


VTAM, the VORTEX Telecommuni­
cations Access Method. Hook up with 
your big computers and multiple 
terminal networks. Fully integrated in 
Varian's own V73 with VORTEX (our 
multi-task real time operating system), 
it's an off-the-shelf communications 
software capability and it's second 
to none. 

VTAM is the only telecommuni­
cations system which includes file 
management systems, simultaneous 
foregroundlbackground processing, and 
multi-threading as integral parts of 
the package. 

Our VT AM is an articulate, price! 
performance conscious executive with 
an open ended system structure. It 
provides teleprocessing controls for our 
communication controllers, modems, 
terminals, communications networks, 
and network operator controls. 

Terminal and teleprocessing I/O 
are handled as logical units. VT AM is 
extraordinarily easy to use; application­
level programming is all that's required. 

Perhaps the most important 
feature of VTAM is its flexibility. It 
functions equally well as a base in a 
broad range of communications 
applications-from systems dedicated 
to functions such as store and forward 
message switching or front end 
processor. Or, the communications may 
be a supplemental function to other 
processing tasks. Like remote inquiry 
into an instrumentation data base. Or 
satellite processor connection with 
a distributed processor network. Even 
data exchange with a remote host 
computer after local processing. 

And modularity lets VT AM 
handle systems that range from one or 
two low speed lines to large multi-node 

networks. From simple teletypes to the 
most complex line disciplines. 

Our microprogrammed, message 
mode Data Communications Multiplexer 
completes the hardware/software 
package and takes full advantage of our 
multi-bus, extendable architecture 330 
nsec V73. With message mode 
communication, software overhead is 
minimal. VT AM and our other data 
network or stand-alone packages 
are available now. At far less cost than 
you would have thought possible in a 
system this size. 

For the full story write Varian 
Data Machines, 2722 Michelson Drive; 
Irvine, California 92664 or call 
(714) 833-2400. 
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VTAM. Varian's reply to some 
very big communications talkers. 
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For 21 colleges and universities, 
Sanders data terminals help to calm 
information explosions in areas relat­
ing to student registration, administrcl­
tion, office payments, vocational training, 
library research and a variety of proc­
essing and retrieval activities. Sanders' 
technology copes with e'very kind of 
information-handling'problem. 

COLLEGE 
DEGREES AND ... 
EKG'S 
For detail-harried hospitals, Sanders 
data-terminal systems help process 
electrocardiogram read-outs, billing 
figures, payrolls, inventories ... and 
miniaturize masses of administrative 
and patient-related records and pro­
cedures. Sanders has total-systems 
hardware, including the most advanced 
"intelligent" data terminals available 
today. 

Let us show you how Sanders 
Terminalogy can meet your total 
hardware /software / mai ntenance 
needs. Contact your nearest 
Sanders office ... or call our 
National Sales Manager at 
603-885-3727. 

SANDERS 
DATA SYSTEMS,INC. 

A Subsidiery of Senders Associetes. Inc. 

Daniel WebsterHjghway-South, Nashua, N.H. 03060 

Total-systems 
TERMINALOGY ... 
born and bred 
in New Hampshire. 
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;Big Performance. 
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Now small and medium 
size businesses can have 
the big kind of computer 
power they need to grow. 
The newly released peripherals for the NCR Century 101 
processor are small in size and low in cost, yet they provide· 
the power and versatility of units twice their size. 
This basic 101 system, including processor, card or paper 
tape reader, line printer, and one dual platter disc unit 
covers no more space than 2V2 feet by 10 feet! It can be 
placed in rooms where larger computers just won't fit. And, 
because it generates little heat, air conditioning 
requirements are minimal. 
Big advantages in small pakages include freestanding 
add-on dual platter disc units, each having a storage 
capacity of 1 0 million bytes. A line printer that turns out 300 
lines of crisp printing per minute. And an optional 30-
character per second I/O Writer. 
The 101 processor, heart of the system, includes features 
like a high-speed memory that can expand in practical 
increments from 16K to 64K. An optional multiplexor that 
provides control for 10 communications lines, with no 
increase in cabinetry. Seven-way to nine-way simultaneity. 
And many other features just as significant. 
Later, as your business grows, you can expand this modular 
system to meet increased information requirements. 
Larger capacity disc units and higher speed printers can 
be added if and when you need them. -
For the price, this new system from NCR offers big 
performance for businesses on the grow. Average systems 
range from just $1820 to $3800 per month! 
Call your local NCR office forthe specific advantages your 
business can expect from this newest member of the NCR 
Century family. 

Computers & Terminals 
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lightweight, pedestal type LINE 
PRINTER turns out 300 lines of crisp 
printing per minute. 

the 101 PROCESSOR features high 
speed expandable memory, 
optimum hardware/software 
efficiency, dramatic throughput 
capabilities. CONTROL CONSOLE 
facilitates communication between 
operator and processor. Hard 
working CARD orTAPE READER 
(COT) assures fast, reliable coded 
input. 

