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April 4, 1968

Chairman and Members of
USAST X3.4.2¢C

Gentlemen:

]l enclose a document entitled "PL/1 Language Specifications”
issued Mdrch 11, 1968 which T wish to forua1§y submit for
your consideration as a basis for a draft PL/I Standard.

This document has also been submitted to the ECMA TCI10 PL/I
Committee ;nd was very faveur&b]y received by their Chairman,

Mr., C.A.R. Hoare, who cited it as "... making a siagnificant sLep
in the crysia?%ésatio& of the language specification; " and
"... has made a majovr ep towards coptkatier in the field of
PL/1 Standardisation.'" The document is to be wholly under the
control of the standaridsation bodies and will not be subject

to unilateral amendment by the IBM Corporation.

I alsco request that an
X3.4.2C meeting to disc
documaﬂi.

item be placed on the agenda for our next
uss what action sheu]é be taken on the

A CCu s

<
S

M.P. Saward

MPS/pm
CC without enclosure to X3.4.20 Mailing List

Digitally signed by
George T. Willingmyre

DN: cn=George T.
Willingmyre, 0=GTW
Associates, c=US
Date: 2003.07.01

09:37:56 -04'00'
I I I l I I I re Reason: Document is
Slgnature certified

Not Verified Location: Washington DC




Data Systems Division
1271 Avenue of the Americas
New York 20, New York

vernational Busiiess Veacloes Carporation fUdson 6-2050

Dr. J. Chuan Chu, Chairman
X3,4 Committee (ASA)
Remington Rand Univac Division
Sperry Rand Corporation

315 Park Avenue South

New York 10, New York

SUBJECT: Manual entitled "Description of the FORTRAN Language"

Dear Dr. Chu:

Attached is a manual entitled "Description of the FORTRAN Language, "

which is submitted to X3.4, Common Programming Languages Subcom-

mittee of American Standards Association Sectional Committee X3 on Data

Processing. This is in accordance with the offer made to you by Mr. W. E.

Andrus, Jr., IBM Group Director of Standards, in his letter of February 9,
| 1962.

As you know, there are a large number of nearly identical FORTRAN-type
programming languages in existence today. Many of them use FORTRAN
in their name.

In the preparation of the attached manual, consideration was given by the
authors to only those FORTRAN programming systems developed or under
development by IBM for its machines. Consideration was not given to the
other similar systems because of a lack of detailed knowledge of these sys-
terms on the part of IBM,

Language aspects were included in this manual which have been proven
through usage, and which extend through a wide range of FORTRAN systems
for machines of widely varying size and power. Language agpects were ex-
cluded without consideration of their value, which are contained only in sys-
tems for the largest machines.



Dr. J. Chuan Chu ( -2 - April 20, 1962

The specifications used were drawn to substantially conform to the widest
reasonable range of the IBM FORTRAN systems. Where a language conflict
existed in a vital area such as input-output, a definite choice was made, In
cases of conflict in areas of lesser importance, those language aspects were
excluded.

While IBM has, of course, no objection to the use of the name FORTRAN
in material published by the X3.4 Committee, we do reqguest that credit
be given to IBM with proper notice for material copied from our Copy-
righted manuals,

It is recognized, of course, that questions will arise that cannot be
answered with the'information found in this manual. [ am, therefore,
including the FORTRAN manuals listed below for the use of the Com-
mittee,

Please be assured of our cooperation in providing additional information
as required. Do not hesitate to call on me personally if T can be of

assistance,

W. P. Heising 7 '
Manager, L
Programming Systems Planning

WPH:lc

ce: Mr., W. E. Andrus, Jr. - with Attachment 1
All Members of the X3, 4 Committee ~ with Attachment 1

Attachment 1: "Description of the FORTRAN lLanguage"
Attachment 2: List of Manuals:
709/7090 FORTRAN (C28-6054-2
7090/7094 FORTRAN Part IV (FORTRAN Compiler) J28-6197-
1620 FORTRAN Il Preliminary Bulletin J26-5602
7070 Full FORTRAN II Reference Manual C28-6170
FORTRAN General Information Manual F28-8074-1
1410 FORTRAN Preliminary Spec’ ications J24-1468-0
1401 FORTRAN Specifications J24-1455-1



AFT WINUTES

MINOTES OF TWELFIH HEETING
SUBCCHMMITIEE X3.4, COMMON PROCRAMMING LANGUAGES

HOVEMBER 50, 1961

1.0 RECCRD OF ATIEWDENCE

1.1 The meeting was called to ordexr by chairman Chu at 10:00 AM
with the following wembers snd elternates® attending.

3. C. Chu (Chairman)
R. E., Utman (&lt, Chaizman)
R. W. Beaer

R, ¥F. Clippingex

¢. Gorn

J. Ise Jonesg

J. Wegstein

., W. Youden

%G, Cadwallader

s H. Browmberg

*§, BE. Wright

K. H. Spelermai
* B, M. Petersei

E. Rosshelm

1.2 Guests: John Gosden
2.0 AGENDA

The agenda was approved.
3,0 MINUTES OF FREVICOUS MEETING

The minuies of the Geiober 26, 1961 weeting were approved with
corrections.

