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Memorandum to: - CTC
IBM Fellows

"~ Subject: - International One-Design Computer System

The attached memo proposes a one-design computer system to meet the
needs of developing countries. While the document proposes that
the design be based on the Model 25, I have since concluded that it
may be better to base it on a low member of the new NS line.

As a first experimental step, we hope to install terminals in Dominican
Republic and Haiti operated from a computer in Poughkeepsie. The steps
to follow would depend on what we learn from possibly a year of this

kind of operation. _
LX . C/U W /’

S. W. Dunwell
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II‘\I..;I‘.}‘?:,RNA'I“IONAL:ONE-’DES‘IGN
COMPUTER SYSTEM

V-The techn;cal needs of developiﬁg countries are not the same as o
_those of the ;najor coum;rieé of Nprth America ‘and‘Europy.e:.‘. There
is a tendency for I;hém to leap ovér steps in technical evolution. They |
P . ,
adopt the airplane béfofe-'completing an adeqﬁate network of automobile
roads, adopt radio ‘<‘:om‘municatiqn beforé their telephéne system is fully
developed, énd go directly from folk'medicine, to the most; recent

pharmaceuticals. _ ‘ : - A ‘ .

At the same time,‘ the technical equipment'needs of'developing countries,
while advanééd in natgre, are not the s‘am»e as A‘those of Norfh America

and Europ.e. AAmvericanvc'ars, which perforni so wéll on‘our fine roads, are
no match for the Land Rover where roads are bad or nonexistent. The
Boeing 747., while suitable for flights acréss North America, \%rould be useless
within,mosé' de{reloping countries, They need a different kind of airplane.

Similarly, American medical needs and theirs are quite different.

World Trade Cbrporation 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 Européan concerns... This fact does not weigh heavily

in the plans of World Trade Corporation _beca'use most of its ‘business is



0
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 problemsi.

. For tﬁese‘reasons, IBM ‘has ?een satisfied to» place its World Trade
Cb:poration 1a.bor}a}1tories uhder the control of the domestic IBM, anci
to develbp in them equipment suite'd to American and Européan néeds;
'i‘he'nurr;bei' “of peoélg i’n‘dévelgping countries is ‘yery large, ‘butrthe
potential business with them ‘is‘ ‘sr.na,ll. Consequently we. have not

addressed ourselves to the development of equipment to meet “their needs,

General Goal for International One-Design

This memorandum proposes a World Trade International One-Design
computer system tailored to the specific needs of domestic busi'nesses.

in developing countries.

It is believed that the proposed equipment would facilité.te the development
of local -bus'inesse.s in developing countries. However, in proposing it we
are not ignoring_ the Afa_'c't fhat; the principal obstacles to gi‘owth ’of businesses
in these countries is lé,ck of capitél é.nd lack of a large middle cléss,
neither of which is addressed by this proposal. It also rﬁust-be
acknowledged that-_Iﬁt’ern:ational One—Design vvviuln(»)t find a large immediate
@rket in developing -‘_cour‘ltr'ie‘s, and that ‘its-principal markets might be -

the United States. and Europe.



‘There é;_fe a’nuk..mber of reasons for adop.i;inég éneydésigh. "_S'ev.er”a.l |
altefnativgs fo? the one'desig’r’l deserve cc.)n‘s’i}‘dekr’ati;)-n‘.' In 'ord_éf

to ciarify the design goals, this memorandum willf de's;:ribé llone
‘possibi.lit.y‘based on the System/360 ‘Moc.le‘l. 25. A rather goo&

'?;ase_ ;:an be made for basing the desfign‘.on the System/360

M_-ode1‘4vO, as weli vas for basing it on one of the ,simalilerb ﬁodels in fhe
NS line. However, the choice of sys"tem does vnot alter the basic one-

design principle which we wish to set forth.

Terminal-Oriented Processing

It is propose}d that the sysi:em be controiled jand used exclusively
through .teleproées‘si'ng. Anyone wishing to use the system would
do so through a terminal. The terminal might be in the same
~ room or the same Building as the compute‘r,' or might' be some

distance away. The e'quipment needs of a user would include one

~or more terminals and telephone ‘lines to the computer. The computer

itself would be managed by a service organization which might .
fulfill the needs of a number of businesses, governmental agencies

and educational institutions.