DISC FILE storage provides ten 
million bytes of ready information in 
each single spindle dual platter 
disc unit. 
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Editor's Readout 

The Ghosts Return 
The very latest horror stories in the 
newspapers have the curious effect of 
reviving the oldest ideas. 

That new soap opera, As The Wa­
tergate Spills, has brought into current 
usage such neglected words as "hones­
ty" and "integrity." And the Equity 
Funding caper, featuring attacks from 
all directions on computers and the 
people who make them work, resur­
rects issues that have agitated the com­
puter industry from time to time ever 
since Eckert met Mauchley. Profes­
sionalism, system security, financfal 
auditing techniques, and even the· fine 
old "electric brain" bogey are among 
these issues. 

The last mentioned is the only enter­
taining one-and even it has some se­
rious aspects. This time it comes in the 
form of a lawsuit making the remark­
able claim that the manufacturer of 
the computer is at fault in the Equity 
Funding case. IBM and others, the suit 
contends, "so carelessly, negligently, 
and wantonly designed, constructed and 
manufactured said data processing 
equipment that said equipment could 
be used for any business for the pur­
pose of defrauding the public . : . " 
Ludicrous as this seems, it's not incon­
ceivable that large sections of the pub­
lic, fed up with billing systems that 
don't even provide a means for answer­
ing customers' letters when something 
goes wrong, might take it seriously. 

Professionalism, of course, is anoth­
er of the issues raised by the case. As 
Dick McLaughlin reported in his arti­
cle last month (p. 91), the American 
Institute of Certified Public Accoun­
tants quickly formed a special commit­
tee after the scandal was revealed, 
charged with determining if changes 
should be made in present auditing 
methods. One can't help but wish that 

July, 1973 

similar action was open to computer­
people through their association with a 
strong, unified organization dedicated 
to establishing codes and standards for 
its members-and protecting their 
rights. But the catch is that dp people 
are employees, not independent con­
tractors. Generally they have only two 
alternatives if they suspect there's dirty 
work afoot-update the resume and 
look around for a job calmly, or tell a 
reporter and look around for a job 
hastily .. 

System security is a third issue. Even 
the most elaborate safeguards, of 
course, will not prevent fraud if the 
management of a company is clever, 
crooked, and determined to carry it 
out. But the right precautions can sure­
ly hamper' such schemes. For one 
thing, the number of people who 
would have to be involved would great­
ly increase the probability of word 
leaking out. Apparently IBM manage­
ment realized, with their usual market­
ing foresight, that security would be­
come a major problem when they an­
nounced last year the allotment of 
some $40 million for development cen­
ters dedicated to improvement of data 
and system security. Some help from 
an independent source is on the way 
too. John Gosden's Systems Improve­
ment Committee, supported by AFIPS, 

expects to complete a first draft of its 
checklist for ensuring secure systems in 
time for field-testing early next year. 

Perhaps the fourth issue raised-the 
effectiveness of financial auditing tech­
niques-offers the most hope for imme­
diate action. Only the biggest auditing 
firms have the computer experience 
and facilities needed for thorough ex­
amination of a company's records. 
And at least some of the state regula­
tory bodies responsible for the insur-

ance companies' behavior have no 
computer expertise at all. 

For example, recent public hearings 
conducted by the California Assembly 
Finance & Insurance Committee re­
vealed that the California Department 
of Insurance didn't have even one ex­
aminer with training in computer audit 
methods. Although Illinois regulators 
had the primary responsibility for 
Equity Funding, since that's where the 
company is chartered, there are about 
150 other insurance companies that 
are chartered in California. Asked at 
the hearings why there were no dp 
people used as examiners, the insur­
ance department representatives testi­
fied, according to The Los Angeles 
Times, that fraud "wasn't expected." 

We don't think either auditors or 
regulators can be expected to do a 
competent job if they are trying to 
check computer operations with pen­
cils and desk calculators. Instead, they 
should be prepared to take an active 
role in tracing machine operations-to 
acquire transaction tapes and run them 
against master files, comparing results 
to those reported by the company; to 
count records; to compare premiums 
against expected billing receipts ... in 
short, to deal on equal terms with to­
day's business methods. 

Fortunately, there's an organization 
that has been interested in these mat­
ters for some time, the EDP Auditors 
Association, Inc. They have chapters 
in various cities and just held their 
annual meeting in June. (A report on 
the conference appears in the News In 
Perspective section of this issue:)' 

We urge you to take advantage of 
their accumulated experience-and to 

. consider the implications of the Equity 
Funding debacle in planning for your 
own organizatiori. 

-William J. Rolph 
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sports events in progress at the Three 
Rivers Stadium at any given time, but 
it can flash spot announcements, give 
newscasts and commercials, and lead 
sing-alongs and cheers. In sports car 
racing, a PDP-8 is used by the crack 
Ferrari team to keep track of numer­
ous racing cars and their complicated 
lap counts. 

Minicomputers are smart, too. Data 
General points to the instance where 
one of its chess-playing Supernovas­
with 32K bytes of memory-check­
mated an IBM 360/91 in just 25 
moves. The IBM system had a memory 
capacity of more than 2 million bytes. 
The match was held at Columbia Uni­
versity whose Department of Electrical 
Engineering and Computer Science 
owned the Supernova. The IBM ma­
chine belongs to Columbia's computer 
center. 

