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: .?ECTION T

PART 1’

Definition of
the Master
Tape, the
.Editor Deck,
and the System
Tape

Master Tape
Duplicating
Program -
F2TCVP

The 704 FORTRAN I ‘!ystem Tape

-

Imtlal Re\,expt of the 704 FORTRAN II System

A.

'Part of the 704 FORTRAN II System distributed by'IBM consists -
of+a Master tape and two Editor decks. The Master tape contains

~ both the 4K and the 8K version of the 704 FORTRAN II executive

system. The 4K Editor deck is to be used by a 4K machine in-
stallation; the 8K Editor deck is for a 8K machine irstallation.

- The Master tape is ' NOT a running tape, and is NOT to ber used

for object program compilation.

- The complete 704 FORTRAN II Editor deck (either the 4K or the

8K version), consists of the following programs and subroutines,
and is distributed along with FORTRAN II to enable installations
to maintain a current and up-to-date System tape for object pro-
gram compilation, Complete descriptions of the individual pro-

- grams and subroutines are found later in thxs Manual

Composxtxon of the Editor Deck:

'FNEDT2 - FORTRAN II Editing Program

Control and Binary Correction cards
PLIB2 - FORTRAN II Permanent Librarian

- Permanent Library cards

GLIBZ - FORTRAN II General Librarian
General Library cards

FNDE2 - FORTRAN II General Diagnostic Editing Program

The proper Editor deck, 4K or 8K, ir. conjunction with the
Master tape, produces the 704 FORTRAN II System tape. The
System tape, and only the System tape, is to be used for compi-
ling object programs. ‘

F2TCVP, the Master Tape Duplicating Program, is included
with FORTRAN II. It is advisable, for safety purposes, to copy
the Master tape onto additional tapes using F2TCVP., These
copies are then used for generating a new System tape. The

original Master tape furnished with FORTRAN II should be kept
in'a secure place. F2TCVP executes a checksum verification of

all records duplicated from the Master tape onto the copy tape..




Error Halts
in F2TCVP

P is executed in thé following manner:

_*Mouht the Master tape as logical tape 5.
Mount the copy tape as logical tape 1.
‘Ready F2TCVP in the card reader,

Press LOAD CARD button. o
Correct FINAL STOP: 320g, indicates the tape duplication

completed.

6. File-protect the duplicated tape.

Error Halts in F2TCVP are as follows:

Halt jocta.l!:

40

43
56
62
64
70
77

102

107

12

Reason for Halt:

Either Tape 5 in-
correctly written
or machine error.

RTT error reading
tape 5,

False EOF, Machine
error.

Tapé 1 record word .
fails to agree with

tape 5 record word,

Same as for 62.

"RTT error reading

back tape 1 record.

False EOR skip.
Machine error.

False EOF skip.,
Machine error.

Checksum error
reading Tape 5
record,

RTT error rea.chng,
tape 5 record

Procedure

Restart entire program.

Pre‘sa‘fSTART to try agair‘x.k
Restart entire program.

Press START to try aga.in;
Press START to try again.
Press START to try again;
Restart 'entire‘program .
Res‘t‘:art entife program.

Press START to reread

and recheck tape 5

record.

Press S'I'ART to try again.

R




134

136

142

146

160

173

200

205

210

226

232

234

© Halieotay:

;‘,;Reasdri for Halt:

False EOF,
Machine error.

Tape 1 record word
fails to agree with

tape 5 record word.

Same as 134

RTT error reading’
back tape 1 record.

RTT otop after
having encountered
tape 5 file tape
marks (file 1}).

Same as 146 (file 2)
False EOR skips,
Machine error.

False EOF skip.
Machine error,

Check sum error

after reading tape 1

record‘ (file 1),

RTT error after
reading Tape 1l re-~
cord (file 3).

False EOF. Machine

error.

Tape 1 record word
fails to agree with

tape 5 record word.

Same-as 232

Procedure: ; '

Restart entire progr

Press START to reread
and recheck tape 1
record,

Press START to rergad: '
and recheck tape 1
record.

Press S"I'ART to ‘ry
again,

Press START to recheck
tape mark.

[ 2

‘Press START to recheck

tape mark.

Restart entire program.

Restart entire program.

Press START to try agai

- Press START to try

again.

I.estart entire program.

"Press START to reread

and recheck tape 1
record,

Press START to reread
‘and recheck tape 1
- record,




244

286

274

300

302

306

320

321
330
346

366

Reason fo:‘*;»»mzt_:_-'

@ oz

: Incompleia 4th fz.ie

'ror readmg

‘back Te pe 1 reuord
(file 3).

RTT stop after having

encountered tape 5
file mark (file 3).

RTT error reading

Tape 1 record
(file 4). *

False EOF. Machine ‘

error,

Tape 1 record word
fails to agree with

tape 5 record word
(file 4).

Same as 300,

RTT errbr after
reading back tape
1 record ({file 4).

RTT stop after en-

countering tape 1
(4th file) tape mark,

FINAL STOP,

Incomplete 1st record

of 1st file written on

'Incompléte lst &
2nd file record
written on tape 1,

Incomplete 3rd file
record written on

' tape _1.

record written on |

Press
again.

‘Press START to recheck ‘
tape mark.

Press START to try 'agaixit:‘

Restart entire program.

, | i
Press START to try agay.hi.*

Press START to try again.

Press START to try again*

Press START to rechﬂck
tape mark.

Press START to try
again,

Press STA.R_T to try z‘xgﬁ_i;‘}}'_

Press START to try again,




,Uescript*icm :
- of the Editor
Program - ’“
FNEDTZ o

. Arrangement B.
- of Records on ‘

the Master

Tape

\E’ESD
FORT :{z
System tape frum a \'fdbter ta.pe and the Editor deck. which
tains all corrections, inscrtions, and deletions to the e Master
tape. From the countrol cards and the binary information cards

‘which follow it in the Editor deck, FNEDTZ2, in conju:fctim{‘with

the Master tape, generates these first two files of a new FOR- 5
TRAN II System tape embodying the latest changes to the Sy stem,

" The third and fourth files of the FORTRAN II Systemn tape are:

produced by other sections of the Editor deck, namely PLIBZ -
and FNDEZ2, which are=described later in this Manual.

The FORTRAN II Master tape consists of four files.

Files 1 and 2 contain the executive routine or the system proper.
There is a special first record, 1-C8, and 10 ordinary system
records in the first file. There are 115 ordmar)r system records’
in the second file. The End of File Mark is not considered to be
an ordinary system record. The first word of each system re

cord, except in 1-CS, is a checksum for that record. The se(:or;'d

word is a control word containing a LOAD ADDRESS (the first
locatmn into which the first word of the record is to be stored)
in the address portion and the TRANSFER ADDRESS {(the address
to which control is to be transferred after the record has been
completely read in) in the decrement portion, ‘

File 3 contains the permanecnt and the gencral libravy. The per-
manent library consists of input-output and expontential sub-
routines utilized by th;, FORTRAN 1l executive system only. The
general library conta;ns mathematical subroutines distributed E
with FORTRAN II. The first record of a library routine,

whether permanent or general, contains the control information
required by the system proper for that routine. The succeeding

: records of a routmo conhm the routine in rciocatabu» binary form."

' File 4 consists of the FORTRAN 1I gcncral dxag_,nostu error
cornments. Fach commgni corresponds to a par;zguldx TS X ix -
struction in the records of files 1 and 2, and is contained ina
separate record of file 4. The first word of a record in file 4

is the record number. The succeedmg words in the record con-
tain the error comrnent, ‘

NOTE. The first. record, 1-CS, is- 3p;,malvonly
: “it does not contain tne sméf& nak a
syatem mcorde. e

 the fact that
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Types of : 1.

.xrds

FNEDT2. will recognize 4 types of control cards in addition
to the binary information card (program card) which can
follow it in the Editor deck. The following table lists these
5 types of 'ca.rd_s.along with each card's format.

9L 9L 9R 8L 8L 8R 8R
Type of Card Prefl Decre. | Addr. Decre. Addr.] Decre. Addr.
Master Record| 1 2 0 Check |Octal [Octal Octal .
Sum |Entry|First 0 Last
Point | Loc. Loc. |
New Record | 2 ; 2 0 Check] Octal Oct«il 0 Octal '
; , Sum Entry} First Last 5
. ' Point| Loc., o Loc. ‘
Program 0 1Octal no.{ Octal loc. {Check [First word Second word |
of words | first word {Sum |Binary corr. Binary corr.
loaded | loaded info. - mfo.
" v : 1
. End File 4 0 0 Check 0 0 i |
. Sum ‘
|
End ' 7 0 0 Check 0 0
[Sum
16




"LIBZ will recognize tae following listed cards which can follow it in the Editor deck:

a.

