








































































Our new System/3000 
handles batch,real-time 
and time-sharing 
all at once. 
At a smaIl-system price! 

Until now, you'd have to pay a half million dollars 
or more for the kind of capabilities built into the new 
HP System/3000. But those budget-breaking days 
are gone forever. Our adaptive computer system 
gives you three-in-one operation for a third the price 
of a good alternative. 

How did we do it? We started from scratch 
and designed a system meant for multiprogramming. 
One that adapts to the best of both worlds: high 
performance, reasonable cost. 

That's because System/3000's advanced 
architecture joins software and hardware for the 
kinds of features previously seen only on the really 
big systems. For instance, you'll find System/3000 
offers true dynamic allocation of resources, a huge 
microprogrammed instruction set to slash overhead, 
system independent modularity. And virtual memory 
that assures available core for every program in 
any mode. All at once. 

That's not all. System/3000 adapts easily to 
your I/O requirements. It comes with a full line of 
peripherals, including disc drives from cartridge 
size up to 50 megabytes, swapping drum, CRT, tape 
drives, card punches, printers and a variety 
of others. 

And System/3000 is multi-lingual. It speaks 
BASIC, FORTRAN as well as HP's unique Systems 

Programming Language (SPL). This new language, 
especially developed for System/3000, combines 
the power of Compiler with the efficiency of an 
Assembler. Another plus is that all languages are 
fully compatible between batch, real-time and 
time-sharing. 

But perhaps the most important feature is 
our Multiprogramming Executive (MPE). This 
operating system lets you take full advantage of 
System/3000's unique hardware/software 
capabilities. You can mix languages, use them in 
different modes, develop your program in time­
sharing and execute it in batch. Our new system takes 
care of all the housekeeping chores and ties 
everything together. 

That's just a glimpse of our new adaptive 
computer System/3000. There's more still to come. 
Write us for more information at Hewlett-Packard, 
Palo Alto, California 94304; Europe: 1217 
Meyrin-Geneva, Switzerland. 
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De Ludi Natura ... 

fact, associa tive and serial searches can be seen as the 
extremes of a spectrum of possible search strategies. 
Of course, associative searches still retrieve only sym­
bols. But, by allowing an increased complexity of 
symbol interconnectedness, associative search tech­
niques seem to allow us to get a first whiff of informa-
tion from our data. ' 

In a digital computer the address space is discrete; 
therefore any address may be characterized as an n­
tuple of integers. The addressing function is best 
characterized as one of "putting," where "finding" is a 
recapitulation of the addressing algorithm. Further, 
to put something in discrete address space is to map 
the continuous world of experience into discrete form; 
hence it is at the juncture of addressing that analysis 
is important. 

It is possible to characterize all digital computation 
as a function of only two actions: addressing and 
comparing. This characterization complies with the 
intuitive notion of the Turing machine consisting of 
only a tape (discrete address space) and an executive 
(to compare). It also parallels the possible reduction 
of all logical expressions into two operatives. 

Addressing may be a true primitive, and in fact 
may subsume both instruction sets and parallelism. 
Information organization and retrieval is obviously a 
function of addressing. Not so obvious, but becoming 
more current, is the notion that logic is also a function 
of addressing. The reason for the emergence of this 
view is empirical: new machine manufacturing tech­
nology makes memory logic extremely attractive, and 
indications are that memory logic will totally supplant 
present ALU implementations. Memory logic does not 
alter what is done, nor does it fundamentally alter the 
process-it only makes the structure of the process 
"real." . 

If a machine (hardware, software, and data) is 
finite, then it can be shown that the machine is 
deterministic and closed (that is, it loops without 
input). Each state can be represented as an address 
space. Each address space can be stored and refer­
enced by a linear address space whose one-tuples are 
the machine cycle. Therefore, any program can be 
expressed by an index of machine cycles. It follows 
that parallelism can be expressed as a function of 
addressing. In practice, "parallelism" is used to de­
note both bus width and sequence control as if these 
were two different entities. But from the foregoing, as 
well as from the conceptual implications of the Turing 
machine, it would seem that "sequence control" 
should be considered a "system cycle" (defined as the 
lowest common multiple of all the machine cycles in 
the system). Then by use of the system cycle the 
various machine cycle address spaces can be ref­
erenced by a linear address space whose one-tuples 
are the system cycle. 

A true information system will permit ambivalent 
and unanticipated inquiries. Organization is clearly 
the key to this objective as suggested in the quotation 
from Jerome Bruner. The degree of organization re­
quired calls for a generality of the indexes which has 
not yet emerged. Although we may not expect'to be 
able to design -such a system, we might expect to 
design a system to learn to do such indexing, that is, 
dynamic, self-modifying indexes. This is known as 
facilitation in human psychology. We would then 
have a high-level index compiler whose completely 

contingent coding would produce a time abstracted, 
tracking model of the data bank. 

From the observations that have preceded, a first 
possible definition of information can be attempted: 
information is bits organized in such a way that the 
addressing structure is isomorphic to that set of con­
ventions to which we have given the name deductive 
logic. It is interesting to note from the Turing discus­
sion that just as the logic resides in the data, the data 
resides in the logic. Computation systems can then be 
thought of in relation to information systems in the 
following way: a computation system has data to be 
found in the future embedded in its logic prepared in 
the past; an information system has logic to be found 
in the future embedded in its data prepared in the 
past. • 
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The art of managing programming-
a random environment operation-will 
progress only if there is a change 
in the basic decision-making structure 

Needed: a Ne\N 
Planning Frarne\Nork 
l---~ Apparent contradictions are presented in 

M the introduction to this article. How does 
the writer plan to "manage" a "random" 
activity? For that matter, how do words 

like "art" and "random" apply to such a systematic, 
scientific field of endeavor as computing? Those of us 
close to the day-to-day realities will find the "ad' and 
"random" terms more defensible, but we have always 
been led to believe that this is the result of inade­
quacies on our part rather than having an ill-fitting 
structure in which we do our job. 

The theme of this paper is that the planning and 
decision-making framework that programming man­
agement is supposed to use is not appropriate in a 
number of respects and that a more reasonable one 
must be developed. Moreover, a new framework that 
will be more appropriate for the more significant 
programming development projects will also be better 
than the present one for many of the most challenging 
general management tasks of the future. 

Before attempting the formulation of a new 
framework, we should identify the elements that 
make the old framework unrealistic. I will take exam­
ples from programming projects, but the key issues 
are relevant in many other areas although this is not 
always obvious. This similarity may be demonstrated 
by the growing practice of referring to all study, 
analysis, and planning tasks as software in addition to, 
the more conventional programming. It is imoortant 
to note my examples are taken from "systems" pro­
gramming where the tasks are relatively large, tech­
nically demanding, and interactive and have a vague­
ly defined set of resources and requirements. I wish to 
eliminate from discussion the set of programming 
tasks in which the following are not true-they are as 
well suited to conventional techniques as any design 
or mechanization task. 

1. The "product" delivered is really the satisfaction 
of a need .on the part of the user rather than the 
supplying of a system or item. This distinction gains 
significance when you realize that the needs of the 
user change in the process of development for a 
number of reasons. The development effort must be 
organized to accommodate this reality rather than 
treat it as an unwelcome perturbation in an otherwise 
ordered existence. The reasons for the changes in the 
user's needs are not all one sided and in the normal 
course of events can be as much of an advantage to 
the supplier as a burden to him. This will be true if 
the effort is structured to accommodate change and if 
the development group does not expend unnecessary 
effort resisting it. One of the most fundamental rea­
sons for these changes is that the very existence of the 
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"product" changes the user's requirements and edu­
cates him to possibilities. Whether this is an advan­
tage or disadvantage to the implementer is mostly a 
function of his organizational framework. Every man­
ager is aware that changes have always been un­
avoidable, but the development effort is always or­
ganized as if "this time it will be different." 

2. The effort is almost always performed by "ex­
perts" who, though qualified, do not have experience 
in this type of task or with the current type of 
equipment. In other words, there is seldom available 
the required expertise-it must be developed in the 
course of producing the result. Typically, this is the 
most time-consuming and expensive part of the whole 
effort. Proof of this statement is easily found in the 
common experience of having to completely redesign 
and implement a system at the last minute. Typically 
such redesign takes less than 10% of the time of the 
original implementation because the programmers 
know how to do if the second time around. The 
implication that nearly 90% of the original "design" 
effort was education and organization is largely cor­
rect. The implications of using improper labels will be 
discussed later. 

3. Programmers are hard to manage and, perverse­
ly, the best ones seem to be the hardest to handle. 
This is a fact of life. If the organization can only 
accommodate "manageable" types, a large segment of 
the'most productive and creative programmers are 
not available to it. Often these "unmanageable" types 
are merely badly managed. However, even with the 
current professional marketplace, any aggressive pro­
gramming development group will have a few prima 
donnas and will need to find a way to use their 
talents. 

4. The consequences of low quality perf.ormance 
are generally hidden and have a disproportionately 
high impact on the end result. As an example, the 
performance of an extremely expensive hardware con-, 
figuration will be degraded to a fraction of its capabil­
ity by very subtle inefficiencies in the programming. 
Also, usually there is no objective measure of system 
efficiency because there is nothing comparable 
against which to measure the end product. Money 
spent on software systems is vastly more productive of. 
performance improvement than hardware advances. 
Factors of two to three are commonplace; improve­
ments measured in orders of magnitude are not un­
common. Lest we boast of our technical cleverness in 
achieving such an improvement, why was the system 
designed and used for so long, so inefficiently? How 
many other grossly inefficient systems are performing 
without anyone's awareness? 
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Planning Framework ... 

Systems are getting bigger. One result is that there 
are more people who have to work closely for a long 
period of time. More specifically, the implementers of 
these systems not only have to be cooperative, they 
must also be able to communicate. Consequently, the 
"best" design is frequently the one that is most easily 
understood and safely modified by all the members of 
the team that will be interacting with it over the life 
of the project. Often this is not the design that is most 
technically satisfying or efficient in operation. Gen­
erally, moderate inefficiencies can be tolerated in 90%, 
of the' system and the other 10% can be "tuned up" 
with a good technical team after the system is running. 

Programmers are notoriously poor communicators 
in both the written and spoken forms. Many systems 
programs have been written without design reviews, 
design specifications, or any comments in the code. 
This works reasonably well when only a few individ­
uals are involved, the duration of the effort is short 
enough that the originators complete it, and the level 
of complexity is relatively low. Not many systems meet 
all these criteria. 

On a reasonably large project one man cannot be 
the technical decision-maker. For one thing, there 
aren't enough mental giants to go around. Even'if 
there were, it is plainly foolish to organize with an 
implied dependence on a few key individuals. The 
alternative is painful but necessary-cooperative, 
group decision making. The senior technical people 
must jointly resolve their problems, compromise their 
designs, and still take personal responsibility for the 
results that are not completely of their own choosing. 
Decision making and responsibility no longer have a 
one-to-one relationshIp. 

Operational system objectives are ambiguous. 
Projects are often specified in terms of end use rather 
than produced product. A good example is a re­
quirement to deliver a computing system that im­
proves city traffic flow 20%. The systems where the 
objectives are spelled out in the producer's terms, 
such as system data-handling capacity, compiled 
statements per second, etc., are less frequent. A key 
point is that the contractual relationships are very 
imprecise under these conditions. Significant factors 
that can upset the performance actually produced are 
virtually impossible to predict and can be contractual­
ly defined only with great difficulty. The only answer 
to this is a harmonious, completely candid relation­
ship between the customer and the producer. The 
performance specification must be viewed as an 
evolving record of the system design. The very 
thought of managing such a project is painful to most 
managers, but many customers now know that they 
do not have to allow the supplier to deliver his 
product, irregardless of whether or not his problem is 
solved. 

Really dynamic growth and challenging projects 
will go to organizations that are willing and able to 
operate in the following fashion: 

1. Structure the management and planning in a 
way that recognizes the fluidity of the task. Specifical­
ly this means that detailed planning, although more 
necessary than ever before, must be treated in a 
manner very different from previous practice. Task 
breakdown, level of effort, time for completion, indi­
vidual assignments, preliminary design decisions, and 
milestone definitions should always be treated as ten-

tative. The plan ~hould have alternative approaches 
and responsibility overlap. 

The usual practice is to make a single plan and 
allow some undefined pad for each task because the 
planner suspects that future conditions will not be as 
expected. Present planning recognizes this same un­
certainty, but simplifies it by assuming correct analy­
sis and design and then adding a factor for unknowns. 
In the proposed approach, the task is assumed to be 
only partially defined; contingent plans for the un­
knowns are laid out depending on results at future 
points in time. Milestone events can be points at 
which tasks are completed and/or new plans are 
made which use one of the alternatives. (This ap­
proach is used to some extent in research projects 
where it is clearly recognized that the task is only 
partially known.) 

A corollary of the above is that the plan or the 
design definition was not made in heaven and is 
subject to review. The plan is merely a record of the 
best thinking done with information available at the 
time. It is only a tool for the convenience of those 
responsible for the project and should be changed at 
their discretion. Obviously all change is costly, but 
this is a normal trade-off situation. 

2. Insist on adequate documentation and organize 
the paper work system so that it i<; as painless as 
possible. The only way to integrate a system design 
besides trying it out functionally (i.e., on the com­
puter) is to communicate that design to all con­
cerned. The least ambiguous way to communicate the 
complex details of the design is to write them down. 
Most programmers (system analysts, engineers, man­
agers, etc.) hate to do this because it forces them to 
commit themselves before they are ready, and, even 
worse, it displays for the readers of the document all 
the weaknesses of the design (the design~r?). This is 
precisely why it is necessary. 

