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OPERATTION

The FORTRAN “o ALGOL tronslotor is supplied in the form
of a sterdord pregren,

After input the program -'ill wait for & message fram the
operator. The first word of the nmessage should be,
i) PROG if o vhole FORTRAN program is to be translated, or
ii) SUBR if a2 single subroutine is to be tronslated.

The second word of the message indicates the input device
to be used,
i) For an input on cards, place the deck in the input stacker
of the cerd device, and type CARDS.
ii) For inout from magnetic tape, place the input spool on
& transport switched to chamnel 1, and set to even parity high
density. Vriting should not be nermitted. The word

MIAPE should be typed.
iii) For input from psper tapc, place the lceding edge in the
reader switched to channel 1 end type the word PTAFE.

At the end. of each job the computer will come to a data
wait; if any further FORTRAN programs remcin to be translated the

entire operation moy be repeated without reinput of the translator.
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FORTRAN to ALGOL TRINSLATOR

FUNCTI QI

The translator accepts a progrem written in
FORTRAN and produces an equivalent program written in ALGOL 60
which may be translated and executed by the Elliott 503 ALGOL
programming systen.

The translator also accepts a single SUBROUTINE
or FUNCTION type subprogram written in FORTRAN, and produces
an eguivalent ALGOL 60 procedure, which may be subsequently
incorporated in any ALGOL program for execution on the 503.
INFUT

The translotor will accept FORTRAN progrems in
threc forns.

1. IBM punched cards

2« Cord images on IEM BCD magnetic tape

3. Elliott 8-channel paper tape.

Yhen using paper tape, an exact copy should be
made of the program listing; in particular, great care must
be exercised in the correct tzbulation of the first six columns
of each line. The space character will normelly be used to
reproduce each blank column, but if all the first six columns
are blank the tab character nay be used instead,

SEQUENCE OF INPUT

If' a FORTRAN program consists of several sub-

programs, the FUNCTION and SUBROUTINE type subprograms must be
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trenslated before the main program. Furthermore, if one
subprogran calls another the celled subprogram nust be
translated before the calling subprogram.
QUTPUT

After input end translation of each subprogram,
an ALGOL version will be output on punch 1, At the end of
translation of the main subprogram, a short tape containing
certacn global declarations will be produced cn punch 2.

When using or printing up the ALGOL program, this
second tape must be presented first.,
FHUNNING

During the running of an ALGOL program which has
been trenslated from FORTRAN, the 'ignore overflow' key should
be depressed.

SEPARATE COMPILATTON

4Any FCRTRAN subprogram which docs not use COMMON
workspace may be independently translated into ALGOL.

The ALGOL procedures produced by the translation may
be incorporated into ALGOL programs, which may themselves be
the result of translation from FORTRAN.

COMPATTBILITY

FORTRAN is a language which has no rigid definition;
there are a great number of different versioms implemented on
dif ferent computers. All these versims are similar in browud

outline, but ususglly there are a large number of unmentioned
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and undetected incompatibilities between then, The versiom
cf’ FORTRAN accepted by the Elliott translator cannot therefore
be exactly compatible with 211 previous versions, but it is
designed to accept most programs written for any other version.

The folliwing versions of FORTRAN sre accepted in

their entirety :
650 FORTRAN
1620 BASIC FORTRAN
1620 FORTRAN II
70950 BASIC FORTRAN
FORTRAN IV

The translator automatically detects whether FORTRAN II
car FORTRAN IV is being used, and adapts itself accordingly.

The 503 does not possess any sense lights; the
statements SENSE LIGHT 1 and IF (SENSE LIGHT i) ny, np will set
narkers internal to the computer; al programs containing these
statements will still work, but will fail to communicate with
the operator. With this reservation, the folleowing versions of
FORTRAN are accepted :

