will normally require the
most dramatic changes in the use of the new technology.

Whatever specifc manifestation of the new techno[-
ogy is chosen for implementation during the tat> the
technology it represents will have its central tenets
modified. This is a source of new problems for the emer*
ing technotolty. 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

Former enthusiasts can be formidable

adversaries if sufficiently disillusioned.

originally advocated. They may begin to insist on "keep-
ing to the model." These insistences may make it very
difficult to accommodate demands imposed by business
realities. It is difficult to know when to remain true to

theory, and when to bow to necessity. Former enthust-
asts can be formidable adversaries if sufficiently disillu-
sioned. 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 practical is on trial.

The battle has only begun when rhe test has reached
a successful conclusion. Frequently, the test has only
been a pilot. The results will almost certainly be dis-
missed as being inapplicable to the real world. There
might even be an effort to prevent the new technology
from repeating the results with a "real" application. What
ts increasingly prevalent is the culture shock spreading
through American corporations. Technology is chang-
ing much faster than the technicians are comfortable
changing themselves.

As one set of changes succeeds the next, a yeaming
for some type of stabilitv is becoming increasingly preva-
tent. Members of organizations achieve that stability by
translating new ideas, tasks, and possibilities into things
that are familiar and clearly understood. It is no usepoint-

ing out that a "paradigm shift" will be required to prop-
erly employ the new technology because the very con.
cept of a paradigm shift has been assimilated into a simpler
idea of being smart enough to undentand what's hap-
pening. Of course, everyone who is "smart enough" to
understand a paradigm shift is cerminlv smart enough to
understand a new form of technology.

It is here, in the wider sphere of acceptance, that an¥
new technology must win its most decisive challenge. A

con.unned on page 14
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What large-scale IT users want from 0-0 suppliers
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The Object Interest Group (OIG),
consisting of 14 large UK companies,
two Government departments, and

one University, was fonned in May, 1990.

lt:s purpose is to understand and assess object technol-
ogy, ger hard evidence to support the assessment, en-
able member companies to position the technology in
their IT strategy, and to communicate to suppliers what
large-scale users want in terms of method, tools, and
support. Project members include Barclays Bank, British
Petroleum Research, British Aerospace, British Air-
ways, British Steel British Telecom, Department of
Trade and Industry, The Treasurv, Ford Motor Com-
pany, Imperial Chemical Industries, Lloyds Bank, N
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 as-
sessment. The business case for sharing was return on
investment: 40 days in, 1500 out.

In my previous articlel I presented our overall as.
sessment of the technology, which can be summed up
by our shared conclusion:

Object orientation is potentially one of the most pow-
erful technologies ever to become available to the
IT industry anti its users. As such it demands high-
calibre management. It is not a panacea but a high-

Eflut .Fz#- . power took-dangerous if misused but capable of great
thmgs

35/:k lat.Vt
24.01.1: In this article, I shall focus 011 why 0-0 is not a panacea

and, in particular, why it is too early for the wholesale mi-
gration ofany large scale IT function entirely to O-0. As
we saw both promise and insufficiency in state-of the art
0-0, one of the OIG's objectives was to identify to the
supplier community what it is we want from O-0.

We did this by trying to define what maturity would
Nonnan Plant look like, assessing the current state of the art, and al-

lowing the gap to r epresent our needs. One problem with
this :ipproach is that until you have a reasonable level of
experience on realprojects it isdifficult toknowwhatthe
real problems and hence what your real needs are. At the
time of our assessinent, February, 1991, none ofour mem-
ben had extensive experience with 0-0, although This
isnow rapidly changing. Nevertheless whatfollowsisour
best attempt to state and gather at] our needs together in
one place. I appreciate that the products and services pic-
ture is continuously evolving, but what follows is a rea-
sonable representation of what are still the concerns of
the large IT division as regards O-0.

METHODOLOGY INTEGRATION

Many industries have made substantial investments in

current methodologies such as the information engi-
neering (IE) approach. Like many other approaches,
though not. uniformly successfuL lE has delivered enough
value that it will not simply be discarded by the IT di-
visions that have invested in it. Therefore, understand-
ing how IE and O.0 coexist will be a critical step in
gaining acceptance for O-0 in large IT divisions. This
immediately raises a number of questions:

• What is best in the ]E and O-0 philosophies?

• To what extent can lE- and O-0-based systems
coexist ?

• What are the practical migration paths from IE to
O-0, and which of these is the most practical route
given available technology, the State of development
of O-0 methodologies, and our intended use of
Go?

• What changes to our working methods are required,
how do we incorporate them, and how should we
docuilient these processes and methods?

• Change control will be a problem that will be fur-
ther exacerbated by the introduclion of workstations
and client/server technologies: how do we manage
this change?

Similar questions to those above arise for other cur-
rent methodologies such as Yourdon and SSADM. If
vendors of object technology fail to provide a migra.

HOTLINE ON OBJECT-ORIENTED TECHNOLOGY

Reuse ...The situation lof modules in object technology] is
analogous to the use of integrated circuits (ICs) in
electronics...The internal complexity of an ]C module may
be very great, but its connection to the outside world is
limited to a few very well documented pins: it is neither
possible nor desirable to connect directly to the insides of
the device. Information hiding serves both to simplify the
application of modules as well as to protect proprietary
construction methods; this is analogous to the common
practice in the packages software industry of selling only the
executable bi naries, not the sou rce code..

The object is productivity, T.C. O'Haver,
INTallaN·r INSTRUMENTS & COMPUTERS, 4/92

Making the ...The only drawback to object-oriented technology is that,
while not exactly new, relatively few IS professionals have

Change had experience with it. Object-oriented program structures
are so radically different from conventional programs that
many older Cobol programmers who are used to breaking
down tasks and sub-tasks, etc.-have a lot of trouble
learning object-oriented programming. (Conversely, recent
college graduates without years of old techniques under
their bells grasp it quickly.)...It is quite possibly, believe
some observers, the foundation of the next generation of
development tools. If it can surmount the shortage of
expertise, it might well be,

Bank tech review liberated data: free at last, free at last,
iCP BANKNG Sof#WARE REWEW, Winter/91

.The fastest changeover to object-oriented technology is
occurring in the software that engineers use to automate the
design of complex electronic and mechanical systems.
Traditionally, in computer-aided design, each engineer uses
a set of specific software-based tools. Object-oriented
frameworks will allow engineers to put together a suite of
tools from different vendors. The object-oriented software
will make it practical for each of these design tools to share
a common 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 or any changes that might affect other sections.
Moreover, object-oriented databases take some of the
tedium out 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 design...The changeover in
business data processing mil come more slowly, {Object
Design's Thomas] Atwood says, because present relational
databases are well-suited lo the file structures common to

business applications Object technology will be used
Instead to integrate the computers underlying operations....

Software's new, Robert Haavind, TECHNOLOGY REVIEW, 3/92

...IGartner Group's David Stein]"Object technology is
probably the most significant development in software
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-Software developers need to reuse more program code and
need to use higher„leve! 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 concept of what he calls a software
IC--the software equivalent of an integrated circuit-are the
way to go. There is evidence to support his ideas. Borland,
for example, keeps putting out major upgrades to its
products, such as Quattro Pro and Objectvision, every six
months. Borland claims that object-oriented programming ws
the key behind their accelerated release schedule...

Knowjedge js good for you, Eric R. johnson,
PUGET SOUND COMPUTER USER 2/92

technology in 40 years. Like all major baseline technology
shifts, this one won't be felt immediately but over a 10-year
period. A massive amount ot development has to be done,
but this is so far-reaching in its effects that it will impact
literally everything that's being done with software. You now
have the ability to standardize, and that changes the
economics of software development, which is where the big
bucks are spent...."

[Merrill LYnch & Co.'s Anthony Pizi]"...Multimedia is the
luture tor training. It allows people to learn at their own
pace. This technology is very good for training people in a
standardized way. A firm's staff might be spread out among
five different offices, but they can all use the same training
program. Investment bankers might use multimedia to give a
presentation to a client and make changes on the fly. But
one of the biggest problems is portability. You need either
tremendous amounts of memory or a U-haul to lug all the
hardware like CD player, CPU and monitor. Live video is on
its way, but anv time you incorporate video and sound, huge
files are created, which have to be compressed. More
'affordable" boards are coming out, so end users don't have
to worry about losing any data..."

