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Abstract

In 1982 FORTRAN Will have existed in the environment or
computers, computing and‘computation for 25 Years, making it
one of the most Successful gof bregramming languages even if
it is not the actual cldest stil] Surviving language. The
henor of being the oldest sti1] belongs to APT (Automatic
Programmeq Tool.) This report is the Sceript of talk given
at severa]l institutions during the Spring of 1982 and serves
as a skeleton on which g broader history is to be developed,
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HOW IT GoTr STARTED

IBM was a Comparative latecomer in the electronic Computer

market, T.J. Watson Sr. having little confidence in  the

Small number ©f such machinesg would Satisfy the world's demandsg

for Computation, While it is trye that IBM had Supported Howard

r with programming Support, at a fee,

-—.-.-._-.-_...._-..-.-_—.-_-._.._—._

Computing Machinery", by George o Chase, ann. Hist, Comp. ,
Vol.2, No. 3, July 1980, r.1i9g.




calculator with the added advantages of input—output
Convenienceg. While it was an interpretive System, the reduction

in Costs of coding, testing and Cperation Proved it to be 3z Hore

The IBM 704 -- built-in floating pPoint ang indexing

The design of the next machine feop the IBM family of electronic
Calculatoprs originally did not include any Provision for hardware
floating point arithmetic or indexing Operationsg. Backuys
championeg this cayse against Strong OPposition which yag based
on  the Profit Motives of not giving away tog much of the

computational pie; after all, such Nicetijieg would only decrease

thus decreasing the Profit to pe gained, The battie Was won on
the side of improvements in hardware S€rvices ang as a result
sSuch SYstems ag Speedcoding Were no longer Viable, Backusg [3]
Stated that " early Systems | had hidden g lot of gross
inefficiencies --. in fioating roint Foutines . (and) clumsy
treatment of looping and indexing ", 50 that when the 704 came

along wWith jitg hardware floating point ang indexing "o there

WHY FORTRAN?

_-.._—.-_-.._-._.._..__.-_-.._-._-.-_

[2] Backus, J.W., The IBM Speedcoding System, Jour, ACM, Vol.1,
No.1, January 1954, bp.4-g,

3] Backus, J.W., FORTRAN Session, History of Programming
Languages, Academijc Presg, New York, 1981, P.50.
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Thus I1BM needed to look towards means of broducing Drograms

Automatic Programming
==t zIOogramming

At this time (1953) automatic Programming was regarded asg the

sState of the art,

THE PAPER LANGUAGE

[4] ang [5] see Knuth, p.g. and Pardo, L.T., Early developments
in brogramming languages, in Encyclopedia of Computer Science andg
Technology, Dekker, New York, Vol.7, Pr.419-493
[6] Hopper, C.M., The Early Days, in The History of Programming
Languages, Academic Press, New York, 1981, P.13.
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the FORTRAN Project.

mention the name FORTRAN, that being left fopr a Preliminary
Report ipn November 1954, The significant elements of that report

include such items as:

2 Character Variable hamesg
function Nnames 3 oy more characters
multiply -- 4 + involution -- XX

relative Constantsg

constant®

Statements

S=m LERents

Two Statements ip this preliminary report ara Significant for
both their ingenuity and foresightedness, even though Neither

appeared in the resulting compiler to be delivered in 1957;

DO 10,14,50 I =4,20,2

eXceeded, following which the hext statement to be eXecuted ig
that labelled 501 Since there was no Fequirement that the Do

sStatement be contiguous to the block of statements to be
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this research broject. Perhaps Hurg didn't really expect the
pProject to last too long, since in those days it was unheard of
to spend "man—years" on writing Programs. Actually he expected

the task to pe completed within SiX months.

