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PART 5: SYSTEM MODIFICATION

The Basic Programming Support FORTRAN
system may be tailored to fit the program-
ming requirements of a particular installa-
tion. Any editing of the system is per-
formed via three segments of the system:
FORTRAN System Director (FSD), Control Card
routine, and editor.

The FSD and Control Card routine are

discussed in Part 2; the editor is to be
discussed in this part of the manual.
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EDITOR

The editor, with its associated rou-
tines, makes it possible for the user to
revise one or more portions of the system
tape by adding, replacing, or deleting
features to meet the requirements of his
installation. For reference purposes in
the subsequent discussions of the various
editor routines, a generalized layout of
the system tape is shown in Figure 71.

Chart 10, the Editor Overall Logic
Diagram, indicates the entrance to and exit
from the editor and is a guide to the
overall functions of the editor.

An editing process begins with the
recognition of an EDIT control card by the
CCLASS routine. The FORTRAN System Direc-
tor loads the editor from the system tape
and transfers control to the editor.

The logic of the editor is developed on
the basis of the modifications that can be
incorporated in the various portions of the
system tape. These modifications are indi-
cated on editor control cards. The cards
and the affected portions of the system

tape are:
Card System Tape Portion
REPLACE Initial Program Load
(REP) FORTRAN System Director

Control Card Routine
Compiler Phases
Loader
Library

SET FSD - Device Assignment Table

- Line Length

AFTER Library Subprograms

DELETE Library Subprograms

EDR Editor
IBCOM

ASTERISK Signals end of processing

As revisions, additions, and deletions
are made as a result of information on the
control cards, the revised old system tape
is copied onto the new system tape or
tapes.

The editing process ends when the editor
recognizes the end of data set on the input
device or when it encounters a card which
indicates that no more editing is to be
done. The editor then gives control to the
FORTRAN System Director.

ROUTINES

Initialization for the editor is rep-
resented in Chart MA. Classification of
the current control card to be processed by
the editor is represented in Chart MB. The
resultant processing, depending upon the
current control card, is represented in
Charts MC through MP.

START Routine: Chart MA

The START (EDIT Control Card) routine
forms a device assignment table for the new
system tapes, places the object machine
size in the communications area; rewinds
the o0ld and new system tapes; and makes the
Initial Program Load available for process-
ing.

ENTRANCE: The START routine receives con-

trol from the FORTRAN System Director,

after the CCLASS routine has recognized an
EDIT control card and called the FORTRAN
System Director to find and load the editor
from the system tape.

CONSIDERATIONS: The EDIT control card is

read by the CCLASS routine and the informa-
tion on the card is stored in the FORTRAN
System Director buffer, where it is
retrieved by the START routine.

Unlike the standard control cards, the
format of the EDIT card 1is relatively
fixed. The first field is either blank or
contains the specification of machine size
in bytes. The data set reference number (s)
are specified after the first field.

r T T T T T T T T T T 1
Initial |FORTRAN |Control | | | T | | T | | | T |
Program |System |Card |Compiler |Loader | M |Library | M |IBCOM |EDITOR | M |
Load |Director |Routine |Phases | | | | | | | |
(IPL) | (FSD) | (CTL) | | (LDR) NUN] | (1) | (IBC) | NUN

L 1 1 L 1 L 1 L 1 L %
(1) Tape Mark |
4

Figure 71. System Tape Layout
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If the size field is blank, the routine
retains the old machine size in the com-
munications area and starts to search for
the data set reference numbers. When the
first blank is encountered, the routine
will finish any other processing and exit
to read another card.

OPERATION: Following initialization, the
routine moves the information on the EDIT
control card from the FORTRAN System Direc-
tor buffer area to the editor buffer area
and rewinds the old system tape. If the
edit control card specifies a GO option, an
indication of this edit and go condition is
set for the ASTRSK routine. The START
routine then lists the data set reference
numbers in packed form, and tests the size
field for a blank.

If the size field is not blank, a check
is made to determine that the specified

size is a valid machine size. If the size
is walid, it is placed in the communi-
cations area. An error message is written

for an invalid size specification, and the
job is aborted. Also, if the size field is
blank, the o0ld machine size in the communi-
cations area is not disturbed.

The data set reference numbers are load-
ed into the device assignment table, the
tapes to be used for new systems tapes are
rewound, and the Initial Program Load is
read in from the old system tape.

EXIT: After the Initial Program Load is
read in, control is transferred +to the
RDACRD routine.

ROUTINE CALLED: During execution, the

START routine calls the RDOSYS routine.

RDACRD Routine: Chart MB

The RDACRD (Classification) routine
reads a system maintenance control card,
determines if it is a valid control card,
and interprets the type of control card for
transfer to the appropriate processing rou-
tine.