[Andersen Consulting's Robert Gach]"...Rule-based
processing and object-oriented development are
technologies that firms on the Street could use to steer clear
of large applications, which have millions of lines of code
and con't lend themselves to flexible new product
development. Object-oriented technology and maximizing
code reusability - changing something, copying it or
adding a variant-as opposed to starting from scratch, would
save the Street a lot ot development costs and time.
Applications would get to traders faster if programmers
could reuse packets of logic that are two to three commands
long. Applications with only 30 percent to 40 percent of the
code are easier to 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 19905, Ann Goodman and Jenna
Michaels, WALL STREET & TECHNOLOGY, 2/92
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Methods ..There is a creative 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 current
reality. There is only one way to resolve this tension we find
ourselves in: either pull the vision of object technology
towards reality, or pull reality toward the vision...

Object Request Broker-the end of the beginning, Chris
Stone, OBJECT MAGS.42*NE, 3 -4/92

..The changing nature of systems, however, including: a
move to 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 adoption

Class .In the longer term, it will be up to content specialists to
define the basic services that classes should provide in a

Libraries way that makes them more independent of their
implementation context...

.In addition to warranties and certification processes, I
believe thal class vendors should provide teshng facilities
with every class Lhey ship. Ideally, these facilities would
include a complete test bed for automatically sending a full
range of messages to the class and checking the correctness
of its responses. Providing developers with these testing tools
would allow them to double check the performance of any
class. More importantly, it w·ould help them assure that any
modifications or subclassing they performed had not
violated the basic fundionality of the class...

Ultimately, the solution to compensating £ lass creators
will be determined by market forces, which usually have a
way of defying the most well-intentioned attempts at
prediction...

Easing into objects: Developing the object components
industry, David A. Taylor, Oswcr MAGAZINE. 3-4/92

Practical studies based on function point analysis showLanguages that a 4(3[ solution to a typical problem is 50 per cent
simpler than 3GL solution, but only 15 per cent simpler than
an OOPL solution. This is probably because the OOPL's
user-defined types are counted, while those built into the
4GL are not. The size and complexity of a 4GL solution
grows incrementally with the system. With an OOPL, you
just add components to meet each new challenge. Fourth
generation and other specialized languages will stick
around, if only for cultural reasons (most of today's
programmers cut their teeth on them). The world is unlikely
to rally around a single OOPL. Technical and financial
developers use C++. MIS shops prefer Smalltalk or are
waiting for object-oriented Cobol. Ironically, object-oriented
4GLs now accompany some 00 databases to help them
integrate objects from multiple OOPLs.

Software & Systems: Fourth generation heyday at an end,
Craig Hubley, COMPUTING CANADA, 2/17/92

of object-oriented programming languages. Large systems 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
systems, small methods will once again dominate. A
method like IE, based on the mainframe-centric master
enterprise model view of the world, will ultimately collapse
under its own weight. When objectified versions appear,
view them with caution, and ask if the problems they are
solving will be relevant to you by the time you complete
your enterprise model.

Methodology: Objectified information engineering-the
method time bomb? Adrian Bowles, OBUFa MAGAZINE. 3 -4/92

ACIS emerged in December 1989 as an object-
oriented modeler written in the C++ programming
language. ACIS 15 a naked kernel of a solid geometric
data modeler that is designed to let software applications
easily hook into it. ,As such, it is easily extendable into
virtually any application requiring full 3-D support. "It's
hke the engine of a car: Ws the heart of the system, but
you're not going to sit down and drive an engine," says
[Spatial Technology's Richardl Sowar. Scott Owens,
ACIS product marketing director, says that ACIS-based
applications are being developed by the four largest
object-oriented database companies: Objectivity...,
Object Design..., Ontos..., and Versant... He says that
within 18 months, 20 of the top 25 CAD companies will
have ACIS-based offerings....

Software supports simultaneous engineering, jeffrey
Zvgmont, MANAGING AUTOMATION, 2/92

At press time Mequent's Larry] Evans didn't want to
elaborate on Ptx/Obiect, but according to documents
obtained bv UNIX World, the product will combine a
parallel version of the ParcPlace Objectworks/Smalltalk
development environment and a parallel implementation of
Versant Object Technology Corp.'s object database
managenient system. This will enable users to tap
information from legacy systems and convert it to
objects...Because the object-oriented market is in its
infancy, Ptx/Obiect 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 softwaie Cure, Gar>. Andrew Poole,
UNIX WoRLD, 3/92
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OBJECT CASE & METHOD
We want a competitive market for users to mix and
matchobject-oriented analysts and design methods and
tools within a framework for the 0-0 paradigm that en-
ables production of extensible systems and maximises
reuse of previous work at the highest pectical level of
abstraction (e.g., design and enterprise architectures).

Object CASE products should enable project man-
ageability, i.e., communicability and predictability, with
appropriate control. These products should exploit the
consistency of the 0-O paradigin to enable intuitive use
by business modellers. Object CASE needs to support
methods that allow analysis and design, from identification

We will need much more sophisticated support
for layering models than has been available

from past generations of CASE.

of business objectives through to a clear end point that
is defined as complete when all objectives for that busi-
ness subject are provided for by the modteller.

The CASE products will have to provide for iter*
tive development of dynamic application models cov-
ering business objectives (requirements/object commu-
nication models), concepts (domain model> and
events/processes (behaviour or dynamic model). We will
need much more sophisticated support for layering mod.
els than has been available from past generations of
CASE Further, abstractions are needed to capture busi
ness definitions and domain concepts, with emphasis on
semantics and the exploitation of encapsulation (infer-
mation hiding) and class inheritance (specialisation/gen-
eralisation). Such support would optimise reuse or
modification 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 produets would be
supported bv an extensible repository organised to sup-
port reuse and suitable for browsing.

From what we can see today, the model of events and
processes shall encompass object 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 objectives would be treated as requirements to
achieve a given state and represented by an object com-

i ion path from our investment In methodologies and
information technology, they will inhibit the deveh
opment of the market for their own products. At is-
sue is the existing financial investment, business risk
of a wholesale conversion to a new technology that
we do not as yet know how to manage, and credibil.
ity problems that arise when IT managers tell their se
nior management they need to change from something
they have just spent millions of pounds implemenlk
ing, such as IE

IE has brought to many of us the challenge of enter-
prise modeling. Enterprise modeling is of interest be.
cause a model of the business makes it easier for people
to understand the business. 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 not a
system was actually being built. The very availabilitv of
anobject model could make business reengineering more
tractable. One could think of business objectives being
translated 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-long an issue with IE. This is a vision, and cer-
tainly not a trivial matter, and is complicated by
accommodating strategic planning as well as shorter.
term objective setting. We certainly need a better un-
derstanding of how business oblectives and strategy set-
ting would be best done in conjunction with GO
enterprae modeling.

There is evidence to suggest thar the identification
of stable domain objects is better carried out by a group
process. In more detail a small team is established, is
armed with a sound description of the business domain,
and a series of group sessions follow managed by a good
facilitator. To support this process, there is a need for
guidelines on:

• What should be the team make up and role defini-
tions? In particular, what is required of the facilita-
tor and modeHer roles?

• What is an effective format for the modeling do-
main description and what is the process for estab-
lishing it?

• What ere the recommended processes and techniques
to be used by the team ?

Getting the right level of abstraction is fundamen-
tai to the quality and stability ofenterprise 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

customisationtospecific needs. This promise, itself, raises
a lot of new issues for the IT division.
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munications model. Also, business objectives would be
semantically traceable to process level and available as
use cases for testing.

In short, our requirements are for a detailed, CASE-
supported method enabling early prototyping and en-
couraging the reuse 01 code and design. it will have to
cover how to set up and run an O-0 development pro-
Ject, what processes we will execute to maximise the
scope of reuse, an appropriate lifecycle with deliverables,
andquality considerations and processes

DEVELOPMENT ENVIRONMENT

Given our emphasis on reuse, a development environ-
ment will be needed that is rich in class libraries of

Objects are not applications. They are
resources. Building resources requires a

fundamentally different organisation than we
have today.

reusable code, and provides tools to support fast proto-
tvping and atelligent browsing. It people cannot browse
easily, reuse will be harder than reinvention and reuse
simply will not occur. Further important features of a
good 0-0 development environment, regardless of the
actual programming lang,inge involved, are:

• incremental compiledlinking

• change-inana,gement support

e single and multiuser support

e runtime inspectors

e message-pass ing protocols

e storage management

• dynamic binding

• rypefhecking facilities
• performance analysis aids.

Further issues arise in relation to distributed devel-

opment environments:

• What are the problems involved in a development
environment having a distributed architecture?

• What are the issues arismg from encapsulation, class
hierarchies, and reactive inheritance associated with
distribution?
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• How do you manage the reuse of resources in a dis-
tributed environment?

e HunT do Y(,u IIianage C++ classes across a client/server
architecture?

• What is the current feasibility ofinoving objects across
a distributed system regardless of platform or lan.

gudge?