There are two important areas for which man­
agerrient must provide if the documentation is going 
to be available and useful in the implementation of 
the system. The first is the easiest, although it is often 
not provided due to mistaken ideas about economy in 
support services. The second is far more difficult. This 
first area covers the mechanics of producing the 
document. Clerical services should be abundant and 
of high quality with additional help such as technical 
editing, drafting, and junior technical skills readily 
available. No technical staff member should ever have 
to wait in line for document reproduction, to proof­
read typing, reorganize a specification to fit a re­
quired format, redraw a ·flow chart from a rough 
sketch, or wait more than a day for proofed typing to 
be returned. If he does and he needs it sooner, 
management is spending dollars to save pennies in 
support services. 

The second area addresses the fact that by docu­
menting a design, the designer exposes himself to the 
criticisms of everyone and he must be able to defend 
everything that he writes. If the organizational struc­
ture is threatening in any way, nothing is going to be 
documented until it is completely defensible. Of 
course the excuses heard will never mention this, but 
it will be a prime reason why nothing ever gets 
written up until it is all finished (after the most 
important need for it has passed). 

Sometimes the threat is not real but the individual 
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has become accustomed to organizations that are 
threatening and is instinctively defensive. vVith pa­
tience, this problem can be dealt with. More often the 
threat is real and it is management's fault. This is a 
complex problem and cannot be solved in an isolated 
way.' A number of writers in the field of organiza­
tional development (Argyris, Bennis, Drucker, Likert, 
McGregor and others) have dealt with this. An article 
hy Chris Argyris, "Resistance to Rationalized Man­
agement Systems" (Innovation Magazine #10), 
provides a good description of the reasons organiza­
tions are secretive and defensive. Strangely enough, 
the article was written because of the opposition to 
management information systems that he had dis­
covered. My experience in the computer industry 
hears out Argyris' contention that better information 
is not really desired because it is threatening. No 
wonder the complex software systems take so long to 
integrate-everyone is afraid to corrimunicate in the 
design stage and they have good reason to be afraid. 

3. Design and implenwntation must be reviewed 
by another individual at least once. This will be 
agreed to by everyone, but in my experience, tech­
nical review is either an occasional, emotional expe­
rience which is more trouble than it is worth, or it is 
not done at all in any realistic manner. 

Technical review needs two ingredients (among 
others) before it can be efficient and effective. The 
first ingredient is timely and adequate documentation, 
as mentioned in item 2 above. Without documenta­
tion, review meetings are a waste of everyone's time 
because none of the attendees have really analyzed 
the design so that they could review it constructively. 
No comments need to be made about the salesman­
ship, one-up-manship, and sheer boredom that frus­
trates any serious attendee of these sessions where the 
participants are not prepared. In addition to having 
the documentation available, management must make 
it clear that it must be read and allow time for this to 
be done. For large projects it is advisable that certain 
senior technical staff members have this as their pri­
mary area of responsibility. 

More subtle but more important is the. attitude 
with which the technical reviewers approach the task. 
If their viewpoint is that they want to integrate the 
design being reviewed with the rest of the system 
(including their own area of responsibility), and the 
purpose of the review is to accomplish that, then 
there is the basis for an effective design review. This 
means that the whole system is being reviewed in the 
light of the design under discussion, and it should be 
true that other portions of the system design will be 
scrutinized and could be changed as a result. Only in 
this way will the problems that would otherwise show 
up in system integration be exposed. This whole issue 
is, of course, just another aspect of the nondefensive 
relationship among the members of the organization. 

The preceding suggestions obviously were "fix-it" 
kinds of answers. My experience has shown that they 
relieve many of the problems, but create new ones 
when applied in the existing order. For one thing, few 
organizations can tolerate such things as constantly 
changing contractual requirements, total honesty 
with the customer, and admittedly tentative design as 
a continuous fact of life. This is particularly true of 
the higher-management types, who seldom see the 
underlying reasons for these conditions but observe 
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the outward manifestations limited hy all of the con­
tradictions of their own organizational concepts. An 
even worse problem is sometimes experienced by 
those members of the development team who are 
accustomed to clear responsibility delineation and 
authority to go with it. They refuse to be critically 
reviewed by their peers and cannot accept overlap­
ping responsibility. This working environment is in­
compatible with their experience and habits. 

All of which paints a discouraging picture. What 
can be done? I don't know, but I feel that in all but a 
few organizations, the existing companies will never 
be able to adapt themselves to function effectively. 
New organizations, with no commitment to existing 
attitudes and techniques and composed of individuals 
that are not afraid to deal honestly with each other 
and with their customers, are going to be the profit­
able problem-solvers in the future. What is more, the 
members of this team will be accustomed to am­
biguity in authority and responsibility. These groups 
will be able to function effectively with constantly 
changing objectives and ill-defined interfaces. Many 
of the youngest technical people are very well suited 
to this and will probably gravitate to positions of 
responsibility because of their effectiveness. Orga­
nizations they head will be the exciting growth ve­
hicles of the '70s, just as most of the exciting growth 
companies of the '60s were newly created and were 
not committed to the old ways of doing business. 

The beginnings of the '70s have already been pain­
ful enough to convince many of us in the computer 
business that things will be different. However, most 
of us will attempt to avoid the logical conclusions and 
will cling to the old ('60s type) ways. We then 
become the objects of the very kind of criticism we 
directed against the old industrial firms-that of being 
out-of-step with the times. 

If there is any solution, it is to organize for the 
temporary and the ambiguous. This requires a differ­
ent viewpoint and tolerance for the lack of security 
inherent in this environment. There may be no alter­
native, however. An aircraft production superinten­
dent, viewing idle assembly buildings, said "The only 
thing wrong with this company is that it needs an­
other 5,000-plane contract." He was right-they were 
perfectly well organized to build 5,000 planes any 
time anyone wanted 5,000 planes. • 
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has taught computer sys­
tems courses. He is a reg­
istered electrical engineer 
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PERSPECTIVE 
an interpretive review of significant developments 

\Nimmix Award Draws Fire Over 
Procurement, Conversion Costs 
"From now on, we're gonna offer the 
cheapest systems possible, regard-

. less of how lousy they are," said one 
loser shortly after Honeywell walked 
off with the big one - a $51.3 million 
contract to update the Worldwide Mili­
tary Command and Control System 
(Wimmix). CDC, IBM, and Univac 
were the also-rans. For both the gov­
ernment and the bidders, it was possi­
bly the longest, most complex, most 
acrimonious dp procurement on re­
cord. Each company submitting a bid 
probably spent a record amount to 
prepare it - between $3 million and 
$6 million apiece, according to one es­
timate. 

Henry Forrest, CDC senior vp, 
said, shortly after the award was an­
nounced, "If an over-auctioneering 
environment coupled with relaxed 
specifications and extended bench­
mark qualification periods are allowed 
to become a way of life, the industry 
will - and al ready has in the case of 
RCA - look elsewhere to do its busi­
ness." 

There were comments in the same 
vein from Burroughs, RCA, and Uni­
vac. One possible result is that a fed­
eral commission now studying gov­
ernment procurement will be asked to 

,. take a closer look at the way dp 
equipment is procured. Help may also 
be sought from Congress - most 
probably from the Joint Economic 
Committee chaired by Sen. William 
Proxmire. 

The Fine Print 
Honeywell offered to sell DOD 35 

systems, with specified software and 
other support, for $51.3 million. The 
federal supply schedule price of the 
same systems was about $40 million 
higher. To obtain the discount, which 
amounts to approximately 75% of the 
$51 .3 million purchase pric~, the Pen­
tagon must buy the systems within 
one year after they're delivered. In­
cluded in the saving is 570 man-years 
of free systems analysis and engi­
neering assistance. Maintenance is 
priced at a maximum of $6200/month· 
the first year and escalates about 
45% by 1978. 
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The contract obligates DOD to or­
der nine Wimmix systems by next 
June 30; up to 26 more can be or­
dered within the following year. The 
first sYtitem will be delivered next 
January to SAC headquarters at Of­
futt AFB, near Omaha. The last sys­
tem must be in place by December 
'73. The contract includes 25 software 
packages but excludes any conver­
sion or application programming. This 
work will be done by DOD in-house or 
by separate contract. Honeywell is 
probably assuming that it will get most 
ot these contracts. In fact, one source 
says the company must get add-ons 
to turn a profit on its Wimmix bid. 
Honeywell officials insist they'll make 
money on the contract as is. 

Honeywell based its bid on a 
souped-up version of the GE 645 and 
655 (now called the H6050 and 
H6070). One observer says the com­
pany had to invest relatively little in 
these machines, since they were al­
ready developed when GE's comput­
er business was acquired last year. 
Thus, Honeywell could come up with 
a bid that reportedly was $20 million 
below the one submitted by the near­
est of its rivals (allegedly Univac). 

This figure, as well as the others, 
shouldn't be considered precise be­
cause the contract gives Wimmix 
managers a great many options, and 
the cost of the buy fluctuates depend­
ing on which combination of options is 
chosen. Three basic system configu­
rations were specified, for example, 
but bidders had to offer a maximum 
and minimum size of each. 

Award ot the Wimmix contract 
represents a major victory for techni­
cians within the Joint Chiefs of Staff, 
who have been insisting for years that 
the system is needed and is being 
adequately planned. If and when the 
full story comes out, Deputy Defense 
Secretary Packard will get much of 
the credit. For, on the day before the 
contract was signed, Packard called 
Rep. George Mahon, crusty chairman 
of the House Appropriations Commit­
tee, and persuaded him to OK the 
buy. The committee previously had 
been extremely critical of Wimmix. 

We understand that Packard turned 
Mahon around by pointing out that if 
the pending contract wasn't signed 
immediately, several Wimmix users 
would have to negotiate separate 
buys for new computers, and this 
would further complicate the already­
difficult job of developing a centrally 
managed hardware- and software­
compatible Wimmix network. Report­
edly, Packard also mentioned the in­
dustry's need for a shot in the arm, 
and promised to keep a tight rein on 
deployment of the system - thereby 
responding to the committee's chief 
discontent. 
. But if the House committee is molli­

fied, other Wimmix critics aren't. They 
insist that key questions, which should 
have been answered before the rfp 
was put out on the street, still haven't 
been settled. As a result, Wimmix us­
ers are now locked into a system that 
may not be the best obtainable and 
may not even be adequate. If that's 
true, they say, the whole investment is 
suspect. 

These are some of the questions 
that allegedly haven't been answered: 

The Secretary of Defense still 
hasn't decided when to phase out the 
"second standard" IBM systems that 
now support some 30 Wimmix com­
mands. Wimmix managers have only 
a rough idea of what it will cost to con­
vert existing programs and know even 
less about the technical difficulties in­
volved. An effective data manage­
ment system is crucial, yet DOD is 
currently evaluating three candidates 
and doesn't really know whether any 
of them can be made sufficiently ma­
chine independent, or what the cost of 
this independence will be. The project 
is to be managed and supported cen­
trally - a technique that hasn't al­
ways worked in the past, particularly 
with complicated systems; yet key 
elements of the management organi­
zation remain to be worked out. The 
hardware being acquired from Honey­
well was designed, for the most part, 
more than two years ago, and the 
workloads specified in the contract 
depend an data collected five years 
ago; so there is a real possibility the 
"new" systems won't last six years, 
as contemplated by DOD planners. 

-Phil Hirsch 
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RCA Versus Its Users: 
"Divide and Conquer" 
They referred to it alternately as "the 
wake" and "the funeral." One dele­
gate called it "an exercise in futility." 
Another said he wanted "to punch one 
of them in the nose." When asked one 
of whom, he replied, "I don't care. 
Anybody'li do. That's how frustrated I 
am." 

It was the RCA Computer Users 
Association meeting in late October in 
San Francisco. A suggestion made 
during a new members' orientation 
session on the evening preceding the 
formal opening of the meeting strong­
ly hinted at the focus of the sessions 
to come. It was for creation of a spe­
cial interest group on dass actions. 
And while this group didn't hold any 
formal meetings during the three-day 
conference, Bob Farmer, director of 
data processing for Orange County 
(Calif.), who volunteered to chair the 
new group, seemed to take the job 
seriously. 

In spite of the undercurrents of 
emotion and a program that had to be 
constantly changed, CUA president 
Dave Rau and members of his execu­
tive board did an admirable job of con­
ducting a businesslike conference 
and developing, in a relatively short 
time, a position paper that seemed to 
please everybody. 

But RCA called the shots as far as 
corporate participation went. And 
maybe that was as it should be, for 
RCA picked up the tab. It could very 
well have been the last RCA-financed 
CUA meeting. Corporate spokesman 
Joseph W. Rooney, president, RCA 
Data Processing Div., assured the 
group that RCA would continue to 
support the CUA - which involves, 
among other things, paying for every 
third CUA meeting - "for as long as 
the organization adheres to its original 
charter." The feeling among CUA 
board members was that RCA would 
consider some of the actions taken at 
the San Francisco meeting as outside 
the original charter and would with­
draw support. "But we don't feel that 
our intents and purposes have 
changed a bit," said Rau. 

The original program called for 
Rooney to address a general session 
from 10 to 11 a.m. the first day of the 
conference. This was to be followed 
by a half-hour break after which 
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Rooney would spend an hour answer­
ing questions both written and from 
the floor. It didn't quite work that way. 
Until Rooney walked into the Hotel 
Mark Hopkins' Peacock Court at ex­
actly 10 a.m. on Monday, Oct. 25, 
CUA officials didn't know where he 
was staying, if he were indeed in San 
Francisco. 

