


































































































































































































































































































By 1983, over 8% of the market will be held by the pcm’s.

mainframe manufacturers.

Typically, the pCM sale is to a user
pushing the limits of his current system
and looking for ways to gain more power
at not much more cost. The PCM’s are
providing availability and upward migra-
tion for users, with significant price/per-
formance jumps relative to IBM’s own
products.

Further, the PCM is bringing new
capabilities to the end user. Amdahl has
broken new ground in high power offer-
ings, and Two Pi, Kardios, National Se-
.miconductor, and Cambridge Memories
are bringing System 370 compatibility
down into the minicomputer area.

The PCM’s are supplying software
houses with more power than ever before.
Purchasing machines in oem lots with
oem discounts allows companies like Na-
tional css to provide turnkey system pack-
ages to users. Prior to this, software sup-
port was provided on computers rented
from IBM.

As important as anything else, the
PCM is able to deliver products sooner
than IBM. In today’s inflationary environ-
ment, this carries a measurable financial
appeal.

THE THREAT Although 1BM’s new
OF THE 4300 4300 line cannot be ig-

nored, the PCM’s have
gained too much momentum to be brought
to a screeching halt now. Every one of
these companies anticipated IBM’s an-
nouncement, as well as the product’s
price/performance aggression. Probably
the most important aspect of the 4300 as it

relates to the PEM’s is that their ability to

attract venture capital is going to be im-
paired. Companies such as Citel and Nan-
odata, which have yet to bring a product
to market, are probably in the least advan-
tageous position.

What is often overlooked is that
with the 4300 line, 1BM is laying the
groundwork for a number of long range
strategies that will make life tough for the
PCM’s over the next five to 10 years. But
observers’ worst fears about IBM putting
the PCM’s out of business via the 4300 are
predicated on IBM doing everything it
plans on doing over the next five to 10
years—tomorrow.

In spite of the 4300, the better
managed and better financed pcM’s will
continue to grow and to gain market
share. As shown in Table 2, their growth
will be at the expense of both 1BM and the
independent manufacturers. By 1983,
over 8% of the market will be held by the
PCM’s. In conjunction with IBM, nearly
70% of the market will belong to main-
frames running IBM-compatible software.
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IBM’s aggressiveness in pricing the
4300 Series can be explained by the mix
shift which is occurring in the market. As
indicated in Table 1, the high-power,
high-profit end of the market is growing
much more rapidly than the rest. IBM can
offset sharply reduced prices in the low to
middle power segments by its own partici-
pation in the growth at the high end. This
forces the non-IBM world, such as Bur-
roughs and NCR, to introduce higher
powered machines of their own, or else
face substantial profit declines.

INDEPEN- As market share erosion

DENTS NEED continues for the inde-
NICHES pendents, however,
those companies will

find themselves in a progressively worse
competitive position. Their most broadly
accepted response is to foster segmenta-
tion of the market by approaching it on a
solution basis rather than a product one.
This produces a number of small discrete
markets in which the independents can
take a leading or dominant position in
those niches best suited to them. Most of
the independents are already creating
those niches as can be seen, for example,
by NCR in the banking and retail markets,
Burroughs in the financial segment, Hon-
eywell and Control Data in energy appli-
cations, and Univac in the airlines market.

There is a danger to this approach,
though. Submarkets now being estab-
lished may not be able to retain their iso-
lated nature several years down the road.
As vast communications networks get put
into place and office automation becomes
a widespread reality, the specialized mar-
ket shells that are just now coming into
play may very well crumble. If not, they
may become slow growth traps for those
manufacturers that let themselves get
caught.

A LESS A response that is clear-
PALATABLE gKdii)sesng:;?sta?lleeart?erﬁe
APPROACH . :

is to provide IBM soft-
ware compatibility themselves. Control
Data and Univac have already tried this
tack with the Omega (IPL-built) offering
and System 370 simulation, respectively.
The desirability of this course of action,
however, rests with the following facts:
the PCM encroachment, 1BM’s aggressive
product response, the unbundling of soft-
ware and support services, and the grow-
ing strength of computer service bu-
reaus—all mean that the pace of both new
hardware and software capabilities avail-
able on IBM-compatible machines is going
to accelerate sharply. Few, if any, of the
independent mainframers are going to be
able to keep abreast of the sundry devel-

opments through their own offerings. As
users become more attracted to the system

~offerings of the IBM-compatible machines,

the non-compatible companies are going
to be faced with a loss of their loyal cus-
tomer base.

The primary argument against go-
ing IBM-compatible is that the present
non-IBM customer base is tied to its cur-
rent manufacturer’s hardware through its
own investment in software. As such,
these users will remain loyal, even if
somewhat dissatisfied. A change to IBM
compatibility by the independents could
result in the loss of these customers.

The counter-argument, however,
is straightforward. There is no reason to
believe, in the long term, that any manu-
facturer is going to have proprietary soft-
ware—in the sense that it can only run on
that manufacturer’s machine. As emula-
tors become even easier to build, the
PCM’s will branch out and provide second
sources for non-1BM machines, as National
Semiconductor has already indicated it
will do with Digital Equipment’s pDP-11
line.

In sum, the data processing market
is robust and will continue to provide an
environment for great growth over the
next few years. The handwriting is on the
wall, however. Longer term, those com-
panies that start incorporating a strategy
which capitalizes on the movement to-
wards IBM software compatibility will find
themselves in a competitively superior po-
sition to those who insist on resisting. #
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For mainframe vendors, the successful past is not
necessarily prologue; — the future will tell if mainframes
can remain their mainstay.

MAINFRAMES:

by Michael J. Geran

In 1978 the mainframe computer industry
entered what appeared to be the promised
land. Almost all the participants had, by
historical standards, exceptional ease in
meeting or surpassing their order, ship-
ment, revenue and profit targets, while—
wonder of wonders—generating excess
cash over and above their capital spending
needs.

1BM, for example, had more than its
normal share of largess: revenues crossed
the $21 billion level, with the data pro-
cessing segment’s operating income ex-
ceeding $5 billion for the first time; IBM
became the third industrial company to
earn $1 billion after taxes in a single quar-
ter; and its order flow was so strong that
the company added to an already histori-
cally high backlog.

The picture for the five ‘‘dwarfs’’
was also positive: Burroughs came within
an eyelash of meeting its 10 year old 20%
pretax margin goal; NCR’s profits surged,
and its return on equity exceeded 15% for
the first time since the 1950s: Univac fi-
nally passed the $2 billion level in rev-
enues and $200 million in pretax profits;
and for Honeywell and Control Data,
computer operations were no longer a
cash drain but a major source of profit
growth (See Table 1).

The recent past, however, is not
necessarily prologue. The strategies which
the mainframe companies used to attain
their impressive 1975-78 profit growth
rates will probably not work as well in the
post-1979 era. .

The combination of a changing dp
industry environment, IBM’s new product/
pricing strategy, and the ‘‘growing up’’ of
the megaminicomputer suppliers will

98 DATAMATION

HOW LONG THE
MAINSTAY FOR
THEIRVENDORS?

force the major mainframe companies to
adopt a new set of strategies if they wish
to continue their profit growth beyond
1979. It is almost as if these companies
have trained to compete in a four minute
mile competition only to find that the
standard for successful completion is
3:40.

The path for continuing success in
the new environment is clear. What isn’t
clear is how rocky the path will be and,
more importantly, the costs in terms of
future profit. In effect, the issue is this:
the major mainframe companies must now
diversify their future source of profits and
accelerate the release of new models
based on advanced technology. At the
same time, they must perform the jug-
gling act of protecting their older lease
bases while introducing new models that
are price/performance competitive with
IBM’s 4300 Series, not to mention IBM’s
still-to-be-announced ‘‘H/Series.’’ Thus,
IBM’s mainframe competitors must look
now to maintenance, software and peri-
pherals for the majority of their profits in
the future.

In past cycles, such a startling
price/performance shift as that introduced
by the 4300 Series translated into a’ weak
profit growth for the other mainframe sup-
pliers. But that weakness might be avoid-
ed this time, at least by the more agile
suppliers. First, several computer compa-
nies have reached the critical mass point
at which they can now accept a lower unit
price but with a higher shipment volume
and still maintain the same profit return.
Second, unbundling for the other main-
frame companies will turn a cost center
into a profit center, as they will now be
able to charge for what they were pre-
viously forced to give away. Third, the
growth potential in the computer industry
on a worldwide basis is likely to be as

good over the next five years as it was in
the last five years, despite continuing de-
cline in processor and memory prices.
However, a greater proportion of the
growth will be generated in product and
price classes in which several manufactur-
ers historically have not been too success-
ful.

In sum, the opportunities will be
as attractive in the post-1979 era as in the
1977-78 era; but for the major mainframe
suppliers, the successful and profitable
development of these opportunities will
require a new degree of skill and luck.

IBM’s recent business/

IBM : ;
product policy shifts ap-
pear on first analysis to represent a dis-
continuity from its action earlier in the
1970s decade. Yet, the shifts are consis-
tent when viewed against the company’s
action over the longer term. The combina-
tion of external changes in the dp industry
environment, financial logic, and the ne-
cessity to use new tactics to create new
strata of demand has forced the shifts.
The principal difference in tactics
between IBM’s most recent move and its
strategy during other periods of change—
1959, 1964 and 1970—is that this time
the company elected, or was forced, to
use new technology both to reduce price
and improve function. The result—as ex-
emplified by the 4300 Series, the 3370
disk family, and the System/38 family—is
““more for less’’ rather than ‘‘more for
more,”” at least in terms of hardware
prices. Thus, IBM is in the process of sub-
stituting a more aggressive product release
strategy for its prior ‘‘revolution by evolu-
tion’’ strategy. That earlier strategy was
based on the more cost/effective produc-
tion of older technology rather than, as
now, the use of advanced, mass pro-
duced, new technology which leads to

PHOTOGRAPH BY MITCHELL FUNK
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Burroughs is operating at the highest pretax profit
margin of all the mainframe “dwarfs.”

both improved function and lower prices.

In addition to the business policy
shift, 1BM also combined a series of tacti-
cal product shifts including: (1) for the
first time in a long while, offering multi-
ple competitive models in the same price
class but customized by market segment.
For instance, the System/38, the 8100 and
the 4331 models overlap in price but in-
stead of all being ‘‘black,”” one is
“‘black,”’ another is ‘‘green,”’ and the
third is ‘‘blue’’ (i.e., one model is better
at batch, another better at remote stand-
alone transaction processing, etc.); (2) the
pre-inventorying of a new system before
announcement which results in very fast
delivery (i.e., the 4331 model has a one
quarter delivery time); (3) the smaller
models rather than the bigger models
again provide the greatest price/perfor-
mance improvement vis a vis the prede-
cessor 1BM system; (4) the co-existence of
two different price/performance curves in
the 370 family at the same time (i.e., the
4300 Series curve versus the 303X price/
performance family curve).

As the underpinnings to its future
strategy, IBM appears to have set for itself
the somewhat conflicting objectives of
maximizing current profit while introduc-
ing a new family of systems designed to
stimulate future growth by creating new
strata of demand. To achieve these objec-
tives, the company must follow a rolling
product release strategy and at the same
time gradually lower the per unit data pro-
cessing cost in order to make new applica-
tions less costly. Simultaneously, IBM
must transfer a larger share of its system
profitability away from mainframes and
memories to other fastér growing parts of
the total system—peripherals, mainte-
nance, software, data terminals, etc.

The logical extension of this strat-
egy will most likely result in the unveiling
over the next two years of at least the
following new products: (1) the H/Series
which should offer both a lower price tag

and at least a 100% power improvement

over the 303X family, and be based on a
new logic and memory family; (2) new
improved terminal and front end process-
ing units; (3) sometime in the early 1980s,
a ‘‘back end’’ data storage subsystem that
can better meet the needs of large data
based systems users; (4) an improved MVS
operating system in which the perfor-
mance improvements are offered via the
program package route and are priced sep-
arately; and (5) computer building blocks
for the ‘‘office of the future’’ which can
easily be integrated into existing systems
for such applications as electronic mail
and word processing.

This time, 1BM will be better able
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to control the changes to its product mix
so that the company can use the cash
proceeds from its older installed base to
finance the investment required for the
release of new systems into production,
which in turn could stimulate longer term
growth. In a sense, IBM now has the tools
required to ‘“have its cake and eat it too.”’
Translated into specifics, 1BM’s
three year string of shipment gains—
1978, 1979 and 1980—should be great
enough to ensure the maintenance of
strong profit growth in 1979 and 1980, on
top of the company’s 14.3% gain in 1978.
Beyond 1980, the picture is clouded by
the possibility of a recession and by other
events which cannot now be foreseen.

BURROUGHS Over the past five years,

Burroughs has been able
to translate an average industry shipment
and revenue growth trend into a much
faster rate of profit growth (See Table 1).
Today, it is operating at the highest pretax
margin of all the mainframe ‘‘dwarfs’’—
19.3% in 1978. The company’s consistent
profit growth rate (15% compounded in
the past five years) was in part the result
of several favorable influences which may
not exist in the future because of basic
changes in the dp industry environment.
Thus, to sustain its past record—the com-
pany’s published objective—a new modi-
fied strategy will be needed.

For example, some of the very fa-
vorable influences for Burroughs in the
1974-78 era included: (1) in the early
*70s, the almost benign neglect by the
other major mainframe manufacturers to-
ward price/performance improvements in
the low end of the market; (2) the slow
rate of new product introductions in the
middle/intermediate mainframe segment
during the 1975-77 period, which permit-
ted Burroughs to extend the life of its
older systems due in part to the compara-
tive efficiency of their software and their
ease of use; (3) the volume growth in
Burroughs’ older product base was great
enough for the company to attain average
shipment growth rates even without suc-
cessful volume participation in the upper
end of the mainframe market; and (4) the
IBM price/performance umbrella in the
lower end of the 370 family provided
some protection for Burroughs’ products.

