
FUTURESHOCK
in Construction

Part II on the Future of Electronics and other Technologies
as they should impact on the Construction Industry

The biggest problem with multiple
optical disk systems is that, short

of keeping all disks on spinning
spindles, the mechanical imposition of
jukeboxing is in many respects a
systems “patch.” It is being vigorously
pursued because no other alternatives
come to the minds of people who
create things that spin.

The greatest advantage of electronic
image delivery, regardless of choice of
main document memory, is that the
users can be remote from the central
document store and yet have electronic
access to any document in the system.
In theory, that is just dandy, but when
the queue has to be interposed between
the user and the information, what was
hoped to be “instantaneous access”
now deteriorates to minutes or possibly
hours of delay in servicing that user.
Both Ampex Videofile and Transafile
of 12 and 15 years ago, which stored

(Editor's Note: Last month Dr.
Robert J. Kalthoff detailed how com-
puters and other electronic develop-
ments would influence the construction
industry. In part II, he details how the
en tire range of technological progress
will create deep and lasting changes.)

Dr. Robert J. Kalthoff
President, ACCESS Corporation

Cincinnati, Ohio.
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“The two technologies (optical and magnetic memory)
are, today, almost inextricably bound to one another.”

images electronically on magnetic
media, ran into this problem and died
before they could correct it.
Real-Time Versus Real-Enough Time

It is rare to find a systems require-
ment that neatly separates those who
need “real-time” access to document-
based intelligence and those for whom
“real-enough time” is adequate. The
latter includes people who want paper
or COM output. In any case, the use
pattern of documents is such that on-
ly a small percentage of users of even
very active documents have the need
for instantaneous access. For the
others it’s neat, nice and can be costly
beyond justification.

Another problem is that people who

need real-time access tend to do so for
only a part of their requirement, the
rest being well served on a real-enough-
time basis. None of these observations
suggest that a pure optical data disk
cum jukebox system will have the flex-
ibility to meet a wide range of user
needs cost-efficiently.

The Solution . . .

Utilize optical disks on spinning
spindles for the first six months in the
life of every appropriate document
entering the system. In the seventh
month, the first month’s disk is
discarded (unless erasable optical disks
are available, in which case it would
be recycled).

At the time the image is captured
electronically, it is simultaneously cap-
tured on microfiche which is self-
encoding, self-verifying and automati-
cally loadable into the ACCESS 2010
for online storage. By utilizing both
forms of memory, the first six months
of which is completely redundant, you
have:

• A backup for any image on any
spinning optical disk drive.

• This redundancy gives a “tan-
dem” character to the system dur-
ing the highest activity period in
the life of the document; 90 per-
cent of all of its activity should
occur within six months of it
entering the system. If recalled to
activity after that, it can be re-
digitized and treated as any new
document entering the system.

• The use of the optical disk spin-
ning spindles (5 to 10 depending
on the activity and size of the
system) have been freed exclusive-
ly for the use of the people having
“online” requirements.

• All real-enough time requirements
are met through image delivery
micrographics portions of the
system.

• The ACCESS 2010 would be
located at a site apart from the
spinning optical disk spindles,

thus providing protection against
disaster.

• Because the 2010 uses self-
encoding microfiche, you have an
easily duplicatable medium lend-
ing itself to total replication of all
microfiche in the system at yet
another site.

• The vexing problem of archivabil-
ity, which micrographics generally
is and optical disk is not has been
solved.

• The legality problem has been
solved.

• And best of all, per-document-
stored cost will be substantially
under what it is on spinning
spindles alone or when the disks
are jukeboxed.

For a considerable time to come, the
final configuration of the above system
will have to await the availability of
an off-the-shelf optical data disk.
ACCESS has taken the approach of
installing the image-delivery micro-
graphics system,which operates in
complete standalone mode. The op-
tical disk components can be added at
any appropriate time.