The sport of kings, too, has not been 
immune from the minicomputer inva­
sion. Race tracks in several countries 
are using minicomputers-usually 
equipment from Varian Data Ma­
chines-to handle betting operations. 
Several parimutuel systems have been 
configured around the Varian ma­
chines by Western Totalisator of Mont­
treal. The system compiles betting in­
formation and at the same time calcu­
lates odds and dividends. In addition, 
the system constantly updates the track 
infield board and auxiliary displays 
around the clubhouse. 

"Our typical system is so fast," says 
a Western Totalisator executive, "that 
by the time the horses are in the back­
stretch in each race, a complete sales 
report for. that race already has been 
generated by two high-speed printers." 

Horsing around 
And, with all those minicomputers 

around the horses, it is only natural 
that there are rumors of people using 
them to do their own personal handi­
capping. There has never been any evi­
'dence of this, but the temptation to use 
a mini "to beat the horses" must be 
overpowering. There is something of 
an analogy in the story of the man who 
uses a minicomputer to follow fluctua-

. tions in the Dow-Jones tape to play the 
stock market. The story is that he's 
successful at it, too. 

Even when a minicomputer com­
pany stakes out a specialized field of 
expertise, its cpu's often end up in un­
expected situations. Interdata, for in­
stance, is big in data communications 
so it didn't surprise anyone when the 
company nailed down the contract to 
supply a clutch of minis for the com­
plex communications network of the 
Royal Canadian Mounted Police. The 
network uses some 25 Interdata cpu's 
and will eventually handle 1,000 termi­
nals. 

Interdata president Daniel Sinnott 
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has been taking some good-natured 
ribbing about Mountie Nelson Eddy 
riding off into the sunset singing "In­
dian Love Call" with an Interdata mini 
on his horse. "I can't quite see a cpu or 
a terminal on a horse, although a lot of 
people joke about it," says Sinnott. 
"But I can visualize a Mountie in a 
remote outpost surrounded by IS-foot 
snow drifts with his trusty data com­
munications terminal at his side." 

An Interdata mini is also an unsung 
star of the silver screen, being an in­
strument used frequently by Holly­
wood's noted special effects man, Doug 
Trumbull, who is best known for his 
special effects in the film "2001." Also 
in the science fiction film "The An­
dromeda Strain," the complicated se­
quences of the mysterious viruslike 
crystalline life form that invades earth 
were developed by the Interdata mini, 
Across the continent, in Cambridge, 
Mass., another Interdata machine is in 
use at MIT recording' the random 
bum pings of blocks by gerbils. The 
gerbils' activities are being recorded in 
a scientific project studying random 
behavior. . 

What of the future? While many are 
predicting the widespread growth of 
minis in the home and office, there are 
indications that they will touch people 
increasingly in unusual ways, A few 
years ago, Honeywell was excited to 
report that its minis were playing an 
important role in the automation of 
Paris' Metro system, but now that ap­
plication is taken for granted. And late­
ly a Honeywell mini has been operat­
ing an experimental driverless taxi in 
England. The passenger simply inserts 
a magnetically encoded ticket into a 
slot in the taxi and he is whisked to his 
destination. Perhaps that application 
will be taken for granted in a few 
years. 

More than anything, though, it is 
the sheer force of the minicomputer 
boom that is likely to spread the un­
usual applications. It is a matter of sim­
ple arithmetic: The more machines 
there are, the more machines there will 
be in· offbeat applications. And, in this 
regard, as far as the dropping prices of 
minis are concerned, Data General's 
Edson de Castro has some blasphemy 
for those who worry about price cuts. 
"I expect to see the prices of minis 
continue to decline at the same rate, or 
even at a faster rate than'they have in 
the past," de Castro says. "In five years 
I would expect to see a mini sell for 
$1,000 or less." 

In addition, minicomputer peripher­
al prices have begun to decline at an 
even faster rate than cpu's, with the 
result that systems costs are still drop­
ping rapidly. All this simply means that 
the only limits to where minicomputers 
will end up are those of human imagi­
nation. 0 

New Computer Compatible, 
Programmable DC Power Source. 
Automatic systems use. Output 100V @ 
0.5A or 50V @ 1 A. 16-bit binary or 8-4-
2-1 BCD. Hi speed - over 10 kHz. Noise 
and ripple 800 uv p-p max. Load tran-:­
sient recovery 30 p,sec. Data circuit inter­
face selection, programmable current 
limiting. Hi AC/DC isolation w/guard 
shield. Data line isolation. 
MOXON, SRC DIV. CIRCLE 66 

New Time Code Translator/Gen­
erator - Precision unit provides simUl­
taneous and independent generation 
and translation of any time code format. 
All modular plug-in design and wire­
wrap interconnection eliminates "mother 
boards" for easier maintenance and 
field modification. Seven-segment gas 
discharge displays present outstanding 
readability. Days, pulse rate and parallel 
outputs are standard. . 
MOXON/SRC CIRCLE 67 