Since it is unlikely that these fac-
tors will exist in the future, especially in
view of the aggressive assault on the
minicomputer market by all mainframe
manufacturers and the newly established
4300 Series price/performance curve, it
will be necessary for Burroughs to adopt a
new strategy. The key components will
most likely include the following: (1) a

phased but complete replacement of the
current product line; (2) a rolling program
of selective price reductions for its older
products in order to protect its current
base; and (3) once the 7800 program is
out of its production difficulties, a more
aggressive attack on the large scale sys-
tem market. In short, Burroughs will opt
for function and price changes rather than,
as in the past, the repricing and repackag-
ing of older systems.
The first example of Burroughs’
new strategy came on February 27, 1979
with the announcement of two models in
the new 900 family. The 900 Series has a
‘‘micro-modular concurrent’’ system ar-
chitecture and is constructed out of stan-
dard off-the-shelf logic elements. Com-
pared to their predecessor models, the
new systems—like the IBM 4300s—are
significantly cheaper and much more
powerful. And, for the first time, the op-
erating system is unbundled. New models
to replace the B/80 and any of the B/6800
family can also be expected later.
Now that NCR has com-

NCR ;

pleted its corporate reor-
ganization, restored an acceptable level of
profitability in its basic businesses, and
divested several non-related operations,
the company is well positioned to enter
the next growth phase—a more aggressive
participation in the general purpose com-
puter business and, probably, an increased
share of that market.

In essence, the company’s strategy
is based upon two complementary thrusts.
First, NCR has hopes to capitalize on the
fact that its customer base of older sys-
tems users now needs to replace obsolete
terminals, accounting machines, and com-
puters with new products. And second,
NCR will branch out into additional parts
of the general purpose computer market
by means of new products, including larg-
er sized systems and smaller transaction
based systems for the distributed data pro-
cessing environment.

The success of the second thrust is
vital to meeting the company’s longer
term growth goals, primarily because the
amount of new business that can be gener-
ated from NCR’s current user base is not
great enough to meet the company’s tar-
gets. Thus, to be successful, NCR must
now play ball with the big boys.

In a product sense, NCR’s attack
machines are the V-8500 and V-8600
families, and the defense machines are the
8100/8200 and 8400 models. The 8600
family is NCR’s first use of 100K emitter-
coupled-logic circuitry and the 64K bit
memory technology. The V-8600 family
uses the newly developed virtual resource



Table 1

GROWTH OF THE MAJOR MAINFRAME COMPANIES: 1974-78

'Data processing business only.
2Qperating income/profit.

($ Million)

Revenues Profits Value of Product Shipped

Percent Percent Percent

1974 1978 Change 1974 1978 Change 1974 1978 Change

IBM’ $10,500 $17,074 62.6% $2,8002 $5,113 82.6% $7,300 $10,200 39.7%

Burroughs 1,532 2,460 60.5 285 475 1021 950 1,375 447
NCR 1,832 2,610 424 141 364 158.1 350 950 727
Univac 1,290 2,000 55.0 102 205 100.9 850 1,700 100.0
Control Data 1,100 1,800 63.6 (67) 88 N/M 6004 975 62.5
Honeywell—HIS? 856 1,293 515 342 105 208.8 1,050° 1,490 41.9

3Includes Cii-HB in shipments, excluded in revenues and profits,
“Includes peripheral shipments. .

Source: Corporate annual reports and DLJ estimates.

executive (VRX), a system designed to
provide both virtual storage and multiple
virtual machine capabilities.

While the principal mission of the
new 8500/8600 system is attack (i.e.,
competitive displacement), it also serves a
subsidiary purpose as the apogee of the
NCR base. It provides the NCR user with
upward compatability and direct file trans-
portation from the smaller systems. Thus,
NCR for the first time in history can offer
its users a twenty-fold performance up-
grading path without the need for repro-
gramming.

In sum, it is clear that NCR’s new
product offering should enable the com-
pany to do a better job in the future than it
has in the past in protecting and upgrading
its own user base. Successful penetration
of other market segments in the general
purpose business will be dependent on the
effectiveness of the NCR marketing force
now that it has the necessary product
tools. The result will tell if the vocational
marketing reorganization which NCR has
undergone at great cost over the past four
years was a success or not. The unknown
factor in NCR’s future is whether or not
the company can compete on an equal
footing in the computer business outside

its existing user base?
In 1978, for the first

UNIVAC n 1 _
time in a decade, Univac
easily met its ambitious shipment, rev-
enue and profit targets and was well on its
way to achieving above-average profit

margins. The two major sources of this

better than expected performance have
been the phenomenal success of the 1100/
80 program and the growing income flow
from older products. The 1100/80 now
appears likely to be the greatest revenue
generator in the company’s history, as

well as its most profitable program.

But while Univac’s growth surged
in *78, it could be stunted in '79—and all
because of IBM’s latest announcements.
Now the key issue is this: given the indi-
rect effects of the 1BM 4300 Series and of
the still-to-be-announced H/Series, can
Univac continue to maintain its share of
shipments and at the same time meet its
impressive 15% to 20% profit growth tar-
get?

To satisfy these. somewhat con-
flicting challenges, a judicious balancing
act will be required, and one which will
mandate a new product and lease optimiz-
ation strategy, as well as product life ex-
tensions.

Fortunately for Univac, the com-
pany is now better positioned than it has
been in past periods of IBM product/pric-
ing shifts. The company possesses a num-
ber of tools which, if skillfully used, will
enable it to come out of this test of fire in
better shape than when it began. The Uni-
vac advantages include: (1) for the first
time, over 70% of the company’s order
flow is coming from its existing base and
from larger systems; (2) several of its
startup ventures which operated in the
‘‘red’’ over the past two years will begin
to become profitable in the 1980-81 peri-
od; (3) the five year leasing strategy, ori-
ginally designed as a marketing tool, will
now allow available systems to provide an
upgrading path for the Univac product
base; and (4) Univac has several new sys-
tems/products in advanced R&D stages
which can be released into volume pro-
duction such that the time lag between the
new Univac models and new 1BM products
will be much less than it has been in the
past.

Given the Univac goals and the
changing dp market environment, Univac

is expected to continue to support the
three different product families—the 1100
Series, the 90 Series and the minicom-
puter family. In addition, the following
products are anticipated between now and
1982: (1) a microprocessor-based system
as a replacement for the dated 1100/10
family and based on a unique form of
system architecture; (2) first a ‘‘midlife
kicker’’ for the 1100/80 in 1980-81, and
then a super 1100/80 in 1981-83—both
incorporating VLSI technology and using
the existing OS/1100 software; (3) a dou-
ble density 3350 type disk from 1SS with
the possibility of thin film heads in 1981;
and (4) the gradual unbundling of its soft-
ware in order to recapture some of the
revenue which will be lost in necessary
memory and price reductions.

If skillfully executed, the combi-
nation of phased new product releases and
a financial lease optimization strategy
could enable Univac to meet its growth
target. That’s contingent, however, on
two external events occurring: (1) that the
H/Series is not announced until late 1979
or later; and (2) that the normal recession-
related slowing of orders occurs, as it has
in the past, with a normal delay of about
six to 12 months, especially overseas.
(Univac gets about half of its volume
overseas.) If such is the case, by 1980
Univac could translate its existing large
order backlog into a substantially higher
revenue level that will permit it to operate
at an improved degree of profitability
even with a lower rate of order growth.

CONTROL trol 1
IBM’s mainframe com-

DATA petitors, is in the best
position today to weather change, as con-
trasted with its position in the past when
the company was the most vulnerable.

Control Data, of all
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CONVERSION

SOFTWARE

Dataware Translators

meet the needs
of a changing
Computer Industry

Dataware’s conversion approach
provides the major solution to
management’'s conversion
problems and facilitates the
recovery of the initial capital invest-
ment in systems development.

RPG/RPGII to COBOL
Converts RPG and RPG [l programs to
the industry standard ANS COBOL. The
translator achieves an extremely high
percentage of automatic conversion
(approaching 100%) of the source code.
Circle 151 on Reader Card

PL/1 to COBOL
Automatically converts from IBM PL/1
to ANS COBOL. The Translator is
capable of handling IBM OS or DOS (48
or 60 character set) source programs as
input.

Circle 152 on Reader Card

RPG/RPGII to PL/1

Converts RPG and RPG |l programstoan
optimized PL/1. The translator achieves
an extremely high percentage of
automatic conversion ({(approaching
100%) of the source code.

Circle 153 on Reader Card

AUTOCODER/SPS to COBOL
Automatically converts a high percen-
tage of SPS/1400 Autocoder source
code to ANS COBOL.

The Translator converts from:

o IBM 1401 } can be mixed

in a single
* |IBM 1401 SPS source program
e IBM 1440

* IBM 1410
* IBM 1460 e IBM 7010

Circle 154 on Reader Card

* (Any) COBOL to (Any) COBOL
Circle 155 on Reader Card

* EASYCODER/TRAN to COBOL
Circle 156 on Reader Card

* AUTOCODER (7070) to COBOL
" Circle 157 on Reader Card

e BAL/ALC to COBOL
Circle 158 on Reader Card

For more information on our translators,

please write or call today.

The Conversion Software People
Dataware,inc.

2565 ElImwood Avenue
Buffalo, New York 14217
Phone: (716) 876-8722
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After a great deal of experimentation,
Control Data has evolved a successful
strategy for continued participation in the
industry. At present, the approach is built
around three distinct points: (1) becoming
one of the leading suppliers of peripheral
equipment in the oem market; (2) continu-
ing growth in the data series industry; and
(3) a selective but highly focused partici-
pation in part of the mainframe business.

The company’s overall approach—
a legacy of its past boom/bust cycle—is to
compete aggressively only in those appli-
cation/market segments in which the com-
bination of the processing requirement
and the company’s hardware/software ca-
pabilities gives cDC’s product offering an
edge over other more general purpose sys-
tems (i.e., the large scale scientific/engi-
neering markets).

To accomplish its strategy, the
company is taking a twofold approach.
First, it is replacing the older, smaller
Cyber models with a new model based on
the latest logic and memory circuitry. And
second, it is significantly improving the
vector processing capability of the Cyber/
203 family. The need of the aged 6600
user base for more capacity and the accel-
erated growth in the large scale scientific
market are together providing the com-
pany with a market niche which is large
enough to meet the company’s shipment
goals.

Through diversification and selec-
tive participation in a small but rapidly
growing part of the mainframe industry,
Control Data has established the founda-
tion for a solid stance in the industry de-
spite the company’s low absolute share of

the mainframe business.
Honeywell is once again

HONEYWELL aga
on a fast track in its

computer operations. After what seemed
to be the labors of Hercules in rationaliz-
ing the diverse product strategy and reor-
ganizing the structure of its computer op-
erations, the company has reported strong
1978 results that indicate the effort was
successful. Measured on a worldwide ba-
sis, the computer operations last year had
one of the best rates of shipment and rev-
enue growth in the mainframe industry—
both exceeding 25%. Greater than expect-
ed shipments of minicomputers and large
scale systems were the prmmpa] sources
of the gain.

Given the company’s pecullar or-
ganizational and product characteristics, it
is likely that in the immediate future
Honeywell must follow a two-sided busi-
ness/product stragety. First, it must con-
tinue to expand the breadth of its two
most successful product families—the lev-

el/66 and level/6—with one evolving
down the price spectrum and the other
going up. Second, in order to realize the
latent cash profit potential of the older
lease base, it will be necessary at the

. same time to update the price/performance

of the older level/62 and level/64 families.
Thus, at least until some time in the early
1980s, Honeywell must continue to pro-
duce and market several overlapping
product families.

Now that Honeywell’s computer
operations have at last restored the level
of profitability desired by corporate man-
agement, it is likely that the company will
return to its historical free-wheeling pat-
tern of aggressive market competition and
attempt once again to capture a shipment
share equal to its share of the installed
base, about 8%.

It isn’t likely that 1978 shipment
performance was a ‘‘flash in the pan,”’
and the probability is great that with skill-
ful strategic execution Honeywell can
continue to attain its historical shipment
share in the future. Factors that should
assist the company in achieving its ship-
ment goals are the size and age of the
existing Honeywell user base, its users’
needs for increased capacity, and the
company’s improved position in three of
the fastest growing market segments—ter-
minals, minicomputers, and large sys-
tems.

The translation of shipment growth
into continuing profit margin improve-
ment will be more difficult in view of the
changes in the industry and the costs asso- .
ciated with supporting diverse product
lines. That objective can be met, howev-
er, if Honeywell’s product lines remain
price/performance competitive with those
of the other mainframers and if Hon-
eywell manages the migration of its in-
stalled base better than it has in the past. %

MICHAEL J. GERAN

For the past five
years, Mr. Geran
has observed the
computer industry
from the vantage
point of Wall Street
where he is
currently the

A analyst re-
sponsuble for the computer industry
at Donaldson, Lufkin & Jenrette
Securities. Prior to his move to Wall
Street, Mr. Geran was involved in
market planning, product planning
and financial analysis with several
computer companies, including (8™,
LUnivac and General Electric.
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Our new ADM-42 doesn't have
quite everything. Butit comes so close,
you might never notice.

Because it's a complete, semi-
intelligent terminal for just about any
application you can name. And it
doés just what you want it to do, just
when you want it done.

The ADM-42 is completely self-
contained, and provides you with flex-
ibility of format, security, editing,
interface, and tfransmission. It also
features a full two-page display as
standard equipment. Not as an
option. And it comes with a truly
staggering array of options.

THE MORE YOU USE IT,
THE SMARTER IT SEEMS.

We gave the ADM-42 a bright,
easy-to-read 2000 character display.
A full 128 ASCII character set. 16
function keys for 32 separate com-
mands. And five separate cursor
control keys.

The 42's behavior modification
gives you a factory installed person-
ality for an alternative ESC sequence
lead-in—in addition to the standard

ESC. And End Block character. A New
Line character sequence. A field
separator. And even a function
sequence preamble.

Its status displays on the screen
give you a conveniently wide range
of information at a glance. While its
special symbols indicate the entry of
control characters in memory. Also,
all control characters can be stored
using the escape sequence or pro-
gram mode. And the Field Protect
Mode allows rapid data entry into
forms or instruction pages.

THE ADM-42 WILL
HAND YOU ANOTHER LINE.

The terminal's displayed data is
formatted in 24 lines per page, 80
characters per line. And, to top it
off, it comes with a 25th line estab-
lished and reserved exclusively for
status indicators and messages
of up to 79 characters.

As if all this weren't enough, the
ADM-42 has an impressive list of
options. Like synchronous transmis-
sion with various line protocols. An
extended memory capable of adding

data space up to a maximum of 8
pages. And programmable function
keys, to name but a few.