What Rooney said in his 20-minute 
(not one-hour) talk has been widely 
reported, as has been the disappoint­
ment his remarks evoked in CUA. His 
parting comments were that he would 
see individual users in 15-minute ses­
sions in his suite and that appoint­
ments could be made through Rau. 
He didn't come back to answer ques­
tions until 3 o'clock that afternoon, 
and they were questions that had 
been submitted to him in writing and 
which he had had a chance to sift 
beforehand. For the most part his an­
swers were as evasive and general as 
his earlier remarks and were received 
with the same disappointment. Some­
one said afterward that he'd counted 
the number of times Rooney used the 
word "individual." He used it more 
than 20 times. "They're determined to 
divide and conquer, and they're going 
to do it." 

Most of those who had an individu­
al audience with Rooney reported that 
the sessions were "short and pleas­
ant." Some said he answered their 
questions "as much as he was able, 
even calling back east in some cases, 
but answers for the most part were 
hard to come by." One who got an 
answer that itself implied another 
question was Robert J. Conroy of Ow­
ens Corning Fiberglas Corp. He want­
ed to know how long RCA's Cherry 
Hill data center would continue to be 
operated. "We need that back-up." 
Rooney's answer was that the data 
center will continue "for as long as 
RCA's corporate MIS is run on RCA 
equipment." The implied new ques­
tion iS,of course, how long will that be. 

The position paper adopted by 
CUA at the meeting said CUA "is ab­
solutely and unalterably opposed to 
the manner in which the RCA Corpo­
ration has chosen to effect this disso­
lution." The language in the corridors 
and during the breaks was much 
stronger. Words like brutal, irrespon-

sible, and ruthless were common, as 
were phrases like a black eye to the 
industry, a body blow to the industry. 

And there was a lot ot talk of legal 
action both in and out of the sessions. 
Many felt the CUA as a group should 
have legal counsel; and while no final 
decision was made on this point, the 
executive board was going to look into 
it. One of the strongest cases for hav­
ing legal counsel was made by James 
N. Haag of the Univ. of San Francisco, 
who described what USF planned to 
do and suggested this course of ac­
tion as a guideline for others. He said 
USF dp people had gone to the 
school's law school dean with their 
RCA contract (lease/purchase) right 
after the announcement. They'd re­
ceived an "off the top of the head" 
opinion from him that they could get·· 
out and get all their money back from 
RCA and maybe more. This would be 
based on asking RCA for 5% of lorigi­
nal machine value for loss of revenue. 
USF was a Bay Area test site for'RCA 
and derived revenue from this. They 
would ask another 10% for additional 
conversion costs which they would 
not have had to incur had they been 
able to upgrade to new generation 
RCA equipment. Another 20% would 
be sought for loss of resale value. 
They checked resale value of their 
equipment after the announcement 
and found it had gone down by that 
amount. And then there would be a 
percentage asked for damages, 
which could go as high as 60%. For 
USF, damages could include such 
things as loss of prestige in the com­
munity of universities, loss of alumni 
giving because they were made to 
look bad, and students trained on ob­
solete equipment unable to get jobs. 

A big pitch made by Haag was: 
"Don't sign a certification document 
under pressure." Certification is a 
kind of renegotiation process RCA is 
going to go through with each of its 
customers and, according to Rooney, 
they hope to complete this within 30-
45 days. 

Few users liked the term certifica­
tion. One who was··particularly offend­
ed by it quipped: "It seems to me we 
ought to be certifying RCA. But then I 
don't think any of us would want to 
certify them." "Ha," responded an­
other, "the most trusted name in elec­
tronicsl" 

-Edltn Myers 
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RCA Autopsy: 
The Cause Was Within 
When C. Allen Burns was preparing a 
talk last August to be delivered at the 
Univ. of Calgary in October at a meet­
ing observing the centennial of Bab­
bage's death, he decided to call it 
"The Autopsy of a Company." It was 
to be about RCA Computer Systems. 

Burns thought then that he would 
be dissecting a company on the verge 
of death, that he would be predicting 
its demise. Instead it turned out to be 
an autopsy after the fact. His big point: 
"RCA was in no way disadvantaged 
by IBM's entrenchment. The problem 
was within. The death should be at­
tributed to suicide or cancer." 

Burns was the architect of the 
Gemini computer (Aug. 15, 1970, p. 
39) and a founder of ill-fated Comput­
er Operations, Inc., which planned to 
build it but ran out of money a year 
ago and folded. He was a systems 
architect for RCA when he was pre­
paring his talk in August. He left 
RCA's employ as a voluntary lay-off 
the Friday before the meeting in Cal­
gary. At Calgary he painted a picture 
of an organizational nightmare, "top 
heavy with management" and riddled 
with "technical incompetence." 

He said that prior to the influx of 
IBM people who followed L. E. Done-' 
gan, Jr., into top spots in RCA Com­
puter Systems "RCA was engineer 
dominated and was building irrelevant 
stuff." 

Burns described Donegan as 
"very shallow technically" and said 
he made a mistake in concentrating 
his eariy efforts on straightening out 
the marketing organization without 
"ferreting out the rat nests in the de­
velopment program at the same time. 

"All of the IBM guys were IBM peo­
ple out of IBM water, but they didn't 
know it. RCA was just big enough so 
that it seemed to them they were still 
at IBM, but it wasn't big enough for 
them to get away with acting like they 
were. They made the mistake of be­
lieving ,the technical people, which 
was OK at IBM but not at RCA. Too 
many of the old-line RCA technical 
types were absolute incompetents." 

Prior to the arrival of the IBM peo­
ple, said Burns, RCA was planning a 
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new product line, a total of five ma­
chines to match 370/135s through 
165s, to be developed by both RCA 
and Siemens. RCA was to do the 
smallest, the largest, and one in the 
middle; and Siemens, the two on ei­
ther side of the middle. With the arrival 
of the IBM contingent, he said, "ma­
chines were decommitted one by one 
until only the 155 equivalent was to be 
built." This was Project Alligator, and 
according to Burns it was a technical 
nightmare. "At first the planned ma­
chine wasn't even going to be com-

JOSEPH W. ROONEY: President of RCA 
Data Processing Division seconds before 

. the not-too-pleasant task of answering 
questions from delegates to RCA Comput­
er Users Assn. meeting in San Francisco 
(see p. 41). 

patible with the Spectra 70. They took 
care of that, but there was no review 
of hardware organization; technology 
developed for larger machines was 
kept in where it wasn't needed and 
made production incredibly expen­
sive." 

Of RCA's software operation, 
Burns said: "Before the IBM influx the 
software arm was run like a university. 
Nobody had any idea of specs or 
hardware development practices. 
They built things by letting them grow 
likeTopsy." He said the operating sys­
tem for the 70/46, TSOS, "grew like 
Topsy with a malignancy." 

While Julius Koppelman was look­
ing over the books (Nov. 1, p. 42), 

Burns said there were "two technical 
types from corporate roaming around 
talking to the technical people (him­
self included) and piling up enough 
info to predict an impending technical 
disaster." 

And the RCA board, armed with 
financial bad news from Koppelman 
and hints of a technical disaster to 
come, says Burns, "were confronted 
by an oblivious Donegan who walked 
in with a five-year plan which would 
cost $500 million. That did it. If he'd 
said anything else, they might not 
have acted as precipitously as they 
did." I 

Burns called RCA's personnel 
practices, particularly' the way they 
handled layoffs following the an­
nouncement, "straight out of the 19th 
century." He said employees who had 
joined RCA after April 1 (himself in­
cluded) got no vacation pay. There 
was one week's severance pay al­
lowed for every year of service up to 
25 years, and those with less than one 
year got two weeks' severance plus 
two weeks' "in-lieu-of-notice" pay. 
The catch, he says, is that the lieu-of­
notice pay comes two weeks after 
layoff, and the severance one month 
after that. He predicted there will be a 
class action taken against RCA by 
employees and said "a big-name law­
yer has taken an active interest." 

But the big danger, as Burns sees 
it, lies in "letting the story that it was 
all IBM's fault be perpetrated. For the 
good of the industry, this nonsense 
must be put to bed; otherwise the gov­
ernment will step in and a bureaucra­
cy will be created that will be much 
harder to live with than IBM domi­
nance. 

"RCA has long said it was going to 
be number two in the computer indus­
try. It was - number two to get out­
and unless the other companies start 
cleaning their own houses and setting 
about being truly competitive, there 
will be three-way photo finish for the 
number three spot in the next couple 
of years." 

Hardware ... 
From a Think Tank? 
Trimmed to fighting weight in its sec­
ond year as a publicly owned compa-
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ny, one-time think tank System Devel­
opment Corp. is a contender in a new 
arena. SDC has gone into the hard­
ware business. 

SDC introduced its first hardware 
offering, its System/One smart termi­
nal (Nov. 15, p. 84) at the Fall Joint 
Computer Conference. And the reason 
SDC expects it to succeed in the mar­
ket place is appropriate to a former 
think-tank: "It's the smartest." 

SDC's soft-spoken head man, Dr. 
George Mueller, who was a senior· 
vice-president at General Dynamics 
Corp. and a NASA associate adminis­
trator before being handed the tough 
job of turning SDC into a commercial­
ly profitable company, doesn't see in­
troduction of the System/One as a 
departure for the firm. "We've always 
had a hardware capability. We just 
wanted to use some of our knowl­
edge." 

And they're proceeding carefully. 
No production schedule had been set 
up prior to the FJCC introduction. Pro­
duction was to be determined by reac­
tion. SDC had at this writing just one 
prototype unit which was demonstrat­
ed for prospects at the company's 
Santa Monica, Calif., headquarters 
prior to being shipped to Las Vegas 
for the Fall Joint. 

Having determined reaction and 
production, the company planned to 
begin l)1arketing the system only in 
Southern California through its own 
staff and "selected representatives." 
Then, when their service and mainte .. 
nance capabilities had been tested, 
the system would be marketed na­
tionally through reps. 

SDC, best known as a software 
company, claims to be the oldest in 
this field and the biggest "in terms of 
dollar volume of contracts com­
pleted." It's big in urban systems, and 
one of its biggest jobs in this category 
could make the company big in com­
munications. It's a $3 million program 
establishing a communications net­
work for the Los Angeles County 
Sheriff's department. This, in fact, 
says Dr. Mueller, "was our first real 
excursion into hardware. We use 
computers to do communications, and 
while it's a project tailored to a specif­
ic user, we hope others will see it and 
want something like it." 

Dr. Mueller has managed to make 
SDC profitable. In fiscal 1971 ended 
June 27, the company earned $131,-
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000 compared to a loss of $553,000 
the year before. And while first quar­
ter '72 figures were not available at 
this writing, he said the quarter's earn­
ings exceeded those for the whole 
1971 fiscal year but fell below 1971's 
first quarter. "How do you explain that 
to stockholders?" One way might be 
to tell them how SDC has "trimmed to 
fighting weight." Dr. Mueller reorgan-

DR. GEORGE E. MUELLER 
"Not a departure" 

ized the company into two general 
groups - Plans and Programs and 
Service Functions - under two group 
vice presidents, James B. Skaggs, 
operations, and Gordon Selby, corpo­
rate development. He charged 
Skaggs and Selby with cutting indirect 
expenses ... "like my salary." They 
didn't cut his salary, but they did cut 
indirect expenses, which were running 
at $14 million annually, by $2 million 
- and most of this was salaries. The 
reorganization and trimming took 
about three months and some 200 
people left SDC during that time, but 
only half of these, Dr. Mueller said,left 
because of the reorganization. The 
rest left because the work they were 
doing "just wasn't there any more." 

A special feat for SDC in its 1972 
first quarter was attaining profitability 
in its time-sharing operations. They 
closed down their East Coast time­
sharing center in mid -1971 because 
"there just weren't enough custom­
ers." Those eastern customers they 
had were put on a multiplexor in 
Washington tied into the West Coast 
center which operated a 360/67 due 
to be upgraded to a 155 by January. 
This operation "broke even" in fiscal 
1971. Dr. Mueller hopes System/One 
will boost their time-sharing sales. 

SDC's new boss likes his job. "This 
is fun. I'm really getting to know the 
people." 

IBM Suspends 
Rental Hikes 
Users should be watching IBM for 
pricing moves now that the wage­
price freeze has given way to the con­
trol boards. In October,lBM suspend­
ed the rental and maintenance in­
creases it announced July 28, bowiryg 
to government edicts; they were to 
have been effective Nov. 1. 

But it did uphold the purchase price 
increases on System/370 processors 
and 12 submodels of. System/3, ef­
fective with the announcement. The 
increases on the 155 and 165 cpu's 
are about 8 %; on the 135 and 145 
processors with internal memory, 5.3-
8%; and System/3, 6%. The effect is 
an increase in the already large pur­
chase:lease ratio of the 370, tem­
porarily hurting the few leasing com­
panies dealing in that family. 

The question is whether and when 
IBM will reinstate the rental and/or 
maintenance increases due on the 
360 and 370 cpu's and some peri­
pheral gear (Sept. 1, p. 53) and how 
the price control board will react. Ob­
viously IBM wants those increases, 
but if there is any noticeable and un­
wanted trend toward purchase due to 
benefits like the investment tax credit, 
the firm could conceivably leave 
things as they are for a few more 
months. This, of course, must be trad­
ed off against the loss in revenue due 
to the peripheral price changes last 
spring and how much was to. be offset 
by the cpu rental hikes. 

On the legal front, IBM, in its trade 
secret suit against Memorex involving 
the 3330 disc drive, has now filed for 
a preliminary injunction to prevent 
Memorex from using any IBM trade 
secrets or confidential information 
pending the outcome of the trial. This 
is an intermediate step in the lawsuit 
(which asks for a permanent injunc­
tion among other things) and is based 
on documents and depositions of pre­
trial discovery. 