ENTRANCE: The RDACRD routine receives con-
trol initially from the START routine.
However, control is also returned to it
from every card processing routine which it

calls, with the exception of the ASTRSK
routine.
CONSIDERATIONS: The RDACRD routine has few

functions of its own that directly affect
the system. It merely determines, on the
basis of the type of card it reads in and
the setting of various switches, the proper
processing routine and transfers control to

OPERATION:

that routine. Under normal conditions,
control is returned to the RDACRD routine
from the called routine so that the next
card may be read in.

Initially, the RDACRD routine
reads a card and prints its contents. If
an end of data set is encountered, the
ASTRSK routine is called. '

If an end of data set is not encoun-
tered, the routine determines if the card
is an ASTERISK control card. If it is, the
ASTRSK routine 1is called. If the card is
not an ASTERISK control card, the RDACRD
routine determines if the old system tape
is at editor.

If the tape is at editor, it is an
indication +that no more editing is
required. Thus, the RDACRD routine seeks
only an ASTERISK control card. Any other
control card is considered invalid. If a
card other than an ASTERISK control card is
read, the routine prints an error message

for an invalid control card and then
returns to FSD as end of job.

If the tape 1is not at editor, the
routine checks for a loader control card.

A loader control card, if present, is
examined for a phase name. The presence of
a phase name requires that one or more
parts of the compiler be revised, and
control is transferred to the T92CMP rou-
tine. If no phase name exists, the loader
control card is for revision of one or more
library subroutines, and control is trans-
ferred to the T92LB1 routine.

A card other than a loader control card,
causes the RDACRD routine to check for a
SET control card, which is used for revi-
sion of the FORTRAN System Director on the
system tape. A SET control card causes the
routine to transfer control to the SET
routine.

If the card is a SET control card and
the FORTRAN System Director has not been
copied from the old system tape, the rou-
tine calls the COPYC routine. This routine
uses FSD as the phase name, to allow the
FORTRAN System Director to be revised on
the system tape. Control is then trans-
ferred from the RDACRD routine to the SET
routine to accomplish the revisions. The
RDACRD routine then returns to read another
card.

If the card is not a SET control card, a
check is made for a DELETE control card. A
DELETE card causes transfer of control to
the DELET routine. When control is
returned to +the RDACRD routine, another
card is read.
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If the card is not a DELETE control
card, a check is made for an AFTER control
card. If the card is an AFTER control
card, control is transferred to the AFTER
routine, and then returned to the RDACRD
routine to read in another card.

If the card is not an AFTER control
card, the possible legitimate control cards

(ASTERISK, LOADER, SET, DELETE, and AFTER)
have been checkéed. An error message is,
therefore, printed to indicate an invalid

control card, and the routine returns to
FSD to end the job.

EXIT: Following the end of data set and/or
processing of an ASTERISK control card, the
ASTRSK routine calls the FORTRAN System
Director to terminate the job. If no more
editing is required, but the card read is
not an ASTERISK control card, an error
message is printed and the FORTRAN System
Director is called to terminate the job.

ROUTINES CALLED: During execution, the
RDACRD routine references any one of the
- following processing routines:

1. ASTERSK Control Card routine.
2. T92CMP routine.

3. T92LB1 routine.

4. SET routine.

5. DELET routine.

6. AFTER routine.

AFTER Routine: Chart MC

The AFTER (AFTER Control Card) routine
processes the insertion of library subrou-
tines in the compiler 1library, following
the subroutine specified on the AFTER con-
trol card. The system tape is copied on a
new system tape, up to and including the
specified subroutine. Text cards, contain-
ing the additional subroutine or subrou-
tines are copied onto the new system tape.
The RDACRD routine is then called.

ENTRANCE: The AFTER routine receives con-
trol from the RDACRD routine when an AFTER
control card is encountered.

OPERATION: The AFTER routine assumes that
the AFTER control card is followed by cards
concerned with a library subroutine. Ini-
tially, the routine examines the AFTER
control card and 1lists the names of the
subroutines to be inserted, which are on
that card. The AFTER control card also
contains the name of the library subroutine
after which new subroutines are to be
inserted. The routine checks this name
against a directory of subroutine names
which have already been copied into the new
library.
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If the subroutine name on the AFTER card
is in the directory, the routine further
checks whether this name is the last entry
in the directory. If it was the last entry
up to this time, the routine turns on a
switch to indicate new subroutines are to
be inserted and returns +to the RDACRD
routine to begin reading new subroutines
from the card reader.. If the subroutine
name is in the directory, but not the
latest entry, the routine name is out of
sequence; an error message 1is given. A
return to the RDACRD routine is made to
read another card, The listed subroutines
are inserted at the end of the library.

If the AFTER name is not in the directo-
ry, the routine transfers control to the
COPYCL routine to copy the old system tape
up to, but not including, the AFTER-named
subroutine.