THE ADM-42 IS ONE
TOUGH ACT TO FOLLOW.

The ADM-42 has just about every-
thing. Including a microprocessor
that increases reliability and ease of
operation. Any way you look at it, in
fact, it's one pretty smart buy.

So if you're thinking of upgrading
to a more intelligent terminal, at a
more than reasonable price, call us
today. Or better yet, contact your
local distributor.

We'l show you how easy it is to
move up to the ADM-42.

The terminal that's so smart, you'll
swear it's got a mind of its own.

ADM 42

Getting smarter
allthe time.

G LEAR SIEGLER, INC.
DATA PRODUCTS DIVISION

Lear Siegler, Inc./Data Products Division, 714 Brookhurst Street, Anaheim, CA 92803; (800) 854-3805. In California (714) 774-1010. TWX: 910-591-1157 Telex: 65-5444.
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The computing e Rl
company rently looking for persons who can pro-

vide us with leadership throughout the
1980’s in the following positions:

e MARKETING MANAGERS
e MARKETING REPRESENTATIVES T AT
e TECHNICAL CONSULTANTS gD

For these professional positions, we offer career paths leading to
increasing marketing or technical responsibility, and excellent com- B e T
pensation and benefits packages which reward sales and technical < A
leadership.

FOR INFORMATION

A & WRITE:
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If you are challenged by these opportunities, please
send your resume in confidence or call:

Carl H. Sandberg,Manager of Manp r Development
313-769-6800, ext 659 or 800-521-3166 (toll free) University Microfilms International

@ Dept. F.A. Dept. F.A.
Network Services Inc. 300 North Zeeb Road 18 Bedford Row
180 Jackson Plaza Ann Arbor. Mchigan 48106 . Ann Arbor, M|l 48106 London, WC1R 4EJ

. An Eaual Opportunty Employer MIF .IIII l‘ USA. England
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The 4th annual comprehensive analysis of EDP users’ present Return to: .

equipment status, buying plans and attitudes toward the market Dorothy Chamberlin

has just been completed. This up-to-date report is essential DATAMATION magazine

data for industry analysts, planning and marketing executives 35 Mason Street a

as well as computer users themselves. Greenwich, CT 06830 Jr}

INSTALLATION PLANS OVER THE NEXT TWO YEARS ... S ER NE N SR SN W SN SN S Em e 1
Over 5,800 user sites with nearly $5.5 billion worth of systems 1 ORDER YOUR 1979 MAINFRAME USER SURVEY NOW . ..

ook elivery of 51554 martame svatome valone al§5.S | 3 © Bil me: $790. (plus postage and handiing) '

T , » V . : . :

billion, plus 74,712 add-on disks, tapes and terminals, and 572 1 O Payment enclosed: $750. (postage paid) . I
million bytes of memory. (Pay now . . . save $40. plus postage and handling costs)
FIVE SURVEYS IN ONE ... 1 Multiple copy prices available, call for further informa- :
With a penetrating look at the plans of IBM, Burroughs, i tion. 1
Honeywell, Univac and NCR user bases ... 1979/80 order ] O Please send copy of complimentary Profile of Malnframe
profile for the 4300's and 303X’s ... all other systems ... 1 Survey Respondents |
principal peripherals . . . purchase-vs-lease decisions. . . plans ] ]
to sell used computers . . . buying intentions for plug-compati- 1 Signature 1
ble CPU's, peripherals and minicomputers . . . network imple- Please 1
mentation plans . . . operating systems and packaged software 1 complete: Name :
usage . .. 1979 EDP budget plans and a “look ahead” to 1980. | Title Tel. ]
CALL FOR COMPLIMENTARY PROFILE OF MAINFRAME SURVEY 1 Company 1
RESPONDENTS ... | Street 1
We've reproduced several tables and charts from the full 300 1 ree — 1
page report, and they're yours for the asking. Just call Dorothy (1 City/State/Zip ]
Chamberlin (203) 661-0055. -----------------------DA-
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Plotting System CPS11

Digital plotter and
microprocessor based controller

combine to provide
high performance
plotting

The C@MPLZT® CPS-11 is a plotter and plotter
controller designed to meet your plotting ap-
plications... whether on line or remote.

The field proven plotter incorporated in the
CPS-11 gives you the highest resolution of
any 11" digital plotter on the market today—
4 switch selectable step sizes (in English or
Metric) ranging from 200 to 1000 incre-
ments/inch. The pen moves at a remarkabie
rate of 4000 steps per second (240,000 steps
per minute). The flat plotting surface and Z
fold paper let you see what you're plotting
while it's being plotted.

The plotter controller utilizes a microprocessor
to provide automatic @ detection and cor-

rection of transmission errors, local genera- .

tion of alphanumeric ‘characters, circular
buffer memory, and greatly simplified host
computer software. The controller can either
operate the plotter remotely from a host
computer or serve as a sophisticated compu-
ter interface - whichever fits your specific ap-
plication.

For complete information on how the CPS-11
can upgrade your plotting capabilities for
only $5,390*call or write Houston Instrument,
One Houston Square, Austin, Texas 78753.
(512) 873-2620. For rush literature requests or
sales office information, persons outside
Texas call toll free 1-800-531-5205. In Europe
contact Houston Instrument, Rochesterlaan 6
8240 Gistel Belgium, phone (059) 27 74 45.

Visit us at the NCC, booth 2232

piIvISiON OF BAUSCH&LomB())

insTrament

“the graphics - recorder company”’

* U.S. Domestic Price Only
CIRCLE 80 ON READER CARD ® Registered Trademark of Houston Instrument
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\ Communications networking in the ’80s will be a very
competitive business; users will reap the benefits.

by Winston E. Himsworth

Within the next few years, communica-
tions users in the United States will be
able to choose among a significantly
broader range of network services to meet
their voice, video and data communica-
tions applications needs. Some of these
services have been introduced already and
will evolve still further. Others have only
been announced.

Unless unduly delayed by regula-
tory or judicial actions, three brand new
network service offerings will be available
by 1981. They are:
® Acs—Advanced Communications Ser-

vice, a data communications net-

work proposed by the Bell Sys-
tem.
e®sps—Satellite Business Systems, a total
communications network proposed
by a joint venture of 1BM, Comsat,
and Aetna Life and Casualty.
o xTEN—Xerox Telecommunications Net-
work, an electronic message ser-
vice proposed by Xerox.

EXISTING Qne mistgke often r_nade

in assessing the likely
AND impact of Aczl Si&g (l)r
EVOLVING XTEN is to view them in
NETS isolation, neglecting

their relationships to each other and to a
variety of other network services which
exist today and are growing in number,
size and sophistication. A brief descrip-
tion of these existing and evolving net-
works is provided below.

® The telephone message toll network is
already many times larger than anything
being proposed. It is being enhanced with
electronic switching and digital transmis-
sion facilities.

® Bell System offerings for internal cor-
porate networks are being upgraded with
new software packages for their electronic
switching offices, and Dimension PBX’s.
® Western Union is integrating a host of
services using new data switches, an ex-
tensive microwave system, its WESTAR
satellites, and its own local distribution
facilities. A second generation digital sat-
ellite system will be added in the early
"80s.

® Specialized common carriers like MCI,
Southern Pacific Communications, and
subsidiaries of ITT are offering both pri-
vate line and switched communications
services. :

® Intelligent network services like Tele-
net, Tymnet, and Graphnet are serving the
data communications or facsimile mar-
kets.

® American Satellite, a subsidiary of
Fairchild Industries, is using satellite fa-
cilities to provide 56 Kbps data services
linking corporate computer centers on a
rooftop-to-rooftop basis.

® rca and Westen Union domestic satel-
lites are already used extensively for vid-
eo distribution. More than half their ca-
pacity is dedicated to feeding multiple tv
programs to more than 700 cable televi-
sion systems and 150 tv stations. Addi-
tional distribution services are planned for
hotel/motel chains, radio broadcasters,
and the news services.

©® Multi-point Distribution Service (MDS)
is an omni-directional, 6 MHz radio trans-
mission service already in operation or
licensed in over 100 major U.S. cities, in
many cases linked nationwide by satellite.
Although used today primarily for pay
television distribution, the system with
minor rule changes could be used for a
variety of communications applications,
much as proposed by Xerox in its XTEN
service.

NETWORKS:
NO MISSING LINKS

® Communications users have for years
built their own data networks using a vari-
ety of multiplexing and concentrating
equipment. Now they are also developing
their own networks for administrative
(voice, fax) communications using com-
puterized PBX’s or tandem switches pro-
vided by such vendors as Rolm or North-
ern Telecom. Some are even planning to
integrate their administrative and data nets
via these programmable switches.

While these existing network ser-
vices may not yet offer all the capability
promised by the three new networks, they
are already serving what will continue to
be the biggest sectors of the communica-
tions market in the next decade. It is
against this backdrop of existing services,
which are becoming increasingly sophisti-
cated and cost effective, that the three
new networks must be analyzed.

SBS is designed to pro-
ATELLITE P
BUSINESS vide a total communica-

tions network service to
SYSTEMS

multilocation corpora-
tions and government agencies. As such,
it’s not just a data communications ser-
vice. In fact, in the early years, it is pro-
jected that at least 75% of the communi-
cations traffic on the SBS system will be
voice. The other 25% would be made up
of high speed data for facsimile, computer
and data terminal traffic, and teleconfer-
encing applications. The basic plan is to
use satellite transmissions with earth sta-
tions directly on-site at customer loca-
tions. These earth stations will not be par-
ticularly inexpensive and, contrary to
earlier expectations, they will not be par-
ticularly small. They will use 5 and 7
meter diameter antennas and, with related
communication integrating electronics,
will likely cost in excess of $500,000.
The service SBS is proposing is to
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be the ‘‘Cadillac’’ of the communications
business. It is a flexible system designed
so the user’s bandwidth can be dynamical-
ly allocated. A given communications ca-
pacity can be used during the day to de-
rive a number of voice or data channels,
or recombined at night to provide a single
high speed data link for bulk file transfer.
The capacity can also be reassigned dyna-
mically between any of the network points
in accordance with changing traffic re-
quirements.

The high capacity and flexibility
will be of great interest to SBS’ expected
market—those users with the largest com-
munications requirements. Not surprising-
ly, those coveted top 200 or so companies
and governmental organizations are the
cream of 1BM’s (and AT&T’s) existing
business.

SBS hopes to launch its first satellite
in 1980, and begin operation by 1981.
Whether or not it can meet these sched-
ules is presently in question. Shortly after
the Federal Communications Commission
(FcCc) gave a go-ahead to SBS’ plans in
early 1977, that decision was contested in
the U.S. Circuit Court of Appeals for the
District of Columbia by AT&T, Western
Union, Fairchild Industries, the Justice
Department, and the Federal Trade Com-
mission. The petitioners contended the
FCC had not properly discharged its anti-
trust policing responsibility for the com-
mon carrier industry. In August of last
year, the Circuit Court agreed, and re-
versed the grant of authority to sBs. The
court also remanded the case to the FCC
for further consideration as appropriate.
At this writing, the FcC and SBS have ap-
pealed to the Circuit Court ‘‘en banc”’
and, if that appeal is unsuccessful, might
then appeal to the Supreme Court. Should
those appeals be denied, there is the pos-
sibility the FcC may then be forced to
conduct lengthy ‘‘full evidentiary hear-
ings’” which could impact the operational
schedule of sBS.

To really understand SBS, it is nec-
essary to understand its economics and, in
particular, to recognize that the key is
really not the costs of satellites, dedicated
earth stations and dynamic bandwidth al-
location. The real economics of sBS will
be determined by system utilization. Most
existing communications systems, and
particularly the telephone network, are
subject to severe usage fluctuations result-
ing from business calling patterns. System
loading often looks like that shown in
Figure 1, with morning and afternoon
peaks, and virtually no usage outside the
normal business day.

SBS’ goal is to build a network
aimed at specific customers and for spe-
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Fig. 1
Typical Voice Communications Usage
Usage
Voice
! 1 |
9am Noon 5pm Time of Day
Fig.2
SBS Usage Obijective
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Video
Data I Voice \
Facsimile j K
— |
9am Noon 5pm Time of Day

cific applications so as to significantly im-
prove system utilization. As shown in
Figure 2, sBsS hopes to fill in the usage
valleys with high speed data, facsimile,
and teleconferencing.

Such advanced or developing ap-
plications are the heart of the SBs strategy
and also constitute the major reason IBM is
involved. The biggest questions for SBS in
the early *80s, however, will be how long
it will take to develop user demand for
these new applications, and whether nec-
essary auxiliary equipment will be avail-
able. Additional problems to be faced by
sBS include rumored cost escalation of the
earth terminals, delays of the launch vehi-

cle—the space shuttle, availability of suf-
ficient orbital satellite space, and, of
course, resolution of the regulatory and
judicial concerns mentioned earlier.

Of all the communications net-
work services planned for the 1980s, both
proposed and evolving, SBS represents the
most ambitious and, from a business
viewpoint, the most risky.

XEROX _XTEN, the most rece?nt]y
TELECOM announced system, is to

be primarily an electron-
NETWORK

ic message service, but
is also designed to serve new applications
using high speed data communications.
Such applications are document process-
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Of all the nets planned for the ’80s, SBS represents the most
~ ambitious and, from a business viewpoint, the most risky.

ing and distribution, data transmission,
and slow-scan teleconferencing.

Like SBS, XTEN is proposing a na-
tionwide satellite-based system to be oper-
ational in 1981. The unique aspect of
XTEN, however, is its intracity local distri-
bution plan using economical microwave
transceivers operating in the 10 GHz
range. Users will communicate from their
business locations via this microwave ser-
vice to hubbing points within their city.
These hubs will in turn connect to an
earth station per city, which will provide
intercity service via the satellite. The local
distribution system would work like a
high speed party line or packet communi-
cations system transmitting at 256 Kbps.

XTEN is aimed at a somewhat
broader market than sBs. In a market
study that Xerox conducted, the company
found 900 corporations in the U.S. with
more than 50 domestic locations, and sev-
eral thousand with more than 20 loca-
tions. The 200 city network that Xerox
envisions for XTEN could reach 70% of
these locations. The Xerox approach,
then, is city-oriented while that of SBS is
customer-oriented. SBS will serve all
forms of communications and does not
have to worry about what city a customer
is in since individual earth terminals can
be placed at whatever customer location is
to be served. XTEN, on the other hand,
plans to put one earth station in each of
the cities it serves and then distribute lo-
cally with terrestrial microwave. This
means that the XTEN terminals will be
much less expensive (several thousand
dollars versus several hundred thousand)
and geared to a broader market.