Control card for the library routine. See PART III, Section D for description of

the format of the control card for a general library subroutine. The format of the
" control card for both a permanent and a general library subroutine is the same.

to load in FNDE2.

Relocatable binary cards comprising the library routine.

A blank card, FNDE2000, which signals PLIB2 to execute a Load-Button sequence

NOTE: !'.I'he General Librarian Program, GLIB2, is skipped over bykPLIBZ during

a System tape generation. GLIB2 is completely described in PART III,

FNDE2 will recognize 3 types of cards which can follow it in the Editor deck. The
following table lists these 3 types of cards along with each card's format.

9L

—ys .

B .o e  ———— -y o

’9‘1_‘ :

8L

> ————— - ———— >~

{9R 81. 8R 8R
| Type of Card Pref{ Decre. Addr. Decre. Addr. |Decre, Addr.
i v b e n . BAIy S ot A oy e
| .?Diagnosti{c 4 Word |Number of | Check |First Last 0 0
Master Record Count |Diagnostic ; Sum Addr. Addr.
Record {
i (in Octal) |
: PN e o S e ot o ety ¢ \.,.-y‘,..‘m,i.m P
Q N . i
Diagnostic 0 !Octal No.lOctal loc. | Check | First word y Second word
of words |first word ! Sum Binary corr. | Binary corr.
loaded loaded ! info. ' info.
, e o U
Diagnostic End | 4 | 0 0 Lo 0 o | o 0
3 i
17




: : ~ NOTE: The program card (binary information card) of both ,
'. FNEDT2 and FNDE2 is the type of binary card loaded by NYBLI. L
The check sum in 9R in the card included all words punched in the
card including 9L but excluding 9R. NYBLI is a SHARE Library
one card loader which loads absolute binary cards. A write-up of
NYBLI] may be obtained from the SHARE Distribution Agency.

Illegal Card 2.
Sequence

-

FORTRANII D.
Permanent

Librarian

Program -

PLIB2

FORTRAN II E.
General Diag -
nostic Editor -

FNDE2

Maintenance F.

of the Editor
Deck

The following card sequences in the IEditor deck are illegal
and will cause a 107g stop in FNEDT:

End card followed by any other type of card, except PLIB2000.

a.
b. End File card followed by an End File card.
c. End Hle card followed by a Program card.

d. New Record card followed by any card except a Program card.

The third file of the FORTRAN II System tape, consisting of the
permanent followed by the general library, is produced by the
section of the Editor deck named PLIB2, the FORTRAN I
Permanent Librarian Program. After generating the first two
files, FNEDT2, passes control to PLIB2. PLIB2 reads the
permanent library from the card reader and writes it onto the
System tape. When it encounters the program cards of GLIBZ,
FORTRAN II General Librarian, it skips over these cards,
reads the general library from the card reader and writes it
onto the System tape. The reason for GLIB2 being in the
Editor deck is explained later in this Manual. PLIB2 then
passes control to the General Diagnostic Editing Program,
FNDE2.

The FORTRAN II General Diagnostic Editor Program, FNDEZ,
is the last section of the Editor deck. Its purpose is to read
the FORTRAN II General Diagnostic file from the Master tape
and write it onto the new System tape.

Maintenance of the FORTRAN II' Editor deck will be by binary

cards, distributed by the IBM FORTRAN Maintenance group,
for corrections and changes to the System. Memorandums

accompanying these change or correction cards will indicate
where the cards are to be incorporated into the Editor deck
and the reason for the change or correction,

18




System Tape
Format

The following types of corrections or changes are possible in
the FORTRAN II System: ‘

1. Change existent record on the Master tape.

If the contemplated change does not involve changing the
first or last location which the record is to occyupy in core
storage, it is sufficient to insert the required program
card(s) after the last binary card (if any) following the
Master Record. If there is a change in a record's entry.
point, or if the first or last core location is altered, then
its Master Record card must be changed accordingly.

NOTE: There is no Master Record card in the Editor
deck for the special first record, 1-CS.

2. Delete existent record on the Master tape.

Make the first location higher than the last location on the
appropriate Master Record card., This is most easily
accomplished by making the last location zero.

3. Insert a New Record.

. Insert a New Record card, followed by the required
program card(s), into the Editor deck where the new
record is desired.

4. Insert or Delete a File Mark.

Insert or remove the corresponding End File card in the
Editor deck. This action should not be required in using
FORTRAN II.

The method of generating a record of the first two files of the
System tape by FNEDTZ2, is as follows:

1. A buffer for each record, except the special first record,
1-CS, of files 1 and 2 is set to O's in cores.,

2. This buffer is then overwritten by any éorresponding record
of the Master tape (if there is a Master Record card in the
Editor deck for that particular record) and in turn is over-

written by any program cards following the Master or New
‘Record card. ‘

19




Operating
Instructions -

FNEDT2,
PLIB2, and
- FNDE2

Error Halts
in FNEDT2,
PLIB2, and
FNDE2

Error Halts in
FNEDT2

3. The buffer is bounded by the first and last légatiOn data
given on a Master or New Record card,

4. The buffer is preceded by a cheék sum and the 8L word of
the Master or New Record card indicating in octal the entry
point and the first location of the record.

5. This buffer is then written from cores onto the System tape

as a record.

H. Upon incorporating the latest change or correction into the
Editor deck, the following steps are executed to generate a new
System tape. Remember that FNEDT2, PLIB2, and FNDEZ are
- within the complete Editor deck. '
1. Mount the Master tape as logical tape 5. Keep file-protected.
2. Mount the tape, which will become the new System tape, as
logical tape 1. Do not file-protect at this point,
3. Ready the FORTRAN II Editor deck in the card reader.
4. Press LOAD CARD button.
5. Correct FINAL STOP occurs at 77777g. :
6. File protect the new System tape on logical tape 1. This tape
is ready for immediate FORTRAN II compilations.
I. Since FNEDT2, PLIB2, and FNDE2 are executed consecutively in
generating a new System tape the following error halts are listed:
Halt (octal): Reason for Halt: Procedure:
27 Card check sum Press START to accept
" error. information,
54 False EOF at Get off machine, orstry
card reader. again from beginning of
Should not occur procedure,
Machine error.
72 Card check sum Press START to accept
error card. :

107

Illegal card sequence
in Editor deck.

20

Get off machine. Correct
Editor deck. Restart
entire program.




Error Halt
in PLIB2

Error Halts
in FNDE2

Halt goctal):
176

255

276

327

127

10

5673

5714

6041

77777

Reason for Halt:

False EOF at card
reader. Should
not occur. Machine

‘@rror.

False EOF in reading
record from tape 5.
Machine error.

Redundancy or
check sum error
reading record
from tape 5.

Master or New
Record card calls
for record in Editor
deck larger than
capacity of FNEDT2
buffer. Buffer runs
from 353g to end of
memory.

Card check sum
error in reading
library subroutines
from Editor deck.

False EOF in
loading in FNDEZ.

EOF at card reader.

Checksum error.

RTT error on
reading Master tape.

- FINAL STOP.

2l

Frocedure:

Get off machine, or

“try again from beginning

of procedure.

Get off machine, or try
again from beginning of

procedure.

Press START to read
tape 5 record again.

Get off machine. Record

be subdivided.

Press START to accept

information,

Press START to read
more cards,

Press START to read

more cards,

Press START to accept

information,

|
|
1

Halt occurs after 15 tries.

Press START to accept .

information.

\
i
4

Writing of the new System

tape on logical tape 1 -

is complete.




PART 3

Description
of the General
Librarian
Program -
GLIB2

Operating
Instructions

for GLIB2 and

.FNDEZ

Error Halts in
GLIB2 and FNDE2

<

Updating the General Library

A,

~As explained previously, the third file of the System tapé

consists of the permanent library followed by the general
library. The permanent library is, of course, never changed.
When additions or deletions to the general library are desired,
GLIB2 makes these changes by first duplicating files 1 and 2 of
the System tape and the permanent library from the existent
System tape onto the new System tape. GLIB2 then reads the

‘general library from the card reader and writes it onto the

new System tape. FNDE2 then duplicates the fourth file of
diagnostic comments from the existent System tape onto the
new System tape. Each general library subroutine added to
the general library of the Editor deck by the installation must
be in relocatable binary form and preceded by its control card.
The format for a general library subroutine is found in the
FORTRAN II Programmer's Manual. The specifications for
the control card is found in PART D of this Section. '

The following procedure is followed when additions or deletions
are desired in the general library: o

1. Extract GLIB2 and all succeeding cards from the existent
- Editor deck.

2. Make the desired changes by adding or deleting the general
library control and subroutine cards. ‘

3. Ready this deck in the card reader. It should consist of
GLIBZ, the updated general library, and FNDE2.

4. Mount the existent System tape as logical tape 5,

5. Mount the tape, which is to be the new System tape, as
logical tape 1. This tape is not to be file-protected at this'
point.

