


Clean and comfortable 

when we ship it' 

when you store it 

Our computer tape is clean and 
error-free. We think that our supe· 
rior cleaning process makes it cleaner 
than anybody else's, but of course we're 
prejudiced. Point is, to be computer tape at 
all; it has to be clean and free from dropouts. 

But we don't stop at merely making clean tape; we make sure that 
it gets to you clean and that you can keep it clean. Here's how: 

Our exclusive environmental shipper which we call the Tape-Safe 
keeps dust out and your tape "clean and comfortable." Clean, because 
the polystyrene foam won't shed like cardboard; comfortable, because 
it cushions the tape in transit against shock and damaging fluctuations 
of temperature and humidity. Best of all, it's free with your minimum 
order of Ampex tape for IBM and IBM-compatible computers. 

Then, for the only sure protection 
in storage, we pack our tape in a 

unique all-plastic canister. It keeps tape 
clean because it cannot generate contam-

ination and its positive seal prevents outside 
dirt from getting in; comfortable because it pro­

tects against shock and humidity. This canister is even encased in an 
airtight poly bag during shipment. From then on, it's up to you. 

FREE! If you'd like a few suggestions on how to keep tape clean, 
write Tape-Safe, Ampex Corpora­
tion,401 Broadway, Redwood City, I AM P EX I 
CaJiforn ia 94063, for a copy of our , , 
TREN DS Bulletin No. 12, "Care Career opportunities? Write Box 0, 
and Storage of Computer Tape." Redwood City, California 94064. 
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immigrating later and especially ... 
when the Turks occupied Valachia. 
After the expulsion of the Turks . . . 
the "Rumanian kingdom" was estab­
lished with a Hohenzollern prince as 
king. The Valachi, [and] also those 
living in Transylvania, began to call 
themselves Rumanians. 
A. KOVATS 

Livingston, N ew Jersey 

Sir: 
... the "ancient and beautiful city of 
Cluj," [is] also known as Kolozsvar 
by Hungarians and Clausenburg by 
Saxons. 
D. PASINT 

New York, New York 

Sir: 
The city of Kolozsvar . . . has 

been the cultural capital of Hungari­
an Transylvania for many centuries ... 
MICHAEL ARVE . 

Rochester, New York 

the government organizes 
Sir: 
News Briefs (Nov., p. 96) cited a 
Federal ADP Council of Northern 
California and Nevada· as the "first of 
its kind in the country." 

The Federal Government Data 
Processing Association of Philadel­
phia, which was established approxi­
mately October 1965, is similar in 
scope, intent and organization as the 
<;:ited council, and pre-dates the latter 
organization by about two years. 
PATRICK J. WHiTE 

Dept. of the Army 
Philadelphia, Pennsylvania 

goof 
Sir: 
In The Forum (Nov., p. 178), Mr. 
Bromberg argues for a good cause, 
but with a wild numeric error. The 
fraction of ACM membership· in­
volved [in U.S. standards activities] 
is about .5% not 0.005%1 
HOWARD WRIGHT 

Greenbelt, Maryland 

• 
Datamation welcomes yo':!r 
correspondence concerning 
articles or items appearing in 
this magazine. Letters should 
be double spaced . . . and 
the briefer the better. We re­
serve the right to edit letters 
submitted to us. 
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How to compare 
System/30o apples 
with Spectra 70 pears. 

Fruitfully. 
Where can you go for straightforward comparisons of the 
costs and capabilities of digital computer systems? 

One place. AUERBACH Computer Notebook. 
This looseleaf reference service, up-dated bi-monthly, 

contains detailed comparison charts of system hardware, 
rentals, and performance on typical business and scientific 
problems. In individual descriptions, it summarizes out­
standing capabilities, software, prices, features-and limi­
tations-of each system. 

The AUERBACH Computer Notebook costs $175 a 
year, including the bi-monthly supplements. It's probably 
the hardest-working $175 you· could spend: where else can 
you get a quiet, unbiased, thoroughly informed computer 
expert for less than 50¢ a day? 

Get the facts. The coupon below, attached to your 
letterhead, will bring you full details, including a sample 
report. 

