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If output from #XMUM is to magnetic tape, the program��
subfile is given the name PROGxxxxxxxx where xxxxxxxx��
is the eight character name used in the job description��
statement.

��

Pages 75 and 76

The section �����"�#���$�����%�� �"���&�'�(���)�����*�����+�,�������+�� �#�����%�����"�-��
incorrectly states that segments compiled by the PLAN��
compiler can be input to the FORTRAN compiler by means��
of a statement:

READ FROM (MT���.���$�'�����"�'�/

In fact a subfile must be specified, and the form of��
the READFROM statement is as described on page 22.
The subfile name should be either PROGRAM �����"�'  or��
PROGRAM XXXX/ depending on which of the following was��
the form of the #PROGRAM line in the PLAN compilation:

�����"�'�,�-�'�%�"�'����
�,�-�'�%�"�'����

For full details, the manual �������+�� ���'�.�'���'���0�'�� �������1���$ ��
should be consulted.

FORTRAN SEGMENTS IN NON-FORTRAN PROGRAMS

FORTRAN segments to be included in a program with a��
non-FORTRAN MASTER segment should be compiled at trace��
level 0. Segments compiled at trace level 1 may also��
be included, but trace 1 facilities will only be��
obtained if the segments include a READ or WRITE��
statement. The effect of including aFORTRAN segment��
compiled at trace level 2 in a program with a non-��
FORTRAN MASTER segment is not defined.

TEXT CONSTANTS

The maximum number of characters that can be specified��
in a text constant is 511.

OBJECT PROGRAM ERROR HALTS

In addition to the object program halt messages given��
on page 90, programs using disc files may halt with the��
message

HALTED:- SZ

This occurs if a disc logical bucket number is out of��
range or zero and can happen if an attempt is made to��
read from a scratch file before it has been written to.
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Group Statement See note

Initial Statements LIST/SHORTLIST/NOLIST 1

RUN 1,4
SEND TO 1,4
DUMP ON 1,4
READ FROM 1,4

Program description PROGRAM/OVERLAY PROGRAM/ 2
-statements SEGMENTS/ OVERLAY SEGMENTS

COMPACT/EXTENDED DATA/ MIXED 
SEGMENTS

1,4

COMPRESS MTEGER AND LOGICAL 1,4
COMPRESSD0UBLE PRECISION 1,4
INPUT 1 ,3 ,4
OUTPUT 1 ,3 ,4
USE 1 ,3 ,4
CREATE 1 ,3 ,4

OMIT 1 ,3 ,4
OVERLAY 1 ,3 ,4

DEPTH OF OVERLAY 1,4
TRACEn 1,4
LEADER 1,4
PRIORITY 1,4
END 2

Intersegment statements READ FROM 1 ,3 ,4

LIST/SHORTLIST 1 ,3 ,4

TRACE n 1 ,3 ,4
LIBRARY 1 ,3 ,4

Terminator FINISH 2

Notes:
1 Optional statement.

2 Obligatorystatement.

3 More than one such statement may occur within group.

4 Order not essential within group.

Table 1: compiling system statements for a single program.
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READ A N D  W R ITE S TA TE M E N TS
A READ statement inputs the next available record. A WRITE statement outputs a record after the last.record 
that was read or written (unless the file has been re-positioned by using REWIND or BACKSPACE). A WRITE 
statement that attempts to overwrite an akeady written record wifl destroy that record and any following records 
on the file.

EN D FILE S TA TE M E N T
Processing of an output file must be terminated by execution of an ENDFILE (or REWIND) statement after the 
last record has been output by a WRITE statement. If no ENDFILE (or REWIND) statement is executed the file 
may be left in a non-standard format and may not be readable.

The form of the statement is:

ENDFILE � 

ENDFILE does not rewind the tape.

REWIND S TA TE M E N T
The REWIND statement wUl rewind the specified file and position it so that the next READ or WRITE statement 
appUes to the first record of the file.

The form of the statement is:

REWIND � 

BACKSPACE S TA TE M E N T
The BACKSPACE statement positions the file so that the previous record is available. For a formatted record, 
physical tape movement may or may not take place.

Repeated backspace operations lead to inefficient tape usage and should be avoided if possible. In some cases 
REWIND foUowed by repeated READ statements may be preferable.

The form of the statement is:

BACKSPACE � 

Opening of magnetic tape files
Before a magnetic tape file is used it must be ‘opened’, i.e. made available by the 1900 system. In general, this 
happens automaticaUy the first time a FORTRAN statement referring to the file is executed. If required, the 
user may open the file earlier by using the ALLOT subroutine.
Alternatively, the user may wish to open the file himsetf by nteans of a PLAN subroutine. This is acceptable to the 
FORTRAN system, which always checks if a file is already open before itself attemptine to  open it.

Magnetic tape channel description statement
The format for a channel description statement specifying magnetic tape is as follows: 

�.�1���7���0�����9�:���( �+ ���(�&�$���)���)���9��

�. is one of INPUT, OUTPUT, USE, CREATE. 

�1 is the channel, as defined previously.

�� is a magnetic tape logical unit number (and must not be zero for an overlay program: see page 39). 

�: is the qualifier defining the format of the records (see below).

�+ is the file name. Alternatively, it may be a dummy file name, to be replaced at run time by the actual file name. 
(See the section �������������������������������!������������ on page 10.)

�& isthefilegenerationnumber(optional).

r  is the retention period and is used ohly in CREATE statements.
�� is the block size in words (optional - see below).

The different values of �. are interpreted as foUows:

INPUT - use the named magnetic tape file for input only. A write permit ring must not be present.

OUTPUT - use the named magnetic tape file for output only. A write permit ring must be present.