The Initial Progosal 1954

A mid~1954 initial Proposal suggesteg that the Programmer .
would like to write {the mathematical formula) instead of the
)

instructiong (for) this eXpression

Backus, Ziller andg Herrick

had ventured? The 1957 biographies State: "John (Backus)

of the Programming Research Department. John was awarded BS and
MS degrees in mathematics by Columbia University -+- (his)
hobbies are hi-fidelity ang chess. "

"Harlan (Herrick) ... Was raised in Ioya - (énd) Came to IBM

eight vyears ago (1949) from Yale where he taught mathematics. He

member of phi Beta Kappa, Sigma Xi and the Masthematics
Association of America .. {his) pet beeves are materialism,

dishonesty and hypocracy



preliminary design, though Mauchly hag mentioned the subroutine

Concept in 1g94ag [8].

implication of logical eXpressions was left to g later verzsion of
the language‘ Quite distinctly, these Symbols did not exist on

the standard 1BM key bpunches of the 1950's ers.

Relabel

171 Wheeler, D.J, Wilkes, M.V., and Gill, s., The Preparation of
Programs for an Electronic Digital Computer, Addison-Wesley,
Reading Ma, 1957.

[8] Mauchly, John Ww., Preparation of problens for EDVAC—type
machines, Proc. Symp. on  Large Scale Digital Calculating
Machinery, 1947 January 7~-10, reprinted in Randell], B., (Ed.),
The Origing of Digita] Computers, Springer-Verlag, New York NY,
1982 (Third Edition), Pp.393-397,




Project wag to prove that machine coylg dénerate code on a par
with g human programmer, the inclusion of information o the
e€xXpected frequency of €xecution of Statements is a logical

Necessity, However, it was to be foung that syeh Statements were

FUTURE FORTRAN (from a 1954 gersgective)

The preliminary Yeport was not bashryl in Suggesting that the




be possible to prescribe the type of arithmetic tqo ke berformed
in certain Segments of the Program, It is not stated whether

these CPerations woylg be &ssociated with new data types or

hard for » beriod, to play a game of chegsg and then tq return,
refreshed, +to the task at hand. Thus when,. apparently under
bressure fronm upper level hanagement, Backus broke Up a chessg
game between Stern and Peter Sheridan, the former wWas somewhat

incensed; as he remembers i+ was the firgt time he wasg winning!
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the productivity of the group, and there seemed to be 3z

Correlation with the viey from the wWindows [107:

"

rooms of Bonwit Teller. ... {This was) a period in which
our productivity seemed to decline considerably. From
there we moved to 3 building on 56th street --+. I noticed

that when 71 came in evervbody was there ang abparently had
been there for some tipme. (Eventually) Someodne confided to
me that across the street -+ Was a young lady ... who
slept withoyt any clothes on - and (who) danced very
exuberantly ... before going to work. This was a period of
great productivity because everybody came in early and
after the show was over settled down te work long before

(the official) Starting time ™

THE VON NEUMANN CONSTANT

the project. This constant is definedq as being +the time to

completion of 4 pProject from the instant the enguiry is made

{10] From the Transcript of the Anecdotes told by numercus
Programming language Pioneers at the History of Programming
Languages Conference, Los Angeles CA, 1978, unpublished.
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regarding the completion of the pProject and is g constant

(usually about 8ix months),

Missed delivery dates and changing machine reguirements

An examination of successive SHARE meeting minutes starting in
1955 reveals that FORTRAN was to be delivered by the time of the
hext SHARE meeting (six months away) and that to meet this

objective a little more machine was needed each tine. When

704) words of core memory, 1 drum unit andg 4 magnetic tape

VON NEUMANN ang FORTRAN

During the early years of the 1950's, von Neumann was hired by

"I did some hand calculations -+ and it converged in the
few cases I tried ... (so) I tried to prove convergence

but with no hint of success --. Finally in the latter part
of 1953, we decided to ask von Neumann (for help) ... 1
explained it +o him in two minutes ... He spent the next

[11] Goldstine, H.H., Footnote to a recent baper, Jour. acuy,
Vol.7, No.1, January 1960.
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fifteen minutes thinking up all the approaches we hag
thought of in three or four months, plus a few new ones
at this point he decideq it Was a non-trivia) problem and
perhaps not werth it anyway ... and immediately Suggested

the truly natural geéneralization of {(the) methoq."

