






































































There's a cycle at work in the steel industry. 
I t begins the moment a customer places an order. 

When it ends is critical, because today quality 
in the steel industry is universally high. Prices are 
competitive. The big difference is customer service. 
The crucial question is: how fast can you deliver? 
The answer depends chiefly on how fast work begins 
on the customer's order. 

Before computers came onto the scene, the order 
cycle took three weeks. (Often, time was lost just 
determining if and when room could be found for 
the customer's order.) 

Today the sales division of one of the world's 
giants in the steel industry relies on a UNIVAC@490 to 
shorten this cycle. 

Now, in 85% of the cases, the three week wait 
has shrunk to a maximum of 48 hours. 

Now data (and lots more data) can be acces­
sible to remote locations on request. And when the 
requirements of a customer's order change, a lot of 
people who need to know about it will know about 
it simultaneously. 

A hypothetical case: A customer needs his order 
of steel cable sooner than expected because progress on 
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the bridge he's building has been accelerated by a 
warm weather spell. 

This means a shift in scheduling which affects 
plant availabilities, cost factors, date of shipment, and 
ultimately, invoicing. 

The new data is fed into the UNIVAC 490, a real­
time system. Information from then on is revised to be 
up-to-the-minute. Any outlying plant with a terminal 
device can have that information instantaneously. 

This particular 490 has been in operation for 31f2 
years. It has been used twenty hours a day, five days a 
week and 16 hours on Saturday. During all that time 

the machine has been "down" only once. 
UNIVAC systems are at work at the major steel 

companies and throughout the entire metals industry. 
They're working for countless other industries, 

for government, for education - here in the United 
States and throughout the world. 

UNIVAC {-SPE~Y RAr\D 

Univac is saving a lot of people a lot of time. 

Designate No. 4 on Reader Service Card 

bridge you'll get it faster. 
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COMPUTER TIME SHARING - A REVIEW 

Nicole Pointel and Daniel Cohen 
Laboratoire Central de Telecommunications 
Paris, France 

"The electronic comp'uter has been used up to now either to relieve man 
of routine work or to carry out complex and lengthy computations. 
Time sharing is a big step toward the improvement of man-machine 
relations; it permits undelayed conversation between man and machine." 

1. Introduction 

This article reviews time-sharing, a recent \vay 
of using computers in which a given informa­
tion processing power is made available to 
several remote users. First, time-sharing, its 
present services and its future ones, will be de­
fined. Then, the main hardware and software 
features of a time-sharing computer will be 
pointed out. Features which are desirable but 
not essential will also be mentioned. 

Engineers and programmers have solved the 
most urgent problems in time-sharing. The use 
of a time-sharing system in fields other than 
scientific computation and management data 
processing has not yet been envisaged. N ever­
theless, the results obtained to date in these two 
fields \yill facilitate the approach to new fields 
of application: industrial process control and 
telephone network control. 

2. General Presentation 

2.1 DEFINITION 

Time-sharing is the simultaneous employment 
of a computer by several users; each one has 
the illusion of being the only person using the 
machine. In a typical time-sharing system, the 
users communicate with a central computer by 
means of remote consoles. The users can run 
and debug their programs on-line as they would 
with a conventional computer. Debugging is the 
process of testing, correcting, and simplifying 

Reproduced by permission from Electrical Communication, Vol. 
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the operating instructions or program for solv­
ing the particular problem presented to the 

computer. 

The time-sharing system shares computer time 
among all the programs; each program has con­
trol over the processor in turn for a specified 
quantum of time Q. At the end of this time 
slice, the running program is stopped and. if 
necessary, stored on an auxiliary memory; the 
next program is loaded into core memory if it 

is not already there and runs for time Q) et 
cetera. Multiprogramming is made possible by 
the interrupt system, which enables the il:ter­
ruption of a running program and the switch­
over of processor control to another program, 
according to predetermined priority criteria. In 
this way, tasks of the same nature and length 
assigned to the computer by several users at 
approximately the same time will be finished 
almost simultaneously. 

I t should be noted that multiprogramming can 
be used in a classical computer center with only 
one input access point to the computer. The 
main purpose then is to provide better use of 
computer time. The computer can in fact exe­
cute program P2 while it is awaiting comple­
tion of an input-output operation requested by 
program Pl. 

2.2 SERVICES PROVIDED BY A TIME-SHARING 

SYSTEM 

Time-sharing provides for many simultaneous 
users, improves man-machine communication, 
provides better solutions to present problems, 
and enables an approach to new fields. 
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2.2.1 Many Si11lultaneous Users 

One of the advantages of time-sharing is the 
number of simultaneous users possible. For 
instance in the Compatible-Time-Sharing Sys­
tem (CTSS) of the IHassachusetts Institute of 
Technology, 110 consoles are connected to an 
International Business Machines Corporation 
computer, IBlv! 7094, and 30 of them can be 
used simultaneously. In Machine-Aided Cogni­
tion or Multiple-Access Computer (Project 
MAC), now being implemented on a General 
Electric computer, GE 645, about 500 consoles 
will be available of which 150 to 200 will be 
able to operate simultaneously. 

Thus a time-sharing system can provide direct 
assistance to a large number of engineers, re­
search workers, students, et cetera. 

2.2.2 Improvement in Man-Machine 
Communication 

In a classical system, the programmer writes a 
program on paper. The program is punched on 
cards or paper tape and is then written (by the 
computer) on a magnetic tape. Sometimes it is 
loaded on a magnetic drum before being com­
piled or assembled. These various stages usually 
require several days rather than a few hours; 
in fact, the problems raised by the organization 
of data processing centers are often inade­
quately solved. In this way, the programmer 
loses precious time before he can even start 
debugging. 

Moreover, when the machine is saturated, the 
programmer may often be allowed only one 
debugging run per day, which entails exceed­
ingly long waiting times. 

Time-sharing considerably improves the whole 
operation by enabling direct conversation with 
the computers. This conversatibn is carried out 
simultaneously with several users, and the com­
puter then becomes a practical tool quickly ac­
cessible to all users. 

Mme. Nicole Pointel was born in Amieas, 
France, on 4 December 1939. She received the 
Licencie es Sciences degree from the Faculty of 
Sciences of Lille in 1961. 

After 4 years with the Bull-General Electric 
Company, she joined the Laboratoire Central 
de Telecommunications in 1965, where she is 
working in the Programming Group on the 
programming of telephone exchanges. 
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2.2.3 B etter Solutions to Present Problems 

Time-sharing improves the running of pro­
grams that require frequent interventions by 
the user. 

2.2.3.1 Scientific Problems 

Time-sharing provides scientists, research 
workers, and engineers with a tool which has 
the capabilities of both a desk calculator and a 
computer. 

These users want to be able to write their pro­
grams easily; they can do so by using a prob­
lem-oriented language such as FORTRAN. 
They want also to interact with the computer 
(stop a program under execution after a few 
results have been obtained, modify a parameter 
value and run the program again, et cetera). 
A time-sharing console is readily adapted to 
their needs. 

2.2.3.2 Debugging 

Whatever the kind of programs to be debugged, 
only time-sharing offers the capabilities of speed 
and efficiency. In fact, the programmer need 
not use intermediate means, and numerous er­
rors can thus be avoided. The program is 
directly introduced using a typewriter; typing 
and syntax errors can be corrected immediately. 
Errors are no longer detected and corrected 
with the help of comprehensive printouts. On 
the contrary, printouts of some memQry areas 
and some registers are asked for, and correc­
tions are then typed and sent to the core 
memory. 

In this way, step by step, but quickly, the pro­
grammer debugs his program. 

2.2.3.3 Business Data Processing 

If a company has several branches, each one 
generally uses a small computer for its own 
needs. A time-sharing system using a large 

Daniel Cohen was born in Casablanca, Mo­
rocco, on 13 March 1938. He received the 
Licencie es Sciences degree in Physics and 
Mathematics in 1958, and the Engineer diploma 
in electronics and radioelectricity from the 
Ecole Superieure d'Electricite in 1960. 

Mr. Cohen joined the Laboratoire Central de 
Telecommunications in 1960, where he partici­
pated in various studies on system design. He 
is at present head of the Programming Group 
within the Telephone System Research De­
partment. 
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central computer can handle the data processing 
for the entire company. Each branch can have 
access to its own files (inventories, personnel 
lists, et cetera) or to common files (documenta­
tion, for instance) independently of the other 
branches by sending commands through the 
consoles. 

2.2.4 New Capabilities 

2.2.4.1 Information Retrieval 

The main feature of an information retrieval 
system is a bulky master file that must. be 
scanned quickly to answer an inquiry. Time­
sharing makes use of mass memories that can 
be controlled directly from the consoles. There­
fore, time-sharing offers a real solution to these 
problems. Moreover, oscilloscope displays en­
able on-line reading of documents. 

2.2.4.2 Text Editing 

A user can type a text on a console typewriter. 
Then, with the help of a few commands, he can 
modify this text, add a word or line, substitute 
one word for another, or delete a complete 
paragraph. Finally, he can ask that the amended 
version of his text be printed out on the type­
writer. 

This capability to edit text helps in the actual 
writing of programs. 

2.2.4.3 Education 

Teaching programming is more efficient with a 
time-sharing system. As the student receives a 
quick answer from the computer, he can ascer­
tain his errors more rapidly and therefore learn 
more quickly. 

This way of teaching is also applicable to other 
fields, such as foreign languages, mathematics, 
or physics. The computer asks the student a 
question and he must choose from several 
answers; the answer given is stored and the 
correct answer shown. 

Experiments of this sort have been performed 
at the Massachusetts Institute of Technology. 

2.2.4.4 Graphic Data Processing 

The invention of new peripheral devices and 
the establishment of some special programs 
give invaluable aid to engineers and research 
workers. . 

Since drawings are generally far more explicit 
than text, it is advantageous to be able to use 
them as inputs to or outputs from a computer. 
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Thus graphic data processing is a useful new 
field. 

With a peripheral device such as Sketchpad 
(Section 3.3.3), the user can draw a diagram 
(an ,electrical network, for instance) on a 
screen with a light pen. A special program 
stores the drawing in memory. The user can 
call back on the screen parts of the drawing and 
modify them. He can then call the complete 
amended drawing back on the screen. As 
numerical values can be introduced, another 
special program can effect computations and 
display the results on the drawing; for example, 
the values of the current in the various branches 
of the electrical network can be displayed. 
Viewing the results, the user if necessary can 
modify some parameter values or even the net­
work structure itself. In this way many solu­
tions can be examined quickly. 

These new programs and peripheral devices 
improve communication with an ordinary com­
puter system. They are all-the-more attractive 
in a time-sharing system, as the same capability 
is provided for several users simultaneously. 

2.2.5 Response Time 

The higher the number of simultaneous users 
the system can accommodate, the greater the 
efficiency. However, this number should not be 
so high as to increase waiting time considerably. 
In particular, short computations should not 
take longer on a time-sharing console than on 
a desk calculator. 

The response time for a given command, issued 
by a particular user, depends on the length of 
the program that corresponds to the required 
service, the number of other active users, and 
the length of their programs. But above all, the 
response time depends on the method employed 
for the allocation of computer time to the vari­
ous users. To our knowledge, no general study 
of this question has been carried out. At pres­
ent, computer time allocation is experimentally 
adjusted according to users' reactions. 

3. Hardware Necessary for Time-Sharing 

3.1 ESSENTIAL FEATURES 

A computer intended for use in a time-sharing 
system should include the following features. 

(A) Memory protection is necessary since the 
users' programs should neither disturb each 
other nor destroy the supervisory program (the 
program in charge of the general management 
of the machine). 
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(B) Interruptiol1 of the program under execu­
tion must be possible each time the supervisory 
program has to carry out a specific job (re­
quest from a console, end of an input-output 
operation, error,et cetera). 

(C) A built-in clock enables automatic in­
terruption of the program under execution after 
a time Q has elapsed and switchover of control 
to the next program. 

(D) Dynamic program relocation is necessary. 
To give quick service, several programs or pro­
gram segments are stored simultaneously in 
core memory. When one of them has been com­
pletely executed, it must be stored in another 
medium; the memory area thus released be­
comes immediately available for new programs 
or program segments. It should be possible to 
load a program in any memory area. 

(E) Auxiliary stores are necessary. Parts of 
the supervisory program and programs inter­
rupted during' execution that cannot remain 
permanently in core memory must be trans­
ferred to an auxiliary memory with very short 
access time. Users' files and programs, library 
programs, and some infrequently used super­
yisory subroutines must be stored in a bulky 
mass memory. 

(F) Consoles equipped at least with a type­
writer must be connected to the computer 
through telephone lines and data transmission 
terminals at both ends. 

3.2 IMPLEMENTATION OF ESSENTIAL FEATURES 

~Iachines recently designed for time-sharing 
have all the above features. However, imple­
mentation differs among manufacturers. 

3.2.1 Memory Protection 

3.2.1.1 Protection of U sersJ Programs 
I t is necessary to prevent any user program 
from altering cor~ memory areas outside its 
own limits. Several methods are available. 

(A) Lower-limit and upper-limit registers. The 
IBM 7030 computer uses two limit registers, 
loaded by the supervisory program, that define 

the memory area allotted to a program. On ex­
ecution of any instruction involving memory 
reference, the address is automatically and si­
multaneously compared with the contents of 
both registers by a hardware device. 

The General Electric 600 series computers use 
a single reference register, the base address 
register, which contains the location address of 
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the program and its length. As before, the ad­
dress comparison is autorriatic. This register is 
also used for program relocation in the G E 625 
and GE 635 computers. 

(B) Assignment of a protection key to each 
program. A protection key is also associated 
with each memory block; before reading or 
writing in a memory block, the protection key 
of the program is automatically compared with 
that of the block. The block c~n be used only if 
the two keys are identical. 

This technique is used on the IBlvI 360-67 
computer. 

(C) Programmed protection. In a user pro­
gram, it is possible to include a subroutine to 
ensure memory protection by comparing each 
address with the bounds of the memory area 
assigned to the program. The execution time is 
obviously much longer, and this solution can be 
envisaged only for program debugging. 

3.2.1.2 Two Modes of Operation 

The computer operates in two modes. In the 
master mode the supervisory program has ac­
cess to the entire memory, whereas in the slave 
mode any user program has access only to the 
area assigned to it. 

3.2.2 Interrupt System 

The interrupt system enables the processor and 
the peripheral devices to obtain any needed 
service from the supervisory program. Types 
of interrupts include th,e following. 

(A) Input-output interrupts occur as soon as 
a call from a console or an input-output com­
mand has been initiated, and also when a pe­
ripheral device has completed its task or when 
it is out of order. 

(B) Interrupts due to incidents occur when a 
user program tries to obtain access to a core 
memory area that has not been allotted to it or 
to use instructions of the master mode. 

(C) End-of-job and end-of-allotted-time inter­
rupts are indispensable in time-sharing systems. 
However, it is also useful that incidents such 
as overflow, parity error, et cetera, be signaled 
through an interrupt. 

Interrupts are transmitted through suitable cir­
cuits to a register having one bit per interrupt 
type. The supervisory program then determines 
the action required. 

41 



3.2.3 Clock 

The processor must have a clock which issues 
an interrupt at the end of a given time interval. 
This clock generally has a register the contents 
of which are decreased by one at regular inter­
vals. When the register contains zero, the clock 
issues an interrupt and the supen"isory pro­
gram reloads the register. In this ,yay, a clock 
interrupt is issued at the end of the time inter­
val allotted to each program. This ensures the 
actual sharing of processor time and permits 
the system accounting to be done. 

In some time-sharing systems, a clock interrupt 
order is issued at regular intervals to permit 
the system to detect and take charge of calls 
originated by the consoles. 

3.2.4 D}'1zamic Program Relocation 

\iVhen several programs are stored simul­
taneously in core memory, it should be possible 
to load them starting at any address. The pro­
grams are therefore written with relative ad­
dresses. When the execution of a particular 
program ends (end of job or end of allotted 
time), the memory space it occupies is avail­
able for loading new programs. 

Dynamic program relocation is effected by 
means of either of two devices described here­
after. 

3.2.4.1 Base Address Register 

The base address register contains the starting 
address of the program under execution. Ad­
dresses are automatically incremented with the 
contents of that register at execution time. 
When execution of a program is complete, the 
other programs are "packed" to regroup the 
available memory space in a single area. 

After packing has taken place, only the starting 
addresses of the programs must be modified. It 
is the "allocator" part of the supervisory pro­
gram which manages the memory allocation 
table. 

This system is used in the GE 625 and GE 635 
computers. 

3.2.4.2 Page-Turning System 

In the system described above, the processor 
carries out program packing, which entails a 
delay in the actual execution of users' pro­
grams. A hardware device called a page-turning 
system avoids this loss of processor time. 
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A special logic unit splits the programs into 
fixed-length segments called pages. A table in 
the memory contains the addresses of all pages 
of each program. This allows the various pages 
of a program to be scattered in the memory 
(see Figure 1). 

A logic unit automatically looks up the table of 
pages to find the locations of the pages of a 
program, thus enabling that program to be run. 
This table look-up is made without any loss of 
time since it does not call upon the processor. 
If the table indicates that a particular page is 
not in core memory, a logic unit issues a request 
to the supervisory program, which will then look 
for the missing page in the auxiliary memories. 

Referring to Figure 1, after page 3 of program 
2 has been executed. the next instructions to be 
executed will he those on page 4; page 3 can 
be replaced by page 6 of program 2 (not at 
present in core memory) or by a page from 
another program. Thus, instead of packing pro­
grams, the system operates through page re­
placement. The programmer need not take care 
of paging. This solution is costly in hardware 
as it needs 11 specialized registers in the G E 
645 computer, 16 registers in the IBM 360-67) 
and 32 registers in the Atlas computer. 