� � � � � � � ! � � � � � � �B �� �" �!







CH AN N EL 0
Channel 0 may be used in the source program but must not be directly defined in the program description. Details
are given in Chapter 7, Program testing (see page 29).

CONSOLE TYP EW R ITER
FORTRAN programmers may use the console typewriter to output short messages to the operator with formatted 
WRITE statements. These messages will normally be requests, or reminders for operator action. The channel des­
cription statement will be as follows:

OUTPUT k = TY0

where fc is the channel, as defined previously. The message sent to the console typewriter will vary, depending 
upon the particular machine, but for a multiprogramming machine it will be

0#name DISPLAY:- outputrecord

where name is the four<haracter name of the program, and output record is up to 40 characters. The characters 
$ ] t  «- must not be used in the message.

CH AR A CTER  TRANSFERS IN CORE STORE
It is often useful to be able to reorganize the contents of a record, in character form, prior to output. For 
example it may be desirable to introduce space characters into long numbers to improve the legibility of the 
output. This cannot be done directly using the E, F and I conversion codes; however, it is possible to use an 
array as if it were a peripheral and ‘output’ values to it in character form, using WRITE statements. The character 
handling subroutine COPY may then be used to rearrange the contents of the array before they are output to an 
actual peripheral using the A conversion code.

Similarly, one or more records may be read into an array using the A code in formatted READ, then re-read 
using some other format.

A channel number must be associated with an array to allow it to be specified in READ or WRITE statements; 
this is done by a call to the subroutine DEFBUF, as follows:

CALLDEFBUF (k, n, arrayname)

where k  is the channel number required (INTEGER expression), n is the length of the array in characters 
(INTEGER expression), and arrayname is the name of the array (of any type).

When a channel number is to be associated with a particular array at run time, the channel number must first have 
been defined as an array by a channel description statement of the form

USE k  = /ARRAY

and then associated with the required array name by a call to DEFBUF.

A channel number may be associated with many arrays during the running of a program, but only one at a time.

Example

The statements below show how the input section of a program might be written to read a variable number of 
control cards of differing format. The first character determines the type of control card and is a digit in the 
range 1 to 9. The last control card is blank except for the digit 9 in the first character position.

LIST

PROGRAM (EX01)

INPUT 1 = CR0 

OUTPUT 2 = LP0 

USE 6  = /ARRAY 

END

MASTER INPUT

DIMENSION BUFFER( 10),X jjS j 

CALL DEFBUF (6 , 80, BUFFER)

���� � � � � � � � ! � � � � � � �B �� �"

















however, a file named in a DUMP ON statement wiU not be renamed.

In general, no usefid output except the Usting, is obtained from aprogram with errors. But, if a file has been\ 
nominated in a SEND TO statement to receive the semicompUed program, any segments compiled before the one 
containing the error wiU be on the file and mdy be used as input to  a subsequent recompilation (see Inputftom  
simplefUes).

SUPPRESSION O F COMPILER O U TP U T
Output of semicompiled program, consolidated or otherwise, may be suppressed by 

SENDTO (NONE)

No magnetic tapes are required for output. This statement is<useful when the first compilation is be used to 
locate errors. No attempt is made to consolidate a PROGRAM compiktion.
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In general, however, it is advisable to arrange for a search of the SRF7 block to take place immediately following 
the search of any private libraries and before searching ICL written libraries (for example the S-RS BLOCK). Thus 
the recommended order is as follows:

1 Search private libraries containing segments written by the programmer or installation.

2 Search the FORTRAN library SRF7.

3 Search any other library containing ICL written segments required (for example, S-RS block).

4 Search the FORTRAN library again (this is automatic on reading the FINISH statement).

If step 3 is omitted, step 2 is not required. If step 1 is omitted, step 2 is still advisable as otherwise wrong versions 
of certain routines may be included (for example if SRA1 is scanned before the SRF7 groups then the Aigol 
version of SIN will be included).

Example
Ifa  source program contains caUs to private routines in a library, which in tum call routines in the S-RS block, 
the directives should be:

LIBRARY

READ FROM (MT, library name, subfile name)

READ FROM (MT,-.SRF7 

READ FROM (M T,-.S-RS)

FINISH
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The compiler can input any mixture of source and semicompiled segments from any medium, except that the 
program description segment must always be in source form.

During compilation of the main program, any segment is accepted and incorporated into the program as long as no 
segment of the same name has previously been encountered. When two segments have the same name, the first is 
accepted and the second ignored.

When a library is being read (after a LIBRARY statement) or when the standard library is being read (as the result of a 
FINISH statement) only those segments that have,been caUed for in a previous segment are incorporated.
There may be some qualifications to these rules if the program incorporates segments in other languages (see 
Chapter 9).
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A subroutine is providedin the compiler’s library that enables the user to check the state of overflow in his program. 
The subroutine, caUed OVERFL, requires one integer argument and is caUed in the standard way:

CALLOVERFL0)
/  may be any integer variable or array element. The actual argument is assigned the value 1 if overflow is currently 
set, or the value 2 otherwise. The subroutines leaves overflow clear. This subroutine is provided chiefly to allow 
programs written for another system to be mn on a 1900 machine. It may also be used to test for overflow more 
frequently than the automatic facflity of trace level 1 .
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The user may augment the standard trace faciUties by providing-a subroutine to be entered whenever an error is 
discovered by the trace routines. Such a subroutine is caUed an error trap. An error trap may be written to output 
specialized information chosen by the user rather than by the system. Alternatively, in certain cases the subroutine 
may be written to carry out some remedial action enabUng the program to continue.

