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Business in the Information Age

It seems that everywhere you twrn
today you can find articles and books
heralding the dawn of a new era in
human history: the Information Age.

John Slitz

The issue is not whether society is changing but rather
what will the Information Age be and how will business
organizations and their leaders adapt ta meet its new de-
mands! Alvin Tofler, an early and perceptive chroni-
cler of societal change, offers the following statement
in his latest book, PowersHirr,! to define the Informa-
tion Age: “The most important cconomic development
of our lifetime has been the rise of a new system for cre-
ating wealth, based no longer on muscle but on mind.
Labar in the advanced economy no longer consists of
working on ‘things,” writes historian Mark Posner of
USC Itvine, but of ‘men and women working on other
men and women, or ... people acting on information
and information acting on people.””

Knowledge has always been associated with power;
those who could obtain and use information effectively

had power. The difference in the Information Age will
come from the technologically enabled and enhanced
distribution of information throughout a business en-
terprise and the speed with which that information can
be turned into knowledge and action. As the twentieth
century careens to a close, those organizations that fo-
cus on increasing their ability to turn information into
knowledge will become the leaders of their industries.
The issue for these new, world-leading companies is not
whether to build pervasive, integrated information sys-
tems, but how to build them. The issue for Information
Age CEOs will be how to plan, construct, and direct
these new information-intensive organizations.
Another key issue to consider in the nascent infor-
mation organization is the rate of information flow and
the corresponding action that results. The tempo of our
times is faster. We are driven by an increasing flow of in-
formation and the escalating need to act upon that in-
formation. This cycle of information and action is re-
sulting in unprecedented levels of business, political,
technological, and personal change. While change has
always been with us, it was never before critically im-
portant to continually anticipate its effects in our busi-
ness or personal planning. A few hundred years ago a

continued on page 4 ...
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To remain competitive with Pacific Rim, Indian, trish, and Soviel program-
ming houses, US and European Comemunity software development orga-
nizations have to change from one-off software engineering in the model of
the job-shop 1o thoroughbred soltware manufactaring, engineering-to-order
from off-the-shelf components—in the nexl three o live vears.

This is no small challenge 10 a sheitered, specialized industry that has oper-
ated for several decades largely outside the serutiny and performance demands
routine in any Class-A MRP manufacturing organization. Furlhermore, prac-
titioners in this industry have yet to achieve a state-of-practice that would gen-
arally be viewad as engineering. Most commerdial software houses and in-
formation fechnofogy (71 organizations still do not discipline their members
tlechnical or management) to use enginecring methods and tools rigorously.
We lament that our senior management does nol see the value or deliver the
commitied support we require, vet the problem often starts with 3 CIO not
providing executive-leve! linkage hetween the business and the technologists,
A surprising number of organizations sill balk—today—al spending a few
thousand dollars on basic engineering tools for their analysts and developers.
And, we are stilf talking about "the change problem” as though professionals
i this industry have a personal prerogative to make software development an
art form instead of a measured manufacturing discipline.

Mo matter. With the breakup of the USSR in the last vear, a wealth of pro-
gramming and engineering talent has become available-—al pay rates that out-
ofswork junior programmers in the US would overlook even in these tough
economic times. Indian programming joh sheps {(sweat shops by Weslern stan-
dards) crank out code from specifications substanlially cheaper than even do-
mestic outsourcing firms. To boost their sagging economy, the Irish govern-
ment has joined the fray, offering skilled technicians at labor rates 50% below
those in the US, England, and Europe, Unlike the Indian developers, these
compelilors speak English and have a background in Western business prac-

tices, With the ascent to wealth of such formerly low-cost labar sources as
Taiwan and South Korea, a third wave of Pacific Rim nations is following in
their (and Japan’s) footsteps as the brains-and-brawn-for-hire suppliers of the
region. Programming muscle is available—cheap.

The pattern of the hard-goods manulfaciuring sector—moving rough compo-
nent manufacturing, machining, subassembly, and even final assembly over
seas in search of the lowest-cost labor source—is heing repeated n software
development. As the influx of work brings wealth, the standard of living rises;
a commensurate rise inlabor costs results, driving the work offshore, again, 1o
the next low-cost labor source. Competitive advantage can be gained by the
higher-cost supplier only by adding value in ways not accessible to the cheap-
fabor competitor. Failure of many a CIC to understand and act on this has
helped fuel the current wave of outsourcing here in the US and, unless effec-
tively counternd, the trend will continue as globalization makes doing business
across national borders easter through the end of this century and beyvond.

Alissue is nol the sophistication of the work, fitness Lo specilications, techni-
cal documeniation, or engineering discipline. The bottom tine is cost. Cosl is
measured not only in actual cash outlay, bat iy terms of appaortunity cosl ard
market position. The ofishore developer capable of delivering replacement
core business systerns for one of the largest global retail clothing businesses,
headguartered in the San Francisco Bay Area, does not even employ pro-
grammaers capable of commenting the program code in English—se they don'l
hother with internal documentation at all. The vendar does not agree with
their customer that adherence to the customer’s comporate data model is im-
portant, leaving this firm's data administration stafi with serious imtegration
probiems that inhibit corporate-wide, not 1o mention interapplication, data
sharing. (f vou think this is just & data problem that will vanish with object
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A five-year, $100 mithion program designed & increase LS
competitiveness in the semiconductor industry is entering the
homestreich, joint efforts among chip maker Texas Insiruments,
inc. and two US defense agencies are expected 0 spawn
revved-up chip plarts based on single-wafer processes,
distributed computing and object orientation by late next vear,
The team effort 1o hasten production: wrnaround time and gain
real-time control of factory information in order to lower costs
is expected 1o {irst be adopted by silicon makers and then spill

over o other US businesses that are struggling o compote
elobally., The project secks to accelerate chip-making cvele
tmes wsing single-wafer processes—as opposed o traditional
batch equipment —to guickly product tow volumes of

specialized chips, ..
Factory automation plan nears completion, foanie M,
Waslor, COMPUTERWORLED, 4/6/92