The capabilitv of migrating across different hardware
platforms is increasingly a requirement. Many large com-
panics have a considerable mix of languages and code
that are an impediment to integration and reuse. Choos-
ing a language for an emerging technology threatens to
compound this problem, particularly if k does not emerge
tike wiIiner. Furtlierniore, mmis; companieshave increa5ed
developer productivitv with a high-level langu·age (e.g.,
Teion). Falling back to the complexity of C/C++ is riot
seen as attractive bv large IT divisions, despite the ap-
parent popularity of C++ in the current marketplace.

REUSE OF COMPONENTS AND DESIGN

Most large IT organisations are broken into separate
project teams. This produces cottage industry cultures,
with each team focused only on its own project even
where optimisation of an individual project works to
the detriment of the company as a whole. Project maIp
agers are paid to deliver their projects. They are notre-
warded for slowing down or complicating their own pro-
jects bv involving other projects-even though such
involvement is required to deliver the more effective
corporate data architectures that are the goal of many
IT divisions. The incentives do not drive cross.project
resource commitments.

For reuse to work, we have to change this culture
from one ot building applications to building basic busi-
ness resources. Objects are not applications. They are
resources. Building resources requires a fundamentally
different organisation than we have today. Corporate
data architecture has not reallv worked because of IT

culture und organisational structure. 0-0 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 IT organisation is fundamen-
tal. Current staff reward systems are deliverv based and
mitigate against reuse. We need to determine how the
staff assessment/reward system should be changed losup-
port reuse, and how the IT organisation should be struc-
tured and managed. Leadership, group, Fined supporting
roles will change and new roles (such as object librarian)
will become essential. As this is acultural change prob·
lein, what we need is a model for change management.
This is not a probleni unique to O.0 and is at the heart
of the limited success achieved with paSI change effort S.

\1-1

Excerpts from leading industry
publications on aspects of object 1
technology

NeXIStep as an operating systern are the most object-
oriented stuff in the world today. cc:Mail is completely re-
archilecled in C++. it is probably the most widely used
object- oriented product in the world today. We have yet to
find the need to put a banner across lie top lefthand corner
of the box that says, Now Improved with Objects. UPSIDE:
Perhaps you should. MANZI: But the user doesn't care. The
uber shouldn't care. Borland has done a great job of
pretending they invented this stuff It's been around for a
couple of years, and some people have actually done stuff in
those couple of years before Borland. But, life goes on....

What is it about Jim Manzi?, Rich Karlgaard, UPSIDE, 2/92

As IBM Corp. and Apple Computer Inc last week named a
management team for their object-oriented venture Taligent,
archrival Microsoft Corp. outlined plans to develop an
advanced objecl-oriented environment around Windows.
Microsoft chairman Bill Gates provided a long-term view of
the company's system sottware strategy, which entails
increasing the functionality of Windows and making it a
linchpin tor enterprise computing- Ultimately, the goal is to
create an object-oriented software environment that will sit
on top of Windows operating systems such as NT and
DOS...The object-oriented software environment, called
Cairo, is expected to come to fruition in the same tonie
frame as Taligent's development efforts, about mid-decade...

MIc m.got? ievi?afs ob/(N< 1 plan, Amv C{)rk?54
SYSTEMS & NETWORK INTEGRATION, 3/2/92

The Open Software Foundation's Distributed Management
Environment efforts could be delayed by up to two years due
to infighting between OSI and some of its technology
providers, an IBM network management official said last
week...jeff Thiemann, HP's OpenView business
development manager, said the "Clash of ideas" stem from
the DME's mandate to tie together technologies that support
current industry-standard management technologies or
products, such as SNMP standard and Hlys OpenView, with
promising new and developing technologies such as Tivoli's
object-oriented programming approach. Thiemann said that
those involved in the DME tace two alternatives. The OSF

could stick with its ambitious original plan, which called for
the release thus year of an integrated DME platform that
includes specifications for the Consolidated Management
API-developed to address current management
technologies-as well as specifications for object-oriented
systems administration under DME. Or, Thiemann said, OSF
could stagger independent releases of the CM-API, DME's
object-oriented technology, and, even later, the integrated
DME implementation....

infighting may delay OSFs DAla Laurel Nelson-Rowe,
OPEN SYSTEMS TC)DAY, 3/2/92

In the ...The constant refrain heard among the audience lat PC
Forum] was this: We shouldn't talk about objects because

Indust,0 nobody agrees what they are, users dion'l see them, and
nobody really has them. The notion was that objects are sort
of the industry's dirty laundry, so they really 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
cariy 19705. But we beheve that the technology
infrastructure is only now becoming sufficiently powerful
and sophisticated so those notions can be implemented m
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
successful, what kind of products you should invest in, the
methods you use to evaluate those products, the
expectations you have (and set for your management) about
how fast you can implement new applications, and the
approaches you choose to adopt In designing your
systems...A key benefit of object-based systems, for.
instance, should be to move the locus of responsibililv for
applying technology from the vendor...to the customer..

Editorial, Object-oriented technology needs to be thrashed
out, S*wan Aisop, INFOWORLD, 3/2/92

...Today's pe[ technology, object-oriented programming,
certainlv will speed development and make it easier to
maintain programs. But creating applications that integrate
voice and pen input and enable collaboration among groups
will require new paradigms no matter how much object-
oriented programming is thrown at the problem. Ultimately,
for these new technologies 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.
Without input from the real world of users. there will be far
more misses than hits. Placing users at the center of the
design and development process will be the shortest route to
success.

Editorial: Today's users key to tomorrow's technology,
Henry Norr MACWEEK, 3/9/92

...(Jim) Manzi (CEO - Lotus Development Corporation):
Object-oriented programming is exceptionally important.
From a technology standpoint, it means better sort ware-
making. It will also turn into better products on the other
end for the users...It will be qualitatively better in many
wayb because of certain design things that let you directly
touch and move stuff and indirectly manipulate things on
the screen. lt's just a better user experience...It's also in its
relative infancy. UPSIDE: What has Lotus done in the brave
new world of objects? MANZI: improv as a product and
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CPSR: A BRIEF 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
compute science researchers joined the organiza-
tion, agreeing that many of the long-range goals
enunciated by then President Reagan were either
dangerous or of dubious functionality and would in-
cease the danger of accidental nuclear war. CPSR
obtained funding for investigations of autonomous
weapons development. SDI-related work reached a
peak in 1988, following the publication by Hai·court,
Brace, Jovanovich of Computers in Battle: Will They
Work? edited by D. Bellin and G. Chapman.

By 1988, local working groups, composed mostly
of programmers, Industry researchers, and university
professors, were active around the US. These work-
ing groups gathered bibliographies and conducted
collective research leading towards the publication
of papers and notes on workplace monitoring, civil
liberties, privacy, support for nonprofit groups, and
other issues. Members donated their time to develop
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 In-
formation Computer 11 proposed by the FBI. CPSR tes-
timony played a major role in the revision and re-
striction of the original proposal.

CPSR 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 LAI 4YN), West Germany (FIFF,
per addressee Helga Genrich, Im Spicher Garlen #3,
5330 Koenigswinter 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 Kl P
6C4). C.PSR received the first grant awarded by the
Electronic Frontier Foundation: $250,000 to fund the
civil liberties program from the CPSR office in Wash-
ington, DC. The Rockefeller Foundation recently
awarded a major grant to the CPSR '21 st Century Pro-
ject," which seeks to demonstrate the utility of ad-
vaneed 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 Alto,
CA 94302,415.322.3778, or at 666 Pennsylvania Av-
enue SE, Ste. 303, Washington, DC 20003,
202.544.9240.

E E ELECTRONIC FRONTIER

ward the use ot 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 laws regarding
privacy and security on the electronic frontier? And
where are our elected representatives during all this?
How many of them even understand what email is, anv-
way? Alt},orgli tlie (.omputa·s, Freedom, and !-4·ivac con-
terence was held in our nation's capitol, elected repre-
sentatives were absent. It is up to you readers to help
wake them up. This points to the need for public dis-
cussionand involvement by the computer literati. These
issues will become more and more important to us as the
electronic age develops and the object-based electronic
office becomes a reality. Interconnected computer net-
works, constantly expanding client-server systems, re-
ally do consist of object instantiations floating through
a new frontier. We'd better be sure they're doing the job
we intended, or we, the unaware, will par the price in
the gradual erosion of the freedoms we have won over
the last 200 Years. a E
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An organisation structure that focuses on resource-
building projects must be supported by a reuse-oriented]
development method and tools. Among the pertinent
issues that arise are:

• The need for a set of evaluation techniques/guide-
lines to determine when it is appropriate to create or
use a hbrary.

• How should the use of libraries be licensed and billed?