Overseas Earnings Give 
IBM Profit in Third 
Despite the receSSion, and contrary to 
predictions by some prominent 
securities analysts, third quarter earn­
ings of IBM increased. The figures 
were $2.27 per share last year to 
$2.31 this year. 

According to data published by 
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Burnham and Company, however, 
IBM's pretax net earnings were $508 
million for the quarter, down from 
$514 million last year, but higher than 
the first and second quarters of this 
year. And IBM's· tax rate decreased 
from 49.5% last year to 47.4% in this 
year's third quarter, apparently as a 
result of the elimination of the 10% 
surcharge and increases in foreign 
earnings, although overseas income 
was not broken out in IBM's nine­
month report. Burnham and Company 
noted that the effective devaluation of 
the dollar relative to foreign curren­
cies may also have contributed to 
earnings. 

For the nine months as a whole, 
after tax earnings were $772,827,469, 
up from $742,272,425 for the corre­
sponding period in 1970. Net earnings 
before taxes were $1,471,227,469 
and $1,469,772,425, respectively. 
Chairman T. Vincent Learson com­
mented that "There have been no 
material changes in the trends previ­
ously reported .... Net orders booked 
continue to be adversely affected by a 
high rate of discontinuances of data 

processing equipment formerly in­
stalled on a rental basis. This appears 
to be largely due to economic condi­
tions and is reflected in the increase of 
12.5% in rental and service gross in­
comes over the corresponding nine 
months of 1970." 

... -

SEARCH to Try 
Satellite System 
Project SEARCH (System for Elec­
tronic AnalYSis of Criminal History), 
the federally funded 20-state project 
to develop and evaluate an automat­
ed interstate system of criminal histo­
ry retrieval, will go on the air Dec. 6 
with a satellite communications ex­
periment in fingerprint transmission 
following correction of problems 
which delayed an originally scheduled 
Oct. 1 start-up. 

Participants will be the Los An­
geles Sheriff's Dept. (LASD), the Cali­
fornia Bureau of Criminal Indentifica­
tion and Investigaton (CII), and the 
Florida Dept. of Law Enforcement 
(FDLE), which will plav the part the 
federal government would piay in an 
actual working system. 

LASD will make use of its Ampex 
Videofile-based ORACLE (Optimum 
Record Automation for Court and Law 
Enforcement) storage and retrieval 
system, transmitting prints from the 
system via an earth station input sys­
tem to Clio CII will search its files for a 
match, transmitting those fingerprints 
it can't identify to FDLE via the 
Hughes ATS-3 satellite. 

SEARCH coordinator Paul Wor­
meli said problems involved in setting 
up earth stations and a malfunction in 
the A TS-3 were among the causes of 
the October delay. The experiment is 
scheduled to last six weeks and to ac­
complish measurement of time inter­
vals; definition of resolution require­
ments, both lines per inch and gray 
scale, using both analog facsimile and 
digital facsimile equipment; determi­
nation of the degradation effect of a 
facsimile store-and-forward capabili­
ty; determination of the maximum sig­
nal-to-noise ratio allowable; and col­
lection of cost data and related infor­
mation to allow comparisons of a pro­
jected satellite system with alterna­
tive systems. 

Introducing the new Pertec 
8Y2-inch Reel Tape Transport. 
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While Others Worry 
Burroughs Booms 
What with GE and RCA departing 
from the computer industry, many 
persons have taken to speculating on 
what firm will give up next. But one 
dwarf that isn't mentioned in such 
conversations is the maverick Bur­
roughs, which goes its own way and 
makes a profit. 

When Burroughs president Ray W. 
Macdonald spoke to a luncheon 
meeting of the New York Society of 
Security Analysts recently, no one 
questioned his firm's commitment to 
computers. Indeed, the spirit was jovi­
al. And with good reason: Burroughs' 
nine-month earnings rose 10% to a 
record $40.5 million, and revenue was 
up 5%. 

Macdonald is optimistic, not just for 
Burroughs and the computer industry, 
but about the economy a~ a whole. He 
thinks Burroughs is "stronger than we 
have ever been in our 85-year histo­
ry." As for the computer industry, Bur­
roughs rejects the argument that the 
computer market has reached a state 

of "overcapacity," or a plateau. Rath­
er, "we feel that a relatively unlimited 
market opportunity exists today. 
There is a large computer population 
installed throughout the world. How­
ever, much of this equipment is ob­
solete in terms of its ability to satisfy 
today's rapidly changing demands." 

As for the national economy, Mac­
donald feels an upturn in the business 
cycle is beginning, and he suggested 
that many youthful observers, spoiled 
by nearly unbroken business gains in 
the '60s, overreacted to the present 
recession because they had come to 
believe that business cycles were a 
thing of the past. 

Lockheed Aims High in 
Core Replacement Market 
Lockheed Electronics last month was 
zeroing in on the end-user market for 
core replacement memories for the 
IBM 360 series and was starting high, 
focusing on 360/67 users. 

Ian Ebel, who jOined the firm in Oc­
tober and was charged with the job of, 

That's why we call it 
the Midi. 

Pertec Peripheral Equ ipment intro­
duces a new 81!2-inch reel tape 
transport for your data entry, 
data acquisition, or mini computer 
application. 

Now for less money than you'd expect 
to pay, you can get 1200 feet of tape 
stC?rage with big machine perform­
ance. Only the Pertec midi transport 
operates in both NRZI and phase 

encoded tape formats with higher 
data reliability. And you'll get easier 
tape loading. 

The new 5000-Series tape transports 
are available in 7 or 9 track, 800 cpi 
NRZI and 9 track, 1600 cpi phase 
encoded tape formats. Tape speeds 
are 12.5 to 37.5 ips with a fast rewind 
of 150 ips. Choose from read-after­
write, write/read, or read only models. 

Eloston (617) 899-6230· Washington, D.C. (703) 573-7887. New York (203) 966-3453 • Detroit (313) 769-4376· London Reading 582115 
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as he put it, "getting those core re­
placement boxes moving out the 
door," said he targeted the 67 users 
because "we're the only ones who 
can supply their needs. It's a small 
market but the only one in which we 
have exclusivity." He hoped to have 
the 67 market "tied up" by this month 
and move on to 65 users "where we 
have a lot of competition." 

Lockheed has been selling memo­
ries on an oem basis since 1959 and, 
says Ebel, "doing very well at it." The 
attempt to sell plug-to-plug replace­
ments for core memories under Lock­
heed's own label is a new one. Ebel 
says they plan to look over the 370 
market once they've established a 
firm 360 base. They have five 360 ver­
sions, Models 2, 3, 5, 12 and 13. The 
2 is the basic building block for the 
others; the 12 is the 360/67 version. 

Japan's Big Six: Trend 
May Be to Consolidation 
Ten years ago in Japan, there was 
only the shell of a domestic computer 

And Pertec can also supply a com­
patible data formatter which includes 
data timing and control functions 
which would normally have to be pro­
vided in your tape controller. For 
asynchronous applications, a buf;­
fered formatter is available. 

These IBM compatible transports are 
loaded with an the standard Pertec 
features such as electronic write 
deskewing, tape cleaner, dynamic 
braking, low power consumption, and 
temperature stable head gUide 
assembly. 

Pertec's midi transports are backed 
by our own service and support 
organization in 30 U.S. cities and 15 
foreign countries. 

Write or call for more information on 
the medium size transport from the 
largest independent supplier of digi­
tal magnetic tape transports in the 
world. Pertec Peripheral Equipment, 
9600 Irondale Avenue, Chatsworth, 
California 91311. (213) 882-0030. 

PEe has outgrown its name. 
Our new name "is ... 

PEIUEC 
PERIPHERAL EQUIPMENT 
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Crashguard. 

Now"Scotdi'Brand 
creates 

a disk pack 
coating 

that protects itself. 
[and protects your read / write heads] 

Now, from 3M laboratories comes 
a major improvement in disk packs: 
Crashguard, an exclusive disk coating 
that actually guards against the disas­
ter of a head crash on your disk drive. 
It protects you against lost computer 
time due to disk pack/ disk drive inter­
face problems. 

This extra-hard and extra-smooth 
coating can sustain most head-to-disk 
contacts without permanent damage to \\ 
the disk surface. 

More importantly, in the event of a 
severe crash, Crashguard minimizes 

the after-crash buildup of oxide debris 
and contamination on the read/write 
head. It helps to prevent additional 
crashes, helps keep resultant damage 
from spreading to other disk packs and 
drives. 

For further information about our 
. latest advances in disk packs, write 

Market Services, Magnetic Products 
Division, 3M Center, St. Paul, Minn. 
55101. 

When more improvements come 
in magnetic media, you can expect 
them to come from 3M. 

3m 
We've got a habit of getting there first. 

"SCOTCH" I~'; A F~fGI:.;r[Rr D TRAD( MARK or 3M co. 
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industry. But the government, fore­
seeing the importance of such an in­
dustry, nurtured what was there and 
encouraged its growth. Open compe­
tition from manufacturers abroad was 
stifled by the imposition of import 
quotas and tariffs, while domestic pro­
ducers were encouraged to license 
technologies developed elsewhere. 
To fund the leasing of systems to us­
ers, it joined the manufacturers in 
forming an organization just to serve 
this purpose. And, of course, govern­
ment agencies and ministries leaned 
over backwards to acquire their sys­
tems from Japanese firms, rather 
than Yankee peddlers. 

What resulted w.ere six dominant 
mainframe makers, dubbed the Big 
Six. But it became apparent that Ja­
pan couldn't support six computer 
manufacturers, so the influential Min­
istry of International Trade and Indus­
try has been encouraging them to 
merge, consolidate - whatever it 
takes to come up with two or three 
strong firms that could compete effec­
tively in world markets. 

The first step in this direction was 
recently taken with the announcement 
that Fujitsu and Hitachi, currently 
numbers one and two in volume of 
sales, have agreed to share in the de­
velopment, production, and marketing 
of future lines. Contrary to earlier re- . 
ports, however, the two companies 
have not agreed to merge their com­
puter operations. Instead, they will 
pool their r&d efforts on the next gen­
eration, which we understand will be a 
whole family of compatible comput­
ers, possibly extending up to the 360/ 
195 class. Meanwhile, both compa­
nies will reportedly continue to market 
their current lines independently. 

In time, observers see a merger of 
these two firms' computer operations, 
forming a company with significant 
size and capability. At the end of the 
latest fiscal year, March 31, Fujitsu 
had computer sales of almost $190 
million, and Hitachi's came to some 
$180 million. That total would be close 
to what Burroughs had during its last 
fiscal year in the way of revenue from 
the sale of computers and related 
gear - $404 million. 

All along, Fujitsu has been the only· 
one of the Big Six with no ties to a 
foreign company. Lacking these ties, 
it was the first to attempt to market 
computers in the U.S., although 
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there's now some question as to 
whether it did or did not have an ar­
rangement to do so with Automation 
Sciences Inc. of Jersey City, N.J. Hita­
chi, the other partner to this agree­
ment, had a licensing deal with RCA 
Computers, and the latter's collapse 
apparently made this joint effort poss­
ible, perhaps even necessary. 

Anticipated now are link-ups be­
tween Nippon Electric, a Honeywell 
licensee, and Toshiba, left out on the 
limb by GE. As already reported in 
these pages, these two have had dis­
cussions - none too encouraging, we 
hear - that may be continuing. That 
leaves a more imminent pairing: Mit­
subishi, licensed with Xerox Data Sys­
tems, with Oki, tied in with Univac. 

TI's New Mini 
Has Price Appeal 
That minicomputer oem market is 
looking more and more like an Aus­
tralian tagteam wrestling match, with 
the newest entry into the business -
Texas Instruments,lnc. - already do­
ing battle with the other major con­
testants, Digital Equipment Corp., 
Data General Corp., and Varian As­
sociates. 

Tl's earlier entries into the mini 
market were somewhat less than suc­
cessful - it took TI a year to sell a 
machine to an outside customer -
but the new model, the 960A, has a 
low enough price tag and good 
enough specifications to merit im­
mediate and serious attention in the 
market place. In fact, even before the 
machine was introduced at the FJCC, 
TI had a few firm orders in hand. 

"We've already established our 
production run," said Richard C. Jen­
nings, Tl's manager of computer mar­
keting. "The 960A is already being 
used extensively in-house, and we'll 
be delivering to outside customers in 
January." 

The 960A carries a $2850 price tag 
for a basic model with 4K of semicon­
ductor memory. The new 16-bit ma­
chine is aimed primarily at the tradi­
tional process and industrial control 
market. Jennings said that the ma­
chine has been "thoroughly tested in­
house" and is "highly reliable." He 
added: "We think we're ready. We 
chose not to announce the machine 
until it was producible." 

Jennings said that TI would also 
continue its efforts in selling minicom-

puters as parts of systems. Tl's earlier 
minicomputers are the 980, which 
sells for $6800, and the 960, which 
sells for $8450. Neither machine has 
sold well. 

For one thing, the new TI machine 
is interesting because it pits semicon­
ductor memories against core memo­
ries on a low pricing level. Customers 
interested in fast execution times and 
other high-performance functions will 
be interested in the new semiconduc­
tor memory machine, while core will 
appeal to customers who need high 
stability in their applications. TI is also 
offering the 960A with core, but at a 
substantially higher cost - $4600 
with 4K of memory. "Our big push is 
on the MOS semiconductor memory," 

. said Jennings. "TI makes MOS, but TI 
doesn't make core." 