LCPOWEERK: What is Cairg? [Microsoft Corp. Svstems VE
Paull MARITZ: Cairo is the code name for a collection of
projects we're working on that pertain to making [Windows|
fundamentally easier (o use in a disirbuted environment, 1t
involves both putting object-oriented technoelogy into the
operating system, as well as getting that fechnology 1o work
within a networked distributed environment. The vision we
hold out is allowing PCs to become more like information
appliances....
Cireat Expectations: Microsoft’s plans for Windows, Paul M.
Shere, L WEEK, 4/6/92

The International Business Machines Corparation, the
world's Jargest computer maker, asked Sun in February 1o

54

join the Taligent joint venture that it {formed last vear with
Apple Computer Inc., the second-largest maker of personal
computers, The request 1o Sun was an attempt by 1BM
o counter Microsoft's introduction later this yvear of soft-ware
for work stations, the powerful deskiop computers
increasingly popular with corporations. [BM's overtures were

canfirmed yesterday by industry executives who did nof want
their names publicly attached to such preliminary
discussions. Sun, which has been lefi out of such alliances or
shunned them, and IBM would not comment. . Evidence that
Sun has become more receptive Lo cooperalive projects has
come i recent months, with the company forming several
partnershins with other companies to work on specific
technologies. it recently took on the Hitle-noticed Object
Managerment Group partnership with the Hewletl-Packard
Company aimed at settirg Unix software standards. ..
Surr link s sought by 1BA, John Markoff,
Tre Mew York Times, 3/73/92

CGFor BT North America’s Mike] Roberts, Ca4 has proven
t be a boon o efficiency and productivity. Originally a C
shop with an emphasis on real-time programming or as
Roberts explains, “extreme real ime—a step bevond what
people think of when they say real time. Consequently we
have to be able to get down and play with the bitsies when
we need to.” Robers’ team finds C++ cleaner thar T and
easy 1o use when managing a project. Given the turnover
rate at most organizations, assigning a half-completed
project o a new programmer is often a nighimare.
According o Roberts, “C++ &8 much easier w0 explain than
conventional code. You can see how the objects break the
problem into understandable pieces. For that reason it s
easier t maintain,”, ..

A plus for Cr+, Jessica Keves, PCAL 4792

LThe IDistributed Management Environment] breaks new
ground in soltware development hecause it ulifizes
advanced object-oriented soitware technology, OSF argues
strongly that this powerful new approach to structuring
software will solve the complex distributed systems
management problems that users say are their primary

challenge today...
Bringing the DME inta sharper focus, lames Herman,
NETWORK WORLD, 3/30/92

Thiie Horume Calennpar presents conferences and meernings that focus exclusively on ohicct-oriented techunology. To have a

meeting or conference lsted, please send the dares, conference name and location, sponsor(s)} and contact name and relephone
number ro the Editor: Roberr Shelton, 1850 Union Street, Suite 1584, San Francisco, CA G4123; fax: (413) 928-3036.
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Excerpts from leading industry 2
publications on aspects of object
technology

Engineering

i Methods

. Taking the object perspective during analysis, design and
programming mandates special talents, skills and genius.
Data flow techniques—the current rag—only reguire that
obyservers act as hloodhounds who trace the flow of paper.
Where objects are the goal, “Many are called, but few are
chosen.”...For too long, we've belleved that endless process,
protocols and software packages could do our analysis,
design and programming—and we probably always will.
The OGP approach forces the industry 1o recognize that we
have too many people, inappropriately selected and trained,
with the wrong set of tools. Will we ever fearn?
Lefters; Where many are called and few chosen, Howard D.
Weiner, COMPUTERWORID, 3/16/92

.Software object is not another expression for program
madule. Foewever, many software professionals have
difficulty discerning the difference between simple
modutarity and designing with software objects.. A [State
Transition Diagrami s a good technigue to delermine
whether you're really designing a software object, If you can
represent the object with a discrete set state changes you
probably have an object. Frequently, an object can be

further decomposed into other objects.
Objectively speaking: Ohjects in design, Richard Riehle,
HP Prorsssionar, 3/92

Multimedia

.. An addition, while high-power RISC technology is being huilt
into FCs, video hardware such as computer-based multimedia
machines are expected to become more sophisticated. Giant
consumer-electronics companies like Seny Corp. are
threatening to dominate the home market at the expense of
multimedia PCs. Some observers believe that the mativation

behind recent technology agreements bebween erstwhile rivals
IBM ancl Apple has less to do with the onslaught of cheap
computer clones than with tryving to establish a platform ko

compete with the likes of Sony {ater in the decade...
High Power: Next generation PCs, Michael Antonolf,
Poruiar Sciemce, 4/92

Standards

< Typically, in the computer industry, many different vendors
introduce different and incompatible versions of a new
technology. Proprietary market wars persist for vears and
sometimes decades, creating a heterogeneous mess i which
users fund it impossible to integrate systems. In the emarging
object-oriented Enabler environments, this shakeout has

substantially occurred before Lhere were many products. .
Advances and Research: The future of manufacturing
Enablers, lames £, Healon, ESD TecanvoLocy, 3/92

... Thus the war over whose objects to use is likely to replace
the war over operating systems. And the lack of a common
foundation on which to build the software that enables
computers o do increasingly sophisticated tasks is likely w0
continue to irhihbit the American computer industry. It

seems almost certain now that the battde lines are drawn,”
said Andrew Singer, a compuier researcher al Enginuily, a

high technology company based in Palo Alto, CA.
feleas & Trends: New weapons profong the compuler wars,
John Markofi, Frie New Yorx Tives, 4/5/92

AP vou're inclined to believe that what the world really
needs now is another UNIX Standard, you'll be delighted to
learn that Nowvell is developing an object-oriented version
that will, of course, be called Univell. Think of il as Novell's
own seff-contained Takiment project. In any evenl, sources
1ell the Knifs that the theme of the project is o develop a
server-oriented environment for the networks of tomorrow...
IBM must WIFP Jt real good, Sergei Krikalev,