4,0 REPORTS FRCM ALSOCTIATED ACTIVITILG

4.1 ASA, BEMA Activity
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The JEC held an orpanisat lomal weoting o Loudoiy ane eaceblished
TC-5% Computers end Iafovaedl TOCE o Bgulpmant . Whey
3 vk bheagels w o clectyieal crarlscics.

5
B e

TASK GROUY REPORTS

%3.4.1

Task groupe § and C are now being veganlsad.
TG-d Bagic Terminolog)

TG-p Language Specifleations

PG~ Processoy aand System Speciflcacions

X3.46.2

. Demer Le prepaving a package of progresklng manuels €.5.
COBOL 61, Nurroughs 220 ALGOL ete. Lo gend with each latter
of imvitatiou to participate.

They expact Lo prepare & report 1ike the &,.P.L.C. Studies in
Dace Processing No. L, "Some Cenmereiel Auviocodzs - A Come
parative Study’

Aubigulties and inconsistoncies will be pointed out amid we«

forved bacl to the ALEOL and COPOL coumlttees.

R. Clippinges wade the motion that X3.4 add FPORTRAN ©6 ol
Tist of lavguages belng consldered for dvaft stemdawds.

J. vegsteln seconded this mohion.
Cheirman Clhu guggested tebling the wotlon until arranganeuts

can be made on TDM couperacion e identification of a
FORTLAN maintessves authorlty.

i

8. Gorn moved that the wobion be cabled uncil the noxt meeting.

R. Bemer seconded this wotlon.

0

Vote: ta faver of tabiling §
agalosl
abgtain

£y e
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PROPOSED PROGRAM OF WORK
PER XS0/10 97
Iintroduction
Ob jectivesn
History
Preamble to Fr;gram
Analysis of Activity by Goals
Staff Responsibilities

Phase Diagyam Chart

January 8, 1962
Draft SJ and JG
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2. Greater Convenience

Better and more consistant documentation.

Easier and more general education possible for programming.

Rasier education for users who are not programners.

The more -pacific objectives are:

2.3 Sesc Solution to Outstanding Problems

Dafirn levels of language appropriate to different classes of
ClnP ey power.

Define tast problems for processors of different levels.

Anticipate and arrange for an orderly method of improvements.

!

2.4 Development Bo-ig
Reduce the number of insigﬁificant diglectn of languages.

Prewide an eatablished basis fér further development.

3. HISTORY

The following is a brief history of threc languages which have attained
a wide degree of acceptance, FORTRAN, ALGOL and COBOL. This may assist in
showing some of the pitfalls to be avoided, the olstacles to be expected, confir-
mation of the value of standardization, and an ind{cation of the type and rate
of progrese to be expected.

3.1 . FORTRAN And Ymplications (or Standardization

FORIAN, whose development started ip 1954, began to be used by cus-
tomers in late 1956. Usage on the 704-709-7090 machines gradually increased
as bugs in the program were removed and more people became familiar with it. A
large SHARE library of PORTRAN routines became avallable, and soon every machine
of this family was running sowe FORTRAN prograni. Many installations were
programming in no other language. During this perfod there were several lessons
liearned which should be borne in mind by any stundardizing body.

(1) Users want stability and will only accept change at a certain
metered rate. As an example of this FORTRAN II1I offered many

improvements over FORTRAN II yet the SHARE organigation did not adopt 1f fa
gome years., A

(2) SHARE itself became a standardization body for FORTRAN for
the 704-9-90 family.