This protects the customer against
the product delays that have long
plagued the optical disk industry. The
ACCESS 2010 and the ACCESS
EDCS for engineering drawings make
use of systems architecture that allow
optical disk memories to be readily in-
corporated when the system operation
is ready for them and, of course, when
the optical disk is ready to be installed.

Lest the above be construed as a
totally original idea, you may be in-
terested to know that Canon has
devised a similar system on a much
smaller scale using a CAR form of roll
film with hand-inserted cartridges. This
delivers the desired image to charge-
coupled scanning. The system also
makes use of an optical data disk
functioning pretty much as described
above. Eastman Kodak is probably the
next to join the parade of multiple
main-document memory systems con-
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figurators. There will be more, many
more.
Why the Holdup on Office
Automation?

Basic technologies have been pro-
ductized and installed. Vendors are in-
tensely competitive, expending huge
sums on advertising. Would-be users
show strong interest; many of them
already have word processors or PCs.
They attend office automation shows
in record numbers. A lot of tires get
kicked, studies get done, proposals
requested, and then—very little. When
buys are made, they tend to be for in-
dividual components, perhaps another
word processor or a PC upgrade—all
with little evidence of a master plan of
office automation. When larger pur-
chases are made, the buying cycle is
inordinately long.

The Consultant View
Amy Wohl, a major consultant in

this field, puts the blame pretty much
at the door of the vendor. She points
out that too few integrated approaches
exist for would-be customers to view.
In fact, few office automation applica-
tions of any kind have really settled
down. Their value is not well tracked.
Vendors do not concern themselves
with how their products fare in the
hands of the customer. How can they?
They’re too busy making obsolete the
very product that customer bought to
take the time to listen to calls for sup-
port, training and help with the
culturization process.

Wohl notes that this will go on just
so long in a world where vendor com-
petition is gradually shifting from an
emphasis on hardware to an emphasis
on software, from applications to end
result.

The Customer View
Charles H. Nobs is senior vice presi-

dent of General Staff Services at
Bankers Trust Company and an astute
observer of the office automation
scene—from the inside. He makes the
point that the office is a very complex,
even enigmatic, thing to automate.
Great care must be taken to think of
the integration process in the largest
possible sense, not only hardware and
software and related elements, but
varying facets of the human behavior
problem as well. Not to be neglected
are such diverse things as real estate,
space revision, wiring and furniture.
The changing roles of various person-

nel must be understood as well as the
attitudes and influence of management
and data processing professionals not
directly involved and so on. He notes
that there is a continuing need for
paper which cannot be disregarded. He
scoffs at the entire paperless idea.
The Productivity Issue

For Nobs, healthy gains in pro-
ductivity usually occur because of the
synergistic impact of many small steps.
These often occur postinstallation. It
is his view that quantum leaps in time
saved and output quality—so often
trumpeted by the automation vendor
—are rare and should not be expected.

“Micrographics
will be alive
and well.”

We are still in the dark about how
to best assess productivity achieve-
ment. Along with that, Nobs feels that
standard measures for justifying cost,
based as they are largely on displace-
ment of costs, are not applicable. Ven-
dor and user working together should
address this problem. He recognizes
the importance of shortening the buy-
ing cycle and feels this may be one way
to do it.
Beef with Vendors

Nobs feels that most vendors push
more capability than their products
can deliver. He worries about non-
profitable vendors closing down and
leaving the user stranded-a nightmare
situation not often verbalized. He
doubts that vendors will move very far
to meet users’ needs. As long as
growth stays at 20 percent, the vendor
can get rich without doing that. I see
signs of competitive pressures driving
the vendors into the arms of the users,
i.e., providing the kind of flexibility
and user-friendliness for which there
has been a strong hue and cry.
Time is Money

Nobs points out that today time is
a major element of profit. It is essen-
tial to chart alternative scenarios for
hardware and software installation in
approaching office automation. Some
of these scenarios should take the form

of contingency plans in case vendors
fall by the wayside or go on prolonged
delay. Others should shorten the time
needed to adjust to shifts.
Who’s in Charge?