Jennings said that TI has software 
available for the new machine, which 
was designed around the 960. In addi­
tion to FORTRAN, TI is offering a gen­
eral-purpose TI software translator, 
which, Jennings said, enables cus­
tomers to write their own program­
ming language. Some software will be 
sold too. Peripherals, including print­
ers and discs, will also be available. 

The new machine will be marketed 
through Tl's Digital Systems Div., 
whose headquarters is in Houston. 
Jennings pOinted out that the division 
already had a national marketing and 
servicing force in place, and he added 
that the force is being beefed up to 
handle the new machine. Surprisingly, 
TI is not offering a discount schedule 
for orders of less than 100 machines. 

Tl's move into the computer busi­
ness could cause some problems for 
the large electronic components com­
pany. The firm also supplies to virtual­
ly all of its 960A competitors, who 
could take a dim view of buying com­
ponents from a competitor. Some ob­
servers believe that TI announced the 
older 960 and 980 machines in the 
spring of 1970 to test the reaction of 
its minicomputer customers. The feel­
ing is that TI decided to go ahead with 
the 960A when the firm encountered 
no resistance from its minicomputer 
customers because of the two other 
machines. 

Another obvious question raised 
by Tl's move was whether other semi­
conductor and components manufac­
turers would follow suit. Motorola has 
been marketing a minicomputer, but it 
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hasn't sold well. Fairchild Semicon­
ductor once announced plans to enter 
the minicomputer business, with a 
brace of machines, but pulled back 
without delivering any. 

The minicomputer oem business 
had been appearing to be narrowing 
down as Hewlett-Packard and 
Honeywell seemed to be backing off 
from the fierce infighting that has been 
the order of the day in that business, 
particularly between Digital Equip­
ment and Data General. Tl's entry into 
the market - plus the recent entry of 
Philips into the same market - indi­
cates that there are still some potent 
companies around that want to get 
into the scrap. 

Second Step to Unite 
Software Firms Taken 
Software firms of the U.S. are uniting. 
Or are they? 

In Denver this fall, 56 people 
showed up for the first meeting of the 
newly formed Software Section of 
ADAPSO (Association of Data Proc­
eSSing Service Organizations), and 27 
of them decided to join. But in Wash­
ington, D.C., home of the three-year­
old Association of Ind~pendent Soft­
ware Companies· (AISC), that organi­
zation of nine companies said it was 
"interested in some of ADAPSO's. 
goals," but for the time being wasn't 
accepting an ADAPSO offer to amal­
gamate. 

Larry Welke, first president of the 
Software Section, said AISC has been 
invited to take part in its activities and 
attend meetings. But Welke, head of 
International Computer Programs of 
Indianapolis, said he wasn't expecting 
any immediate display of interest from 
AISC. The latter organization, whose 
members include such large houses 
as Informatics and Planning Research 
Corp., has devoted virtually all of its 
attention to government matters, par­
ticularly what it sees as a proliferation 
of in-house dp services in government 
- services it feels should be provided 
by independents. 

Last month AISC helped form The 
National Council of Professional Serv­
ice Firms in Free Enterprise, a Wash-

. ington-based organization of three 
professional societies and eight com­
panies. Heading it is Robert Krueger, 
president of Planning Research. It es­
sentially will plead the same case as 
AISC but embrace all types of govern-
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C¢MPL¢T~ BTC-7/200 
BATCH TERMINAL CONTROLLER-$1950 

• Adds graphic output to the CDC 200 User Terminal 
• Field installable in less than 1 hour 
• Completely automatic plotting at speeds to 300 steps per second 
• Free housekeeping software may be loaded from the terminal 
• BTC-7/200 $1950, DP-1 Plotter $3550, DP-3 Plotter $6400 

The BTC-7/200 plus plotter enables a 200 Terminal user to produce 
fast reproducible records of graphs, charts and drawings, annotated 
with alphanumerics. Flexibility if) limited only by programming imag­
ination. A plot is generated by operation of three independent axes. 
The pen carriage (Y) axis moves bi-directionally over the paper 
surface. The pen may be raised or lowered (Z) axis on command c 

to mark the paper. The paper (X) axis moves bi-directionally under 
the pen beam for records up to 144 feet long. The C0MPL0T® 
plotters use a bi-directional Z-fold (fan fold) paper mechanism, 
offering many advantages over conventional roll chart techniques: 

• Record is always immediately available 
• Record can be read like pages of a book 
• Graphs store flat 
• Sheets can be detached to give 

standard size fileable plots 
• Paper can be loaded or unloaded in 

the middle of a record or sequence 
Unlimited record length can be generated. • 

D1J@M@~@rru 
InSTrUmenT 

DIVISION OF BAUSCH&LaMB~ 

4950 TERMINAL AVENUE. BELLAIRE. TEXAS 77401 

(713) 667-7403 CABLE HOINCO 

DlJ@(1!]~u;@(]j) I European Office Johanneskirchner Strasse 17 
Instrument 8043 Unterfohrlng. Miinchen. W. Germany 0811 97-1673 
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How do you tell your board 
you need bigger computers 

again? 
Instead of reporting the need for new and bigger 
computers, tell the board you've found a way to 
make those overloaded computers operate effi­
ciently for several more fiscal years. The solution: 
Collins C-System, a communications-oriented com­
puter system. It extends your present processing 
capabilities and protects the company's investment 
in existing hardware and software. 

The C-System does it with connectability and 
associated communications software that allow 
dozens of processors and peripherals thousands of 
miles apart to be connected in a single unified net­
work. 

The boundaries of the C-System can extend as 
far as the boundaries of your operations. The sys­
tem can encompass such things as factories and 
plants, design laboratories, command and control 
functions, and many others. The system becomes 
an integral part of these functions and actually reg-

ulates, controls, and schedules activities outSIde the 
computer system as well as those of the system 
itself. 

The C-System lets you keep the system you 
have-including other manufacturers' computers­
and add modular increments of hardware and soft­
ware as you need them. 

Let us show you how the C-System can help 
you reduce that recurring cost of equipment 
change-out. Contact Collins Radio Company, Dept. 
300, Dallas, Texas 75207. 
Phone: (214) 235-9511. 

COLLINS 

~ 
COMMUNICATION / COMPUTATION / CONTROL 
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ment-owned services it feels should 
be provided by independently owned 
professional service firms. 

Bernard Goldstein, president of 
ADAPSO, said other matters ofmutu­
al interest besides government issues 
should be given the attention of his 
organization. A dissenter was Joan 
Van Horn, president of VIP Systems 
Corp., Washington, who distributed a 
letter during a joint meeting of the 157 
persons who attended the general 
meeting in Denver and said the as­
sociation should move its headquar­
ters to Washington from New York "to 
be closer to the people they should be 
talking to most." 

Miss Van Horn, who has an anti­
trust suit against IBM and who folded 
her company last spring after IBM 
repossessed the firm's 360/40 for 
nonpayment of back rental charges 
(May 1, p. 65), said the organization 
should be "insulated" from IBM's in­
fluence. "This is vital," she said, "to 
permit ADAPSO to contribute mean­
ingfully to discussions on the IBM 
problem on behalf of the best inter­
ests of its members." 

Welke said the Software Section 

French Firm Refines 
Port-a-Punch Idea 
Remember the IBM Port-a-Punch -
the little hand-held device introduced 
several years ago to punch aO-col­
umn cards with a pencil through a 
transparent guide? A small firm in Par­
is, Perfo-Guide International, 4 Rue 
Fabre d'Eglantine, has refined and ex­
panded the idea to the extent the de­
signer of IBM's device might not have 
thought possible. 

A hopper has been added for blank 
cards, a stacker for completed ones. 
A guide automatically strips off the 
chad as the card is moved to the out­
put hopper. When completed, the 
card is pushed back toward the input 
hopper and then guided to the bottom 
of the output hopper so that the cards 
remain in order. Jean Tsuk, the head 
of Perfo-Guide, said he has designed 
several variations, each for a specific 
application. 

Tsuk thinks salesmen - and sales 
managers - will love it. "It is hard to 
persuade salesmen to. fill out report 
forms on their calls. But they might be 
persuaded to punch a few holes in 
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will have a newsletter to keep soft­
ware houses abreast of events affect­
ing their businesses. Meetings will 
cover marketing, financial, and some 
government-related subjects, he said. 
One goal is to establish standards, 
such as a standard procedure for 
documentation of programs, but the 
success of this will depend a lot on the 
number of firms who take part and 
whether they are sufficiently repre­
sentative of the software industry. 

At present this is doubtful. A major 
software company, Computer Sci -
~nces Corp., does not belong to 
either association and is a member of 
still another group, the National Coun­
cil of Technical Service Industries. 
System Development Corp., of Santa 
Monica, has· joined ADAPSO - but 

_ that won't help a unity move, since 
one of AISC's complaints has been 
SOC's "privileged position" with the 
Air Force (Aug. 15, 1970, p. 37). 

Goldstein is optimistic. "We had 56 
software houses talking to each other 
in one room today," he said. "That's 
the first time in history so many have 
ever been together - even by acci­
dent. It's a start." 

cards, guided by questions on each 
card." 

Tsuk said some models for inven­
tory control have hard-copy capabili­
ty; that is, a user retains a ledger re­
cord of what has been punched on the 
card. The firm has sold "several thou­
sand" of the units in France and is 
now seeking U.S. distributors. The 
highest priced version is $50. 

NE\NS BRIEFS 

SJCC to Automate 
Last month's Fall Joint Computer 
Conference in Las Vegas probably 
was the last JCC to have manual 
registration. Jacquard Systems, 
which debuted a computerized sys­
tem for trade show registrations last 
summer at the Western Electronic 
Show and Convention, said they'd re­
ceived a verbal commitment from 
JCC organizers for operation of a 
similar system at next year's Spring 
Joint. 

Univac Offers OCR-B 
Beginning next month, Univac will pro­
vide a numeric subset of OCR-B, the 

What does a 
company with 
10~ programmers 
gain from our 
general ledger 
system? 

100 programmers. 

And you can bet they'll all be 
involved in important projects. But 
one thing's for sure, whether it's 
one of our clients with 100 pro­
grammers or just one, their assign­
ments won't include developing 
an in-house accounting system. 

That's what we do for them. For 
a flat $12,500. Actually, we provide 
more than just a general ledger 
system. Ours is a management 
responsibility reporting system with 
up to 99 levels of automated con­
solidations. It budgets. It forecasts. 
If there's trouble ahead, our system 
pinpoints it in plenty of time for it 
to be corrected. 

The beautiful part about it is that 
it's ready to go. You don't have to 
spend one dollar in computer time 
to develop it. Or a moment of your 
programmers' time to debug the 
system. You save time and money 
all around. And to an EDP manager, 
that's the name of the game. 

Let us show you our system. And 
the list of our clients who use it. 
Banks, manufacturers and service 
businesses. Blue chip companies 
with billions in·assets. You'll get the 
same attention they g~t. And you'll 
get a system immediately. At 
$12,500. 

Call or write today. You have 
everything to gain. Starting with 
your programmers' time. 

AN COM 
... the Fin'ancial Systems Firm 

ANCOM OFFICES 
Los Angeles: 8929 South Sepulveda Boulevard, 
Los Angeles, California 90045. 
Telephone (213) 649-1616. 

Boston: Telephone (617) 332-7060. 

Chicago: Telephone (312) 986-1346 

Cincinnati: Telephone (513) 961-0776. 

Honolulu: Telephone (808) 955-6631. 

Houston: Telephone (713) 464-5127. 

New York: Telephone (212) 2:48-4324 

San Diego: Telephone (714) 235-4242. 

England: Telephone 01-686-3661. 
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· .. to know what's really going on 
in the field ... you should read 
computer articles in over 300 
publications every month, review 
hundreds of books a year and 
scan countless hard-to-find 
papers, brochures, reports and 
surveys. Or risk becoming 
obsolete before your time. 

How to Cope? 
Keeping up with the ever­
accelerating flow of new 
information in data processing 
would be a full-time job for an 
entire staff of qualified 
professionals. 

In fact, it is a full-time job for 
such a staff-the editors, 
analysts and writers at 
DATA PROCESSING DIGEST. 
Every month, they help scores of 
your colleagues cope with the 
information explosion-quickly 
and efficiently- by selecting, 
digesting, reviewing and 
reporting the significant new 
developments in the field. 

Free Sample Issue 
Fill in and return the coupon 
below, and we'll send you a free 
sample issue and subscription 
information. No obligation 
naturally. 

.... ----------------~ 
Data Processing Digest 
6820 La Tijera Blvd. 
Los Angeles, Calif. 90045 

Please send free sample issue 
and subscription information to: 

NAM~E __________ _ 

TITLc.-E __________ _ 

o EPT __________ _ 

COMPANY _________ _ 

ADDRESS, _________ _ 

CITY __________ _ 

STATE___ ___ ZIP ____ _ 
L _______________ _ 
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easy-to-read font developed by the 
European Computer Manufacturers 
Association. It is the first time Univac 
has offered the ECMA font. and it is 
being made available worldwide. The 
new font consists of 14 characters -
the numerals 0 to 9 and the signs for 
plus, more than, less than, and long 
vertical marks. It wi" be available on 
Univac 9200, 9200 II, 9300, 9300 II, 
and 0768-00-99 printers. A special 
selection feature wi" enable the Uni­
vac 2703 Optical Document Reader 
to read OCR-B. 

GTE Enters Maintenance 
GTE Information Systems Inc. has en­
tered the third-party maintenance 
field via its Ultronic Sy!3tems Corp. 
field service force. Service wi" be pro­
vided for vendors of peripherals by 
the 300-man- staff based at 64 loca­
tions. Ultronic field service began in 
1961 and has serviced a range of 
communications products, including 
multiplexors, crt terminals, printers, 
and modems. Plans call for the ser­
vice network'tobeexpanded t090 cen­
ters with 550 personnel next year. 
GTEIS says third-party maintenance 
is currently a $150 million per year 
business, growing at 15-25% annual­
ly. 