• What is the range of object types that are candidates
for the library? Candidates fat[ in some very diverse
categories: generic application objects (e.g., payroll),
domain objects (business model), and component
objects (GUIs, etc.).

e How should these be matiaged in their different tornis
design specifications, source code, object code?

• How do we assess the availability and suitability of
external libraries?

• What are the risks of using purchased library code,
and how tire LsslieS of ownership, version control, and
security to be managed?

• The internal construction ot good libraries requires
up-front investment. How should libraries be financed
and cost apportioned given that thev are enterprise
assets whose development cost mav substantially ex-
ceed the needs of any particular applicaton devel-
opment project?

• How will 0-0 libraries coexist with existing appli-
cations, data dictionaries, and conventional code
libraries?

Which standards are essential to enable reuse, e.g.,
object models message protocols, etc.? When and
how are they likely to emerge?

Reuse poses both cultural and technical challenges,
and is not simply achieved as an instant byproduct of-
O-0, Scale evidence Suggest: that designing for reuse
is as difficult to achieve as the shift in thinking required
to understand and use GO in the first place.

DATABASES & OBJECTBASES

For commercial organisations, there are no obvious im.
mediate applications for object-oriented database man-
agement system (ODBMS) technology. or, more accu-
rately, obiectbase technology-particularly as the move
to relational database management systems (RDBMSs)
is far from complete-and there may never be. There are
probably specific niches in specific organisations for which
objectbases will be immediately useful. However, or-
ganisations willcontinue toselect products based onboth
theirsuitability for the task ai hand and fit with existing
technical architecture. Objectbases are currently too im-
matureanddonot fitwellenough withexistingsystems-
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particularly as there is a lack of mainframe-based prod-
ucts-to replace enterprise-critical data systems.

Remember that OIG members depend on and main-
tain enterprise-critical systems that are typically 20 years
old, have over 600 man vetai-5 of development effort in-
vested in them, support upwards o f 40,000 online termi·
nals worldwide, and are in many cases written in assem-
bler because that was the available, proven commercial
technology when the systems were developed. This is the
context into which we are trying to introduce GO. The

challenge is finding areas where the objectbase is useful.
The encapsulation ofprocess and data and theirstot-

age in a single mechanism makes the objectbase an ap.
plications engine, not just a data store. This is an evo.
lutionary step towards intelligent databases, as the
inclusion of knowledge-based rules within the object.
base makes the it an active engine rather than a pas
sive store.

This may make the future for objectbases bright,
although, from the perspective of the OIG, this tech-
notogy is simply not ready to provide the level of reli-
ability, support the number of users, deliver the secu-
rity control, or handle the volume of activity our
businesses experience. There is, in our view, a sub-
stantial difference between todav's objectbase and a
truly commercial product suitable for the kinds of bush
ness problems we must solve in the normal course of
daily business operations.

Our requirements for industrial strength objectbase
products include.

• A vendor-independent SQL analogue such that porta-
bility across objectbase products can be achieved bv
adherent applications in the same manner as is avail-
able with RDBMS products.

• Rich schema support online including the abilitY to
change attributes, methods, supertvpes, and subtypes,
etc. on a running objectbase. An objectbase is of lit-
tle value if it cannot be changed without a complete,
out-of-service unload, rebuild, and reload. The com-
panies involved in the OIG regularlv deal with
databases sized in the tens of millions ofrecords; ob-
jectbases would be similarly sized.

• Change notification to applications so they could be
self-protective

• Access from conventional languages like PL 1 and
COBOL.

• Access to data stored in DBZand IMS databases,
given that much enterprise-critical data may never
be moved into the objectbase, but would be needed
to populate characteristics of objects stored in tile
objectbase.

a Iligh-speed transaction processing of the level needed
for airline reservation and banking systems-thou-
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sands of nodes, tens of thousands of workstations,
and millions of tratniaCtiOUS.

• Performance-monitoring tools for isolating and solv-
ing the kinds of problems that inevitably arise in tun-
ing complex systems.

• An underlying theory of ODBMSs to encourage more
conformity in vendors' products.

At issue is the feasibility of introducing
0-0 and distribution in parallel.

An industrial-strength objectbase would feature the
kind ofperforrnance andsupport we have today in prod-
ucts like mainframe-based PARS high-speed file man-
agement and IMS. Even relational database manage-
ment systems like DB2 are no[ providing the following
capabilities to the level required by, sav, an airline
reservation svsrem:

• integrity

* beCU]lty

• back Lip online
• version control

• multiuser access

• multiple OOPLs support

e conventional programming language support.

As 010 members are significantly concerned With
migrarion path issues, we need to understand to what
extent a relational database can be extended with 0-0

functionalitv, yet still deliver the benefits 0-0 promises.
This appears to offer an easier migration path, but is it
worth tr? What are the limications of extending rela-
tional systems? How' effective will this be given that re-
lational has seen onlv limited adoption m core systems
today even though it has been available commerciallv
much longer than O-0?

O-0 gives us the ability to create objects with less
regard for exactly where the attributes are stored.

Instead of IT focusing on applications that manage
their own data, or building databases that are in-
herently weakened by separating the processes
and the data, O-0 allows us to build business corn-
ponents that match workplace needs and Store the
actual attribute values in our existing legacy sys-

E EE WHAT LARGE-SCALE IT USERS WANT

tems if need be. This, however, presumes interoper-
ability between obiect management systems and to-
dav's DBMSs.

Large companies need to preserve their existing in'
vestments, and a migration path (e.g., access to RDBMS,
IMS, etc.) isessential for the widespread adopnon of the
objectbase by large-scale IT users.

DISTRIBUTION

A typical bank in England Will have 3 dara centers, 100
regional centers, 3.000 branches, and 25,000 worksta-

1, 1tions operating across both wide- and local-area net-
works. What such an industry needs for distribution is
simply not available from O-CD products as yet. For O-0
to be adopted by the fliancial communitv, and especialiv
by the major clearing banks, it must be possible for ob-
jects, or at least their methods and inheritance mecha-
nisms, to he replicated at 3,000 or more branch end points.

At issue is the feasibility of introducing O-0 and dis-
tribution in parallel. Distributed systems are complex
using todav's relatively well-understood technologv, but
how suitable are current 0-0 methods for such tasks?

Can 0-0 be exploited to overcome current limitations
and, it so. what are appropriate guidelines? We need To
understand iii more detail:

• How suitable current O-0 methods are for distributed

processing now. Once we understand how to handle
simple mainframe-to-PC distributed processes, we
can undertake full chent/server, LAN mainframe
connectivitv and, eventually, peer-to-peer.

• If introducing O-0 and distribution m parallel is ei-
ther feasible or desirable and what guidelines and mi-
eration strategv are needed on thts parallel introduc.
tion to enbure complenty doe not get out of hand.

• How 0-0 methods can be incorporated into ven-
dors'preferred approaches, such as IBM's SAA CPI-
6, anc[ which components of current methods are
appropriate or inappropriate for 0-0 development
given that current development methods tend to
reinforce the present application and team struc-
ture that, as we have already noted, Inhibits effec-
tive reuse.

• How current program-to-program communication
protocols and remote procedure calls can best be used
to reLY' messages between objects in adistributed en-
viionment, and what the impact of OMG's Object
Request Broker will be,

e What the impact of ISO's Open Distributed Pro-
cessing standards proposals will be in relation to
0.0 and how thev might conflict with, overlap, or
augment the OMG standards.

Our further requirements are essemially those for
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have to allow provisional changes to documenth and
data through the interaction of professionals who can-
not be expected to be present in either a particular phys-
icallocation or at a spectfc time. Distributed databases
will have to interact not only over a local network, but
overthe entire organization and across national bound.
aries. Client-server applications that we alreadv see be-
ginning will have to be extended with a broader view.
My prediction Ls that we will see the client-server cori-
cept extended so the server is no longer thought of as
simplv "the mainframe." The server will be whatever
hardware/software 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 on[v when fullv integrated
with object-oriented technology concepts rhat will al-
low the client to send and receive messages from any
server in the corporate network,

In the coming object-oriented, chent-server nec-
works in the electronic office, it will be crucial to guar-
antee both the privacv and authenticity of messages. As
network struccures and operations become invisible to
developers as well as users, standards tor privacv and se-
curity become more important. Because developers will
be less likelv to look at the inner workings of purchased
and reused class libraries, how will their managers know
the implications of what was purchased? How do we
guard against weak seculity schernesoreven worse, hid-
den Troian horses? Does purchasing off-the-shelf class
libraries without source code increase the risk of privacy
and security violations; Recent mcidents of virus con-
tamination in commercial, shrink-wrapped, PC software
packages make this a very real problem.