An error trap is set by caUing the Ubrary subroutine FTRAP with the user’s error subroutine as an actual argument. 
Thus, if the user’s subroutine is caUed PMORTM, the user would write:

EXTERNAL PMORTM 

CALL FTRAP fl>MORTM)

The subroutine FTRAP need be caUed once only in a program and wiU normally be caUed at the beginning of the 
program.

The subroutine PMORTM must be written with one dummy argument of type INTEGER. When an error is detected, 
the subroutine wUl be entered with this argument set equal to the error number as Usted in Appendix 2. (There is 
one special case dealt with below.) Thus, the subroutine PMORTM might be written.

SUBROUTINE PMORTM (ERR NO)

INTEGER ERR NO

COMMON/ABCD/ARRY(l 0)^C,Y^

WRITE (0,101) ERR NO, A R R Y ^, Y ^

101 FORMAT(lH  , 6 HERROR ,I2 /lH  ,10E10.4/1H ,3E l0 .4)

STOP
END

This subroutine outputs the error number, foUowed by the current value of an array and three variables, on the trace 
output channel (i.e. channel0 ).

If the error consists of an unacceptable character in a numeric input field (i.e. corresponding to error 0 ‘x ’as listed 
in Appendix 2) then the argument of the error subroutine is not set to  an error number, but is set to the negated 
internal repreSentation of the character; i.e. if the argument is negative, it should be made positive and its text value 
wiU then be 4H00Qx, where x  is the erroneous character. The above example could be expanded to take care of this 
as foUows:

SUBROUTINE PMORTM (ERR NO)

INTEGER ERR NO 

COMMON/ABCD/ARRY( 10),X,Y^

IF (ERR NO.GT.0) GO TO 5

ERR NO = - ERR NO

WRITE (0,100) ERR NO^RRY,X,Y ^

STOP
5 WRITE (0,101) ERR NO^RRY^C.Y^

100 FORMAT (lH  , 7HERROR' ,A4, lH '/lH ,10E10.4/lH  ,3E10.4)

�������!�������B���" 29













Example of error trap facility
An error trap subroutine is incorporated in the program. The prpgram description is as in the previous example. 
The MASTER segment begins:

MASTER READ

COMMON J(10), A(10), B(10), N

EXTERNAL ERROR

CALL FTRAP (ERROR)

2 READ etc. as in the previous example

The error subroutine is

SUBROUTINE ERROR(K)

COMMON J(10), A(10), B(10), N 

WRITE (2,100) K, (J(I), A(I), B0), I = l,N)

RETURN

C RETURN IN ORDER TO CHECK REST OF DATA

100 FORMAT 0 /  6 H ERROR, 13, 9H DETECTED //  22H VALUES IN COMMON AREA 

l///(3 X ,I2 , 2F6.1 /))

END
The output consists of the following on the line printer:

PROGRAM #EREX 

NO OF VALUES 8
ERROR 57 DETECTED output by subroutine ERROR

VALUES IN COMMON AREA

74 153.1 78.6

13 1 0 2 .8 84.7

25 - 1 .0 97.1

31 177.9 53.8

65 94.5 98.4

0 0 .0 0 .0

0 0 .0 0 .0

0 0 .0 0 .0

The program continues with the rest of the data.

i  output by the program
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Restrictions
The foUowing restrictions must be observed in overlay programs:
1 A CALL or function reference must not bring down another unit to overwrite the unit containing the CALL or 

function reference, whether this is done directly or indirectly via a chain of CALLS or function references.
There is one exception: a CALL with no arguments may bring down a unit to overwrite itself. In this case, 
however, a RETURN may not be made unless the caUing segment also has no arguments.

2 No subroutine or function whose name is listed in an EXTERNAL statement may be in an overlay unit.

3 No segment name may appear in two OVERLAY statements.

4 MT0 must not be used by an overlay program.

It should be noted that non<ommon variables, array elements, and arrays will be overlaid if assigned values in DATA 
statements. These variable array elements and arrays wiU be reset to the specified values each time the overlay unit is 
brought in.

COM PILATION
The structure of an overlay program must be defined in the program description each time the program is compiled, 
whether or not the structure has changed. If the structure is to be different from the previous compilation it is 
possible to recompile by providing a new complete program description and re-inputting the semicompiled program 
produced by the previous run(see Chapter 6 , Inputfrom simple files, page 23).

RUN TIM E EFFICIEN CY
The most efficient utiHsation of available core store will be obtained if each overlay unit associated with a particular 
overlav area is approximately the same length. It is not possible to estimate exactly the number of machine code 
instructions that wiU be generated from a FORTRAN source segment, but during compUation the compiler outputs 
to the tisting peripheral a Une at the end of each segment, which specifies the program area used by the segment. To 
this must be added the space taken up by constants in DATA statements, fl^ote that if a single element of an array 
occurs in a DATA statement, the whole space of the array is included in the size of the overlay unit.)

Lastly, thestructure of overlays should be designed so that units seldom need be interchanged.

S TA N D A R D  FU N CTIO N S IN O V E R LA Y S
Standard functions and subroutines will normaUy be in the permanent area. The programmer can, ifhe  wishes, assign 
a standard function or subroutine to an overlay unit.

If some standard functions are required only by segments in one overlay unit, then core store is saved if subroutines 
and functions are inserte*d in the unit where they are required.

EXAM PLE O F AN O V E R L A Y  PROGRAM
A program with the foUowing structure is to be overlaid.

The MASTER segment caUs subroutines S1, S2, S3 in that order.

In addition subroutine S3 caUs functions S4 and subroutines S5, S6  in that order.

It is assumed that the MASTER segment and each subroutine are of roughly the same length and only enough core 
store is avaUable for the MASTER segment and two subroutines.