1954 Meeting ~= Von Neumann, Backus, Hurd and Beckman

Thus it wag hatural .for Hurd to Suggest that +von Neumann's

opinion of FORTRAN might be worthwhile -~ after all it would cost

nc more than a day's Dresentation! Besides Backus and Hurd, they

Were joined by Frank Beckman, then manager of "Pure Programming"

Beckman reports the conversation in his book (1271 ang in personal

Correspondence:
"I do not know if wvon Neumann exXpressed any opinion about
FORTRAN outside of this meeting, but 1 would certainly not
describe hisg Teaction at the time as being unduly hegative
-— somewhat apathetic Perhaps, bput not strongly negative. I
remember very vividly his allusion to Turing's "short code

In general von  Neumann was not an enthusiastic of

automated Programming aids -+. I have always felt that since
he, himself, did not require such alds in writing Programs,
he coulg net empathize with  the typical pfoduction
programmer. "

In effect, von Neumann's response to the presentétion on FORTRAN

t "
was "Why would You want another language?

[12] Beckman, F.s., Mathematical Foundations of Programming,
Addison—Wesley, Reading MA, 1980, Pp.177-178.
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Perhaps it ig ironic that Some  twenty years later Backus chose
for the title of his Turing Lecture "Can Programming be Liberated

from the von Neumann Style?" [13].

1957

card punches refused to remain stable encugh to Complete the
runching of a single deck. Thus it was decided to distribute the

compiler on lMagnetic tape instead.

Actual delivery

Ne record exists as to when the first compiler was actually
shipped intentionally; Perhaps part of the problem was that the
US Post Office closed down a part of its °perations about the
time that it should have been shipped and was waiting for more

oney from Congress before they adjourned for Easter!

The way it was that week
As we can show later, it would appear that the first deck was
shipped during the week of April 15-20, 1957, That was a week

during which many things were reported in the Nay York Times:

[13] Backus, J., Can Programming Be Liberated from the von
Neumann Style?, CACHM, Veol.21, No.8, August 1978, Pp.8613-641 .
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Nasser of Egypt instigated a Coup against King Houssein
of Jordan but failed
Ike was President and Dick was his vp
the Yankees beat the Dodgers 5-1 in the Sunday game --
the Brooklyn Dodgers that is

Studebaker-Packard announced that they intended to offer

first time it would offer ag gstandard features items
which hag only been optional before -- 3 heater, a

defroster and directional 2ignals!

--The Chrysler Corporation announced first quarter earnings

but the

of $1,100,000,000

Dean Martin's guest on his first TV show wag Bing Crosby
Desilu Productions Were confident that "I Love Lucy"
would be back next vear

Poland was warned against Western aid by Krushchev

NBC was planhing to put TV shows on tape instead of

running them "live"

delivery of the first FORTRAN compiler and the running of

the first brogram escaped unnoticed, Perhaps the week itself is

not crowned with glory -- it yas the same time in 1912 (45 years

pPreviously on April 15th) that the Titanic sank!

INNOVATIONS
SVt VNG
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It is difficult to pick out any single item which makes FORTRAN
unigque by itself; almost everything that was delivered in that
first package was innovative either because it was the first time
that the feature had been pilaced at the disposal of a user of a
high level language, or because in conjunction with other
featurss of the language or the compiler it was an ocutstanding

contribution to the Science of computation.

FORMAT

The concept of being able +o specify the format of an input or
output item was not new; in fact the FORTRAN. implementer of
FORMAT, Roy Nutt, hag previously included a similar svystem in an

internal system for United Aircraft of Hartford cT.