6. Press LOAD CARD button.

7. Correct FINAL STOP occurs at 77774,

8. Restore the deck from the card reader stacker to its proper
place in the Editor deck. '

9. File-protect logical tape 1. This new System tape is now
ready for immediate object pProgram compiling,

The following error halts may occur during .the execution of
GLIB2 and FNDE2:

22




Error Halts in
(GLIB2)

el

40

43

56

62

64

70

77

102

107.

112

130

134

136

Halt goctal!: '

- Reason for Halt:

Either Tape 5 in -
correctly written
or machine error.

RTT error read-
ing tape 5.

False EOF. machine

error.

Tape 1 record word
fails to agree with
tape 5 record word.

Sa.fne as for 62,

RTT error reading
back tape 1 record.

False EOR skip.
Machine error.,

False EOF skip.
Machine error.

Checksum error.
reading Tape 5
record.

RTT error reading
tape 5 record.

False EQOF, machine .

error.
Tape 1 record word
fails to agree with

tape 5 record word,

‘Same as 134

23

Pro¢ecure

Restart entire program.

Press START to try
again.

Restart entire program.,

Press START to try
again,

Press START to try
again.

Press START to try
again. '

Restart entire program.,

Restart entire program.

Press START to reread
and recheck tape 5
record.

Press START to try
again,

-~

Restart entire program,

Press START to
reread and recheck
tape 1 record.

Press START to reread
and recheck tape 1 recorc




1

142

146

160
173
200
206
211

227

233

235

241

347

Hait jdcta.lz:

Reason for Halt:

RTT error reading
back tape 1 record,

RTT stop after
having encountered
tape 5 file tape
marks (file 1)

Same as 146 (file 2)

False EOR skip.
Machine error.

False EOF skip.
Machine error.

Checksum error
after reading
tape 1 record (file 1)

RTT error after
reading Tape 1
(file 3)

False EOF. Machine
error.

Tape 1 record word
fails to agree with
tape 5 record word.

Same as 233

RTT error reading
back Tape 1 record
(file 3).

Card check sum

error reading general
library cards from the
card reader.

24

Procedure:

Press START to try
again. =~

Press START to recheck
tape mark.

Press START to recheck :
tape mark,

Restart entire program.
Restart entire program.

Press START to try
again.

Press START to try again

Restart entire program.

Press START to reread
and recheck tape 1 record

Press START to reread
and recheck tape 1 record

Press START to try again

Press START to accept
information.




FNDE2

General Library
Control Card
Specifications

Halt (octal):

427
436
454
10
5673

5714

6041

Rea,s‘ons for Halt:

Incomplete 1st
record of lst file
written on tape 1.

Incomplete 1st/2nd
file record written
on tape 1.

Incomplete perman-

ent library record
written on tape 1.

False End of File
in loading in FNDEZ2,.

End of File at card
reader,

Checksum error.

RTT error on
Master Tape.

Procedure:

Press START to try
again, -

Press START to try
again.

Press START to try
again.

Press START to
read more cards,

Press START to
read more cards,

Press START to accept
information.

Halt occurs after 15 tries.
Press START to accept
information,

D. Each subroutine in the General Library consists of one or more
control cards, followed by the subroutine proper on relocatable
- binary cards. The specifications for the control cards are as

follows:

Rows
D e ———

9

19-21 Blank

22-36 Blank

25

Columns

1 " Must be punched. .

2-3 Blank

4-18 Count of words on this card, not
including the 9 row.




37-72" Checksum (add-and-carry Logical)
‘- of all words on this card except 9R.

8 ~1-3  Blank .
4-18 Lerl;gth of Transfer Vector.

19-21 Blank.

22-36 Number of words {in octal) in subrpﬁtiné‘
37-57 Blank.

58-72 The 2's complement of the length of
common storage used by the subroutine.

7 , ~ 1-36  Contains the BCD representation of the
' name assigned to the first entry point
(or to the subroutine if there is only
one entry point). If the name contains
fewer than 6 characters, each unused -
6-digit group at the right must be filled
in with the BCD character 110000. ‘

37-57 Blank..

58-72 Address, relative to 2ero, associated
. with the name in columns 1-36.

6,5,..., '1-36  If the subroutine contains more than one.

©  entry point, the names assigned to the .

second, third, etc., entrv points are

1istéd in these fields in order,i.e., the

~second in row 6, the third in row 5, etc

~When all names have been listed, the re=

maining rows are left blank. The name

are represented as described for Row 7

37 - Any entry point which will cause the
specifications for a library routine to =
be met can be given a function name

(or several names if desired). Such

names can be distinguished as primary




 Rows Colﬁunms'

38-57

or seconddrx names by not pref:xmg
or prefixing, the entry pmnt with a

. minus sign (i.e., a punch in col. 37
of the appropriate row ). The meahing

of primary and secondary names

arises out of the following Rule of
precedence which is used by the
FORTRAN II System in compiling
library subroutines into the Object
Program:

RULE: When a function is mentioned in
a Source Program, the routine which
will be used is the first routine on the
System tape which meets either of the
following conditions: (1) The name
mentioned is a primary name of the
routine; or (2) The name mentioned is
a secondary name of the routine, and at’
least one of the primary names of the
routine is also mentioned. ‘

Example: If the general library of the
System tape is arranged so that the
routines which have many secondary
names precede the routines with few

or none, this above stated Rule will
prevent unnecessary duplication of
routines in the Object Program. Suppose
the System tape contains an arc sine
routine which also has an entry point
which will compute a square root, and
that this routine is given two names,
ASINF (primary) and SQRTF (secondary).
Also, later on the tape is an ordinary
square root routine with the single name
SQRTF (primary). Then a source
program which asks for both ASINF and.
SQRTF will cause compilation of the
former program only.

Blank




"Rows - Columns

’ = ‘ . 88-72 The address, relative to zero, g9
’ : : o associated with the name in col. 1-36,

Note: If there are more than one entry .
- : point names, one or more additional

control cards are required, containing

the eleventh, twelfth, etc. names.

Supplementary Control Cards must

have row 9 punched as described above,

and the names must start in row 8.

.

The number of words (excluding common storage) contained
in the general library subroutines along with their descrip-
tion is included in the following table:

No. of Words

Name: (in decimal): Description:
LOG 39 Natural logarithm subroutine.

. : SIN/ 107 Floating point sine and cosine “

‘ COos subroutine, :
EXP 47 Floating point exponential ‘
subroutine. o

SQRT 21 Square root subroutine.
ATAN 84 Floating po'int arctangent

subroutine,

TANH 89 Floating point hyberbolic
' : tangent subroutine.




.SEC TION II

PART 1

On-line or
fo -line
Ingut

Tape
Assignment

Sense
, Switch
Settings

Using the 704 FORTRAN II System

1

Machine Operations

A. The card input to the 704 FORTRAN II System can be on-line
or off-line. If on-line it consists of the Source Program
Statement cards; if off-line, it consists of a tape prepared from
the Source Program Statements by perpherial card-to-tape
equipment. It should be noted that in batch compiling these two
modes of input cannot be inter-mixed,

B. The following tape unit assignments are to be made:
l. Non-batch compile:

a. Place the System tape on logical tape 1,
b. Place the input tape on logical tape 2, if input is not cards.
c¢. Ready logical tapes 1, 2, 3, and 4. . .

Note: Logical tape 2 is always readied regardless of whether
input is on cards or tape.

2. Batch compile:

a. Place the System tape on logical tape 1.
b. Place the input tape on logical tape 5, if input is not cards.
¢. Ready logical tapes 1, 2, 3, 4, 5, 6, and 7.

Note: Logical tape 7 is not required if every Source Program
calls for punched card output. Logical tape 5 is always
readied regardless of whether input is cards or tape.

C. The followmg Sense Switch settings are to be made for FORTRAN
II compiling;

Sense Switch 1 Up Binary cards for the object program(s)
are punched on-line. If not batch
compiling, tape 3 contains the binary
program. If batch compiling, tape 3
contains the binary program for the
last program compiled. Tape 7 will
contain no binary programs, ‘

29




Sense Switch 2

Sense Switch 3

Sense Switch 4

Sense Switch 5

DOWN

UPp

" DOWN

UP

DOWN

UP

DOWN

Uup

DOWN

30

N

Binary cards for the output program(s)
are not punched. Tape 3 contains

the binary program for the last or

only source program compiled. If
batch compiling, tape 7 contains the
binary programs for all the source
programs compiled in the order they
were compiled.