In this case the program could be organized as foUows:

UST

DUMP ON @*ROGRAM ABCD)

OVERLAY PROGRAM (ABCD)

OVERLAY (1 ,1 ) S1 

OVERLAY (1 ,2 ) S2 

OVERLAY (1 ,3 ) S3 

OVERLAY (2, l)S 4  
OVERLAY (2,2) S5
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PR IO RITY
Some of the larger machines in the 1900 Series are multiprogramming; that is, several programs can be in core store 
at any one time. When the execution of one program is suspended whilst a peripheral transfer is taking place,
Executive will continue with another program. This program may in turn be suspended and then control will be 
passed to a third program and so on. This system permits the simultaneous use of a large number of peripherals at 
maximum efficiency, as well as permitting the most effective use of the central processor. To facilitate the organisation 
of time sharing between programs, each program is given a priority, which indicates the ratio of peripheral activity 
to actual computing time. A program with high peripheral activity comparing to actual computing time requires a 
high priority and vice versa. A priority is assigned to a program by including in the program description a statement 
of the form

PRIORITY n

where n is an integer in the range 1 to 99. If this statement is omitted, a priority of 50 is assumed. The statement will 
have no effect on a single programming machine.

TH E  O M IT S TA TE M E N T
If a program is under test, some segments may not be required when the object program is run; some may not even 
be written. Segments not required can be omitted at the consolidation phase by including the foUowing statement 
in the program description

OMIT seg 1, seg 2.......seg n

seg 1, seg 2.......seg n is a list of thenames of. segment! not to be consolidated into the object program. The segments
may or may nofbe presented to the compiler. The program will be terminated if a call to a missing segment is 
encountered at mn time.

TH E  COMPRESS S TA TEM EN TS ��

IN TEG ER  AN D LO G ICAL statements
This statement may be written anywhere in the program description as follows:

COMPRESS INTEGER AND LOGICAL

It causes one word of core store instead of two to be assigned to each INTEGER and LOGICAL variable or array 
element used in the source program. The range of INTEGER quantities is not affected, and any operation on 
INTEGER quantities wiU yield the same results. Two words are used normaUy only for compatibUity with other 
versions of FORTRAN. The user is normally recommended to use this statement only when store shortage makes it 
essential or when some segments in a program are written in another language and these segments require compressed 
FORTRAN INTEGER quantities.

In COMMON, EQUIVALENCE and DATA statements it is advisable to match items of the same type; otherwise 
erroneous results may be obtained when a COMPRESS statement is used. For example, in one segment the 
statement

COMMON/MAT/A,B(100), 1(10,10), C 

appears and in another

COMMON/MAT/ING, BB(100), J(10, 10), CC
If both segments are compiled without the COMPRESS statement; ING and A wiU occupy the same storage; as wiU 
B and BB, I and J, C and CC, whereas if both segments are compiled in COMPRESS INTEGER AND LOGICAL mode, 
the variables and arrays following A and ING wiU no longer correspond. If the common area is being used to pass 
values from one segment to the other, incorrect results wiU be obtained.

SemkmmpUed segments presented to the compiler are not affected by COMPRESS statements.

A side effect of the COMPRESS INTEGER AND LOGICAL mode of compilation is that aU TEXT constants used 
in the program are rounded up by the addition of spaces to the next multiple of four characters, instead of eight, even 
if TEXT quantities are to be held in REAL, DOUBLE PRECISION, or COMPLEX variables and array elements.
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WORK ASSEMBLY
The programs held on the file used by #XMUM may belong either to one programmer or to a number of 
programmers, ln the latter case a work assembler wiU be required to control any editing and compilation 
performed on the batch of programs which make up the file. His role will be to coUect the editing requirements 
of the programmers and to submit them to the editor program. If compilation is required for some but not all 
of the programs he wiU provide the statements for the creation of a selective output file and for suppression of 
compilation where necessary. He will collect line printer output from editing and compilation, and will return it 
to the appropriate programmers. The functions of the work assembler in batch compilation are described on 
page 81.

Input
For a file creation run, the input consists of the editing file which is on punched cards (in 1900 code or ATLAS 
code or both) or paper tape or both and consists of various #XMUM directives, described below, together with 
the information to be placed in the file. For a file updating run, the input consists of the input f i k  to be updated, 
and an editing file similar to that required for creating a file. The input file, which must always be on magnetic 
tape, contains source programs in the format used by #XMUM, which conforms to the ICL 1900 Series composite 
file structure. The input file should, therefore, have been itself created by #XMUM.

The eaitmg tile contains some directives referring to the file as a whole, and a series of groups of directives referring 
to particular jobs; each such group is called a job reference. The jobs on the input file wiU be in alphanumeric order 
ofjob name and thejob references should normally also be in that order. If thejob references are out of order, an 
extra file will be required as a work file. If a work file is not required, this must be indicated at the start of the 
editing file by the *ORDER directive (see page 52).

The following example shows the form of the input for the insertion of a new program on the file:

*FORTRAN name 

one or more source segments 

*DATA 

lines o f  data 
****

Summary of facilities
A run of #XMUM is normally used to produce an updated file suitable for input to subsequent runs of the program 
under the control of directives as specified in the section Directives 3n page 51. Alternatively by use of the 
*OFFLINE directive the run may be used for offlining only, in which case the output file is not suitable for 
subsequent input to the program. Unless the program is informed by the *ORDER directive that the jobs are 
referenced in the editing file in alphanumeric order, a work file is created, which may be either a scratch file or a 
named file designated by a *WORKFILE directive.