-------------­AUERBACH Info, Inc. 
121 N. Broad Street, Phila., Pa. 19107 

Gentlemen: 
o Please send me more data about the AUERBACH AUERBACH 
Computer Notebook, including a free sample report. e 
o Send me a copy of the notebook on a free-trial basis.· If I like it, I'll 
keep it, and you can bill me for the $175. If I don't like it, I'll send it 
back three weeks after I receive it. 
o Tell me about your other reports, too: 0 AUERBACH Data Communi-

o AUERBACH Standard EDP Reports cations Reports . 
o AUERBACH Data Handling Reports 0 AUERBACH Software Note­

book 

Name 

Title 

Co rl-ma ny 

Street 

City State Zip 

Mail this coupon today. -------_ ... _----
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GENERAL 
PURPOSE 
SOFTWARE 
by DONALD H. SUNDEEN 

D 
There has recently been increasing user interest 
in general purpose software packages, especial­
ly those not requiring that the user be a com­
puter programmer. This interest in generalized 

systems" has, to a large extent, been stimulated by the 
critical shortage of qualified programmers, which is being 
aggravated in various ways. First, the explosive prolifera­
tion of third generation hardware has resulted in a signifi­
cant reduction in the number of qualified programmers per 
installation. Secondly, there is a certain amount of natural 
programmer attrition through advancement into staff and 
management positions. 

Another important factor is the more complex architec­
ture of third generation machines. This complexity 
lengthens the time to write and check out programs and 
makes the difficult task of converting from second to third 
generation equipment extremely costly. 

The shortage of skilled programmers is going to worsen 
appreciably before. it gets better. Accordingly, it is this 
author's opinion that the demand for general purpose or 
"canned" software is going to be expanded sharply in the 
next few years. The majority of computer users are 
becoming increasingly disturbed by the "programming 
bottleneck," realizing that the elapsed time to implement a 
new application by conventional "methods is going to 
be-at best-poor. Such lengthy implementation periods 
have been a fact of life faced by most users to this point 
in time, independent of whether the programming lan­
guage employed was machine language or a higher order 
language. This disturbing situation is exaggerated further 
by discovering that many of the applications are charac­
teristically not complex ones. Finally, the cost of imple­
mentation, for both machine time and personnel, is high, 
this being compounded by inordinate costs in maintaining 
the programs. 

General purpose packages, when cleanly designed and 
implemented, are a means of circumventing the program­
ming bottleneck faced by most computer users. For one 
thing, they enable an installation to increase potential 
productivity by orders of magnitude. Another benefit is 
that a staff of qualified programmers can concentrate on 
the more complex applications that they should be work­
ing on in the first place, the more mundane applications 
being the domain of the generalized systems. 
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relief in sight' 

Unfortunately, the hardware manufacturers' historical 
role in, and approach to, general purpose software devel­
opment has left something to be desired. There have been 
some exceptions, among them SDS MANAGE and NCR 
BEST. In general, user apathy toward manufacturer-devel­
oped packages has been brought about by the lack of 
flexibility and/or inefficient performance of these pack­
ages. It should be pointed out, however, that moderate 
inefficiency should not preclude using a general purpose 
package. Efficiency and economics have to be defined in 
their total perspective-namely, machine time costs (both 
checkout and production), personnel costs, and the intan­
gible value of getting an application implemented in a 
relatively short period of time. 

evolution of general purpose software 
This article will discuss the evolution and types of 

general purpose software. Emphasis will be placed on 
those systems applicable to business data processing. 
Attention will be given to variations in language syntax 
and parameter notation and their implications for the user. 
Aspects of both batch and on-line systems will be covered. 
Finally, what the future holds in store will be discussed. 

Mr. Sundeen is founder and 
president of Applications Soft­
ware, Inc. He has been ac­
tive in the development of six 
general purpose data manage­
ment systems during the past 
eight years and has been a 
senior member of the tech­
nical staffs of Scientific Data 
Systems and Informatics' ad­
vanced information systems di­
vision. 
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THE 
MARK IV 
SYSTEM 
by JOHN A. POSTLEY 

