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FORTRAN NOTE 20
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Provisional gpecification of the 1900 Fortran compiler

This specification relates to the pre-release versions of
the ASA Fortran compilers; ##ZFAM (magnetic tape version) and
##ZFAP (paper tape version). The compilers due for release on
1l.3.66 will be named ##XFAM and ALXFAP and will not necessarily

be to the same specification as given in this note.

This series of notes is inteunded for reference by the writers
of the compilers and associated software. This particular note and
Fortran Note 19 is being given a wider circulation than usual because
they give deteils of interest to programmers using the ASA Fortran
compilers,
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(PROVISIONAL)
ALZTAL
ALZPAP
TITLE
1600 Fortran compilcr
I183UE

HARDITARE REQUIREMEIT

ééZFAE ZIAY
Corc stores 12000 words 13000 words
paper tape rcader and/or 1 paper tape rcadcer
anc/or

[

Ianput peripneral:

1 card rcafer an¢ option- 1 card reader and

ally optionally
1 or more nagastic tape 1 or nore nagaetic
decks cceks
Cutput poripheral: 1 maznetic tape deck 1 paver tape punch
Iisting poripheral: 1 linzprinter and/or 1 lirgprinter and/or
1 taps punch 1 tanz punch
Other poripheralss 2 magaetic tape decks one

(Jork tape plus prosram

library tape)

S5 0F PERIPHIRALS

Source program anc/or somi~conpilcd prograon may be input from

oither paper tapc, cards, or magnetic tapc. Inmitielly, according to

choice, & papor tape readc

3

oxr

e

sré reoader is allotted; thereaftor

¢

the input device is sclected dynamically uunder control of tho prograr.
A paper tape or card vecoder is retained throughout o compilation, cven

if the bulk of the source is on magnetic tape.

Formally a lineprinter is allotted at the start of the run to
receive a listing of the sourcec program and crror information, if any.
A tape punch may be used as an alternative, in which casc a listing

will Ybe given in an abbreviatod form.

e




The othcr periphorals used depend on the version of the compiler.

’
(o

A scratch magnotic tapc iz opened at the start of a run and usod

as a work tape. It is left scratch.

A nmamnotic tape, nornally the prograsm library tape, containing

the Fortran library must be available throughout tho run.

4

Lt the end of a succcssful compilation a second seratch taps,

5

or & tape with a speeificd anome, is opened, given a specified nanmc

4 . &)

and rotontion poriod, ond used to roceoive tho objoet prosran.

b) ZFAP
4 poper tape punch is usced to receivs the objeet program. Output

will ccase on the occurrcnce of an crror, and the vunch will be releascd.

&1llocation and rolecasc of poripherals:

All periphorals arc ollocabed dynamically as and when requirec.

spocicl entry point is providod to releasc all peripherals.

During the coursz of a run porivherals will only bo rolcased when a

—~

Cs3e switcking fronm cards to papcr tape input).

. 3
chanae ig made

.

Sinco a list is kopt within the compiler of all poripherals bging

uaot, console allocation and roleasc of pserivherals should be avoided.

The A.S.A. FORTRAN IV compilor will translate FORTRAY scgments
into stancdard 1900 semi-~compiled form and will optionally attempt to
consolicatc thesce segments, and sny othor semi-compilcd segnents that

o

rnay be provided, into e complcte objcet progranms The FORTRAN segments

shoulé be writtsn in the version of the lansuege Ceseribed in the "I1.C.T,.
1800 Jiomval® (Provisional adition Dece 1555).

For o complete program the compilcor will sutonatically procduce an
exceutable program, complete with Genoral Purposc Loadzr. For one or more
gegnents not Torming a conplote program the compiler will procduce only
semi-coroilod segnents At 2 lotor stage those scgmonts nay be re~innut
to thz compliler along with othor FORTRAN aﬂd/or scnl-conpiled zegmonts

that tozother form a eomplets progranm.

oy




rmuat be provideds This is read prior t

comniled program, and enables compile time and objeet time paramsters
to be gspeeified by the user. PFurther details are ziven uader the
heading IJTPUT PARAIETERS.

During compilation, unless specifizd otherwise, a listin:

.t
is given on a lincprinter of the source program and srror information

(it any).

b) Inout

Input to the compilor nay be on panor tapc in the stancdard

1900 cight-track codec and/or ou punch:é cards in thz 1600 cerd codo.

i

Source or cemi-conpiled prozram nay also be input fron magnstie tape.

A program basically consists of onc or mors sezments followed
by a FINISE stetcrent. Thers must be one and oanly ona IIASTER segrent.
The program ray contain only FORTRAN scgments, only scmi-compilet

segnoats or a mixturc. nts may be in any orders in particular,

the HASTER scogment nood not appear first.