Nobs feels that one of the things
hobbling office automation is that it
is difficult to find out who is in charge
and what authority that individual has.
In decentralized situations, a number
of people may be in charge of a piece
of office automation. Not surprising-
ly, it happens that not only do they not
get together to plan a coordinated ap-
proach but frequently they do not even
know each other. Top management
should drive office automation from
the top down. When it occurs from the
bottom up, the results (if there are
results) may not be satisfactory.

Artificial Intelligence: Friend or Foe?
For two decades, the use of com-

puters to imitate learning and reason-
ing processes and problem solving was
confined to a few university centers.
Now artificial intelligence research is
cropping up in Fortune 500 com-
panies’ laboratories. This is under-
standable since the market for so-
called “thinking” machines, today
$100 million, is projected to go to $8
billion by 1990.
A Simple Definition

Artificial intelligence is any program
that allows computers to handle func-
tions considered to require intelligence
when performed by humans. One
cringes at their being called “thinking”
machines. A dead computer cannot be
compared to a living human brain.
Only thinking human beings can be
“intelligent.” Brain function can only
be emulated.
Expert Systems

Applied artificial intelligence today
is found largely in so-called “expert”
systems. Here pools of information are
created from a number of expert
sources including top human experts.
The appearance of “intelligence”
comes from the way these multiple
pools of information are tapped in
parallel using a relational database.
Comparisons are made, appropriate
factors weighed (analyzed) and a
“decision” arrived at. Thus, a critical
trial-and-error “learning” process
takes place in artificial intelligence.

These functions are not easily ac-
complished given the linear constraints
of today’s computers which, lest we
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“Quantum leaps in time saved and output quality
should not be expected.”

forget, were created to “compute.”
The Fifth (computer) Generation,
which will be built around nonlinear
needs of artificial intelligence, is under
intense development both in the U.S.
and in Japan. With the help of the
Japanese government and the pooling
of cross-industry resources, some $16
billion is reportedly earmarked for this
project.

The implications of the Japanese
commanding the Fifth Generation is of
itself mind-boggling since so much of
U.S. electronic industry by then will be
subordinated to Fifth-Generation tech-
nology. Be that as it may, when the
Fifth Generation does go off-the-shelf,
we should see artificial intelligence
coming into its own, with operations

occuring at 1,000 times the speed of
today’s computers and in numerous
parallel channels.

Currently “expert” systems are in
limited use in medicine, the oil industry
and defense research. One computer
company makes use of one for
“deciding” on the configuration of all
elements appropriate for shipping to a
customer to complete a total system.
Expert systems will continue to evolve
within the constraints of pre-Fifth
Generation computer technology.
Future Shock

We cannot say for sure when in the
1990s Fifth Generation technology will
have its full impact in this country.
When it does, the effects could be pro-
found. It will change our lives in in-

comprehensible ways. To be sure, it
will create a huge reservoir of oppor-
tunity while at the same time voiding
an entire strata of jobs.

As such, it will probably prove both
friend and foe as is the case with most
advanced technologies. Our competi-
tors will have it. It is incumbent upon
us to exploit its possibilities to the
fullest extent possible at the earliest
time possible. As we said, to be sen-
sitive to the process of change is to
prepare oneself for it.

What the net effect on world and
U.S. employment will be is both
unknown and, judging from the lack
of literature on the subject, not of
present concern to future watchers. It
is difficult to believe that once Fifth
Generation has come to market that
only tasks requiring a modicum of
human intelligence will be vulnerable.

One can speculate that the hallowed
halls of computer programming could
be ravaged. Advanced research work
could accomplish so much and in such
depth in so little time, that sophisti-
cated new technologies could come
alive years before they otherwise
might.