Optimization technigues

In some respects, the development of language was incidental to
the research to prove that a machine could produce good every bit
as good as that produced by a human pProgrammer. Backus [2]
states that "..,. the degree of optimization they achieved was not
really equalled again in subsequent compilers until the
mid~1960"'s when the work of Fran Allen and John Cocke began to be
used ., " This optimization was S0 good in fact that the

"proprietors" of the optimization section (Irv Ziller and Bob

input! Regrettably, it was not the practice to document as one
went along in this age of compiler development and thus it was

not until séme Years later thagt any of their techniques were
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published [14].

User's manuals

While not significiant to either the design of the language or
the implementation of the system, the introduction of 2 readable
user's manual and a programmer's primer was clearly significant
to the ultimate success of the language. The fact that the
original wuser's manual described the whole of FORTRAN, with
examples in less than 50 pages while at the same time providing
wide margins for the keeping of notes by the reader, is both
remarkable and a feat which has not been repeated again.
Interestingly enough, the von Neumann constant apparently also
relates the publication of the Programmer's Reference Manual and
the actual delivery of the compiler -- the manual is dated

October 15, 1956 and the compiler was released on April 15, 1957.

THE FIRST PROGRAM

The first error message

The running of the first.program, though well documented by Herb

Bright [15], was not a prlanned activity. There is one error in
Bright's report which needs correction -- 1957 April 20 was a
Saturday not a Friday as reported. It was on the afternoon of

that Friday when an unmarked deck of cards was delivered to

[14] Lowry, E., and Medlock, C.W., Object Code Optimization,
CACM, Vol.12, No.1, January 1969, pp.13-22.

[15] Bright, H., FORTRAN comes to Westinghouse—Bettis, 1957,
Computers and Automation, November 1971, pp.17-18.
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right size to be a FORTRAN compiler. Jim Callaghan gquickly wrote
a small program based on a recent technical report by Ollie
Swift, and using the "common" technique for running programs on
the IBM 704, the unmarked deck was loaded into the syetm followed
by the program. Surprisingly it worked and in a short *time the

first FORTRAN error message was output:

FORTRAN DIAGNOSTIC PROGRAM RESULTS

05065 SOURCE PROGRAM ERROR. THIS IS A TYPE-GO TO ( ),I

BUT THE RIGHT PARENTHESIS IS NOT FCLLOWED BY A COMMA

END OF DIAGNOSTIC PROGRAM RESULTS

The error was quickly fixed and the program (apparently)

n
- ..

recompiled and executed to produce a whiff of computing

1"

followed by 28 pages of output

IMPROVING THE CODE

One of the flavors of computing in those days was the belief that
almost anyone could produce code better than IBM could. Backus
[2] quotes Perlis as wondering ". .. why those clods working on
FORTRAN had taken 25 man Years to produce a compiler, since one
of his graduate students had written an IT compiler in g single

summer Perhaps Perlis did not understand the complexities

of code optimization.

Frank Engel - Westinghouse—Pittsburgh

Thus when Engel noticed that during the compilation brocess there

I
H
I
i
i
i
i
i
I
!
;
H
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Was never any instant when two tapes were in use on the 704, he
asked his account representative (Ken Powell) for a copy of the
source code. Powell relayed the request to his manager, Frank
Beckman, who responded "IBM does not Supply source code." Not to
be outdone, Engel dumped the compiler code (in octal), spotted

the section which Was responsible for this tape management,

group in New York -- Engel responded "Westinghouse does not

Supply object code".

THE PEOPLE OF FORTRAN

A complete dossier on all the members of the FORTRAN team (John
Backué, Harlan Herrick, Irving Ziller, Robert Nelson, Roy Nutt,
Peter Sheridan, Lois B. Mitchell Haibt, Sheldon Best, Richard
Goldberg, David Sayre and Grace {(Libby) Mitchell) is not Possible
here. Their individual contributions to the implementation have

been documented by Backus [2]. But what of the individuals?