For example, the Xerox study
showed that for these multilocation com-
panies, 80% of the locations had 50 or
less employees. That means that there is
probably notenough communications traf-
fic at most of these locations to support a
very expensive SBS terminal whereas an
XTEN terminal might be cost justified.
Thus, XTEN offers a much more evolution-
ary and less risky approach to the market
development of new high speed applica-
tions.

The major problem for XTEN is
regulatory. Xerox has asked the FCC to
assign 130 MHz of the frequency spectrum
for services of this type, of which XTEN
would initially use one-tenth, with the re-
mainder available for other prospective
market entrants.

While Xerox claims that most of
the frequency use problems can be re-
solved, the issue creates planning prob-
lems for XTEN. Others in the communica-
tions industry have voiced opposition to
XTEN, and at least one non-traditional op-
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ponent has recently emerged. Litton In-
dustries would like to see the requested
frequencies reserved for, of all things, mi-
crowave cooking products. Although fall-
back frequencies are a possibility, XTEN
may not know until close to its 1981 pro-
posed implementation date exactly what
frequencies will be available.

Aside from this problem, XTEN ap-
pears to be a well thought out plan to
serve specific new communications mar-
kets with a system that can evolve eco-
nomically as the demand builds.

ADVANCED  The third newly pro-

- posed network for the
gR'II'VIIOMI?SNI ’80s is AT&T’s ACS. This
is an intelligent data net-

SERVICE work that will initially

concentrate on more traditional data com-
munications applications, and at much
lower speeds (9600 bps) than in either the
SBS or XTEN networks, although ACS can
provide some capability for selected cus-
tomers to go to 56 Kbps.

ACS is to be implemented using min-
icomputers at network nodes to add intel-
ligence to existing AT&T intercity digital
facilities. The unique aspect of ACS is.its
offering of many communications pro-
cessing functions above and beyond sim-
ple transmission. This goal reflects the
findings of AT&T marketing studies, which
show that the proportion of the data com-
munications market attributable to 1/0 de-
vices and communications processing is
growing, while the transmission portion
(in relative terms) is shrinking. Acs will
be offering services such as speed and
code conversion so that it can support,
and make interchangeable, transmissions
between a variety of terminals—initially
some 450 different terminal types. ACS
will provide store-and-forward function,
flexible addressing, and will allow corpo-
rations to establish sub-networks under
their own control. As such, ACS is aimed
at a broad base of potential customers,
large and small data users alike.

The processing aspects of ACS are
its biggest regulatory hurdle. The major
question is how many of the functions to
be built into ACs are data processing in
nature as opposed to communications. It
is important in terms of FcC policy and the
1956 Consent Decree which presently
limit AT&T to regulated communications
services. It is certainly true that many of
the intelligent options of ACS are currently
being handled by data processing indus-
try-supplied equipment in the form of in-
telligent terminals, remote data entry sys-
tems, and general data processing
systems. But are these dp-related options
incidental to the offering of ACS as a com-
munications service?

The issues are profound and com-
plex; there are several possible resolu-
tions; the interested forces are consider-
able and powerful. It is not at all clear as
to how, when and in what form Acs may
come to market. A complete resolution
will require a new FCC policy (long under-
way and overdue) on the convergence of
communications and data processing, and
may even require congressional involve-
ment to ease the 1956 Consent Decree
constraints.

Although AT&T has recently re-
ported some software problems in the ACS
system, the service could be implemented
for internal AT&T use on a modest scale
before yearend 1979. Full development,
and regulatory approval, required for
commercial introduction may not be forth-
coming until 1981, if then. By choosing
to adapt its system to today’s equipment
types and applications, AT&T has chosen
an evolutionary and less risky approach to
communications in the ’80s.

COMPETI- Comm.un§cations
TION networking in the ’80s

will be a very competi-
ABOUNDS

tive business. Users will
be in the enviable position of being able
to select from an array of options not only
to improve their existing businesses but to
develop a variety of new applications.
ACS, SBS, and XTEN are but three new
services, already announced, that are like-
ly to be available within the next decade.
More new offerings can be expected, but
users should not discount the many exist-
ing network services which can handle
their voice, video and data needs and
which are growing in both size and so-
phistication.

WINSTON E. HIMSWORTH

Mr. Himsworth is a
vice president of
Salomon Brothers,
with research
responsibilities in
the company’s
Industry and Stock
Research
Department.

Prior to his move to Wall Street in
1970, he worked for seven years at
the Bell System in the area of
computer access communications
systems, and for three years at IBM
in marketing and systems
engineering. Mr. Himsworth has also
served at various times as a
marketing consultant to the U.S.
Postal Service and as a manager of
its extensive telecommunications

operations.
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In two to three years, all mainframe and mini
vendors will offer WP products.

IN EVOLUTION

by Amy D. Wohl

v

The only unchanging parameter in the
word processing market is that it always
changes. In the past few years, we have
gone from a market where the typical sys-
tem was an automatic typewriter with
5,000 characters of storage on magnetic
card to a whole new world where the
typical system has a multiline display,
high capacity random access media (gen-
erally one or two 250,000+ character
floppy disks) and a fast daisy wheel print-
er. Also, we have moved from a market
where most products were hardwired and
difficult to improve to a world where
many products are software programma-
ble and may be enhanced readily by new
software.

The focus of users has changed,
too. At one time, word processors were
viewed as very clever typewriters that
could output at high speeds without mak-
ing mistakes. (In some cases, what they
really did was let us mail our mistakes
faster!) Now, many users look to word
processors as the basis for a whole series
of sweeping changes from the manual or
semimanual office of today to the auto-
mated office of some not-very-distant fu-
ture. They see these enhanced ‘‘typewrit-
ers’’ providing such functions as
communications (from messages to full
electronic mail capability), administrative
support (through the ability to handle cal-
endars, schedules and files), and as an

- interface to data processing capabilities
(both as a data entry terminal and as a
““window’’ into the giant electronic files
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stored within the computer)—all this in
addition to text editing.

THE MAJOR BM continues to have
CONTEND- the largest share of this
ERS expanding market, al-

though that share has de-
clined in recent years. With its huge in-
stalled base of older mag card-based
equipment to protect, some of IBM’s
newer announcements have been aimed at
integrating with this mag card market,
rather than breaking completely new
ground. Nevertheless, the company offers
a relatively full line of products, from the
new ‘‘super typewriter’’ 1BM Electronic
Typewriter, through memory typewriters
and armies of mag card models, through
its old 0s 6 product line and its bright new
6670 copier/printer. Also IBM’s Data Pro-
ducts Division (DPD) offers a shared logic
word processing product, the 1BM 3730.
The General Systems Division (GSD) does
not currently market a word processing
product, although the Office Products Di-
vision (oPD) offers word processing on the
standalone GSD WP/32. Also, independent
software houses offer word processing on
GSD’s System/34.

IBM has left some attractive spaces,
which a number of firms have rushed to

- fill. For instance, Xerox has a large share

of the word processing market, with pro-
ducts in both the non-display, the standa-
lone. display (partial-line and full-page)
and shared logic portions of the market.
Exxon Enterprises, through its Exxon In-
formation Systems Division, has already
managed to secure a significant share of
the display-based word processing market
through its Vydec division. But Exxon
has other strings to its bow, and this may

WORD PROCESSING 1979:
A MARKET

well be the year that its Qyx division
starts making substantial shipments of its
five levels of super typewriter-to-word
processing systems. This innovative prod-
uct line has already significantly influ-
enced the direction of new word process-
ing announcements through downward
pricing and emphasis on modularity and
upgradeability.

Wang Laboratories was the flash-
iest performer in the word processing
market last year. It seems the company is
not planning to stand still in 1979 either!
Wang entered the market quietly with a
line of largly me-too cassette-based pro-
ducts. However, in 1976 Wang changed
its stance with the announcement of the
wps line of standalone, cluster, and shared
logic systems. Subsequent product en-
hancements and additional product an-
nouncements have broadened the Wang
offering to one of the largest in the indus-
try. It now has two product lines—WwPs
and o1s—with o1s offering larger configu-

rations, more storage, and more process-

ing power. oIS may also offer full data
processing power through a BASIC option
and a high speed copier/printer. Addition-
al goodies are expected soon. Wang has
been so successful with its product line
that the company is believed to now have
the largest installed base of display word
processors in the industry.

Lanier Business Products, a front-
runner in the dictation business, entered
the word processing market in 1976
through acquisition of the American mar-
keting rights to the AES products, manu-
factured in Canada. Through a series of
complex financial deals, Lanier now is a
minority participant in a firm which man-
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With enormous and expanding dollars at stake, a
festival-like mood prevails in WP.

ufactures the LTE-1 and 2 and the No
Problem, a highly successful display-
based word processing system (distin-
guished by its ads, which never mention
word processing at all, just easy typing).
It also markets the Wordplex standalone
and shared logic systems. Lanier has man-
aged to capture a remarkable part of the
market, given the short period since its
entry.

Burroughs® Redactron division
was once a mighty Number Two in word
processing, but has become a low-profile
firm since its acquisition. Redactron mar-
kets a line of mechanical and display-
based word processing products that con-
tinue to be attractive, particularly in the
implementation of user-oriented features.
Recently, Burroughs announced the for-
mation of an office automation division
(including Redactron and its facsimile
group), and we suspect that further an-
nouncements are likely to follow over the
next few years.

In fact, nearly every computer
manufacturer—large or small—has recog-
nized word processing and office automa-
tion as a large, attractive market. Atevery
office automation conference, large num-
bers of computer vendor planners can be
observed taking notes and talking to po-
tential customers. It is likely that over the
next two to three years virtually all of the
major mainframe and minicomputer ven-
dors will have at least some offerings in
this area.

REPRO Addressograph  Multi-
graph, now AM Interna-
%\RCIYI(EE WP tional, entered the word

processing marketplace
via the acquisition route. It followed early
acquisitions up with product refinement,
the building of a marketing team and
now, in 1978, the acquisition of the Jac-
quard word and data processing product
line. AM has vowed that it is in the busi-
ness to stay and that it expects to be at the
forefront of the information processing in-
dustry.

A.B. Dick is often thought of in
the same breath as AM, primarily because
of the firms’ heated rivalry in the repro-
graphics industry. A.B. Dick entered
word processing before AM, with the an-
nouncement of the Magna I, an IBM-com-
patible mechanical standalone. The com-
pany has since amplified its product line
with a partial-line display product, the
Magna I, and a shared logic cluster sys-
tem, the Magna sL. British G.E. recently
acquired A.B. Dick to provide it with an
entree into the office automation market.
This is likely to be another long-term con-
tender.

Among other computer vendors
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that offer word processing products, we
would want to be sure to include:

® Digital Equipment Corporation, the
most powerful minicomputer vendor, has
a broad line of word processing products
including standalone and shared logic
word processing-only plus combined dp/
wp systems. DEC does not yet seem to
have made a significant dent in the word
processing market, but this is probably a
matter of time rather than of capability. It
is one of the computer firms that has the
resources to offer powerful, broadly avail-
able, full-function office automation sys-
tems.

® Raytheon acquired Lexitron several
years ago, as the small display-based ven-
dor was in the throes of trying to convert
from a cassette-based line to a diskette-
based line. Diskette systems are now
available and first attempts at a jointly-
produced, multi-function system may ap-
pear as early as this year. Lexitron was
once one of the forerunners in the display
portion of the word processing market and
it is likely that it plans for another try at
that position.

® Four-Phase entered word processing by
announcing applications software for an
existing data entry system. With refine-
ments to that software—and availability
of a multifunction (data entry/data pro-
cessing/word processing) system, Four-
Phase is likely to attract customers who
are interested in performing multiple func-
tions on a single system.

® Basic Four entered word processing in
a slightly different way, by adding special
full-page terminals and applications soft-
ware to its small computer systems. Not
intended for word processing-only envi-
ronments, the systems are likely to appeal
to businesses which wish to add word
processing to their dp system—or pur-
chase a multi-function system.

There are still other vendors worth
mentioning. CPT is representative of the
small independent manufacturer which
faces and overcomes all difficulties in
making it to the forefront of a highly com-
petitive market. CPT blazed its trail with
low-end cassette-based equipment. In the
past few years, it has introduced a line of
full- and partial-page crt equipment and
met with remarkable success. Every-
body’s favorite for an acquisition candi-
date, cpT is likely to remain on its own for
some time—it’s just a little too successful
for most acquisition shoppers.

SOME

COMERS gand far-back) contender
in this market, has re-

cently changed its image with a series of

inexpensive, high-performance systems.

In addition to the 401 and 501 (a memory

Olivetti, long a quiet

typewriter-like system and a dual diskette
word and record processor), it has recent-
ly announced a line of electronic typewrit-
ers that have elicited much favorable at-
tention.

Two small firms are also well
worth noting. Artec sells a single or dual
diskette partial-line system which offers a
lot of power for its relatively low price.
The firm now offers leasing via Grey-
hound Computer Leasing and is expected
to announce enhanced systems in the next
year. NBI (rumor says that stands for
Nothing But Initials) has a line of single
and dual diskette standalone and cluster
systems. Its NBI 3000 product gets high
points from customers because of the ease
of training on this menu-oriented system.

There are, of course, many more
firms in this lively market—too many to
mention individually. More will enter as
the year progresses. However, it is likely
that those firms that will remain, in five
years or in 10, will be the large multi-
product firms whose resources will permit
them to be significant contenders in a
highly competitive market. This is not to
say that the innovative products of small
firms are likely to disappear. They are
much more likely to wind up on some-
one’s ‘‘acquisition hit parade,’’ and ap-
pear in enhanced form, under a new label.
In a market with enormous and expanding
dollars at stake, the festival-like mood
should remain for some time. The trick
will be for vendors to continue to attract
new users with exciting products while
maintaining a strong base of satisfied cus-
tomers. ¥

AMY D. WOHL

Ms. Wohl is
employed by
Datapro.Research
Corp., Delran, Ny,
where she serves
as executive editor
of the Office
Systems Group. In

that capacity, she
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reference services—"Datapro Reports
on Office Systems,” "“Datapro
Reports on Word Processing,”
“Datapro Reports on Copiers and
Duplicators,” and “Automated Office
Solutions.”