14,01 FORTRAN
1410 FORTRAN

The range of rcal numbers on the 503 is twice as great
as on certain IBM computers, and the range of intecgers extends to
approxinately 2.6 x 1DH. Consequently the overflow testing

operatians of a FORTRAN program may have different results on the 503.
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With this reservation the following versions of FORTRAN are accepted :
7070 BASIC FORTRAN
7070 FULL FORTRAN
705 FORTRAN
7080 FORTRAN
709/90 FORTRAN II
The 503 @ces not possess a drum; orders referring
to a drum will not be accepted. With this reservation, the
following versions are accepted,
704 FORTRAN
704 FORTRAN II
ALGOL contains no facilities for double precision or
complex arithnmetic. With this exception, the forthconing
7090 v.rsion of FORTRAN IV is accepted in its entirety.
In 81l coscs where the results of srithmetic
operations are not defined in FORTRUN, or defined diffcrently
on different computers, the methods used by the 7090 are
followed, as far as is consistent with the grecter range and
accuracy of numbers held in the 503,
STORAGE ALLOCATION
The method of storage allocation used in FORTRAN
differs from computer to computer; and the method used by ALGOL
is different againe The difference will not be relevant in the

majority of programs which make no essential use of knowledge
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of the storage allocation methods of a2 particular implementation
of FORTRAN.

Most cases where an inconsistent storage allocation
is made in FORTRAN con be detected at time of translation into
ALGOL, and others arc detected at time of transletion or running
of the ALGOL program. In the former case, a verning message
will be disployed, 2nd the trenslator will automaticzlly make &
decision which is likely to be effective in neerly all programs
which suffer from the particular defect.

The main course of difficulty will be an inconsistent
"commoning" cr "equivelencing" of varisbles. This occurs
when two variables of different types are required to occupy
the same locations, or when two arrays of different dimensians
are required .to overlap. All these cases will be detected

and cause & display of message.

"Inconsistent commoning of A and B",

Where A end B are the indentifiers for the of fending
variables the usual remedy for this situation is to ignore
the commoning, and allocate separate locations for each variable.
In this ccse the message

"eomaon ignored"
will be displayed. The same treatment will be opplied to

formel parancters placed in comon storage.
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Another possibility is that the variable will be

consistent with ancther which has previously been allocated
separate storage. In this case, the message

" commoned vith C"
will be displayed, where C is the indentifier of the varisble
with which oonmening has been successful,

This solution will produce valid results whenever
the motive of commoning or equivalencing was merely to save space.
If a more ulterior motive was involved, then recasting of the
ALGOL program may be required.

In cases where FORTRAN storage allocation is poorly
defined, or defined differently for different computers, the
practice of 7090 FORTRAN IV is followcde.

INCORRECT SCRIPTING

There are certain errors which occur in FORTRAN programs
which are not detected by the FORTRAN systen, The most serious
of these are concerned with incorrect subscripting. A FORTRAN
program may onit one of the subscripts of a two or three dimensional
array; this will usually produce grossly inasppropriate results,
but it may occasicnally be used to produce a working program. The
ALGOL translator will reject this error when an attempt is made to
translate the corresponding ALGOL program.

If during the running of a FORTRAN program the subscript
of a variable "runs wild", and the computed address of the varisble

lies outside the range of storage specificd in the DIMENSION statement
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for that varisble, the results arc usually disastrous for the
continued working of the program. INeverthecless, the error
remeins undetected, and the technique is occasionelly used to
produce a worldng progran, Such programs will ccasc to work
in ALGOL.

OTHER INC NSISTENCILS

It is generelly recognised that no strict definition
of the FORTRAN language has been made, and the only criterion
for the "correctness" of a PORTRAN progrom is that it will be
translated by 2 particular issue of a FORTRAN trenslator, and be
executed correctly by a perticular computer. No guarantee can
be given that a new issue of the translator, or & changc to a new
machine will not cause the program to break down.

The nature of the inconsistencies liable to lead to
breakdovn is usually familiar to the progremmer who uses them.
In general, they are the result of deliberate experimentation
in an attempt to "fool the system". Such programs cannot be
generally interchanged even between computers which accept

FORTRAN, and they cannot be transferred to the 503,
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MANUAL INTERVENTION.

fn inspection of the ALGOL program produced by the
translator may reveal a few points at which the quality of the
program could be improved.

In general there is no need to increase the eff'iciency of
the progran in terms of speed, but occasionally it may be necessary to
alter the declarations in orier to save space. ZThere are two ways
of doing this :

i) flter on arrey decleration local to a procedure
from ovn arrey to simple array.

ii) RNemove one of the global array decl-rations into one
of the procedurcs.s This is particularly recommended to rcplace en
inconsistent comoning in the FORTRAN program.

These alterations will be valid in cases where an array is
referred to only in a single subprogrom, 2nd where the values of the
array are irrelevant at the time of entry into the subprogran.

The array nane may also appear as 2 parameter in any subroutine called
by the given subprogram, without affecting the validity of the

alteration.