Produces, on tape 2, two files for the
source program compiled, containing
the source program statements and a
map of object program storage. If
batch compiling, tape 6 will contain -
two files for each program compiled ‘
and tape 2 will contain two files for

the last program compiled. ‘

Adds a third file for each program
compiled (see above) containing the -
object program in SAP (SHARE Asseme-
bly Program) type language on tape

2 (and tape 6, if batch compiling).

No on-line listings are produced.

Lists on-line the first two or three
files of tape 2, depending on the
setting of Sense Switch 2,

Causes FORTRAN II to produce a
program optimized with respect to
index registers.

Causes FORTRAN I to produce a
program not fully optimized, with
respect to index registers but which
will be translatel more rapidly,

Library Rout'hes are not to be punch-
ed out or wri ten on tape 3,

~ Causes Liicary Routines to be punch-

ed on-lins or written on tape 3, de-
pending .n whether Sense Switch I is
in the /' P or DOWN position.




Console
Operations.

Sense Switch 6 UP Single program compilation.

DOWN Batch compiiation.

The following operations are to be performed when 704 |
FORTRAN II compiling:

1. Place the Share Printer Board #2 in the on-line printer.

2. For on-line card input, READY the Source program cards in
the card reader. :

3. For tape input, READY the card reader without any cards
in the hopper. ' .

4. Rewind the FORTRAN II System tape on logical tape 1.

5. Press LOAD TAPE button to begin compiling.
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704 FORTRAN 11 Executwe System Halts:

SECTION REC. OCTAL STOP

NUMBER. NO. LOC. SOURCE
1-cs 000 27 Tape 1
1 013 30 Machine
error.
PRE 1 001 0147  Program
Successful 009 = 35 Job

Compilation
Record

Source 010 50
Program

Error

Record

PROCEDURE AND DETAILS

Press START to try reading. Tape 1 (System
Tape) again. Tape 1 has been read once
unsuccessfully due to either Redundancy
error or check sum error in reading in
System record.

If not batch compiling, press START to
rerun problem. If batch compile, press
START to rerun current problem; or, turn
on Sense Light 1 and press START if next
problem is to be compiled.

Remove cards from card reader and run Out
the cards in the reader. There is an
impossible character (non-hollerith) in the -
3rd card from the last card in the stacker.
Correct the invalid character before:
recompiling.

Cornpilation is complete. All source

Completed programs have been compiled, or an

Source
cards or
tape 5

attempt at compilation has been abandoned
because of source program or machine
error. Computer control is returned to

the installation via a load button sequence,
If card reader is ready, but empty of cards,
this halt reSults. ‘

Compilation is complete. There has been a
source .program error if in single problem
compile mode. This halt can also result

if the END card in a batch compilation s

missing or mispunched, or if tape 5 cannot
be read successfully. Computer control is
returned to the installation via a load hutton
sequence. If card reader is ready, but
empty of cards, this halt results.

-~




o Compilatibn

System Output

A. FORTRAN Hv'compilatiovns are terminated by successful
compilation or machine error stops.

1. Successful compilation.

a. The tape and punched card output of a FORTRAN II
compilation is given in B and C which follows.

b. A load-button sequence for the card reader is executed.
If the card reader is empty and the operator presses

START, the FINAL STOP occurs at 358.

2. Machine error stop.

a. The FORTRAN II Diagnostic system is explained in
SECTION V.
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Tape o - B. FORTRAN 1 produces the followmg tape output (1f Sense
Output T Switchl is DOWN)

. , L Noy-bi;.tch;compile: S e .
a. Logical tape 2 (for off-lifie printing) contains:
File 1: Source Program
File 2: Map of Object Program storage
File 3: Program in SAP type language (if Sense Switch.
2 is DOWN)

Note: The printer must be on Single or Double space
' for off-line printing.

b. Logical tape 3 contains binary output as follows:
Main Program consisting of:
'Program Card
Program in Relocatable Binary
Transfer card in Relocatable Binary -
or

. Subprogram consisting of:

Program card
Program in Relocatable Binary

Note: The BSS Loader is not written on tape 3. Each
tape 3 record is a card image.

2. Batch compile:
a. Logical tape 6 (for off-line printing) cor;tains:
Same as ,"l.a"v for each program.
b. L;ogical tape 7 contains binary boutput as follows:

Same as "1.b'" for each program (if Sense Switch 1
is DOWN),

Note: The BSS Loader is not written on tape 7. Each
tape 7 record is a card image,. :

° v S '




. Punched Ci,rd' - C. FORTRAN II, if Sense Switch 1 is UP, produces the followixxé L
.Output ‘punched card output: R
1 Compilation of a M‘a’i'n Program:

BSS Loader (9 cards)

Program card

Program in Relocatable Binary
Transfer card ( 9 punch in col. 1)

2. Compilation of a Subprogram:

Program card
Program in Relocatable Binary

Note: The BSS Loader and the Transfer card are not
punched out for Subprogram(s).
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SECTION II

. PART 1

Composition
of the Object
Program.
Deck

.Prepa.ring
the Object
Program Deck
for Loading

Executing the Object Progré.m

Object ‘Prog ram Deck

A.

The binary card output of a Main Program compilation consists

of the following sequence of cards:

BSS Loader ( 9 cards )

Program Card .
Program in Relocatable Binary
Transfer Card ( 9 punch in col. 1)

The binary card output of a SUBROUTINE or FUNCTION sub-
program compilation consists of:

Program Card
Program in Relocatable Binary

Where a permanent or general library subroutine is called,
by a program compilation that does not suppress punching of
subroutine cards, the subroutine card output will be:

Program Card
Program in Relocatable Binary

In order to run the Object Program, the FORTRAN II Object
Program deck must consist of the following sequence: ‘

| BSS L.oader

Program Card
Program in Relocatable Binary
Program Card
Program in Relocatable Binary
Program Card
Program in Relocatable Binary

,
- -

Transfer Card ( 9 punch in col. 1)

One of the programsé must be a Main Program and all the others

subprograms. The programs may be in any order.

L)

The deck is readied in the card reader and the LOAD CARD
button is pres sed,
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“All f:hé :s_ubprograms called for in the Main Program and other

subprograms must be in the deck if it is to run. Of course, they
normally will be as a result of a compilation with Sense Switch

5 DOWN. If any are missing, a stop at 77756 or 77775 will

occur during loading.

Although duplicate subroutines taken from the library tape will -
never occur in a single Main Program, SUBROUTINE, or FUNCTION
compilation, they may easily occur in a Main Program - Subprogram
sequence. If this occurs, the duplicate copies will be loaded,
although only the first of these will ever be called during execution.

a. To save core space during execution, the duplicate subroutines
should be extracted from the compiled deck. This may be
accomplished be searching for the program card that identifies
it and removing it along with itsibinary cards,

1. The program card is identified by a 9 punch in column 1
and by punching in the 8 row words., The transfer card,
which also has a 9 punch in celumn 1, has no punches
elsewhere. The program card of a subprogram is
distinguished from the program card of a Main Program
by not being blank in the 7 row.

2. The physical sequence of subprograms belonging to any
Main Program, SUBROUTINE, or FUNCTION compilation is
the exact reverse of their appearance in that section of
the Object Program Storage Map labelled '"Subroutines
Punched from Library."

b. In order to save both compilation time and card searching time
caused by duplications of library subroutines, binary card copies
of certain of these frequently used subroutines may be kept
aside and inserted into the load deck when needed. This would

enable some programs to be run with Sense Switch 5 UP, which
otherwise could not be,

The transfer card must be the last card in the load deck. It is,
however, compiled as the last card in the Main Program, and the
Main Program may not be the last program in the deck ready for
loading. In this case, two alternatives are available:

‘a. The transfer card may simply be extracted and placed at the

end of the complete load deck.

b. Another transfer card ( 9 punch in col. 1) may be placed at
the end of the load deck. In this case a stop at 77775 will
occur during loading at the time the first transfer card is
encounteréd. Pressing the START buttorr enables loading
to continue,
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The Control C.
Card ‘

The Control card is used to relocate lower memory
locations upwards in cores, and Common data

. - downwards in cores. That which is referred to in

the FORTRAN II Manual as the Common Reassignment ,
Card is a Control card with reference only to the relocation
of Common.’ When the Control card is used, it must

be placed immediately before the pProgram card of

the program concerned.

.31




@ rarT:2

Error Halts in the BSS Loader

Reason for Halt:

Error Halts

in the BSS

Loader
3
20
77453
77556
77756

77775

Halt (Octal):

Instructions and
symbel table of
Loader-overlap.

End of File in the
card reader.

Instructions and
data overlap,

Check sum error.