Ms. Woh! was founder and
president of the Greater Philadelphia
Chapter of the International Word
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member of the steering committee of
the wp Consultants Council.




3915...the world's first high-capacity IBM
360/370 compatible computer peripheral
interface switch.

3916...the first remotely controlled IBM 360/370

compatible computer peripheral interface switch.

3917....and now the first microprocessor-based
INTELLIGENT MATRIX CONTROL.

The T-Bar 3917 provides complete real-time
system control of 3916 computer peripheral
interface switches right at the terminal.

The 3917 displays, right at the terminal, which

W@@D%mmmm

computer channels are connected to which
peripherals. Want to make a change? You can
do it directly at the keyboard. The new
connections, once again, are immediately
displayed on screen.

With the 3917, you can effect computer room
reconfiguration decisions and know the
conseqguences instantly.

For details, write to T-Bar, Computer Switching
Division, 141 Danbury Road, Wilton, CT 06897.
Or call us at {203) 762-8351.

COMPUTER SWITCHING DIVISION
San Francisco, CA (415/365-6892) - Chicago, IL (312/449-6006) - New York, NY (201/363-3300) *
T-Bar International, Slough, Berks, England (753-70433) - Rikei Corportation, Minato-Ku, Tokyo, Japan
(03:591-5241) - Cable & Wireless Systems Ltd., Hong Kong (5-283-1386).

@ T-Bar inc., 1979
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Major benefits for remote clustered CRT users...

New Harris S000 features
cut line costs and idle time —
and improve response!

If you're using remote clustered CRTs to com-
municate interactively with a mainframe, Harris
CRTs and controllers can improve your network
operation. Harris 8000 systems support these
major interactive protocols: 3270 (IBM), U100/200
(Univac), TD 800 (Burroughs) and VIP 7700
(Honeywell).

And Harris offers significantly more than the
original mainframe vendor, providing enhance-
ments that will save you time and money while
maintaining complete compatibility with the orig-
inal communication protocol. Look at these exclu-
sive Harris enhancements available now for IBM,
Univac and Burroughs and soon for Honeywell:

Local Format Storage (LFS)

By adding Local Format Storage software with
either a diskette or disk to a standard Harris re-
mote interactive controller;, screen formats used for
interactive processing can be moved from the host
to the controller. Result? Instead of sending hun-
dreds or even thousands of screen format bytes

down the communication line for each format re- HARRIS REMOTE | HARRIS REMOTEA|
quest, the host program simply instructs the con- cgﬂ’ggﬁfm COcl\'lh}sz(.JrEEEn

troller to supply the format from its own disk or
diskette. Communication line loading can be re-
duced up to 30 percent or more depending on

number and size of formats used and frequency

of requests! Local Format Storage reduces line loading by storing formats at Harris 8000.
Queued Transaction Handling (QTH) line, totally on-line, or concurrently in any mix. Moreover,
Once Local Format Storage has been implemented, you can operators at remote CRTS can continue to enter data even
specify this Harris enhancement to gain more operating ad- during outages on the communication line or at the host.
vantages. By enabling you to enter data against formats stored This data can be transmitted to the host after communica-
locally, QTH allows processing to be accomplished totally off- tions and processing are restored.
! Spooled Print
This Harris enhancement enables data being sent
HoST ———8 from the host to your remote printers to be di-
rected to a disk or diskette instead. Print data

stored on the Harris interactive controller can then
be de-spooled to the actual printers when required.
; Spooled print enables you to use your facilities
] DAY (DE-SPOOL) h fficiently. You can transmit print dat
HARRIS REMOTE_ . ) much more €lnciently. ca an P a
CO(I:‘IL'HISJEE e while line loadings are light (at night, for example)
1.' PRINT and de-spool the print during the day when line
- : - loadings are heavy and available capacity is
needed for normal transaction processing. By
removing print traffic from the line during peak
Data is sent at night and printed off-line during day with Harris Spooled Print. hours, response times are improved significantly.
(Spooled print currently available only with 3270
protocol.)

‘TRANSACTIONS

To learn more about how Harris can improve
performance and reduce costs of your remote
interactive cluster system contact Harris Data
Communications Division, 16001 Dallas Parkway,

PO. Boy 400010, Dallas, Texas 75240, telephone ( ] | h | HARRIS
(214) 386-2000- : JL/LA(!UD COMMUNICATION AND
L[— INFORMATION PROCESSING
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At last. The simple report writer.

We designed our new Answer/2 to be the simplest report
writer you can buy.

It's so easy to learn, non-DP people can produce their own
reports after just a few hours’ training.

It's so easy to use, OS and DOS programmers can retrieve
and format data in a fraction of the time conventional methods
require.

It's so versatile, it handles repetitive production reporting
as easily as the one-time ad hoc report.

All Answer/2 products are moderately priced. And they're
backed by the support capabilities of the world’s leading
independent supplier of computer software.

Before you buy any report writer, just call us. Or attach
your business card to the coupon.

. It's that simple.

Introducing Answer/Z

o T T o 1|

Informatics In¢, 21050 Vanowen St., Canoga Park, ¢« e
{ Calfornia 91304, (213) 8879121 Telex: 608473 INfOrMatics inc ! |
l I want to know more about the simple report writer, Answer/2. I I
[ Please send me complete information. ~ [] Please have a salesman call. =~ D579 © |
| |
I Name Title. l
I Company. |I
| Addre I
I City. State Zip |
|

Teleph

' |
l Computer. Operating System. |
___________ ————————— ]

by TInformatics.

The Information Management Company

CIRCLE 25 ON READER CARD

. T

TR AR AR A

A

Py b 1o . e ¢
3 TL RS i S e R T
2 T+ ow® 4 e d D
;a!kv Toown 5
VEO W T WG .t
o g ow . G e .r},)"‘“‘“’i" o
8]
1
i
s



The mini is the mouse that roared.

by Joseph Payne

Minicomputers, the name given to a dy-
namic and consistently growing segment
of the computer industry, must be one of
the most ironic and least descriptive labels
that could have befallen any product
group. Shipment growth has averaged a
healthy 35% per year over the past 15
years, reaching the substantial worldwide
level of $3.5 billion in 1978. Growth has
persisted even through two severe reces-
sions, 1970 and 1974, and is forecast to
be sustainable at around a 30% rate of
gain should another downturn materialize
this year. A reasonable estimate would be
$4.5 billion this year, with a greater gain
possible in 1980 to an estimated $6.5 bil-
lion. In short, there really is not much at
all that is ‘‘mini’’ about the minicomputer
part of the computer business.

The first recognized minicom-
puters in the mid-’60s represented a prod-
uct group that was relatively easy to de-
fine. Early applications for these systems,
which sold for around $20,000, were usu-
ally limited to scientific or engineering
instrument control, data collection, and
analysis. The big three vendors of tradi-
tional minicomputers—Digital Equip-
ment, Data General, and Hewlett-Pack-
ard—collectively account for about two-
thirds of current shipments, but even
some of their systems now elude the tradi-
tional product definition.

Today the term minicomputer is
used to encompass much more than that
traditional product, and is often used syn-
onymously with small business computers
and intelligent programmable terminals.
The span of products can be considered to
reach from microcomputers for less than
$1,000 to supermini systems for as much
as $500,000.

Besides spanning an even greater
breadth of technical applications than their
counterparts of a decade ago, minicom-
puter-based products are now addressing
the need for innovative ways to use com-
puters in commercial applications. They
are incorporated into such familiar cate-
gories as word processing, small business
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computing, distributed data processing,
and data communications. And there is
every reason to believe that this list will
expand.

Applications in both the technical
and commercial markets are also spread
across the diversity of functions from data
capture through data base management,
analysis and simulation, and other com-
plex operations formerly the exclusive do-
main of medium and large scale main-
frames. In fact, minicomputers attached to
mainframes via teleprocessing, currently
the most frequent mode of minicomputer
usage, are easing the applications load of
the bigger systems. The percent of mini-
computers operated in a standalone mode,
now the second most common use, should
constantly climb as price/performance im-
provements make these systems cost justi-
fiable for smaller and smaller business es-
tablishments. While networks of
minicomputers still constitute a relatively
small share of the usage mix, that mode
too should increase, particularly as dis-
tributed processing continues to catch on.

Another new market has recently
opened up. The consumer market is now
being courted by these characteristically
aggressive, marketing-oriented mini-mak-
ers. Present product packages include
easy-to-use standardized application soft-
ware, often sold directly to small busi-
nessmen through retail stores.

EVOLVING The move to retail stores
DISTRIBU- is only one change in
TION product distribution.

Even the traditional
METHODS route, via resellers, is

evolving while vendors continually
strengthen in-house sales forces to further
enhance end user marketing capabilities.
The pace of these developments has paral-
leled key product evolution.

OEM distribution began with the
availability of the first low cost program-
mable processors, products that ushered in
the era of computer-controlled machinery
and instrumentation. The expansion of
shipments to that type of reseller contin-
ues at an average pace of between 20%

tions for intelligent

MINICOMPUTERS:
BIG BUCKS FROM
SMALL SYSTEMS

and 40% per year. As vendors expanded
product lines beyond processors to include
peripherals and integrating basic system
software, a new type of independent re-
selling force emerged—the software
house.

Software houses are rapidly pene-
trating both the technical and commercial
markets for minis, with shipment growth
in that sector of the distribution system
estimated at a 30% to 40% annual rate.
One factor in their favor is a sales ap-
proach that emphasizes resolution of indi-
vidual user problems, as opposed to the
general solution-oriented sales pitch from
hardware vendors. Another plus for the
software house reseller is an apparent de-
mand strength that is more resistant to
high interest rates than the hardware-ori-
ented reseller. While the latter is prone to
carry inventories during the presale prod-
uct development and integration stage, the
former is marketing a more standardized,
easily adapted product.

Development of the end user mar-
ket seems to have been most responsive to
the continuing introduction of sophisticat-
ed software, an interesting point consider-
ing that the vendors within the group are
still viewed as ‘‘iron mongers.’’ The
breakthrough to significant shipment vol-
umes may have been the introduction of
higher level languages in the early 1970s.
The most interesting development since
then has been the evolution of product
packaging into aggressively priced stan-
dard systems, first with multitask and lat-
er with multilanguage operating systems
at the high end stretching far downward to
intelligent terminals at the data entry lev-
el. The next step should be the introduc-
tion of innovative, value-adding applica-
terminals, mini-
computers, and systems.

THE MINI e v
eaders within all seg-
FORMULA ments of the computer
industry are geared up for very high vol-
ume manufacturing of standard products.
Mass manufacturing and aggressive pric-
ing are hardly new ideas for minicomputer

There’s little doubt that

PHOTOGRAPH BY STEVE PHILLIPS



e




Table 1

MINICOMPUTER GROUP

Relevant Operating Data and Rates of Return

1978
Revenues

Selling—
Revenue

Costof  Gen. & Admin.  Development

Net
Interest

Rate of
Return—

Pretax
Profit

Company ($Millions) Growth Rate Revenues = Expenses Expenses Expenses Margin Avg. Equity
Digital Equipment $1,437 30% 56% 20% 8% 0.7% 16% 17%
Hewlett-Packard 500E 35 46 (1) 28 (1) 9(1) — 16E 17.(1)
Data General 380 40 47 22 10 — 205 24
Wang Laboratories 198 35 43 36 4 2.5 14.5 25
Datapoint ‘ 162 40 53 25 7 0.6 18 20
Four Phase Systems 136 35 51 27 7 1.5 12.5 20
General Automation 98 20 59 25 7 1.7 8 12
Prime Computer 94 60 39 33 8 1.6 18 42
Microdata 65 35(2) 63 18 6 2.5 10 18
‘Modutar Computer Systems 65E 25 60 (3) 19 6 3.5 11 36
Computer Automation 61 40 38 33 9 0.8 16 (4) 27
Systems Engineering Labs. 53 40 54 24 10 24 10 44
Tandem Computers 24 100 37 36 9 —_ 18.5 24
Weighted Average (5) —_ 35 — —_ —_ — 16 20

(1) Corporate totals.
(2) Adjusted for purchase acquisition in 1978.
(3) Percentages based on 1977 results.

(5) Weighted by percent of total revenues.
E = Estimated

(4) Because of recent large loss, average pretax margin for last 8 quarters used.

companies. In fact, the mini has always
been more than just a product; it is also a
pricing philosophy and operating formula:
constant performance over time for a low-
er price, averaging about 20% less each
year. :

Price competition should continue
to be a key part of the way companies in
the minicomputer segment do business.
Price reductions on newly introduced
models can be justified by predictable,
declining manufacturing costs. That trend,
in fact, ties back to the evolving mass
manufacturing nature of the standard
product concept. Aggressive pricing of
new as well as current model products has
led to significant expansion of both unit
volume and the dollar value of mini-
computer product shipments. Marketing
toward the objective of rapid unit volume
expansion has meant that not only selling
strategies but also costs are pegged to that
objective.

The intensely competitive aspect
of the price reduction mechanism, which
is the primary driving force behind mini-
computer shipment growth, has at times
been viewed negatively by industry ob-
servers. These onlookers assume lower
prices lead to lower unit profit margins.
But if such were the case, that erosion
should be evident in published financial
statistics. Yet, to the contrary, group mar-
gin and rate of return results indicate that
the minicomputer group is quite profitable
overall.

Companies that have already
achieved relatively high margins appear to
be sustaining those levels while others are
establishing trends toward rising margins.
Consistently good results have been real-
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ized not only within the competitive envi-
ronment of the minicomputer market, but
also under the external pressure of down-
ward evolution of mainframe prices and
upward entry of semiconductor vendor-
produced microcomputers.

IMPRESSIVE Table 1 shows financial
PRETAX performance data for 13

companies which market
MARGINS minicomputer-based
products. In comparison to the minicom-
puter faction’s collective average pretax
margin of 16%, the four largest mainframe
““‘dwarfs’’ had a calculated weighted aver-
age margin of about 14%. Moreover, the
400 companies in Standard & Poor’s In-
dustrial Group had a margin of between
10% and 11%. The minicomputer group’s
rate of return on average equity was 20%,
while the corresponding statistic for both
the mainframe ‘‘dwarfs’’ and the indus-
trials was approximately 14%.