. SHORTLINES 
Precision Instrument Co., Palo Alto, 
Calif., has completed and delivered its 
first Unicon trillion-bit laser mass 
memory. The memory will be used as 
a mass storage unit for "Iiac IV and 
has been installed at NASA's Ames 
Research Center, Moffett Field, 
Calif .... A lot of people want to come 
to the rescue of RCA users these 
days. Value Computin~ Inc., Cherry 
Hi", N.J., is one. VCI has scheduled a 
series of seminars "to present IBM 
360 and 370 systems in an objective 
way, relating them to the RCA frame 
of reference." ... Burroughs Corp. 
formed a new division to be responsi­
ble for a" activity connected with the 
B 5700, 6700, and 7700 and to con­
duct development programs for future 
large-scale systems. It wi" operate 
out of corporate headquarters in De­
troit .. , Electronic AssoCiates, Inc., 
West Long Branch, N.J., purchased 
a" outstanding stock of Process 
Analyzers, Inc., Houston manufactur­
er of single and multistream process 
chromatographs in stand-alone and 
computer-compatible models. • 

WOUldn't it be a 
shame if your 
computer .system 
could perform 
better and you 
didn't know it? 

Underperforming peripherals 
mean lost processing hours - lost dollars 

spent for performance not delivered. 

NOW, A SOFTWARE PACKAGE THAT LETS 
YOU MONITOR THE PER1PHERALS ON 

IBM 360 AND 370 SYSTEMS 

PERIPHERAL T 
MONITOR 

SYSTEM 
PMS measures 21 major functions of 
these peripherals: card reader, card 
punch, printer, magnetiC tape, disk, 
and console typewriter. The program 
also checks the internal speed of the 
CPU. 

NO OTHER DIAGNOSTIC 
ROUTINES PROVIDE PERFORMANCE 

FIGURES OF THIS TYPE. 
WriHen in IBM Assembler for IBM 360 
and 370 systems. Requires no operating 

system. 
Send for a free General Information 

__ ~_~~~c~~~~ ______ ~ __ 

CiiO DATA SERVICES 
P.O. Box 1548, Tampa, Florida 33601 

Please send PMS brochure 
Name ____________________ __ 

Title. ___________ _ 

Firm ___________________ _ 

Address, _________________ _ 

City __________ _ 

State __________ Zip ___ _ 

IBM Model ______________ _ 1--____ ------------------_1 
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Mini Monitor 

The Dynaprobe-8000 Programmed 
Monitor is said to be the first com­
mercial application of computers 
monitoring other computers. It in­
cludes not only the vendor's black 
box, but a PDP-ll/15 minicomputer. 
Use of the mini eases dealing with 
difficult measurement problems as so­
cia ted with such advances as paging 
and dynamic resource allocation. The 
system extracts measurements of the 
efficiency of operating systems, user 
programs, and file structures. It sells 
for $23K. Deliveries begin next 
month. COMRESS, Rockville, Md. 
For information: 
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Disc Storage 

The race among major peripheral 
manufacturers to offer the first elec­
tronically and logically compatible 
3330-type disc system to end users 
has apparently been won by this firm 
with its model 3670. While capacity 
and data transfer rates have neces­
sarily stayed the same as the 3330 at 
800 megabytes and 806 KB, respec­
tively, the average access time has 
been shaved to 27 msec by using an 
advanced voice coil. Probably the 
feature that will interest potential 
customers most, however, is the 
price. Since the first 3676 system de­
liveries won't begin until about this 
time next year, rental rates haven't 
been determined as· yet. But pur-

Communication Network 

The first product from this firm is a 
communications system allowing up 
to 256 devices to communicate over a 
single telephone line, radio link, or 
twisted-pair wire. These devices 
might be sensors, controllers, data 
entry devices, displays, or computers, 
and a unique code is sent along the 
line for each device so that only that 
device responds to the command. In­
dividual plug-in circuit boards at 
each device on the line convert the 
data into the desired format, which 
can include analog to digital and D/ A 
if needed. Markets where the Recep­
tors system" is expected to find accep-
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The Un-Mini 

"The 1616 is not a minicomput~r," 
says its manufacturer. Rather, it's' a 
16-bit $16K computer with LSI and 
MSI, which, in competitive tests, 
"matches or exceeds many of today's 
small and medium scale computers." 
Directly addressable memory ranges 
from 4 to 64K words with a cycle 
time of 750 nsec. Software includes 
an assembler, I/O handlers, text edi­
tor, debugging aids, diagnostics, a 
FORTRAN compiler, ~ystem moni­
tor, macro assembler, and library. A 
host assembler and processor simu­
lator for running on the Univac 1108 
is also available. The 1616 has both 
industrial and military versions. De­
livery is three months ARO. UNIVAC, 
Blue Bell, Pa. For information: 
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chase prices will be 8-10% under 
IBM'S $357,200 announced price, and 
there will probably be comparable 
rental savings. MEMOREX CORP., 
Santa Clara, Calif. For information: 
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tance include process monitoring and 
control, production monitoring, cred­
it verification, security systems, and 
hospital patient monitoring. Prices 
for the turnkey system ( excluding 
software preparation if a minicom­
puter is needed to implement the 
system) start under $10K. RECEP­
TORS, Redondo--Beach-:-Calif. For 
information: 
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Selectric Terminal 

The Terminal/1472 is a modified Se­
lectric typewriter compatible with 
the IBM 2741 terminal. It features an 

Channel Selection 

The Contention Channel Expander 
selects one out of two, three, or more 
full-duplex channels and connects it 
to a single data and control signal 
interface. Applications include port 
sharing, intercity contention, multi­
point polling, and automatic fall­
back. It can be used with modems, 
terminals, multiplexors, and front 
ends, and is normally supplied with 
RS-232 interface circuits. One CCE 
cabinet can hold up to 16 contention 
triads. Dual triads without power are 
$230 each. Delivery is 45 days ARO. 
TIMEPLEX INC., Norwood, N.J. 
For information: 
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Minicomputer Printer 

One of the most frequently heard 
complaints in this industry comes 
from minicomputer users who can't 
find a relatively fast though inexpen­
sive printer to complement their 
small-scale systems. And though the 
initial market thrust for the PRINTEC-
100 will be toward oem's, help 
for the individual user must be on the 
way. The PRINTEC-l00 prints a 64-
character ASCII set across a 136-char­
acter line at 100 cps. The price in 
lots of 100 to oem's is $1760 each. 
Prototypes are currently being tested 
by several large oem manufacturers. 
PRINTER TECHNOLOGY, INC., 
Woburn, Mass. For information: 
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all-electronic keyboard that provides 
half- and full-duplex transmission. In 
full-duplex mode, each character is 
verified by the computer before it is 
printed out. The data rate is 14.8 cps 
with parity checking on each char­
acter. Tabs may be set and cleared 
under computer control. Codes 
available are correspondence and 
BCD. Serial and parallel inputs and 
outputs are provided for EIA RS-
232B transmission for controlling 
such devices as cassettes or paper 
tape equipment. Single units are 
priced at $2900. Delivery requires 30 
days ARO. COMPUNETICS, INC., 
Monroeville, Pa. For information: 
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( Disc storage 

,Double-density 2314-type disc stor­
age systems such as the 23142 make 
sense for installations planning on 
keeping their 360 equipment around 
for awhile. The 23142 doubles the 
2314 capacity, cuts the access time, 
etc., without increasing the Roor 
space. But such drives may be 
around a lot longer than we sus­
pected at first, since they have more 
attractive cost/byte ratios than even 
the much publicized 3330 at its cur­
rent price. And the 23142 hooks up 
to 370s too, offering a real alternative 
to the 3330 for unsaturated 370s. No 
hardware or software changes are re­
quired for attaching the 23142 sys­
tem to the selector channel of either 
system. The transfer rate is 312 KB, 

Minicomputer 

The D-116 16-hit minicomputer is, in 
effect, a second-source Data General 
Nova 1200, being "plug, program, 
and mechanically interchangeable" 

- . __ h .. ..,. __ 

_~~<m-~~;::-.... ~aw~ZW.P3 
. . , 

with that machine. A 4K version of 
the D-116, fea turing extensive 
MSI/LSI circuitry, is available 30 days 
ARO for $5100. DIGITAL COM­
PUTER CONTROLS, INC., Fair­
field, N.J. For information: 
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Disc Storage 

The same technology that went into 
this manufacturer's RAD large-scale 
disc unit for its own computers has 
now been applied to a line of oem 
small-scale hcad-per-track discs. The 
three models of the 727 Mini Disc 
vary only in their 800,000 and 
1.6/3.2 megabit capacities. The 
average latency time of 8.3 
msec and the 3 MHz transfer rate are 
the same for all three versions. Prices 
start at $6K for the smallest unit in 
single quantity, and deliveries are 
immediate. XEROX DATA SYS­
TErvlS, EI Segundo, Calif. For in­
formation: 
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with an average access time of 35 
msec. Monthly rental for a full eight­
drive configuration (plus an off -line 
spare) is $4750, including mainte­
nance. The 23142 systems are avail­
able now. CONTROL DATA 
CORP., Minneapolis, Minn. For in­
formation: 
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Plotting System 

A Nova minicomputer and the ven­
dor's DPS-7 plotter (Nov. '69, p. 
301) are combined to provide a pro­
grammable system, the DPS-8. The 
user can select from up to 20 files 
stored on mag tape and command the 
plotter to draw the selected plots au-

S/3, 360/370 Mag Tape 

Magnetic tape capability has been" 
added to theSystem/3 Model 10. 
The 3410 magnetic tape subsystem 
consists of one 3411 tape drive con­
taining the control electronics for it­
self and up to three additional drives. 
(If the system is attached to 360s or 
370s, up to six drives can be handled 
by the 3411.) The drives can be 
12.5, 25, or 50 ips models, with the 
two faster models offering dual-den­
sity 800 and 1600 bpi recording. The 
design of the drives is different from 
those we've seen before from this 
vendor, with the reels mounted 
nearly horizontally. Depending on 
speed desired, the monthly rental for 
first drive (3411) ranges from $535-
$855, with subsequent drives rang-

FFT Processor 

Here's something we haven't seen in 
a while-a Fast Fourier Transform 
processor. It's called the 2030, and it 

• • • HARD\NARE 

tomatically. The system can be used 
remotely, or it can be expanded to 
become a stand-alone central proces­
sor. The price of $66K for a basic 
system includes a 30 x 30-inch plot­
ter, with a 45 x 60-inch plotter 
offered as an option. MILGO 
ELECTRONIC CORP., Miami, Fla. 
For information: 
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ing from $240-$385. Deliveries are 
scheduled for the fourth quarter of 
next year. IBM, White Plains, N.Y. 
For information: 
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And Small Cards 

Announced with the 3410 tape sub­
system was the model 2596 96-col­
umn reader/punch for use with Sys­
tem/3, 360, or 370 cpu's. It reads at 
500 cpm, punches at 120 cpm, and 
has an optional feature allowing 
cards to be interpreted. This unit 
rents for $845/month and sells for 
$29,575. First shipments are sched­
uled for the second quarter of next 
year. IBM, White Plains, N.Y. For 
informa tion: 
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can handle arrays of up to 32K com­
plex variables, with typical transform 
times on the order of 35 msec for a 
1K complex variable array. Inter­
faces are available for a long list of 
well-known computers, and there are 
hardware options for doing Cartesian­
to-Polar and Polar-to-Cartesian con­
versions, and array multiplication. 
The basic price for the 2030 is 
$9900, not including the interface 
module. Delivery is 90-120 days ARO. 

UNICOMP, INC., Northridge, Calif. 
For information: 
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400 l.p~p1. printer 
for mini-computers, 
fully interfaced. 
$7800 complete. 

Plugs right in to your mini-computer. Equip­
ped with a full 80 character buffer, MOS mem­
ory, IC logic circuitry and complete interfacing. 
Produces six clear copies of data. Also avail­
able, 132 columns at $10,600 interfaced. For 
complete information, write: Vogue Instrument 
Corporation, 131st Street at Jamaica Avenue, 
Richmond Hill, New York 11418. 

./' 

80 column 
telecommunications 
printer-
80 times as fast. 
Only $11,000 complete. 

80 times faster than conventional teletype­
writers. Operates at 500 I.p.m. and feature~ 
500 character memory as an integral part of 
the electronics. Unit compatibility, 201A or B; 
or any modem conforming to RS-232-C at Baud 
rates up. to 4800 b.p.s. Also available, 132 
columns, $13,800 complete. Write: Vogue In­
strument Corporation, 131st Street at Jamaica 
AVenue, Richmond Hill, New York 11418. 

Printer and card reader, 
fully interfaced. 
$11.'400 complete. 