Privacy iseasier roaddress today than the issue of se-
curity and safetv. Privacv can be guaranteed through
strong encrypting schemes, the most promising of which
is presentlv a public kev scheme based upon large fae.
torial numbers as the keys, such as in the RSA scheme.
Researchers at NeXT, 1nc. and universities are working
on a new scheme based upon "elliptical curves," which
also holds promise. David Chaurn and Digicash, Inc.
have proposed authentication methods that preserve
privacy, and public key schemes can provide authenti-
cation for more general cases where anonvmity is not
required. We are finally seeing some of these encrypt-
ing schemes in commercial products-vou will shortly
be hearing about some in new networking announce-
ments from Microsoft and Novell for example.

But for some reason, our government lag; behind.
The National Security Agency is dragging its feet, caus-
ing delays in the announcement of new encrypting stan-
dards at the National Institute for Standards and Tech-

nology. It was also revealed that the NSA has been
engaged in secret discussions with the Software Pub-
lishers Association, with a view towards persuading the
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latter to drop their support of proposed legislation thal
would permit the export of encrypting software without
NSA approval. This was confirmed in many industry
periodicals (e.g., MacWeek').

The government attitude today extends beyond gen·
tle persuasion. suggesting that their objection may be
self-serving. In justoneexample, all the computer equip.
ment and the electronic bulletin board for a private busi-
ness was seized by the US Secret Service. The offender
was Steve lackson Games, Inc., producers of various
gaming systems. The alleged offense was information
left on their computer by the author of a new fantasy
novel on cvberpunks, which the Secret Service holds is
a manual for electronic terrorism. No charges were filed,
but the Jackson business alinost went bankrupt and has
laid off halfuts 15 employees.

Whv do "authorities" think they have a right to go
through electronic files when they couldn't do the same

The government attitude today extends beyond
gentle persuasion, suggesting that their

objection may be self-serving.

topaperones?Government agencies are not the sole oft
fenders. I was recently told by one bitnet user how, while
sending a message across tne country, the system ad-
mnistrator broke in wirh a comment which made it ob-

vious that the email was being readby him. And the ver.
biage used bv the administrator was at least offensive, if-
riot obscene. Recently the employee of a maior computer
manutacturer was reportediv dismissed as a result of in.
tercepted personal electronic mail. As computers move
towards the network-messaging model implied bv object-
oriented technologies, we need some way to censure such
actions and prevent their recurrence.

No maior network, and no major bulletin board ser-
vice, from Bitnet to CompuServe to Prodigy, makes any
effort to ensure the encrypting and p]·ivacy of email. The
major commercial vendors do make a promise that no
employeeshall routinely inspect personal email, although
we arenever told how that will be enforced. This leaves

us in a 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 froin
non-object code. However, the net has alwavs had
nascent within it an object-oriented view of the world.
Consider, for example, the matter of network addresses.
The non-object view would force the Speclfication of an
intricate physical gate path through the net to the re-
cipient. In contrast, the much more successful encap-
sulated view merely states the user's name and collo-
quial location. The ret takes care of the methods and
data for physical delivery.

Unfortunately. our technical view of this networked
world otten overlooks crucial considerations of privacy
and freedom of expression in the electronic frontier.
This has led to debates over who can say what on the
nets, concerns over [he privacy of electronic mail, and
legitimate fears over the security of personal data and
business transactions.

These were among the issues addressed last March
at a beminal event that is sure to be the forerunner of

many discussions on such topics. The Second Conference
on Computers, Freedom and Privacy was held March
18-20,1991, in Washington, DC. Sponsored 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 AutoDesk, Apple, and the Association for
Computing Machinery. It brought together the most

influential players in the computer world, along with
their counterparts in industry and government.

What emerged was a story of a network ot computer
connections that has been expanding and connecting
faster than our legal system can adapt. There has been
a concomitant growth in computer bulletin board ser-
vices, into which anyone with a modem can ca[L De-
bate at the conference pointed out many legal gray ar-
eas that need action. Forexample, iscomputerelectronic
mail attorded the same privacy protection as printed mail
via the postal service? Do these protections hold only
when email is transferred between networks, or should
they also hold within individual private networks and
bulletin boards? Why don't network vendors make easy.
to-use encrypting techniques available for private email?
Who should regulate this industry, ifanyone?

Many conference participants wanted to see gov-
eminent get out of the business of imposing encrypting
standards. I, in contrast, call on government to stay ac-
tive-but to promote policies quite the opposite of those
currently in force and instead take a leading role in the
promotion and dissemination of cryptographic tech-
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,
Inc. of California. Also worthy of consideration are the
important technical ideas promoted by David Chaum,
'a prominent computer scientist. Chaum has developed
a foolproof scheme to ensure that the privacy of your
credit transactions is guaranteed while security is not
compromised. The wonder is that financial institutions
seem so resistant to the adoption of Chaum's ideas. To
ensure security in the electronic world, our government,
should require network providers to have encrypting fa-
cilities available to atl users of electronic mail. At the

conference, this generated strong audience approval in-
dicating the existence of a demand for such protection.

The electronic office will have to be based on objects
if it is to succeed: Cooperative work arrangements will
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open distributed processing. An object distribution sys-
tenn that has industrial strength would have multiven.
dor support and standardisation across platforms. It would
provide an operational execution environment and all
necessary management and control facilities. It would
be transparent regarding location, access, concurrency,
replication, failure, and migration. Management and
control facilities wouldbeprovided for sending new ob-
jects to operational nodes. Version control, operational
triggers, object data partitioning, partial object distri-
bution. and class hierarchy distribution would be es.
sential for large-scale use.

The trend in IT is towards open, distributed pro-
cessing allowing the business to place its processes and
data according to the primary business needs. Object-
oriented systems to date have been developed as single
user systems, but if the benefits of O.0 are to be made
available to the user community as a whole then dis-
tributed, multiuser systems employing objectbases at
their heart are essential. This is not to say that benefit
cannot be gained from O-0 sYstems today. Clearly O-
O can support reach and range applications, modeling
the workplace, integrating systems, etc. There is sim-
ply a sizable gap-particularlv in the area of distribu-
tion-between what we can do today with 0-0 and

what would be needed Ar O-0 to replace existing main-
frame technology.

MANAGEMENT

The fundamental changes in the software production
process raise many issues for management for which
new methods and techniques are needed. As we have
already said, moving from today's environment to take
full advantage of object orientation will require changes
in IT culture. Whereas today's environment can be
summarised by:

• system.based solutions that focus on meeting a specific
requirement

• most code is built from scratch

• reusing other people's code is difficult, risky and
ad hoc

• ifthe requirements are correctly specified, the system
will do its job

• the first major delivery is the hard one; after that,
we caii usually cope witlichatige-at a cost 'indgiven
enough time

• infrastructure activities, such as conforming to cor-
porate architectures, slow projects down m terms of
meeting clients' needs

e code is the real asset

the object-oriented environment will be characterisedby:
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• IT solutions based on an inventory of reusable soft>
ware assets

• most code drawn from the inventory

• inability to specify requirements recognised as a fact
oflife: an 80% fit will be adequate because the world
changes too rapidly to achieve 100% fit proftably

• management of the inventory and its contents be-
coming a vital icorporate functiof[

e provL:Lotiof highquality rezisable software for the in-
ventory becoming a vital specialist role in IT

• design being the real asset.

Object orientation brings the Industrial Revolution
to the software industry. Polentially, applications of the
Future will be built from reusable components that are
assembled to meet particular needs. These reusable cora.
ponents, or objects, will be assets of the enterprise just
like product designs in a manufacturing industry.

Object orientation moves the emphasis from the
computer to the user, from the demands of the hard-
ware and svstems software to the real world in which

the business operates. The computer model of the busi-
ness, no longer separated into function and data, now
matches the real world with much greater fidelity. Recog-
nition that change is the norm replaces the old idea of
systems being "finished." The fact that the model cop
responds closely to the real world means that changes
to the system should be on the same scale as change in
the real world-

In general, we need more detailed understanding of
the impact of O-0 on skill requirements, training, and
management responsibilities.

Managers will need a different perspective to most
effectively utilise 0.0-one more akin to resource (as-
set) management. Managers will be responsible for a
more diverse asset list: people with specific human skills
(e.g., experience levels, training requirements, recruit-
ment, and consulting), hardware (PCs, UNIX worksta-
tions, LANS, and WANS), and software (code and de-
sign asset 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 components may deliver value, but cost re-
covery ts more difficult because the entire development
cost must be amortised on the first use. Reuse changes
this equation entirely. We have no experience in man-
aging software at the design level as an asset.

0-0 also changes project management, budgeting,
and resourcing in other ways. Manager.s must come to
terms 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 part of this is a tech-
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V
nology problem. The more serious problem is cultural
and managerial.