Although it is more costly than the base ad­
dress register, the page-turning system is at­
tractive as it avoids physical displacement of 
programs in core memory. :Moreover, memory 
allocation is simplified and lengthy programs 
can be run without the programmer being con­
cerned with calls to the various pages. 

TABLE OF 
PAGES 

* THIS PAGE IS NOT 
IN CORE MEMORY 

CORE MEMORY 

Figure I-Page-turning system. 
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3.2.5 Auxiliary Memories 

In time-sharing systems, active users are 
numerous and all programs cannot be stored 
simultaneously in core memory. An auxiliary 
memory with a very short access time is there­
fore necessary. Moreover, users' files and pro­
grams should be quickly accessible, and a large 
direct-access memory should be connected to 
the system. 

3.2.5.1 Auxiliary Memory with Short 
Access Time 

The memory used at present is a magnetic 
drum. Programs interrupted during execution 
are transferred from core memory to drum, and 
programs to be executed are loaded from the 
drum to the core memory. This double oper­
ation is called "swapping." The drum is thus 
considered as a direct extension of core mem­
ory. 

An interesting example is the General Electric 
"fire-hose drum" with capacity of 4-million 36-
bit words and average access time of 8.5 milli­
seconds. This drum is directly connected to the 
core memory of the GE 645 computer. 

3.2.5.2 Large-Capacity Direct-Access Memories 

Large-capacity disc units are used. Their direct­
access feature shortens the waiting time in­
volved in file searching. 

In the Compatible-Time-Sharing System, the 
IBM 1301 disc unit is the "heart" of the sys­
tem, for it contains all useful files and programs. 

3.2.6 Consoles and Data Transmission 
Terminals 

Communication with the machine is effected 
through a console usually equipped with a type­
writer. The user sends commands and intro­
duces programs and data by means of the type­
writer. By the same means, he receives the 
results and also messages from the supervisory 
program. 

Each console is connected to the computer 
through a telephone line. The computer is not 
interrupted on reception of each character. At 
the computer end, as one of its functions, the 
data transmission terminal assembles characters 
in messages. When a message is complete an 

interrupt is sent to the computer, which can 
then process the whole message. 
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3.3 COMPLEMENTARY FEATURES 

The features described in Sections 3.1 and 3.2 
are essential to a computer used in a time­
sharing system. Other features, although of a 
less peremptory nature, add to the efficiency of 
the system. 

3.3.1 Large Core Memory and Fast Processor 

The extensive time-sharing supervisory pro­
gram must be stored entirely or in greater part 
in core memory; for instance, the supervisory 
program of the Compatible-Time-Sharing Sys­
tem occupies 32000 words in the IBM 7094 
core memory. 

:Moreover, it is attractive to store as many pro­
grams as possible simultaneously in core mem­
ory to reduce interrupts caused by swapping. 
Therefore, the larger the core memory the bet­
ter the service provided. 

For a given number of users, the faster the 
processor, the shorter the response time. 

3.3.2 Large-Capacity Auxiliary Memories 

Magnetic cards are attractive in time-sharing 
systems for storing infrequently used files and 
programs. Their capacity varies between 1 X 

108 and 6 X 109 characters, and their average 
access time is between 100 and 500 millisec­
onds. The cost per character is low. 

3.3.3 Special Peripherals 

The manifold capabilities of these peripherals 
provide a new type of user-machine conversa­
tion. 

Curve plotters permit graphs, schematics; maps, 
et cetera, to be obtained directly from the 
computer. Cathode-ray tubes provide for an 
immediate display of results. Sketchpad (de­
veloped at the Massachusetts Institute of Tech­
nology) permits the user to draw a graph on a 

cathode-ray tube with the use of a light pen, 
then to store the drawing in memory, call it 
back, modify it, et cetera. 

For example, to draw the arc of a circle, the 
user points the light pen to the center and 
presses the "circle center" hutton. The user 
then chooses, by means of the light pen, one of 
the ends of the arc (which has the effect of de­
fining the radius) and presses the "draw" but­
ton; the final position of the light pen defines 
the other end of the arc. 

Various buttons enable drawings to be rotated, 
translated, magnified, erased, et cetera. 
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A description of the drawing that appears on 
the screen is stored in core memory; it can be 
transferred to an auxiliary memory. A library 
of drawings can thus be accumulated; a com­
plex drawing can be composed by means of 
elementary drawings existing in the library. 

These peripherals offer a new field of applica­
tion for time-sharing. They will be very useful 
in the numerous cases in which an exchange of 
graphic information simplifies the conversation 
between user and machine. 

4. Time-Sharing Software 

4.1 ESSENTIAL FEATURES 

The software of a time-sharing ~ystem should 
include at least the following. 

(A) Supervisory program for the allocation of 
memory space and processor time to each pro­
gram and for machine management in general. 

(B) A command language employed by the 
user to give general commands to the system 
(independen tly of any specific user program). 

(C) A debugging language to enable on-line 
program debugging from the consoles. 

(D) A symbolic programming language to sim­
plify program writing. 

Library programs included in classical systems 
are also part of time-sharing software. 

4.2 SOFTWARE ITEMS 

4.2.1 Supervisory Program 

4.2.1.1 Memory Space Allocation 

Programs are written with relative addresses 
so that they can be loaded anywhere in core 
memory. The supervisory program must man­
age the memory allocation table that contains 
the starting address of each program; it must 
decide which programs to transfer to the mag­
netic drum when a new program is loaded in 
core memory; and finally, it must manage the 
table for allocation of drum areas intended for 
program swapping. 

4.2.1.2 Processor Time Allocation 

When a program is loaded in core memory for 
execution, a maximum running time is assigned 
to it so that the processor time will be shared 
among all users. 

The supervisory program loads the clock regis­
ter with the time allotted to each program. Two 
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situations may arise: Either the same time Q 
is allotted to each program and the supervisory 
program switches processor control from one 
program to another every Q seconds, or the 
time allotted depends on the priority level of 
the program. Priority assignment can itself be 
a function of several factors (program length, 
author, et cetera). The active programs are 
then distributed over a number of queues, each 
queue corresponding to a different priority 
level. The supervisory program is resPQnsible 
for priority computation and queue manage­
ment. 

4.2.1.3 Interrupt Servicing 

Each interrupt must be controlled by the super­
visory program, which first stores the state of 
the interrupted program-that is, the cont~nts 
of various registers (instruction counter, ac­
cumulator, index registers, et cetera). It then 
looks for the nature of the interrupt ( clock, 
peripheral unit, or fault) and finally determines 
the action required depending on the nature of 
the interrupt. 

A clock interrupt is issued every Q seconds. 
The supervisory program looks for calls coming 
from the consoles. If there are none, the inter­
rupted program is restarted. Otherwise the 
messages received are decoded and analyzed. 

If the message is a user command to th~ sys­
tem, the priority of the corresponding program 
is determined and its identification is intro­
duced into a queue. If the message was intended 
for the user's program, no action is taken; the 
message will be read by the user program .. 

After the messages have been analyzed, the 
interrupted program is started again unless 
another program with a higher priority has 
been introduced by one of the commands, in 
which case the latter is executed. 

An input-output interrupt occurs in one of the 
three cases that follow. 

(A) When the program under execution issues 
an input-output request, this request causes an 
interrupt. The supervisory program sends. out 
the request and transfers control to the next 
program, for the processor should not stay idle 
while a peripheral device is working. The pro­
gram interrupted is not taken in charge by the 
supervisory program before completion of the 
input-output operation (also signaled by an 
interrupt) ; it is taken from the queue. 

(B) When an input-output operation is com­
plete, the supervisory program reintroduces the 
program into a queue, where it again becomes 
ready for execution. 
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(C) When an incident occurs in a peripheral 
unit, an interrupt is issued. The supervisory 
program determines the identity of the periph­
eral device and the cause of the incident (parity 
error, mechanical failure, et cetera) and sends 
a message to the operator who will carry out 
the action required. 

An interrupt is issued when an incident occurs 
in the computer (for example, overflow, parity 
error, or attempt to go outside allotted memory 
area). The supervisory program determines 
the nature of the incident and transfers control 
to the corresponding servicing subroutine. 

Interrupt servicing subroutines are part of the 
repertoire of the supervisory program; these 
subroutines are run quickly since they should 
never significantly slow do~n the execution of 
users' programs. 

4.2.1.4 Peripheral-Device Allocation 

When a read or write instruCtion appears in a 
program, the peripheral device, used is desig­
nated by its logic identity. The allocator sub­
routine of the supervisory program allocates 
the peripheral devices needed by the program 
and establishes the correspondence between 
logic identity and physical iden~ity. It also allo­
cates an area of an auxiliary lnemory to each 
user for storing files and programs. 

4.2.1.5 File Management 

In the following, the word "file" refers to both 
programs and data. 

The users' files have various utilization rates. 
I t would be too expensive to store them all in 
rapid-access auxiliary memories. The files used 
less frequently can be stored in slower (and 
cheaper) auxiliary memories. A hierarchy is 
thus established among files based on file utili­
zation rate and among memori~s based on the 
storage cost per character. 

For instance, memories can be ranked as fol­
lows: magnetic discs, magnetic cards, magnetic 
tapes, and files-according to the date of their 
latest use. The supervisory program will have 
to check regularly that auxiliaiy memories are 
adequately used and to initiate: file moving if 
necessary. A file requested by a user should be 
found quickly regardless of its present place in 
the memory hierarchy. For this purpose, the 
supervisory program will have to maintain a 
file directory for each user. 

The distribution of files over the various hier­
archy levels should not be such that savings 
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made on memories are offset by the cost of 
lengthy processing; a compromise must be 
found by experiment. 

4.2.1.6 Checking Functions 

WherI a user requests access to a particular file, 
the supervisory program' must check that the 
user is allowed to read, write, or both read and 
write in that file. 

The supervisory program must also check the 
condition of auxiliary memories. A daily copy 
of the contents of the disc memory is usually 
maintained on a magnetic tape. When the 
supervisory program detects an error in the 
disc memory, it may initiate partial or com­
plete reloading of this memory from the mag­
netic tape. 

4.2.2 Command Language 

The following commands (with examples from 
Compatible-Time-Sharing System) should be 
available to the user. 

(A) A command for entry to and another for 
exit from the system (for example, log in a,{3 
and log out, where a is problem name or num­
ber and (3 is user name or number). The 
first command identifies the problem and the 
user; the second one tells the system that the 
user has completed his intervention-his files 
must be closed, the directory updated, and the 
time used logged. 

(B) A load command and a start command 
that allow the user to load a program and start 
program execution (for example, load au a 2 , 

. .. , an, where au a 2 , ., ., an are file names or 
numbers, and start). 

(C) An input command that permits the user 
to introduce a program directly from a console. 

(D) A start compilation command (for ex­
ample, mad a,' which will initiate the transla­
tion of program a by the MAD compiler). 

(E) A temporary stop command which allows 
the user to stop execution of his progr'am when 
he wants to modify it or the data, or to reflect 
on the results obtained. 

4.2.3 Debugging Language 

A number of commands should be available to 
the user for program debugging. 

It shovld be possible to modify a line in a pro­
gram, to delete lines, and to insert new ones. 
I t should be possible to stop a program under 
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execution and ask for printout of the contents 
of some registers or memory areas. It should 
also be possible to modify these contents. 

4.2.4 Symbolic Language 

A symbolic programming language should be 
available to the user for a time-sharing system 
to be of practical use. This language should be 
an assembly language at least (a language in 
which mnemonics are used for instruction codes 
and symbolic names for addresses). 

On the other hand, such high-level languages 
as FORTRAN, ALGOL, and COBOL are 
obviously highly desirable. 

4.3 COMPLEMENTARY FEATURES 

The following features of time-sharing software 
are not strictly necessary but add to the service 
provided or increase the system efficiency to 
the user. 

(A) A command for indication of processor 
time used. 

(B) A command for printout of the user's file 
directory with such indications as file names, 
memory space used, and memory space avail­
able. 

(C) A command for printout of the user's files 
themselves. 

(D) Interconsole messages that permit users 
to communicate among themselves. This facility 
could be very useful when several people are 
working on different parts of the same project. 

(E) Special problem-oriented programming 
languages such as LISP, COMIT, and IPL 
for non-numerical information-processing prob­
lems, GPSS, SIMSCRIPT, and SIMULA for 
simulation problems, and STRESS and COGO 
for civil-engineering problems. 

s. Conclusion 

Time-sharing is a big step toward the improve­
ment of .man-machine relations; it permits un­
delayed conversation between man and machine. 

The electronic computer has been used up to 
now either to relieve man of routine work or to 
carry out complex and lengthy computations. 
In a time-sharing system, the computer can be 
used as an assistant to the engineer or the re­
search worker in his creative work, as it en­
ables him to scan a large number of solutions 
quickly. 
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We noted earlier that the improvement of man­
machine communication, not the equipment cost 
and efficiency, has been the prime concern of 
designers. It is quite clear that the internal 
operation of a time-sharing system requires a 
great deal of management, which uses up mem­
ory space and processing time. 

Some problems have apparently been solved in 
an empirical or experimental fashion. For in­
stance, we know of no theoretical studies on 
methods of allocation of processor time to vari­
ous programs or on the optimization of infor­
mation storage in memories with various hier­
archy levels. 

Finally, because of the very nature of time­
sharing, it should be possible to apply it to 
real-time problems such as the control and 
checking of industrial processes or the control 
of a telephone network. The same computer 
could control several industrial processes or 
several telephone exchanges. To our knowl­
edge, no theoretical or practical study of the 
effects of real-time constraints on a time­
sharing system has been made. 

"AND JUST EXACTLY WHOSE TIME DO YOU 
THINK YOU'RE SHARING?" 
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WORLD REPORT - GREAT BRITAIN 

Brilliant summer notwithstanding, there has been no holi­
day in the hot war for the British computer market. Major 
U.S. makers are pressing hard for the big jobs while Britain's 
ICT and English Electric organisations are "pulling out all 
the stops" to get their biggest machines through testing and 
en route to customers. 

GE Launches Time Sharing in UK 

General Electric, through its De La Rue Bull company in 
Britain 75 per cent owned, has launched a time-shared 265 
service with more than 20 terminals already taken. It's clear 
that GE really means business now after abortive attempts 
to have the 600 series made in Britain and comparatively 
little success in selling machines from the other ranges, apart 
from the nimble Gamma 10. 

Vic Casebolt, head of the UK venture, told me that it 
is expected that a second, and probably a third 265 system 
will be set up in Britain. This is confidence indeed, since 
three of these machines could serve 450 engineering and 
other clients (120 of them simultaneously). 

IBM Foresees Gold Mine in Communications 

Not to be outdone in advanced techniques, IBM has in­
augurated a pepped-up international internal communications 
system working from Hursley House, Winchester. 

It will have its own 360/50, and as a starter it will handle 
orders for IBM World Trade, which now has 14 factories 
outside the US, each with specific product responsibilities. 

Management services are a natural corollary, but it seems 
that plans far more ambitious than these, which will involve 
leasing channels in a satellite, have already been formulated. 

A new company, IBM Information Systems, has been set 
up to handle the work, and it is not sheer coincidence that 
Jacques Maisonrange, President of WTC, is the first chair­
man. Some observers in Britain see this move as portending 
an IBM attempt to corner communication networks which 
will have an increasingly large element of computer control. 
Others see in it preparations to sell access to data banks 
anywhere. Whatever the real reason, one thing is certain -
IBM management foresees a mine of dollars in communi­
cations. 

First CDC 6600 in UK 

The first CDC 6600 (fourth in Europe) has been placed 
in Britain. Freeman, Fox, Wilbur Smith, consulting engi­
neers in London, are the catalyst. But the same group that 
is operating the SCAN, on-line, real-time broker service to 
London Stock Exchange operators, is behind the deal and 
is planning to load this big machine with some of the com­
plicated seismic problems resulting from the North Sea natu­
ral gas research. 
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Through another linked company, these real-time experts 
are to get twin Univac 1108 machines and they will use the 
drum storage of this equipment with the 6600. 

British industry is not asleep. As this was written, the news 
came that two second generation IBM machines and two 
others at the nuclear reactor design headquarters of the UK 
Atomic Energy Authority were to be thrown out next year 
in favour of a single English Electric System 4-70. 

This may well be direct government influence, but it speaks 
volumes for the capacity of this £2 million machine, that it 
is capable of taking all the work from a 7040, a 1401, a 
PACE analog and an old Ferranti Mercury. 

Who Will Develop Government 
IINumber-Cruncherll? 

By the time these lines are read, it is likely that the 
Government will have made up its mind as to who shall 
do the development work on the big "number-cruncher." It 
seems that, on balance, it should be International Computers 
and Tabulators. The main reason is that the other UK 
company, English Electric Computers - recently merged 
with Elliott-Automation - still has its hands full with its 
present design. This is one up on RCA's Spectra 70 in that 
the whole range is "micro-min" and is in the same position 
of playing piggy-back with IBM. While this may be wise 
in the US where there are many 360's to replace, it is not so 
wise in Britain - even less so when it is remembered that 
English Electric seems to have forgotten the European market. 

Small computers are in the news again. It seems the 
ubiquitous Ministry of Technology has decided that there 
should be only two makers of small (process-control) com­
puters. The elect are Ferranti and' English Electric. Suf­
ferers'included Plessey, who were told not to come out with 
the XL-12, a machine akin to the PDP-8. 