More than 20
subroutines are
missing,

Missing sub-
routines,

38

Procedure:
s e

Terminate loading. Combination
of program and transfer vectors
too long. Rewrite program.,

Press START to read more carde. |

Terminate loading. Combination
of instructions and data too long,
Rewrite program.

Press START to accept informa-
tion, .

If missing subroutines are at
hand, press START until stop
at 777753 is reached. Follow
instructions (a) for that stop.

This stop indicates the TRANSFER
CARD has been reached. It is
caused by one of two occurrences:
(a) Loading has been completed,
but at least one of the subroutines
called for is missing. Location
77453 contains the BCD name of
the first missing subroutine,
location 77454, the second, etc,
If the missing subroutine(s) is
immediately available, it may

be loaded without starting the
entire loading process over again.
Place another TRANSFER CARD
(9 punch in col. 1) at the end of
the routine(s), ready in the card
reader and press START.,

(b) The TRANSFER CARD en-
countered is really a premature.
one that simply has not been
withdrawn., Be certain that a
TRANSFER CARD is the last card
at the end of the deck and press
START.




PART 3

Error Halts in
the Object
Program

Error Halts in the Object Progrém

There are 11 standard errof halts in Object Program level Input-

Qutput routines.

They are to be recognized not by looking at the

Instruction Counter but by looking at the HPR instruction itself

in the Storage Register.

Halt: Reason for Halt:

HPR 0,0 End of File in reading
binary tape.

HPR 0, 1

End of File in reading
cards or BCD tape.

HPR 1,1 Inappropriate char-

HPR 2,1 acter encountered in

HPR 3,1 a data field in read-

HPR 4,1 ing cards or BCD tape.

HPR 5,1 Illegal Control Char-
acter in FORMAT
Statement.

HPR 0,2 Non-hollerith char-
acter encountered in
reading input cards.

HPR 0,3 Redundancy cbeck in
reading BCD tape.

HPR 0,4 Echo check in print-
ing.

HPR 7,7 Binary tape error in

reading binary tape.

Procedure:

Press START to begin reading
next file.

Press START to begin reading
next file. :

Pressing START causes that
character to be treated as a
zero.

Press START to continue.

Correct card, ready in the card
reader and press START. DO NOT
press START before correcting
card(s).

Press START to accept informa-
tion read. :

Press START to continue. ,
Press RESET and then START to
repeat line and then continue. '

Press START to ac‘cept informa=-
tion read.

Note: The error halt HPR 7,7 in octal, as it would appear in
the Storage Register, is shown as follows:

042000700007
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- Additional Halts in the Object Program:

If a Source Program does not end with either a PAUSE, STOP, or an IF/GO

TO type statement, a card reader load button sequence of instructions is
compiled as the last executable instructions in the object grogram. Two
halts, namely HPR O, 7 and HPR 1, 7, appear in this sequence of instructions.

The compiled instructions are as follows:

RCD
CPY O

XIT *+2

HPR O, 7 = CARD READER EMPTY

CPY 1 '

XIiT O - '
2047D1 HPR 1, 7 CARD READER EMPTY, START BUTTON PRESSED
: TRA 2047D1 . '

.

0

The HPR O, 7 signals an EOF condition at the card reader. In the event
the START button is pressed, the HPR 1, 7 occurs.
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Permanent Library and General Diagnostic

Table and Description of the Permanent Library

The number of words (excluding common sforage) contained in the
permanent library subroutines are included in the following table
along with a description of their function at Object Program
execution,

No. of Words .

Name: {in decimal): Description:

DBC 462 Converts BCD to binary according to

: the Source Program input Format
statement, '

CSH 137 Reads Hollerith input data cards

- from the card reader and converts
this data to BCD,

TSH 21 Reads BCD data from a BCD input
data tape.

BDC 514 Converts internal binary to BCD
according to the Source Program
output Format statement.

SCH 90 Converts BCD to punch image and

‘ punches Hollerith cards on-line.

SPH 158 Converts BCD to a print image and
priats and echo-checks on-line.

STH 12 Writes BCD data on BCD output tape,

LRT 80 Saves machine configuration (i.e.,
AC overflow, etc.) upon entering
input conversion routine and restores
them upon exiting back to the main ,
program.

EXP(1 T 34 Exponential routines compiled by a“ |

EXP(2 38 Source Statement such as YzE*%X,

EXP(3 100 One of the three routines is

compiled depending on whethar

a fixed point bage - fiiced pPQeint
expor~nt, floating point base -
fixed point exponent, or a

flo:’ing point base - floating point
exyonent mode, respec tively, is
syr.cified in the Source Statement.
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Note: The subroutine FIL, which controls the transmission’
of any remaining BCD output, is contained in the
subroutine BDC. ‘

The subroutine LEV, which saves all indicators before
Input-Output transmission, and the subroutine RTN,
which restores all indicators after Input-Output
transmission, are contained in the subroutine LRT.

PART 2 FORTRAN II Pseudo-Operations

FORTRAN II :

Pseudo-Operations Two pseudo-operation codes, XIT and NTR, appear in the SAP
type language listing. They are compiled purely for reasons .
internal to the FORTRAN II executive system. XIT is simply
another way of designating the machine code TTR (0021) and
NTR designates a TXI (1000). These are found only in
instructions resulting from Input-Output statements.

JMpwv Ot pet @’m&d
| XIT Adane oo TT
Qo NTR ° " TXT
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.PART 3 Description of FORTRAN II Diagnostic System

e FORTRAN II D1agnostzc may be considered as havmg two
divisions -.the Section I diagnostic and the General d:.agnosnc.

As an adjunct to the diagnostic, special supervisory routine records
have been mserted into the system,

Section I A. This diagnostic has the purpose of detecting as many errors as
Diagnostic : possible on the language or syntactical level. It results from
: the statement by statement scan of the entire problem that
Section I performs, ‘

1. When a Source program error is detected, a print-out occurs
of the offending statement, together with an explanation of
it, Section I then proceeds to its scan of the next statement. :
This means that the first error ‘only in any one statement is
detected. When all statements have been scanned, a stop
occurs advising that the Section I diagnostic is now complete.
If batch compiling, FORTRAN II will go on to the next
problem (via the Source error diagnostxc reference record
described below).

' - ‘ 2. If a machine error occurs, the error print-out advises on
. how to proceed. The operator can press START to rerun

problem or key in Sense Light 1 to go on to the next problem
if batch compiling. If both machine and source error occur
during Section I diagnostic there will, of course, be no.
option of re~running the program,

General ‘ : B. The errors covered by the General Diagnostic, its structure

Diagnostic ; on the system tape, and its operation are described as follows::

1. Typea of error.

In addition to machine errors, the general diagnostic covers
Source Program errors revealed by Sections 1' and 1"
through Section 6 of FORTRAN 11. "
a. Sectionl'" is a special diagnostic routine meant to detect
the great proportion of the source program errors not
found by Section I. These are primarily errors arzsmg”
from the inter-relationships among statements. Exampl,
of such source program errors are transfer reference
to non-e xistent statement numbers, parts of the progra.
to which there is no path of flow, and transfers to '
. ' - non-executable statements.
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2., General diagnostic on the System tape'.

a. An 18 word diagnostic record follows every record-

-,¢pr1mar11y thoae ar1smg from the exceedmg of source

: ;we hxmtatmns. These limitations are. gwen
in the ‘section on max&mum table sizes in the FQRTRAN Ilf
Reference Manual.

string on the System tape. This record is the diagnostic
call-in. A record-string is defined as a sequence of
records which are consecutively read into cores before
execution of any one of them begins. A record-string
may consist of one record,

The entire fourth file of the system tape is part of the

general diagnostic, A description of the fourth fxle records

is as follows:

(1) 1st record - a short read-in record, reading in the
second or main record,

(2) 2nd record - the main record which determines the
compilation stop and other necessary information
involved., - , : ,

(3) other records - contain the specific comments and
relevant table look-ups for the particular compilation
stop. ‘

There are three records used in conjunction with the
diagnostic. These are explained in detail in Section
C below. In addition, there is a batch compile monitor
record, which operates independently of the diagnostic,
but which is sometimes used in the transfervance of

: control between these records.

(1) The three supplementary diagnostic records are'the

Source Program Error Diagnostic Reference Record,
the Machine Error Diagnostic Reference Record, and
the Successful Compilation Record. These are records

10,13, and 9 respectively in the’ FORTRAN 11 detor
deck.

(2) The batch compile monitor is referred to only when in the
batch compile mode and when it is desxred to bring in the
next program for compilation,

(a) After determuung that there is a next program, it

transfers the program from Tape 5 to Tape 2 where
it ia ready for campzlatmn.




de

-3

(b) There is onc Source Program error that is
~ found by the batch compile monitor and this : is ks
any discrepancy in the END card of the final
program. .