An individualjob may be copied to the output file and to any selective output file (see page 51) without 
amendment by giving only start of job and end ofjob directives. If these are not given for a specificjob thejob 
will be copied to the full output file but not to the selective output file. Other operations which may be 
requested for individualjobs, and which require further directives are:

1 A whole job or the semicompiled segments and/or steering line and/or data may be deleted. The *DELETE 
directive (page 53) is used.

2 Lines of source program may be deleted and new lines may be inserted. The *ALTER directive (page 53) 
is used.

3 Semicompiled segments may be added or the existing semicompiled segments may be replaced by new ones. 
The *SEMI directive (page 54) is used.

4 The trace steering list may be line edited, or a completely new steering list may be written to a magnetic 
tape file, but as this list is not meaningful on disc it will be processed but not written to any disc output 
files. The *STEER and *ALTER directives (pages 54 and 53) are used.

5 Lines of data may be deleted and new lines may be inserted. The *DATA and *ALTER directives (pages 54 
and 53) are used.

6  A copy of all or part of a job may be produced on cards or paper tape by means of the *CPCOPY and 
*TPCOPY directives (page 56).
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There are two groups of directives: batch directives which control the complete run of #XMUM, and job 
directives which control the processing of individual subfiles. Except for the end o f  batch directive which 
terminates the editing file, all the batch directives used for a particular run must be given at the start of the 
editing file, in any order.

Each directive must be punched at the start of a new card or a line or paper tape. Only the first four characters of 
any of the directives need be punched, and no Une of program or data submitted may start with any of these 
groups of characters.
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If the purpose of the run is to  update a file, this file is used as the input file and must be opened by an *IN 
directive, which takes the foUowing form:

*IN(Ffe))

where F  is a file name and g 'a file generation number.

This file must always be on magnetic tape.

If there is no input file, this directive is omitted.
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This directive specifies the file which is to be opened as the principal output file, and must always be present unless 
the *SELECT directive is used. The directive takes the following form:

*OUT nF^y=FXgj)
Tindicates the device type, and takes one of the foUowing forms:

MT for a magnetic tape file.

ED for an E.D.S. or T.E.D.S. file.

FD for an F.D.S. file.

If T  is omitted, the device type is assumed to be MT. F  and F ' represent filenames consisting of from 1 to  12 
alphanumeric, space or minus characters, the first of which must be a letter, and g  and g ’ represent file generation 
numbers.

The file FXg) wiU be opened as the output file and will then be renamed F ’Qf). The name and generation number 
of the existing file may be retained for the output file, in which case the directive takes the form:

*OUT 7tFfc))

If only the generation number of the output file is to be altered, the following form of directive may be used: 

*OUT 7TFfcM*0)
The output file wiU then retain the name F  but will have its generation number updated to g\

In any of the above forms 0?) may be omitted resulting, in the case of a disc file, in the highest generation number 
in the system being assumed, and, in the case of a magnetic tape file, in no check being made.

A magnetic tape file which has been renamed is also given a new retention period of 4095 days. However, this 
does not preclude its being specified in a *OUT or *SELECT directive in a subsequent #XMUM run.
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This directive specifies the file which is to be opened as the selective output file and to which only those jobs 
specifically referenced during the run are to be written. It may be used in addition to or as an alternative to the 
*OUT directive.

The directive may take any of the foUowing forms:

*SELECT 7TFfe>=Fte0)
*SELECT 2TFfe))

*SELECT 7tFte)=fe0)

Where each of these forms is similar to that specified for the *OUT directive.
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*ALTER 22,1

DIMENSlONVH(5,5),G( 10,10),K( 15,15)

COMMON/SHARE/H ,G JC 

*ALTER 30

PAUSE 55 

*ALTER 50-58 

*DATA

15 18 2 5 8  7 
****

The *SEMI directive
When the *SEMI directive appears in a reference to ajob all the semicompiled segments currently in thatjob wiU 
be deleted. Any semicompiled segments may be incorporated for the first time in the same way. The directive 
takes the following form:

*SEMI

At least one new segment must be presented. If the existing segments are stiU required and a new one is
to be added, the existing segments must be re-input. This directive, if used, must follow any references to source
segments and must precede any reference to the steering kst or to data.

The *STEER and *DATA directives
These directives are used to introduce any alterations to the steering list or to data respectively. They take the 
forms:

*STEER

*DATA

If both are present for a job they must occur in the above order. Either must follow any references to source 
program or to semi-compiled segments.

The *1900and *ATLASdirectives
Cards may be input to #XMUM in either 1900 or ATLAS code. It may be required to change the code between 
source segments or between source and data. For this reason directives are avaUable for switching 1900 and 
ATLAS card codes. These may appear anywhere in or before source, steering information or data. At the 
beginning of eachjob the card code specified by the entry point is assumed.

The directives have the following format:

*ATLAS

*1900

Cards input after the *ATLAS directive must be in ATLAS card code and after the *1900 directive in 1900 Series 
card code.

The *SWITCHdirective
Parts of the editing file may be input on cards and other parts on paper tape. Any number of changes of input 
peripheral may be made and a change may occur at the end of any Une or card, either within a reference to a job 
or betweenjobs. The same directive is used to switch from cards to paper tape as is used to change from paper 
tape to cards; it takes the foUowing form:

*SWITCH

blank record

The blank record is a blank card if the change is from cards to paper tape and is a blank Une, i.e. an extra FE2 
(newline) character, if the change is from paper tape to cards.

The *LIST and *NOUSTdirectives
Some Usting is always produced when a job is referenced. The amount of Usting normally depends on the amount 
of editing performed but can be controlled by the *LIST and *NOUST directives.
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T H E  E D ITO R  PROGRAM # X K Y A
This section describes the use of the editor program #XKYA. The general description o f the program is foUowed 
by details of input and output file formats and a summary o f aU the available editor instructions. The instructions 
are described in details, in alphabetical order, in the reference section.