Control returns to the AFTER routine,
which checks to see if the entire library
has been copied. If it has, the AFTER-
named subroutine, which would have stopped
the copying, was not found. The routine
prints an error message to this effect and
exits to the RDACRD routine to read another
card. The listed subroutines are inserted
at the end of the library.

If the entire 1library has not - been
copied, the next subroutine on the old
system tape (the AFTER-named subroutine) is
copied onto the new system tape(s). A
switch is set to indicate new subroutines
are to be inserted. Then, the AFTER
routine exits to the RDACRD routine.
to the

EXIT: The AFTER routine exits

RDACRD routine.

ROUTINE CALLED: During execution the AFTER
routine calls the COPYCL routine.

ASTRSK Routine: Chart MD

The ASTRSK (ASTERISK Control Card) rou-
tine terminates editing of the system tape
and copies the remainder of the old system
tape onto the new system tape or tapes.
Under certain conditions, the ASTRSK rou-
tine merely makes new copies of the old
system tape.

ENTRANCE: The ASTRSK routine receives con-
trol from the RDACRD routine if the RDACRD
routine recognizes either an ASTERISK con-
trol card or an end of data set.

CONSIDERATIONS: The only data on the
ASTERISK control card is /#*, which is
necessary for recognition. An ASTERISK
control card is not necessarily required




for copying tapes. For example, if an EDIT
control card has been recognized, and if
the START routine encounters an end of data
set, the old system tape is copied. Nor-
mally, the conditions for copying a system
tape are an EDIT control card, followed by
an ASTERISK control card. If there is an
EDIT control card and an end of data set,
there is mnothing to replace or delete on
the system tape; therefore, the tapes are
simply copied.

OPERATION: The ASTRSK routine checks first
whether the read position of the old system

tape is at the editor or IBCOM. If it is
not, the routine sets a fictitious 1library
subroutine name so that copying is not

halted by any recognizable subroutine name.
The COPYCL routine is called to copy the
old system tape, to the end of the library,
onto the new system tapes. Following this,
control returns to the ASTRSK routine,
which writes end of data set on the new
system tapes.

If the read position of the old system
tape is presently at the editor or IBCOM,
the routine determines if IBCOM has already
been copied onto the new system tapes. If
it has not, it is copied.

Next, the routine reads in the editor
from old system tape and copies it onto the
new system tapes. The routine then writes
another end of data set.

The ASTRSK routine then rewinds the old
and new system tapes, prints an END OF EDIT
message, and checks to see if the GO option
is specified. If not, the FORTRAN System
Director is called to terminate the job.

When the GO option is specified, the
routine reads in, from the new system tape,
the new FORTRAN System Director, and over-
lays the old FORTRAN System Director in
main storage. Following this, the Control
Card routine is read in.

The ASTRSK routine revises the device
assignment table to permit access to the
new FORTRAN system tape. The routine then
exits to the FORTRAN System Director.

EXIT: Control is passed to the FORTRAN
System Director under either of two condi-
tions:

1. If the GO option is not specified, the
FORTRAN System Director is called to
terminate the job.

2. If the GO option is specified, the
routine calls the FORTRAN System
Director to return control +to the
CCLASS routine to read in a card.

ROUTINE CALLED: During execution the
ASTRSK routine calls the COPYCL routine.

COPYC Routine: Chart ME

The COPYC (Copy Compiler) routine facil-
itates revision of compiler phases by copy-
ing a portion of the compiler from the old
system tape onto new system tapes.

ENTRANCE: The COPYC routine receives con-
trol from the RDACRD, T92CMP, or COPYEC
routine.

OPERATION: The COPYC routine obtains the

name of the phase to be revised from the
loader control card and determines if the
phase name is valid. If not, an error
message is printed and an end-of-job return
is made to FSD.

If the phase name is valid, the routine
computes and stores the number of phases to
be copied. The number, reduced by one each
time a phase 1is copied, is checked for

Zexo. At zero, an exit to the calling
routine is made. If the count becomes
minus, an error message is printed to-
indicate a phase name that is out of
sequence. The routine then makes an end-

of-job return to FSD.

For each phase to be written on the new
system tape, a message 1is printed to
identify the phase just copied, and then
the RDOSYS routine is called.

EXIT: The conditions under which exit is

made from the COPYC routine are:

1. When an invalid phase name is found on
the 1loader control card, control is
returned to the FSD.

2. When the phase count is found to be
less than zero, control is again
returned to the FSD.

3. When the phase count is found to be
zero, indicating that all phases have
been copied from the old to the new
system tapes, control is returned to
the calling routine.

COPYCL Routine: Chart MF

The COPYCL (Copy Compiler and Library)
routine copies the remaining records from
the o01ld system tape, up to the desired
point in the library, onto the new system
tapes.