Although organisation changes have been addressed
elsewhere in this article, a summary of the areas of or-
ganisation change required to fully utilise 0-0 makes
clearer the iInpact ot this new paradigm:

0 infrastructure (corporate data architecture, quality,
training, technical support, etc.)

0 management structure

e team structure, sizes, and roles-new roles mav be
central or distributed (domain analyst. class librar-
tan, etc.)

• How do large organisations introduce 0.0-how
much, where, and when?

• How do we manage the interface(s) between
concurrent 0-0 and conventional development
projects?

• How do we reengineer or phase-out existing stocks
of system code?

• How do we manage the 0-0 learning curve (vari-
ouslv estimated between 6-18 months)? Should we
start with OOA/OOD training and then teach a lan-
guage or is there any wisdom to starring with a [an-
guage migration as a teaching vehicle?

• interteam communication

• hardware homogeneity/heterogeneity and intercon-
nection strategies

• client roles

Ultimately, we require an object-oriented manage.
ment model that can support this future vision and ad-
dresses the commensurate change in business objec-
tives, resource management, organisation, procedures,
and migration strategies.

We need to be able to show that the

inventory of business objects being developed
is in fact worthwhile.

METRICS

Ourproductionsystems today are process centric. Progress
is measured bv the point reached m the waterfall life-
cycle. Object orientation will result in production sys-
tems that are product centric, in which an important
measure of progress ts the accumulation of standard, in-
terchangeable, reusable components. We require useful
metrics and systems that enable their collection, colla-
lion, and pref,entation.

Suggested meti·ics for collation are:

As well, specific procedures will have to change, rals-
ing questions about:

• team selection/building

• management strategy, predictive vs. experimental
(risk based)

• costing, planning, monitoring, control mechanisms,
risk-mallagement

* configuration management and change control

• incentive and reward schemes to encourage reuse

• system roll-out and evolution

• meirics and project progress reporting

Managers will be expected to implement migration
strategies. We have more questions than answers at this
point, as many Group members have only recently im-
plemented some of the 'previous generation" approaches
like IE and technologies like RDBMSs. While answers
to these questions are [ess problematic on very small
scales, in large IT divisions as ours the situation IS some-
what more challenging:

• Project size, as measured by numbers of classes, in-
stance objects, methods per object, lines ofcodc per
method, users, and terminals.

• Development time scales such as the number of man
days spent on modeling for analysis, modeling for de-
sign, coding, testing. and user training.

• Productivitv, in change over time for analysts, de-
Signers, programmers.

• Reuse, as in the percentage of cocde retised, customized,
and coded from Scr·alch

• Performance, as measured by batch transactions in
24-hour period, online transactions in 24-hour pe-
nod, or iresponse tinies Al onitne transactions.

• Quality, reliability, extensibility

Sound metrics are essential to measure project
progress (especially on large projects) and verify return
on the investment in 0.0 IT. We need to be able to

show thar the inventorv of business objects being de-
veloped is in fact worthwhile. The business object in.
ventory raises many of the same issues as traditional
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 obscured by years of building applications
where the emphasis waS on line data collection, followed
by stashing gigabytes of records into files and cburning
them in batch overnight.

HOTLINE: If 1 understand, just getting started is a real
problem. MIS needs a toe-hold-·some familiar ground
on which to take the first step. How can MIS find good
first applications?

KROL: The fint obiect applications should be niodels
of existing spsteins. These models can be used as living
documentation-much inore vivid and useful than dusty
paper binders. Models are also a good way of getting in
touch with the fundamentals and understanding tan-
gled layers. For example, a claim.processing model in
an insurance company can vividly illustrate the slow
progression of a claim in a bureaucratic tabvrinth of an
insurance company. Models can help m identify the bet.
tienecks and opportunities for streamlining 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 its fu-
turistic business models illustrating new ways of con-
ducting business a few years from now. At this point,
the majority of these models do not have direct relation
to application development. Their audience is high-
level management, and their value isalmost exclusively
inspirational. In time, the new generation of smart CASE
tools will be able to translate those models into real ap-
plications. The demand for dynamic business model,
ing/simulation tools will be fueled by end users who have
a hard time relating their business objects to the boxes
and arrows of entity-relationship diagrams.

HOTLINE: Bv using objects to understand our own MIS
systems, will we learn how to better undentand our cus,
tomers' business?

KROL: Absolutelv. Bv modeling MIS syscems, profes-
sional programmers are liable to "get ideas" about busi-
ness. The interest in using object-oriented tools for busi-
ness modeling is growing. Recently, Gemini Consult,ng
teamed up with ParcPlace Systems to do joint devel-
opment in Objectworks. The reason Gemini chose ob>
ject>oriented software is iliat ir was looking for ways to
accelerate the process of change. Gemini became con-
vinced that using Par€Place's Objectworks would elim-
inate the [ag-time between the alignment of a client's
business and information strategies, dramatically im-
proving speed and quality of major information system
revitalization initiatives,
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HOTLINE: Is MIS in the way of business reengineer-
ing and the adoption of object technology?

KROL: The more interesting question is whether MIS
will actively participate in business process reengi.
neering. Will it have the courage to perform the ar-
chaeology, discovering fundamental truths about busi-
ness, as opposed to continuing with the old familiar
things it has been doing for almost a quarter of a cen·
tury? Some companies are serious about this.

HOTLINE: Do objects empower the users to re-
engineer the business by themselves where MIS fails
to change? Can the users effectively use object tech-
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 developers and
end users, but requires a great deal of technical exper-
tise. Do not confuse object technology with the Ith-
generation languages. Por the Lisers, objects are an eas-
ier wav of mapping real-life stuff into electronics. For
MIS, obiects mean more technical kinds of program
ming with an emphasis on business.

HOTLINE: is there a "typical" object application in a
commercial world?

KROL: The maiority of object-oriented commercial im-
plementations have been along the lines of advancea
information synthesis. Such applications bring coher-
ence and have a tworold purpose: thev provide trans-
parent access to heterogeneous resources and recreate
relationships among such business obiects as customers,
sales, and products that have been lost in disparate ap-
plications built over time. In the past, these types of
abilities have been closely associated with Executive
Information Svstems, and were comidered an execu-
tive prerogative. In the future, driven by organizational
peres[roikas, collapsing bureaucracies, and work group
management, companies will broaden the scope of such
applications from easy-to-use, pampered executive en-
virownents to a universal, intelligent front end to cor-
porate environments.

HOTLINE: What do you see as a major contribution
of objects to the upcoming decade?

KROL: The maior contribution is the ability to bridge
the gap that still separates applications from systems,
business professionals from MIS, and men from ma-
chines. Objects hold a wonderful promise of enabling
us to build applications architected for the human race.
This is the ultimate goal of business reengineering. 2 -

.



row windows of opportunity. short product life and de-
velopment cycles. Objects will enable the throw-away
systems that Peter Drucker has been talking about lately.
Another example is a pipeline company that recently
built a Smalltalk.based post,production prototype of their
ill-performing, multimillion dollar expert system--only
to discover that the reason for its poor performance was
a number of unnecessary layers 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 been part
of their business for many years.

HOTLINE: It seems to me that vou're saying that deep
thinking about our businesses is long overdue, but you're
calling it object analysis instead of business analysis.

CASE and objects is a marriage made in heaven.
Unfortunately, it has not been

consummated-yet.

How does this object ankilvsis differ from really good
business analysis?

KROL: Maybe it's not that different. A good analyst can
get to the bottom of the problem. However, even if the
analyst does discover those business fundamentals pro-
grammers cannot implement this information with tra-
ditional technology because their tools lack the neces-
sary framework to hold the bigger knowledge.

HOTIINE: For MIS, does this mean moving away from
the CASE tools they have been struggling to adopt and
taking on both new tools and a different role tri the
business?

KROL: CASE is not so well entrenched in American

companies that they would have to wean themselves
from it. Meta Group estimates that oniv 10% of corpo-
rate America really uses CASE the way it had been in-
tended, from analysis to code. The majority of compa-
nies are using point solutions. There is a certain
iuxtaposition between business reengineering princi-
ples-looking at business from a cross-functional per-
spective, eliminating assembly-line approach-and what
"big" integrated CASE came to represent. CASE is at
least partly responsible for institutionalizing old and
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heavily .structured application developinent processes
that have plagued us for years. Hammer has compared
CASE to rearranging the chairs on board the sinking
Titanic-even with at[ the chairs in neat rows, the ship
was going down anyway. CASE and objects is a mar-
riage made in heaven. Unfortunately, it has not been
consummated-yer. Object technology has everything
that CASE has ever wanted: dynamics for enterprise
modeling, a higher level of abstraction for metadata, en-
forced reuse, the ability to handle unstructured data for
storing design. The fact that traditional CASE vendors
have finallv awakened to this is a good sign. The recent
joint venture between James Martin Associates and In·
tellicorp is a good example. The most exciting 0-0
CASE technology will not come from TI or Knowl-
edgeWare, but from a new generation ofcompanies with
a fresh perspective.