But all the work on the XL-12 circuits and its design has 
been funded by the Ministry, a fact overlooked by Plessey. 
So the XL-12, reputed to be cheaper than the PDP, is still 
alive - but only barely. 

Ted Schoeters 
Stanmore 
Middlesex 
England 
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THE MANY NEW USES OF 

TIME SHARING 

Thomas ]. O'Rourke, President 
Tymshare Inc. 
Los Altos, Calif. 

"The fact that an individual literally has a giant computer at his 
fingertips will open up a whole new dimension of applications for him 
that will be limited only by his creativity and imagination - in essence 
he possesses the Aladdin's lamp of the computer age." 

When we started in the time-sharing business two years 
ago, most of the industry considered it a passing fad with 
little practical application outside the academic world. It is 
gratifying to see how quickly acceptance has grown. One 
of the factors in this growth was the transformation of the 
time-sharing research project "Genie" at the University of 
California at Berkeley to a profitable commercial time-sharing 
operation. This was the result of 1 Y2 years of programming 
effort culminating in a software package delivered to Sci­
entific Data Systems which has become the standard offering 
on their 940 line. 

This program development work was painfully intermixed 
with a lengthy hardware debugging and modification pro­
gram in cooperation with the SDS engineers in the Palo Alto 
Computer Center of Tymshare Inc. 

Reactions From Users 

Now that the development phase is behind us, we are 
concentrating on expanding the versatility of the system and 
the uses to which time sharing can be put. 

What are some of these uses? 
For a banking executive, "Time sharing is a meaningful 

response to an investment problem so complex that you 
don't know what questions to ask until you start getting 
some answers." An engineer sees the system as an electronic 
slide rule. For a computer novice, it's a teaching machine. 
For a software professional, "It's the most efficient approach 
to program debugging ever conceived." These are the re­
actions of just four users of time sharing. Already the uses 
have grown beyond the small engineering problem that most 
people felt was the only practical use for time sharing. 
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In less than two years, over 1000 subscribers have tapped 
into the Tymshare computer facilities in either Northern or 
Southern California. Each evaluates the purpose and im­
portance of time sharing from a different point of view. 

T. J. O'Rourke, standing beside the first SDS 940 system 
to be delivered. 
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What then is time sharing? Already it's beginning to 
sound a little like the proverbial description of an elephant 
by the six blind men. Yet isn't that what one would expect 
from a service that is flexible and truly user-oriented? Un­
like electric power with a standard voltage and frequency 
that requires a wide variety of special devices to convert 
it to use, it's a service that depends only on the needs and 
ingenuity of its user to produce useful work. 

Technically speaking, however, time sharing is a technique 
that allows many simultaneous users to work directly with 
a computer over standard communication lines on a dial-up 
and use-as-needed basis. 

Tymshare users represent a cross-section of business, in­
dustry, commerce, government and education. Some are ex­
perienced programmers; others are interacting with a com­
puter for the first time. 

A Case History 

In some respects, Douglas Laidlaw, co-owner of L.A. 
Lithograph Co., Inc., EI Segundo, Calif., typifies the new 
breed of novice users attracted to time sharing. Before con­
necting on-line to the Tymshare computer, he had no pre­
vious experience with any type of computer operation. What 
he sawin time sharing was a streamlined bidding system 
unmatched by any other printing house on the West Coast. 
Time sharing has become an integral part of his business. 

"Cost estimating," says Laidlaw, "is ,the key to competitive 
bidding, making or losing a profit once the job is won, and 
maintaining an even flow of work for employees and plant 
facilities. 

"Speed, accuracy, and consistency are the essential charac­
teristics of a good printing bid. To obtain fast bids, some 
printers often sacrifice the two other characteristics. If the 
resulting estimate is too high, the printer will probably be 
underbid and lose the job. If the quote is too low, then he 
wins the contract. at the expense of his profit. And if the 
bids reflect inconsistency in pricing over the long duration, 
customers may lose confidence in him and cut off requests 
for bids altogether. 

"Estimating is also a time-consuming process involving 
numerous variables; e.g., quantity, number of pages and 
colors, paper weight and grade, man-machine hours, etc. 
Frequently, after considering all the fine details, the human 
brain completely overlooks paper costs or some other very 
obvious factor." 

Laidlaw and his assistant, neither of whom had ever pro­
grammed a computer, came to Tymshare's Inglewood com­
puter center for a day of orientation. They learned how to 
use the software and experimented with the classroom ter­
minal keyboard. Then they went back to their plant and 
proceeded to write their own program in CAL, Conversa­
tional Algebraic Language. This is a highly simplified 
source language using English-like statements and algebraic 
formulas. It includes standard arithmetic operations, logical 
decisions, trigonometric functions, with key words such as 
DEMAND and DISPLAY for input-output. 

The Impact 

Laidlaw now describes the impact of the new system on 
his business: "Time sharing has added an invaluable com­
petitive edge to our bidding. When an ad agency or ad 
manager is unable to pin down firm requirements, the com­
puter can generate a wide range of pricing alternatives as 
an aid to decision making. Or when the specifications for 
a brochure or catalogue change after bids have been sub­
mitted, we can come back immediately with a new cost 
breakdown. 
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"Time sharing has also provided a way to keep on top 
of the fluctuating price of materials. Paper costs, for ex­
ample, change continually. Frequently, price change notices 
are overlooked by human beings before a bid goes out. But 
now accuracy is machine-enforced. Once we have entered 
the necessary rate changes in our central program, we know 
the correct amount will be figured into the quotes auto­
matically. 

"Even the glamour of time sharing itself has exerted a 
strong influence on our business. Normally, the printer is 
expected to appear at the convenience and location of his 
customers. Many of our clients, however, are so impressed 
with computer bidding that they come to our office for a 
demonstration. We've even attracted some large printing 
contracts from back East." 

Several years ago, L.A. Lithograph felt that the staff 
would have to be expanded to accommodate increased esti­
mating requirements. "Today," says Laidlaw, "we are han­
dling a higher volume of bidding than ever before and with­
out increasing the size of our staff. Our estimates are faster 
and more precise. In less than a half-hour on the terminal, 
we can estimate a complex printing job which previously 
would have required two full working days. And in addition 
to estimating, we are now considering billing, subscription 
maintenance, and several other applic.ations for future im­
plementation." 

Time Sharing vs. Direct Access 

An aerospace executive has compared time sharing with 
batch processing, service bureaus, in-house computing, or any 
other form of computer usage, from personal experience. 
Asked about direct access to a small computer, he felt that 
there were many hidden costs and problems which could 
be avoided by time sharing. The monthly lease price of a 

Douglas Laidlaw (left), co-owner of a Los Angeles print­
ing firm, feels that time sharing has given his firm an 
invaluable edge in competitive bidding. In less than one­
half hour, he now can estimate a complex, multi-color 
job formerly requiring two full working days. His firm 
is now printing five editions of 'IV Guide. 
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small-scale machine may be as little as $1000, but program 
maintenance, debugging and support operations are expen­
sive. Output formatting and data file manipulation create 
problems, he added. 

"Immediate response" and "conversational mode" are two 
features mentioned by users who have tried both time sharing 
and batch processing. The carry-in, carry-out of computer 
batch processing stretches out the time required between 
problem statement and computed data. But one time-sharing 
subscriber has pointed out that the computer result itself is 
quite different with the interactive system. "Sometimes,'-' 
he said, "you don't know what you're looking for when 
you start; you browse a little, check the feedback, and 
gradually the answer begins to emerge." 

A government agency came up with a new twist to con­
versational time sharing. They are using the interactive 
environment of a time-shared computer as an automatic 
checkout system for diagnosing electronic equipment and 
components. To check out a circuit module, for example, 
the user applies a testing procedure according to machine 
instructions and reports the results on-site by terminal. In 
effect, the central program contains a decision tree. In 
the course of testing, the system may ask if the indicator 
light went on as a result of the last step. Upon a positive 
response from the user, the program sequences to a new 
step. A negative response causes the program to branch off 
to another set of checkout procedures. 

Problem Orientation 

Problem orientation is another feature attracting some con­
verts to time sharing. One user said that it was almost 

Engineer Richard FOY and wife, Nancy, tap into their 
time sharing terminal from their boat. Dick first 
started using the terminal as a design aid. Later his 
wife saw possibilities for a programming service firm 
and proceeded to launch what may be the world's first 
floating software house. By connecting Tymshare's 
data transceiver to their home phone, their children 
also use time sharing to do school assignments. 
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impossible to get non-computer personnel interested in the 
machine-oriented demands of most small computers. With 
time sharing, he has already succeeded in training 80 intra­
company people to use the terminal keyboard. More than 
one user claims that his children do their homework on the 
system, using a portable unit and an audio magnetic data 
transceiver. 

A modern time-sharing service can offer a wide range of 
software. CAL, the Conversational Algebraic Language, can 
be learned in less than a day. BASIC, a Basic Algebraic 
Symbolic Interpretive Compiler, is another widely-used and 
easily-learned language for Tymshare subscribers. For the 
more sophisticated, FORTRAN II and IV and a powerful 
text editor, QED, are available. 

The Economics of Time Sharing 

( The economics of time sharing is really based on cost 
l sharing. It places a million-dollar computer into your hands 

for a few hundred dollars per month. One time-sharing 
bureau, for example, offers its services for as little as $13.00 
per hour of connected tim~ 

The remote terminal, which is'a standard teletype unit, 
is available from the local phone company for as little as $50 
a month:~ addition, an Audio Magnetic Data Transceiver 
allows' y.Ptt to operate from any standard telephone con­
nection. The purchase price of this unit is $475.00. 

A typical subscriber can get good use out of the system 
for under $200 a month, including terminal, data transmis­
sion costs and program storage. The latter cost may be $3 
a month for each 3000 byte unit over a 60,000 byte no-charge 
block. One user, with a 100,000-word data base, said that he 
can justify the cost of extra storage whenever he uses an 
on-site data file more than once a week.) 

Some users are even beginning to broker time on the 
system themselves, either as a service to customers or as a 
profit-making enterprise. One subscriber, in the San Fran­
cisco Bay Area, allows his customers to have direct access 
to the time-shared computer. So instead of sending an 
inquiry to an application engineer, this company's customers 
can put their request on-line. The computer program will 
then respond by matching up a complete tailor-made system 
with appropriate model numbers and modifications fitted to 
specification. 

Concap Computing Systems of Berkeley, California, has 
established a spin-off business, offering a proprietary pro­
gram stored in the Tymshare computer as a service to civil 
and structural engineers. Users have a faster and improved 
method of calculating stresses, strains, and structural dimen­
sions without use of slide rule or customary data tables. 
With a breakdown of usage as clocked by the computer, 
Concap converts the monthly itemization into invoices and 
sends them on to their clients. 

The Future: Aladdin's Lamp 

All of these time-sharers - and hundreds more - are 
continuing to find new ways of using time sharing in re­
search labs, hospitals, software houses, aerospace firms, banks, 
universities, manufacturing plants, and many other organi­
zations. 

What then is the future of time sharing? 
It seems evident that we have hardly scratched the surface 

of uses for time sharing. The fact that an individual 
literally has a giant computer at his fingertips will open up 
a whole new dimension of applications for him that will 
be limited only by his creativity and imagination - in 
essence he possesses the Aladdin's lamp of the computer age. 

COMPUTERS and AUTOMATION for October, 1967 

o 



The 20-minute education break. 
For busy people who need to know. 
Maybe you have a programmer who needs to brush up 
on COBOL, or a tab operator who needs to know 
about the IBM 85 Collator. Or you may know a junior 
executive who just wants to learn a little bit about data 
processing. IBM has an easy way to teach them. 

It's called programmed instruction - P.1. for short. 
P.1. is an approach to self-study that guides a stu­

dent through the required material at the student's 
own pace, a step at a time. He can breeze through five 
or ten pages whenever there's some time to spare-at 
home or on the job. 

Last year, some 100,000 students took IBM pro­
grammed instruction courses. And the results were 
gratifying. Students learned faster- 27% faster on the 
average-and scored higher than did those in conven­
tional lecture-discussion classes. 

Right now there are 29 P.1. courses available to IBM 
customers covering punched card systems, computer 
fundamentals and computer programming. More are 
being developed. 

But programmed instruction won't replace your 
local IBM Education Center. Some subjects are just too 
complex or too specialized to be taught by P. I. So we'll 
continue to operate our school system-providing a 
comprehensive curriculum for everyone from key 
punch operators to board chairmen. 

Either way-sending the student to school or the 
school to the student-IBM education helps you and 
your people learn how to get the most productive 
work from your IBM system. 

IBM Education: it's there when you need it. Just like 
the rest of IBM's services. 
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COMPUTER CREATES PICTURES 
SEEN IN THREE DIMENSIONS 

A computer at Brown Uni versi ty 
(Providence, R.I.) is creating pic­
tures - as simple as a cube and 
as complex as a refinery pipeline 
- that can be seen in three dimen­
sions. The 3D proj ect has been 
undertaken by Charles M. Strauss, 
a graduate student, and Dr. Andri es 
van Dam, assistant professor of ap­
plied mathematics, whois supervis­
ing this doctorate work in the Di­
vision of Applied Mathematics. 

Mr. Strauss has created a pro­
gram for the uni versi ty' s System/360 
Model 50 which enables the computer 
to construct a pair of images, dif­
fering slightly in perspective, 
side by side on a television-like 
screen. When viewed through the 
stereoscope mounted in front of the 
IBM 2250 di splay screen, a person 
sees the two images merged into one 
with the added dimension of depth. 

The images, geometric models 
stored in the computer's memory, 
can be manipulated on the screen 
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- enlarged, reduced, mov~d up or 
down or rotated - by pressing var­
ious keys on the display unit. In 
addition, aperson can draw oralter 
the pictures generated by the com­
puter through the use of a light 
pen. 

Dr. Wal ter Frei berger, profes­
sor of applied mathematics and di­
rector of Brown's computing center, 
says that the use of a computer to 
create three-dimensional pictures 
has great potential for industry. 
"The petroleum industry, for in­
stance, ••••• Right now scale models 
are constructed to check that the 
thousands of pi peli nes requi red for 
a modern refinery don't run into 
one another. It may be possible 
to do the same job - at a great 
saving in time and money - by giv­
ing the data in archi tectural plans 
to a computer and then inspecting 
the three-dimensional resul ts on 
the screen." 

BUSINESS FIRMS 
SEND DATA TO IRS 
ON MAGNETIC TAPE 

More than 450 business firms 
used magnetic tape, rather than pa­
per, in furnishing the Internal 
Revenue Service 28 million reports 
on 1966 payment of wages , interest, 
di vidends, and other types of i n­
come, the IRS has reported. IRS 
said that information returns will 
be accepted ei ther on magnetic tape 
or on paper. Previ ously returns 
were acceptable only in the form of 
paper documents. 

By submitting reports on tape, 
these firms not only realize finan­
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cial savings in data processing 
costs, but also in their shipping 
and paper costs, IRS said. IRS pre­
fers magnetic tape reporting because 
it makes it easier to match the re­
ported payments wi th amounts appear­
i ng on individual income tax re­
turns. Tape reporting also reduces 
IRS handling costs. 

The tape reporting program 
covers Forms W-2 for wages, wi th­
holding tax, and other types of in­
come; Forms 1099 for interest, div­
idends, and certai n other payments, 
and Forms 1087 for payments of in­
terest and dividends by nominees. 
These forms are used by employers, 
banks, and corporations. 

The magnetic tape reporting 
program does not change the exist­
ing requirement for companies to 
provide individuals wi th information 
of wages, interest, or dividends 
paid or tax withheld. It also has 
no effect on the requirement that 
a copy of the Form W-2 be attached 
to the individual income tax returns. 
Detailed information about report­
i ng on tape appears in Revenue Pro­
cedure 67-31, which can be obtai ned 
from any IRS service center or dis­
trict office. 

PLOTTING SYSTEM CHARTS 
INVESTMENT DATA 

Equipment similar to that being 
used to track our satelli tes and mis­
siles now provides investment anal­
ysts with up-to-date charts of fi­
nancial data. Waddell and Reed, Inc. 
(Kansas Ci ty), one of the largest 
mutual fund investment corporations 
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in the U.S., has installed a Milgo 
DPS-6 Digital Plotting System to 
provide them with graphs of the fi­
nancial data handled by their two 
IBM 360 computers. 

The Milgo Plotting System, man­
ufactured by Milgo Electronic Corp., 
Miami, Fla., draws each graph, in­
cludi ng the pri nting of numerals and 
written material, inless than five 
minutes on either sheets or rolls 
of paper. It provides a fast, hard­
copy record for immediate use, . as 
well as a permanent document for 
future reference. The graphs can be 
easily duplicated by any reproduc­
tion technique. All graphs are 
drawn to the same basic scale so 
that various types of information, 
charted at different times can be 
easily compared. 

The Kansas Ci ty firm uses thei r 
DPS-6 Plotting System to produce 
graphs of comparati ve financial data 
for more than 600 companies, plus 
information on a number of basic in­
dustries. The graphs show stock 
trends and performance by company 
and by industry, as well as compari­
sons of factors such as relative 
earnings and price/earnings ratios. 
With the addition of the Mil go DPS-6, 
graphic data as current as the in­
formati on fed into the computers 
is available for evaluation and 
analysis. 

BODY RESPONSE TO NEW DRUGS 
PREDICTED BY COMPUTER AND 
GRAPHIC DISPLAY TERMINAL 

A computer and a graphic dis­
play terminal are aiding researchers 
at The Upjohn Company (Kalamazoo, 
Mich.) in predicting how the body 
will respond to a new drug before 
it is given to volunteers on an ex­
perimental basis. Upjohn's labor­
atory computer is an' IBM System/360 
Modei 30 which is linked to an IBM 
2250 graphic display unit. Its 
"light pen" draws on the face of 
the tube and alters displayed data 
or enters new information into the 
computer. 