ENTRANCE: The COPYCL routine receives con-
trol from the T92CMP routine.

OPERATION: The routine checks to see if
the library is now being copied and/or
modified. If it is not, the routine calls

the COPYEC routine. In either case, the
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name of a specified library subroutine is
used to halt copying at that routine. The
routine then calls the COPYL routine. When
the COPYL routine is finished, the COPYCL
routine receives control and exits to the
routine which initiated the call.

EXIT: The COPYCL routine returns control
to the T92CMP routine.

ROUTINE CALLED: During execution the
COPYCL routine calls the COPYEC and COPYL
routines.

COPYL Routine: Chart MG

The COPYL (Copy Library) routine copies
the library from the old system tape onto
the new system tapes. Any subroutines
specified for deletion on the delete 1list
are not copied.

ENTRANCE: The COPYL routine is called from
either the COPYCL or AFTER routine.

OPERATION: The COPYL routine initially
determines whether or not the 1library has
already been copied. If the library is
already copied onto the new system tapes,
the routine exits to the calling routine.

If the 1library has not been completely
copied, a record is read in from the ol1d
system tape. The routine checks to deter-
mine if the entire 1library has now been
read. If the record is the last one in the
library, an indicator is set and the rou-
tine exits to the calling routine. The
routine checks the record to see if it is
an ESD card, the first record of a subrou-
tine. If it is not an ESD card, a subrou-
tine is in the process of being copied and
the card is written on the new system tape.
This process continues until the last
record of the 1library has been read or
until an ESD card is read, indicating the
start of another subroutine.

If the entire library has not yet been
read, the name on the ESD card, which is
the name of the subroutine, is compared
with the name on the fter card, which
indicates the subroutine after which new
subroutines are to be inserted in the
library. If the names match, insertions
are to be made here, and the routine exits
to the calling routine.

If the name on the ESD card is not the
AFTER name, the name of this subroutine is
checked against the 1list of subroutines to
be deleted and not copied on the new system
tapes. If the subroutine is to be deleted,
the routine skips to the END card of the
subroutine, prints a message to identify
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.routine in the library before which a

the deleted subroutine. The name of the
next subroutine is then checked against a
stored subroutine name, representing a sub-
stop
is to be made for revisions to the library.
If the names match, a switch is set to
indicate to other routines that a replace-
ment deck is needed. The routine then
exits to the calling routine.

If an ESD card is found, but the subrou-
tine is not to be deleted, the name of the
subroutine is placed on the list or direc-
tory of subroutines in the new 1library.
The COPYL routine checks the subroutine
name to determine whether or not a stop is

to be made here for revisions to the
library. If the names match, the routine
exits to the calling routine. If not, the

subroutine is copied on the new system
tape. The routine returns to read another
record.

EXIT: Control passes from the COPYL rou-

tine to the calling routine under any one
of the following conditions:

1. A match exists between the name on the
ESD card and the name on the AFTER
card.

2. The library has already been copied.

3. The 1last record in the 1library is
copied.

4. A match between the ESD name and the
stored stopping name indicates that a
library subroutine is to be replaced.

COPYEC Routine: Chart MH

The COPYEC (Copy to End of Compiler)
routine controls the copying of the old
system tape onto the new system tape up to,
but not including, the library.

ENTRANCE: The COPYEC routine receives con-
trol from:

1. The COPYCL routine
2. The T92LB1 routine

COPYEC routine determines
if the library is currently being copied
and/or modified. If the library is being
processed at this time, the tape is already
past the compiler on the old system tape,
and the routine exits to the calling rou-
tine.

OPERATION: The

If the tape is not in the 1library
portion of the old system tape, the loader
name (LDR) is inserted as the phase name
for terminating the compiler copying proc-
ess. The reason for this is that, if
nothing halts the process before the loader
is reached on the tape, the compiler will



have been copied to the end. Control is
then given to the COPYC routine to perform
the copying.

When the compiler is copied, control
returns to the COPYEC routine, which writes
the loader on the new system tapes and
spaces over the end of data set indicator.
End of data set is then written on the new
system tape. The switch checked at the
beginning of this routine to determine if
the library is currently being copied
and/or modified is turned on. That switch,
being set on, indicates that, if the copy-
ing process continued, the library would be
copied next. The routine then exits to the
calling routine.

EXIT: The COPYEC routine exits to the
calling routine under either of the follow-
ing conditions: -

1. The library on the old system tape is
currently being copied and/or modi-
fied. .

2. The compiler and loader have been
copied from the old system tape to the
new system tape.

ROUTINE CALLED: During execution the COPY-
EC routine calls the COPYC routine.