3. Opération_df theﬁGé}.iera‘l Diagnostic.

When a machine or source error is encountered, the
call-in record following the current record-strmg 13
read into cores,

It reads the first 2048 words of cores onto Drum 4
(upper cores in case of drumless versions of FORTRAN
IT) and spaces forward to the lst record of the 4th file.

This record reads in the main diagnostic record. The
main diagnostic record prints out the title, the number
of the stop, and the number of the FORTRAN II

‘system record in which the stop occured.

The main record make a table search to determine
which of the following 4th file records contains the

particular information pertaining to the stop. It then
reads in that record. ‘

The particular stop record contains the error comment
explaining the stop. In addition, it may contain program
instructions which will be executed in order to obtain
detailed information that will become part of the error
comment. The error comment is then printed,

At this point a branching occurs, depending on whether
€rror was a source or a machine error. For each of
these cases control returns to a different point in the
main diagnostic record and the printing occurs advising
of the alternatives the operator may take if such alter- ‘
natives are available. Then the system tape is re-
wound and spaced to the particular - source or  °
machine - diagnostic reference record.

The alternatives are determmed in the £ollowmb
manner:

(1) If batch compiling: .

Source program error - FORTRAN II goe-s on to
the next program, if any remain,

Machine error - Press START to rerun current
program, or key in Sense Light 1 to go on to the
next program.

e



Supplementary

Records

C. The supplementary records serve two main functions,

1.

S (g)’*'Not}baiCh cﬁ‘@?gl;ng“‘

'They are the media through which decisions are made

.b. Source Program Error Dmgnosm Referem.

i

sequence f;:uted .
reader is empty.

Halt occurs at 5@8,

~Machine error - To rerun problem, key in Sense
Light 1 and press START.

and control is passed when compilation is concluded
on any one problem or on a series of problems that
have been batch compiled. The following information
giving the operations of these records should be
supplemented by Section D.1, which tells which tapes
are rewound by each of the records.

a. Successful Compilation Record - Record 9

This record is reached only when compilation is
entirely completed, It exécutes a card reader load
‘button sequence.’ ' ‘

(1) If batch cbmpiling:

(a) After successfully compiling last program, it
~is reached via the batch control monitor.

(b) If last program is halted, because of error, it
is reached via the appropriate error diagnostic’ '
‘referen(‘:e record and the batch control monito:'.ﬁ

(2) If not batch compiling, the record is reached only
after successful compilation.

"Record - Rec ord 10

(1) If not batch compiling - executes a card reader
Ioad button sequence, :

(2) If batch compiling - transfers dlrectly to bdtch
compile monitor to obtain next program, If there
is no next program, the monitor transfers contro
to the successful compﬂation record. e




c. Machine Error Diagnostic Reference Record -

(3) For certain stops during batch compilation -

There are a few stops in FORTRAN II which are

‘most likely source errors, but which have some
possibility of being machine errors. For these
cases, the option is provided at the time of the

_stop of rerunning the problem. For this purpose,

a test of Sense Light 1 is made. If the Sense
Light is on, the problem is rerun.

Record 13

(1) If batch compiling - press START to rerun
problem. If Sense Light1lis on, it will go to
‘the batch control monitor for the next problem.
If there is no next problem, the monitor transfers
control to the successful compilation record.

(2) If not batch compiling - préss START to rerun
problem.

2. Supervisory and special error routines may be inserted
into these records by the installation. Insertions are
made by means of the Editor deck, '

a'

Successful Compilation Record. This record, as it
is the very last record executed in most cases traced
above, may be changed and added to in any desired
manner. A symbolic listing of this record appears
in D. 2 below.

Machine and Sodrce Program Error Records., It itis
desired to make insertions into these records, great
care must be exercised. Certain conditions are
necessary far subsequent FORTRAN compilation and
these conditions must not be altered,
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Tape Rewind D. The follovn‘fing chart indicates the tape rewinds in both batch

Chart

Successful
Compilation Record
Listing

and non-batch compile mode.

Batch Compile mode:

Section 6 rewinds tapes 2,3, and 4.

Batch compile moni'tor*(at end of batch compiling) rewinds
tapes 5 and 6.

Successful Compilation record rewinds tape 1.

Non-batch Compile mode:

_ Section b rewinds tapes 2,3, and 4.

" Successful Compilation record rewinds tape 1.

Control is returned to this record ( Master Record F0090000
in the Editor deck) at the completion of a single problem
compilation, or at the end of batch compilation. Tape 1is
rewound and a load-button sequence is executed at the

card reader. An installation may change this record to suit
its own operating needs.

Symbolic Listing:

ORG 24
START LTM
REW 1 .
RCD 209 Card reader load -button sequence.
CPY O
TRA SECCPY
‘ HTR 32767 Card reader empty, Halt.
SECCPY CPY 1
TRA O
END 24

AT




"~ SECTIONV " Additional Built-in Functions

PART 1 - Chang.es to Section 1of FORTRAN Il Executive Program

Changes to Provision has been made for Lhe addition of up to ten built-in
Section I of ’ functions to the FORTRAN II system by the individual installations.
FORTRAN U - To accomplish this, certain additions and changes are to be made
Executive " to Sections I and III of the FORTRAN II system tape.

Program ‘ S ‘

Changes in State C of Section I in the Editor'deck are ab follows:

1. The name of each new routine, up to ten, is added to the
dictionary beginning at location 47564 (4 K version) or at lociitmn;a
11143 g ( 8 K version ). The name conaxsts of 3, 4, 5, or 6 alpha
numeric characters, omitting the terminal F used in the FOR~
TRAN II Source language. The first character must be alpha-
betic and must be X if the function is to be fixed point, If the
name has fewer than 6 characters, each unused 6-digit group
at the rlght must be filled in with the BCD character 110000

. (blank). The binary correction card containing this information
is placed behind Master Record FOL7 ( 4 K version ) or behmd
FO0l6A ( 8 K version ).

2. The decrement which controls the search of the dictionary. is

changed by a binary correction card. The decrement of the TXH
instruction at location 42664 ( 4 K version ) or at location 104538
( 8 K version ) must be chang,ed by -1 for each name added to
the present number of built-in functions. At present, the
decrement is the 2's complement of 20. If one more routine
is added, for example, the decrement must be reset to the 2's -
complement of 21. The following shows the present TXH
instruction for both the 4K and the 8 K versions: ‘ : ‘ ‘

4 K version: 3 77754 2 04262 "(TXH instruciion at location 426&3
8 K version: 3 77754 2 10447 (TXH instruction at location j : 04538'
‘The binary correction card containing this information is

behind Master Record F0l7 ( 4 K version ) or behind Master’
Record FO0l6A ( 8 K version ).




Changes to
Section 3 of
FORTRAN I1
Executive
Program

The function of Record 55 { Block 1B of Section 3 ) ts to select
the open-subroutme desired and subuse quently transfer to the
apecxﬁc routine needed to compile instructions for the obJect
program. This routine can be written by the individual in-

‘stallation in the form required by Section 3. A listing of

Record 55 is included in Part IV of this Section of the Manual® -
to serve as a reference for writing and including new routines,
Two new routines, DIM and XDIM, have been added by means
of Record 55-and will serve as an example for the mstalla.tmm '
These routines begin at location 71708 in the hsting :

Changes to Record 55 are as follows:

1. The name(s) of each routine added up to ten, is added to :
the dictionary beginning at 7124g. The format of the name(s)
must be exactly as used for State C of Section 1 in the detor
deck.