New 16-BIT Digital Generator for 
Bread-Board Testing - Simple-to­
operate Model 901 has three power sup­
plies built-in for fast, easy broad board 
testing (0 to 7 VDC, 0 to + 15 VDC and 
o to -15 VDC). Latching pushbutton 
switches quickly program 16 digital bits 
in serial, dynamic parallel or "hard­
wired" parallel form. Outputs offered are 
repetitive, non-repetitive and popular 
"walking" combinations. Rates to 15 
MHz. 
MOXON/SRC CIRCLE 68 

SRC 

III 
Moxon Inc/SRC Division 
2222 Michelson Drive 
Irvine, California 92664 
Phone: (714) 833-2000 
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The main purpose is 
to deliver computing power 
to those who wish to use it 

Speaking 
of Minis by Fred Gruenberger and David Babcock 

Starting in 1967, a breed of computers 
now categorized as minis appeared. By 
1973, there were several dozen manu­
facturers making such machines, and 
they had reached such a degree of 
uniformity that they can be described 
as follows: 

]. Their central processing units sell 
for between $3,000 and $20,000. 

2. Their word length is either 12 or 
16 bits (most often 16). 

3. For most of them, their main­
frames measure 19 x 11 x 21 inches 
(to facilitate rack mounting). 

4. Their internal operating speeds 
are from one to four microseconds per 
full word addition. 

5. All of them offer approximately 
the same range of operation codes and 
utilize much the same set of schemes 
for addressing core stores of up to 
65,536 words within the constraint of 
their short word lengths. 

6. Some of them offer micropro­
gramming capability, through the ad­
dition of writeable control storage. 

There is no generally accepted defi­
nition of the term "mini" in the field. 
To some extent, the chief distinction 
from other computers is made on the 
basis of physical size, but as soon as 
you try to pin down the word "mini," 
exceptions will pop up. Printed surveys 
of the field tend to get out of date 
quickly. ,;, 

Nevertheless, the mini market clus­
ters around machines that are decided­
ly similar. Indeed, if the dozen or so 
most popular minis were photographed 
together, the casual observer would 
have difficulty in telling one from the 

This article is adapted from material in the book 
Computing With Mini Computers, published in 
June by Melville Publishing Co, a corporate divi­
sion of John Wiley & Sons, Inc. 

·One of the best such surveys is "Comparative 
Criteria for Minicomputers," by J. L. Butler, In­
strumentation Technology, Vol. 17, Oct. 1970, pp. 
67-82. This paper is reprinted in the book, A 
Pral:tical Guide to Minicomputer Applications, 
Fred Coury, Ed., IEEE Press, 1972. The book re­
prints 28 articles on minicomputers. 
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other without looking closely at the 
nameplates. 

If a mini is being used as a stand­
alone general-purpose machine, it will 
have next to it the ubiquitous Teletype 
terminal, and boxes full of rolls of 
punched paper tape. The use of paper 
tape as an input! output medium is one 
of the biggest drawbacks to successful 
proliferation of the minis as general­
purpose machines. To be sure, every 
mini is capable of supporting more so­
phisticated 110 gear (e.g., punched 

. .. ' few devices in our 
technological society 
that are required to 
function continuously. 

card readers, line printers, and magnet­
ic storage devices), but these peripher­
als are expensive in .relation to the cost 
of the cpu. Given the financial re­
sources to hang good 110 gear on a 
mini, most users would prefer to get a 
second cpu, or to increase the central 
storage capacity of the first cpu, and 
we're back tb paper tape again. There 
is clearly a need for a truly inexpensive 
cassette tape drive that is better engi­
neered than the modified audio drives 
that appeared early in the game. 

By and large, the minis are extreme­
ly reliable devices. The central proces­
sors can and do operate for months. 
without any sign of trouble. The num­
ber of intercoimected components is 
small, and the packing density of those 
parts is low. The designs are not push­
ing the state of the art electronically. 

The minicomputers in their early 
stages of development were marketed 
almost exclusively to the original 
equipment manufacturers (oem's). 
That is, the machines were sold in large 
lots to the makers of other equipment; 
for example, to the makers of key-to­
disc systems. In this atmosphere, the 
mini maker produced a bare cpu, with 
little or no software beyond a simple 

assembly language and some diagnos­
tic utility programs. Use of minis as 
free-standing computers, to be sold to 
end users and to function as general­
purpose computers, was carefully 
avoided. 

By 1970, most of the mini makers 
were offering such pieces of software 
as a FORTRAN compiler, a BASIC lan­
guage interpreter, an RPG program, 
editing routines, more sophisticated as­
semblers, and operating systems. At­
tention began to focus on' the use of 
'11inis as the heart of complete comput­
ing installations. 

This notion seemed to run counter 
to the general trend in computing; 
namely, to centralize and concentrate 
computing power in larger and larger 
machines: There is no question that as 
computers get larger, the cost of each 
executed instruction falls significantly. 
Thus, it is reasoned, by replacing many 
small machines with one large ma­
chine that absorbs the work load of all 

... an idle computer 
is not necessarily 
a bad thing ... 

the small machines, the total cost of 
computation can be lowered. This line 
of reasoning is called the "economies 
of scale" argument. A crude analogy is 
found in the transportation of people: 
the cost per mile per person is much 
lower in a bus than in individual cars. 