In any case, the 1990s bodes well to
be an exciting and, guaranteed, a tur-
bulant time in which to live. Future
shock could hit us as a tidal wave or
a ripple depending on how well we
assimilate the opportunities and
neutralize the negatives that will face
us as the fifth generation takes hold.

Conclusions

1. Office automation is still ill-
defined. Today it is mostly a com-
ponents  concept  and where i t
flourishes it does so on a components
basis. The great dream of the “in-
tegrated office” has a lot of evolving
to do before many of us will see it.

2. Vendors do not know how to sell
office automation in the fullest sense.
Buyers do not know how to buy it.
Buyers want an end-result. As the
office becomes more “integrated,”
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vendors will have to define themselves
m o r e  a n d  m o r e  a s  s y s t e m s
integrators—a major leap for people
addicted to shipping things off loading
docks.

3. The office automation buying
process itself is today ill-defined. Pro-
ductivity measurements need refining.
New methods of assessing value must
be put in place. They buying cycle
must be shortened before the vendor
population dies of starvation.

4. The human resources side of of-
fice automation has to be understood
and dealt with from the top executive
level down to that of the user, vendors
not excepted.

Note: Major progress will have to be
made on all four of the above items
before office automation can move up
the “hockey stick” curve.

5. Technology must be understood
as an opportunity for change, not as
a force to bring it about. The ante-
cedents of office technologies we will
see in place in 1994, whatever their
level of sophistication, whatever their
purchasable embodiments, exist today;
in all probability, they are in use in
some form today.

6. The likelihood of a brand new
technology arising de novo sometime
between now and 1994 and radicaliz-
ing our best expectations for office
automation is mimimal.

7. Middle management “bulge” will
have melted away by then. We will still
see the unessential and the unproduc-
tive at various layers of organizations
—the larger the organization, the more
likely the incidences—but they will no
longer command the impeding power
they do today. This Should boost office
automation prospects.

8. Artificial intelligence will have
made major strides by 1994. “Expert”
systems will be carried far beyond
where they are today. The Fifth (com-
puter) generation will not have its
greatest impact on office functions un-
til later in the century.

9. Document automation will be
very much a part of office automation,
but so will paper and—God forgive
us—the file cabinet.

10. Optical media, including
erasable and floppy optical disks, will
have found their way into the office,
although a lot later than people would
have us believe today.

11. Micrographics will be alive and

well and living in a lot of places where
it is not now in evidence. At the same
time, it will experience minimal growth
in its traditional markets and attrition
in others.

12. Image-delivery micrographics
will see its heyday in combination with
digital optical memories. Both of them
wil l  be inextricably t ied to the
“master” technology.

13. By 1994, the executive once led
to the terminal will no longer become
a terminal zombie. The behavioral
changes to bring that about are not to
be underestimated.

14. A major pacing factor for office
automation will be the manner in
which organizations embrace auto-
mation. The move from random,
sporadic, even chaotic “product” ac-
quisitions to mature stages of integra-
tion should be well along by then. It
will have to be if the office is to reap
the benefits of office automation in the
fullest sense.

15. Blurred objectives were a major
stimulus for computer growth 20 years

ago. Perhaps the same will be true for
office automation.

16. By 1994, the knowledge worker
(those who command 70 percent of
white collar salaries) will be recognized
for what they are and what they do.
Their productivity will have become
of major concern to their employers
—and a driving factor in office
automation.

17. Over the long run, it will be the
innovative and adaptive capabilities of
the user groups that will shape the
forms and future of office automation.
The former will have less and less to
do with technology itself.
The Infamous Bottom Line

Office automation is on its way. Its
basic technologies are and have been
in place, but in the integrated sense
they are far from being “up and run-
ning.” A lot has to happen to reverse
that. It will be reversed.

The office of 1994 will be quite
recognizable from today’s perspective.
Its function should be considerably
more effective that it is today.
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