0
' The MARK IV File Management System is an 

a"dva, need general-purpose software system 
available now for use with IBM 360 equip-, 
ment. It is designed for a wide range of file­

oriented data processing. Reflecting eight years' experience 
by the same group in the development of similar systems, 
MARK IV itself has been under development since 1965. It 
operates on 360's under either the Disc Operating System 
(DOS) or Operating System/360 (OS/360). A system 
easy for management and operating personnel to learn and 
use, but which provides more sophisticated users with 
flexibility in using its full capabilities, was a major design 
go,!!. This article outlines the major facts about the sys­
tem, its features, and its use. 

background 
Replacement of machine languages by assembly lan­

guages, early in the development of the software industry, 
represented a major advance in software technology. But 
much remained to be done. The next important step was 
the development and refinement of "higher level lan­
guages" such as FORTRAN, COBOL, and ALGOL. While these 
languages served further to improve programming time 
and cost, programming and its derivative tasks remained a 
highly specialized skill. 

The general purpose software system is designed to 
make the computer available directly to the user by 
reducing to an absolute minimum the requirement for 
specialized software skills. More than 70 such systems, 
most of them designed to meet limited objectives within 
specialized environments, have already been developed. A 
few of them have sought to achieve broader objectives. 
These generql purpose i systems are described in Mr. 

, Sundeen's article in this issue. 
The design of MARK IV, as well as its predecessors 

(GIRLS, MARK I, MARK II, and MARK III), is directed to­
ward a system that is easy to use in the everyday environ-

The author wishes to acknowledge the helpful assistance of the MARK IV 
staff at Informatics Inc. in the preparation of this artiCle. 

1 We use the term "general purpose" to suggest that a system was 
designed from the ground up to achieve these broad objectives, in contrast 
to "generalized" which suggests the later extension (or "generalization") 
of a system designed for more limited goals. 
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general purpose file management 

ment of business and government operations. No special 
hardware requirements are imposed, and the system inter­
faces with the standard manufacturer-supplied software. 

Nor does it require the user to design his application to 
fit the preconceived notions of other users. Quite the 
contrary. The system provides the means to combine its 
preprogrammed building blocks in any of a myriad of 
ways that may be dictated by each application and its 
organizational and operational environment. 

the scope 
Presently operational under -DOS or OS/360, MARK IV is 

broadly based from a hardware standpoint. It runs on 360 
models 30, 40, 50, 65, and 75. A minimum of 32K core 
and one 2311 disc are required. 

From an applications standpoint, the system performs 
functions (applications components) rather than the ap­
plications themselves. Thus, file maintenance is not a 
payroll function or an inventory function; file maintenance 
is a component not only of those applications but of 

Mr. Post ley is a vp of Informat­
ics, Inc., Sherman Oaks, Calif. 
Approaching his 20th year in 
computing, he entered the field 
in J 948 at the NBS Institute for 
Numer!cal Analysis. He formed 
Advanced Information Systems 
Inc. in '60, which he brought 
into Informatics in '64. He was 
founder and first chairman of 
the ACM's S/GBDP and Special 
Interest Committee for Urban 
Data Systems. He is the author 
of Computers and People (Mc­
Graw-HiII,7960). 
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EVOLVING up to no.w 

COMPUTER 
PERFORMANCE 1963-1967 
by KENNETH E. KNIGHT 

D 
"Changes in Computer Performance" (DATA­

, MATION, Sept. 1966) traced the developments 
in high speed digital computers from the 
Harvard Mark I in 1944 through the early 

months of 1963. In this second article we will examine 93 
computer systems introduced between 1963 and 1967. 

We again consider two aspects of computer perfor­
mance: 1) computing power, indicated by the number of 
standard operations performed per second (P); 2) cost of 
the computing equipment, which equals the number of 
seconds of system operations per dollar of equipment 
cost (C). 

Computing power (P) evaluates the rate at which the 
system performs information processing, the number of 
operations performed per second. Two machines solve a 
specific problem with different internal operations because 
of their individual equipment features. (P) will, there­
fore, describe operations of equivalent problem solving 
value to provide the desired measure of a computer's 
performance. 