Simulated study of the body 
is made possible by mathematical 
"road maps" or models of the body 
programmed into the computer. In 
addi tion, results of hundreds of 
experimental tests using many kinds 
of drugs also are programmed into 
the computer. These serve as the 
directional signs to suggest what 
course the newdrugs will take once 
in the body. Drawing on this bank 
of information, researchers can 
predict when a new drug will reach 

the digestive tract, when it will 
be absorbed into the blood stream, 
how long it wi 11 stay in the body 
and when it will be excreted. 

If tests prove that a new 
drug's characteristics are not ex­
actly what had been hoped for, 
mathematical changes are made and 
further testing is done on the com­
puter to see if the alterations 
will achieve the desired results. 
Dr. John J. Woodward, Upjohn's Re­
search Computer Center Manager, ex­
plained that the slightest al teration 
in the basic ingredients of a drug 
can result in a significant change 
in its characteristics. 

"Before a drug is introduced 
on the market, an average of 20 
million pieces of related informa­
tion will have been recorded, re­
trieved and evaluated. Computer 
processing of this information is 
greatly reducing the span between 
di scovery and introduction," Dr. 
Woodward said. 

BECKMAN ENGINEERS DESIGN 
OPTICAL SYSTEMS WITH 
IBM 2250 

The IBM 2250 di splay devi ce, 
which is connected to a System/360 
Model 40, allows engineers at Beck­
man Instruments, Inc. (Fullerton, 
Calif.) to experiment with different 
designs in an optical system and 

immediately see the resul ts. James 
L. Malakoff, left, chief of mathe­
matical analysis at Beckman, and 
Dr. William S. Gallaway, senior 
scientists, are using the IBM 2250 
to design the optical system of the 
infrared spectrophotometer shown on 
the right. The equipment also is 
being used to design instruments for 
the Nimbus D weather satelli te. The 
patterns on the cathode ray tube of 
the 2250 represent the changes in 
focal quali ties that would resul t 
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by maki ng modifications to mirrors, 
lenses and pri sms in an optica 1 
system. 

IBM MICROFILMS 
MAINTENANCE DATA FOR 
BETTER SYSTEM/360 SERVICE 

Detailed maintenance documents 
have been shrunk to microfilm size 
by IBM Corporation to help its cus­
tomer engineers provide better serv­
ice for System/360 customers. The 
company has cut extensive service 
reference data down to punched card 
sized sheets of microfi 1m - called 
microfiche - for its Field Engi­
neering Di vision customer engineers 
who install and service IBM i nform­
ation-handling products. 

Stored on the microfiche is 
detailed maintenance information 
including theory of operations, 
parts li stings, faul t locating tests, 
diagnostic listings, and program­
ming maintenance data. To read the 
mic~ofiche, the customer engineer 
simply inserts it in a mobile IBM 
document viewer. The viewer, which 
is marketed by the company, has in­
dexing dials to make it easy to 
quickly locate any of the inform­
ation contained on a single micro­
fiche. 

In addition to quick access to 
data, the advantages of microfiche 
to the customer engineer include 
reduced storage space and easy up­
dating of information. Ina typical 
System/360 Model 30 installation, 
a 3/4" stack of microfiche replaces 
a stack of service reference mater­
ial 4 feet high. Each card con­
tains up to ninety pages (8 1/2" x 
11") of maintenance data. Weekly 
mailings of up-to-date information 
keep the reference material current. 
The customer engineer has only to 
replace four to ten microfiche a 
month, instead of inserting hun­
dreds of single new pages into man­
uals. 

Customer engineers now are us­
ing the service aid in more than 
half of the System/360 installa­
tions. By the end of the year, the 
company plans to have it in use at 
all such installations. 

COMPUTER REPORTS 
TO AID REDSKINS 

Players on the Washi ngton Red­
ski ns have achi eved one of t he new­
est management status symbols in 
the executive big leagues - man­
agement reports produced vi a com-
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puters. C-E-I-R, Inc., Washington, 
D.C., has been commissioned by the 
Redskins to produce weekly reports 
on game opponents. These wi 11 show 
the correlation between field sit­
uations and the plays called on of­
fense and defense by their opponents. 

The reports are geared prim­
arily to give information on prob­
ability. For example, in a 3rd -
and -2 - situation on its own 25 
yard line inthe second quarter and 
wi th the score even - is a foe 
likely to gamble and throw a bomb, 
orwillit trytoearn the two yards 
in a cloud of dust with a fullback 
plunge? How often may its line­
backers be expected to bli tz, and 
under what ci rcumstances? The per­
centages on questions like these 
can be compiled to a close degree 
by a computer processi ng and calcu­
lating play inputs from previous 
games. 

The end result is a printout 
handed to each player, his to study 
and absorb, which gives him the 
scoop on what Sunday's Foe may be 
expected to do. The computer print­
out includes formations on both of­
fense and defense, pin pointing 
player location. The laws ofprob­
ability have been calculated to a 
fine point by computer men. However, 
they concede that they cannot fully 
account forthe squirrelly quarter­
back who decides to pitch and pray 
from hi s own one yard line on the 
opening play of the game. 

HOUSTON ARCHITECTURAL FIRM 
AIDED BY COMPUTERIZED 
IBM MICROFILM SYSTEM 

A Texas architectural firm, 
Caudill Rowlett Scott, has developed 
a computerized microfilm file sys­
tem enabling architects to stop 
"reinventing the wheel". By con­
verting drawings and file material 
to IBMmicro records, needed inform­
ation can be retrieved and displayed, 
or reproduced, in a few minutes. 

In the past, CRS, like other 
large architectural firms, was con­
stantly redesigning many common 
construction features such as ships 
ladders, flashings and curbings. 
The only alternative was the even 
more time consuming task of retriev­
ing a particular drawing from the 
company's file of completed pro­
jects (bins containing all records 
pertaining to the completed pro­
ject) - located ina distant ware­
house. Since there is no statute 
of limitations on the responsibility 
of architects in Texas, the firm 
retains its files permanently. In 

54 

addition to the time consumed, the 
usual results were frustrating 
failure. 

CRS's systememploys bothaper­
ture cards and microfiche. Aper­
ture cards are standard sized punch 
cards with a film frame mounted in 
a window on the card. The CRS mi­
crofiche are sheets of microfilm 
containing up to 90 images. Pro­
jected data, reduced to microfilm, 
will be readily available in an 
area adj acent to the computer room. 

If the architect wants tostudy the 
drawi ng, he drops the aperture card 
into a viewer. If he wants a hard 
copy, one can be produced in thirty 
seconds for him to study at his 
desk. 

Under its developing program, 
CRS also is analyzing all of its 
design functions, coding them and 
entering the data into an IBM 1130 
computer. When completed, the com­
puter will contain references to 
projects by design elements. An 
architect seeking to learn how a 
particular problem was solved in 
the past wi 11 cite the factor and 
the 1130 will list the projects con­
taining that particular element. 

ORGANIZATION NEWS 

TECHNICAL SERVICES EDUCATION 
CENTER BEING CONSTRUCTED 
BY NCR 

The National Cash RegisterCom­
pany (Dayton, Ohio) has announced 
that construction will get under­
way this fall on its $8-million 
Technical Services Educational Cen­
ter south of Dayton. The facility 
is to be used to train worldwide 
NCR personnel in the mai ntenanc e 
and servicing of computer systems 
and other advanced electronic equip-

ment, and also to train personnel 
from the central part of the United 
States in the servicing of non­
electronic NCR machines. 

Plans call for an initial 14-
building complex connected by all­
weather walk-ways. Focal pOint of 
the campus-type facility will be 
three buildings housing 120 class­
rooms. Around these will be spaced 
seven residence halls, anauditori­
urn and administration building, and 
a dining hall. Two of the class­
rooms wi 11 be three-story, consisting 
of lecture and laboratory space. 
The third will be a one-sto'ry struc­
ture containing classrooms and a 
computer center. Some 329,000 
square feet of floor space will 
be involved in the project, which 
has been designed to permi t possible 
future expansion. 

Approximately 1200 students 
including some technical personnel 
from overseas countries, wi 11 be 
accommodated by the NCR school. 
They will be taught by a p~rmanent 
facul ty of 100. 

$85 MILLION FINANCING 
FOR DIEBOLD COMPUTER 
LEASING COMPANY 

The formation and private fi­
nanci ng of Di ebold Computer Leasi ng, 
Inc. was announced by Mr. Ralph 
Weindling, President of John Diebold 
Incorporated and Chairman of the 
Executive Committee of the new com­
pany. He stated that the company 
"is believed to have the largest 
single credit lines - $75 million 
- that a fi rm of this type has re­
ceived from one credit source." 

Three corporati ons - Commer­
cial Credit Company, Bankers Leas­
ing Corporation (a wholly owned 
subsidiary of the Southern Pacific 
Company) and The Diebold Group, Inc. 
(a wholly owned subsidiary of John 
Diebold Incorporation) - have par­
ticipated in the development of 
Diebold Computer Leasing, Inc., a 
new company which has been formed to 
lease data processing and peri pheral 
equipment. The new firm will spe­
cialize in the leasing of third 
generation computer equipment to 
businesses located throughout the 
United States and Europe. 

Kuhn, Loeb & Co. and White, 
Weld & Co. arranged a private place­
ment of $6 million principal amount 
of Convertible Subordinated Notes 
due 1977and810,OOO shares of Com­
mon StOCk, for a total of $10 mil­
lion. Inaddition, a subsidiary of 
the Commerci al Credi t Company has 
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made available for the U.S. opera­
tions $75 million in the form of a 
revolving credit. 

The marketing and administra­
tion of the lease programs will be 
perf ormed by Bankers Leas i ng Corp., 
Boston, Mass., a subsidiary of South­
ern Pacific Company. 

ACME VISIBLE 
PURCHASES ASSETS OF 
AUTOGRAPHIC BUSINESS FORMS 
AND AUTOGRAPHIC REGISTER 

Acme Visible, Crozet, Va., an­
nounce the closing of the purchase 
of the major part of the assets of 
Autographic Business Forms, Inc., 
and its subsidiary, the Autographic 
Register Company, wi th plants in 
South Hackensack, N.J. ,and Waynes­
burg, Pa. The total consideration 
involved more than $3,000,000, paid 
to the sellers in cash and by as­
sumption of indebtedness by the pur­
chaser. No purchase of goodwi 11 
was involved. 

The new acquisi tions will be 
operated as separate subsidiary com­
panies. Acme Datagraphic Business 
Systems, Inc., will succeed to the 
business atSo. Hackensack, former­
ly conducted by Autographic Busi­
ness Forms, Inc., andwill special­
ize principally in the computer 
forms field. Dataflow Autographic 
Regi ster, Inc., wi 11 succeed to-the 
business at Waynesburg, formerly 
conducted by the Autographic Regis­
ter Co. and will be geared to the 
production of mul tiple copy business 
forms. 

DU PONT TO EXCHANGE 
INFORMATION WITH 
TOKYO FIRM 

The Du Pont Company of Wi Imi ng­
ton, Del., and the Sony Corporation 
of Tokyo, Japan, have agreed to an 
exchange of certai n technical i n­
formation and patent rights in the 
magnetic tape field. 

Under the agreement, Sony wi 11 
be licensed by Du Pont to manufac­
ture in Japan video tape based on 
a chromium dioxide process devel­
oped by Du Pont. Du Pont wi 11 re­
cei ve from Sony certai n know-how 
and patent rights involving the 
manufacture of magnetic tape. 

No other details were announced 
by the companies. 

DATATRON, INC. - NEW 
MANUFACTURING COMPANY 

A new manufacturing company, 
Datatron, Inc., has been formed to 
produce low cost, high performance 
digital data products, systems, 
timing instrumentation, and data 
transmission systems. Arthur L. 
Purcilly, formerly chief engineer 
at Astrodata, Inc., Anaheim, has 
been named president of the new 
fi rm headquartered in Santa Ana, 
Calif. 

Work is underway on the com­
pany's initial contracts, a data­
coupler to connect a digital tape 
recorder wi th a Bell or Western 
Uni on telephone data set and an 
analog data recording system com­
plete with timing instrumentation. 

Datatron will focus initially 
on two fields, data systems and 
products plus timing i nst rumenta­
tion. The third product area, data 
transmission is in research and de­
velopment stages. 

APPLIED DATA RESEARCH 
ACQUIRES MASSACHUSETTS 
COMPUTER ASSOCIATES 

Applied Data Research, Inc. 
(Princeton, N.J.), a computer soft­
ware and service company, has ac­
quired Massachusetts Computer As­
sociates, Inc., an advanced research 
and development company, it has been 
announced by Richard C. Jones, pres­
ident, Applied Data Research, and 
Thomas E. Cheatham, Jr., president, 
Massachusetts Compu'ter Associates. 

Under ~he terms of the agree­
ment, ADR acquired Massachusetts 
Computer Associates, a privately 
held company, in exchange for 72,000 
shares of ADR common stock. Mass­
achusetts Computer Associates, wi th 
headquarters in Wakefield, Mass., 
was founded six years ago, and has 
branch offices in New York and 
WaShington, D.C. The company will 
operate as a wholly-owned subsidi­
ary of ADR. 

DATA PRODUCTS 
ACQUIRES REDCOR 

Erwin Tomash, president of Data 
Products Corp., Cu 1 ver Ci ty, Cal if ., 
has announced that agreement in 
principle has been reached to ac­
quire Redcor Corporation, Canoga 
Park, an electronics computer per­
ipheral manufacturer. 
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The transaction is subject to 
approval by the customary regula­
tory agencies and by the sharehold­
ers of RedcorCorporation. It would 
involve the exchange of two shares 
of Data Products common stock for 
each share of Redcor common stock. 
Based upon the 305,000 Redcor shares 
of common stock outstanding, the 
transaction is valued at approxi­
mately $8,500,000. 

Data Products Corporation is 
a maj or supplier to the data pro­
cessing industry, both through its 
hardware divisions and through its 
software subsidiary, Informatics, 
Inc. 

FARRINGTON MFG. CO. 
EXPANDING INTO VOICE 
IDENTIFICATION FIELD 

The Farrington Manufacturing 
Company, New York, N.Y., a leading 
producer of Optical Character Read­
ers, is expanding into the voice 
identification field by agreement 
to purchase Voiceprint Laboratories, 
Inc., Norville E. White, Chairman 
and President of Farrington, has 
announced. The agreement provides 
that Voiceprint Laboratories, with 
headquarters in Somerville, N.J., 
wi 11 be operated as a Farrington 
subsidiary. 

Voiceprint identification is 
a method of identifying individuals 
by a spectrographic examination of 
their voices which is nearly as ac­
curate as fingerprint identifica­
tion. Mr. White said that Voice­
print identification "wi 11 become 
a useful and valuable tool in the 
data processing field. In addi tion 
to use in credit verification sys­
tems, it is expected that during 
the next few years voice identifi­
cation will be used for direct com­
munication between deposi tors and 
a bank's computers via telephone." 

The acquisi tion involves trans­
fer of common stock. It will not 
have significant short term effect 
on Farrington's sales or per share 
earnings, Mr. White said. 
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EDUCATION NEWS 

STUDENT RESPONSE SYSTEM 
BEING USED AT SYRACUSE 

New insights into the learning 
process in large classrooms are pro­
vided by a Student Response System 
installed in an advanced teaching 
facility at Syracuse University, 
Syracuse, N. Y. ,by the General Elec­
tric Research and Development Cen­
ter. Each student in the 97-seat 
classroom has an input unit, which 
enables the student to respond to 
five-part, multiple-choice ques­
tions projected on a screen by the 
instructor. Each response panel 
consists of five pushbuttons, plus 
a sixth button that permits cancel­
ing and changing a response. 

The percentage of students 
making each of the five multiple­
choice selections is immediately 
displayed to the instructor. As a 
result, the instructor has a rapid 
and capable tool for measuring the 
effectiveness of his presentation 
- as he makes it. He knows whether 
to continue the pace and content of 
his lecture, to backtrack and re­
view previously presented material, 
or to accelerate the pace. 

The resnonses also can be auto­
matically fed through telephone 
lines to the Center's GE-265 com­
puter in Schenectady, N.Y., where 
they are analyzed and information 
about individual student perform­
ance is transmitted back to the in­
structor via teletype. Thus the 
instructor, with detailed informa­
tion about individual student per­
formance, is able to identify and 
assist students who are having 
problems. 

The Student Response System at 
Syracuse Unicersi ty is being tested 
in courses in religion, sociology, 
psychology, statistics, education, 
and instructional communications. 
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WORKSHOP SERIES ON 
EDUCATIONAL TECHNOLOGY 

A Workshop Seri es on Educa­
tional Technology is being sponsored 
by the Association for Educational 
Data Systems (AEDS). The current 
workshop series is an extension of 
the series begun in 1966. It con­
sists of 14 workshops which began 
September 25th in WaShington D.C. 
and will continue through April 1968 
in ci ties from Florida to Californi a. 

These are designed to meet an 
increasing need for detailed inform­
ation about educational technology. 
Specialists from education and in­
dustry present in-depth discus­
sions on a variety of topics. At­
tendance is open to all interested 
in Educational Technology, with 
registration on a limited basis. 

The Association for Education­
al Data Systems (AEDS) is a pri vate, 
non-profi t professional education 
association composed of individuals 
interested in the exchange of in­
formation in the area of education­
al data processing. More informa­
ti on on this workshop series may be 
obtained by writing or calling the 
Association for Educational Data 
Systems, 1201 Sixteenth St., N.W., 
Washington, D.C. 20036. 