A remarkable price, with enough savings to pay 
for a new mini-computer (based on DEC stand­
ard published price list dated Feb. 1, 1971). 
The printer has full 80 column line memory 
and a speed of 400 Ipm. The reader reads 80 
·column. cards at up to 400 CPM-and can con­
vert to 96 column IBM System 3 cards in min­
utes. For complete information, write: Vogue 
Instrument Corporation, 131st st. at Jamaica 
Avenue, RichmQnd Hill, New York 11418. 
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HASP Scooped 

The latest HASP replacement is scoOP 
(Simultaneous Capture Of Output 
Processing). It is said to result in 
throughput time savings of about 
33% in certain test job mixes. scoOP 
is a continuous spooling monitor re­
siding within the IBM DOS supervisor. 
It can be installed in a 10K ~IPS DOS 
and will capture on disc all or se­
lected output data from the parti­
tions, whether intended to be printed 
or punched. It requires 632, 840, or 
1048 bytes of memory, depending on 
whether spooling is desired in one, 
two, or three partitions. The package 
includes a program for printing and 
punching the record~ from disc. The 
price is $3250. AIDS ASSOCIATES 
INC., Huntington, Conn. For infor­
mation: 
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Distribution Planning 

A FORTRAN IV program called ADM 
(Aid in Decision Making) maximizes 
a general function of up to 50 vari­
ables having the value of 0 to 1. 
Typical uses for the program would 
be for planning distribution riet­
works, or optimum sales territory de­
liniation, or in urban planning. It is 
written for unconstrained problems 
but can be modified for constrained 

RPG Materials Processor 

RPG programs can be used to access 
files of the IBM Bill of Materials Pro­
cessor through a set of BAL macros 
that run on any System/360 or 370 
hardware under DOS; thus, COBOL 
programming of one-time reports is 

Programming Aids 

Users should be able to reduce pro­
gramming time and cut machine' 
time through three programming 
aids: The first, called COBUHEF, is a 
compiler post processor which adds 
cross-reference and index informa­
tion to the source listing. It runs on 
most machines supporting COBOL. 
The price is $200. The second, called 
PIPEH, or program interrupt proces­
sor, systematically "fixes" data excep­
tion errors and re-executes the inter­
rupted instruction. It is written in 
BAL and runs on System/360 under 

Decision Making 

Billed as a decision-making tool, 
SCAMP produces models consisting of 
a series of rows of descriptive and 
numeric information. It is intended 
for use in forecasting and compara­
tive cost studies. According to the 
vendor, the SCAMP user need only 
have a knowledge of algebra to be 
able to create his own models. SCAMP 
enables the user to select and organ­
ize a number of factors, relate them 
to one another in a prescribed man­
ner, and examine the result. Versions 
are now working on 64K 360/30s 
and up. It's written in FORTRAN. The 
documentation is $25, and the source 
deck is $1250. SCOTT ASSOCI­
ATES, Lansdowne, Pa. For informa­
tion: 
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problems at additional cost. ADM re­
quires at least 110K bytes of memory 
on 360 models 50 and above,de­
pending on the amount of data. The 
package is offered for sale at $15K 
and can be rented for $750/month. 
It is supplied in source deck form by 
mail, including a user's manual and 
input and output samples. MORDE­
CAI WALLENSTEIN, Ramat-Gan, 
Israel. For information: 
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unnecessary. The package includes 
the necessary macro instructions and 
a manual. In an average configura­
tion, it requires about 2K core. The 
price is $250. DIGITAL SOLU­
TIONS, Troy, N.Y. For information: 
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OS. It requires about 3K additional 
core at execution time, and the price 
is $300. The third programming aid, 
TABTRAN, translates specially for­
matted decision tables into COBOL or 
FORTRAN source code. The COBOL 
version is $3900 and requires about 
46K, while the FORTRAN program is 
$3200 and requires around 60K. It 
can be adapted for most machine sup­
porting COBOL or FORTRAN. WEST-
1NGHousE TELE-COMPUTER 
SYSTEMS CORP., Pittsburgh, Pa. 
For information: 
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Buy QANTELV 

smart terminals. 
All the power of a System/3 for less 
than you're paying now! Find out! 

Call (415) 783-3410, Hayward, CA. 94544 
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! Zero In On Your ! 
! Co,nputer Needs Today f 
: With Tol"J~ s Splitsecond 1 
~ i Me",ory Syst(~n. f 
t 1 
t Now heading your way-a brand new breed 1 
t of memory system hot on the computer 1 
t . market. It's Toko's high-speed, woven 1 
t plated-wire memory system, HS 150. 1 
t Dual-designed to operate on the non- 1 
: destructive readout mode, it can be used ! 
t partly for random access, read-write 1 
1 memory and partly for read-only memory. 1 

t General Specifications: 1 
~ • Memory Capacity 16K Byte f 
t (2K words of 72 bits) 1 
t • Read Access Time 125 nanosecond 1 
t • Read Cycle Time 150 nanosecond 1 
t • Write Cycle Time 300 nanosecond 1 

~ Toko's advanced electronics technology f 
t.-:r has developed other top-quality computer 1 
t components, such as memory stacks pulse 1 
t transformers and delay lines. J 
~ r • ....,. • For further information, just call or write ! 
~ I ~ :!:~i~ ?'7~ 2'Ch!~H~h~'YUkigaya, Ohta·ku, Tokyo, Japan ! 
t New York: Toko New York Inc. 1 
t 350 Fifth Avenue, New York, N.Y, 10001 US.A. Tel: 565·3767 1 

Los Angeles: Toko, Inc. Los Angeles Liaison Office 1 
t 1830 West Olympic Blvd" Los Angeles, 90006 Cal. USA. Tel: 380·0417 
t Dusseldorf: Toko, Inc. Europe Liaison Office 1 
t 4 Dusseldorf, Kolner Stra13e 246, Dusseldorf, W. Germany Tel: 78.7064 1 
t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l 
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Project Management 

The Mark III project management 
system combines various features of 
PERT, CPM, and other cost, resource 
allocation, and earned value pro­
grams. Information regarding project 
plans, schedules, status (progress vs . 

. cost), resource curves, manpower 
histograms, and project summary in­
fonnation is produced in the form of 
Can'tt-type bar c.harts and graphs, 
and also as printer listings to facili­
tate detail analysis. The 225K-byte 
FORTRAN program is curret:ltly avail­
able for IBM 360 and 370, Univac 
1108, CDC 6600, and GE 635 comput­
ers. Rental charges are $1250/ 
month for the first year, decreasing 
incrementally down to $250/month. 
PROCRAM CONTROL CORP., Van 
Nuys, Calif. For information: 
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Savings Accounting 

Nearly all forms of bank time deposit 
accounts can be handled by the 
Bankserv Savings Accounting Sys­
tem, developed at the Zions First Na­
tional Bank in Salt Lake City. It pro­
cesses certificates of deposit, pass­
book savings, Christmas club ac­
counts, and automatic transfers from 
checking accounts for savings plans. 
It accepts MICR, punched card, or 
magnetic tape input and handles up 
to 20 different savings instruments. It 
requires a 64K 360/30 or larger. The 
price is $22,500. ARTHUR S. 
KRANZLEY AND CO., INC., 
Cherry Hill, N. J.,For information: 
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Teleprocessing Monitor 

The Teleprocessing On-Line Monitor 
(TOM) provides the interface be­
tween applications programs and a 
telecommunications network. It ac­
cepts and edits messages, activates 
the proper processing module, and 
causes output messages to be trans­
mitted to the user, thus relieving ap­
plications programs of terminal han­
dling and other systems functions. It 
is written in BAL and will run on any 
DOS 360/30 model or larger with a 
40K foreground partition. TOM will 
support model 2260 crt's and 2740 
terminals. The purchase price is 
$7500, or the program can be rent­
ed. FRANKLIN DATA SERVICES 
CORP., Springfield, Ill. For informa­
tion: 
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BOOKS 
The Technology of Computer Music, 
by Max V. Mathews with the col­
laboration of Joan E. Miller, F. R. Moore, 
J. R. Pierce, and J. C. Risset. The Mol. T. 
Press, Cambridge, Mass. 1969. $12. 

This book is primarily written to 
show the reader how music synthesis 
has been accomplished with the well­
known MUSIC V computer program. 
The book is arranged in three main 
sections: introductory comments on 
digital waveform processing, exam­
ples and description of the MUSIC 

v program and interesting results of 
some psycho-acoustical experiments 
in relation to music. 

The author's presentation of this 
material is well organized; he first 
gives the reader an intuitive feeling 
for the subjects discussed and then 
includes many explicit examples. 
Mathematical models of sampling 
theory and digital waveform pro­
cessing are included as well as some 
specific examples which demonstrate 
important results of the mathemati­
cal theory. The book has the format 
of a textbook and includes exercises 
to test the reader's understanding of 
the material, bibliographies at the 
conclusion of each chapter, and an 
index of subjects at the end. 

MUSIC v is a three-pass comput­
er program consisting of subroutines 
which allow the user to specify pa­
rameters of sound waveforms such 
as frequency, duration, amplitude, 
pitch quantizing, attack and decay 
characteristics and envelope shaping, 
etc. Those who can read FORTRAN 

(with its annoying convention of 
letter "0' s" crossed) are able to see 
exactly how a computer can be pro­
grammed to generate various music 
waveforms. Readers who do not wish 
to wade through routines of code are 
given the essential information in 
graph form, which is easy to follow 
and understand. 

Recently there has been much 
interest among musicologists in the 
use of electronic equipment. The 
approach taken in this text is one 
extreme, that of synthesizing musi­
cal waveforms digitally. This method 
requires large amounts of storage, 
powerful computational facilities and 
a lot of time. For instance, on a 
third-generation computer as much 
as one minute to several minutes of 
computer time is needed to compute 
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a second's worth of musical output. 
However, this method of music pro­
duction is very general and facilitates 
the synthesis of different sounds and 
many melodic lines capable of com­
plex interplay. 

Another approach, on the other 
extreme, uses electronic music syn­
thesizers such as the Moog to pro­
duce music by purely analog means. 
The Moog consists of various volt­
age regulators such as potentiometers 
and variable capacitance circuits 
which determine the various pa­
rameters of sound wavefonns. Al­
though some repetitious background 
rhythms may be programmed in this 
instrument, the Moog is essentially 
a monophonic instrument; but it 
is capable of producing varying 
sounds in real-time. Composers of 
musique concrete have also used the 
switching capability of electronic 
devices in orgamzmg "electronic 
music." The notion here is to record 
sounds in an analog fashion on mag­
netic storage equipment and then 
selectively merge portions of the re­
corded sounds together with the aid 

BOOK 
BRIEFS ... 
Theory of Optimal Control and Mathe­
matical Programming, by Michael D. 
Canon, Clifton D. Cullum, Jr., and 
Elijah Polak. McGraw-Hili Book Co., 
New York, N.Y. 1970.297 pp. $18.50. 

This book has three aims: to present 
a unified theory of optimization; to 
introduce nonlinear programming 
algorithms to the control engineer; 
and to introduce the nonlinear pro­
gramming expert to optimal control. 
It can be used as a graduate text or 
as a reference book. 

The first part of the book shows 
that optimal control and nonlinear 
programming problems are equiva­
l~nt to a simple canonical form of a 
mathematical programming problem. 
Necessary and sufficient conditions of 
optimality are derived for this 
canonical problem and are then spe­
cialized to obtain a number of spe­
cific results for nonlinear program­
ming and optimal control problems. 

The second part presents a selec­
tion of linear and nonlinear pro­
gramming algorithms and shows how 
these can be used for the solution of 
discrete optimal control problems. 

of electronic switching circuits. Many 
mUSICIans are now experimenting 
with electronic modulation, amplifi­
cation and distortion of the sounds 
produced by voice and common mu­
sical instruments. Another musical 
effort is under way at the University 
of Utah to create a hybrid musical 
instrument capable of real-time pro­
duction of music by combining the 
sound generating capabilities of an 
electronic organ and the switching 
power of an electronic computer. 
This will facilitate the creation of 
many interacting polyphonic melo­
dies, each of which may be selectively 
"colored" by analog filters. The con­
tinuing merger of technology and 
music is creating excitement and is 
opening new doors of interest and 
exploration. 

In conclusion, The Technology of 
Computer Music is valuable to those 
who plan to use a computer to syn­
thesize and process digital wave­
forms, and it is interesting to those 
who want to see how this has been 
done with MUSIC v. 

-Alan C. Ashton 

An Introduction to Business Analysis, 
by Ronald DeMasi. Addison-Wesley 
Publishing Co., Reading, Mass., 1969. 
206 pp. $8.95. 

This book is, as it says, an introduc­
tion to the initial activities of systems 
analysis. It covers such subjects as: 
communications, human relations, 
the computer aspects of systems 
analysis, as well as interviewing 
techniques needed to gather systems 
information. The author gives step­
by-step presentation of a case study, 
as well as standards for systems flow­
charting, office layout diagramming, 
organization chartiI?-g, aids for the 
preparation of form analyses, and ex­
amples of forms and charts for evalu­
ating interviews and other systems 
analysis procedures. 

Theory of Automata, by Arto Salomaa. 
Pergamon Press Ltd., Headington Hill 
Hall, Oxford, England, 1969. 275 pp. 
$12. 

This book deals with mathemati­
cal aspects of automata theory, 
rather than applications. Exercises 
are given, but they are theoretical 
rather than numerical, and are inde­
pendent of the text. There is also a 
bibliography, and symbol, author, 
and subject indexes. • 
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SYSTEM 3 MARKET? 
A COPY OF OUR BUSINESS APPLICATION 
'LIBRARY WILL TURN A MINI INTO A 
HIGH,LY ADVANCED INVENTORY CON-. 
TROL SYSTEM; WHICH WILL PROVIDE 
SOPHISTICATED INVENTORY CONTROL, 
TWO PASS INVOICING, AUTOMATIC PUR­
CHASE ORDERS, AND ACCOUNTS PAY­
ABLE/RECEIVABLE. 

CALL OR WRITE 

COMPURAND 
230 E. 17th St. 