A parallel argument urges that cgm­
puting power be furnished to the small 
user via time-shared use of a large ma­
chirie. The person who needs only· a 
small amount of computing, or who 
needs computation at widely spaced 
time intervals, will be better off eco­
nomically, the argument goes, by buy­
ing a small time-slice of a large ma­
chine, rather than' by having his own 
machine. 

To a large extent, these arguments 
rest on a deep fear that unless comput-:-
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Conversation between 
a simulated paranoid 
and a simulated psychiatrist 

Parry 
Encounters the Doctor by Vinton Cerf 

The rising interest in resource-sharing 
computer networks is easily detected 
by the rapidly increasing literature on 
the subject.! One very visible and thus 
far successful project is the ARPA (Ad­
vanced Research Projects Agency) 
Network. 2 This packet-switching com­
munications network now intercon­
nects over 40 computers at almost 40 

sites. 
An essential goal of the Arpanet is 

to share resources. Of the many pro­
grams and data bases available, two 
seem very appropriate to interconnect: 
I) Parry, a simulated paranoid; and 2) 
Doctor, a simulated psychiatrist. 

Parry is the psychotic brainchild of, 
Dr. Ken Colby (Stanford Univ.). The 
motivation behind Parry's genesis in 
1964 was the desire to understand and 
model the belief system of paranoid 
psychotics. .Colby chose to have this 
model made externally visible through 
natural language interrogation by a 
human agent (e.g., a psychiatrist). 
The goal of modeling paranoid belief 
systems has been successfully realized. 
Parry is equipped with a complex be­
lief structure which relates "self" to the 
threatening and vindictive world (as 
Parry sees it). 

Not so easy, however, is the imple­
mentation of natural language com­
munication between human and pro­
gram. Colby has found himself forced 
to tackle a formidable "side issue": 
getting a program to understand natu­
ral language input. Parry uses a seman­
tic pattern matcher rather than a 
phrase structure grammar to achieve 
understanding of sentences typed into 
it. The belief structure is .searched to 
determine Parry's understanding of the 
input sentence. 

If Parry believes it understands the 
sentence, it produces a canned re­
sponse appropriate to the question or 
statement presented. Otherwise, Parry 
will say something noncommittal, but 
relevant to the context of the present 

1. Rustin, Randall (ed.), Computer Networks, 
Courant Computer Science Symposium 3, Pren­
tice-Hall, Inc., Englewood Cliffs, N.J., 1972. 

2. Roberts, L. G., and Wessler, B. D., "Computer 
Network Development to Achieve Resource 
Sharing," AFTPS Proceedings, Spring Joint 
Computer Conference, 1970. 
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conversation. Because Parry generates 
sentences from a canned menu, it is 
capable of producing complex and 
convincing statements, much like those 
of its flesh-and-blood counterparts. At 
present, Parry appears to understand 
about 70% of the sentences presented. 
A new system may be able to under­
stand 80-85 %. Human patients appear 
to understand around 95% of the con­
versations in which they engage.3 

Doctor is a close relative of Eliza4 a 
natural language program invented by 
Prof. Joseph Weizenbaum of Massa­
chusetts Institute of Technology. Eliza 
was created around 1965, partly as an 
experiment to see how closely a trans­
formational grammar could model hu­
man conversation. Using the same 
principles, Weizenbaum constructed 
Doctor. Essentially, these programs 
accept sentences and, when possible, 
produce new sentences from them. 

For example, if the sentence "Do 
you know anything about bookies?" is 
presented, Doctor may respond with 
"What makes you think I know any- . 
thing about bookies?" What happens is 
that Doctor sees a sentence of the form 
"Do you X?" and produces' "What 
makes you think I X?" This is the 
essence of a transformational gram­
mar. 

Of course, if .Doctor cannot match 
the syntax of a sentence, then it must 
punt. There are two possibilities: 1) 
say something noncommittal, such as 
"Please go on." or "What does that 
suggest to you?"; 2) recall an earlier 
match and refer to it, for example: 
"How does this relate to your nerves?" 
where "nerves" was an earlier topic of 
conversation. 

Although no strong attempt is made 
to make Doctor understand the input, 
in Parry's sense, Doctor can respond 
sensibly. For example, on seeing "I 
hate my mother.", the Doctor might 
say, "Tell me about your family." 

The success of the transformational 

3. Colby, K., "Artificial Paranoia," Artificial In­
telligence-an International Journal, Vol. 2, 
1971, pp. 1-25. 

4. Weizenbaum, J., "ELlZA-A Computer Program 
for the Study of Natural Language Communi­
cation between Man and Machine," Communi­
cations of the ACM, Vol. 6, No.3, March 1966. 

grammar is largely dependent on its 
ability to match the syntax of the sen­
terices it sees. The version used in this 
experiment was an old one with a rath­
er limited set of syntax matching rules. 
The surprising thing is that while Doc­
tor exchanges very little information 
with the conversant, the resulting con­
versation bears close resemblance to 
many human conversations (which 
have the same informationless proper­
ty) . 