NEW PRODUCTS 

-Digital -
BURROUGHS ANNOUNCES E3000 
ELECTRONIC ACCOUNTING 
SYSTEMS 

Burroughs Corporation (Detroi t 
Mich.) has announced the new E3000' 
Electronic Accounting Systems. The 
most powerful of the family, the 
E3500, combil!es the advantages of 
solid stateelectronics, four-func­
tion arithmetic, the information 
storage abi Ii ty of magnetic striped 
ledger cards, and expandable, elec­
tronic core memory. The E3500' s 
solid state electronics permits 
handling of data in thousandths of 
a second. 

Basic units of the system are 
an operator's control console with 
an al p,hanumeric keyboard, cont rol 
keys, eommunications lights, a print­
er, and a transi storized electronic 
processor which contains the options 

of 30, 50, 80 or 100 words of core 
memory. Optional peripheral units 
include an electronic ledger card 
reader, and either a card or paper 
tape punCh. 

- Magnetic core memory 
in options of 30, 50, 80 
and 100 wordS, are fea­
tures of E3000 Systems. 

Data is entered into the sys­
tem through magnetic striped ledger 
cards, the alphanumeric keyboard, 
the electronic ledger reader, or 
any combination. Processed inform­
ation is produced on punched cards 
or paper tape, ledger cards and 
journals. The punched cards or 
paper tape produced by the system 
can be used as input to a larger 
computer. 

The E3500, like other Burroughs 
systems, is pre-programmed to do 
the jobs specified by the customer. 
The system is deli vered ready to 
plug in and go to work. A lower 
priced member of the new family, 
the E3200, includesall the features 
of the E3500 except the capability 
for handling magnetic striped ledger 
cards. These two systems are the 
first of a series of systems to be 
announced in the E3000 family. 
(For more information, designate 
+t4l on the Readers Service Card.) 

Analog 

FEED FORMULATION COMPUTER 

A special-purpose analog com­
puting system which can provide sav­
ings of 50 cents to $4 per ton of 
feed mix now i s available from Elec­
tronic Associates, Inc., West Long 
Branch, N.J. The system, designated 
the Feed Formulation Computer (FFC) , 
enables firms to optimize feed for­
mulas automatically. 
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The specially engineered sys­
tem, designed with speed and ease 
of operation asthe prime consider­
ations, provides immediate access 
to the knobs and swi tches which 
control the variables in the matrix 
blendi ng problem - raw material, 
nutrient content, restrictions and 
cost. As many as 20 formulae can 
be updated in an hour allowing the 
user tokeep pacewith, forinstance, 
rapidly changing market conditions 
of raw materials. The effects of 
changing the many variables in a 
mix are instantly and simul taneously 
indicated on a numerical readout 
device and can be printed out on 
command. 

Users need no pri or experience 
in operati ng computers to use the 
FFC. Experience in Europe, where 
the FFC has been marketed by EAI 
si nce last year, has shown that nu­
tritionists and others involved in 
feed formulation can become expert 
in operating the system in less 
than a week. 
(For more information, designate 
#42 on the Readers Service Card.) 

Memories 

SECOND SERIES OF 
MAGNETOSTRICTIVE SERIAL 
MEMORIES FROM ANDERSEN 

A new series of magnetostric­
tive serial memories, designated 
Type 3790, has been introduced by 
Andersen Laboratories, Inc., Bloom­
field, Conn. Thenew series arede­
signed for video display applica­
tion in computer terminal or peri ph­
era 1 equipment. In video display, 
the new devices are intended to 
function as CRT refresh memories 
for the storage of graphics and 
data. 

Type 3790 Andersen Serial Mem­
ories are self-contained packages 
includi ng complete el ectronics. The 
memories operate well under wide 
environmental conditions including 
shock vibration, low or high temper­
atures and high al ti tudes. The cas­
ing consists of an aluminum casti ng 
fitted wi th a cold rolled steel cov­
er, fully gasket sealed. Since 
terminals are arranged on one side 
only, a series of Type 3790 serial 
memories may be stacked. 

The new series is intended for 
commercial or non-military use. 
This concept, plus a high level of 
production has made possible the 

achievement of a per bit storage 
cost of approximately 1 cent. 
(For more information, designate 
#43 on the Readers Service Card.) 

SPERRY RAND'S UNIVAC 
DEVELOPS NEW MAGNETIC 
THIN-FILM MEMORY 

Announcement has been made of 
the successful development of a mag­
netic thin-film memory which will 
be competitive incost and superior 
in performance to core memories in 
the speed range of 200 to 400 nano­
second cycle time. The new memory 
was disclosed by Gerald G. Probst, 
Vice President and General Manager 
of the UNIVAC Federal Systems Di vi­
sion of the Sperry RandCorporation. 
The memory, now in pilot producti on, 
is planned forbroad application as 
the standard memory in the UNIVAC 
Division's next generation of ad­
vanced militarized computers. 

Special features of the new 
memory deri ve from its three-dimen­
sional construction which provides 
for smaller stack size and form fac­
tor comparable to the latest ferri te­
core stack designs. The design also 
reduces the number of electrical 
connections over typical word-organ­
ized plane, stack designs, and con­
ventional core memories, thus pro­
viding greater reliabili ty and lower 
manufacturing cost. 

-I 

- Supervisory engineer 
holds a new magentic 
thin-film memory stack, 
two inches thick by fi ve 
inches long and 3~ inches 
wide. 

The length of the word lines 
has been reduced by a fac tor of 
eight over past designs, thus faci 1-
itating high speed performance. 
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Stack construction is modular at 
the plane level. Word length is 
readily variable and requires no 
design change for the stack compon­
ents. 

The magnet ic storage element 
employed in the new design is a mod­
ified version of UNIVAC'S MATED-FILrrtV 
element used in the UNIVAC 1230 com­
puter. The MATED-FILM storage ele­
ment requires much less digit drive 
and has significantly greater sig­
nal output than conventional film­
memory designs. 

The first production uni ts are 
of the destructive-readout memory 
type and are being used for ground, 
sea or airborne applications meet­
ing all applicable military speci­
fications. Basic module size is 
16,376 words. Non-destructive read­
out configuration of the SOLID-STACK 
memory is under final development 
for use in missiles, aircraft, and 
other applications which utilize 
the NDRO feature. 
(For more information, designate 
#44 on the Readers Service Card.) 

GLASS DIGITAL MEMORY MODULES 

Six new glass digi tal memory 
modules are available from Corning 
Glass Works, Corning, N.Y. These 
modules combine delay lines and in­
tegrated circuitry in one compact 
package. Interface problems asso­
ciated wi th designing circuitry for 
delay lines are eliminated by the 
module concept. .-

The modules are carried on 
glass-epoxy ci rcui t boards wi th edge 
card type connectors, ready for 
simple plug-in to standard logic 
ci rcuitry. Data rate of the six 
modules ranges from 2.5tolO mega­
bits, bit storage is up to 2500, 
and delay time ranges from 50 to 
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350 microseconds. Corning Glass 
memories are made of "zero TC" glass. 
The material has a nominal temper­
ature coefficient of time delay of 
zero. 

Applications for Corning mem­
ory modules are varied. They in­
clude computer di splays, teletype 
and communicati ons buffers, high 
speed printer and plotter buffers, 
and computer shift registers and 
scratch pad memories. They also 
can be utilized in small special 
purpose computers that control nu­
merical control machine tools, com­
munications message switching, and 
missile guidance and weapons sys­
tems. 
(For more information, designate 
#45 on the Readers Service Card.) 

Software 

6000 SERIES COBOL / Cont rol Data 
Corporation, Minneapolis, Minn./ 
Statements can be converted to 
machine language at a rate of 
six thousand statements per cen­
tral memory minute. It al so has 
the ability to read tapes not 
~reated on 6000 Seri es Computers. 
Features include levels of diag­
nostics, mass storage input and 
output, and the SORT verb. Data 
sharing by separately compiled 
programs through a COMMON STOR­
AGE section also is possible. 
6000 Seri es COBOL is upward c om­
patible with 3600/3800 COBOL. 
(For more information, designate 
#46 on the Readers ServiceCard.) 

COTRAN / Software Resources Corp., 
Los Angeles, Calif. / Converts 
source language COBOL statements 
for older machines into IBM Sys­
tem/360 E level COBOL; has high 
percentage of translation effec­
ti veness. In addi tion to trans­
lated source statements, output 
includes compari son of old and 
new statements, documented with 
over 25 different explanatory 
flags. Translation packages are 
provided for IBM 1410/7010, 7090/ 
7044, 7070/7074, 7080 and 7090/ 
7094 equipment. COTRAN wi 11 run 
on any IBM System/360 Model 30 
wi th a 32K byte memory or larger. 
(For more information, designate 
#47 on the Readers Service Card.) 

RAX (Hemote Access Computing Sys­
tem) I IBM Corporation, White 
PI ai ns, N. Y. / Program enabl es 
many persons in an organization 
to work simul taneously on individ-
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ual proj ects wi th help of central 
computer (System/360 Models 30, 
40 or 50). Users communicate wi th 
computer through either an IBM 
1050 data communicati ons system, 
or the IBM 2260 visual display 
station; programming language is 
FORTRAN. RAX is available to 
System/360 users through the IBM 
program li brary in Hawthorne, N. Y. 
(For more information, designate 
#48 on the Readers ServiceCard.) 

Data Transmitters 
and AID Converters 

MUL TI-PURPOSE 
REMOTE DATA TERMINAL 

The DLC-08 is a Remote Data 
Terminal, manufactured by Digital 
Logic Corporati on, Anaheim, Cali f ., 
which uses a small computer as the 
basic I/O controller, and transmi ts 
data via DATA-PHONE. The overall 
system consists of an I/O Processor 
Unit, a small general purpose com­
puter wi th 4096 words of core memory 
and an ASR-33 Teletypewriter. 

This System, used as a remote 
data termi nal, can control data 
transfers forup to seven input/out­
put devices. Each device is assigned 
a fixed pri ori ty level wi thin the 
I/O Processor Unit. The I/O Pro­
cessor Unit provides control for 
data transfers into and out of com­
puter memory. I/O transfers have 
priority over the computer and are 
interweaved with other active pro­
grams. 

Of importance to the mul ti-pur­
pose user, there are only three in­
structions required to initiate a 
data transfer. These are: TEST 
INTERRUPT, RESET INTERRUPT and EXE­
CUTE OPERATION. All control cir­
cui ts, current address, and word 
count regi sters for each device are 
an integral part of the System. No 
additional interface electronics 
between the terminal and a device 
is requi red. 

Utilization of a general-pur­
pose computer in the System provides 
extended capability for di versified 
data processi ng uses. However, for 
Remote Data Terminal applications, 
the computer is used primarily to 
control the I/O Processor and pro­
vide a data-storage buffer between 
terminals. It also performs data 
check-summing, and can be used for 
code conversion, logging or other 
pre-processing computation. 
(For more information, designate 
#49 on the Readers Service Card.) 

Input-Output 

CONTROL DATA 200 
USER TERMINAL 

Control Data Corp., Minneapo­
lis, Minn., has introduced a new 
input-output terminal for use in 
remote batch and real-time data pro­
ces~ing applications. The new de­
vice, designated Control Data® 200 
User terminal, consists ofa visual 
entry-display station (CRT display 
wi th keyboard input), a card reader, 
and aline printer (or an automatic 
typewriter). A large number of 200 
User Terminals may share a single 
computer system over common carrier 
lines. 

The COC® 200 User Termi nal can 
operat.e in two separate modes -
"block mode" and "line mode". Block 
mode provides conventional batch 
data processing capability. Line 
mode offers conversati onal i nterac­
tion between the remote user and 
the central computer. 

C\O\\sts, 
· 9 Spe 

leOS\{) /360. 
\BN\ System 
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The 200 User Terminal has a 
1000 character buffer for each dis­
play, card reader and line printer. 
The uni t also has error detection 
and automatic retransmission, print­
ing speed of up to 300 lines per 
minute (80 or 136 columns), full 
63-character pri nt and read set, 
unattended printing, blanks and 
zeros suppressed on print transmis­
sion, card reading speed of 100 
cards per minute, and continuous 
reader checking. 

A cont roller for the vi sual 
entry-display station in the 209 
User Terminal is mounted in the sta­
tion's base. Interfacebetween the 
terminal and the central computer 
is provided by a Bell System data 
set. 
(For more information, designate 
~5l on the Readers Servi ce Card.) 

SMAllEST IBM COMPUTER 
GETS GRAPHICS DISPLAY 

This new model of the IBM 22S0 
graphics display uni t permi ts users 
to exchange vi sual i nformati on wi th 
IBM's lowest-cost computing system, 
the desk-sized IBM 1130 (right). 
The new equipment was developed es­
pecially for scientists, engineers 
and designers who need fingertip 
access totheir computers. Thedis­
play enables them to work wi th dia­
grams, charts, drawings, orprinted 
letters and numbers directly on the 
face of a television-like screen. 

Wi th a "light pen", a user can 
revise images, add ordelete lines, 
modify curves, or changedime,nsions. 
He also can change information and 
images on the screen through the 
1130 and 22S0 keyboards. When the 
user wants a more powerful computer, 
he can link his combined l130/22S0 
system to a larger IBM System/360 
through standard communicati ons 
lines 0 

(For more information, designate 
#54 on the Readers Service Card.) 

FRIDEN INTRODUCES THE 7100 
CONVERSATIONAL MODE TERMINAL 

A keyboard/printer data com­
municati ons terminal which provides 
on-li ne access to a computer has 
been announced by Friden, the busi­
ness machines division of The Singer 
Company, San Leandro, Calif. The 
new Friden 7100 Conversati onal Mode 
Terminal (CMT) is designed for use 
in time-shared computer systems of 
all types and may be used for on­
line programming, information re­
trieval, documentation, and scien­
tific analysis. 

The 7100 CMT incorporates the 
USASCII (United States of America 
Standard Code for Information In­
terchange) language and operates at 
12.2 characters per second. It is 
self-contai ned, portable, and has 
integrated circuit logic for maxi­
mum reliability and minimum down­
time. 

Other features include an auto­
matic color ribbon shift which al­
lows the operator to print in red 
and thecomputer's response toprint 
in black; upper and lower case; a 
13 inch writing line; and a full 
128 character USASCII typewriter­
like keyboard. 

The new Friden 7100 Conversa­
ti onal Mode Terminal wi 11 be avail­
able for delivery in the fourth 
quarter of this year. 
(For more information, designate 
#SO on the Readers Service Card.) 

DATA ENTRY KEYBOARD 
FEEDS INFORMATION TO 
COMPUTERS FROM THE SOURCE 

Colorado Instruments, Inc., 
Broomfield, Colo., has introduced 
a newcomputer data entry keyboard, 
called C-Dek®, for simplified source 
data entry. The new device is de­
signed for custom applications in 
recording systems requiring the en­
try of raw data into computers by 
persons unfamiliar wi th data pro­
cessi ng equi pment. The deSk-top 
C-Dek instrument is bull t to custom­
er specifications from standard 
modules. 

Each C-Dek is usually designed 
around an already-existing format 
provided by the user. This may be 
nothing more complicated than the 
printed formthe C-Dek will replace. 
This format is actually superim­
posed over the keyboard by use of 
an overlay. Thus the equipment is 
transformed from an anonymous array 
of keys into an order form, parts 
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requisition, orsome other meaning­
ful pattern with which the operator 
is familiar. The result is complete 
compatibility with the present sys­
tems and a minimum of confusion. 

C-Dek® data entry key­
board being used to record 
ai rcraft mai ntenance ac­
counting information. 

The C-Dek uni t can be buil t to 
produce any code level output (5-, 
6-, 7-, or8-level) for true compat­
ibility with existing data process­
ing systems. Recording speed is 
limited only by the speed of the 
receiving device. Thus, speeds can 
be from 10 characters per second to 
400 or more for on-li ne computer 
readout. The keyboard operates on 
lIS-volt 60 Hz AC power. 

The C-Dek keyboard is designed 
to beused in such diverse applica­
tions as production data recording, 
maintenance shop parts accounting, 
inventory control, order process­
ing, labor accounting, and payroll 
preparation. Maximum application 
adaptabi li ty is accomplished by the 
modular construction of the C-Dek 
itself and the use of accessory 
output components (when needed) to 
produce printed records, punched 
tape, or a direct line output. 
(For more information, designate 
#52 on the Readers Service Card.) 

OPTICAL SCANNER READS 
4000 LINES A MINUTE 

Farrington Manufacturing Com­
pany, New York, N. Y., ,has i nt roduced 
a new multifont optical character 
reading machine capable of reading 
up t04000 lines a minute of printed 
data from cash register, accounting 
and adding machine tape. The new 
Model 3040 Journal Tape Reader au to­
mati cally donverts the data it reads 
into magnetic tape for automatic 
data processing. 

Desired data is stored in the 
reader memory for later transfer to 
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the computer. Data can be stored 
in unit records of any length up to 
40 characters for each document. 
Unit records can be combined into 
a block of up to 1024 characters. 
Transfer of data to the computer is 
automatic and occurs when the reader 
storage reaches its pre-programmed 
capacity. If the computer is cap­
able of accepting characters from 
the reader at any rate over 15,000 
characters per second, there is no 
delay in the reader's operation. 

Reading rates over 4000 lines 
a minute are possible with the new 
Farrington equipment depending on 
line length and spacing. Printing 
zone is a band parallel to the edge 
of the tape. Characters may be 
printed onthe tape at a density up 
to 10 characters per inch. Lines 
can be spaced on the tape at 6, 5, 
3, 2~, or 2 lines to the inch. 