While tight control of manufactur-
ing operations and careful setting of sell-
ing strategies are obviously key success
factors, Table 1 indicates that there has
been no one right combination of expense
levels to sustain high profit margins. Digi-
tal Equipment, by far the largest revenue
generator, has set plans into action that
could lead to a considerably higher pretax
profit margin and rate of return. The latter
is targeted to reach 22% and the former,
therefore, would probably rise to 18% or
19%. Data General has consistently gen-

erated the highest margin within the group .

(20.5% in 1978) and could conceivably
sustain that level. Hewlett-Packard, Data-
point and Wang Laboratories have raised
margins substantially over the past few

years. Two new entrants, Prime Computer
and Tandem Computers, have had sub-
stantial rapid margin gains while concen-
trating on the market for supermini sys-
tems, one of the industry’s most
competitive product segments.

Overall, two trends stand out as
having potential for significant influence
on growth prospects for the industry.
First, a greater part of the user community
is making the investments of time and
money to understand a wide variety of
vendors’ software contributions. Second,
communication systems will be available
in the 1980s that facilitate information ex-
change between different vendors’ hard-
ware. Therefore, any vendor with a good
product concept should have a market au-
dience to address. Competition has proved
to be beneficial to users; it is also benefi-
cial to good competitors. 3*

JOSEPH PAYNE

"Mr. Payne has
spent the past 10
. years as an
investment analyst
concentrating on
 the minicomputer
~and mainframe’

; . manufacturers. In
ﬁ recent months he
joined the Wall Street firm of Loeb
Rhoades Hornblower & Co. as a vice
president. Prior to that he was a vice
president of Merrill Lynch Pierce
Fenner & Smith Inc., where he served
as an industry specialist in the
securities research division.




PACKAGE

Software from Pansophic is composed of three parts: the object
code, system documentation, and competent technical people to
support your use of that system.

By making each part of The Software Package as important and
as excellent as each other part, Pansophic has grown to where
today ‘and every day, over 5,500 customer companies around the
. world use these Honor Roll products: PANVALET and,
PANVALET/ON-LINE for program management and protection and
EASYTRIEVE for information retrieval and data management. Also
gaining in popularity is the recently introduced PANEXEC, designed
for load/core-image program management and control.

What this.means is that across all industries, people in IBM
360/370/30xx and. compatible mainframe data centers USE
Pansophic products . because they work and because they offer
practical solutions to real problems. ;

Call or write us for:the latest DATAPRO reports on the Pansophlc
; Packages We'll mtroduce you to people in your industry who are
“using them. And, we'll show you how your. installation.can benefit

from the best utility software in the world. From Pansophrc Offlces .

~hear you throughout the world

INTHNOLLTIVANMA <
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S990 Business
Computers. The
complete line that
grows as your
business grows.

Our full line of compatible com-
puter systems lets you concentrate
on running your business —instead
of your computer.

DS990 Business Computers
protect your investment long after
the initial purchase is made. Because

unlike most computer systems,
DS990 is a family of compatible
business computers. Modular de-
sign gives you the flexibility to ex-
pand and improve your system at

a minimal expense —while still pro-
tecting your investment. So, your
computer system can grow as

your business does.

TT’s comprehensive DS990
product line extends from a single-
station, small-business system,
the Model 1, up to a large multi-
station, multi-language business
system, the Model 30. So when
it comes to commercial computing,

TI can offer you the system to
match both your needs and budget
And when you purchase a

computer system from Texas
Instruments, you get more than
an effective management tool —
you get long-term investment
security. Every system Texas
Instruments makes is backed by
over 30 years of technical innova-
tion and supported by an experi-
enced, nationwide force of highly
trained customer engineers. |
And with TI systems you get
products with a record of reliability
and durability, too. In fact, DS990



Managers.
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business computers have proven so So, if you're looking for a of business computers, contact
oo reliable, they have been computer system that can give you your local T1 sales office, or write
2 chosen as the official better control over your business, Texas Instruments °
computer systems re- look at DS990, our general mana- Incorporated, P.O.
sponsible for monitoring gers. They'll protect your invest- Box 1444, M/S 7784,
every event and providing ment and improve your productiv- Houston, Texas 77001.
crucial up-to-the-minute results ity right down the line. For more TEXAS INSTRUMENTS
at the 1980 Olympic Winter Games. information about our full family INCORPORATED

Copyright ©1979, Texas Instruments Incorporated

TEXAS INSTRUMENTS

We put computing within everyone’ reach.



The independents may have pioneered these
markets, but they can’t keep them to themselves.

DISTRIBUTED
AND SMALL BUSINESS

COMPUTING--

A FAST TRACK

by Stephen T. McClellan

Distributed data processing (ddp) and
small business computer systems have ex-
ploded from virtually nonexistent markets
in the mid-1970s to markets expected to

pull in over $2 billion in revenues this

year. What’s more, these markets are ex-
pected to surge ahead to $5.5 billion by
1982. With anticipated growth of 35%
annually over the next three or four years,
it’s easy to understand why new vendors
are constantly coming out of the wood-
work. Even the mainframers are getting
into the act. IBM is not standing still ei-
ther, having recently ‘‘embraced ddp with
a vengeance.’’ Still, the companies that
predominate are the independents which
pioneered these market areas, such as Da-
tapoint, Four-Phase, Wang Laboratories,
and Management Assistance’s Basic Four.

Both the ddp and small business
computer markets are presently about the
same size at around $1 billion each this
year. Major independent participants are
also about the same size, ranging from
almost $200 million in revenues to over
$300 million. The major difference in the
two markets is software. Distributed pro-
cessing equipment vendors offer consider-
able value added software content and so-
phisticated communications capability.
Small business computer vendors rely
more heavily, though not entirely, on sys-
tems or software houses for customer ap-
plication programs.

Another similarity in the two mar-
kets is that both groups of vendors sell
mainly to commercial end users. This, of
course, is a major reason the independents
are flourishing. The mainframers are un-
derstandably hesitant to de-emphasize
customer dependence on large centralized
cpu’s and the minicomputer manufactur-
ers are not particularly strong in the com-
mercial end user markets. While the
mainframe and minicomputer suppliers
are far from absent in these markets, their
respective drawbacks leave plenty of
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room for each of the independents to do
its own thing.

DDP THE Thougk: sglll a: nz:iscc:nt
concept, the trend to-
'wiI\EVIEU()TI:JHE ward ddp appears to be

the wave of the future.
The advantages are considerable, includ-
ing reduction in central computer load and
response time, improved automation and
management reporting at lower levels of
the user organization, and lower cost.

The concept got off to an auspi-
cious start with the advent of the intelli-
gent terminal in the late 1960s by Viatron
Computer Systems, which subsequently
went bankrupt in 1970. Viatron’s concept
was simply ahead of its time. By 1975,
however, several companies had achieved
success with the idea. Profits rolled in as
revenues hovered around the $50 million
mark at many companies that year, as in
the case of Datapoint, Sycor (now North-
ern Telecom), Four-Phase, and Incoterm
(now Honeywell). Data 100 (now North-
ern Telecom) even had somewhat higher
revenues at that point. Since ’75, growth
has been straight up. New players contin-
ually enter the game and many have man-
aged to gain a noticeable foothold, includ-
ing 1BM, Harris, Digital Equipment,
Hewlett-Packard, and Raytheon. .

Datapoint is a prime example of a
ddp success story. Victor D. Poor, vice
president of research and development at
Datapoint, pioneered disbursed processing
technology at the company in 1971. This
year the company’s revenues will be well
over $200 million. Besides having a broad
based hardware product line, its systems
have a high degree of software content.
Going one step beyond ‘‘disbursed’’ pro-
cessing, Datapoint’s recently announced
Attached Resource Computer (ARC) sys-
tem permits an arbitrary number of pro-
cessors linked together to function as a
single, integrated computer. This is no
easy feat.

Another bold new direction is Da-
tapoint’s move into the telecommunica-

tions market. This is a strategy that other
computer companies are also expected to
take, as has already been seen in the case
of Storage Technology. And, it’s a natural
because the technology is similar. More-
over, the telecommunications market of-
fers an outstanding growth opportunity,
expanding every bit as fast as distributed
processing.

Four-Phase Systems is another
leader in the distributed market. The com-
pany stresses the ‘‘clustered’’ concept, or
a processor with several intelligent termi-
nals clustered around it in close proxim-
ity. It has been so successful that revenues
will push $200 million this year. Four-
Phase is more vertically integrated than
most companies its size, manufacturing
all its own LSI semiconductors. It is also
taking the tack of emphasizing word pro-
cessing, last year landing the largest order
for word processing gear in history from
the Social Security Administration.

THE The melding of word
MELDING QF Processing with data
WP WITH DP processing is occurring

rapidly throughout the
industry. Wang, Basic Four and Raytheon
currently offer both capabilities, as do
IBM, Burroughs, and Digital Equipment.
Increasingly, these two functions will be
tied together in shared logic systems at the
user site. So, other ddp vendors will soon
offer such products.

Other vendors are going in still
different directions. The natural evolution
from data entry devices to distributed pro-
cessing systems has led Pertec-cMmcC, In-
forex, Mohawk Data Sciences, and Data
100 into this area recently. Even though
entering the foray late, these companies
have the advantage of existing customer
bases, service and support. Harris’ ap-
proach to the market is with a broad range
of products—remote batch, data entry and
interactive terminals, the latter stemming
from an acquisition of Sanders Data Sys-
tems Group in 1977.

Sycor, like Four-Phase, empha-

PHOTOGRAPH BY STEVE PHILLIPS
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sizes the clustered intelligent terminal
concept for distributed data entry and pro-
cessing, but is largely oriented to host
computer control. Its product line may
eventually merge with Data 100’s now
that both comprise the Northern Telecom
Systems Corp.

As for Raytheon, its niche was ini-
tially in intelligent terminals but recently
the company has introduced a more com-
plete distributed system. It has penetrated
the airline reservations market effectively,
and its Lexitron subsidiary is strong in
word processing. g

Minicomputer companies are simi-
larly active. Digital Equipment has mold-
ed its Datasystems line out of its PDP-11
minicomputer engine and also offers
‘‘smart terminals’’ and pDP-8 based word
processing systems. DEC’s particular
strength lies in the manufacturing market.
Hewlett-Packard has used its 21MX desk-
top computer technology and evolved it
into a new distributed data processing se-
ries of computers, along with a line of
interactive terminals. Texas Instruments’
Series 700 intelligent terminal system is
aimed more toward central computer con-
trolled networks, as evident at its United
Airlines and Westinghouse installations.
Data General has software which enables
distributed processing on its ECLIPSE line.
General Automation has put together a
sizable *‘distributive’’ system for Bank of
America, and Computer Automation has
received a major award from Firemans
Fund Insurance Companies for its SyFa
system.

And, of course, 1BM will not be
denied. While the ddp movement has
been led in large part by the independents,
IBM’s customers are also demanding such
capability. So, the company has joined
the procession in a big way, despite the
potential loss of strong customer account
control if user purchase decisions begin to

126 DATAMATION

be made at lower levels in a decentralized
data processing environment.

1BM’s 8100 product line aggressive-
ly embraces ‘‘cooperative network pro-
cessing,’’ even though it still emphasizes
a measure of central site control. The
8100 price is competitive, it accommo-
dates other manufacturers’ computers, and
full production is scheduled for 1980.
Backlogs are enormous. This and other
future IBM product entries will play a ma-
jor role in the distributed processing mar-
ket.

SMALL As in the ddp arena, it

was the independents
BUSINESS that pioneered the mar-
COMPUTING ket for small business

computers. Wang Laboratories introduced
its 2200 model small computer in 1972.
Microdata announced its REALITY in 1973.
Therafter followed 1BM with the System/
32, Digital Equipment with its System
310 (Datasystem), and Burroughs with its
B80 computer. Basic Four and Data Gen-
eral have more recently become factors in
this market, with both achieving notice-
able market share.

Small business computers are tar-
geted for commercial users whose rev-
enues usually range from $1 million to $3
million. A typical system contains 4K of
main memory, is user programmable, has
some limited accounting type software ap-
plication packages, and ranges in price
from $5,000 to $100,000.

Independent vendors such as
Wang and Basic Four hold a major chunk
of the small business computer market.
This is perhaps due to certain natural ad-
vantages - over the minicomputer and
mainframe computer companies: knocking
on doors is expensive; selling such small
ticket items, virtually one at a time, inher-
ently causes lower profit margins; price is
a key factor in the purchase decision; too

much corporate overhead is a disadvan-
tage. In short, grass roots, local customer
contact may be more important than so-

phisticated sales persons articulating
‘‘computerese.’’

IBM IS THE One exgeption to (his
EXCEPTION theory is 1BM, which

rules the roost. IBM’s
thrust in small business computers centers
around its model 5110 system, priced
starting at around $18,000. Its marketing
approach relies on heavy advertising and
executive seminars at its sales offices in
the hope that customers will come to it
rather than vice versa. This approach
leaves an opening for those vendors which
are willing to incur the expense of direct
marketing. Questions remain, however, as
to whether the IBM method may eventually
prove more economical and just as effec-
tive. On balance, while it leads the market
with a 30% share, IBM’s presence in the
small business sector is currently neither
aggressive nor overwhelming. Although
more products in this market are expected
from 1BM, the company is likely to contin-
ue putting its heaviest emphasis on some-
what larger computer systems for larger
users.

Reigning second only to IBM is the
leading independent, Wang, with a 20%
market share. Its success stems from an -
early identification of and thrust into the
small business sector. Wang pioneered the
market back in the 1960s with its pro-
grammable desktop calculators, products
which it dared not call computers for fear
of customer resistance in an industry
dominated by IBM. Today Wang offers a
full line of processors and peripherals for
this market, with prices ranging from
$5,000 up to $60,000. Interestingly, most
of its systems are interactive, allowing
multiple users to simultaneously share the
processing capability. This verges on dis-



tributed processing. The company is also
a powerhouse in word processing. Mar-
keting capability is formidable for a com-
pany its size.