Backus, Nutt, Haibt

Backus has maintained his leadership in the field of computing
through the years and is somewhat frustrated that the success of
FORTRAN both overshadows and perhaps even thwarts his efforts to
improve Programming languages [13]. He has been recognized by
the IEEE in 1967 (on the tenth anniversary of FORTRAN) with the
W. Wallace McDowell Award, by the United States of America in

1976 (the bi-centennial year) with the National Medal of Science,
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and finally by ACM in 1877 (on the twentieth anniversary of
FORTRAN) with the Turing Award. Having completed the FORTRAN

implementation, Backus was appointed by John Carr, ACM President,

A close examination of the ALGOL proposal and the F'ORTRAN
Preliminary report reveals that bPerhaps it was Backus who
introduced certain salient language features, such as begin-end,
which were not included in FORTRAN. Backus, with the editorship
of Peter Naur, also invented the Syntactic definition schema now
universally known as BNF, and variously as Backue-Normal—Form or

Backus—Naur—Form.

concepts on_input—output, and especially FORMAT, could not be
duplicated elsewhere. Thus with the support of Walter Ramshaw,
his manager at United Alrcraft in Connecticut, Nutt spent a few
days each week in New York assisting the IBM team. Like Backusg,
Nutt has remained agile in the field of Programming languages and
Was recently embroiled deeply in the Ada Programming Language
controversy [16].

Lois Haibt, while gz contributing member of the team, is Probably

notable for being one of the few computer scientistg ever to be

[16] See ACH Forum, CACM, Vol.24, No.11, November 1981, p.784 and
Succeeding issyes.

[17] Kirkbride, K., and Garland, X., Machine, What do you think?,
Madamoiselle, OCctober 1958, pp.92~157.
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of five—thousand dollarg »a Year and increased her income to

six thousand in eight months -++- Lois spends & good part of

Computer +tgo follow . .. (she) waits her turn at the machine

in a glass enclosed, red-~walled balcony above it -«. The

THE LANGUAGE MANUAL AND THE PRIMER
As  stateqd Previously one of the Primary innovations which
accompanied the FORTRAN implementation Was the user's manuals

which the group provided. These Manuals are Significant both

Apart frop the PRINT 1 manuals which Were published the same

FOR TRANSIT

L We can do it once, we can do it again
In 1982 it 1s common Sense that once one has produced the firgt

version of a product the second vVersion has got to be better. 1n




ancther implemsntation wWas needed.

Novice Crew

SpPared from that group to start a New project, put there were
people who had been close Snough to the activity whe could

parallel thejir Work. One of those was Bob Bemer. He assembled a

task.

Cascading Inm lementation
=astading amEL_aa_n_a__n

Bemer noteq that there was anothepr significant activity in

originally intended for that machine; i+ Was the IT {Interpretive
Translator) System being developed by Alan Perlis at Carnegie

Institute. IT compileqg & much simpler language inte the assembly

[18] Ledgard, H.F., Programming Proverps for FORTRAN Programmers,
Hayden Book Company, Rochelle Park NT, 1975



machine. Thus +the concept was developed to "cascade" the
implementation from FORTRAN to IT to SOAP and hence to object

code in four Passes,

FORTRAN > 17 > SOAP > OBJECT

Quick imglementation

work. To accomplish thig the language Was a subset of that

implemented for the 704, but this Was' consistent with the fact

which used the Systems for administration, scientific computation
and business data brocessing Cclasses. FORTRAN was to be the
"hooker" of this new deneration of Students,

To accelerate the implementation, and Partially in rececgnition of
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(the main store of the 650) in relation to the pPertinent data

and/or the next instruction.