.3 .
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The use of PORTPAN was not restricted to the original family. Indeed
it has bzen implementad ¢n 17 other machine types, 9 in the IBM family and 8
othars, and is currently being implemenia2d on still more non-IBM types. These
implementations were governed by no standardizing body. 1In fact, the wembership
requirements for SHARE rules out users of non=YBM equipment. Other FORTRANs ware
provided bacause of the ouccass of FORTR!N in the 7046-9-90 family and because the
users of other equipmentc wanted access fo the SHARE library and the ability to
vse the programming conveunience of PORTI.N, On the other hand, in order to get
gimpler versions of FORERAN suitable to simpler machines, three kinds of Iimita-
tions were imposed. First, there were reastrictions of Tunction, e-.g.. number of
subscripts, library funct.ons and own sub-routins calls. Second, thare were
parametyic limitations, suclh as the sige of an array, the numbey of PORTRAN state-
ments that could be compiled, ete. Third, there were limitations that did not
affect the language but only the object program, such as raduction in the zecope
of optiaisation. The lack of the exisrence of @& standardizing body led to the
result that thert is more fiction than fact in the notion that an arbitrary
FURTRAN program will run on any of these machime s, Nevertheless, even in the ab-
sence of a standardising body, there has been tromendous advantage gained from
the usa of FORTRAN as a de facto, albeit a pooriy defined, standard.

¥

The FORTRAN expsylence has demonstyated s

(13 Theye is a tremendous use- appetite for a language dasignad
for scientific use.

(2) There is a uter desire for standardization.

(3) Users need stability and will not accept rapld nor
trivial chanpas.

(4) The ability to change at a reasonable rate as a rasult of
feed-back is novertheless requirad.

Thare is such a large volume of work currently being written in FORTRAN
that the rate of increase of FORTRAN work today probably exceeds the rate of
inerease of ALGOL work. FORTRAN will therefore continue to be important for at
least another five years. Bacause of the 14 fo left in FORTRAN and the fact that
SHARE does not £111 all the weeds for standardization for FORTRAN users outside
tha 704-9-90 family, thara is a styrong need for FORTRAN standardization. This
need is recognized by SHARE and JUG. (JUG is the Joint Users’' Group of the
ACM; SHARE is represaented in it}

3.2 ALGOL

PORTRAN {illustrated the desirability of a common geientific programuing
language and taught us many lescons of standardization , but FORTRAN ls not per-
fact and so to permit more powerful features, for axample, better subgcripting
and deaper recursiveness, /LGOL sprang up out of the joint efforts of the European
body (AMM and the American body ACM. Born in 1958, it has already acquired certain
aminence as a publication language and those who hi 7e used it have baen well
satisfiad with many aspacts of it. Indeed the report on ALGOL 60 introduced a new
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1962

Adminiatrative

During 1962, the following added changes have occured,
R. Utman as alternate to J. C. Chu served frequently as Chaire
man, In May the task groups of X3.4 changed to working groupse.
Chairmanship of X3.4.2 changed from Bemer to Utman and its
scope was modified as discussed below. A new working group
X3.l4e3 was created called FORTRAN, The program of work of
X3.l.l was modified to give COBOL top priority. X3.4.6,
programming glossaries, under the chalirmanship of Robert Gordon
was activated, and finally J. C. Chu who had brought program=
ming languages standardization to this point during the dife-
ficult initial period resigned and was replaced by R. Clippinger.

FORTRAN

In December, 1961, X3.L added FORTRAN to the list of lang-
uages 1t proposed to process for American 3tandards. The chalr-
manship of X3.l1.3, FORTRAN, was offered to W. P. Helsing of IBM.
In April, Heising delivered to X3.4 an IBM paper entitled & des=
cription of the FORTRAN langua-e by Helsing and Ridgway serving
a3 a kickoff point for FORTRAN standards work. In May, X3.4
approved the formation of X3.,4.3 with the scope to develop
standards of FORTRAN language with an orgasnization which included
8 policy committee and technical committee. The policy committee
will be responsible to X3. for the working group missions to be
accomplighed, development of general policy, such &s language
content and the direction of the technical committees. - X3.4
provided that membership in the FORTRAN policy committee would
be subject to the following gulde line which would be amended:

e For each FORTRAN implementation in active develop-
ment or use, one sgponsgsor voting representative and one
uger voting representative are authorized,

be A representative who 1is inactive may be dropped.

c. Associate members, not entitled to vote but entlitled
to participate In discussions, are authorized,

. Mr. Heising then proceeded to contact prospective members
for X3.4.3 which held its first meeting on August 13 and 1. The
theme of the August 16 meeting 1s FORTRAN, At that meeting two
technical committess were formed, The first, chaired by M.
Greenfield 1g to explore a level of standardzation around the
FORTRAN IV level and the second, chalred by J. Palmer 1s to ex-
plore a level of standardization at about the FORTRAN 11 level.
The principle was approved that the levels of language should
be upward compatible if possible,



History and Summary of FOR']

'RAN Standardization Development for the ASA

By W. P, Heising

y Bectiomal Com-

Ny Wwas es-

The American Standards Association (¢
e X3 for Computers and Information Proee
tablished in 1960 under the sponsorship of the I3 Iquip-
ment Manufacturers / ciation. : X 3 i turn est shed an
X34 Sectional Subcommittee to work in the area of common
programming language standards. On May 17, 1962, X3.4 es-
tablished by resclution a working group, X343 -Torrran 1o
develop American Standard Forrran proposals.