Basic Four, which comprises 86%
of parent MAI’s earnings, originally ap-
proached the small business computer
market with broad and effective marketing
and maintenance—but as merely a distrib-
utor rather than a manufacturer. Today it
is vertically integrated to where it pro-
duces its own products. Still, its major
strength remains marketing and the main-
tenance capability afforded by MAI’s Sor-
bus, the world’s largest independent com-
puter maintenance organization.

The vast array of other competitors
in this market are also flourishing. Digital
Equipment has a respectable market
share, running third behind Wang and
1BM. Its new computer store marketing
concept seems to be taking hold. Bur-
roughs and NCR emphasize this low end
with excellent products, effective market-
ing, and the added advantage of large ex-
isting accounting machine customer
bases. Both are gaining market share,
with Burroughs currently ranking fourth
behind DEC.

Hewlett-Packard, a strong early
entrant with its desktop computer line,
remains a factor although it currently em-
phasizes other markets more intensely.
Microdata was also an early leader in the
market and remains a viable competitor,
but its share has slipped in recent years.
Univac 'is also making bold moves here
with its BC-7 machine. Companies which
are currently small but are making a lot of
noise include Qantel, Century Computer,
Cascade Data, and Randal Data Systems.

In total, there are over 100 partici-
pants. The market is fragmented and im-
mature, and there is abundant business for
all at present. While the line-up is likely
to change considerably before the dust
settles, current dynamics offer excellent
opportunities for those companies that are
able to keep pace. 2

STEPHEN T. MCCLELLAN

Mr. McClellan-
joined Salomon -
Brothers as a vice
president in 1977
after six years
experience as a
computer industry
securities analyst
and vice president
at Spencer Trask & Co. Inc. He has
been president of the Computer
Industry Analysts Group and is a
chartered financial analyst. Prior to
Wall Street, Mr. McClellan spent four
years as computer and office
equipment industry analyst at the
U.S. Department of Commerce, and
also served as a communications
and operations officer in the U.S.
Navy.
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Unprotected SCR drives,
NC, CNC and all solid-
state controls can result
in costly downtime and
maintenance costs.

Characterized by phenomenal surge han-
dling capabilities and extremely fast
response time, Trans-lock™ PN silicon tran-
sient voltage suppressors afford positive
protection for SCR's, electronic equipment
and solid state components. Available in
models to 600 Volts, protection is provided
where counter EMF, eddy currents and
switching transients are generated by
motors and transformers.

Typical applications include protection
for computers, communications equipment,
and solid state controls for welding equip-
ment, presses, and machine tools. When
subjected to a transient, the impedance of

Don’t Ignore
Equipment Protection!

“DEALER INQUIRIES INVITED”
S Sunerees LLuTeED

155 Kisco Ave., Mt. Kisco N.Y. 10549 ¢ 914-241-3203
(See us at the NCC-Booths 2706-2708)

TRANS-LOCK™

TRANMENT VOLTAGE RPPALIOR [0
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the suppressor changes from an extremely
high stand-by value to a very low con-
ducting value thereby “instantly” fimiting
the transient 1o a safe operating level before
causing damage to or malfunction of the
protected equipment.
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REACH into CANADA’S dp
MARKET at these 2 NEW
— REGIONAL SHOWS'V —

GOVERNMENT &
COMPUTER /A&,
CONFERENCE
September 11 and 12, c,c\‘(o
1979 at the CHATEAU
LAURIER HOTEL, OTTAWA

A forum for decision and policy
makers in world-wide govern-
ment data processing centres.

WESTERIN
COMPUTER
CONFERENCE

October 17 and 18, 1979

at the CALGARY CONVENTION
CENTRE, Calgary, ALBERTA
North/south vs. east/west data flow;
satellite communications; ddp in
natural resources; data privacy in long
distance data communications.

PLAN NOW TO TAKE PART!
RETURN THE COUPON or CALL (416) 967-6200
or 1-800-268-7108 toll free across Canada

I SN NN e I A DS B D R D .
2 Bloor Street West, Suite 2504

Toronto, Ontario M4W 3E2 Canada

Whitsed Publishing Limited

DMI

O 1 need conference Name
registration details  Tjye
O 1 need exhibit
details Company
O On the Govt.Contf. Address
2 G estern Gt
Code/Zip Telephone
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IMMEDIATE
OPENINGS
FOR THE OFFICE
OF THE FUTURE.




Not long ago, if you mentioned to someone
you were in the information management field, you
were greeted with a polite smile and a vacant stare.

Today, you're liable to get a job offer.

Suddenly major corporations are hiring
Directors of Information Management and Managers
of Information Services. Who, when they arrive on
the job, will find several hundred million pieces of
information waiting to be managed.

Fortunately, they’ll also find a company who
can help them manage it: Xerox.

We offer Xerox copiers and duplicators that
not only reproduce information, but also sort, reduce
and copy on both sides.

Electronic printers that take information
directly from computers—and then print it out with
laser beams.

Electronic typing systems that type and store
information—so you can readily find and revise it.

In fact, today there are Xerox machines that
can perform almost any information management
job. Including the most important one:

Helping information managers do their job.

XEROX

XEROX® is a trademark of XEROX CORPORATION.
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WHATEVER YOUR
TASTE, SATISFY IT ON
THE PENINSULA.

Somewhere within the 55
miles between San Jose and
San Francisco, you're going
to find the housing, recrea-
tion, education and com-
munity involvement that
best suits your family.

Ocean beaches? They’re
just over the Santa Cruz
rid%:a. Sailing and fishing?
Right next door, on San
Francisco Bay. Community
colleges and adult educa-
tion? At least a half-dozen,
with literally hundreds of
courses. Theatre? A full

rofessional season in both

an Jose and San Francisco,
and nonstop community
productions with a con-
stant thirst for amateur tal-
ent. Dining out? You'll nev-
er eat your way through the
restaurants of the Penin-
sula, no matter how many
evenings you go out.

Bring your whole ward-
robe when you move here.
Summer temperatures can
vary by as much as 25 de-
grees over a distance of 26
miles. And when the winter
rains come to the Peninsula,
the snow comes to the Sierra
for a skiing season that’s at
least four months long.

You're going to love the-

living here. Everybody does.

“YOUR LIMITATIONS
ARE REALLY YOUR
OWN.”

Dave Simonson, Staff
Systems Programmer

“When I started with Am-
dahl 2} yearsago as an Asso-
ciate Systems Engineer, my
knowledge of software inter-
nals was quite limited.
Through internal education
and my own efforts, I now
have extensive knowledge
of all the operating systems
which we support. In addi-
tion, I have received all the
hardware training which is
currently available. I think
the recognition and rewards
for my efforts have been tre-
mendous; I've been promot-
ed rapidly and many people
know me by reputation!”

SYSTEMS PROGRAMMERS

We seek Systems Programmers
with OS internals experience
for opportunities in several soft-
ware departments including
Product Software Development,
Systems Support, Software
Education, and our Corporate
Computer Center. Responsibili-
ties include systems mainten-
ance and enhancements, devel-
opment of software tools, modi-
fications to internal code and
instruction to Amdahl em-
ployees and users.

AMDAHL

In concert with a techno-
logically dynamic industry
and a dramatically grow-
ing marketplace, all aspects
of Amdahl’s  business—in-
cluding facilities and people
—continued to expand sig-
nificantly during 1978 to
meet current demand and
future opportunities. New
hardware and software
products were introduced
that provide customers with
greater alternatives and
enhance the (Frice-perfor-
mance of Amdahl products.
Worldwide, the installed
base of Amdahl systems
more than doubled while
business with previous cus-
tomers and multiple system
orders from new customers
set new records, and more
international shipments
were made than in all pre-
vious years combined. Si-
multaneously, over twice
the amount spent in 1977
was invested in future prod-
ucts, product enhancements
and technology while the
company achieved an 82%
gain in income before tax
on a 70% improvement in
revenues.

Taken from the 1978 annual report.

FIELD POSITIONS

Opportunities are now available
for those individuals who enjoy
the autonomy of working in

the field. We seek Systems Pro-
grammers with OS internals
experience to provide on-site
systems software support at
Amdahl installations. We also
have positions available for indi-
viduals who have maintained
large 370 systems CPUs or CDC
6600/7600 series CPUs.

ENGINEERING
OPPORTUNITIES

Because of our growth, open-
ings exist in all areas of Engi-
neering for experienced people.
These include: Digital Design
Engineers for computer devel-
opment, and Systems Design
Engineers for engineering soft-
ware. In addition there are
opportunities for Process Engi-
neers for LSI Technology,
Failure Analysis Engineers,
Power Supply Engineers, PCB
Engineers, Mechanical Engi-
neers and E/M Designers and
Documentation Specialists.

“THIS IS A GREAT
COMPANY AND I LOVE
WORKING HERE?

Mercy Bayona, Production
Supervisor

“I have worked at Amdahl
for the last 5% years, start-
ing in Sub Assemblies as a
trainee then moving to PCB
and MCC. I was very fortu-
nate to travel for the com-
%any to Michigan and New

ork City to help incorpo-
rate an Engineering change
on the gate. All I can say is
that this is a great company
and I love working here.
Now that I'm a Production
Supervisor, it’s even greater!”

MANUFACTURING

We have immediate openings
for senior personnel in all of

the following areas: Q.A. Engi-
neering. Manufacturing
Engineering and Facilities
Engineering. If you have exper-
ience in any one of the above
disciplines, please contact us.

Qualified candidates are invited
to indicate PB-D on their re-
sponses and direct them to

mployment Department,
Amdabhl Corporation, P.O. Box
5070, Sunnyvale, CA 94086. We
are an equal opportunity
employer.

amciahl
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~ Your Career
Path Leads To
~ Honeywell-Phoenix

Located in the heart of Arizona, not only with perfect weather in which to enjoy them.
will you have the opportunity to join the

staff of a company that is the nucleus of Therefore, the people we're looking for
tomorrow's computer technology, but you will must be familiar with today's processes and
also have the chance to live in an area that still be innovative enough to develop tomor-
has everything to offer in recreational facilities row’s systems.

Software positions are currently available in the following areas:

® Advanced Operating Systems Design & ® Data Base & File Management Systems
Development (GCOS, Multics, etc.)
® |ntegrated Data Store Il — A Data Base
® Unified File Access System (Logical 1/0) Management System Based Upon CODASYL

Specifications

Utility Systems Development and Test

Distributed Processing and Networking

Programming Languages — Compilers &
Supporting Software

Language Systems Development

Application Development Systems Communications System Software

Transaction Driven Systems Software System Teéting

Software Documentation Specialist Internal Business Systems

The roads lead in many directions in today's
world. If youre ready to take one that will
be the most beneficial to you, send your resume
with salary requirements in complete confidence to:

HONEYWELL LARGE INFORMATION SYSTEMS
Manager, Recruitment & Placement
P.O. Box 6000
Mail Station Y40
Phoenix, AZ 85005

CIRCLE 193 ON READER CARD MAY 25, 1979 131



HOW 10 GETA GOMPUTER
THATALREADY KNOWS YOUR BUSINESS.
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The trouble with most computer
systems is that it can take months
to adapt them to your specific
business needs.

Not so with the NCSS 3200
computing system. :

When you buy a 3200, you get
software that's been performance-
proven by businesses just like
yours—application level software
geared to your industry and ready
to go.

Unlike other systems, NCSS
software has been developed,
tested, and refined through over

5 million hours of on-line use by
over 10,000 customers.

There's never any fear of over-

load. If you need more capacity,
it's as easy as picking up your tele-

phone. That's all it takes to put you .

onto the NCSS network of com-
patible machines.

So if you want a computer
that's already trained for your busi-

ness, a system that eliminates over-

load worries, find out about the
NCSS 3200...the mighty mini
with mainframe muscle.

For more information,

A

write or telephone toll free:
NATIONAL CSS,INC., Dept. R-F
187 Danbury Road

Wilton, Connecticut 06897
(800) 243-6119

In Connecticut: (800) 882-5575

WE SOLVE YOUR INFORMATION
PROBLEMS ONCE AND FOR ALL.

See us at NCC, Hilton Hotel. Booths 514 through 516.
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ADVERTISING

OFFICES

John M. Gleason
Greenwich, CT 06830

35 Mason St. (203) 661-5400
Telex 996343

Eastern District Managers

A. Treat Walker,

Warren A. Tibbetts:
Greenwich, CT 06830

35 Mason St. (203) 661-5400
Telex 996343

New England District Manager
Warren A. Tibbetts:
Manchester, NH 03104

112 W. Haven Rd.

(603) 625-9498

Midwest District Manager
William J. McGuire
Chicago, IL 60611

444 No. Michigan Ave.
(312) 644-3970

Western District Managers
Alan Bolté, Jr.:

Los Angeles, CA 90035
1801 S. La Cienega Bivd.
(213) 559-5111

James E. Filiatrault:
Mountain View, CA 94043
2680 Bayshore Frontage Rd.
Suite 401

(415) 965-8222

U.K., Scandinavia, Benelux

Intergroup Communications, Inc.
Wallace K. Ponder, European Director
Paul D. Dimmock, Regional Manager
31 Lyncroft Avenue

Pinner, Middx, HAS 1JU

England

Tel: (01) 868 9289

Cables: PACOM, Pinner

Germany, Austria, Eastern Europe
Fritz Taeuber

Soltauer Strasse 85

D-314 Lueneburg

Germany

Tel: (0 4131) 4 38 49

France, Switzerland, ltaly, Spain
Gerard Lasfargues

32 rue Desbordes Valmore

750 16 Paris

France

Tel: (1) 288 90 22

Japan

Shigeru Kobayashi

Japan Advertising Communications, Inc.
New Grinza Building

3-13 Ginza 7-chrome

Chuo-ku, Tokyo 104, Japan

Tel: (03) 571-8748

James B. Tafel, Chairman

John K. Abely, President

Robert L. Dickson, Exec. Vice President
Calverd F. Jacobson, Vice President-Finance
Walter Harrington, vice President and Controller

TECHNICAL PUBLISHING COMPANY
A DUN & BRADSTREET COMPANY

Business Magazines
Consumer Books
d Training Systomv

Automatic Conversion
DOS to OS '

Face it, you could make this conversion manuallB ‘

Butthe jobis tedious and time consuming. ADAS
translator, on the other hand, makes the conversion
automatlcally with extreme accuracy. This relieves
your prograrmnming staff from a lengthy, error prone
task and saves you money. -

Prove the accuracy of our translatlons to yourself -
with a low-cost test evaluation. You'll be convinced -
of our effectiveness. And you can choose from a
variety of service options, ranging from use orlease
arrangements to the complete ASD tumkey

~ conversion pac ge. .