2. The decrement which controls the search of the dictionary mus
be changed. If done in binary, the correction must be made to
the TXH instruction at 7077g. The decrement is the 2's com«
‘plement of the number of names which appear in the dictionary
(M1D2). At present, the decrement is the 2's complement t of
2. If the routine is chanped symbolically, the symbol MIDZL
used for the decrement of the TXH instruction at 7077¢ must be
defined. This would appcear in the constant area, beginning .
at 72308. An example would be: MID2L  EQU -K, where K
dep{:nds on thc, number of narues v,‘,‘nic;h appear in the dictiona y

3. Begmmng at 71108’ a series of TRA instructions are to be in-
)cluded for each routine that s added, T hese instructions muys!
~be in the same szquence 1s tiie names appear in the dictionajy
The TRA address should be to either the- octal location wher:
the spec:ﬁc routine for corapiling appears, or, if done sy mbn
ically, it should be the syrabolic name of the routine,

4. The locations beginning at 73‘105 thirough 1?778 can be used ;ﬁor
the additional routines which will x,ompﬂe the actual mstructmia
necessary. The operalion codes used must meet the require~
ments of the CIT specifications. The XDIM and the DIM routines
_are typical examples. These two reutines have been corrib_ e
i ‘the use of Senbe watch 4 wxxwh is mwaya'avaﬂabie f‘o‘ the




5.

the proper transfer address. A (17)g in bits S-5 of the third

Each new routine added must include:

a, A TSX 7l46g, 4 (007400407146) to test the number of
arguments specified, '

b. A TSX 7154g,4 (007400407154), which will determine -
the nature’of the first argument and subsequently prepare
the compiling locations of the calling sequence to the CIT
routine. These locations will then include all necessary
addresses, tags, etc. i

c. ATXIT71748,1,~-4(177774107174) in order to update the
input AlL buffer. ‘ ' .

d. A TSX 7136g,4 (074004 07136) in order to determine if at
the end of an AlL block and if so, make the necessary
adjustments. L

If there should be exactly two arguments specified, a TSX =
71528, 4 (007400407152) will perform this test, Also, a TSX
7154g,4 (007400407154) must be included again in order to
determine the nature of the second argument and make the
necessary adjustments., This, however, must be done after

an instruction utilizing the first argument has been compiled,

If there are more than two arguments defined, a repetition ‘
of steps 1-5 can be performed. Exclude a check for the second
argument, since, in this case, the check is not valid. e

After all input tests have been coded, the instructions which
follow should be a TSX 71074,4 (007400400707), followed by 4
parameters (for each instructions of the added routine) which
the CIT routine of the system proper requires in determining
the compiled instruction necessary to the CIT format. The
initial instructions, concerning the arguments, will have their $
parameters initialized by the routine beginning at 7154 e
(called ARGTAG). All other instructions will generally con-
tain a zero for the first parameter, an operation code (XXX)

for the second parameter and zeroes for the third and fourth
payrameters. However, in the case of transfer type instruétiénas,,
an * T K is given in the third and fourth parameters to obtain =

parameter defines the symbolic address as an %, anda ¥ Kin

‘the address .of the fourth parameter will either increment or

decrement the *, ‘

.
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‘the present Record 55 on the system tape. However, there will

' The last instruction in thg; new routine added must b
7748, 1, -4 (177774100774). This will restore proper lirkage
‘with the main pregram. o

All constants, which are requxred by thea added routme, and not
presently included, must be added alcmg with t‘u. spec;ufn.
routine, :

If corrections are made in binary, they must be placed behind .

Master Record §5 in the Editor deck., If symbolic corrections

are made, the record must be reassembled, and will replace

be no need to change the Master Record card for Record 55,
Merely place the new binary cards behind the Master Record .
card.

The built-in function DIMF (Arg;. Arg,), which has served as -
an example. is defmed as Argl - Min (Ax-gl, Argz)

An example of use in a Source Program is as follows:

READ 2, A, B
BIGX = DIMF (A, B)
PRINT 2, BIGX

2  FORMAT { 2D12.4)
STOP

The four instructions compiled in calling for DIMF in the
above example, as they would appear in an actual SAP- type
listing of a main program, are shown below:

4A CLA A (1st instruction of DIM) : :
FSB B (Znd instruction of DIM) '
TPL *42 (3rd instruciior of M)
PXD (4th instruction of DIM)

*STO BIGX




| . _PART 3

Description
of FORTRAN
II CIT Format

The FORTRAN II CIT (C‘ompzlcd Instructxon«’I‘able) format
consists of 4 words for each compiled instruction. The format
for each of these words are shown in the following tables:

Word L.
s 1-2 3 17 18-20 21 32 33 - 35
Internal Formula Number Instruction Number
(IFN) in binary, right- within IFN. In bi- °
adjusted nary and right-adjusted
The S bit of word 1 is a minus if mstructxon perta.ins to a open
subroutine.
. Word 2:
S 17 18 - 20 21 35

Ope:at-idn Code in BCD

Decrement, in binary and right-adjixsted.

Word 3:

Symbolic address in BCD.

The symbolic address in word 3 can consist of one of the
followmg forms:

1. If the address utilizes 6 BCD characters, it occupies the
full word,

2. If the address is less than 6 BCD characters, it is: termmated
by a BCD blank character (110000) ‘




.. s Ex“‘a\,rynplesib

8 35 S 35

ABCDEF| 21122] 23] 24125126
ABCDED | 121]122] 23] 24] 25 | 60
ABCb00 | i21122]23]60] 00100
Ib0000 31160] 00} 00} 00 fo0

3. Special address signal:

-

A (17g) in bits S-5 defines the symbolic address as an ¥,
such as the case of the TPL *+ 2 in DIM,

Word 4:

s 1-2 3 o 17 18-23 24 | 35
Addend portion of Symbolic Symbolic tag appears as a binary
address or absolute address, number. : :

. in binary, and right-adjusted,

The S bit of word 4 is plus if there is an addend in the decrement,
. » "and minus if there is a subtrahend in the decrement.




" PART 4

Listing of ~  The SAP listing of Record 55 is as follows:

.. Record 55 ‘




07146

07071
Q7071 2 00001 4 01306
07972 =0 53400 & 02170
07073 0 34000 4 07122
07074 1 77777 & G707
07075 0 02000 C 07iv1
07076 1 17777 4 U077
07077 3 71776 4 ©7073
07100 0 07400 4 000UCe
07101 -0 63400 & 02312
07102 .1 771776 1 0713
07103 @ 07400 4 07136
07104 =C 53400 4 02312
07i05% 0 062000 & 07106
07106 0 02000 G 07170
07107 0 020u0 U CTi71
- 07110 O 000U0 © COGGO
07111 0 0000V 0O OUGUUY
07112 000000 U UGULD
07113 0 00000 © COuUy:
07ile¢ O 000UG U GOvuu
07115 0 CO0DCO & €Cuu00
07116 0 00020 & QGLOC
07117 0 00GU0 O COQJ0
07120 - 0 00000 C GQLOD
07121 -0 GOCU0 0 0COUO
07122 672431666060
07123 243144606060
Q7124 O Q002U U 026Uy
07125 0 00000 .G COCUO
07126 ©C 00000 O COCUO0
07127 0 00020 © ooeac
07135 © 00000 D 0BOC
07131 0 000GC O CCu 00
07132 -0 OGOO0 U COvcuy
07133 0 COOLGG O 000U
07134 0 C0000 9 00LUD
07135 0 00000 ¢ 0©0DOGC
07136 =0 63400 4 ©7230 .
07137 =0 75480 1 0UULY
07140 0 34000 C 023u5
07143 0 02000 & GOoul
07142 0 07400 & 00341
07143 0 07400 & 00UUS
07144 -0 53400 4 07230
07145 0 02000 4 00001
0 50000 1

OP1

MiD2

TEST

ORG

TIX
LXD
CAS
X1
TRA
TXI
TXH
TSX
SX0
X1
78X
LXD
TRA
TRA

~TRA

HTR
HTR
HTR
HTR
HTR
HTIR
HTR
HTR
~TR
HIR

5C0
BCD
HTR
HIR
HTR
~TR
RTR
HTR
HIR
HIR
HTR
HTR

SXD
PXD
CAS
TR
TSX
TSX

LXD

CTRA

02327 TEARGL CLA

. ’

3641
MASTER RECORD CARD = FNOS5
ROUTINE TO HANGLE ADDITIONAL SUGROUTINES IF UESIRED

M135059491) CUMPARE M1D FOR PRESENT SUSROUTIMNES
L1014 : COMPARE ADD ITs OPEN SUBSs IN MiL2
MlD2s4 WITH CURRENT NAME. ’
OP2s40~-1 NOT FOUNDs GET NEXT M1D2 ENTRY

oP3 . FOUND

OP2sbe~-1 NOT FOUNDs GET NEXT M1D2 ENTRYe
OPleselp2u TEST FUR END OF M1D2. -

4ok CURRENT SUb NOT IN M1D2

CCELL o4 SAVE IRC FOR LATER BRANCH OF SAME INSTS
OP3+29ie-2 INDEX TO GET NEXT & wURUD INSTre

TEST e TEST FOR END OF CURas CUMPAIL Rtle

CCELL 94 GO TO THE COMPILER FUK PARTe SUc:udTIng
IPLt]e6 COMPALL INSTRUCTION

XD1IM OPEN SUB IS X0IM

DIM . OPEN SUB 15 vin ~

SPACE FOR ORANCHING TG ig nvdl:lbu»«i.
OPEN SUBROUTINES ThE LIST UF TRARSFLRS

TO ADDITIONAL OPEN SUpS MUST ot wihucna-

ED IN THE SAML WAY AS Trid ADDITIUwAL uroi
SUB NAMES ARE ORDERtD IN Tra viCTivis
ARY M102,