MACWEEK, 3/30/92

Languages

. ADavid] Taylor and other proponents of object-oriented
programming stressed one point as highly significant:
Using object-oriented languages such as C++ and
Smalltalk does not guarantee that software is object-
oriented. These languages are simply programming
languages set up to make the mechanisms of ohject-
oriented programming easy to execute. Procedural
programs can be written in C++ and Smalitalk, while
object-oriented programming can he done in procedural
languages. Indeed, even simple fanguages Hke BASIC and

Pascal have been given object-oriented extensions...
Taking the “lego™ approach to software design, Mitch
Wagner, OPEN SYSTEMS TODAY, 3/16/92

.. The interactive engine allows programmers 0 execute
software one small section at a time, said [CenterLine’s
president and CEOG Seshal] Pratap. “it's vital for effective
object-oriented programming, hecause you want ta be able
to write several objects and execute them, and build your
program by constructing objects and finking them together
one at a time,” he said. “This is, in fact, how most
advanced programming environments are designed. It's
one of the reasons why LISP was able to vield such huge
productivity gains.”. ..
Coping with the QOF challenge,
OPEMN SYSTEMS TODAY, 3/16/92
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techniology, consider again: what would happen to your rease
strategy if an ofishore developer did not respect vour carpo-
rate class model?}

Yet for this multibillion dollar company, the savings in devel-
opment costs alone make a persuasive business case. Add to
this the speed at which apglications can be coded offshore
{about four months each in this case), and we're tatking about
heing another inventory twrn ahead of the competition in the
rough-ancdumble rag trade—a business in which gefting ahead
depends on divining subtle customer preferences (and changes
thereto) that the customers cannot even articulate (hmmm., ..
sound familiar, software developers?), and staving ahead de-
pends on changing your offerings and turning over inventory
faster than the other chain. This company’s senior manage-
ment is willing ta live with what they perceive as the costs of
this style of soltware development because the measurable
costs are significantly fess than the costs of known problems
with today's systems—and incalculably lass than the cost of
being second.

Approaching software engineering discipline, CASE, object
technology, or any other technical innovation, for that matter,
from the perspective of “look at the technical problems we
salve with this, and the technical henefits we can reap” is about

the background noise simply drowns the whisper by several
orders of magnitude! Selling object technology on the strength
of claims of 14:1 productivity improvement and software con-
cepts that model the real world, thus eliminating the analysis
nroblems we have experienced with existing rechnology, is
whispering into the background roar. Our analysis preblems
have been largely people problems, The productivity gains are
to those disciplined enough to buy, reuse, adapt, adjust—all
those things that run orthogonal to the grind-your-own-con-
crete-mix training of software developers, To the flaxible go
the spoils.

Coming from very differant perspectives and backgrounds, our
authors in this issue approach object technology with these
themes in common: software manufaciuring, innovation and
process improvement, and adaptation to market changes.

Mr. john Slitz of the Object Management Group addresses in-
novation and information technology in the context of histor-
ical changes in Western society over the last several hundred
vears. Business competitiveness today, he posits, is driven by
information access and use, on “the ability to gather and pro-
cess large amounts of data, and deliver it into the hands of
well-trained workers capable and responsible for making timely
decisions....” The competitive business will have a flatter strue-
ture than today’s military-styled hiegrarchies-.more ke a peer-
to-peer LAN than an SNA network (for the hard-core main-
framers among usl), Value added will be measured in
knowledge-per-unit instead of cost-per-unit, with the business
impact of knowledge being to increase the revenues per em-
plovee and drive down the incremental cost of each new
revenue dollar, Those rising to this challenge will be organi-
zations able to change—in his use of the term, to innovate.
Yet Mr. Slitz's concept of innovation carries strong overtones
of bolh the management of dramatic change and the institu-
tionafizalion of business process improvement. We'l revisit
this in our interview with Mr, Merlyn...in a moment.

Mr. Robert Brown of the DaaBase Design Group examines a
migration path from today’s state-of-practice semantic mod-
aling to object modeling, The objective s to develop more ef-
fective toals for understanding owr businesses—while build-
ing on foundations already in place in many organizations.
These modeling tools fill a crucial rofe In the move ta software
manufacturing: once we can manifest and understand-—really

blueprint—a business, we can make effective comparisons to
off-the-shelf compenents. To borrow an analogy from noted
author (and Horune contributon) Mr. David Taylor, this is sine
ilar to the way we would build a new PC today: lay out the
component schematic, then fill it with chips and assemblies.
purchased from parts catalogs. Those who suggest that this -
maodeling is superfluous, intellectual space filler have yet to
spend enough time with their business partners to recognize
that comparing code to business aclivities in not an effective
mechanism for understanding either the business or the codet

Mr, Mark Anders of Inmark Development joins us to write
about frameworks—prefabricated application building blocks
that are a good example of what My, Brad Cox calls the solt-
ware-IC. Framewarks are among the components that can be
selected from today’s software “parts catalog” for developers
using C++, Smalkalk, Actor, and even some nanohject lan-
guages. Mr. Anders presents the developer’s perspective on
the importance of using such off-the-shelf components, giv-
ing us some hard numbers that, as development managers
will appreciate, translate directly into development and main-
tenance cost savings.