DELET Routine: Chart MJ

The DELET (Delete) routine produces a
list of library subroutines to be deleted
from the library on the system tape. The
routine also determines if the subroutine
to be deleted from the library in the new
version has already been copied on the new
system tape.

The DELET routine receives con-
DELETE

ENTRANCE :
trol from the RDACRD routine when a
control card is encountered.

OPERATION: The DELET routine examines the
DELETE control card and makes a 1list, or
table, of the names of the subroutines to
be deleted. The capacity of the DELETE
table is limited. If the number of subrou-
tines on the DELETE card exceeds the capac-
ity of the table, the routine prints an
error message that the DELETE table is full
and exits to the calling routine.

As each subroutine name is entered in
the DELETE table, the routine checks to see
if +the name is in the directory of subrou-
tines which have already been copied onto
the new system tapes. When this occurs, an
error message 1is printed that the subrou-
tine name is out of sequence. The routine
returns to the FSD to end the job.

If no more subroutine names remain to be
examined, the routine exits to the RDACRD
routine to read another card.

EXIT: Exit from the routine and passage of
control to the RDACRD routine occurs in one
of two ways: .

1. A subroutine name on the DELETE con-
trol card is found to be out of
sequence.

2. All DELETE table names are checked and
none found in the directory.

REDCRD Routine: Chart MK

from the T92CMP routine. If it is

The REDCRD (Read New Phase) routine
revises a phase of the compiler by reading
in and processing REP and/or TXT cards to
replace some or all of the information in
the specified phase on the old system tape.

ENTRANCE: Entrance to the REDCRD routine is
esta-
blished that the editor or IBCOM is not to
be modified or replaced, the compiler is
copied up to the point of the phase to be

revised. The REDCRD routine is then
called.

OPERATION: The REDCRD routine reads a card
from +the card reader. It +then makes a
check for end of data set in  the card

reader. An end of data set prior to the
END card means that insufficient cards were
supplied to the card reader and/or the END
card was not furnished. An error message
is printed and the FORTRAN System Director
is called to abort editing.

If no end of data set exists, the
routine checks for an END card. The pre-
sence of an END card means that all of the
cards necessary to the revision of this
phase have been read. The routine calcu-
lates the length of the phase and exits to
the calling routine.

If the card read is not an END card, it
is examined to determine whether or not it
is a REP card. The presence of a REP card
causes the routine to check to determine if
the entire phase 1is to be replaced.
Replacement of a whole phase implies that
TXT cards follow the REP card with suffi-
cient additional data for replacement of
the entire phase. Another card is read and
all of the above checks are made. If the
entire phase is not to be replaced, the
routine processes the REP card and goes
back to read another card.

Whenever a card is read by the routine,

the checks for end of data set, END card,
and REP card are followed by checks for RLD
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and ESD cards. If an RLD or ESD card is
found, the routine ignores it and goes back
to read another card. If the card is still
unidentified, a check is made for a TXT
card. If the card is not a TXT card, the
routine makes a final check for an EDR
card. If the card is an EDR card, it is
processed 1like a REP card and the routine
then goes back to read another card. If
the card is not an EDR card, the routine
assumes that theé card is an invalid control
card. An error message is printed, and an
exit is made to FSD to abort the edit.

If the card is a TXT card, it is applied
to revise the specified portion of the
compiler phase. The routine then reads
another card. TXT cards are read and
applied in this fashion until there is an
illegal end of data set (as noted above),
or until an END card is found

EXIT: Under any one of three conditions,
control passes from the REDCRD routine:

1. An end of data set signal is on. An
error message 1is written and the
FORTRAN System Director is called to
abort the edition.

2. The card read is not a valid control
card for this routine. An error mes-
sage 1is written and FSD is called to
abort the edit.

3.. An END card is encountered. The rou-
tine exits to the calling routine.

RDOSYS Routine: Chart ML

The RDOSYS (Read 0ld System Tape) rou-
tine reads a record from the old system
tape, then calculates and stores the length
of the record. If the phase just read is
FSD, the machine size is changed to the
current machine size.

ENTRANCE: The RDOSYS routine receives con-
trol from the RDACRD routine to read in the
Initial Program Load. Control is also
received from the AFTER routine when one or
more library subroutines are to be read
from the old system tape and copied on the
new tapes. The routine is called in the
COPYC routine when the compiler on the old
system tape is copied on the new tapes, up
to a specified phase or to the end of the
compiler. The routine is also called by
the ASTRSK routine when the Initial Program
Load and the FORTRAN System Director are to
be read from the old system tape.

OPERATION: The RDOSYS routine sets a poin-
ter at the name of the phase to be read.
It then reads a record from the old system
tape and a check is made for end of data
set. When end of data set is detected,
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there is an exit from the routine to write
an illegal end of data set message.
Absence of the end of data set causes the
length of the record to be computed and

stored. If the phase read is FSD, the
current machine size is moved from the
communications area to the communications

area in the FSD just read. This move is
performed because the machine size may have
been changed by the EDIT card.