General description
#XKYA edits magnetic tape files at several levels. At the highest level, #XKYA is used to  rearrange, delete and 
add subf'es; at the lowest level it is used to  amend individual Unes of a program. Instructions to #XKYA are 
input from a basic peripheral and are addressed either to the main editor or to  a subeditor caUed the line editor. The 
main editor deals with complete subfiles, header labels, trailer labels and sentinete. TheUne editor inserts, 
deletes, or changes individual Unes within a subfile. Lines are reference by line number.

BasicaUy, a run of the editor program produces an updated file from an old file by means of a file o f instructions, 
known as the editingfile, input from a basic peripheral. The new file should be created on a named fHe, however, 
a scratch tape may be specified, in which case any available expired tape wiU be opened. In this case it should be 
renamed and given a retention period. In addition to the principal input file, up to four additional input files may 
contributecomplete subfiles, which are copied into specified positions in the output file; subfiles are copied select­
ively. Individual Unes or complete programs that are to be inserted are included in the editing file.

File formats
Source programs can be held on tape only in standard 1900 Series subfile formats. Magnetic tape files for editing 
must, therefore, conform to the 1900 Series composite file structure.

Source program sentinelformats are given in the manual CompiUngSystems. The maximum size of blocks output 
by #XKYA is controlled by a BL0 instruction. For input to the FORTRAN compiler the maximum block size is 
128 words (see The BLOCKSIZE instruction on page 57). TraiUpg spaces are removed from each record before it 
is written to the output file. However, since each record is an integral number of words, up to three spaces* are. 
added if necessary.

Summary of editor instructions .
AU instructions starts with a mnemonic that is recognized by #XKYA. The rest of the instruction contains relevant 
information in a format determined by the first mnemonic. Mnemonics are used with the main and line editors. All 
line editor instructions are preceded by a warning character, chosen by the programmer.

The facilities avaUable with each of the editors are described below, and the mnemonic that is used to obtain each 
facility is given. A more detailed'descriptionis given in the reference section.
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Opening the output_fHe
The OFW instruction opens the output file; if this file is to be renamed, the RENAME instraction wiU write a new 
header label as required.

Creating new subfiles
The OSF instruction starts a new subfile by writing a start-of-subfile sentinel. When the required contents have been 
transferred from the editing file by the line editor, the new subfUe is closed by a CSF instruction.

Opening input files
The OFR instruction opens a specified file for reading 

Positioning input files
The POSITION instruction positions any specified input fUe at the start oftherequired subfile; if the required 
subfile iS on the principle input file, and it has already beenpassed, the BACKSPACE instruction should be used.
Any file may be positioned at its head by the REWIND instruction.

Transferring subfiles
One or more subfiles are copied from any input file to the output fUe by the COPY instruction. The OMIT statement 
is used to skip over the next subfile of the principal input file but can also be used to transcribe the whole file except 
for specified subfUes. Each subfile omitted requires a separate OMIT instmction. The RSF instruction can be used 
in conjunction with the COPY or LINEDIT instructions to rename a subfile copied fronj the principal input file.

introducing the line editor
The LINEDIT instruction introduces a setof instmctions to the line editor. The BLOCKSIZE instruction is used to 
specify the size of the blocks to be produced by the line editor.
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TERMINATE
This instruction returns control to the main editor but, unUke END, does not close the subfile. The end sentinel of 
the subfile being transferred is not copied and the next LINEDIT instruction will omit to copy the start sentinel of 
the subfile to be edited. In this way subfiles can be merged. The main editor positioning instructions such as BACK­
SPACE andPOSITION can be used after the TERMINATE instruction to position the input file as required before 
control is returned to the Une editor to continue writing the subfile. Once part of a subfile has been written by the 
Une editor, no main editor instruction may output to that subfile before the next LINEDIT instruction. The 
instruction has the format:

*TERMINATE

��������
This instruction informs the Une editor that succeeding cards are in 1900 code up to the end of the current batch 
ofline editor instructions or up to an ATLAS instruction.lt has the format:

*1900
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addr + 1 contains n the value of the first argument (giving the number of arguments to follow). 

addr + 2  contains the address of the second argument.

r

addr + n + 1 contains the address of the kist argument.

USE OF OVERFLOW
If overflow is found to be set when FPROLOG is caUed then FORTRAN execution error 50 wiH be reported. 

SPECIAL POINTS
1 No instructions should be obeyed before the call to FPROLOG.
2 The address of the argument as given by FPROLOG is contained in the modifier part of the word; the remaining 

bits may or may not be zero.
3 The word containing the Unk address should not be altered in any way.

The FEPILOG subroutine

FUN CTIO N
To retum control from a PLAN SUBROUTINE or FUNCTION segment to the FORTRAN caUing segment. 

DESCRIPTION-
This subroutines utilises link information generated by the subroutine FPROLOG, to effect a return from a PLAN 
segment to the FORTRAN calling segment; in addition the subroutine passes information to the FORTRAN trace 
system. The return of control is made directly from FEPILOG to the FORTRAN segment so that no EXIT instruction 
is required in the PLAN segment.

For every caU to FPROLOG, within a program, there must be, dynamicaUy, a corresponding caU to FEPILOG.

INPUT AR G UM EN TS
The caUing sequence is asfoUows:

CALL 3 FEPILOG 

/addr
addr is the address of the location containing the Unk information stored by the corresponding call to FPROLOG. 

RESULTS
Control wiU be returned to the caUing segment and this wiU be noted by the FORTRAN trace system.

