RPart 1, Intreduction,

In 1955, as a result of the Darmstadt meeting on electronic compu~—
ters, the GAW (association for applied mathematics and mechanicsﬁg
Germany), set up a commitee on programming (Programmierungsausschuﬁ).
Later a subcommitee began to work on formula translation znd on the
construction of a traﬁslator, and a considerable amout of work was

done in this direction.

A conference attended by representatives of the USE, SHARE, and DUO
organisations and the Association for Computing Machinery (ACM) was
held in Los Angeles on May 9 and 1o, 1957 for the purpose of exami-
ning ways and means for facilitating exéhange of all types of com-
puting information. Amongother things, these conferees felt that

a single universal computer language would be very desirable. Indeed,

the successful exchange of programs within various orzanisstions

‘such as USE and SHARE had proved to be very valuable to computer in-

stallations. They accordingly recommended that the ACHM appoint g
commitdee to study and recommend action toward a universal program-

ming language. ' :

By October 1957 the GAMM group, aware of the existence of many pro-
gramming languages, concluded that rather than present still another
formula language, an effort should be made toward unification. Con-

sequently, on October 19, 1957, a letter was written to Prof. John

W.Carr III, pfesident of the ACM, The letter sugpsted that a joint

conference of representatives of the GAMM and ACM be held in order

to fix upon a common formula language in the form of a recommendation.

An ACIl Ad-Hoc commitee was then established by Dr. Carr, which repre-
sented computer users, computer manufacturers, and uvniversities.

This committee held three meetings starting on January 24, 1958 and
discussed many technical details of programming language. The langu-~
age that evolved from these meeting was oriented more toward problenm
Language than toward computer language and was based on several
existing programming systems. On April 18, 1958 the committee appoin-
ted a sub-committee to brepare a report giving the technical specifi-
cations of a proposed language.
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A comparison of the ACM committee proposal with a simila# proposal
prepared by the GAMM group (presented §§'the above-mentioned ACHM-
Ad-Hoc committee meeting of April 18, 1958) indicated many common
features. Furthermore, the GAMM group planned,on its own initiative,
to use English words wherever needed. The GAMM proposal represented
a great deal of work in its pdanning and the proposed language was
expected to find wide acceptance. The ACM proposal was based on ex-

berience with several successful, working, problem oriented language.

Both the GAMM and ACM committees felt that because of the similarities
of their proposals there was an excellent opportunity for srriving
at a unified language. They felt that a joint Working session would
be very profitable and accordingly arranged for a conference in Swit-
zerland to be atténded by four members from the GAMM group and four
members from the ACM committee. The meeting was held in Zurich,
Switzerland, from May 27 to June 2, 1958 and attended by F.L.Bauer,
H.Bottenbruch, H.Rutishauser and K. Samelson from the GAMM committee
and by J.Backus, C.Katz, A.J.Perlis and J.H. Wegstein from the ACHM
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Committee.

t was agreed that the contents of the two proposals should form
the agenda of the meeting, and the following objectives were agreed
upon:

& The new language should be as close as possible to standard
math@matical notation and be readable with little further ex-

planation.

IT It should be possible to use it for the description of computing

processes in publications.

IIT The new language should be mechanically translatable into machine

programs.

1) In addition to the members of the conference, the following people
participated in the preliminary work of these committees:

ACM (List of all who attended any of the three meetings)

GAMM  P.Graeff,RLauchli, M.Paul, Dr.f.Penzlin
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There are certain differences between the language used in publi-
catlions and a language directly usable by a computer. Indeed, there
ate many differences between the characters used by various compu-—
ters. Therefore, it was decided to focus attention on three different

levels of language, namely a Reference Language, a Publication

o . X
Language, and several Harware Representations.

Reference Language

1. It is the working language of this committee.
2. It is the defining language.

%3, 1t has only one unique set of characters.

4

. The characters are determined by ease of mutual understanding
and not by any computer limitations, coders notationjgf PUre matyg -

; . ) ; . S Maéieal sedaifan .,
It is the basic reference and guide for compiler builders.
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6. It is the guide for all hardware representations.

Te It will not normally be used statine problems.

8. It is the guide for transliterating from publication
language to tape language.

9. The main publication of the common language itself will use the
reference representation. :

o o o
Publication Language (see Part %=Xc)

1. The dgscription of this language is in the form of permissible
variations of the reference language (e.g. subscripts, spaces,
exponents, @reek letters) gccording to usage of printing and
handwriting.

2., It is wused for stating and communicating problems.

3. The characters to be used may be different in different coun-
tries but univogue correspondence with reference representation
must be secured.

Hardware Representations

1. Bach one of these is a condensation of the reference language
enforced by the limited number of characters on standard input
equipment.

2. Bach one of these uses the character set of a particular compu-~
ter and is the language acceptea by a compiler for that compiler.
guag y P
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5. Each one of these must be accompanied by a special set of rules
for transliterating from Publication language.

2. Summary of results
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Part II. Description of the reference language

1) Structure of the languace

As stated in the introduction, the algorithmic language will be
developed here in terms of the reference lapguage. This means that
all @bjects defined within the language are represented by a given
set of symbols. It is only in the use of symbols that the other
languages mentioned in the introduction (publication languages,
hardware language) may differ from the reference language, whereas

structure, and content should be the same for all ianguages.

The purpose of the algorithmic language is to describe computatio-
nal processes. The basic concept used for description of ecaleulating
rules is the well known arithmetic expressioh containing the equally
well known constituent numbers, variables, and functions. From
expréssions, the most simple, and most important, independent, and
self contained units of the language are built e in khe form of

expligit formulae. They are aalled arithmetic statements.
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To show the flow of larger computational processes, certain non
arithmetic statements are added which may e.g. describe alternati-

i
ves, or recursive repftibns of cempuving statements.

Statements may be supported by declargtions which give no operating
rules, but inbform about certain properties of objects apperring
in statements, such as the class of numbers to be represented by

a variable, the dimension of an array of numbers,or even the
gset of rules definins a Tunebiong

Sequences of statements, and declarations are called programs.
However, whereas complete, and rigid formal rules for constructing
statements are described in the following, no such rules can be gi-
ven 1in the case of programs. Conseqﬁently, the notion of program
must be considered to be informal, and intuitive, and the question
whe¢ther a sequence of statements may be called a program should

be decided on the basis of operational meaning of the sequence,

2) Basic Hymbols

The reference language is built up from the basic symbols listed in

Part I111.a. These are

1) Letters A (the alphabets of small, and of capital letters)
2) figures (arabic numerals O ... 9)

3) delimiters § consisting of

a) operators (J:

arithmetic operators + — > /
>

relational operators <K= S

logirval operators ~ YA =
sequential operators go to do return stop
fop, 3%
b) separators o: * e 3 = o=l
c) brackets B (il & begin end
d) declarators ¢: procedure  array
switch tree

tvoe comment