DASD

Send or call today for ¢ our lowcost Accuracy Evaluatso
DASD Corporation » Corporate Services Center -
~ Dept, DAM10 » 9045 North Deerwood Drive.
. Milwaukee, Wisconsin 53209 ¢ (414) 355-3405
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Manufacturing MIS

If you’re looking for rewarding work in a growing company, look no fur-
ther. We're Millipore Corporation, and our business is serving vital needs
through the development of precision filtration processes. We're an inter-
national company. And we're growing fast. Today, Millipore technology is
used by laboratories, hospitals, industrial plants and environmental sites
all over the world.

We are searching for an experienced manufacturing programmer/analyst
with a solid background in implementing production and inventory appli-
cations in a complex manufacturing environment. Our processes comprise
such diverse areas as precision steel and plastic fabrication, continuous
chemical process, biological extraction and electronic assembly.

You'll need 2-3 years’ experience in the following areas: developing shop
floor control, multilocation inventories, engineering data control and
requirements planning applications; plus a strong technical background
in PLI or COBOL, data base and data communications.

If you are a self-motivated individual who enjoys challenge, change and
hard work, don’t miss this opportunity to contribute to a growing inter-
national company. Move up to Millipore. Send your resumé and salary
requirements to Sue Storbeck, MILLIPORE CORPORATION, 80 Ashby
Road, Bedford, MA 01730.

MILLIPORE CORPORATION
80 Ashby Road
Bedford, Massachusetts 01730.

mi LL'pOpE An equal opportunity employer M/F
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PROGRAMMERS
Who Do You Call...

When your DP skills are bclnq used ! d-abused”? PRC,
the world's largest diversified i U nrvlcc o I
offers solld career opponunllln We provide services to the
gover b and | y in such areas as ayﬂcml
analysls, data p Ing consulting, p
englnoeﬂng and architect Our 40% g  rate has crnted

te staffing requi for the foll g per
PROGRAMMERS/
PROGRAMMER ANALYSTS

Pro)ects involving financlal /business application.

* UNIVAC 1100 Series/Exec 8
* ANSICOBOL

- ¢ SYSTEMS 2000 DBM
¢ |BM 360/370 OS, JCL, HASP
* ASP, TSO, Utilities
* FORM: Design and Analysis

Degree plus one year or oqulvalent

ANALYSTS/ SR. ANALYSTS

din desirable. Sr. Analysts with
Sy:tom 2000 DBMS, COB(SL, JCL and TSO ex Rorlonco Project
management/supervision a pius. Degree plus three years or
equivalent.

H6000 PROGRAMMERS

-2 {0!" exporlonco In Honoywoll > e, Sytleo : D
, Data

Communlcallon. lnlorfacn

We offer an lient salary/benefl and an envir
where your contribution makes a dmcronce For lmmodlnh
please submit your toPr ional Staffing:

p r\C Planning Research Corp.
7600 Old Sprln?houu Road
McLean, Virginia 22102

DATA SERVICES COMPANY
INFORMATION SCIENCES CO.
Equal Opportunity Employers.
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MIS MANAGEMENT

Career growth opportunities currently exist in the Data
Processing function of several of our
nationally recognized client organizations. These
are key positions and several are newly created
functions.

VICE PRESIDENT-Systems Development $55K +
Stepping stone to the top DP job. Heavy on-line management
experience with sophisticated shop and multiple user
departments.

VICE PRESIDENT-Tech Services $50K
Technical management—knowledge of large- scale IBM
environment moving to distributed processing.

DIRECTOR-Hardware Technology $45K
Aerospace, automobile or large manufacturing industry
experience valuable in directing current and future HW and
SW planning.

PROJECT LEADER $45K
High technology orientation for large scale on-line business
systems design.

SYSTEMS CONSULTANTS $30K
Finance or marketing systems background in large Database
environment such as banking, insurance or financial services.

SENIOR ANALYSTS & PROGRAMMERS $30K
Systems Design from A to Z. Industry or retail experience.

If you are interested in talking with us about your next
career move, give us a call at 215-563-0701 or send us
your resume in complete confidence to the address
below—all responses will be answered.

Cole, Warren & Long, Inc.
Management Consultants—The Search Division
2 Penn Center, Suite 1020
Philadelphia, PA 19102

~~~“\a -
WHY E a

BE
SURPRISED?

SIMULATE!

WITH

_SIMULATION

. .. theleadingjournal devoted to the methods
and appllcatlons of dynamic modeling and
simulation using all types of computers.

SIMULATION, the monthly publication of the Society
for Computer Simulation is the only internationally
recognized technical journal devoted to all aspects of
simulation and modeling. The journal includes techni-
ques for discrete and continuous simulation of dyna-
mic systems, mathematical methods for formulating
models and for verifying and validating them, simula-
tion languages, and practical applications of modeling
and simulation in a great variety of fields — from the
“hard”’ sciences and engineering to management; from
biology, ecology, and medicine to urban planning;
from economics and sociology to process control; etc.

SIMULATION TODAY is a tutorial series of papers

begun in 1971. They appear in most issues of SIMU-
LATION and in separately bound annual volumes.
They cover the fundamental “do’s and don'ts” of

simulation and applications in the numberless new
fields in which simulation is proving its power and
usefulness.

SCS PROCEEDINGS are semiannual cloth-bound
books devoted to particular areas of simulation and
modeling. Subjects explored in past issues included
Mathematical Models of Public Systems, Systems and
Simulation in the Service of Society, The Mathematics
of Large Scale Simulation—and more are soon to come!

Write for descriptive information on publications of
the Society for Computer Simulation and for your
complimentary issue of SIMULATION and of our tu-
torial series, SIMULATION TODAY. Give usan idea of
your interests, and we’ll send you an issue to match!

Write:

THE SOCIETY FOR COMPUTER SIMULATION
(Simulation Councils, Inc.)

P.O. Box 2228~D
La Jolla, California 92038
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... as 1200 other

DOSWVS installations have.
Here’s just a few of our
products’ features:

FOR MORE INFORMATION OR A FREE TRIAL, SEND IN THE ATTACHED COUPON OR CALL US

T T T 1T T T 1T 1 T ITS

FLEE/FLIM

® Datapro Honor Roll 1977, 1978

® Fast Linkage Editor and Maint replacements

® All deleted library space re-used

® Share any library between partitions

® Procedure library update .

¢ Link edits and mai allowed to
libraries

© GSERV procedure library replacement

©$90 per month

FAQS

® Datapro Honor Roll 1978

® Flexible console message spooling to SYSLST

® Program function key and pseudo program function
key support

® Powerful Printlog replacement

® Fast IPL on DOC hard copy file

® Four flexible partition balancing algorithms

© $50 per month

FTL

® The Fast Transient Loader

® Supports B and CRT transients in virtual and/or
real memory

® Transient fetch statistics by phasename

#$50 per month. $25 per month for FAQS users

EXPLORE/DISCOVER

# Performance monitor and operator aid

o Statistics gathered by system, job, channel, device,
and file

# Online reports as data is being gathered

 Critical resource monitoring (copy blocks, channel
queues, LTA, PTA, console buffers, deactivation)

® Tape and Disk mount prompting

e Intervention required promptin;

 EXPLORE is $75 per month, DISCOVER is $35 per month

FAVER

® Fast Virtual Export/Restore for VSAM
* Multiple cluster export
¢ Simplified control cards
# Simplified JCL
® Beats IDCAMS export and repro 5 to 1 on elapsed time
® Beats IDCAMS export and repro 7 to 1 on CPU time
#3$60 per month

SEND ME: T I
FLEE/FLIM ... i O [}
7 No S o O I
2 O O
FAVER ... i O O
EXPLORE/DISCOVER .......ccoivviininninn, O ]
HAVE A REPRESENTATIVE PHONE ....... O (] I
NAME TITLE l
COMPANY PHONE .
ADDRESS .

-------—--9'
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DESIGN YOUR
DP CAREER IN
SAN FRANCISCO

WITH LEVI STRAUSS

& CO.

Levi Strauss & Co. is the world's
leading apparel manufacturing firm.
We are using state of the art tech-
nology in Distributed Processing
and Telecommunications, and our
diversified business systems in-
clude: Financial

Manufacturing

Merchandising

Order Entry/Distribution

Sales .

Our employees can have com-

plete involvement in all phases

of systems develop-

ment including analy-

sis, general/detail de-
sign, and programming
and coding.

We are a rapidly

expanding company
which encourages per-

CIRCLE 197 ON READER CARD

sonal and technical advance-
ment. We offer in-house educa-
tion, career counseling, and finan-
cial assistance through our Tuition
Reimbursement Program.

Our San Francisco environment
includes: IBM 168/158, MVS, TSO,
IMS DB/DC, Distributed Pro-
cessing.

Call us to find out how you can
design your career with Levi
Strauss & Co., or forward your
resume with salary history in con-
fidence to: Ms. Donna Filippello,
Data Processing Specialist, Levi
Strauss & Co., Management Ser-
vices, 340 Market Street, San
Francisco, CA 94106. Phone:
(415) 544-7597.

We are proud to be an equal
opportunity and affirmative action
employer.

LeVI'S

LEVISTRAUSS & CO.

®
QUALITY NEVER GOES OUT OF STYLE.

U

THANK YOU, AT&T

Thank you for INTERPOSITIONING —
your new policy that promotes
Bell plug— compatible systems.

Now, users of your Dataspeed* 40—the
world’s most reliable terminalst —can
have it all. They merely Interpose (add)
our Bell-approved CADO System 40/1V
data and word processor.

Result: an extremely low-priced—but
powerful—computer system that
dynamically supports four program
partitions and four I/0 ports to aliow
data...word...message...and commu-
nications processing...simultaneously!

Now you can access word processing
text and database information—under
a single program—in one Bell-compati-
ble system.

And CADO’s bisynchronous communi-
cations emulators include IBM 2770,
2780, 3780, 3741, 3270, Wiltek and BIS-
COM.' Asynchronous protocols include
TWX, Telex and 8Al.

Whether you need one system or one
hundred...stand-alone or distributed,
floppy or cartridge disk...write CADO
right now. Discover Bell and
CADO —the best of both worlds!

Tharnk you, A.T.& T.

*Registered Trademark of AT&T Co.

tYou can rent your terminals directly
from the Bell System...just put them on
your phone bill! Full Bell maintenance
included, of course. For more about
Interpositioning and Dataspeed 40, call
your local Bell Representative.

CADOSVSTENS

CADO SYSTEMS CORPORATION
2730 Monterey Street

Torrance, CA 90503

Telephone (213) 320-9660

136 DATAMATION
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And, there’s no waiting to see Datum at the NCC, booth 1220.



PV P |

1AYE

Il\

T Lu.w_

‘\{'{j\h{ﬁﬁk\\ \\\ S

N

Y

B St | o | e | footorhne

1\ A

o“o \3 D) T,
OURIMODEIN SE EBEERINIERIEAMI]
Q4 0] mn\m\mnwmm nl IN 0\771'?
Y J_.BU____J I L_gf_) -~ b3
V’Eﬁanm: dnicedligjustfalyeargago am@ﬁﬂ?&@hﬁ@éﬁi&mﬁmm
thelb Lﬁﬁ%]{@jla €l ?%WS%EM gﬁ@—_—@ omdticallyganc
IOVE @@)@mﬂfv diflexiblethaftodaygitslerown! mmc 7
“"iba SOMpre Velterminalifamilyawithiexteng .}rf;ig;@jlé@{g operatelonneagspee
Sivetcapap it gefcommumnication SYRETancing ;'L'-L@@I @;}3 @m‘z é‘;:tzwiiq
Wsﬁ- 13 110 &) ety o qeatify - A0 TAgeiC Bireceivng]
TationSAWIthie imnitcaondeedlorgloJmandlediting ,;fi : m%m%m direceives
@il nﬁmm’?ﬂm’“ﬁm@ Semefunitstareidesigned attomatical vaviatnelbatHeawhileynessagestare s
iaye jedinetwor, dl@.@iﬂfw}ﬁ?” 3331 : eingipreparediforgfutureltransg
;mﬁﬂm&hﬂ%@m@x(( ﬁﬂ;ﬁt\mm;\;ﬁw : 1SSI0NY 1t‘x:x*1/r]§)Erjr a,,;stﬂ,i?w*;srml,,
T fﬁ“@f%@lﬁﬁﬂﬂﬂﬁw * L@aﬂmﬂ@ww ,hmajﬂﬂjm
Lo maﬁl ihm%)) IDACKN e m{« }I_‘,, . -
,‘rﬁ,mm zgﬁ‘- L%;ﬁ%)@ ?’n i%éf.. | r.m?:ﬂ“& ﬁtt‘?--.r"%? & .. lﬂfé’r‘.‘&ﬁwmﬂ "S?Qy'_
Rfuldupleximodefandiprint ‘imjlljﬂ ' re F:"ﬁl A‘/@,”L!‘lj@f(-’? ISONISISI]
ti@(‘u- ACLE [fcodefsetyAYwidelchoiCeRy u;r;emtuzh
S e riaceNinCIUdingiEIAY Cﬁm:'t.u (BED (S zgable mk@ XECOUNTIN qfi‘rm"vimﬁ
 (tun, e e "'w:“jt:m@z@zmm Serationy E/‘EEUW @Jﬁ@sﬁﬁ@ |
(Withithelautomaticisend (‘d VEICO - LE’Q ?] @’ﬁ@[ﬂ_ﬂ '
%ﬂﬂmm edJotAine] 3‘ umﬁléﬂfhmitﬁ "
THelpa iﬂ“ﬁmh,@ﬂlﬁijlﬂgl combinediw: ‘1 Lf‘ﬁhls fitkas @ﬁ?nj@(ﬁﬂuﬁ‘?ﬂ"“’i

Zf)

,‘f

L
b]'ﬂ'gj_)agg l w}l‘gmmm;bm}x@‘ ifa

E!l Ci! L.ﬂ 'ilu f Cﬂ,ﬂ

Vi)

11¥60076%

mb,éu,s TAMITY .
‘ (Li.@)&m
Corporaln