Costa Mesa, 
Cal if. 92627 

(714) 645-4025 

$1,995.00* 
1 st Copy Price for Nova-D isc Installation 

DRAMATIC 2nd COpy PRICES 
*Conditional Lease 
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PEOPLE 
At the FJCC last month, AFlPS pre­
sented the 8th Annual Harry Goode 
Memorial Award to Dr. Allen New­
ell, a professor at Carnegie Mellon 
Univ. and Rand Corp. consultant, for 
outstanding contributions to the in­
formation processing industry. New­
ell has concentrated primarily in the 
field of artificial intelligence and is a 
developer of the General Problem 
Solver program ( cPs), which pro­
vided the first de.tailed simulations of 
human problem-solving behavior ... 
Gordon M. Binder will head all fi­
nancial operations, including the 
functions of controller and treasurer, 
as vp of finance for System Develop­
ment Corp. Binder comes from 
Swedlow, Inc;, Los Angeles, and has 
also held financial posts with Litton 
Industries and Ford . . . Richard 
V. Plat, former vp and treasurer of 
Waltham Industries, has joined Com­
puter Machinery Corp., Los Angeles, 
as vp, corporate finance, and will 
serve as chief financial officer for all 
CMC operating companies in the U.S. 
and Europe ... Desmond H. Pitcher 
has rejoined the Univac Div. of Sperry 
Rand Ltd., London, as managing di­
rector after a two-year stint as man­
aging director in the U.K. for Mohawk 
Data Sciences ... Dr. John Pierce, 
pioneer in satellite communications, 
has retired from Bell Labs to become 
professor of engineering at California 
Institute of Technology . . . Maury 
Ronayne has been appointed head, 
systems analysis section, defense plan­
ning and policy section, international 
secretariat, NATO, Brussels. He had 
been a technical support manager for 
the U.S. Defense Communications 
Agency ... Stanley B. Scheinman has 
filled the new post of senior vp and 
chief finance and administration offi­
cer of MCl Communications Corp., 
Washington, D.C., a microwave 
common carrier that now provides 
customized communications services 
between Chicago and St. Louis and 
plans to cover 165 cities ... James 
Dobbie, former director of engineer­
ing for Raytheon Computer Opera­
tions, has joined Varian Data Ma­
chines as vp, engineering ... Charles 
D .. Martin,. the new corporate devel­
opment vp at Systems, Science and 
Software, La Jolla, Calif., comes 
from Digital Resources Corp., Long 
Beach, where he was vp of marketing 
... Kenneth De Witt, former vp/ gm, 
has been elected president of Sonex, 
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manufacturer of I/Onex telemetry 
equipment and data communications 
systems. Harold Weinberg, a com­
pany founder and president/ chair­
man, has stepped aside as president 
but remains chairman of the expand­
ing firm, which recently announced 
its Marketline stock quotation system 
... Consultant Norman Reilly has 
joined Medical Systems Technical 
Services Inc., Rolling Hills, Calif., 
and New York City design services 
firm in the he<llth care field . . . John 
E. Dzien has been elected president 
of Auto-trol Corp., Denver-based 
digital graphic and data systems 
manufacturer, to succeed Thomas G. 
Rittenhouse, now president of Preci­
sion Grinding Wheel Co., Philadel­
phia. Both firms are subsidiaries of 
Electronic Assistance Corp .... John 
D. Kerin has been promoted to vp 
of Singer Information Systems Co., 
New York City ... Benjamin Kessel, 
a founder of Computer Control Co. 
(then Honeywell Computer Control 
Div., now part of the HIS Systems 
Components operation-see Sept. 1, 
p. 54), and his wife were among 
those killed in the BEA plane crash in 
Belgium in October. Kessel left Hon­
eywell in 1968 to form GFK Associ­
ates, a management .consultin?; firm, 
and was active in many Boston-area 
community projects and computer 
industry development in Israel . . . 
A. C. Buehler, Jr.,. was elected chair­
man of Victor Comptometer· Corp. 
to succeed his· late father. Also, 
·George W. May, president and chief 
operating officer, will assume the 
responsibilities of Alvin F. Blake­
well, vice chairman of international 
operations and research who has re­
tired but remains a director ... At 
URS Systems Corp., San Mateo, 
Richard Q. Praeger, president of 
Madigan-Praeger, a URS subsidiary, 
has been elected chairman; and Ar­
thur H. Stromberg, president, has 
been elected chief executive officer. 
They succeed Richard De Lancie, 
who had held both positions and re­
mains vice chairman of the board 
and chairman of the executive com­
mittee . . . R. Blair Smith, eX-IB~r 
salesman and father of SABIm alld 
DCA (which begat SHAHE, etc.; see 
Sept. 1, p. 30), has been elected to 
the board of directors of Ryder, the 
truck leasing firm. Smith recently re­
tired from IBM after almost 21 years 
with the company.. 

New-and 
botbfree. 

A 

The 1971 
Source EDP Computer 
Salary Survey and 
Career Planning Guide: 
comprehensive analyses by indus­
try and position; strategy and tim­
ing in career development; latest 
nationwide salary figures at all 
computer professional levels. 

Career Comment: 
a continuing line on trends and 
events that affect the "people" 
side of the computer field. 

Both yours from. Source EDP, the 
largest recruiting firm specializing 
solely in the computer field. For 
your free copies, write the nearest 
Source EDP office. Or circle the 
reader inquiry card. 
ATLANTA-William G. Barnett, 11 Corporate Square 30329. 

(404) 634-5127 
CHICAGO-Thomas D. Walsh, 100 S. Wacker Drive 60606, 

(312) 782-0857 and 903 Commerce Drive, 
Oak Brook, III. 60521, (312) 323-8980 

DALLAS- Paul E. Dittmer. 7701 Stemmons Freeway 75247. 
(214) 638-4080 

DETROIT - Robert T. Stevens, 24500 Northwestern Highway, 
Southlield, Mich. 48075, (313) 352-6520 

GREENWICH, CONN.-Edward J. Golden, 9 Benedict Place 
06830, (203) 661-3344 

LOS ANGELES-Wayne B. Emigh, Suite 1404, 
3550 Wilshire Blvd. 90010, (213) 386-5500 

MINNEAPOLIS-Fred N. Anderson, 801 Nicollet Mall 55402, 
(612) 332-8735 

NEW YORK-~2w;e68L%~n, 600 Third Avenue 10016, 

PALO ALTO-Gordon F. Best, 525 University Ave. 94301. 
(415) 328-7155 

PHILADELPHIA-George P. Ramming, 1700 Market Street 
19103, (215) 665-1717 

ST. LOUIS-Robert H. Trumbull, Suite 207, 130 S. Bemiston, 
Clayton, Mo. 63105, (314) 862-3800 

SAN FRANCISCO-Richard M. Clark, III Pine Street 94111, 
(415) 434-2410 

UNION, N.J.-Daniel A. Mickel, 2204 Morris Ave. 07083, 
(201) 687 -8700 

Affiliates in the United Kingdom_ 
Client companies assume our charges. 
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.. If low operating costs 
are among. 

your fondest memories •. 



Have we 
got a memory 

for you. 
When it comes to your computers, 
improved profit or a better return on 
investment frequently seem to be 
just beyond the reach of your 
fingertips. Right now, the pressure 
may be on to step up to a more 
powerful computer. With new 
programming, costly conversion 
problems, facility modifications and 
service i nterru ptions. And there 
goes that hope of immediate cost 
reduction once again. 

If a need for less expensive 
or larger capacity memory is part of 
the problem, we may be able to help. 

We're Electronic Memories & 
Magnetics Corporation. One of the 
largest manufacturers of computer 
core memory systems. For over a 
decade, we've supplied thousands 
of memory products to virtually. 
every major computer manufacturer. 

Now we have some 
memories of our own. Plug-to-plug 
compatible with your present 
System 360. These memories 
expand or replace your present 
storage capacity. As replacement 

emm 
Electronic Memories & Magnetics Corporation 

memories, they will materially 
reduce your monthly costs. As 
expansion memories, they will also 
add years of life to your present 
system. 

As a supplier of compatible 
memories, we offer an impressive 
list of the latest technical product 
features. But our most impressive 
feature is our experi~nce. We make 
the core. We build the stacks. We 
assemble and test the complete 
system. We sell. We lease. And we 
take full responsibility for installation 
and continuing service. 

As a rnatter of fact, the only 
old-fashioned feature of our 
compatible memories is their 
attitude toward better price/ 
performance, improved R.O.I. and 
increasing profitability. 

You might say that we 
stamped them with that. 

Computer Products Division • 1880 Century Park East • Los Angeles, CA 90067 • (213) 556-2323 
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T~SSYSTEM FOR 
SMALL AIRLINES 

MONEY WOES'DOWN 
U.K. SERVICE FIRMS 

Now there's a time-sharing system ~or small airlines 
and airports, capable of handling passenger 
reservations, seat allocations,manifests, weight and 
balance sheets,and assorted goodies. It's based on 
dual PDP-8swith Bunker Ramo displays, and it's a 
product of Cable and Wireless (acommunicat:ionscarrier 
respbnsiblefor managing much oitheworld'ssubmarine 
cable traffic) and Scientific Control Systems, U.K. 
Lopac, as it.ts 'called, was developed at Hong Kong 
airport as part of a communications facilities 
management joh by, Cable and Wireless. 

Estimates are that Lopac is viable on a multi-user 
basis when departures reach 8,000 flights a year, or 
250,000 passengers. Used by one airline, it should be 
economic at 5,000 flights a year. Prices range from 
$600K to 1. 2niegabucks • _ 

Whatever confidence there was in the remote access 
services business took a hard blow with the collapse 
of Autonomies Ltd., second of the two big U.K. service 
firms in this field to hit the deck. The first was 
Interact 75, ase~vice offered by Baric Computing 
Services, a jOint lCL-Barclays Bank operation. Seen 
as the only likely winner from all' this is IBM's 
terminal business systems. 

The Autonomies service, designed for the uninitiated 
and small user, was based on Modular One processors 
from Computer" Technology' wi th a special terminal and 
language for the business user. But as in the past, 
customers were mainly experienced users with their 
own ideas, of where a service like this might plug the 
gaps in their own systems. Thus, both technically' 
and commercially ,« things never went as predicted. 

Autonomies was,l8,unced a 'year ago by the Miles:... 
Roman computer services group after the two well--known 
entrepreneurs, Charles Ross and Michael Gassman, llad 
raised about $8 million through merchant bankers, 
Kleinwort Benson. Another $1.5 million came as a loan 
from <the 'National Research Development Corp., 
government-backed venture capital organization. 

At the time of the.trouble, orders<had been booked 
for 150 terminals, which would cost Autonomics some 
$2.4 million. When funds for these terminals never 
emerged, they were paid for out of working 'capital. 
Add to this the problems of hardware and sof tware ' 
slippage. Add also a'down economy. Result: the 
jitters. ,And the main backers put in a receiver. 

No small factor was the earlier demise of 
Interact 75, a similar system that cost Baric some 
$6 million. And the 4,000 or so branches of Barclays 
Bank were expected to be ready openers.to this market. 

By and large, the judgement of investors in the 
computer business has not shown itself this year in 
the brightest light. Banks were the big losers 
earlier when the Rolls Royce off-shoot, Systems 
International, went, just before the parent firm 
took anosedi ve. There must be a moral somewhere,; 



For a compatl;y 
that grosses almost 
$3 billion a year ... 

BASF works tnighty hard 
to save a few bucks for its custotners 
We may be one of the world's largest companies, but we realize that size brings 
its own peculiar responsibilities. 

That's why we spend so much time and money making sure that critical EDP 
products like BASF disk packs are the most reliable that technology can pro­
duce ... at a price considerably below what you're used to paying. 

We never forget that growth cannot be maintained without genuine concern 
for the needs of every customer, large or 

small. Let us show you how the indus­
try's finest disk packs and computer 

tapes, backed by a company that 
cares, can help make your life a 
little bit easier. Contact your 
nearest BASF Systems office, 

or write BASF Systems Inc, 
Crosby Drive, Bedford, Mass. 
01730. Tel: (617) 271-4000 

rm:r-! -I BASF SYSTEMS INC 
BASF SYSWII1~' Inc. is a 

)

1 wholly-oWI1I~cI Arnorican member 

I 
fr:'\. of the BASI' (Jroup 

~) "\ 
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The Complete Hand in Remote Batch Processing 
The Westinghouse 2550 Satellite Processor. In one 
computer package, your complete remote job entry 
system. It functions as an intelligent terminal or as 
a stand-alone computer with full compatibility among 
configurations. The Westinghouse 2550 is a replace­
ment for IBM HASP, IBM 2780, CDC USER 200 and 
other terminals. Available off-line software includes 
Assemblers, Real-Time Monitor, FORTRAN IV and 
BASIC Compilers, RPG, Utilities, Library. There are 
peripheral devices for all your requirements. Com­
plete modularity lets you buy or lease only what you 
need. It grows as you grow. It can be easily ex-

panded in the field. Incorporating the Westinghouse 
2500 Computer, the 2550 Satellite Processor fea­
tures 750 nanosecond memory cycle time, and a 
powerful set of 44 instruction codes. The system has 
been especially designed for the Remote Job Entry 
user who requires the flexibility of stand-alone com­
puting and easy/economical expansion plus an in­
telligent terminal. 2550s are at work at customer 
sites, and for your convenience, 2550 systems have 
been installed in our Regional Offices for demon­
strations. Write, wire or phone: 

Telephone (305) 843-7030 • TELEX 56-4371 
Computer Department • Computer and Instrumentation Division 

Westinghouse Electric Corporation 1200 W. Colonial Dr., Orlando, Florida 32804 
Regional Offices: Menlo Park, California (415) 854-4801 Houston, Texas (713) 622-3820 

Chicago, Illinois (312) 297-7330 Cheverly, Maryland (301) 341-5330 

You can be sure D D D il irs We~ingil0us~ 
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