EXIT: In addition to an illegal end of
data set, control is passed from the RDOSYS
routine to the calling routine.

T92CMP Routine: Chart MM

- The T92CMP (Compiler) routine checks all
12-9-2 cards that are concerned with phase
modification. The processing consists of
replacing or modifying the specified phase
and copying the old system tape onto the

new system tapes as far as the specified
phase.
ENTRANCE: The T92CMP routine receives con-

trol from the RDACRD routine,
loader control card,
name is encountered.

when any
containing a phase

OPERATION: Initially the routine gets the
phase name from the loader control card and
stores it. It then determines if the
editor or IBCOM is to be either modified or
replaced. If the editor or IBCOM is not
involved, the routine calls the COPYC rou-
tine in order to copy the old system tape
up to the phase to be modified. Control
then returns to the T92CMP routine which
branches to read in the new phase or
modifications from the card reader.

If the editor or IBCOM is to be modified
or replaced, the routine checks to see if
IBCOM has been copied onto the new system

tape. If IBCOM has not been copied, the
routine calls the COPYCL routine to copy
the o01ld system tape as far as IBCOM.

Control returns +to the T92CMP routine,
which calls the RDOSYS routine to read
IBCOM from the old system tape.

If an IBCOM replacement is to occur, the
routine passes control to the REDCRD rou-
tine to read in replacement cards from the
card reader. If there is no IBCOM replace-
ment, the routine writes IBCOM on the new
system tape (s) and reads in the editor.
The routine +then branches to read in

replacement cards, so the editor can be
modified.
EXIT: The T92CMP routine passes control to

the REDCRD routine, under any one of three
conditions:



1. Some phase, other than the editor, is
to be modified or replaced and the
system tape has been copied up to the
phase to be modified.

2. IBCOM is to be modified or replaced.

3. IBCOM has been copied and the editor
has been read in from the old system
tape for modification.

ROUTINES CALLED: During execution the
T92CMP routine c¢alls the COPYC, COPYCL, and
RDOSYS routines.

T92LB1 Routine: Chart MN

The T92LB1 (Library) routine copies the
compiler and 1library up to a specified
library subroutine which is to be revised.
The routine adds object decks from the card
reader to the library.

ENTRANCE: The T92LB1 routine receives con-
trol from the RDACRD routine when a loader

control card without a phase name is
encountered.

OPERATION: The T92LB1 routine checks a
switch, which 1is turned on whenever an

APTER card is encountered, indicating that
there are subroutines to be added to the
new library. If the switch is off, no
library subroutines are to be inserted and
the routine calls the COPYEC routine.

When library subroutines are to be
inserted, or at the end of the COPYEC
routine, T92LB1 routine searches the direc-
tory of copied subroutines to see if the
directory contains the name of the subrou-
tine to be revised. If it does, the
revision cards for this subroutine are out
of sequence, causing an Out of Sequence
message to be printed. The routine then
exits to the RDACRD routine to read the
next card.

If the name of the subroutine to be
revised is not in the directory and if the
switch, indicating that subroutines are to
be inserted, is still on, the routine
copies, from the old to the new system
tape, the subroutine after which insertions
are to be made. It then reads a new
subroutine from the card reader and adds it
to the library on the new system tape.
Subroutines are read from the card reader
and copied on tape until the 1list of
subroutine mnames 1is exhausted.. At that
time, the name of the subroutine after

which insertions are to be made is blanked
out.

EXIT: When the revision cards for a speci-
fied library subroutine are out of
sequence, the T92LB1 routine exits to the

RDACRD routine to read the next card. The
T92LB1 routine also exits to the T92LB2
routine when a subroutine is to be revised.

Editor T92LB2 Library Routine #2: Chart MO

The T92LB2 (Library) routine replaces a
library subroutine.

ENTRANCE: The T92LB2 routine receives con-
trol from the T92LB1 routine, after the
COPYL routine has copied the library up to
the subroutine specified for revision.

OPERATION: The operation performed by this
routine depends upon the last card read
from the card reader. An ESD card indi-
cates that an entire subroutine replacement
exists in the card reader. Thus, the
subroutine, on the o014 system tape, that
corresponds to the subroutine replacement
in the card reader is bypassed. If, howev-
er, that same subroutine on the old system
tape has already been copied onto the new
system tape and cannot be bypassed, an Out

of Sequence message is printed.. In either
case, the subroutine replacement in the
card reader is copied onto the new system

tapes.

EXIT: The T92LB2 routine passes control to
the RDACRD routine to read the next card.
ROUTINE CALLED: During execution the
T92LB2 routine calls the COPYL routine.