111 of thosc segnonts will be incorvorated in the objeet proszran,
cxecept that if two or rmore scoazats with the sane narz arc input, only
the first onc iz incormorstcd. Tho FINISE statement causcs tho compiler
to crranse for ony roquired scomeonts from the FORTRAY librewy to be in-
corporatad., This dnecludos segnonts that are private to the Fortran

St

compiler, c.z. Fortran Input/Output nackagi.

If tho user has a scrics of subroutine and function scogments
that form e private library thoy nay be read after a LIBRARY statement
and should proende the FINISH statement. Before a FINISH or LIBRARY
statement the compiler will inecormoratc into the objcet program all
szaments oneountored. After a PIVISH or LIBRARY statomont nas beon
cncounteored only thoso scamoents to which o refersnce has proviously
boon made arc incorporatcd. Sogronts in a privaete library will normally

form, but they could bz in FORTRAN sourcc form.

Any somi-compilad sogments input to the FORTRAN compiler may
have been previously producce by the FORTRAT conpiler or by tho PLAY

asenbler.




The corpiler can start reading from cithor paper tepe or punchsd
carts. “heorever $here is to bz a gwitch from onc nod

3

iv
the programncr should inscrt one of tho following statomcntsd

READ FROM (CR) Switch from paper topc to cards.
REAL FROi® (TR) Switch fron cards to papcr tanc.
READ FROL (ﬁT,.....) Read subfile fron namnctic tape specificd

end th:on countinuc reading from slow poriphcoral.

As ucual, the stotononts should not start before charcetor position
7 of tho linc.

c) Qutput
The Program Doseription allows thz uscr to specify that cither;-
A) the sourcc is to bo conpilec to produce ome Or MOYC SOMi-
conpilcd segnonts, in which casc the output is in semi-

compiled Torm on magnetic tape (#%ZFAH) or pancr tepe

(&lzrar).

or B) the source iz to bo compiled and consolidated to produce

a loacablc program as cegeribod bolow.

i) Adzran
If no crrors arc found and tho program is complete, the
output is o rasnotic tape containing sn oxocutable progran
rceody to be dinput by an Exceutive FIND dircetive.
If no orrors arc found but the prosram is not complote, thore
is no useful output unlose the ovnorator hag bocn roguestod to
force the output of a Gonoral Purposc Loedor, Thon the out-
put will be as above. This action is sunsible only if it is
known that the missing segmonts, although reforred to, will

not be neceded whon the progran is run. If crrors arc found

e

-

thore iz no uscful output and consclidation cannot bz complctcd.

ii) Afzrar

If no orrors gro found snd the program is complots, the output
is a lcngth of paper tape contoining:

a) scni=-conpiled sognents,

b) runout.

c) roquest glip and Guneral Purposc Loader.

The request slip and Genoral Purposs Loader ars torn off.
.Yhen the program is to b2 run they nust be ianput before the

srni-corpilcd sesmonts,
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If no errors are found but the program is not complete
the output is a length of paper tape conteining only
semi-compiled segments. If the operator has becn
requested to force the output of the General Purpose
Loader, the output will be as in the last paragraph.
This action is sensible only if it is known that the
misging segments, although referred to, will not be
needed when the program is run.

If errors are found, the output is a length of paper
tape containing any semi-compiled segments produced
before the first error occurred plus an incomplete
semi-compiled version of the segment in which the

first error was found.

d) Listing

During the course of compilation a listing will be produced
on either a lineprinter or a tape punch. On the lineprinter two
forms of listing are allowed; either a short list or a full list,
the differcence being that, except for segment names, source state-
ments are not printed in the case of short list. Unless otherwise
gpecified short list is assumcd and if the tape punch is used then
only short list is allowed.

Statements occurring within the program description or
between segments are always listed. The occurrence of semi-compiled
progran will cause one line to be printsd giving the segment name
Y-

SEG2B  (SEMI-COMPILED)

Additional information is output by the compiler giving the compiler
name, datc and time run, namc and numbor of instructions of eash
scgment compiled, program namc and core store requircd and the number

of errors dctected.



e) Error Interpretation

If the compiler detects an error in the input it ceases to output

object program but continues to search for errors. Errors discovered

by the compiler will be output on the listing peripheral in the form:-

ERROR n

where n

IN LAST STATEMENT, LINEp, CHARq

is the error number

p is the line number within the statement (firet line = 0)

q is the character number (first character = 1) and gives

an indication of the last field investigated by the compiler
before the error occurred; the actual error may have occurred

earlier.