ResoLvep:
That X34 form a Forrray Working Group, to be known as X3.4.3-
Forrran, with the

Seope, To develop propos standards of Forrran language.
Organizalion. all contain a Policy Committee and a Tech.

unittee will be responsible to
jon being sceomplished. Tt will

nical Commitlee. The P
N34 for the Working Gre
determine general poliey, such as language content, and direet the

Techneal Commitiee.

mined by the X3.4
lines which may be

ship.  Will be de
ittee subject to written guide
amended later and includ

a. For each Forrrax implementation in active development
sntative and one user voting

Policy Comn

Steering Comr

ing the folic

0r use, one sponsor voling represc
representative are authorize

c. Associate mbers, not entitled to vote but entitled to
participate in digcussion, are autho

Technical Commitice. Will de
Forrran language under the Policy Commitiee direction, The
ittee will conduct investigations and make re-
imities,

zed,

lop proposed  standards of

Technical Comn

ports to the Policy

On June 25, 1962 invitations to an organizational mectmg of
X343 were sent to manufacturers sups who might be
i ted in participating in the development of Forrrax

The fi ing weld August 13-14, 1962
in New York City. X343 decided to proceed | {1y For-

TRAN standarization was needed, and sufficiently wide

and user ¢

standards.

i

representation of interested n E
A resolution on objectives was adopted unannmously on August

14, 1962.

The objective of the X343 Working Group of ASA 15 to produce
a document or documents which will define the ASA Standard or

Standards for the Fortrax language. The resulting standard
language will be clearly and recognizably related to that language,
with its variations, which has been called Fortrax in the past.
The eriteria used to consider and evalunte various language ele-
ments will include (ol in order of importance):

a. Iase of use by humans.

b, Compatibility with past Fornrran use,

e. Seope of application,

d. Potential for extension,

o, Facility of implementation, i.e. compilation and execution

efficiency.

Trr Fonrrraw standard will facilitate machine-to-machine
transfer of programs written in ASA Standard ForRTRAN. The
Standard will serve as a reference document both for users who
wish to achieve this objective and for manufacturers whose pro-
gramming products will make it possible. The content and method
of presentation of the standard will recognize this purpose.”’

t wag the consensus of the group that (1) there was definite
interest in developing a standard corresponding to what is popu-
IV, and (2) there was interest indevelop-
standard

larly known as Formr
ing for small and intermediate computers a Forrran
pear the power of Forrran 1T, however suitably modified to be
compatible with the associated Forraan IV, Accordingly, two
Teehnical Committees, designated X3.4.3-1V and X3.4.3-11
respectively, were established to ereate drafts. Most of the de-
tailed work in developing drafts has been done hy technical

commifices.

The X3.4.3-11 Technical Committee completed and approved
a draft in May, 1963. A Technical Fact Finding Committee was
appointed and reported in August, 1964 on a comparison of the
X3.4.3-11 spproved draft'and an approved working draft of the
X3.4.3-1V Technical Commitice. This brought to hght stylistic,
terminological, and content differences and conflicts. In April,
1964 the X3.4.3.JV Technical Commitice completed s draft of
Forrran. In June, 1964 X3.4.3 received and compared the two
drafts and (1) resolved conflicts in content, and (2} resolved the
conflicting style and terminology. This was accomplished by re-
casting the X3.4.3.11 document to reflect the style of the X3.4.5-
IV document while retaining the original content. To reduce
confusion, X3.4.9 decided to eall the Janguages Basic Formran

and Forrnan.

Editor’s Note

y o Subcomn-
ional Comomitice
~fforts fo develo
nal version of the

The follou
¢ of the

g

Americaon Standards Associnfion Sect

s ard ]

1ean Stendard. Tn order that the
fard rcflect e largest public consensus, X3
has authorized publication of these !

) documents to elicit comment,

599 Communications of the ACM

eriticism and general pudlic reaction with the understanding that
such working documents are intermediate results in the standardiza-
and are sulbiject to change, modification or withdrawal in
e about the documents showld be ad-
MA, 285 Fast ,2nd Street, New

ton proc
part or in whole, Corresponden
Secretary, BE

dresscd to the N
York, N. Y. 10017,

Volume 7 / Number 10 / October, 1964
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