These two programs were running 
respectively at the Stanford Univ. Arti­
ficial Intelligence Laboratory ( on a 
DEC PDP-l 0/ PDP-6 under a locally 
modified version of 10/50), and at 
Bolt Beranek and Newman, Cam­
bridge, Mass. (on a DEC PDP-l0 under 
TENEX). They were joined through a 
program running at the Univ. of Cali­
fornia at Los Angeles (on an XDS Sigma 
7 under the locally produced SEX oper­
ating system). 

The transcript which follows is the 
verbatim conversation which occurred 
when the input and output of Parry 
and Doctor were cross-connected 
through the ARPA Network. The reader 
should not consider the result to be 
anything but a source of entertain-

'ment. No scientific or research intent 
'was in mind, except to find out wheth­
er the mechanics of connecting the 
two programs could be worked out. 
("*" represents Parry. "Comments" 
are the author's.) The conversation be­
gins with the Doctor's opening greet­
ing: 

Good Evening. 
Tell me your problems, Please termi­

nate' input with a period or a ques-' 
tion mark. 

*People get on my nerves sometimes. 

I am not sure I understand you fully. 

*y ou should pay more attention. 

Suppose you should pay more attention. 

*You're entitled to your own opinion. 

What makes you think I am entitled to' 
my oWn opinion? 

* It bothers me just to be around people 
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Cross­
Assemblers 

memory size and operating speed? 
A: A well-designed FORTRAN-coded 

cross-assembler operating with a 
reasonably efficient FORTRAN sys­
tem will usually require one and 
one-half or two times as much 
memory as the assembly-Ianguage­
coded counterpart. The processing 
time required for execution will be 
longer for the FORTRAN-coded ver­
sion in an equivalent fashion. 

Q: Can cross-assemblers be used with 
time-sharing services? 

A: Definitely. The file systems and 
editing capabilities of most time­
sharing systems are well suited for 
use with cross-assemblers. A user 
can keep his source programs on 
disc files which eliminates re-enter­
ing them from a low speed device 
during each assembly. He can con­
veniently make source corrections 
from his terminal using an interac­
tive editor, and he can perform 
assemblies with printed and 
punched tape output directed to his 
terminal. A variety of terminal 
equipment is offered by the time­
sharing services including Teletype 
terminals, 30 cps typewriters, crt 
devices and even remote batch ter­
minals. 

A cross-assembler can be used 
on a time-sharing service to pro­
vide a remote processing capabil-

Target Computer 

DEC PDP-11 

DEC PDP-11 

DEC PDP-8 

, General Automation 

, Honeywell System 
700 ' 

Honeywell 316/516 

, IBM System/7 

Intel MCS-4, MCS-8 

Lockheed MAC-16 

Lockheed SUE 1110, 
1111, 1112 
NOVA, NOVA 800 
1300, SUPERNOVA 
Varian 620 Series 

Varian 620 Series 

Varian 620 Series 

Computer Needed 
for Execution 

DEC PDP-10 

IBM 360 or 370 

IBM 360 or 370 

IBM 360 

Any Standard 
FORTRAN IV sys. 

IBM 360 or 370 

IBM 1130,1800, 
360 or 370 

Any Standard 
FORTRAN IV sys. 

IBM 360' 

IBM 360 or 
Lockheed MAC-16 
Any Standard 
FORTRAN IV sys. 
Any Standard 
FORTRAN IV sys. 

IBM 1130 

IBM ,360 

ity. Once a user has entered his 
programs into system files, then he 
can edit and'assemble the programs 
from almost anywhere using only a 
terminal and a telephone. This 
capability can be quite valuable to 
a company performing related 
software development or installa­
tion projects at several locations. 

Q: What costs are associated with us­
ing a cross-assembler on a time­
sharing system? 

A: Terminal rental, terminal coimect 
time, cpu usage and file storage 
must all be considered. Terminal 
rental costs range from approxi­
mately $50/ month upward. In our 
experience, operating costs run $12 
to $20 per hour, considering both 
connect time and cpu us'age. Using 

* a 10 cps terminal, a 600-1000 line 
program can be assembled in one 
hour including both printed and 
punched output. With a' 30 cps 
terminal, a program containing 
1800-3000 source lines can be as­
sembled in an hour. 

File storage costs vary greatly 
among time-sharing services and 
even among the various media 
available from a single service. 
These costs must be evaluated with 
respect to each user's specific re­
quirements. 

Q: Where can I locate a cross-assem­
bler for my minicomputer? 