Data Base
The computer would include a data base with space for each of the

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




" cards, to pririt. reports jénd: té_ rgé.;l to‘ é.na fr’om. mé.gnetic t;‘é,lv:ies'.
In this way, it'}éould 'o-f’fe.ryall’ ‘o'fb the servvices customarily pr’ovic{ed .
to.da,‘y. Th_c'a‘ ability t;o tr_a'r;sf‘erl data bA‘etWeen the .data. base and

' fnagﬁetic -tai:oe would avoid t,he"n\keed for é. data base large énough to
h.ol'd simuiatneously all the dai:;: of‘: all customers, The data base
'vvmanager‘nrent' would cohfbrfn.'fo the standards set bir IBM for GiS- o

IMS.,

'._Single Partition Operation

Since all ap'plica.tions‘_'w'ould Be_ de§igned for teleproéessing, it
would be>,possible to do everyone's work within é single partition.
Tﬁis p.ar‘tition woulc} provi_de‘ 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 providéci by DOS."and OS and t.:h‘e job-stream
 ‘concept of computgr-»contréllwould'not be' 'used.. In effect, eabch user
at a t‘erminal would be an opefatér vof the systerﬁ. v'Batch processing would
be done in tﬁe same partitiqn ;with télep'rocessing. It would. be under
: the.contrc;l of a téleprpcessing .tverr‘n.irial ":a‘,nd would be va teleprocessihg

taék like all others.
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External L'an-gtiag_e;_‘ -

' Y‘Customers‘ v)ould do all :o.f theif pro'gramming in one or é,nofher
high-levei 1angua.ge.’ AIPI.;‘W,OuId be provided for general use. In
addition, a nﬁmber of _spgcial‘iée'd‘high-level languages vwould. be

| provided to’ mé-etl part‘icularv needs. These might include DL/1

for data base references, S‘O'RTV, RPG for report vgeneration, CWIII

'fo‘r Computer-Assist'edFInstruvction, "ATS for document editing, etc.

Internal Language

The internal language would be APL. This would consist ovf a sub-
set of the external APL micro_programmed in the high-speed memory
of the Model 25 systvem,' and would be a cardinal reason for choosing

the Model 25. NS-1 offers similar possibilities.

No customer or IBM person concerned only with International One-Design

- would need to know,System/360 machine language.

‘Eliminatio‘,n ,o\fA Cc;mp‘illﬂe’r's

. Since. the system-wouid operate in APL, there would bevno need for
compilers suych as we usé today.i“ Compiling would be immediate - as

it now is for C‘ours'ewr.i.ttevrfIII. ‘Programs would be enterea at a terminal,
and'vvégld be arranged foi‘ later efficierit execution one statement at a time

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

~



- way musf run inefficiently. The a’mount of work whic_h the sys_te-rn
can handle in a given space of time using this method of ‘c')pe'ra.tion may -
be c,onsid'erably greater than can be handled by the same system using

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

¢

Hardware

Iﬁternational One-Designf wc.au.ld‘ offer only a singyl.e model 6f the
‘Ac:ard reader-punch, the Hne printer,.magnetic tape{‘ ahd d1sk file.
Oniy one'type of terﬁinal, possibiy'the 2740 orvthé 2741, .wou_ld
be accomodated. In this Way;. ‘a?nA IBM Custorhef Engineer trained
to maintain the specific model ﬁnits included in the Intérna{ional

~ One-Design Would be able to maiﬁtain any system since onl‘yvox;.e
model 6f each unif WOuld ever be_ encountered. A minimum
amount of tr'ainin_g 'wquld be needed for a Customer Engineer to

7

be able to handle his job.

- Publications

Be’cause.’ of the one design and the simpler concept of the system,
much of the present IBM .iitera_tu?e wogld not‘be neéded',- We'
already have obse.rved‘th'a;t the Custome;r Engineer would be
¢ohce1;ned with only a small éubset of th‘eA‘equip'rrllent‘ IBM offers, and
with a lcomparaibly smal} subset of, the CE docgmentation, The

same holds for system operation and programming. There would be

‘ﬁq need for the manuals on'System/360 machine 1ariguage,' ‘compilers
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~or job control. “_None' of th_'e“’OS opeféting system literature would

be required.

It is p‘_roposed:th'a.t_a much simf)lified and condensed set of documents
be produced for exclﬁs:i\;re use with International One;Desigﬁ. | These
docurﬁents would omit tﬁe '1arg‘e'am6unt of ihformatidn in the p‘resent'
documentation which Qéuld not be needed for the One-Design operation.
: ;I‘his would reéult in a srn_éii number of documents concerned with
programming, systeni des‘ign, ‘o’lperation and installati_on,’ possibly

five or six. This numbeér would be small enough ‘tc‘g pérmit them to
be igsued in several 1anguage‘s-Ehglish, French, German, Spanish,

and Hindi at the least.