Bemer and Pessin

Systems in 1960, In the "FORTRAN vears" Bemer was active in many
other ways which furthered the development of programming
languages. He Created the first load—and—go compiler for PRINT 1,
developed the language known as COMTRAN (Commercigl Translator*)

and actively Supported the development of ALGOL . In fact, in

that "... we wish to cobsoclete FORTRAN and SCrap it, not
Perpetuate it. Ttg Purpose has been served. "

Flo Pessin was given <the task, by Bemer, of wWriting the

first she invented the name of the system -- FOR TRANSIT. Based
on the cascading approach that Bemer hag Suggested, recognizing
the coentribution of IT and being a double—crostic addict, she

coined the name a5 a three-way bun. One of the difficulties

* It is interesting that the name is reminiscent of the source of
FORTRAN -- Formula Translator.



was determined by the hierarchial order of the operators. Further
the order of eXecution of fully kParenthesized eXpregssions is
determined by the depth of pParenthesizing. Thus the technique
developed was to introduce into the €Xpressionsg additional
Parentheses Surrounding the Operators, byt facing cutwardsg away
from the operators, such that the number of parentheses added was
in inverse broportion to the hierarchy of the operator.
Sufficient additional parentheses were made available at the ends
of  the &Xpression to satisfy the Parenthesis balancing

requirements. Thus given the eXpression:
a + b * o
the first stage of barenthesizing would produce:

(- Cadn+(( b NFEC e ).y

develops the exXpression:
(a+ (b=xc)

which is correct. OCbviously this technique does net take inteo
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account left (or right) associativity, byt that is unimportant
once this stage has been reached. The next innovation which was
introduced was the use of & tabular methog of expression analysis

which was later rediscoverad by others [19].

FIRST FILM

The first film, known to us, was Produced by the New York
Education Center (of IBM?) and is interesting for several
reasons.,

Not only is it interesting from a content point of vieyw but alse
visually and editorially. The commentator is architypical of the
"IBM salesman" of the erg -- grey suit, white shirt, dark tie ang
the neatest of haircuts. The Presentation is similarly in 4
style which we associate with both the corporation and the era;

looking straight out, unsmiling and sincere. The first sentence

Programming languages was heading:

... FORTRAN Tepresents the most advanced Coding system

language toward which we are working .. ."
John Backus would be very interested in that statement since he

is still working towards that goal., a later statement regarding

we have recorded:

[19] See for exXample: Samelson, K., and Bauer, F.L., Sequentiagl
Formula Translation, in Programming Systems and Languages, Rosen,
S.  (Ed), McGraw-Hill, New York, 1967, Pp.206-220, originally
published in German in 1959.
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was developed ... at a cost of $475,000 and ... 29 man

Backus project and 4 man-years for Bemar'sg activity.
Another interesting aspect of this film is that it was obviously
"shot" at one sitting (or standing), and no attempts were made to
edit any abberations from the presentation. Thus a false start
at bPresenting a problem for solution is somewhat amusing:
". .. The Indians bought Manhattan island at a cost of $24.
[Pregant Pause] Pardon me, the Indians solg Manhattan Island
at a cost of g24 . n
The development of a program, 4its punching onto cards and the
compilation process are much as one would expect today in a bateh

énvironment. The film shows some shots of the IBM 704 flashing

printer at 100 lines per minutet

FIRST TEXTBOOKS

While there were a few textbooks that containeg & chapter on

Programming languages [20] the Production of 4 single topie

[20] See for eXample: Andree, R.V., Programming the IBM 650 ...,
Henry Holt andg Co., New York, 1958, cn.s, "Compilers".
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commercial Publisher ang Produced the first textbook solely

devoted to FORTRAN [(217. Surprisingly encugh this volume was not

(Computing Reviews, Vol.3, No.1, Rev. 1421, 1962 January, D.
22) states: "There are versions of FORTRAN for the IBM 650,
1620, 704, 709, 7090, andg for the Honeywell 800, the Philco

ALTAC, and the Control Data 1604, Since each version has

language, their emergence ag g "standarq" implementation of a

Programming language did not OCcur until the early 1960'sg,

[21] McCracken, D.D., A Guide to FORTRAN Programming, John Wiley
and Sons, Ney York Ny, 1961, 88pp.