We interview Mr, Yaughan Merlyn of Emst & Young, wherein
he addresses the conflict in Weslern culture between innova-
tion and conlinuous process improvement. Success with busi-
ness process innovation and business reengineering depends
on first constructing the foundation: an organization that can
support change. This Mr. Merlyn terms the learning organiza-
fion. He views innovation and process improvernent as two
distinct issues, and feels our Westarn values are causing in-
novation strategies like business reengineering to overshadow
the more fundamental issues of change embodied in contin-
uoys improvement. Continucuas improvement, after all, is the
ability to sustain the value of innovations—for us software de-
velopers, it's called "maintenance and enhancement,” while
innovation is called “development.” Those unable to imple-
ment such concepts as Total Quality Management will not be
able to manage the more abrupt changes of reengineering.
Those who don’t ultimately achieve both will be surpassed by
other market players who are able to change. Like Mr. Slitz,
Mr. Merlyn also forsees responsibility-driven, flal organiza-
Hons where change is the norm. He also gives specific sug-
gestions on what needs to change in our organizations to
achieve the leverage of the learning organization,

Central amaong these changes for software development or-
garizations is 1o understand software development as manu-
facturing. The successful software developers of the next three
o five vears—those abie to compele against offshore ven-
dors—will be those who mzke the change from today’s one-
off craftworks to manufacturing from commercial compo-
nents. Ohject technology is one technology enabler. What
we practitioners and our business partners consider to be ac-
ceptable attitudes toward software development is another.
If we choose to not decide, our offshore competition will help
our customers choose for us. = =

Volume 3, Numesr 8 = June 1992




== Business iN THE INFORMATION AGE

... covinued from page |

farmer expecred to live his entire life with the tech-
niques his father taught him and to pass on those same
techniques to his son. Tradition, down to the smallest
detail, dictared both correct behavior and expectations.
And traditions changed slowly, over generations.

That situation only changed in the nineteenth cen-
tury and was buried in the twentieth, with the advent
of the Induserial Age, In this period, wholesale move-

“ment from farms to factories produced “wonders” of
science that resulred in the creation of our modern
wotrld. With the advent of fast ships, airplanes, tele-
phanes, and then the computer, the pace of informa-
tion flow, life, and change have accelerated to the point
where the focus of successful businesses in the 21st cen-
sury will be primarily concerned with channeling and
using information.

The movement of society from Agricultural to Ini-
dustrial to Information eras may be viewed as the his-
tory of information processing. With each successive
epoch the speed of dissemination and the value and per-
vasiveness of information has increased dramatically.
Each epoch has had to develop new means of produc-
tion, management, and political institutions to cope
with the issues and challenges of the time.

PRE-INFORMATION AGE HISTORY
The past can be viewed in rhree broad ages: Agricul-
toral, Industrial, and the current beginning of the In-
formation Age. In earlier perieds, the majority of the
population was involved in either agriculueral or indus-
trial activity. In the Agricultural Age, a majority of the
population worked at agricultural tasks, producing food
or other materials directly from the land. Success was
achieved by increasing the yield per parcel of land and
those landowners who were the hest producers were con-
sidered the most successful. Movement was difficule and
the diffusion of “rechnical” information-—on crop pro-
duction, harvesting, or irrigation—was limited o the
pace at which a man could walk. It was a safe bet that
maost people were born, lived, and died all within a few
miles. This meant thar the world looked almost the same
from decade to decade. The pace of life was slow and
change played almost no part in anyone’s planning.
The next period was exemplified by the Industrial
Revolurion and starred in the mid-1700s. The warld’s
information crearion and transmission abilities speeded
up. This resulted not only in an increased ability to pro-
duce manuofactured goods, but in increased production
fram agricultuge as well, Society as a whole gained the
ability to learn and change. Knowledge itself was be-
ginning o be viewed as having some value, although
not much. Rather than yield per acre the predominant
measure became cost per unit. The method of accom-

plishing lower costs was through “economies of scale.”
Essentially, bigger shops and then bigger facrories dis-
covered they could produce more goods at ever lower
COSLS PEr unit.

If we focus on the speed of communications asa key
indicator of the pace of societal change, we see the last
200 years as a continual increase in speed marked by
higher levels of productivity in each area of the econ-
omy. [t would seem that the ability to move and share
informarion is a prime driver of technological and soci-
etal progress. Iv is notewarthy that we still produce agri-
cultural product in vast amounts, but use only a small
fraction of today’s populagion to praduce more then the
entire population could produce 200 years ago.

Just as the Agriculeural Age valued vield per acre and
the Industrial Age relentlessly tracked and recorded cost
per unit, it 15 my belief that the predominant measure
of the Informartion Age will be knowledge per unit. The
labar and material costs of each unit produced from the
manufacturing sector will continue to decrease but a
new goal to increase the value of each unit produced
will be added. This new measurement will allow prod-
ucts—whether service, leisure, intellectual, agricultural,
or manufactured—ro be comparatively valued. It is also
my contention that those companies that seck to max-
irnize knowledge per unit in their producs will come o
dominate the Information Age.

The Industrial process sought to use the “magic” of
mass production, the learning curve, and large, capiral-
intensive plants 1o bring down the per-unit cost of the
goods produced (Fig. 1), They also used information in
the guise of manufecruring “know how” or in the slow
{by toduy's terms) movement of knowledge from the re-
search lahoratory to the industrial shop foor. The rea-
son large enterprises could be built was ar least partly
due to the relatively slow pace of change in the econ-
omy. A plant then rook ten years to plan, design, build,
and begin to produce a payback. This required a low cost
of capital and the assurance thar in those ten years the
product produced would scill be competitive, if not dom-
inant in the market. [t also required that a huge, undif-
ferentiared marker be available ro consume the prod-
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Figure 1. industrial Revolution Chart
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Parinerings &
Acquisitions

William P. Lyons, president and CEO of the Ashton-Tate Corporation before its acquisition by Borland International, inc. fast
year, succeeds Adele Goldberg as president and chief executive of ParcPlace Systems. Goldberg continues as chairwoman.

~Dr. L. Peter Dreutsch joined Sen Microsystems Laboratertes, Inc. (SMLI), the advanced research subsidiary of Sun

Microsystems, Inc., He has also been named a Sun Fellow, one of three within Sun Microsystems. At SMLL be is helping plan
future software development technologies and software architectures. Most recently, Dr. Deutsch spent five vears as chief
scientist at ParcPlace Systems. He also spent more than 14 years with Xerox at the Palo Alto Rescarch Center.