A: Cross-assemblers are offered by 
computer manufacturers, users' 
groups, software firms and time-

Cost2 

$2,500 

$2,500 

$4,000 

$2,500-
3,500 

$ 500 

$ 500 

$ 

$ 

$ 

$ 

25 

30 

40 

30 

Available From 

Digital Equip. Corp. 
Maynard, Mass. 01754 
Gould, Inc. . . 
Data Systems Division 
20 Ossipee Road 
Newton, Mass. 02164 
Gould, Inc. 
Data Systems Division 
Computer Applied Sys., lI'lc. 
18075 Ventura Blvd. 
Encino, Calif. 91316 
Honeywell Information Sys. 
60 Walnut 
Wellesley Hills, Mass; 02181 
Gould, Inc. 
Data Systems Division 
International Business Mach. 
Box 1328 
Boca Raton, Fla. 
Intel Corp. 
3065 Bowers Ave. ' 
Santa Clara, Calif.·95051 
Lockheed Elect. Co., Inc. 
Data Processing Div. 
6201 E. Randolph St. 
Los Angeles, Calif. 90022 
Lockheed Elect. Co., Inc. 
(Same as above) .. . ", 
Data General Corp. 
Southboro, Mass. 01772 
Varian Data Machines 
2722 Michelson Drive 
Irvine, Calif. 92664 
Varian Data Machines 
(Same as above) 
Varian Data Machines 
(Same as above) 

1. This list was compiled from the response to a questionnaire the author sent to minicomputer 
, manufacturers. Additionally, several cross-assemblers which Scientific Systems.Services,lnc. 

has encountered in the normal course of business have been included. . ..... '. . ..... . ..... '; 
2. The cost (igures supplied here represent prices quoted by the supplier for a one-tfme lease: 

or an outright sale. These prices are subject to change at the discretion of the supplier. 

Table 1. Available Cross-Assemblers1 

78 

sharing services. Table 1 contains a 
list of cross-assemblers and their 
suppliers. 

Q: What do cross-assemblers cost? 
A: The selling prices for cross-assem­

blers vary enormously, as illus­
trated in Table 1. Those which are 
offered for minimal sums generally 
carry no warranty and are supplied 
with little or no support. The more 
expensive ones generally include 
complete installation and customer 
training. 

Q: How can I evaluate a cross-assem­
bler for my minicomputer? 

A: First, consider the execution 
aspects. Ideally, it is offered in a 
form which is immediately execut­
able on a computer which you 
have available. Next in preference 
is the cross-assembler which is 
coded in Standard FORTRAN or 
COBOL and which has been exe­
cuted on a computer with the same 
general capability as the one you 
have available. For 'example, a 
FORTRAN-coded assembler which 
has been used on an IBM 360/50 
should require minimal modifica­
tions for use with a Xerox Sigma 5. 
Any cross-assembler which is de­
scribed as coded in Standard 
FORTRAN or COBOL should be con­
sidered if you have a FORTRAN or 
COBOL system available, but you 
should be prepared for some instal­
lation difficulties. 

The next important considera­
tion is compatibility. Both the 
source data input by the cross-as­
sembler and the output data, 
printed' and punched, should be 
identical to the data accepted and 
produced by other assemblers for 
the same minicomputer. Although 
compatibility may not seem very 
difficult, to achieve, incompatibil­
ities abound in cross-assemblers 
and they can be quite costly. Most 
common is output incompatibility, 
which frequently arises because a 
FORTRAN-coded program cannot 
produce the required paper tape 
format on a particular system; the 
operating system unavoidably in­
cludes a sequence number, check­
sum or terminator character :in 
each output record. When this oc­
curs, a special loader must be de­
veloped for the cross-assembler 
output or a reformatting program 
can be developed which translates 
the tapes into a suitable format for 
loading. 

Q: If no cross-assembler exists that is 
suitable for my requirement, what 
level of effort is required to develop 
one? 

A: The original development of a 
cross-assembler using a higher level 
language usually requires 400-800 
programmer hours, depending on 
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computers 
delivered 
gently 
When you ship computer hardware, 
look for an experienced computer 
mover like Burnham Van Service, 
which helped pioneer the nation­
wide moving of electronics and 
other high value cargo. Burnham 
Van Service has air-ride vans with 
power tailgates and the most ad­
vanced tie-down systems, along 
with other specialized equipment. 
for moving electronics. More important, Burnham has the know-how to 
load, move, and unload your computer hardwarewithout damage, and 
the ability to spot your shipments at all times, day and night, from one 
end of the country to the other. Call the man from Burnham Van when 
you're reaqy to talk about computer shipments. Or write to us and 

. we'll be glad to send you a copy of 
a new 32-page equipment manual 
that illustrates Burnham's spe­
cialized equipment for handling 
high-value cargo. 
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BURNHAM VAN SERVICE, INC. 
5000 Burnham Boulevard, Columbus, Georgia 31907. Phone 404/563-1120 
Denver 303/433-8619 • Chicago 312/372-4323 • New York 212/679-4111 • Cheverly, Md. 301/322-1300 
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Cross­
Assemblers 

its complexity. Macros, external 
and COMMON variables, relocatabil­
ity, floating point constants and 
similar features increase the com­
plexity, and therefore the cost, of a 
cross-assembler. If a cross-assem­
bler must be. coded in assembly 
language, the implementation time 
will be increased by at least 50%. 

Q: What future developments can be 
anticipated in cross-assemblers? 

