June 22, 1970

Palo Alto Scientific Genter
2670 Hanover Street - -
Palo Alto, Caufm‘ntn 94304’
622-3987

International One~Design Computer System

Your memo and draft report

Mr. 8., W, Dunwell
Dept. H76, Bldg. FOX
FE, Poughkeepsie

I have studied your draft memo carefully and find the design philosophy
you describe very straightforward and refreshing. It sounds very effec-
tive in going after users who are application-oriented with no systems
programming backup.

We have already discussed many of the properties of the Model 25 project
here at Palo Alto. The main shortcoming of the Mod 25 is its small storage
size. Both the regular storage and the microprogram store are too small to
realize the potential you describe. If the Mod 25 has a multiplexer channel
(which is also microprogrammed), there is no room for the APL code. If a
separate multiplexer box is assumed, the cost of the system becomes too
great, There is also an 1130 APL terminal system being developed which
will come in at a much lower price (and be much slower).

Perhaps these difficulties can be overcome in time, but at present the Mod
25 does not look too promising as a solution for the "International One~
Design".

Harwood G, Kolsky

cc: J. Ghertman, La Gaude
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Model 25 APL

Dr. Harwood J. Kolsky
525 University Ave.
Palo Alto, California 94301

I wish you would look at the attached memo on International
One-Design. In connection with it, I am very much interested
to know as exactly as possible what work would have to be
done to your Model 25 APL to permit it to be used in this

way .

Any materials at your disposal which would help me on this

would be appreciated.

SWD:jc
cc: Mr. Jean Ghertman

Steve Dunwell




‘DRAFT

INTERNATIONAL ONE-DESIGN

COMPUTER SYSTEM

The technical needs ;Df developiﬁg c_ountries;.are. not the same as

_thosi_a of the major counéries of North America and Europe. There
is»a. tendenéy for them to 1'eap over steps in technical evo}ution. Thejr
badopt 'the airplane béfpre completi_ng an adequate network of automobile
roads, adopt radio communication before their telephone . system is fu.ll‘y

~developed, and go directly from folk medicine to the most recent

pharmaceuticals.

Vs

At the same time, the fechnical equip_ment‘ne‘eds of ‘developing countries,
while advanced in nature, are not the‘samé as those of North America

and Europe. "American cars, which’, perform so well'on.our fine roads, are
no match fdr the Land Rov‘er where roads are bad or nonexistent, The
.Boeing 747, while s:uitable for. flights across Nérth America, .would be useless
withiﬁ ﬁlosf deve.loping countries. They need a different kind of airplane.

Similarly, American medical needs and theirs are quite different.

World Trade Corporation Equipment Needs
As in the above examples in other fields, the business equipment needs
of the indigenous businesses of developing countries are quite different from

those of American and European concerns. This fact does not weigh heavily

in the plans of World Trade Corporation because most of its business is’




with businesses in Europe or with branches of American or European
concerns in developing countries. The latter can import personnel from

the parent company and so avoid many problems.

For these reasons, IBM has been satisfied to place its World Trade
Corporation'laboretories under the control of thev domestic IBM, ..and
to develop in them equipment suited to American and Eu_ropean’needs. :
The nixmber of p-eople in developing countries is very large, but the
potential businees with them is small. Coﬁsequently we have not

~addressed ourselves to the development of equipmeént to meet the needs of

the indigenous businesses of developing countries,

General Goal for International One-Design

This memorandum proposes a World Trade International One-Design
computer system tailored to the specific needs of domestic businesses

in developing countries.

It is belieyed'that i:he proposed equipment would facilitate the development
of local bus>inessesv; in developing eountries. However, in propos.ing it we
are not ignoring the fact that the pi‘incipal obstacles to growth of businesses
in these ceuntries is lack of capAitail and lack ef a large middle ‘class,
neither of which are addressed by this pro.posavlv. It also must be
acknowledged that International QnefDesign will not find a large immediate
market in developing countries, and that its principal markets mighf be

the United States and Europe.
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There are a number of reasons for adopting one design. Several

alternatives for the one design deserve consideration. In order

. tol,gﬂlar‘/i.fy;.,_.'thew.d.e,sgign.,,..goals,, . this memorandum will describe one

_possibility based on the System/360 Model 25. A rather good

case can be made for basing the design on the System/360
Model 40, as well as for basing it on one of the smaller models in the’
NS line. Howéver, the choice of system does not alter the basic one-

design principle which we wish to set forth.