Data Entry

Although the applications for the“system would be oriented toward

direct data entry through a .terminal, it would ‘be possible to enter

data by. keypuhchiﬁg, as it is commonly done today. While conversational
entfy of data rvequirés more costly hardware, it permits the data to

be edited_a.s it‘is entered. .4This reduces the accuracy and skill required
for preparation .of da.ta. and fof key entry, and permits the immediate
rejection of much incorrect data which isA accepted when cards are
punched. There can be no doubt that‘vi'n»teractive .data entr.y allows

léss‘ skilled éersonﬁel t;> be used and produces a mbre 'acc.urate‘ result.
Both. aré important assets in situations where good c1¢r1¢a1 help' is

hard to | find,
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"Programming

Experience With ‘c.oiive‘r.satiOnalv entry of computer programs has )
demonst?ated that it ;'équiré's less tra.iriing than the pi'esent program
: p;oCess, and that a érogrammér"s efficiency is increased f)ossibly
ten-fold when hé works -in this way. This; also can be especially
importarﬁ: in emerging countries, where there mé.y Be few skilled

 people to train as programmers."

Partition Supervisor

International Cne—Desigh woﬁld usé the Mulj:iple Application Partition
Supervispr (MAPS) which has ‘bee'n developed fo_r use with Coursewriter III.
I£ is the MAPS software which rﬁakes it péssibi’e to intermingle

application languages withiﬁ é single partition and to handle a relatively
unlimited number of different applications wi_thih the 48K memory space

of the Model 25,

Number of Users

The.nﬁmbei' of useré which an International One-Desigﬁ based on the
Model 25 _m.ightv handle sir‘nu.llt.:aneously can not be established with any
certaiﬁty at ghig pomt | vat is feasonable to suppés;e’ that acceptable
teléprccessing résp_ohse ‘time c‘oujld bev obté,ined with fifteen to ‘thirty
terminals conne;ted, since even the 16K Model 1440 was able to

~

handle 25 CAI terminals.



Also, \;v'e' know_ffom present expe.rien’ce ,‘t‘hat'only .20%: to 50}%‘

éf .the_termvin.als’ éerved by a single" cérﬁputer afeidia‘led m

é.nd,in o‘pi‘eration at any given poiﬁt in ktime. Thus, .t"he total
number of user terminals which a single‘Intern.a'.tl:i'ona'l'On.e-‘ :
.Design sy;,terﬁ based on the Model 25 can servé ‘r‘najvr,,l-ié between -

'ppséibly thirty and one hundred.

‘Telephone System

The design‘;of present' IBM teleprécessing »equiprh_ent‘is such that

a considerable unnecessary burden is put on the ‘compul‘:er and
teleprocessing multiplexer if the terminals ére wired iﬁ directly,

rather than thr,ou’gh a telephone sWitching system. One of .the Athings :
which World Trade ‘might conside.r is .to design a new te‘leprocéssing
multiplexer which wogld include within itseilf s‘ome of the switching
provided by a;"t'elep"hone diél system, together with ‘means for serving
many'ter.minals over a single telephone wire pair. This would. improve
the'efﬁcienf:y of the system in those countries ;\vhere the' teléph_one system
is not a.dvanced,A and would increase IBM's exper‘i'enée ip teléphone
.switching. Wofk along this line 'is? of course, now going on at Nice

and Zurich,
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.Multi‘proceus,sin&

In those cases in which the -u;sver‘ démand is greater thaﬁ can Be ‘
served by a single systém, two or moré systems would be provided
'.rat;her tha(.nv offering é, single 1_a.;ger S';rstem. These slyste.rﬁs m1ght
be cross-cqupled so that 1iniit;\d service might be offered when either

~one of them is out of operation.

Soft'wa_re_

The software used with International One-Design would be éiffefent
frofn that for other IBM équiprﬁent. Since it wo'uld consist only

of an AP.L definition of the task tb be done, since this could be

tested conversationally, and since it would not be necessary to retrace
the cos.tly de\;elopmenkt proceés by which IBM orginally explofed

these' applications, . it is reasonable ‘to assume fhat the cost of.‘creating
software for International Cne—Deéign woulci be p.ossibly. one-fiftieth

the cost of its SY.ST‘EM/360 c.ountérpart.. This would place the software
costs within the fange of what‘ca;.n be offered free‘to promote sale of

“equipment.

S. W. Dunwell
March 10, 1970