David E. Liddle, formerly a research scientist al Xerox Corp.’s Palo Alto Research Center and founder and CEO of Metaphor
Computer Systems, and Paul G. Alien, cofounder of Microsoft and founder of Asymetrix Corp., formed Interval Research
Corp. Liddle was named president and CEO, and Allen will serve as chairman and provide funding for the company. interval's
goal is to perform research and advanced development in information svstems, communications, and computer science.
Specific topics for research have not been announced.

Bortand international Inc. reached an agreement 1o acquire two professional programming tools from the Selufion Systems’
diviston of Software Developer’s Company, Inc. Under the agreement, Borfand would own, develop and markel BRIEF, a
professional programmer’s editor, and SOURCERER'S APPRENTICE, a network version control system that manages the
building of large software projects. Under the terms of the agreement, closing of the transaction is subject 1o certain
contingencies.

Versant Object Technelogy Corporation signed a licensing agreement with 1BM refating to the VERSANT Object Database
Management Systern (OBDMS). Under this agreement, 18M and Versant will work together on technotogy for a future 1BM AIX
CASE integration framework offering. Additional terms of the agreerment were not discloserl,

Sotbourne Computer Inc, set up a separate software business unit to sell and license graphical user interface tools enabling the
develpment of C++ applications rurning on Sparc-compatible systems. Previously, the twols were only available bundled with
Solboumne hardware. Solbourne’s first licensees include CenterLine Software Inc., ParcPlace Systems, and The Qualix Group.

The Object Maragement Group {OMG) and Werld Expo Corporation announced the 2nd annual Object World Exposition
and Conference, 1o be held July 20-23, 1992 at the Moscoene Convention Center in San Francisco, California. The OMG and
Computerworld wil| sponsor the First Annual Computerworld Object Apptication Award in conjuction with the show.

LINIX Systems Laboratories and Tivoli Svstems recently agreed to develop a unified object-oriented framework for UNIX
System V.4, The technology will ease the creation and management of distributed computing environments. The resulting
product will be based on Tiveli's WizDom object environment.

A joint development and technology sharing agreement cafls for Tivoli Svstems Inc. and Sun Microsystems, Iac. to work with
the OMG to create UNIX-based system managment software for managing distributed networks. The jointly developed 1ools
will be bundled into 2 fulure version of Sun’s Solaris operating system.

Object Design was designated by International Business Machines Corporation as an IBM Business Pariner. 1BM also is the
largest user of Obiect Design’s ObjectStare ODBMS. 1BM's Technolopy Products group is using ObjectStore in its internal
Flectronic Design Autamation (EDA) group 1o build software tools for designing systems and compeonents for future RISC
Syster/6000 models. Object resign and 1BM will work together to jointly market ObjectStore on [BM's RISC System/6000
family of advanced workstations and servers. In addition, the firms signed a joint technology development agreement to work
together to provide early availability of ObjectStore on new releases of 1BM's workstations and servers products.

Ohbject Design also announced the signing of a value-added reselier (VAR) agreement with MediaShare Corporation of
Carlsbad, CA. Under the agreement, MediaShare has licensed the ObjectStore for Windows ODBEMS and will ship an
embedded runtime version of ObjeciSlore in ils forthcoming PRISM, an interactive sales and marketing product
informalion system.

Obiject Design entered into a sirategic alliance agreement with Fluent, Inc. of Natick, MA, to integrale its object-
oriented database management technology with Fluent's digital video and audio software products for multimedia
application development,
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ExperTelligence,
inc.,

5638 Hollister Ave., Suite
302, Galeta, CA 93117,
305,967, 1797

ExperTelligence announced the release of The ExperDacumenter on Action! for Digitalk’s Smalltalk/V. The Exper{Decumenter
scans the source program for the “classes” selected by the user and automatically generates the description,classes, methods,
arguments, and alt technical information needed by the programmers and certain categories of end users. The output of the
Documenter is a Rich Text Format (RTF) file directly readable by any ward processor that uses rhis format.

Computer
Innovations, Inc.,
980 Shrewsbury Ave.,

Tinton Falls, NFO7724
QOB.542. 5920

Computer Innovations announced two programs for the Microsoft Windows NT enviconment: DEBUG*2060, a source code
debugger, and EDIT*2000, a programmer’s editor. DEBUGH2000 is a source-level debugger for C/C++ programs that
minimizes typing by using windows that avtomatically update as a program runs and emphasizes efficient use of screen
space. CDIT*2000 is & programmer’s editor that provides a full windowing environment. Support of the mouse, pull down
menus and an effective Help system makes EDIT* 2000 easy to learn and fast to use. A programmer may open as many fies as
clesired and editing becomes fast and easy through the use of simale mouse clicks, keystroke commands, or any combination
that suits the programmer’s style. DEBUG#*2000 and EDIT*2000 both run under Windows NT and Windows 3 on intel
3186/486 platforms and Windows NT on the MIPS platform.

Hewlett-Packard,
3000 Hanover 5t., Falo
Alto, CA 94303
408.720.3632

Hewleti-Packard Company is shipping HP NewWave 4.0 Desktop Manager software for Microsoft Windows. A maior
upgrade from Version 3.0, HP NewWave 4.0 offers significant improvernents in all areas of deskiop managerment inciuding
the desktop organizer, workgroup library, and work-automation support through its exclusive agent macro facility and OLE
1.0 support. Arnong the improvements to HP NewWave's desktop organizer are drag-and-drop printing, 32-character titles for
all data files and  drag-and-drop file attachment of Windows documents to the NewWave desktop, as well as previously
introduced features such as icons, folders, and file drawers. Now all DOS and Windows applications are interoperable with
the NewWave deskiop manager. The erhanced software installation process makes DOS and Windows applications available
as icons an the desktop automatically.