Terminal-Oriented Processing

Ii: is proposed that the system be controlled and used exclusively
through ,tele'p'ro_cessi.ng. Anyone_wishing to use the system would

do so «through a terl.:nihal. The terminal might be in the same

room ‘or the same bpilding as the computer,ﬁ or might‘ be some
d.istance_ a;/vay. - The equipment needs of a user would include one

or more terminals and telephone lines to the computer. The computer
itself would be maﬁéged- by a service orgariizati.on which might

fulfill the needs of a number of businesses, governmehtal agencies

and educational institutions.

Data Ba.'se

The computer would include a data base with spaces for each of the

organizations it serves. The system would be able to read and punch




today.

cards, to print reports and to read to and from magnetic tapes.

In this way, it could offer all of the services c'ustoma.r‘iiy provided

The ability to transfer data between the data base and
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magnetic tape would avoid the need for a data base large enough to
hold simulatneously all the data of all customers. The data base
management would conform to the standards sét .by IBM for GIS-

IMS.

]

Single Partition Operation

Since all applications would be designed for teleprocessing, it

“would be possible to do everyone's work within a single partition.

This partition would provide access to the card reader-punch, the

- printer and magnetic tapes as well as to disk files.

No Job Control Language

The job control languages provided by DOS and OS and the job-stream

concept of computer control would not be used. In effect, each user

at a terminal would be an operator of the system. Batch processing would

be done in the same partitibn with teleprocessing. It would be under
the control of a teleprocessing terminal and would be a teleprocessing

task like all others.




Exte‘rhal Language

Custqmers would do all of their programming in one or{a’tnothe'r
high-level language. APL would be provided for g‘eneral use. In
addifion, a number of specialized High-level Ianguageslwould be
provided to“meet particular needs. ‘bThese m'}ght‘ ihclude DL/1

for data base references, SORT, RPG for report generation, CWIII

for Computer-Assisted Instruction, ATS for document editing, etc.

Internal Language’

The internal language would be APL. This would consist of a sub-
set of the external APL microprogrammed in the high-speed memory
.of the Model 25 system, and would be a cardinal reason for chobsing

the Model 25.

No customer or IBM person concerned only with International One-Design
would need to know System /360 machine language.

Elimination of Compilers

Since the system would operate'in APL, there would be no need for
compiiers such as we use today. Compiling would be instantaneous as

it now is for Coursewriter III. Programs would be entered at a terminal,

and would be arranged for later efficient execution one statement at a time

as they are entered. One should not assume that programs entered in this




way must run inefficiently. The amount of work which the system
can handle in a given space of time using this method of operation may
be ‘considefably greater than can be handled by the same system using

the present kind of multi-partition job-stream operation.

*

Hardware

International One-Design would offer only a éinglé model of the
card_‘fea.der-—punch, the line printer, magnetic ta'pé and disk file.
Only one type of termin;l, possibly the.2740 or thg 2741, vwould
be accomodated. In this way, an IBM Custome‘r‘Engineer trained
to maintain the specific model units inqludfed in the International
»OrA1ev—Design would be able to mainfain any system since only one
model 6f each .unit would e\}er be encountéred._ A minimum

amount of training would be needed for a Customer Engineer to

be able to handle his job.