The significance of the error number is as follows:—

ERROR NUMBER

N

m 1 oo v b

10
11
12
iz

14
15
16
f
18
19
20

INTERPRETATION

Hig-natehed parenthesis.

Missing parenthesis

Some other character found when /

) or, was expected.

Error in format of arithmetic expression.
Constant out of range.

Should be an integer variable.

Array not declared, or declared twice.
FPirst charecter of name non-alphabetic,

or name omitted.

Statement too long.

Statement incomplete

Label set twice or error in columns 1 to 5.
Error in label reference

Illegal subscript, e.g. too many or too
few subscripts.

Illegal name, e.g. subroutine has illegal name.
Label missing

Do label not found.

Statement not recognised or out of context.
Error in statement other than a source statement.
Polish list exhausted.

Compiler error.



The above interpretation of errors having a code number in the

range 1 to 25 applies regardless of statement type, but the inter-

pretation of error numbers above 25 depend on statement type as follows:-

Statement
MASTER

FUNCTION
STUBROUTINE
CALL

GO TO

DO

INTEGER
REAL

LOGICAL
DOUBLE P
COMPLEX

C OMMON

DIVMENSION

EQUIVALENCE

Error Number

26

26
27
26
26
26
27
26

eF
28

26
26
26
27
28

26

26
2

26

26
2

28

29

Interpretation

Master name in overlay list.

Segment name omitted.
No arguments
Segment name omitted.

Wot subroutine name.

Error in statement after GO TO.
Brror after ) of computed GO TO

Do label followed by end of state-
ment.

t=! pigsing or nisplaced.
Parameters not integer expressions?

Do Statement in 'Logical IF!.
Tnlabelled.

Unit number not integer constant.
or integer variable,

Format reference error
Error in list following.

Type already specified.

Illegal name for cemmon block.
Illegal item in list.

No dimension given.

Dummy argument.
Illegal argument, e.g. constant,
statement label, subroutine name.
Argument in list is followed by (!
and it is not an array name.
Argument already equivalenced or
otherwise defined so that equiva-
lence is impossible.



DATA 26 Illegal name in variable list,
e.g. a subroutine name,
27 Tllegal field in constant list.
28 Illegal form of complex constant.

When short list mode is specified the first line only of the
statement in error is printed prior to the above error message.

If on the occursnce of the END statement there exists any labelled
gtatements which have not yet been found then for each one a message
will be output, following the END statement, of the form

ERROR n - LABEL 1
where n is the error number (see above)

1 is the label not found.

INPUT PARAMETERS

The Fortran IV compiler permits & very versatile set of input
parameters to be supplied either as part of the program description
or as control statements between segments. A full description is
given in Fortran Note 10.

A complete job presentable to the compiler is of the form:-

1. Initial Statements. (e.g. LIST(LP) )
25 Program Description.
Ba Source or semi-compiled segments mixed as required

with statements between segments.

4. The PINISH statement.

STORE SPACH USED

A7TFAM 12000 words
HzrAp 13000 words
PRIORITY

The program as supplied has a priority of 50.




OPERATING INSTRUCTIONS
(a)  AfzFam

1. Load progranm ##ZFAM

2. Activatc by one of the messages

GO #ﬁZFAM AT 20 Compilc, reading initially from paper tape.
GO0 ALZFAM AT 21  Compile, rcading initially from cards.

A paper tape reader or card rcader is allotted and a scratch

negnetic tape openczd as a work tape.

3. Load the first paper tape or pack of cards on the rcader.
Engsure that another scratch tape is avallable to receive the
object program and that a tape containing the FORTRAN library

is available.

4. Load any further paper tapes or packs of cards or magnetic
tapes in the specified order. Whenever there is a change
of mcdium one recader is releascd and another of the appropriate
type is allottcd. However, when a magnetic tape is allocated
the card or paper tape rcader is not released sincc control
will bec passed tack to the slow peripheral when the magnetic

tape has been rcad.

5. After a successful run, another scratech tape or a named tape
is opened and labelled, and the compiled program copicd to it.
The end-of-run message
ALZFAM HALTED:- COMPILED 'Nane' EC
is then output on the console, whcre 'Name' consists of
12 characters; the first four being the name of the
program; the romainder being the charge number or

accounting codec. The work tape is left scratch.

6. Rcturn to step 2 to compile another progranm.

(b) ALZFAD

The operating instructions arc the same as abcve with ZFAP
in place of ZFAM cxcept that output is to paper tape in the
usual menner, (i.c. semi-compilcd, followed by tho loadcr if
consolidation has bcen complcted succossfully).