{(Royal McBee) LGP-30 or the (Bendix) G-15. Thus users could

Part of the impetysg for this movement ywag again the idea that
"anything IBM can do, a uyser can do bettar M Thus to save time
in an °pen  shop environment with 2 multityude of engineering

Students desiring to compile ang run brograms, Charleg Davidsgon

(developed by a Joint team from the University of Toronto, Dupont

©f Canada, Ltd., ang Queen's UniVersity at Kingston). This

WHAT IS WRONG WITH FORTRAN?
FORTRAN ig Fegularly criticized, along with COBOL ang other
languages of the Same era, ag being g5 dinosaur that wil) not die.

While it is truye that much of the world's Scientific programming
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FORTRAN introduced the concept of hame-type relationshigs

In fact, FORTRAN in its original form wasg the first to introdyce
typing based on the Syntactic characteristics of the name of an

identifier; the problen was (is) that the programmer may not

merely took the Style of the language and used that as clothing

for another concept while at the same tipe including all the ol4d
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COMMON{EQUIVALENCE

FORTRAN (IV admittedly) introduceq both of these Concepts ip

response to the demands of the Time, Programmers wanted to yse

to be useg introduced them inte their language . Following the
first stage of FORTRAN development (say up to 1960) it was
natural for a language implementer to provide any additiona]
language featuresg he coulg provided that the cogt Was minimal.
Thus vVery early in this Process of evolution, the subscript
restrictions introduced by Backus et al in order to minimige the

Problems associated with Optimization and to force the

degree which was not SXpected of 5 programmer, were relaxed and
any meaningfui €Xpression became acceptable. Even to the point
where eXpregsions wWere meaninglegg (such ag where the result
would be 4 real number) 4 default conversion Procedure yag
introduced. Thus FORTRAN became.

IH

@ collection of warts helq together by bits of Syntax. "

Extensibility == has reacheq 1ts limit

FORTRAN has now been extended to 4 point where it is doubtfyl




Modifiability = must stilg be FORTRAN

To modify FORTRAN any more wili Mean that the result is no longer

FORTRAN:; Perhaps that is what the 3x3 committee of IBM and SHARE

rather than introduce FORTRAN VI. Ang they Called i+t NPT, MPL,,

MEPL, ..., pL,T.

EASY TO HAVE MEANINGFUL ERRORS
_‘___L____———_____e____

Pertaining +to the first American bProbe sent to Venus, The probe
Was lost dye to g brogram fayit¢ Caused [22] by the inadvertent
Substitution of a Statement of the form

DO 3 1 = 1.3

for one of the form

-—-..__.-...__.-.._-.-__-_—-._—-._-.

[22] Horning, J., A Note °n Program Reliability, ACM SIGSOFT,
Software Engineering Notes, Vol.@, No.4, 1879 Oct., r.6.
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which went Undetectad throughoyt the "careepn of the probe.

POPULARITY
e FLARLTY

significantly.

1980 GUIDE Questionnaire

A slightly more recent Survey, though amongst g group who one
would &Xpect +to have Jegsg interest in a Scientific language,
brovides the following data Points:

Amongst Programmersg (in GUIDE User'sg Group installations)

likely +o be 3 slightly fruitless OCcupation, exXcept in the Case
of 3 - well éstablisheqg language Such ag FORTRAN. The ANST

Committee Tesponsible for FORTRAN has decideq that the next
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version of the standard (the last was published in 1978 ang
refers to +the language which is generally known as FORTRAN 77

wWill contain list of items to be deleted, The purpose of this

available ip 1988 and the Succeeding standard (which wiig not
contain those items) will be ready in 1999, Thus FORTRAN will
exist in basically its current form untii the end of the
twentieth century, Perhaps Tony Hoare [23] exXbressed this

longevity best:

"I don't know what the language of the vear 2000
will look like, but I know it will be called

FORTRaAN. "

[23] Personal Conversation following the Turing Lectuyre at the
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