Versant Object
Technology,

4500 Bohannon Oir., Menin
Park, CA 94025,
415.320.7500

Versant Object Technology announced the availability of the VERSANT Interactive C++ Tool Set, a C+ software system for
developing graphical end-user business applications in object-oriented environments. The Tool Set is designed to support a new
class of applications including multimedia, workgroup, and second-generation client/server applications, The VERSANT
Interactive C++ Tool Set is tightly intergrated with the VERSANT QODBMS giving users a seamless development environment for
building and deploying object-oriented database applications. The Tool Set consists of VERSANT Screen, a workstation-hased tool
that allows users to create highly interactive applications; VERSANT Interactive Obiject SQL, which uses SOL like staterents to
access and manipulate objects within the VERSANT ODBMS; and VERSANT Report, an interactive report generator.

Lenel Systems

international,

149 Tobey Village CHfice
Park, Pittsiord, NY 14534,
F16.248.9720

Lenel Systems International is currently shipping MediaOrganizer, multimedia object management software for Microsolt
Windows users that is Windows 3.0 and 3.1 compatible, With MediaCrganizer, users can quickly organize, catalog, retrieve,
and play all types of mukimedia information including full-motion video, digital and analog audio, graphics, animation files,
still images, and text. Users can also create muhtiple, scalable windows for simultaneous display of their multimedia
information. MediaOrganizer meets the challenge of organizing, cataloging, and retrieving large amounis of multimedia
irformation by integrating three critical lechnologies: multimedia computing, object-oriented programming, and database
manragement in a Windows environment. This tightly integrated software will also serve as the foundation for a complete
family of upcoming Lenel products including presentalion, editing, authoring, etc.

Inmark
Development
Corporation,
2065 Landings Dr.,

Mountain View, CA,
415.697.9000

Immark Development Corporation announced the release of its application framework, zApp, for the MS DOS platform. zApp
for DOS will offer DOS agplications the same Jook and feal as M3 Windows applications, including Windows style pull-down
menus, dialogs, scroil bars, and controls. zApp for 208 supports Borand, Zortech, apd Microsoft C++ compilers. B offers
single source-code compatility with zApp for Windows, as well as data entry forms, Transparent MID! Support for DOS text
mode, frame/pane architecture, and automatic window sizing and positioning. (ther features included are logical size and
dimensioning of objects and flexible message and background tasks

EMS Professional

Shareware Libraries,
4505 Buckhurst Ct., Qiney,
MD 20832, 301.924.3594

EMS Professional Shareware Libraries began shipping an enhanced new version of its C++ Utility Library. The new version
adds 18 new Public Domain and Shareware C++ language products, making a total of 140 products for professianal Ca+
programmers. All products in the fibrary (and all known cormmercial C++ PC products) are described and indexed in a
database that accompanies the library.
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ucts in numbers sufficient to justify their production. To

an. ever increasing degree, these conditions are disap-
pearing. Capital is no longer cheap, markets are be-
coming more fragmented, and the litecycle of many prod-
ucts, even the most staid, is measured in months and
years, not decades,

CEG TO INFORMATION MASTER?

In the Informarion Age, companies will have to react
faster and produce a broader range of products berter
suited to the ever changing tastes of more sophisticated
and differentinred consumers. To accomplish this task,
successful companies, in the motto of Software AG, a
Iarge mainframe sofrware developer, must “listen hard
and respond fast” to the changing market condition, as
well as to the changing rechnological base for their prod-
uct and the shifring demands of their customers. This
process of constantly monitoring and analyzing their
own products and processes, and then making the nec-
essary improvements, is called innovation. Successful en-
terprises must become innovations masters, which will
require new inethods of planning, measuring, and man-
aging their businesses,

The ability to gather and process a large amount of
data and deliver it into the hands of well-trained work-
ers capable of and responsible for making timely deci-
sions will be critical. Success will be judged on the knowl
edge that can be brought to bear on each unit produced
by the enterprise. The higher the knowledge content,
the higher the value to purchasers of the product. In-
creasing the knowledge content in each unit of pro-
duction must be the goal and scorecard of rop manage-
ment and the means to this end is through innovation
planning and the development of pervasive company
information systems to power this information flow.

All businesses are nor going to experience change
at the rate of computer chip manufacturers, but the
leaders in every industry must come to grips with a pace
and scope of change and a need for product innova-
tion that is far greater then they have experienced
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Figure 2. Technology decisions,

in the past. This means that top management must ke
involved in designing and implementing the informa-
tion systems that will become the nervous system of
the new corporation.

The Information Age CED can no longer leave the
issues of information flow to the IT manager. Every ma-
jor area of the company must be evaluated on its cone
tribution to the knowledge content/value added to the
enterprise’s product. Bach employee must be rained on
the goals, marker, product and information technology
used to “plug” him/her into the company. Tasks in the
company must be analyzed on their past, present, and

)

Successful enterprises must become
innovations masters.

%%

future contributions to the value of the company’s prod-
ucts. A stronyg fink between the CECYs vision, the coim-
pany's strategic plan, and the T plan must be forged,
The Information Age company cannor afford to have
its information systems strategy out of step with the busi-
ness’ strategic plan.

Each major function of the company should be given
an innovation target {see Fig. 2) so thar progress and
contribution 1o the company’s goals can be assessed. An
optimal rate of innovation and the knowledge value con-
tributions from that rate or higher investment should be
tracked and evaluated. If the rate of current or expected
innovation ig low it may mean that the funcrion is o well-
understood process and therefore should be marked for
increased automation, out sourcing, or being left alone.