A: Many of the new minicomputers 
have variable instruction sets that 
can be defined using micropro­
gramming techniques. Cross-as­
semblers that provide the capability 
of instruction set definition are 
likely to become popular for these 
machines. 

As computers become smaller 
and more specialized, more interest 
will be generated in using larger 
computers·for small computer soft­
ware development. Already several 
manufacturers of microproces­
sors, process controllers and small 
communications processors are of-· 
fering cross-assembler/ computer 
simulator packages that allow the 
user to both assemble and· debug 
his programs using a larger com­
puter. Cross-compilers are also be­
ing developed that input programs 
coded in higher level languages and 
output programs in the source lan­
guage or the object format of the 
target minicomputers. Cross-com­
pilers can well utilize the process­
ing capabilities of a larger com­
puter to produce efficient coding. It 
seems likely that much future de­
velopment will be concentrated in 
the application of larger computers 
for small computer programming. 

o 

Mr. Lamb is vice president and techni­
cal director of Scientific Systems Ser­
vices, Inc., responsible for software 
development projects of the company. 
He was previously manager of operat­
ing systems development at Systems 
Engineering Laboratories. He has a 
BS in mathematics from the Univ. of 
Alabama. 
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Sen. Philip H. Hart (D.-Mich.) who 
referred to his proposed industrial re­
organization act as a "reasonable little 
bill"-a description the Chamber of 
Commerce and other businessmen 
don't exactly share. Hart's point was 
that if his bill, or something similar, 
isn't adopted, the result will be much 
less "reasonable"-e.g., government reg­
ulation; elimination of what remains of 
free enterprise in the U.S.; and/ or loss 
of our technologicalleadershi p, particu­
larly to Japan and the Common Mar­
ket. In both of these latter areas; Hart 
pointed out, steps had to be taken to 
deconcentrate domestic industries. 

Attacking a key argument made by 
businessmen againt his bill, Hart said, 
"ten years of chairing [Senate] antitrust 
and monopoly hearings have convinced' 
me that technical efficiency, inventive­
ness and innovativeness are not monop­
olies of giant corporations ... certainly 
the edp industry is illustrative of this 
point. Significant innovations have been 
produced by small- and medium-sized 
firms, as well as large companies." 

Afterward at a press conference, 
Howard O'Leary, an aide to Hart, said 
the subcommittee is looking into tax 
incentives as a way of encouraging 
large corporations to break themselves 
up voluntarily. 

The security market 
In contrast with the apparent minor 

concern of attendees with the issue of 
regulation, was the widespread interest 
in computer security brought into the 
limelight this spring by the involvement 
of computers in the celebrated Equity 
Funding insurance scandal (June, p. 

luly,1973 

88). "Suddenly," said a person attend­
ing one of eight sessions related to the 
subject. "a vast new market has been 
created in less than three months." 

At a session on Secure Data Systems, 
some users criticized the vendors for 
failing to provide security systems, to 
which John W. Weil, of Honeywell, 
replied, "We've been developing shiny 
new products (for security), taking 
them up to our management, and being 
told the marketing department says no­
body wants them. Users aren't going to 
get secure systems if they don't ask for 
them. Write them into the specs and 
tell the salesman what you want." 

Earlier, Charles L. Foster, reporting 
on IBM'S $40 million data security proj­
ect, announced a year ago, suggested it 
would be a long time before the results 
of the study can be transferred into a 
product. He said the study will not end 
until next spring, the end of the second 
year of a five-year project. 

Some security sessions proved amus­
ing, particularly one on Security and 
Privacy in Disaster, in which a speaker 
related the theft three years ago of a 
computer program through a time­
sharing network in Palo Alto, Calif. 

Although the programmer accused of 
the theft has been convicted, the courts 
still are studying if a program is a trade 
secret. Meanwhile computer people in 
the San Francisco area jokingly have 
established the "Peninsula Ethic," 
wherein a shared program is automatic­
ally in the public domain unless par­
ticular steps are taken to protect it. 

Another well-attended session, The 
Auditor's Interface with EDP Systems, 
brought forth the suspicion from a 
panelist that many compromises are 
being made in the' audit of dp func­
tions. Some installations allow the dp 
staff to select their own "random" rec­
ords for an audit. Some programs to 
audit dp departments are produced by 
the same staff that is being audited. 

Very few topics were left untouched 
in the conference program: 

Automobiles: Speakers in a session, 
Onboard Computers for Automobiles, 
began with glowing predictions for 
computers in this massive market, but 
ended with gloomy warnings of reli­
ability problems under the hot hood of 
a car. A 14-year-old youngster attend­
ing the session asked, "When will the 
computer in my car take me from New 
York to Boston?" He was told this 
might come about in time for him to 
enjoy it 'and for the panelists to expe­
rience it in "our dotage." 

Data Bases: A day-long conference 
was devoted to the topic of data base 
management and the issue popped up 
in many other sessions. It was surpris­
ing to observers that many times it was 
suggested that hardware would provide 
the solution for data base management 
instead of software. 

Performance Measurement: Speak­
ers began talking about things that 
could be done, contrasting with many 
















































