THE DICTIONARY FOR AULDITIONAL OPEN SUBROUTINESs AND
CONSTANTS USED IN THE DISCRIMINATION PRUCEDURE.
1X0IM OPEN SUB XLIM
1DIM OPEN SUB DIM
SPACE FOR ADDING 10 ADDITIONAL UPLX >uude

FOUR SUBRCUTINES USED IN COMPILING OPEN bUBﬂOUTXh;:
1eTEST

Cora SAVE LINKAGE

Ol ) COMPARE CURRENT VALUE OF [R1 wWiTH

MIALWwN 25 COMPLe OF WORD CUUNT,

1ot

MlOZlO-A CURRENT RECORD EXHAUSTLD

Gk : STOPe NO OF WDSe IN CUR REC EACEEUS WUe
’ A COUNT

Crd RESTORE LINKAGE

les RETURN

2 TEARGle ROUTINE TO DETe 1F TOO FEW ARGS bPLClFItD

AlLsl ‘TEST FOUR ALL UNES XN 15T wp GF CURc INSTR

55

CF3plazso ot o

F3Bi2le0
F3512150
F3012200
F3Blazio
Fivlzzz2o
F3812230.
Fisleas0

F3812200
F3Bi2 :
F3bl2280
Figlegx0
F3pl2300
Fiplaslo
Fipidsc0
Faclcasl i
Finidsag
Fioldlday
Favidsed
F3uiddl?Q
Fiolessl
F3le3ds?
F3812400
F3B124190
F3glzagl
F3812430
Fogigany -
F3pidasty
F3B12460 -
FiBlza4le: -
Fluddbol
Favi2avo
F38l12500
F3sles1Q
F3ul2o20
F3:5312530
F3B812540.
F3812550
F3p12560
F38le570
Fibleou0
Figlz2590.
F3612600
F3pliélo
F3bl2eg
F3812630
Fiblaox
F3bl265
F3512600
F35i2670
F3612680
F3it12690;
F3pl2700°




07147

07150
07151

07152
07153

,,n<°?15g.
R85

071%6

97157

071868

07161

. GT162
+07163

DT 64
07365
Lur1ss
07167

CoT170

C7171
Lo GrLTe
R ok & T
AT RTe
ity e

97176
07177

G200
72

d svb‘

0720
¢7:03

=204

97205
v1200
07207
07210
07211
07212
¢3213
07214

o QT2Ys
Ur2i6.

Q7217
07420
07221
07222
07223
07224
07225
0226

Br227

50300

1

!

oaovbaéobojeoo

¥

Soon

c .
G ¢
g g
i
3 i
[LRRs
o
G
5ot

Loe

. vy
WIDC?O(BCJO(DC)Ofﬁﬁ?OC}QLﬁﬁ()OﬂﬁCﬁ@

40200
10000

02000

56300
02200

60100
58200
€000
3235040
1C283
63670
76300
C740¢
Ta500

Yoo

&T‘Q&‘O@‘#(ﬁ@hfﬁhleh

SN N T 3 A

BRGNS

02211
02155
Q000

02327
07235
c2331

C23e4

C2332
023:5
L2297
CLgul
Q7230
U143
g1.16
h0’~3
S33Y

W

o ‘_) w1

Coles

LTi6e

0 00006 €

b iien Mo BEU R 2
L R R T Y
B

kel

K

J SRV TR 7 PN
A SV S N w R s S5 ¢ B o)

A O I e lie S

ALLONE
ERRUR ]
1ok

3 TEARGZ. ROUTINE

Altrl

- SUBPAT
A CATL+Z2

MiCn+2
AlL+3sl

MICA+3
< TGMSH

PR
Ces

=G

M125000e

9%

Y Leb
B ; )
THE RLUT N

100

TEan uAi&

c ARCTAGYY
| Clsla~4

TeE3T ek
Tiadberw
CiTo0yso
MICTH
Lili)
MI{ws+?
Milars
ARwTAG &
L {Sus)
FRui
wir5n)
RV Y
LiTulrs
Lid)
MICa+i
Mila+d

TMICx+3

CITo0ys

TR LG
RoLETrL

017

R it2el

CITuCr«
L3y

LKD)
Loy

Ltg)

:REbUMt:li*hy

.

ALL ONESe GO TO PRUPER STUP

NOT ALL ONESe RETURN

TO DETe IF TOO MANY ARGS. SPECIFicD
TEST FOR ALL ONES In TST WORD GF

PLACE SUMb ADORESS OF " CURRENT ARG
IN MICwW+2 .
PLACE RELATIVE ADDe ANU TAG OF (UKR=-

RENT ARGe IN M1Cw+3
"TEST FOR. TAG

NO TAGs RETURN

ARG TAGGEU« SAVE LINKAGE

TEST FOR END OF CHTAL Tagi:
CHIAG TABLE NOT EXHAUSTLC. .
END OF CHTAG TABLE. REDTJR L=

T DICATOR Aﬁd LiNkAo'

REZTURN -

*UR COMPILING THo OPLN SUSROUT INES uiltanD AuiM

TURN ON SENSE LIGHT 108 FUR XuiM
TEST NOe OF ARGS SPECIFIZD
TEST WHETHER FIAST ARGe 1S TASubu

INDEX CUMPALL RECORD Tu BEGe UF HekT Rzl

TEST FUR END UF CURRENT 41v Raluko
TEST NOo OF ARGS. SPECIFliu

COMPEILE FiRST inSTe FUK DIM ARG Xoid o
LOCATION (15T wD) e
CLAIZND WDa} o ;

. FIRST ARG (35D w3

KEl e ADD END TAG OF 1ST a=a (&TH ai)
TEST wrHoTHCLR ZNDe ARG TALLID ETL.
PREPARL OP» WO (2ND WU} OF 28 4l
ENTRYs OPs IS SUSe FOR XDIM

~'FS§ FUR DIM

COMPIL: ZNO THST Fuk pxd A XJI”

Q L1ST wpi - i

SUBIXDIMI» FoalDiM) (2H0e W)

ZNDs ARG {3ED WD)

RELe ADD AND TAL OF 2nD ARL {4TH wD)
COMPILE 3RD INST FOR DI AND 20T
O(1ST wD)

TPLI2ND - WD) ‘ .

OCTs 17 IN BITS S5~5 - 3
RELe ADD 2¢ TAG O (&TH wi)

COMPILE LAST INST FUR 0IM AtD Xpis
0 {1STwD)

“PXD (ZND WD)

0 {3RD wDI}
0 (4TH: WO ) i
INDEX CUR AlL RECQRO 1o dEblNhl&u

£3812710

Fi012720

'”F}BlZ;SO

‘F3¢12a7v

%¢$$£°86
Fisicos0
Fidolev00
Faulcvis
Fagalgly
F-vlégév

FIBis076G

Figilosy
Fapidgye
FI0idigQ

F3ni3llQ

F3813120
FaBillic

F3p13140

F3013160

OF NEXT 4wD INST AND RETURN xu MAIN Pﬂuu'f“
CONSTANTS AND ERASIBLE STURAGE FOR FUUKR e
suaﬂeurzﬁes USEU IN COHPxLxuu npa“ Suukouthes




717716

02170
01306
02312
02305
00341
02327
02211
02155
02163
02322
02207

01016

Q0707

02215
62662“600»65
266222000400
53‘074 300C .60
47&72¢0v3‘0h

i 02245

02177

[elenay FN

40200 € 2211

1000G -4 GGR03

G2000 ¢ 02143
GUNT0 G GCO02

Q7¢71

Kip2iL

Lt0)
M13505
CCELL
MIALWN
M10210
AlL

ALLONE,

ERROR1
ERROR2
M1Cw
TGMSK
M12590

CITRG

LICLAY

Lisus)
LiFsB!}
L{TPL)

CLAPXD)
Lioin

Li2o)
RESUME
SUEPAT

ROOM AT

-2 ~ THE 25 COMPL OF THE LENGTH OF  F3813260
‘ M1D2+ THIS CARD MUST ot CHANGoL WHEN ' 132 :
ADDITIONS TO M1D2 ARE MADE

1146
710

1226
1221

225
1239

‘1161

1133
1139

1234

115% _

526 :
CONSTANS USED IN COMPILING THE OPER SUDRTNS. X0 1M ANy CiM :
455 , ; . F3813320

{1165 o : ' , ' F3833330~

15L8000
LF5B000
1TPLOGC
1PX0000
1189,
1151

: Y
20

ALLONRE

ik FaBlﬁbOZ

. ERRCK 2 : ; '  F3813403 .

sPaCE FROM RQuM "MAY BE USED FOR ALDe UP‘N SUB. CuMPILATK“N F‘ai3%£w,ﬂ
3641
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