SET Routine: Chart MP

The SET (Editor SET Control Card) rou-
tine uses information supplied on the edi-
tor SET control card to modify the device
assignment table and 1line 1length in the
FORTRAN System Director on the new system
tape.

The SET routine receives control
from the RDACRD routine when an editor SET
control card is encountered.

CONSIDERATIONS: The information on the
editor SET control card specifies:
1. The data set reference number of the

device specified.

2. The physical address of the device.

3. The designation of the actual type of
input/output device.

4. Where applicable, certain charac-
teristics of the tape and data set to
be used. '

5. Length of print line if this is being
changed. ,

Editor 461



OPERATION: A check is made to determine if
the FSD has already been copied from the
old system tape to the new system tape. If
the FSD has been copied, it is too late to
revise it for this job. An error message
is written, and a return is made to the
RDACRD routine to read another card. The
SET routine calls the COPYC routine, if the
FSD has not been copied from the old system
tape.

When control is returned to the SET
routine, it examines each field on the SET
control card to determine if a line length
change or a data set change is involved. A
line length change causes the new 1line
length to be inserted in the communications
area of the new system tape(s) . Data set

462

changes are checked for validity, and the
physical address and device type are stored
in the device assignment table. The device
type code is stored in the DSCB for the
associated data set. If the device is a
7-track tape device, the mode set code to
be used with this device is stored in the
DSCB.

When a blank field is encountered, con-
trol is returned to the RDACRD routine. An
invalid field causes an error message to be
printed and the job to be terminated.

EXIT: The SET routine exits to the RDACRD
routine, upon encountering the first blank
field.
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* CURRENT *
* SUBROUT INE *
M ,
3636 3 36 3 3 36 3 36 36 X R
:
X e ¥ o
FREHRRK ITHHH R RHRRH K4 * o - EEE 22 IGSEE S S SRS
PRINT MESSAGE ¥ E %o * SET *
* TO IDENTIFY * o% LIBRARY *. YES *#INDICATOR THAT #*
DELETED ceeeeeeeX¥eREVISIONS TO .e¥eevesoeeX¥ A REPLACEMENT %
¥ SUBROUTINE * *4¢0CCUR NOWe ¥ * DECK IS *
*o - ¥ * NEEDED *
33 33 33 3 3 K K KX He oF 33 33 3 3 I I3 I KKK
* NO .
. :
. .
X X
3 3% 3 335
3* * * *
N * C3 * * A4
Chart MG. COPYL Routine L  een®
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.
.
.
.
.
.

.
CCPYEC oXe
B3 *

NO

Chart MH.

HRH RN

o* IS *,
«* LIBRARY *. YES

*4MODIFIED o%
*. o
He oF

NO

Xe oo oo %

EEE T T ek 2RSS
SET LOACER. *
NAME (LDR) TO *
STOP TFE COM-— *
PILER COPYING *
PROCESS *
T TS S T Y
.

' EET L)

.
esecssseXe
.

X
XA HD IR

COPY COMPILER
* PHASE ONTO *
NEW_SYSTEM
* TAPE

HEEXERHRERR NN

Xe oo o

E3  *.

o *o

o FAS ®

«*. LOADER BEEN

*. REACKED %
*.

R, o
* YES

X
EHERAFF IR SRR RRRRRR
WRITE
* LOADER ON *
NEW_SYSTEM

* TAPE *

NN HRIER

Xo s oo e

HEREEGIEHH BRI ERFR
*

*

#* SPACE OVER *
* TAPE MARK ON %
*OLD SYSTEM TAPE¥

* *
HEEREFRF AR R XF RS
.

X
FHEHHHHIERRR AR RRRR
WRITE
* TAPE MARK *

EX S S NKES S LSS
* SET_INDICATOR *
* THAT LIBRARY *
* IS NOW BEING *
* COPIED *
¥* *
33 336 33 I 36 I 3 SR
.

.

.

.

X
HRBK IARRRERENR
*
* RETURN *
* *

ERERERRRERER KR

e e
* *

HEEEREAFFERERRN

COPYEC Routine
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ET TN
xMY *
* B3

%*

Xeooooees0000s0s0000

.
Cc3 *o HRREXRCHEXXRRH AR RER
o *o PRINT ERROR
o ¥ 1s *e YES * MESSAGE=- *
eeeX*eDELETE TABLE e¥*ceeeeceeeX DELETE TABLE vecccene
*#o FULL o ¥ * FULL * X

*q o¥ I RH
*o o NN XN KR RR x*MB  *
* NO * A2
. * *
. *
-
.
.
X

R HDIRHK AR NRRE
# OBTAIN NAME 3
#OF NEXT SUBRTN *
* FROM DELETE %
* CARD AND *
*  PUT IN LIST #
HERERRRERRRRRXXRNR
.