USE O F O VER FLO W
If overflow has been set during the PLAN segment and is stUl set on the caUing of FEPILOG then FORTRAN 
execution error 50 is signaUed.

Example

A FUNCTION segment is to be written for the purpose of adding together two comptex numbers. The segment 
could be written in PLAN as foUows:
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Type Number
ofwords Format

NORMAL COMPILATIONMODE

REAL 2 Word 1 Bits 0 to 23 signed mantissa 

Word 2 Bit 0 0

Bits 1 to 14 continuation of mantissa 

Bits 15 to 23 exponent + 256 
(i.e. as PLAN floating point number)

INTEGER 2 Word 1 Bits 0  to 23 signed binary integer 

Word 2 Bits 0 to 23 unused

LOGICAL 2 Word 1 Bits 0 to 22 0

Bit 23 0 for FALSE 

1 for TRUE

Word 2 Bits 0 to 23 unused

DOUBLE PRECISION 4 Word 1)
>as for REAL 

Word 2 f

Word 3 Bit 0 0

Bits 1 to 23 continuation of mantissa 

Word 4 Bit 0 0

Bits 1 to 9 final part of mantissa

COMPLEX 4 Word 11  .  „ ^ ¥
>as for REAL 

Word 2J

Word 31 ,
>asfor REAL 

Word 4 J

The first pair give the real part and the second pair 
the imaginary part of the complex number.

COMPRESS INTEGER AND 
LOGICAL MODE

INTEGER 1 Word 1 Bits 0 to 23 signed binary integer

LOGICAL 1 Word 1 Bits 0 to 22 0

Bit 23 0 for FALSE 

1 for TRUE

COMPRESSDOUBLE
PRECISIONMODE

DOUBLE 2
W ordllasfo rR E A L

PRECISION Word 2)

Table 5 The method o f storage ofFORTRAN variables.
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INPUT AR GUM EN TS
The calling sequence is as foUows:

CALL 1 FOVER

ENTER calledseg

LDN 3 a}

LDN 3 a2

LDN 3 a n
BRING caUingseg.

where calledseg is the name of the caUed segment
aj, a ^  ...an are the n arguments of the called segment

caUingseg is the name of the caUing segment

This sequence occupies (n + 6 ) words, since ENTER and BRING are PLAN Macro instructions occupying 3 and 2 
words respectively. (They are never executed as such but aU the information they contain is used by FOVER.)

USE OF OVERFLOW ��
Unchanged

R ETURN  LOCATION S
On exit from the caUed segment return (either direct or via the overlay system) is to CALL + (n +5) (where the 
CALL referred to is that to FOVER).
Notes:

1 If the calling and the called segments are to be consolidated into the same overlay unit, or both into 
permanent store, then the use of FOVER is only optional. The advantage of using it in this case is that 
subsequent reorganization of the overlay structure can be achieved without having to recompile any of the 
PLAN segments involved.

2 References to CALLEDSEG could equaUy be to CALLEDSEG + c, CUENAME, CUENAME + c (where 
CUENAME is the name of a cue) when the caUed segment is written in PLAN.

Restrictions
When using the FORTRAN overlay system the foUowing three restrictions should be noted:
1 Not more than 20 arguments may be passed over to any called segment.

2 If the caUed segment and the caUing segment are in different units of the same overlay area, then preset area, 
which is itself overlaid, should not be used for storing argument addresses or the arguments themsehres.

3 If an EXIT instruction is used, the segment referred to in the Unk must currently be in store.

4 The PLAN instructions BRING, RECALL and ENTER should not be used except as specified with the FOVER 
subroutine.

Example

A PLAN segment POLAY with no arguments is to be included in area 1 unit 2 of a FORTRAN program. POLAY 
calls the FORTRAN segment FSEQ. The program description might include the statements

OVERLAY (1, 2) POLAY, OTHERSEGS

OVERLAY (1, 3) FSEQ, MORESEGS

and the PLAN segment would have the structure
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C h a p t e r 1 2  G E O R G E 1 a n d 2

Details of the use of the FORTRAN magnetic tape compiler under the GEORGE 1 and 2 operating system wiU be 
supplied as an amendment to this manual.
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C h a p t e r  15 O p e r a t o r 's  g u id e  t o  th e
F O R T R A N  m a g n e t ic  ta p e  c o m p ile r

This chapter gives the operating instructions for the FORTRAN magnetic tape compiler. Though written as a 
reference document for operators, it is also intended as a programmer’s guide for writing the operator’s instructions.

The operating instructions are divided into two parts: the first lists the normal procedures and the second lists 
exception conditions that can arise. Each section is further divided into compibtion instructions and run time 
instructions.

The operating instructions given will not apply when the compilation is to be performed under the control of 
GEORGE 1, in this case the GEORGE 1 System Macros may be used, or the programmer may write his own System 
Macros.

\ OPERATO RS IN STR U CTIO N S FOR TH E  M A G N ETIC  TAP E COMPILER ��

Hardware raquirement

Processor Any 1900 Series central processor with floating point faciUties,
performed either by extracode or hardware, and at least 12032 words 
of core store.

Basic Peripherals At least one reader: paper tape or card.
Optional listing device: line printer or paper tape punch.

Magnetic Tapes The Library Tape.
One or two named or scratch files for compiler output. Other 
magnetic tapes to  be used for input (optional).

Use of peripherals

LP1 Ustingperipheral.

TP1 Alternative Hsting peripheral.

TR0 Paper tape input.

CR0 Card input.

\ MT0 FORTRAN Library Tape containing the compiler and associated
Ubrary SRF7. This tape remains assigned throughout the compilation, 
since the compiler is overbid.