HOTLINE: What role should MIS take in business

reengineering?

KROL: MIS must studv business reengineering princi-
ples to be able to translate them into new systems. The
inc>st important thing, however, is restoring a relation-
ship with the business people. This relationship has been
lost over many years of inbred mistrust. Rebuilding it
will beke¥ to successful business reengineering projects-
Business reengineering is often a joint effort between
MIS and the business communitv. MIS people are sharp
and have good insights. They are also partly responsi-
ble for the mess we are currently in. However, if MIS
continues having the same standoffish attitude that has
characterized it in the past, the gllp will onlv widen be-
tween them and their "business fundamentals."

HOTLINE: We're talking about developing new skill
sets and exposure to business experiences that are not
part of the traditional MIS professional's career path. If
we've had trouble implementing CASE, what level of
effort 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 attitude that needs
to change-which is a lot harder. M[S careers should
not have "digressions into business-related areas"; they
should be intertwined with business.

HOTUNE: Assuming we can manage the changing role
and perspective, what are the barriers to MIS under-
taking business reengineering with object technology?

KROL: The barriers are the usual litany of things like a
steep learning curve and lack of standards and exper-
tise. The major impediment, however, is that MIS fails
to recognize applications that would make objects in,
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log maintenance, issue and receipt of components, cost
allocation, etc. As IT moves toward software manu-
facturing and awav from being a cottage industry, met.
rics will beconve ever more important.

BUSINESS OBJECT INTERFACES
An important component of competitive edge Ls to make
emplovees more effective by widening the range of ac-
tivities they are able to undertake. To enable this, em.
ployees need highly usable interfaces that:

e match their perception ot the busmess world by con-
tinually reusing stable objects reflecting the business
concepts that structure their business

• do not require the user to think in terms of computer
applications

• enable the user to manipulate and assemble objects
in response to whatever tasks or requirements arise

This lS an attractive use of object orientation since
it allows us to move forward and take new opportuni-
ties without major changes to our existing systems legacy.
However, it has important [T consequences.

First, object orientation must be used to model the
user>s workplace and identify the stable business ob-
jects. This requires appropriate analysis techniques as
well as raising the IT organisational issues of tearns
needing to focus around objects as apposed to appli-
cations. This cuts across the current applications-based
IT development organisation.

Second, the business objects will only exist on the
front end. Objects will need to draw on existing, host-
based databases to access and Store their instance data.

A move to client/server architecture is therefore essen.

tial. It also raises the issue as of whether the client/server
architecture itself has to be object based.

0-0 gives IT the ability to leverage business worker
productivity by providing tools that correspond to the
concepts of the business environment itself. The only;
thing in a typical business that is not a business concept
is the traditional IT "application." 0-0 passes flow of
control to the end user, deemphasizing the large, mono.
lithic application that structures and constrains what
business workers can do. By increasing the correspon-
dence between IT support and the business, we can elim.
mate much ot the cross-correlation that goes on today
when business people have to try to figure out, from the
applications available to them, tile answers to the ques-
tions and problems they are facing.

THE GROUP VIEW

From the OIG's perspective, O-0 provides the oppor-
tunity to grow and extend today's legacy systems in ex-
citing ways not possible with current, non.object tech.

V

nology. Furthermore, this can be done without dis-
carding the enterprise-critical systems our businesses
depend on right now. What is clear to 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 immediately. We can-

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.

not afford to wait ages to modify today's legacy systems.
We have to be able to quickly deliver new goods and
services as the need arises. 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.

This is where the opportunity lies: modeling the
workplace, delivering the support for new products
and services, and integrating hitherto separate, large
legacy svstems. This points to a computing environ-
ment that blends mainframe-based legacy systems with
distributed, opportunity.driven, front-end systems us-
ing O-0: an environment in which 0-0 is deployed
to enhance and extend the business but is not the re-

placbal[ panacea.
Whilst short-term benefits can be gained from 0-0,

it is more important for companies to realise the long-
term implications of O-0 and plan accordingly. Man-
agement of this long-term strategy is likely to be a
major challenge. - 5
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new technology will not be opposed by alternatives; it
will be opposed by habit. It will be confronted by indi-
viduals who are disinterested. but who must understand
and accept the terms of the new technology. The mem-
hers 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 community will
have many passionate advocates Dorstill one mi,re dmilge,
although it will still contain opponents. But, by Gr. the
most common adversarv will be habit and antipathy.

Once more, the advocate of the new technology must
seek opportunities to integrate the changes offered by
the technology with the established ways ofdoing 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 proportionally less training
is being provided. If the new technology can be inte-
gAted within these action sequences in a dramatic and
highly visible way, it is likely that the change being in-
duced will be accepted. Personal information systems,
information visualization svstems, and systems that will
simplify connection to other systems are examples of
changes that can be readily integrated. Simple produc.
tivity improvements can be made more acceptable with
individualistic learning systems grafted on to help the
members of the community adapt to the new methods.

Regardless of the benefits offered or the tactics taken
this battle will be a long one. In many ways it canbe fu-

tile. Ifthe technology is successfully introduced into the
corporate culture, it will be one more contributor to the
overall [eve[ ofcultureshock. Eventually, even this new
technology will become a legacy system to be clutched
as a talisman against the next new technology that sur-
vives its trial bv combat.

Success in bringing object-oriented concepts co com-
mercial data processing will depend on the skill with
which the sponsor combats the challengers. Emploving
opportunities for integration with other technologies,
integration with action patterns of the users, and inte-
gration within the total cultural context of the corpora-
tion will ease the battle considerably; it will also increase
the ultimate value of the new technologv. Despite inre·

gration, opponents, adherents, and circumstances will
still create practical situations that will adulterate lin-
portant, central concepts. In turn, these changes will pro-
duce new confrontations. If not handled effectively, this
whole effort will do little more than make the next in-

novation harder to introduce and make the corporation
a little more resistant to change. E E

Reference

l . Musashi, M. A Book of Five Ring,5 (translated by V. Har-
ris),Overlook Press, 1974.

Frank Douglas is a New· York-based consulent protidmg guid-
ance <11 the d, namics of irc hnoical c hange, especiall) bi dquihise
and Tapd (igiliCatiO71 dete(*TneTlt .Sh'St¢TnS .

hotline > , on

OBJECI™IENTED
Back issues available

Vol 3, No 6/Apr,1 92.Thinking,he unchirkable. reduc] nittherisk
of 1 „liwe = Mwg.a,J rig madness #th 11„,thid . fir.i estabm ish „ 1:a i you
du¢.Chainpioningob 1¢,1 eclinoog furcareersucce,5 3.11„ I £)90&
=Ob)c„& a,idactions „1 md- userdic unien,ano,

1 0,3.No. 5/blarch 922Alarg¢ sakeus¢¤ asies.r.icniof<.13:ccort
enzarm E Repor, on die Objcci.Oriclized COBOI. Tak Group -
inervicu with Kil Brair.„11:„

Vol 3, No 4/i cbuary 92 -6 i he big pria accrepianu>of 0 0 1,y,he
MIScommunny . 1991-,hcy·caritallidal]Bed• Makinetherian-
./0/ t. 0-0 te.|]/0|0[Cy

Vol 3, No, 3/January 92 m Encrprge „huir modeling. knoning wha.
wc ki"a m Aci:'EN'Lti (>;Mi DE'fal[.