Magnetic tapes arc not used, unless of course thoy contain in-

put data.

e



EXCEPTION CONDITIONS

In the following, £¢ZFAJ stands for cither ALZFAM or ALZFAP.
1. AAZFA; HALTED:- NEEDS 'Segment'

This will occur, if on the occurrence of the FINISE statement,
there remains one or more unsatisfied cues, the first of which will

appear as 'Scgment' above.

Purther source or scni-complled program mey then be read after
giving the console message:
GO0 ALZFA;

Alternatively consolidation can be forced by:
GO A£ZFA5 29 (See note (ii))
2, #£ZFA5 HALTED:- COMPILED ‘'Name' 323

This indicates that errors have occurred. Consolidation cannot
be completed but further programs may be compiled by returning to
step 2 of the operating instructions. In the case of ##ZFAM the
output magnetic tape is not allocated and the work tape is left
scratch. If ALZFAP was the compiler used then sonme useful seni-

compiled program may have been output.

3. ##ZFAj HALTED:- PD

This indicates that an error has occurred either before or
within the program description. It is possible to continue

compilation by:

GO ALTRA;
but only for the purpose of checking for errors in the source
prograﬂ.
4. A£ZFA; HALTED:- OV

This will occur when one or more segnents declared as overlay
segnents. IH is necessary to use a separate overlay consolidator

to produce a loadable progran.
B AAZFA; HALTED:- TR
A#ZFAs HALTED:- CR

#¢ZFAJ HALTED:- TP
#ALZFA; EBALTED:- LP

- 10 -



The occurrence of one of these messages indicates that the
peripheral mentioned is not available. When it ig made available

the run may be continued by giving the message:
GO #ZFAJ'
The peripheral will then be allocated.
6. AAZFA;  HALTED:- CE

When this occurs it indicates that the compiler has detected

a check sum error while reading semi-compiled program.

If this occurs while paper tape is being read move the input

tape back to the beginning of the block and type the nessags:
GO ALZFA;

If it happens again on the same block, mark the tape and

terminate the compilation.

With ALZFAM, if there is a checksum error while reading the
library from magnetic tape it is necessary to re-start ths compilation

from the teginning. This may be achieved by giving the message:
GO %#ZFAM 2 (See note (iv) below)

and then continuing at step 2 of the operating instructions.

NOTES:

(i) If the compiler expects more input and none has been
supplied by the programmer, suspend the compiler and
re—activate by the message:

GO AfzFA; 28

Action is then as for exception condition 1 above,

(11) If the input is incomplete, consolidation may be forced
by the message
GO AfzFay 29
Action is then as in step 5 of the operating instructions.
If a list of blank cues is required, it should be obtained
before the entry at 29.

(iii) If the conpiler goes illegal or loops or otherwise comes
to an unexplained stop it is recormended that the standard

error procedure is carried out(See below).



—

Rostart should then be possible by the messages
GO ALZRA; 27 (see (iv) below)
and then continuing at step 2 of the operating instructions.
(iv) It is dangerous to 'take' or 'give' peripherals when using

#%ZFAg conpilers since this is likely to causge the compiler

to go illegal. If at the end of a run it is desired to
relecase any peripherals allocated to the compiler it is

simply necessary to give the message!

GO AfzZFA; 27

STANDARD ERROR PROCEDURE

If illegal on instruction other than 150 - 157 then output
the first 3,500 words of core store on the lineprinter. This in-

formation will be of use later to the compiler writer.

If illegal on instruction in the group 150 - 157 then the

console log is usually sufficient to explain the causec.

OPERATING INSTRUCTIONS (FORTRAN Object Programs)

La Load the program. If it is on paper tape, load a paper tape
containing the FORTRAN library on the same reader.

2. Activate the program by the message

GO Afnsme AT 20
or as specified by the programmer. 'name! represents the name of

the program.

B If the program was compiled in trace node, a steering list
may be read at any time the program is suspended. Load the list

on a card reader or paper tape reader and tyve the message
The list is read, the progran is suspended and the message

#Afneme HALTED:~ ES

is outyput.

4. No trace information is output unless trace is switched on
by the message
ON #Afname 0
Trace may be switched off by
OFF Afname 0

- 15 =



B If the program was compiled in trace mode, further information
about the last 100 statements obeyed mey be output if the program
ig suspended and then reactivated by the message

G0 Afname AT 29

The program will suspend and output the message
#Anane HALTER:- EP

This action should always be taken at the end of a run for a

traced program, unless the program has deleted itself,

EXCEPTION CONDITION (FORTRAN Object Program)

N.B. This section applies ouly if the program was compiled in trace mode.

1o After any error stop, the program should be re-activated as in

gstep 5 of the operating instructions.
One special type of error stop outputs the message:
#A4name HALTED:- AR

It should be treated as above.

18th Jan 1966, L.R. FATRBROTHER.
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