MT1 The magnetic tape nominated to receive ‘finaP semi<ompiled output.

MT2 Input magnetic tapes in succession (optional).

MT3 The magnetic tape Used as a work tape during the compibtion of an
overby program or extended data program.

Note: If  a binary dump of the object program is required, it wiU be made automaticaQy after the compiler has 
deleted itself to  a magnetic tape assigned as MT1.

Priority
The compiler as supplied has a priority of 50.
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Loading and running the object program: Single program mode��

Narrative Console message

�/�� �������!�������������)�E���������������%�������$�����������������!������
���������������������������� ������#name
�,�������������������)�E���������������%������������� ���)���������������!���!�$
������������� � ���%���� �8 ��#name���6���������G���-���G
�&���������)�����������������'

�0�� ���������"�������������������)�E���������������%����������� �������!�����������!��
�)�������������������%��������������
�<���>�� ����������������������������������������� �������*���������!�� ������#name���?�8

�<�)�>�� ����������������������������������� �������*���������!��������
���"��������� ������������������ ������#name���?�F

�<���>�� ����������������������� �������������%������� ������� ��� �������������!�� ������#name���?�=

�������!���������� � �������������%������� �������������������)��� ����������������������������
��� � ���%�����!�'����������� �������������%���A� �����&���A���)�����������!�������$�������!��
���������������%���������������������!�'

�3�� �����������*����� �����������������������������%��������������
�����������������������������������)����� ����������� � ���!���)��
�����������%���5�&�����������8���� ������ ��������#name���8

�����������������������������������)���������������!�����������%���������)���� ������#name���8

�F�� ���������������%���������&���A���!����������������� ���������&��������������
����� � ���%���� �8��#name�� �G���5�.�����C���-�����)���!���G�����������G���/�>�8

Compihxtion and consolidation: batch processing mode��

Narrative Console message

�	�� �������!�������������������������������)�������������������������!��������������
��������� ����� �������*����� �����!���)�������������&�����(��� � �����)�������'
�������!��������������������������������������� ���������� �����9�:�����;�9��������
�&���������������������������������������)����������������������� �������A���!��
�.�����������;�� SSSS- ������� ������������������������� ��
���A�����������!���������9�:�����;�������������%�������������������)���������'

�,���������������� ��������������������� ���������!���!�$��������������� � ���%���� �8 ���9�:�����;�K���6���������G���-���G
�&���A���)�����������������'

�?�� �� �������"������������������ ���A������� �����*����� �����!�)����������
�&�����(����� � �����)���������)�������������� �����������������A���&�����%��
�<���>�� �)���%�����$���������!�����%���������������A������������������������

���������� �����9�:�����;�� �?�8

�<�)�>�� �)���%�����$���������!�����%���������������A���������������������!� 
������ �	�1�8�8�� �����!���� �����9�:�����;�� �?�	

�<���>�� �)���%�����$���������!�����%���������������A���������������������!� ������
���������5�� �����!���� �����9�:�����;�� �?�?

���������������������������������������!���������!��������� ����� � ���%�����!����� ��
�����������8�'
�5�&�������������%���)�����&����������������������������������������� ����������
�����������'

�@�� �.�����%���������&�A�����)�����������!�������$�����������A���!�$�������!��������
����� ��������� ��� ��������� ���A�!�������!�$���������������������������%������
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�&�A�����)�����������������$���&����������
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�)������� ���!���������������%������������� ��� �$��name����� ����������
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A p p e n d ix  2  E x e c u t io n  e rr o r  n u m b e r s

This table gives the interpretation of run-time error numbers. Those marked with a **’ are fatal. In the event of a 
fatal error, the program is forcibly halted by the system even if the program has passed through an error trap (see 
Chapter 7).

Error
mmber Interpretation

0‘x ’ This error number indicates that a prohibited character x  has been found in an input field.

01 Array subscript error. The generated address of an array<lement is outside the bounds of the array.
This error check is made only if the program is compiled in TRACE 2 mode. |

* 02 The TRACE steering-list has incorrect format or is too long.

* 03 The overlay depth has been exceeded.

* 04 Reserved. |

05 Reserved.

* 06 Reserved.

* 07 Not enough arguments have been supplied for the subroutine caUed. This error is detected only when
the object program is an overlay program.

* 08 This error can occur only in mixed-language programs. Too many arguments have been specified for a
PLAN segment.

09 Reserved.
* 10 Error in the structure of a format specification, e.g. f!eld separator missing, character out of place.

unrecognized character found.

* 11 ‘F’ or ‘E’ conversion code is not associated with REAL or COMPLEX variable.

* 12 T  conversion code is not associated with an INTEGER variable.

* 13 ‘G’ conversioncodeisnotassociatedwithaREALorCOMPLEXvariable.

* 14 ‘L’ conversioncodeisnotassociatedwithaLOGICALvariable.

* 15 ‘D’ conversioncodeisnotassociatedwithaDOUBLEPRECISIONvariable.

* 16 Zero or undefined field width when using the A,L,H, or X codes.

* 17 When using the ‘L’ code, either whole of the input-field is blank, or the first non-space character is neither
T nor F.

18,19 Reserved.

* 20 The channel number used in the program has not been associated with a peripheral in the program
description.

* 21 A form attedinputrecordisnotlongenough.

* 22 An unformatted input record is not long enough.

* 23 Illegal operation attempted, e.g. read from card punch, or write to an input magnetic tape.

24 to 26 Reserved.

* 27 An attempt has been made to use RENAME with an input file:

* 28 An attempt has been made to use FILE or RENAME but a dummy filename has not been given in the
program description statement.
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