Multifont reading capability 
enables the new Model 3040 to be 
used with a wide range of equi pment 
producing tape in a variety of fonts 
including Farri ngton 12 F and 12 L, 
NCR National Optical Font, IBM 1428, 
USA Standard - A and B. 

A slightly modified "on-line" 
version of the 3040 can be supplied 
that can transfer optically read 
data directly into a computer sys­
tem. 
(For more information, designate 
#55 on the Readers Service Card.) 

DEVICES DEMONSTRATE 
COMPUTER PRINCIPLES 

A series of animated "Computer 
Demonstration Devices ll have been 
developed byLester Associates, Inc., 
Thornwood, N.Y. Lights and simple 
numerical readouts graphically ex­
plain the theory and working prin­
ciples of computers. After an in­
structor has explai ned and demon­
strated a computer principle or 
function through the use of one of 
the devices, students, trainees or 
executives can flip switches orpush 
bu t tons themselves to get a clear 
and conci se picture of just what 
would be happeni ng in the computer. 

The subjects covered by the 
devices are: Binary Numerical Prin­
ciples, Bistable Logic Building 
Blocks, Computer Logic Principles, 
Four Digit Adders, Flipflop, Shift 
Register Principles, MemoryAccess, 
Computer Control, Program Cycle 
Principles and Computer Operation. 
The ten 2' x 3' x 4" units are stur-
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dily constructed of wood, plastic 
and metal. 
(For more information, designate 
#53 on the Readers Service Card.) 

DATA TERMINAL ANNOUNCED 

The Dartex Division of Tally 
Corporation, Seattle, .Wash., has 
announced the availabi li ty of a new 
low cost input/output data terminal. 
The device, called the Dartex Data 
Terminal, can convert keyboard, 
punched card, or paper tape data 
onto magnetic tape for data trans­
mission or high speed computer entry. 

When interfaced to a data phone, 
the terminal can send or receive 
data over ordinary telephone lines 
at 1200 words per minute. It also 
offers unattended operation and 
automatic retransmission of data 
received in error. 

A typewriter option to the 
terminal provides both data entry 
and hard copy print-out. A card 
reader option converts punched card 
data to magnetic tape at 75 cards 
per minute. Theterminal also con­
verts paper tape data to magnetic 
tape. 

The Dartex Data Terminal can 
record or reproduce data at 1600 
characters per second for high speed 
computer input/output. Mostcommon 
application for this feature is an 
interface to the IBM 360 for data 
entry using the 360 multiplex chan­
nel. 
(For more information.. designate 
#56 on the Readers Service Card.) 

Data Processing Accessories 

CYBE-TESTER, A COMBINATION 
MAGNETIC TAPE CLEANER/TESTER 

A new Magnetic Tape Cleaner/ 
Tester combinati on is available from 
Cybetronics, Inc., Waltham, Mass. 

The newsystem can identify any bad 
tapes - eliminating failure dur­
ing computer operation. It mayal­
so be used to evaluate new tapes 
before they are accepted as perfect. 

The Cybe-Tester Model CT-IOO 
is a simple-to-operate, self-con­
t~ined machine which is adjustable 
to any tape standards. The opera­
tor selects the density and tape 
format (7 channel, 9 channel, full­
surface testing) and loads the tape. 
During the forward pass the tape is 
cleaned. At the completion of the 
forward cleaning pass ,the system 
reverses and tape testing automatic­
ally begins. 

The forward cleaning pass taKes 
3 minutes; the reverse testing pass 
takes 7 minutes for a total of 10 
minutes for a 2400 foot reel. The 
Cybe-Test~r may be stopped at the 
end of the first pass to clean or 
replace the tape reel, if requi red. 

The device will count the num­
ber of computer "write Skip" drop-i 
outs, hypercri tical or marginal si9":l 
nal dropouts at a higher threshol~ 
and the number of skew errors. Tap,e 
footage and error locations als 
are displayed. 

[i):'~""D 
to . .-m. • ~II III 1 J I ()()OOO 

..... ___�i� . _____ . __ ~ ...... _ .. __ .. . 

Applications of the Cybe-Test­
er include (l) Vendor Analysis of 
new tape, (2) Quali ty assurance con­
trols for new tape, (3) Real time 
or other critical compl,lter uses 
where failure cannot be tolerated, 
(4) Regular preven~ive m?intenance 
testing of tapes, and (5f retention 
of new tape allowance for trade-in 
by in-house testing. 
(For more information, designate 
#57 on the Readers Service Card.) 
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COMPUTER PERFORMANCE 
MEASURED BY 
EXPERIMENTAL MACHINE 

An experimental machine which 
moni tors the performance of complex 
computer systems was described at 
the 20th National Confel"ence of the 
Association of Computing Machinery, 
by Franklin D. Schulman, of IBM's 
Systems Development Laboratory, 
Kingston, N.Y. The device, called 
a performance recorder, can measure 
256 operating conditions at one 
time. It is fast enough to perform 
several operations between the exe­
cution of two instructions of a 
computer (each operation as fast as 
150 billionths of a second). 

The performance recorder col­
lects data on some computer condi­
tions which never before have been 
measurable as well as measuring 
others more accurately. "The per­
formance recorder will pinpoint 
those areas of the system which are 
inefficient and allow us to correct 
them," Mr. Schulman said. 

The computer monitor provides 
"electronic stopwatches" for check­
ing millions of operations every 
second. It will give information 
on almost any operation or state 
which can be timed or counted or 
detected. As more elaborate pro­
grams are developed, the computer 
- wi th the performance recorder -:;. 
will be able to take a more active 
part in directing its own analysis 
while continuing normal operations 
(in "real time"). 
(For more information, designate 
u58 on the Readers Service Card.) 

BUSINESS NEWS 

CONTROL DATA REPORTS ON 
PROGRESS FOR FISCAL 1967 

Sales, rentals and service in­
come of Control Data Corporati on 
and its subsidiaries amounted to 

$245,170,627 for the year ended 
June 30, 1967, an increase of 43% 
compared to $171,272,946 reported 
in the same period last year. Net 
earni ngs for the year ended June 
30, 1967 were $8,405,792, as com­
pared with a loss last year of 
$1,677,586. After preferred stock 
dividends, the earnings per share, 
based on average shares outstanding, 
were $0.98 versus $0.36 per share 
loss last year. 

William C. Norris, Chairman 
of the Board and President of Con­
trol Data Corporation said that the 
past year had been one of the most 
successful in the Company's history. 
Revenues, he added, reached new 
highs as Control Data continued its 
worldwide growth. 

SOFTWARE SYSTEMS, INC. 
SHOWS PROFIT IN FIRST 
YEAR OF OPERATIONS 

In the first annual report to 
stockholders, Dr. Harry J. Older, 
president of Software Systems, Inc., 
Falls Church, Va., disclosed that 
the company showed a net profi t af­
ter taxes of $7,673 on net sales of 
$375,646, during its first fiscal 
year of operation, ending June 30, 
1967. 

The firm, formed originally in 
Washington, D.C. in March 1966, 
moved to Virginia in July, 1967, 
where 30 employees now are engaged 
in a wide variety of computer pro­
gramming and system analysis work. 

A special feature of the fis­
cal 1967 operati ons has been the 
work in analyzing and processing 
test data arising from applied re­
search in th~ social sciences, par­
ticularly in the field of education. 

SYSTEMS ENGINEERING 
LABORATORIES, INC. REPORTS 
SALES UP FOR FISCAL 1967 

Systems Engineering Laborator­
ies, Inc., Fort Lauderdale, Fla., 
reports sales of $8,026,579 for the 
fi seal year ended June 30, 1967, up 
30% from the preceding year and net 
income of $303,508. For the previ­
ous fiscal year, the company report­
ed sales of $6,163,267, and a net 
loss of $403,053. Orders secured 
for systems and products during the 
fiscal year were $11,022,000, as 
compared with $6,593,000 for the 
previous year. The backlog at June 
30, 1967 was over $7,500,000, a new 
high for the company. 
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PLANNING RESEARCH REPORTS 
RECORD PROFITS FOR YEAR 

After-tax earnings of Planning 
Research Corp. (Amex & PCSE) for 
fiscal 1967 increased 38% to a re­
cord $931,573 compared wi th $676,068 
a year earlier. Earnings per share 
were $1.25 compared wi th 94 cents 
per share the previous year. 

Revenues and earnings do not 
include two recently announced ac­
quisitions, Alan M. Voorhees & As­
sociates of Washington, D.C: and 
Behavi or Science Corp., Los Angeles. 
The acuisitions have not yet been 
legally finalized. The consolidated 
figures will add several cents per 
share to earnings. 

GAINS REPORTED BY 
BECKMAN INSTRUMENTS 

Beckman Instruments Inc. of 
Fullerton, Calif., has reported a 
26% gai n in earni ngs on a 14% i n­
crease in sales for the fiscal year 
ended June 30. Earnings for the 
year were $6,088,446, on sales of 
$129,854,364, compared with earn­
ings of $4,827,772 on sales of. 
$113,771,543 a year ago. 

The 1967 earni ngs and sales 
figures are new records for the 
company. 

UNIVERSAL DATA PROCESSING 
REPORTS RECORD RESULTS 
FOR FISCAL 1967 

Universal Data Processing Corp. 
(UTC) , Los Angeles, Cali!., had a 
consolidated net income of $139,012 
for the fiscal year ended June 30, 
1967, as compared with $101,746 for 
fiscal 1966. Sales for the year 
were $2,120,267 as compared wi th 
$1,550,286 a year earlier. 

William C. Clauer, president, 
said the earnings gain was achieved 
in spi te of the fact that fi scal 
1967 earnings were subject to fed­
eral income taxes. No taxes were 
paid in 1966 due to availabili ty of 
an operating loss carryforward. 
Fiscal 1967 taxes were reduced by 
an investment credit carryforward, 
however. 

Earnings before taxes were 
$171,512, for fiscal 1967, an in­
crease of 67% over pre-tax earni ngs 
of $101,746 for the previous year. 
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NEW CONTRACTS 

URS Corporation, San Mateo, 
Calif. 

Sperry Rand Corp., UNIVAC 
Division, Philadelphia, Pa. 

Planning Research Corp., Los 
Angeles, Calif. 

Control Data Corp., Military 
Systems Div., Washington, D.C. 

Data Products Corp., Culver 
City, Calif. 

Electronic Associates, Inc., 
West Long Branch, N.J. 

Computer Applications Inc., 
NevI York, N.Y. 

Standard Telephones and Cables 
Ltd., a subsidiary of ITT, Lon­
don. England 
Sanders Associates Inc., 
Nashua, N.H. 

Itek Corp., Bedford, Mass. 

The Franklin Institute Re­
search Laboratories, Phil­
adelphia, Pa. 

The Bunker-Ramo Corp., Defense 
Systems Div., Canoga Park, 
Calif • 
Adams Associates, Bedford, 
Mass. 

Computing and Software, Inc. 
(C&S) , Data Systems Division, 
Panorama City, Calif. 

Computer Sciences Corp., El 
Segundo, Calif. 

Brandon Applied Systems, Inc., 
New York, N.Y. 

Scientific Data Systems, Santa 
Monica, Calif. 

Planning Research Corp., Los 
Angeles, Calif. 

Computer Usage Company (CUC) , 
Mt. Kisco, N.Y. 
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u.s. Army Engineer Research and 
Development Laboratories 

Naval Ordnance Systems Command, 
Washington, D.C. 

Selenia Electronic Associates 
(S.P.A.), Rome, Italy 

U.S. Navy 

Defense Supply Service 

Marine Engineering Laboratory, 
Department of the Navy 

Cubic Corp., San Diego, Calif. 

NASA's Ames Research Center 

Naval Ships Systems Command, 
Department of the Navy 

Bri tish Post Office 

Kaiser Foundation Hospital, 
San Francisco, Calif. 

u.S. Air Force, Aeronautical 
Systems Div., Wright-Patterson 
AFB 
National Highway Safety Agency, 
U.S. Department of Transporta­
tion 

U.S. Army Engineers Research 
and Development Laboratory 

M.I.T. Lincoln Laboratory 

National Aeronautics and Space 
Administration 

U.S. Air Force 

National Library of Medicine 

Recognition Equipment Inc., 
Dallas, Texas 

Office of the Assistant Secre­
tary of Defense (Systems Anal­
ysis) 
Florists Transworld Delivery 
Association 

Continued development of an automatic data 
processing system for use by the Army 
field forces 
Computer equipment and programming for the 
digital fire control system adopted by the 
U.S. Navy for its Talos surface-to-air mis­
sile system 
Computing equipment for the Italian Navy 
to implement its future defensive mission 
in the North Atlantic Treaty organization 
Two data processing studies under contracts 
providing for the continuation of studies 
for advanced automatic data processing sys­
tems for the Naval Command Systems Support 
Activity 
Development of a computer software system 
for the Department of the Army 
Indexing and abstracting information from 
studies made on amphibious landing craft 
to implement a library information retriev­
al system within the Marine Engineering 
Laboratory 
More than 35 Data Products LINE/PRINTERS 
and high-speed punched card readers, manu­
factured byUptime Corp~ a subsidiary of 
Data Products. Equipment will be incorpor­
ated into maj or computer peri pheral systems 
Cubic is producting for the NATO Air Defense 
Ground Environment system (NADGE) 
Preliminary analysis and final model devel­
opment of complex systems in the aerospace, 
science, bio-medical, engineering and sta­
tistical technologies -- services provided 
will include application investigation, pro­
gramming. software development and maintenance 
Support and analysis software for the 
AN/SQS 26 (SN-2) sonar data acquisition 
system 
Equipment to be used in the British 
computer-data transmission network 

CLINI-CALLW Data Management System to 
speed up patient admissions, medical 
treatment and discharge -- equipment will 
include computers, data display terminals, 
hard copy printers and related equipment 
Twenty-three special Reader-Printer units 
for shipboard naval reconnaissance use 

A study to see how present emergency med­
ical care systems for saving lives may be 
reorganized and augmented by space-age 
technology and recent battlefield experi­
ence in Korea and Vietnam 
Digital computer equipment for use in the 
Rapid Combat Mapping System (RACOMS) 

Extension contract for assisting the Labo­
ratory in its continuing research and fur­
ther development of graphic systems for 
the Laboratory's TX-2 computer 
Conducting research and development in the 
area of flight physiology data reduction and 
analysis at NASA's Flight Research Center, 
Edwards. Calif. 
Development of a computer-based model to 
simulate the Air Defense Command's satel­
lite-tracking system 
One-year contract to modify, refine and main­
tain computer programs for NLM' s MEDLARS sys­
tem. a central medical information service 
Ten SDS 910 computers for use as Programmed 
Controllers in Recognition Equipment's 
Electronic Retina Computing Readers 
Designing, programming, implementing, test­
ing, and documenting an Airlift Simulation 
Model 
Providing all data processing for the Com­
plete Billing Service syitem of FTD 

AMOUNT 

$3,700,000 

over 
$2 million 

$1,681,990 

about· 
$1,600,000 

combination 
total of over 
$1 million 

over 
$1 million 

$990,000 

over 
$750,000 

$700,000 

$500,000 

$291,000 

$260,000 

$250,000 

$245,000 

over 
$200,000 

$175,00.0 

$111 ,000 
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Control Data 3300 computer system 

Control Data 6400 computer system 

GE-425 computer 

Honeywell DDP-416 computer 

IBM System 360 

IBM System!360 Model 44 

IBM System 360 Model 65 

IBM 1130 computer system 

NCR 315 computer system 

NCR 315 RMC computer system 

NCR 500 computer system 

SDS Sigma system (includes a 
Sigma 7 and a Sigma 2) 

UNIVAC 418 computer 

UNIVAC 490 computer system 

UNIVAC 492 computer 

UNIVAC 494 computer system 

UNIVAC 9200 computer system 

UNIVAC 9300 computer system 

NEW INSTALLATIONS 

Memorial Hospital, Long Beach, Calif. Applying new information processing techniques to 
hospital operations 

University of Arizona, Tucson, Ariz. Academic research, teaching, and processing the Uni­
versity's business-type problems 

Abbott Laboratories, Chicago, Ill. A variety of business and scientific tasks, includ­
ing customer accounting, production control, and 
pharmaceutical research 

U.S. Atomic Energy Commission, Health Use in on-line experiments designed to provide new 
and Safety Laboratory, New York, N.Y. methods of identifying the source and type of radi­

oactive sam les 
Milwaukee Road, Chicago, Ill. 

C-E-I-R, Inc., SanFrancisco, Calif. 

Matrix Corp., El Segundo, Calif. 

ITT Data Services, Western Regional 
Computer Center, El Segundo, Calif. 

William Ferrel, Inc., Toledo, Ohio 

L. S. Heath & Sons, Inc., Robin­
son. Ill. 
Pennsylvania Liquor Control Board, 
Harrisburg, Pa. 

Richards and Wallington (Plant Hire) 
Ltd., Birmingham, England 

Albert Einstein College of Medicine 
of Yeshiva University, Bronx, N.Y. 

Woodward Iron Co., Woodward, Ala. 