In those processes where innovarion is still occur-
ring, often called state of the art, effort should be made
) increase the pace of innovation until the rate of change
stabilizes and the process can he shifred into the com-
pany hase. In those areas where significant innovation
will lead o a disproporrionately high gain in the knowl-
edge content of the product, top management should
be actively involved, Likely areas for such invalvement
are in the gansition of information systems to speed the
flow of analysis information, new sales channels or
methods, design changes that betrer ir customer inpur,
and market analysis to anticipate changes in demand.
Areach level of the chare, the power to implement pro-
cedure-changing decisions must be given to the line em-
ployees best positioned o make those changes,

Incremental improvements must be an accepted part
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of the each function and the responsibility of the per-
sonnel within that group. Such personne! must also have
hoth the authoriry and the responsthility to implement
innovation. Innovations accumulated throughout the
organizarion by these semiindependent, functional groups
will lead to improvements in the entire system. By train-
ing each employee across a broader area of the company,
not just job-specific msks bur those of relared funcrions
as well, greater autonomy and intelligence can be brought
100 bear on all problems. AR

THE OBJECT-ORIENTED ENTERPRISE

To create an Information Age enterprise, management
must focus on the flow of information, as well as the de-
velopment and communication of a strategic vision for
the company. In implementation, each business func-
tion can be modeled as an objecr in the information sys-
tem. Communications between functions cam be maod-
eled as messages. Within each function, the combination
of people, infermation, and strucrure that provides a
specific and measurable increase in value to the organi-
zations product can also be madeled as an object. By
adopting an abject-criented perspective in both strace-
gic and information system planning for the enterprise,
the tendency for the IT and strategic plans to discon-
nect can be eliminated.

Top management derived its name hecause it resided
at the “top” of a hierarchical organization. In Industrial
Age enterprises, information flowed up the organization
and only those at the top had all the information nec-
essary to make decisions, which were then communi-
cated down to the organization. With the new infor-
mation technology, a company's information will be
available to every employee (with the exception of
confidential proprietary patent, mademark, specific R&D),
personmel, and salary dara). This will engage more peo-
ple in the decision-making process and lead to faster re-
sponse and better products.

Management witl no longer be ar the top of the or-
ganizarion issuing orders to a passive workforce. Instead,

key executives will be the architects and facilirators of
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Figure 3. Mew corporate model.

a corporate vision and the designers of a responsive In-
formation Age organization. Management will set goals
in support of the company vision. Decisions on tactical
and implementation levels must be made in each group
without direct involvement by management. Emplay-
ees with access to all the compuny's information can
produce the rapid innovations and qualivy improvements
the information enterprise needs to prosper in the tough

comperitive market of the Information Age {see Fig. 3).

CONCLUSIONS

As the Information Age dawns, the demands on man-
agement will stress individuzls and organizations to the
limit. Constantly shifting markets, technological ad-
vances shortening product lifecycles, and a more spe-
cialized and independent work force are a few of the ber-
ter-understood challenges that lie ahead. It is my hope
that by offering the perspective of the enterprise as an
iﬂf()ﬂﬂa{i()ﬂ Processorn, T?lrh@}' th}ln a fn?ltel'iai or peﬂp]e
processor, new insights may be gained. The mechanisms
to help plan and manage Infonmation Age organizations
are not fully developed, but T helieve that a link between
the strategic-planning/vision-creation function of top
management and the information systems implementa-
tion must be forged. Information processing is on the
way to adopting object technology as a new paradigm
for the construction of diverse, networked, multivendor
systems. Because object technology seeks to model real-
warld “objects” as persistent software entities and then
build new systems by reusing and manipulating them
within the computer, a necessary link to the business
plan is possible. Much work lies ahead, but the integra-
tion of the information system of an enterprise with the
strategic vision of top management is the primary re-
guirement of the Information Age enterprise, ==
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Announcements

Praduct Announcements s a service to the
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TecHnoLOGY; it s neither a recommendation §
nor an endorsement of any product
discuissed.

MeXT

Computer, Inc.,

90 Chesapeake D,
Redwood City, CA 94063,
47153660900

NeXT Computer began shipments of its NeXTcube Turbo workstation, The new workstation is built around the Motorola
68040 processor running at 33 MMz and includes two newly designed NeXT custom chips. The new Turbe machines are
rated at 25 MIPS. At the same time, NeXT reduced the prices on its mast popular configurations by an average of 10%
compared to last yvear's configurations. NeXTcube Turbo pricing is unchanged from current MeXToube pricing. Five
configurations of NeXTeube Turbo are now available and can be configured with up to 32 MB of DRAM (lthey will be able to
support 128 MB when 16 MB parts are available) and 2.8Cb of hard disk drive storage space. The NeXTcube Turbo also
supports three NeXThus expansion slots providing expansion flexibility for such add-in products as NeXT’s NeXT dimension
32-bit-per-pixel colodvideo board.

Autumn Hill

Software,
145 tthaca Dr., Boulder, CO
A0303 303, 494-8865

Autumn Hill released the next generation of its Menuet GUI, completely rewritten in Ca+ and now providing extensions for
pen-hased computers. Menget HI/CPP specifically supports Communication Intelligence Corporation’s PenD{OS operating
envirorsment. The DOS version of Menuet HJCPP features a generic graphics APL that interfaces to a wide variety of
commercially available graphics libraries. The product is also available in versions for various 16-bit and 32-bit DOS Extender
environments. A Windows version of the product will be availalzle by the end of the second quarter of 1992, and versions are
being planned for IBM/s Q82 2.0 and SunSoll’s Solaris. All major C++ compHers are supported, Menuet H/CPP provides a
paotif-style lock and is fully CUA compliant.

Borfand

International, Inc.,
1800 Green Hills Rd., P.Q.
Box 680007, Scolis Valley,
A 95067-0001
408.439.1631

Borland International Inc. introduced a combination software and video training product, “Learn Programming Today,”
designed for novice computer programmers and power users who want o learn 1o program with Borland’s object-oriented
Turbo Pascal 6.0 compiler. Also included are 50 sample computer programs, a two-hour videotape (11 lessons), and a 350-
mage workbook. The videotape features Zack Urlocker, Bordand’s Turbo Pascal product manager, and the workbook was
written by Keith Weiskamp, a popular computer hook author. Borland also introduced two new video training courses for use
with the corpany’s object-ariented Windows programming software. “World of ObjectWindows for C++" and “World of
OhjectWindows for Turho Pascal” are designed to teach advanced programmers how 10 create Window applications guickly
and easily using Borland's ObjectWindows software. Each ObjectWindows training course includes two one-hour videotapes
and a workbook with examples. Complete source code is also included, enabling users 1o work with the lessons as they
appear or customize the lessons for personal applications. The videotapes feature David ntersimaone, Borland’s Director of
Developer Relations and the workbooks were written by noted computer author Tom Swan,