Publications

Because of the one design and the simpler concept of the system,
mucﬂ of thé present IBM literature would not be needed. We
already have observed that the Cusvtomer Engineer would be
concerned Qith only a small -Sub‘setg of thé equipment IBM ‘offerls, and
-vs)ith a compérably small subset of the CE-‘documentation. The

same holds for system operation and programming. There would be

no need for the manuals on System/360 machine language, compilers




or job control. None of the OS operating system literature would

be required.

it is proposed that a much simplified and condensed set of documents

" be produced for exclusive use with Intlernational Oﬁe-—Design. These
documents would omit the large amount of iﬁformation in the present
documentation which would not be needed for the One-Design operation.
This_u)ould reéult in a small number of ‘documenfs concerned v‘br,ithl
programming, system design, operation and installation, possibly

five or six. This number would be small enough to permit them to
vb.e issued in several Ianguagés—English, F{'ench, German, Spanish,

and Hindi at the least.

Dé.ta Entry

Alt‘hc;ﬁgh the applications for the system would Ee orie‘nted towé.rd

direct data entfy through a terminal, it woﬁld be possible to enter

dlata by keypunching,"as it is commonly done tqday.‘ While conversational
entry of data requires more costly hardwa-re, it permits the data to

be edited as it is entered. This reduces the accuracy and skill required
for preparation of data and for key entry, and permits the immediate
rejection of much incorrect data W;hiCh is accept.ed when cards are
‘punched. There can b_e no doubt.that intezl‘acti‘ve data entry allows
1ess»skilled personnel to be used 'avndiproduces a more accurate result.
Both are important assets in situations where good clerical help is'

hard to find;




Programming

Experience with conversational enfry of computér'prbograms has
demonstra’téd that it requires less training‘tha‘n the present program
_process, and that aprogram;mer's efficiency is incfea,sed possibly
ten-fold W‘hen he WOI’kS. in this way. This also can be especially.

important in emerging countries, where there may be few skilled

people to train as programvmers.

L

Partition Supervisor

International One-Design would use the Multiple Application Partition
Supervisor (MAPS) which has been developed for use with Coursewriter III.
It is the} MAPS soffwafe wh}ich makes it possible to intermingle p
application 1anguage§ within a single partition and to handle a relatively

unlimited number of different applications within the 48K memory space

of the Model 25.

Number of Users

The number of users which an International One-Design based on the
Model 25 might handle simultaneously can not be established with any
cer_tainiy:y at this point. It is reasonable to suppose that acceptable
teleproces'sing‘respons’e time cbuld.be obtained with fifteen to 't.hirty

terminals connected, since even the 16K Model 1440 was able to

handl_e 25 CAI terminals.




Also, we know from present experience that only 20% to 50%
of the terminals served by a single computer are dialed‘inv

and in operation at any giveh point in time. Thus, the total
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‘number of user terminals which a single International One-

Design system based on the Model 25 can serve may lie between

possibly thirty and one hundred.

Telephone System
The design of present IBM teleprocessing equipment is such that
a considerable unnecessary burden is put on the computer and

teleprocessing multiplexer if the terminals are wired in directly,

rather than through a telephone switching system. One of the things
£

which World Trade might consider is to design a new teleprocessing

“multiplexer which would include within itself some of the switching

provided by a telephone dial system, together with means for serving
many terminals over a single telephone‘wire pair‘. This would improve
the efficiency of the‘-system in those counvt-,ries Wheré the telephone system
is not advanced, and would ‘increase IBM's experiencé in.telephone
switching. Work along this line is, of course, now going on at Nice

and Zurichl.

P




o3

L s B 10

Multiprocessing
In those cases in which the user demand is greater than can be

sexrved by a single system, two or more systems would be provided

‘rather than offering a single larger system. These systems might
be cross-coupled so that limited service might be offered when either

one of them is out of operation.

.

Software

The software used with International One-Design would be different

from that for other IBM equipment.  Since it would consist only

of an APL defir;ition of the task to be done, since thié could be
testedl‘c'onvevrsationally, and since itAwould not be necessary ﬁo retrace s
th; costly de\;elopment process by which IBM orginally explored
these“applicat.ions, it is reasonable to assume that the cost of creating
software for International One-Design would be possibly one-fifieth

the cost of its SYSTEM/360 counterpart. This would place the software
~costs within the ranée of what can be offered free to pramote sale of

equipment.

S. W. Dunwell
March 10, 1970