Updating "Carscope", the Milwaukee Road car report-
ing center . 
Supplementing service already available on IBM 
360/65 and 360/30 computers; will be used prim­
aril as a FORTRAN ro ram rocessor 
Faster, more economical computer utility to Matrix 
customers; the computer service center is heavily 
committed to the time-sharing concept 
Increasing the center's capabilities to meet the com­
plete data processing requirements of any computer 
user, ranging from the solution of complicated sci­
entific problems to. simple payroll processing 
Helping stabilize the company's normally cyclical 
mechanical contracting business; will be used for 
new project planning and sales and market analysis 
Handling customer accounting, inventory, payroll 
and specialized applications 
Cutting costs and improving retail service to the 
public; improving the efficiency of the board's 
statewide operations 
Helping management control the profitable employment 
of several hundred units, ranging from tractors to 
100-ton cranes; also will handle general accounting 
Serving as the nucleus for a physiological research 
computer center; when in full operation, research 
laboratories throughout the College of Medicine will 
be simultaneously connected directly to the Sigma 7 
Initial use in inventory control, order writing and 
general accounting; also for blast furnace burden 
calculation for determining an economical ore mix 

Italsider S.p.A., Cornigliano, Italy Production contrOl, order acceptance, programming 
(Italy's largest steelmaking concern) and control of shipments, physical control of in­

ventories, raw materials, semi-finished products, 
work in progress and finished products, cost con­
trol. research studies and other applications 

Union Bank of Switzerland, Geneva 
and Zurich 
(2 computers) 

British European Airways, London, 
England 
(2 systems) 

State of Louisiana, Division of Ad­
ministration, Baton Rouge, La. 

Woodward Iron Company divisions: 
Western Foundry Co., Tyler, Texas; 
Golden Foundry Co., Columbus, Ind.; 
Alabama Pipe Co., and Anniston 
Foundry Co., both in Anniston, Ala. 
(5 systems -- one location to be 
determined later) 
Western Standard Life Insurance Co., 
Amarillo. Texas 
Ocean Science & Engineering, Inc., 
Bethesda. Md. 
Fuller & Dees Marketing Group, The 
Favorite Recipes Press Division, 
Montgomery. Ala. 
United States Jaycees, Tulsa, Okla. 

Batch processing of deposit and current accounts, 
savings accounts, handling of stock exchange and 
foreign exchange transactions, and in billing 
tasks for such customer organizations as doctors' 
associations etc. 
Replacement of two 490 systems which have been oper­
ating the airline's electronic reservations system; 
additionally, the new systems will comprise part of 
a total system called BEACON (BEA Computerized Of-
fice Network) . 
(systems valued at more than $3.5 million) 
Availability to all state agencies on a time-sharing 
basis with each agency retaining complete autonomy 
and absolute control over its own input and over us­
age made of computer output from its own records 
(system valued at $2.7 million) 
Invoicing and payroll processing; data communica­
tion links will tie in with the central computer 
at Woodward 

Handling claims and general accounting, calculating 
agents' commissions and premium billing 
Providing management and engineering planning in­
formation and also for general accounting purposes 
Accounts receivable, accounts payable, marketing and 
sales analysis, and book club accounting 

Maintaining mailing fjles, chapter rosters, member­
ship dues billing, inventory control and supplies 
invoicing; also aid in distribution of two national 
monthly magazines with circulation of 340,000 copies 
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MONTHLY COMPUTER CENSUS 
The number of electronic computer systems installed or on order 

changes rapidly. The following is a summary made by "Computers and 
Automation" of reports and estimates of the number of general purpose 
electronic digital computers manufactured by companies based in the 
United States. These figures include installations and unfilled or­
ders inside and outside of the United States. These figures are mailed 
to the individual computer manufacturers from time to time for their 
information and review and for any updating or comments they may care 
to make. Our readers are also invited to submit information that 
would help make these figures as accurate and complete as possible. 

From the start of our magazine in 1951, our policy has been to 
publish "factual, useful, and understandable" information -- with em­
phasis on "factual". It has become increasingly difficult to substan­
tiate the research performed by "Computers and Automation" to C"Onfi rm 

NAME OF NAME OF DATE OF FIRST 
MANUFACTURER COMPUTER INSTALLATION 

Autonetics (R) RECOMP I! 11/58 
RECOME' II! 6L6l 

Bunker-Ramo Corp. (R) BR-130 10/61 
BR-133 5/64 
BR-230 8/63 
BR-300 3/59 
BR-330 12/60 
BR-340 l2L63 

Burroughs (R) 205 1/54 
220 10/58 
B200 Seri~s, B100 11/61 
B300 Series 7/65 
B2500 2/67 
B3500 5/67 
B5500 3/63 
B6500 2/68 
B8500 8L67 

Control Data Corp. (R) G-15 7/55 
G-20 4/61 
LGP-2l 12/62 
LGP-30 9/56 
RPC-4000 1/61 
046/136/636 
160./8090 Series 5/60 
924/924A 8/61 
l604/A/B 1/60 
1700 5/66 
3100/3150 12/64 
3200/3300 5/64 
3400 11/64 
3600/3800 6/63 
6400/6500/6600 8/64 
6800 6L67 

Digi tal Equipment Corp. (R) PDP-l 11/60 
PDP-4 8/62 
PDP-5 9/63 
PDP-6 10/64 
PDP-7 11/64 
PDP-8 4/65 
PDP-8S 9/66 
PDP-9 12/66 
PDP-lO 7L67 

Electronic Associates l Inc. (R) 8400 6L65 
EMR Computer Div. (R) ASI 210 4/62 

ASI 2100 12/63 
ADVANCE 6020 4/65 
ADV ANCE 6040 7/65 
ADVANCE 6050 2/66 
ADVANCE 6070 10/66 
ADVANCE 6130 8L67 

General Electric (N) All 
Honeywell (R) DDP-24 5/63 

DDP-116 4/65 
DDP-124 3/66 
DDP-224 3/65 
DDP-5l6 9/66 
H-120 1/66 
H-200 3/64 
H-400 12/61 
H-800 12/60 
H-1200 2/66 
H-1400 1/64 
H-1800 1/64 
H-2200 1/66 
H-4200 6/67 
H-8200 4/68 

mid (N) All 
National Cash Register Co. (R) NCR-304 1/60 

NCR-31O 5/61 
NCR-3l5 5/62 
NCR-3l5-RMC 9/65 
NCR-390 5/61 
NCR-500 10

7
65 

Philco (R) 1000 6 63 
2000-210,211 10/58 
2000-212 lL63 
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figures we desire to publish in our Monthly Computer Census. As soon 
as we have the necessary cooperation from certain manufacturers, we 
hope to return to publishing additional data on computer installations 
by type of computer. 

The following abbreviations apply: 
(R) - figures derived in part from information released directly 

or indirectly by the manufacturer or from reports by 
other sources likely to be informed 

(N) - manufacturer refuses to give a ny figures, and refuses to 
comment in any way on the figures stated here beyond say­
i ng that they are not correc t 

X - no longer in production 
C - figure is combined in a total -- see below 
E - figure estimated by "Computers and Automation" 

MANUFACTURER t S NUMBER OF MANUF ACTURER t S 
NUMBER OF TOTAL UNFILLED TOTAL 

INSTALLATIONS INSTALLATIONS ORDERS ORDERS 

30 X 
6 36 X 0 

160 X 
62 X 
15 X 
18 X 
23 X 
19 297 X X 
38 X 
31 X 

790 31 
292 150 

7 45 
2 50 

71 19 
0 6 
0 1230 E 4 310 E 

285 X 
23 X 

159 X 
322 X 
73 X 
28 C 

594 X 
30 X 
59 X 
48 C 
87 C 

132 X 
20 C 
57 X 
49 X 

0 1938 (a s of June 30) C 320 E 
59 X 
55 X 

114 X 
22 X 

165 C 
795 C 
300 C 

24 C 
0 1534 C 600 E 

21 21 7 7 
26 X 

7 X 
14 11 
7 3 

18 8 
7 2 
5 84 32 56 

1330 E 850 E 

85 X 
172 41 
38 33 
50 8 
49 154 

535 242 
1115 87 

120 X 
89 X 

132 94 
12 X 
21 1 
45 64 
0 15 
0 2460 E 5 110 f; 

31500 E 19500 E 
24 X 
14 X 

563 150 
52 50 

600 6 
1400 2650 E 580 790 E 

16 X 
16 X 
12 44 X X 
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MAGNETIC 
TAPE RECORDERS? 

ANALOG or DIGITAL . .. 
Reliability, ease of use, flexibility ... these are the built-in 
extras you get with Hewlett-Packard magnetic tape re­
corders: today's most dependable tape transport; sturdy 
mechanical construction permitting long-term perform­
ance that can't be matched by more expensive recorders; 
electronics that are easy to adapt to your specific appli­
cation; minimum maintenance. And, Hewlett-Packard 
service is only a phone call away. All this makes the low 
H P prices even more attractive. 

For complete information on analog or digital magnetic 
tape recorders, call your local HP field engineer or write 
Hewlett-Packard, 690 Middlefield Road, Mountain View, 
California 94040; Europe: 54 Route des Acacias, Geneva. 

ANALOG RECORDERS 

I RIG compatible 

7 or 14 tracks 

1f2" or 1" tape 

Direct and FM recording 

Bandwidths to 1.5 MHz 

Price: $10,000 to $20,000 

HEWLETT~PACKARD 

MAGNETIC RECORDERS 
Designate No. 12 on Reader Service Card 

DIGITAL RECORDERS 

IBM compatible 

7 or 9 tracks 

3 standard densities 
lj2" tape 

Choice of tape speed 
to 75 ips 

Read and write 

Price: $5000 to $15,000 



NAME OF 
MANUF ACTURER 

Radio Corp. of America (R) 

Raytheon (R) 

Remington-Rand UNIVAC (R) 

NAME OF 
COMPtrrER 

RCA 301 
RCA 3301 
RCA 501 
RCA 601 
Spectra 70/15 
Spectra 70/25 
Spectra 70/35 
Spectra 70/45 
Spectra 70/55 
250 
440 
520 
703 
I & II 
III 
File Computers 

DATE OF FIRST NUMBER OF 
INSTALLATION INSTALLATIONS 

2/61 635 
7/64 75 
6/59 96 

11/62 3 
9/65 122 
9/65 72 
1/67 34 

11/65 68 
11/66 5 
12/60 175 
3/64 20 

10/65 27 
10/67 0 

3/51 & 11/57 23 
8/62 67 
8/56 13 

Solid-State 80 I, II, 
90 I, II & Step 8/58 222 

418 6/63 118 
490 Series 12/61 160 
1004 2/63 3195 
1005 4/66 740 
1050 9/63 285 
1100 Series (except 

1107 & 1108) 12/50 9 
1107 10/62 33 
1108 9/65 58 
9200 6/67 2 
9300 7/67 0 
LARC 5/60 2 

Scientific Control Corp. (R) 650 5/66 15 
655 10/66 1 
660 10/65 2 
670 5/66 1 
6700 10/67 0 

Scientific Data Systems (N) All 
Systems Engineering Labs (R) 810 9/65 24 

810A 8/66 28 
840 11/65 4 
840A 8/66 14 
840 MP 0 

Varian Da ta Machines (R) 620 11/65 70 
6201 6/67 8 

TOTALS 

BOOKS AND OTHER PUBLICATIONS 
Neil Macdonald 
Assistant Editor 
Computers and Automation 

We publish here citations and brief 
reviews of books and other publications 
which have a significant relation to com­
puters, data processing, and automation, 
and which have come to our attention. 
We shall be glad to report other infor­
mation in future lists if a review copy 
is sent to us. The plan of each entry is: 
author or editor / title / publisher or 
issuer / date, hardbound or softbound, 
number of pages, price or its equivalent / 
commen ts. If you wri te to a publisher 
or issuer, we would appreciate your men­
tioning Computers and Automation. 

Reviews 
Wiberg, K. B. / Computer Program­

ming for Chemists / W. A. Benjamin, 
Inc., 1 Park Ave., New York, N.Y. 
10016 / 1965, hardbound, 269 pp., 
$13.75 
This book is for chemists, whom the 

author feels need a working knowledge 
of compu ters in order to complete long 
computations quickly and with minimum 
error. Chapters are: "Input-Output and 
Simple Arithmetic," "Matrices and Ar­
rays," "Iterative Operations and Branch­
ing Tests," "Subroutines and Function 

Statements," "Further Programming De­
tails," "Summary of FORTRAN State­
ments," "Computer Programming Using 
the F AP and MAP Assembly Programs" 
and "Examples of Computer Programs." 
Problems for the student are included 
and the answers are given in the ap­
pendix. 

The virtue of this book is that it is 
written in a simple way for persons who 
are informed in another field. 

Duffin, R. J., E. C. Peterson, and C. M. 
Zener / Geometric Programming: 
Theory and Application / John Wiley 
and Sons, Inc., 605 Third Ave., New 
York, N.Y. 10016 / 1967, hardbound, 
278 pp., $12.50 
"Geometric Programming" is an out­

growth of "linear programming and con­
vex programming" and is offered as a 
major, new method for engineering de­
sign. 

This book presents geometric program­
ming and its application in engineering. 
Chapters are: "A Preview of Geometric 
Programming," "Linear and Convex Pro­
gramming," "Basic Concepts and Tech­
niques of Geometric Programming," 
"The Duality Theory of Geometric Pro­
gramming by Way of Lagrange Multi­
pliers," "Engineering Design by Geo­
metric Programming," "A Refined Duali-

MANUFACTURER'S 
TOTAL 

INSTALLATIONS 

1110 E 

222 

4930 E 

19 
830 E 

70 

78 

50,400 E 

NUMBER OF 
UNFILLED 

ORDERS 

x 
X 
X 
X 

125 
57 

135 
107 

14 
X 
o 
1 

20 
x 
X 
X 

X 
33 
58 
40 

200 
16 

X 
X 

75 
1100 

650 
X 

13 
2 
1 
2 
1 

X 
21 
X 

25 
5 
5 
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MANUFACTURER'S 
TOIAL 
ORDERS 

420 E 

21 

2170 E 

19 
500 E 

51 

72 

26,400 E 

ty Theory," and "Extended Geometric 
Programming." There are four appen­
dices: the chapters contain exercises and 
problems and their solutions. 

Haight, Frank A. / Handbook of the 
Poisson Distribution / John Wiley & 
Sons, Inc., 605 Third Ave., New York, 
N.Y. 10016 / 1967, hardbound, 168 
pp., $9.50 
This handbook deals with all of the 

information that has been published on 
the Poisson distribution and process. 
Chapters are: "Elementary Properties," 
"Models Leading to the Poisson Distribu­
tion," Generalizations of the Poisson Dis­
tribution," "Further Properties," "Statis­
tical Estimation," "Statistical Testing," 
"Applications," "Tables and Computer 
Programs," and "Historical Remarks;" 
Many formulas and theorems are in­
cluded and there is a subject index and 
an extensive bibliography. 

Archibald, R. D., and R. C. Villoria / 
Network-Based Management Systems 
(PERT/CPM) / John Wiley and 
Sons, Inc., 605 Third Ave., New York, 
N.Y. 10016 / 1967, hardbound, 508 
pp., $16.00 
This book contains 5 parts: "Network 

Planning: What It Is - How It Works," 
"Implementing the System," "Case 
Studies," "Pitfalls and Potentials," and 
the appendices, which include a glossary 
of terms, a bibliography, and a selected 
course outline. 
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FORUM (Continued from page 15) 

GE TIME SHARING SERVICES 
- CORRECTION 
From J. P. Sweeney 
General Electric Company 
777 14th St. N.W. 
Washington, D.C. 20005 

I have reviewed part of your comprehensive "Computer 
Directory and Buyers' Guide, 1967," your June issue. While 
I'm sure your staff spent many long hours sourcing and pre­
paring information for the Directory, they somehow did not 
get an accurate report of General Electric's commercial time­
sharing service business. 

The Roster of Organizations on page 22 should have 
shown time sharing service as a product of the Information 
Service Department, 7735 Old Geqrgetown Road, Bethesda, 
Maryland. 

The Roster of Commercial Time-Sharing Computer Ser­
vices should have listed GE services available in the follow­
ing 31 metropolitan areas: 

Atlanta, Ga. 
Boston (Metro Area) 
Chicago (Metro Area) 
Cincinnati, Ohio 
Cleveland, Ohio 
Dallas, Texas 
Dayton, Ohio 
Denver, Colo. 
Detroit, Mich. 
Hartford, Conn. 
Houston, Texas 
Los Angeles 

(Metro Area) 
New Haven, Conn. 
New York City 

(Metro Area) 
Orlando, Fla. 
Palo Alto, Calif. 

Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
Portland, Oregon 
Rochester, N. Y. 
San Diego, Calif. 
San Francisco 

(Metro Area) 
Schenectady, N. Y. 
Seattle, Wash. 
St. Louis, Mo. 
Syosett, Long Island 
Syracuse, N. Y. 
Teaneck, N. J. 
Tulsa, Okla. 
Washington, D.C. 

(Metro Area) 

ARTIST IN COMPUTER ART 
- CORRECTION 

Lloyd Sumner 
Computer Creations 
Charlottesville, Va. 22903 

Thank you very much for including two of my computer 
drawings in the August, 1967, issue of Computers and Auto­
mation. 

I would also like to congratulate you for the excellent work 
you are doing in promoting computer art. 

I am a Ijttle disturbed, however, by the title published 
with my name in your magazine. I am not the "Artist in 
Residence" at the University of Virginia, nor have I ever 
been. The unofficial title of "Artist in Residence" at the 
Computer Science Center at the University was given to me 
at the Center as a sort of joke, because I was always drawing 
pictures with the computer instead of doing some more 
worthwhile work. It was never intended that this "title" be 
published in anything other than the newsletter of the Com­
puter Science Center of the Univ. of Virginia. In fact, at 
present, I hold no position at the University, other than 
being a recent alumnus. 

Would you please publish this correction? 
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How to avoid 
your first 
data handling mistake. 