Vom.3. No. 2/Dece „]bc r 91 = A cepti ig .Ileti echi„,logy E? Adop„
ing„M.):m. 1 parb 2% hicorporain[:graphical comitene :nia niulipm¢
d'a presm"t]-5

Vo13, No 1/Novembe '91 31.eadingthe USsemiconduccorman
ufacturing industiy toward an obica mented rechnology mndard =
C.©ping. 11:. comi>lexity (DE)PS ancl rh©©conomIsI, IN.Ju© ofic:i
I[alplan.ng

V©12, No. 12/0:,ober QI => A inodw suin'ev „f O(}i):,T>i,r„:ic,14 b
• WhaI [s a "cenificd- obieci programilier' m Pm,Pective. investing
inobJects,od"

Vol.2, Nu 1 1/Sepicmber'91 z From applicitions mfunneworks -
Rep¤ir on Lhe 7[h nieet Eng of rhe 0-0 COBOL ral s Group = Get
5 ing started with object irchnology. effectively plannh=g t" ch"ige

Vol.2, No. 10/August 91 = Distributed object managemeni,m
pro,ingworkerprodupivig =Gcung,he bar from obl©Cri,hcar
pcrience of I [P m E(. empl„)'5 objcci trd,nology Air }iospiial Inil)r-

Vol.2,Ne 9/july Pi=Muh,in©diaso:er>wh¢re!=Dcve],ping:in
04¢a technology prowgpc e Objec- onenicd capac][y plalining-
How OOP has diangcd our dcvcio],m.nt.1 114.ydle m Mimull],i.-
rmi oft lic coinpi]In %> lem

Vol.2, No 8/Juri '91 = 1 )0:i,- 1,>fobic.:s dic Obieca Reques[ Bro-
kir - Objeci based approach co user documentarion

Vol 2, No.7/May '91 - Hybid oblece-Urmili|/TUOLL[unal dtioinfi
sioon formfw,rc cneneering. So, wha[ inakes obieu diabsesd{
AienI,(Par, 4} 2- I.ang th<,gencri:, 4,pli (,on t„ solve sim :at dociair
3>robicnis E Exiberiences Bng (31,OS
V,d 2. No.6/Ap.'91 BEAnaraNEsperspeaveof prograinining,So,
whar makes objec[ dambaes differcrI' (14.1 33 . Moving from Pai-
calio C-+.lturti

Vo, 2 No.5/Mar '91 2 1 arge s ale objic<r 5 stems d clop men[
Dataddinnion lar©ages-* Moving froin Pasca <i)(4., P.i:i }

Vol 2. No 4/Feb. '91.Movingfrom l'.scatio C++ :So.wha[ mal.
obieci daiab lses differcne - Manag ng 11 w ivollu lon . 1 990 1 }EL „ „
of r©:dis,i-L:005]!Fa C(1]gUF#*] 6,1,«tdee]00]rient

v 0,2,No wjan. 91 S,kcai xm C.,ASEANI>>vtfr i ii}Junix YEOL.
juioncitauu,i yop, look.u:tlli,2, rhepid,nodelforobiettsoft
w.1, de.„ 1. pin a = IA©<DIstrapping ob ice. or cnE©d C AS 12 2 A C ASE
t<x.i for Ol)j©Cl SOb„, d¢v¢k>piner.{

Vol 2, No 2/Dec. 90 m Witing for OODBI , Object modding •
Smgh= Object oriented COBOL -lic nex  generalion
Val.2, No. I/Nov. '90 g Oblects by oamwork • Rax fur ihedarabae
pe...... a di'd ge,ler.t'I<>A "ll,I'.0
V,11.1, No.12 /«i.30 = Crown. B ek the vah:c of 0 0 81 M iS d¢

pariments=Why isan objecldanbase-asrer 'han a rel.:Tionalsymm?
= Visurd piogramming obfca Janguage ci-m„,ilicn,

1,01.1,No.Ii/Sep 90,11,0(igijigOOPS £19.ou@„design -iIN <AliT
the wor:is = DoSF Principl.15 :br ;1}od 11:„ pro,1,1¢, 21<.01,1111],c:„EAS.el
" "I " 6£ [1 "" R]]£1 .4.11 +R„:ed te©11„01<¥>

Vol 1, No 10/Aug '90, Wy(]ASH+:An appllcation bull[ within an
0<))' cri.r'llient E= 04**%6.#e

Vol .. No 9/July 90_ Cognes m.d E,Flel „11: on:·ry l.]c_ Whai .
in m utijai arly•.271.112 inifia„fWindim 3.000 [he OOP niat-
ker - Intfuducing reuse into d © doe'opm©nl process

Vol 1. No 8/Jum '90 = A taxienfilie USENIX C ++ Conf rent. -
€ omp,fing re] alional and object database management %>stems part
2--Comp06 M. Rexiblky> and c'xiensibilin:. <m mdialnpre
10[>ping part 3 2 Obi.u,riented requirements Wy.
Vol.1.No 7/Ma> 9/}E ObJ«[ 0 1©nied deve opmenI no. bo ne„
as u,ual i Companng rchinona] and ob,Leg dEr,buze nmi.gcuie, i
gurin, pair t - Single paradigni proframming „ the key differ
rl,Le = Use studici in promt ping. par, 2• Understanding rhe ru
0$24.,1.1 [micacle

Vo' 1.!40.(>/A pril'90 Elik«deapproach¢:e A dirnman,pulmon].4
glia/ & (J i  <level())c]& a prop<>sal 32 / a. silicli<8; r.'%

Vol 1, No.5/March '90• Oblects<>fdcs,;c ZEET,[kingroprole'ctra.1
Aych

Vol.1, Na.4/Feb. '90 m Greed. a complete example, talking to pro
le,2 Inanagers 2 00* 8, the 19905

Vol. 1, No.3/Jan. '90 - Adopring oblea oriented inchniques man
agitan, „,id <irgaitizatio ial im>ics a Whlch 1.wiguage w 2 hoos,. rc
visited

Vol. 1, No 2/Dec. 89- C ing morhe futureeD.,AMAS,% Smndard&
lor OODBMS a manager's guide - Sul.,haut an OBect -or -ted an:Il-
>'s upd dits.Vi nictliod =2 Frim imgitap,et ">01 Gionown"

Vol l.No 1/Nov '89 - Whichoblecr·oric,]ic] 1.,iguage,1.Eld w
©hoosere An 1!Joductirm '>abjectocienadmbasemanagenicm
systems m Understandng obicer orieried na,sis

r-------------7
i See back page ft, ordering i

infornzation

Hor  INE ON OBJECT-ORIENTED TECHNOLOGY

li

Enterprise reengineering with
CASE and objects Natasha Krot, interviewed by Robert Sheiton

In this inte?tiew with industi·Y analyst Natasha Krol of Merri
Group, Applications Deveopment Stratemes, two trends
stand out. First, our business s,stems must be rethought
from Ute ground up. Second, although CASE may help MIS
achieve technical reengineering of Loday's programs, objects;
will enable business process reengmeering, which is essen-
tial f) uir am#*nus w rernaii cjiil>C>titre. Ms. KTol mg-
Rests a new paspecute diat MIS needs to develop to cope
uith today's changing busmess and technolor.

Editor's Note

HOTLINE: Over the last several vears, CASE vendors

have pushed reengineering tools that claim to recover
buried design treasure from today's applications; but
when you use the term reengineering. you're clearly not
talking about jreprogramming, right?

KROL: That is correct. The term reengineering ts used
to describe two very different concepts. In the CASE
context, reengineering means evolving, rather than re-
placing, old dysfunctional systems. It means salvaging
whatever makes sense, and gradually evolving legacy
systems into new architectures. In contrast, business pro-
cess reentineeung, as defined by Michael Hammer, means
abandoning old systems in favor of radically reengi-
neering the enterprise itself. It means recognizing and
breaking away from old rules andoutdated assumptions
that underlie most companies' operations. Business pro-
cess reengineering invites companies to free themselves
from the bondage of COBOL and the iron grip of IMS,
to rediscover the very essence of their business. It results
in business leaders building new systems that redect the
new market realities they are facing today, instead ot
the realities and values of business 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-
tion Engineering (IE)?

KROL: Part ofthat has to do with current CASE. In to-

day's CASE environments, the analyst still thinks in a
specific solution-oriented manner. The current genera-
tion of CASE tools does not offer a compelling frame.
work to take a deeper look at the business problem in
its entirety. These tools do not motivate analysts to 6-
cus on the origins of the business problems themselves.

Consequently, approaches like information engineer-
ing tend to mechanize or legistate the old ways of cori-
aucting business. Recent studies by Morgan Stanley
point out that heavy investments iii information tech-
nology have not contributed 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
technology is a better fit with business process reengi.
neering than IE because going back to business fonda-
mentals is consistent with [he obiect-oriented paradigm.
The process of building class hierarchies forces devel-
opers to address essentul business principals as they cre-
ate the basis for subsequent applications bv building the
foundation business classes.

HOTLINE: So vou're saying that business reengineering
involves truly understanding our businesses, instead of
simply understanding the arbitrar¥ processes and organi-
zation structures that happen to implement them today?

KROL: Yes. Business reengmeering is about understanding
the very fabric of-the business, as opposed to the maze of
disjointed applications that have been built over time,
and applying this knowledge to the new environments.
For example, when Brooklyn Union Gas rewrote the ac-
counting portion of their customer information system
thev studied accounting textbooks and even talked to
some college professors to make sure that their funda-
mental classes did notcarry the b.aggage of their oId pro-
cessing applications. Truly accurate generic classes will
enable more supple and malleable applications that are
able to withstand change. These are the types ofsystems
that will enable our companies to cope with the new
market realities: a highiy segmented customer base, nar-
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