The equations to calculate computing power are iden­
tical to the ones described in the Sept. 1966, DATAMA­
TION article, pp. 40-42. These were constructed by means 
of a careful analysis of the internal operations of each com­
puter and allow us to calculate the relative performance of 
that computer for an average problem for scientific (and 
commercial) computation. 1 Using the same procedure we 
carried out the calculations for 93 computers introduced 
from 1963 through 1967 (Table 1). 

a statistical, averaging technique 
The procedures used to calculate the computing power 

(P) and computing cost (C) represent a statistical 
averaging technique. The calculated numbers for a par-' 
ticular machine should not be taken as the "measure" for 
that particular machine. In making the calculations we 
used only one configuration for our average set of prob­
lems. The configuration selected was the one that was 
representative of the early systems. It should be empha­
sized that no attempt was made to optimize either 
throughput (number of calculations per second) or cost 
(number of calculations per dollar) for the machine. 

The calculations of P (operations/second) and C 
(seconds/$ rental) are intended to provide over-all com­
parisons between machines of various sizes and between 
machines introduced in different years. From this data we 
determine the advances in computing power over time 
and investigate the differences between small and large 
computers (Grosch's Law). Because of the averaging 
technique used to calculate (P) and (C) our data do not 
provide direct comparisons between two machines for the 
specific set of user needs. 

performance improvements 1963-1966 
Data for commercial and scientific computation (Table 

1 The performance capability of each computer was determined for a 
typical mix of scientific/research problems and for an average mix of 
commercial/industrial problems. 
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1) are plotted in Figs. 1 and 2 (p. 33-34). As in the earlier 
article a regression technique has been used to describe the 
changes in computer performance from year to year and 
also to compare the computer performance per dollar of 
computer cost. The equation fitted is the same as the one 
used for the period 1950-1962: 

1n(C) = ao + a1 1n(P) + B1 S1 + B2 S2 + B3 S3 + B4 S4 
(Equation 1) 

In this equation the a's and B's represent the regression 
coefficients to be determined by the least squares analysis. 
The S1, S2, Sa and S4 represent dummy variables (or 
shift parameters) for the different years considered (1963-
1966). For the regression we will include 1962 as the 
base year. We will also consider all the systems from 1963-
1966 in the regression analysis. 

The result of the regression calculation using all III 
computers introduced between 1962 and 1966 are as 
follows: 

For scientific computation: 2 
Ln(C) = +6.823 - .322 In (P) (Equation 2) 

+0.000 (1962) 
+0.272 (1963) 
+0.415 (1964) 
+0.822 (1965) 
+0.988 (1966) 

For commercial computation: 2 
Ln(C) = +7.441 - .404 In (P) (Equation 3) 

+0.000 (1962) 
. +0.385 (1963) 
+0.723 (1964) 
+1.186 (1965) 
+1.550 (1966) 

Dr. Knight is assistant profes­
sor of business administration 
at Stanford Graduate School of 
Business and was formerly a 
consultant to The RAND Corp. 
He holds a BS from Yale and 
an MS and PhD from the 
Graduate School of Industrial 
Administration at Carnegie 
Institute of Technology. 

2 For both Equations 2 and 3 the adjusted (R2) was over .80 and the 
a1's, and B's were all statistically significant, different from zero at 
greater than the .01 level. 
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Each of these 
2500 keypunch cards 
is a thing of beauty. 

Also time-consuming, 
.costly, unnecessary. 
We suggest you eliminate them once and for all time. You 
can because there is a better, faster, more accurate and 
economical way to feed your computer: the Digitek 70 
optical scanning system. 

This versatile system thrives on input volume. It reads 
pencil marked (original) documents at the rate of 2500 
per hour and transfers information directly to magnetic 
tape-ready for your computer. The Digitek 70 not only 
eliminates intermediate steps of keypunching and key-

verifying, it also reduces errors and speeds up computer 
scheduling for greater utilization. 
When you give up the card idea you gain ground on a 
function that accounts for as much as 35% of the total 
cost of your computer operation and up to 90% of time 
delays. Give up? 
Write today for information oli this and other Optical 
Scanning systems that read a variety of hand- or ma­
chine-printed source documents. 

OPTICAL SCANNING CORPORATION 
Newtown, Pennsylvania 18940 Phone (215) 968-4611 
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designed to 
save programming 
time and money . 
for users of 
IBM/360 

CIRCLE 23 

• I. !nformatics 
Inc. 

I delivers 

Write or call 
Gordon Utt 

. Informatics Inc. 
5430 van nuys blvd. 
shennan oaks,eld. 91401 
telephone (213) 783-7500 . 

• I informaticS inc. 
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