And then your second. 
Mistake one: plowing through stack upon stack of 
manufacturers' literature trying to evaluate and com­
pare equipment for your EDP installation. 

Mistake two: making a decision on the basis of the 
incomplete-and necessarily biased-information that 
you accumulated during mistake one. 

Avoid both mistakes. Invest $325 in AUEHBACH 
Data Handling Reports. 

This complete two-volume re­
ference service provides detailed 
reports on the characteristics, 
performance, prices, application 
-and limitations-of all the 
equipment you need for the care 
and feeding of a computer: 
equipment for data recording, 
input preparation, data trans­

mission, unit records, and forms 
handling, plus a complete section on 

input/output media such as magnetic tape, cards, 
and forms. 

Authoritative, accurate. These data have been col­
lected, edited, and verified by some of the best men in 
the business-everyone of whom has had actual 
hands-on experience with data handling equipment. 

Objective. AUERBACH has no hardware to sell, 
no axe to grind. 

Current. Updated quarterly to maintain current­
awareness value. 

Granted, you could gather all this information 
yourself and keep it current. But it would cost you 
considerably more than the $325 cost of AUERBACH 
Data Handling Reports. 

What it comes down to is this: the best way to get 
the right computer support equipment for your appli­
cation is to go by the book. And the best way to do 
that is go buy the right books: AUERBACH Data 
Handling Reports. Two volumes, plus quarterly up­
dates, just $325. For more information, including a 
sample report, or for a trial order, use the coupon. ----------­AUERBACH Info, Inc. 
121 N. Broad Street, Philadelphia, Pa. 19107 A 

AUERBACH Gentlemen: 
o Please send me more data about AUERBACH . 

Data Handling Reports, including a free sample report. 
o Enclosed is a check for $20. Send me a set. If I don't like it, I'll 

send it back three weeks after I receive it. If I do like it, I'll keep 
it and you may bill me for the rest of the $325. 

o I'm not that worried about data handling right now. Tell me how 
to solve my problems in 

o Data communications 0 Software DComputer systems 

Name 

Title 

Company 

Street 

City State Zip 

Mail this coupon today, -----------67 



CALENDAR OF COMING EVENTS 

Oct. 12-14, 1967: Computer Fundamentals Workshop, The 
Univ. of Mich., North Campus, Ann Arbor, Mich.; contact 
Haldon L. Smith, Industrial Development Div., The Univ. 
of Mich., P.O. Box 618, Ann Arbor, Mich. 48107 

Oct. 16-19, 1967: UAIDE (Users of Automatic Information 
Display Equipment), Statler Hilton Hotel, Washington, D.C.; 
contact George E. Perez, Box 6749, Fort Davis Station, Wash­
ington, D.C. 20020 

Oct. 18-20, 1967: Eighth Annual Symposium on Switching 
and Automata Theory, University of Texas, Austi~, Tex .. ; 
contact Prof. C. L. Coates, Room 520, Engineermg SCl. 
Bldg., Univ. of Tex., Austin, Tex. 79712. . 

Oct. 18-20, 1967: International Electron DeVIces Meetmg, 
Sheraton Park Hotel, Washington, D.C.; contact William 
S. Patton, Litton Industries, 960 Industrial Way, San Carlos, 
Calif. 94070 

Oct. 19-20, 1967: The Association of Data Processing Service 
Organizations (ADAPSO), Fairmont Hotel, San F~ancisco, 
Calif.; contact Stan Stetsoq, Data II, Oakland, Cahf. 

Oct. 22-26, 1967: Annual Convention, American Documenta­
tion Institute, New York Hilton, ~ew York, N.Y.; contact 
Steven E. Furth, IBM Corp., 112 E. Post Rd., White Plains, 
N.Y. 

Oct. 23-25, 1967: National Electronics Conference and Ex­
hibit, International Amphitheatre, Chicago, Ill.; contact 
IEEE, 345 E. 47th St., New York, N.Y. 10017 • 

Oct. 23-25, 1967: SWAP 13 - for CDC Small & Medium 
Scale Computer Users, Somerset Hotel, 400 Commonwealth 
Ave., Boston, Mass.; contact George Catuna, Conference 
Registration Chairman, c/o MIT Lincoln Labs., P.O. Box 73, 
Lexington, Mass. 02173 

Oct. 26-27, 1967: American Society for Cybernetics, National 
Bureau of Standards Auditorium, Gaithersburg, Md.; contact 
Dr. Carl Hammer, UNIVAC Div., Sperry Rand Corp., 2121 
Wisconsin Ave., N.W., Washington, D.C. 20007 

C&A 
PROBLEM CORNER 

Walter Penney, cOP 
Problem Editor 
Computers and Automation 

Problem 6710: Computing Without a Computer 

"This program was written by a st~dent in my last class 
who seems to have lost inter.est in it," Claude Liffey said, 
pointing to a somewhat crumpled Fortran sheet. "Now I'm 
trying to figure out what it would compute." 

John Lawthorne picked it up and smoothed it out a bit. 
It read: 

"Shouldn't be much work to punch up a few cards and 
run it." 

"That's the coward's way out," said Claude. "I'm trying 
to do this by using what little mathematics I still remember." 

John looked up from studying the program. "It's really 
quite simple," he said. 

What does the program compute? 
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Nov. 1-3, 1967: 32nd National Meeting of the Operations 
Research Society of America, Sheraton-Chicago Hotel, Chi­
cago, Ill.; contact ORSA, Mt. Royal and Guilford Aves., 
Baltimore, Md. 21202 

Nov. 1-3, 1967: Northeast Research & Engilleering Meeting, 
Boston-Sheraton Hotel, Boston, 1fass.; cuntact IEEE, Boston 
Office, 31 Channing St., Newton, Mass. 

Nov. 6-8, 1967: Computer Graphics Conference, Univ. of Ill., 
Urbana, Ill.; contact L. J. Brightbill, Dept. of Architectural 
Engineering, Univ. of ilL, Urbana, III. 61801 

Nov. 10, 1967: ACM Symposium on the Application of COlD.­
puters to the Problems of Urban Society, New York fIilton 
Hotel, New York, N.Y.; contact Dr. E. S. Savas, New York 
Scientific Center, IBM Corp., 590 Madison Ave., New York, 
N.Y. 10022 

Nov. 14-16, 1967: Fall Joint Computer Conference, Anaheim 
Convention Center, Anaheim, Calif.; contact AFIPS Head­
quarters, 211 E. 43rd St., New York, N.Y. 10017 

March 18-21 1968: IEEE International Convention & Ex­
hibition, C~liseum & New York Hilton Hotel, New York, 
N.Y.; contact J. M. Kinn, IEEE, 345 E. 47th St., New 
York, N.Y. 10017 

Apr. 30-May 2, 1968: Spring Joint Computer Conference, 
Atlantic City Convention Hall~ Atlantic City, N.J.; contact 
American Federation for Information Processing, 211 East 
43rd St., New York, N.Y. 10017 

June 25-27, 1968: Second Annual IEEE Computer Conference, 
International Hotel, Los Angeles, Calif.; contact John L. 
Kirkley, 9660 Casaba Ave., Chatsworth, Calif. 91311 

Aug. 5-10, 1968: IFIP (International Federation for Informa­
tion Processing) Congress 68, Edinburgh, Scotland; contact 
John Fowlers & Partners, Ltd., Grand Buildings, Trafalgar 
Square, London, W.C.2, England 

Solution to Problem 679: Are Two Heads Better Than One? 

Bob and Charlie would get .9 (1/4 + 1/5) of the job 
done in one hour, so that it would take 200/81 or approxi­
mately 2.47 hours to finish the program. 

Our thanks go to Stephen L. Robinson, Applied Data 
Research, Inc., Princeton, N. J., MSG Charles A. Johnson, 
Carlisle Barracks, Pa. 17013 and Duane A. Higgins, Cham­
paign County Court House, Urbana, Ill., for sending us 
correct solutions to Problem 678, "A Fascinating Flow­
chart That Doesn't Work." 

Readers are invited to submit problems (and their solu­
tions) for this column to: Problem Editor, Computers and 
Automation, 815 Washington St., Newtonville, Mass. 02160. 
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NEW PATENTS 
Raymond R. Skolnick 
Patent Manager 
Ford Instrument Co. 
Div. of Sperry Rand Corp. 
Long Island City, N.Y. 11101 

The following is a compilation of 
patents pertaining to computers and as­
sociated equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates of issue as indicated. Each en­
try consists of: ,patent number / invent­
or(s) / assignee / invention. Printed 
copies of patents may be obtained from 
the U.S. Commissioner of Patents, 
Washington, D.C. 20231, at a cost of 
50 cents each. 

July 4, 1967 

3,329,835 / Michael V. D' Agostino, 
Flemington, N. J. / Radio Corpora­
tion of America, a corporation of 
Delaware / Logic arrangement. 

3,329,944 / Merton C. Leinberger, 'Ingle­
wood, Cecil H. Burns, Palo Verdes, 
and Robert A. Melnick, Los Angeles, 
Calif. / The National Cash Register 
Company, Dayton, Ohio / Sequential 
Access data store. 

July 1 l, 1967 

3,330,971 / Teddy R. Thomas, Dallas, 
Tex. / Sperry Rand Corporation, Great 
Neck, N. Y. / Nor-Nand logic circuit 
using tunnel diodes. 

3,331,057 / William C. Hill, Phoenix, 
Ariz. / General Electric Company, a 
corporation of New York / Data pro­
cessing system employing logic for dis­
tinguishing between information and 
extraneous signals. 

3,331,061 / Mitchell P. Marcus, Bing­
hamton, N. Y. / International ,Business 
Machines Corp., N. Y. / Drive-Sense 
arrangement for data storage unit. 

3,331,063 / Hartmut P. Kallmann, New 
York, N. Y., Bernard Kramer, Bergen­
field, N. ]., and Eric Weissman, New 
York, N. Y. / New York University, 
New York, N. Y. / Light producing 
and memory means. 

July 18, 1967 

3,332,062 / Toshio Ando, Tokyo, Japan 
/ Nippon Electric Co. Inc., Tokyo, 
Japan / Multiple frequency selecting 
signal storage control circuit. 

3,332,063 / Carmi Ariel, Hollywood, 
Calif. / Clary Corporation, San Gabrie1,' 
Calif. / Comparison circuit. 

3,332,066 / William E. Burns, Los Gatos, 
and Quentin E. Correll, 'San Jose, 
Calif. / International Business Ma­
chines Corp., New York, N. Y. / Core 
storage device. 

3,332,069 / Earl C. Joseph, Minneapolis, 
Albert Kaplan, St. Paul, and ISamuel 
K. Poppleton, Savage, Minn. / 'Sperry 
Rand Corp., New York, N. Y. / Search 
memory. 

3,332,073 / Fred G. Hewitt, St. Paul, 
Minn. / Sperry Rand Corp., New 
York, N. Y. / Magnetic storage ele­
ments and method for storing discrete 
levels of data. 

3,332,075 / John Presper Eckert, Jr., 
Gladwynne, Pa. / Sperry Rand Corp., 
New York, N. Y. / Nondestructive 
readout thin film memory array. 

July 25, 1967 

3,333;116 / Thomas M. Lo Casale 
Warminster, Pa. / Sperry Rand Corpo~ 
ration, New York, N. Y. / Tunnel 
diode to transistor interface circuit 
for interconnecting high speed cir­
cuitry to relatively slower speed cir­
cuitry. 

3,333,249 / Genung L. Clapper, Vestal, 
N. Y. / International Business Ma­
chines Corporation, New York, N. Y. 
/ Adaptive logic system with random 
selection, for conditioning, of two or 
more memory banks per output con­
dition, and utilizing non-linear weight-
ing of memory unit outputs. . 

3,333,255 / David Loev, Plymouth Meet­
ing, Pa. / Burroughs Corporation, De­
troit, Mich. / High speed magnetic 
shift register. 

August 1, 1967 

3,334,181 / William F. Bartlett, Roches­
ter, and Barrie Brightman, Webster, 
N. Y. / General Dynamics Corp., 
Rochester, N. Y. / Parallel to serial 
character converter apparatus. 

3,334,333 / Robert O. Gunderson and 
Sidney L. Valentine, Torrance, and 
George L. Foster, Hawthorne, Calif. 
/ The National Cash Register Co., 
Dayton, Ohio / Memory sharing be­
tween computer and peripheral units. 

3,334,334 / George N. Halpin, Newport, 
England / General Electric Co., a 
corp. of New York / Signal change 
detector for process control computer. 

3,334,335 / Donald B. Brick and George 
G. Pick, Lexington, Mass. / Sylvania 
Electric Products Inc., a corp. of Dela­
ware / Electronic data processing. 

3,334,336 / Ralph ]. Koerner, Canoga 
Park, and Samuel Nissim, Pacific Pali­
sades, Calif. / by mesne assignments to 
The Bunker-Ramo Corp., Stamford, 
Conn. / Memory system. 

3,334,337 / Paul Mallery, Murray Hill, 
N. J. /Bell Telephone Laboratories, 
Inc., N. Y. / Information storage and 
transfer system. 

3,334,338 / William F. Bartlett, Roches­
ter, and Barrie Brightman, Webster, 
N. Y. / General Dynamics Corp., 
Rochester, N. Y. / Rapid access re­
cording system. 

August 8, 1967 

3,335,222 / Claude G. Davis, Colts Neck, 
and Lewis C. Thomas, North Plain­
field, N. J. / Bell Telephone Labora­
tories, Inc., N. Y. / Binary data rate 
reconstruction. 
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Co~e, Slo,y: 

TIME SHAIIINO IN IICTION 

John G. Atwood, Vice President 
Director of Research, Optical Group 
Perkin-Elmer Corp. 
Norwalk, Conn. 

An increasing number of our scientists, engineers and 
programmers, while remaining right in their offices, are 
getting more computer time with less waiting. This be­
came possible when we introduced what we believe is the 
first fully general-purpose time-sharing system designed, 
developed and implemented by any industrial company. 

The system is designed to provide interactive comput­
ing to as many of our engineers and scientists as possible. 
Our goal is to increase the productivity of our professional 
staff by making powerful computer-aided engineering pro­
grams available to them on a conversational, hands-on, 
basis. The system presently permits up to 16 simultane­
ous users. 

Optical design, scientific research, and program de­
velopment are currently being carried out. Additional ap­
plications are anticipated. 

The system was conceived at Perkin-Elmer, and car­
ried out as an in-house project. It required about ten man 
years of effort over the last three years, with some of the 
software designed and implemented by firms under con­
tract to us. The system utilizes Scientific Data Systems' 
SDS 9300 and SDS 930 processors. Each user has avail­
able 22, 528 words of main memory for execution of his 
programs. Overlay of programs allows programs of es­
sentially unlimited size to be run. A full range of proces­
sing languages and features is available to each time-shar-

ing terminal user, the same as if he used a standard SDS 
9300 by himself. The maximum response time of the sys­
tem to a simple inquiry is less than five seconds. 

One of the most important features of our system is 
that a program may be worked on, or run, either from a 
remote terminal, or as a batch job, with no modification. 
To accomplish this result, one of the 16 users, called the 
"central" user, has special status: he has direct access 
to the fast peripherals, such as magnetic tape, card read­
ers, and line printers. Ordinary batch processing is run 
through the "central user" with the control sequences, lan­
guages, and files available identical to those of a remote 
terminal. 

The system has proved extremely valuable in the devel­
opment of large complex programs. Here compilation 
from the central user enables listing on the high speed 
printer, and then provides the ability to "massage" and de­
bug the identical programs with the text editor from a re­
mote terminal, recompiling from the terminal as frequently 
as is desired. 

The company developed its own internal time-shared 
system rather than buying access to a commercial time­
sharing system for two reasons. First, we had proved the 
value of an open-shop, hands-on, computing facility. And 
second, we could provide better service for our users at 
a lower cost. 
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The large-scale B 7500 

Fast - Powerful- Proven. The B 7500 gIves 
you: 
10 megacycle processor. Or processors. 
3 million-plus bytes of high speed core or 
600 nanose~ond thin film memory. 
19 billion bytes of 20 to 60 millisecond 
access disk storage. 
2,OOO-plus remote lines and eight individual 
communications processors. 
20 simultaneous I/O operations; 12.8 mil­
lion cps. 
Master Control Program - the only fully 
proven automatic op system available. 
Program compatibility with the B 5500, 
B 6500, B 8500, or any other B 7500. 

An evolutionary system. The B 7500 is built 
on hardware/software concepts developed 
by Burroughs and proven in use with the 
B 5500. Result-the new B 7500 offers a 
vastly greater capability for business and 
scientific computing, for on-line communi­
cations, for large-scale management infor­
mation and control operations. 

Ask your Burroughs representative for the 
impressive details. 

Designate No. 14 on Reader Service Card 



t ... 

The \I\!or/d's, First 
One Million-Pass 
Cbrnputer . Tape 

Meet the first million-pass computer tape. 

When we developed our new Zero Defects digital 
computer tape, with the new, more sophisticated 
polymers, we produced a binder system that made 
all· other binder systems obsolete. The result was 
.a full magnitude increase in durability, lower head 
wear, and no troublesome rub-off. 

Until our Z-D tape exceeded one million passes in 
durability tests on CDC 680 certi'fiers with no 
permanent errors, we didn't know just how really 
'great i't was. But don't take our word for it, let 
your own computer prove it. Contact your nearest 
GMI Sales representative or contact us direct. 

GRAHAM MAGNETICS INCORPORATED 
Graham, Texas 76046 Telephone 817-549-3211 

Manufacturers of Zero Defects Magnetic Computer Tape 

Designate No. 3 on Reader Service Card 
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