The Stepstone

Corp.,
75 Clen Rd., Sandy Hook,
T (6482, 203.426.1875

Stepstone announced Objective-C for the Macintosh. Objective C offers both dynamic and slatic binding. The ability to use
ANSEC s retained at 2l times. Stepstone i also shipping V4.2 of the Objective-C Compiler with 1Cpak 101, the Foundation
Class Library. Twenty classes and more than 300 methods provide a base of reusable components 1o build custom classes,
The Objective-C Compiler is a preprocessor that reguires MFW € and is compatible with the MPW Development
Environment. A Macinlosh computer with a hard disk and 4 MB of RAM (8 MB for larger applications) is reguired. It ships
with a full sel of documentation and tutorial,

The Stepstone Corp also announced the availability of Objective-C and its GUI toolkit, 1Cpak 201, for the MIPS
Magnum 3000,

Arbor Intelligent

Systems, Inc.,
506 N. State 51, Ann Arbor,
M 48104 3713.996.4238

Arbor now offers an MS-Windows version of its bridge from Objectworks Smallialk to Nexpert Object, an expert systern shell
from Neuron Data. The Smalltalk Nexperl OBIECT BRIDGE enables developers 1o take a knowledge base created with
Nexpert and embed it along with Nexpert’s inference engine in a Smalltalic application. All objecis created in Nexpert thus
become avadable as Smalitatk objects, Expen systems created with this bridge are instantly portable across Macintosh, #5-
Windows, and UNIX X-Windows without change to the code.
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didate classes?! Perhaps this is a reflection of the un-
derlying, predominantly botrom-up approach seen else-
where (e.g., p. 44).

The authors” definition of the association relation-
ship appear to be nonstandard. They conceive of an as-
sociation relationship 2s being when “one entity is a
container for other entities” {e.g., p. 95). Association
is, I believe (see also Rumbaugh ) much wider than just
containment. Confainer classes are related more to the
concept of genericity. A second imporrant, and not yer
fully defined, relationship s that of ageregation. Whilst
sppreciating that there still remains work to be done in
clarification of such object relationships, | find the dis-
cussion on page 47 of the is-part-of relationship totally
unconvincing. Finally, the idea of creating two classes
(one abstract and one concrete} for any brand-new class
may be a useful heuristic {p. 47} but there are many oc-
casions when it could be totally unnecessary.

In general, the text is somewhat light on tools, no-
tations, and association methodologies currently being
developed and irplemented by software engineers work-
ing in applications development.

Some other minor points of concern include the feel-
ing I have that Figure 2.9 is really more llustrative of a

state-fransition diagram than a data-flow diagram; that
since specification of internal details of 2 class s inde-

pendent of the abstract data type (ADT) specificarion,

there may well be more than one implementation for
each design module or ADT {p. 27); that entity-
relationship diagrams (which deal only wich data) are
not, as the authors state, the most important tool with
which to begin object modelling—I believe they are
likely to provide some good nitial ideas only; an over-

earty specification of daw structure—data should be cots

sidered per se fate in the lifecycle.

It is always easy ro ind poinits of disagreement or crit
icistn; less easy to offer positive feedback. “Jobs well
done” are too often taken for granted, especially when
the job is writing a hook. This book is a “job exrremely
well done.” I congratulate the authors. ==
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Book Watch

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

i the publishers, and no endorsemen! is implied, Please send

Lannouncements to the Editor; Bobert Shelton, 1850 Union St.,
Ste. 1548, San Fransisco, LA 94123, fax (415} 928-3036

fohn Wiley & Sans, Inc. 605 Third Ave., New York, NY 10158-0012, 212.850.6447.

lohn Wiley & Sons announced publication of Inteuscent Or-
FcEs: OBECT-DrenTen Multi-Memia INrormanion Masacemes
exetfServir Arcriricrures by Setrag Khoshaflan, A, Brad
Baker, Razmik Abnous, and Kevin Shepherd. tntelligert Offices
is a comprehensive guide that shows the user how to create an
environment that combines existing knowledge of digital imag-
ing, database management, data storage, and networking for
maximum information accessibility. The book provides an ob-
ject-oriented model and uses readily available, off-the-sheli
hardware and software in practical, real-world examples of
state-of-the-art integration,

john Wiley & Sons also announced publication of Osier-Crwr-
ENTED [arOrmarion Systems: PLasrans aND marLimenTATION DY
Davis Taylor. O-C Information systems Is a practical guide that
cuts through the usual techno-jargon, enabling managers andt
executives 10 make informed decisions for successful object-
oriented information systems installation and development.
The book explains how to purchase, build, and maintain flex-
ible, powerful, and competitive object-oriented technologies
and includes a helpful "ast track” feature which summarizes
the contents of every page in the outer margins.
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From data modeling to object modeling

Data modeling has at its
heart a very simple idea: all
data is data about something.
That is, about some thing.

To understand the data, understand rhe thing. To do
that, adopt a modeling perspective. Select whar is rele-
vant and build 2 model of things as they exist in
the world.

What is relevant in a data model is the meaning of
the data about things of concern to the enterprise. The
name not withstanding, a data model is not a model of
data per se (a5, for example, a diagram of record layours
is). To emphasize their concern with meaning, data mod-
els are often called sernantic dara models, information
models, ot conceprual models. In this article, we wse the
shorter term data model. A data model is used to repre-
sent and reason about the meanings of data aspects of
things of concern 1o the enterprise.

Developing a database by modeling evolved as an al-
ternative to analysis and design. Development by mod-
eling consists of two phases. First, 2 data model is built
by looking out and modeling the world, Second, the
duta model is transformed tnro a database design by ap-
plying a selection of more or less standard transforms.
The models provide a concrete way to separate issues of
meaning from issues of implementation. A single m