DR R R I I I R R N A N N S T A S A S ST SRS ST SRy

.
-
.
-
.
eXe
E32 * o XA RELHHHR N RRRRR
o¥ HAS #, PRINT ERROR FRRXESHRXAXXHRR
+*SUBR TO BE ¥*e YES * MESSAGE- *® * END-OF-JOB *
*#DELETED ALREADY*c¢eeeeceeX SUBR OQUT OF eecescce X¥ RETURN TO *
*BEEN COPIED¥* * SEQUENCE * * FsD *
*o o EERFREEFHERHRK AR
*e o KRR
* NO
.
.
.
oXe
F3 *eo

. o¥ IS *o

eYES % THERE *e NO

eee e ¥ANOTHER SUBRTN ¥sceeccee
*eON DELETE«* X

%*oCARD o% EX Y 9
*oe o *#MB *
* * A2
* x
*

Chart MJ. DELET Routine
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HRRRE

MK *

* B3%
* %
*

X
HEEARHBRIRFERRRRXXXHRH

* R
* * * READ *
¥ B3 %ee..X A
* * * CARD *
ERHR
EARRRHERRERR
.
.
.
.
.
eXe
c3 *a HHERERCAIIREIERERRF
. * WRITE ERROR
* -END OF YES * MESSAGE- *
DATA SET FooeeeneeX ILLEGAL END
*. * OF DATA *
*o o*
*o ok HERAEEKERRERR
* NO .
. .
.
. .
. .
Xe .
EHRARD2EEEAEEXE XN D3 ¥ X
* * o *o FRERDAHERRHHRH K
* CALCULATE * YES «* IS CARD %, * EXIT TO FSD *
* LENGTH OF  *Xeseeeees*e AN END CARD o% * TO ABORT *
* PHASE * A o % * EDITING *
* *. ox HHHIERHHRRHRE RN EEEE
T T T T T — *e ok * *
. * NO * ES *
. . * *
. . *xEx
X o -
EEXRE . .
*MB_ * . .
* A2% oXe o¥o X
* * E3 *o E4 *a EEERKREES XX XX REAR
* *e 1s * *
IS CARD *. YES ENTIRE * PROCESS *®
A REP CARD eesseX¥, PHASE TO BE cemoaX¥* REP *
*o o *+REPLACED o% * CARD *
%, o® P ¥ * * _
¥e o . ®e o EXEREERERLERHELEN
* NO * YES .
. .
. .
. . .
«Xe . -
F3 *o - .
T IS CARD *. YES X .
#*eAN ESD OR RLDe¥esecccceccocsccocscccsccccscscscccccscscccccsccoscseXe
*, CARD o¥ .
¥ - .
¥e o .
* NO .
. -
- X
. *HER
o * *
eXe ¥ B3 *
FHHARG2 R RAE KR XK G3 *e * *
* * * *e * R
* PROCESS IS CARD *.
* TXT TXT CARD *
* CARD .
* * *o o*
HEEEEAER R R AR HA RN - *o ok
. * NO
. .
X .
ERRR .
* *
* B3 *
* *
EEER > ER
YES * *

Is
CARC AN EDR
*o CARD o ¥
*, o X XH
%o o ¥
NO

#eeeeX® ES *
* *

Xe oo oo x

HAHEEHJIRHERHERH KR X

WRITE ERROR
*

MESSAGE *
INVALID CONTROL
* CARC *

REEEAEEERRRRR

Xo oo e ee

R IHERHRRTEN
* EXIT TO

[
AR KRNNN R NN

Chart MK. REDCRD Routine
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XXX R

XML *

* B3%

* %
*

.
.
.
RDOSYS
EXHEHPIHHHRKEERRR
* SET POINTER %
* AT NAME OF *
* PHASE TO BE *
* READ *
* *
REERARHREERRRHERR
.

Xe s o o0

HEEERRCIERRHHRRH RS
READ A
* RECORD FROM %
OLD SYSTEM

* TAPE *
FH RN RNER
.
.
-
.
.
-
eXe
D3 *o HH DL NN R R R
¥ * o WRITE ERROR
¥ END *e YES * MESSAGE- *
¥* o OF DATA e¥eeeesseeX ILLEGAL END
*o SET o * OF DATA SET *
*q e
*e o KNI MR
#* NO .
. .
. .
. .
. .
- .
X -
X

33 % % £ 39 3 36 3¢ 3 X X3¢
* ¥* WX 4% XX RR

* COMPUTE AND * * EXIT TO FSD %
* STORE LENGTH * * TO ABORT *
* OF RECORD * * EDITION *
* * 3t 3 3 3 I 3 I X K X K K¢ H
% 36 36 3 3 3 3 I 3 3 I 363 XK

Xe oo oo

W33 23X KR
*

*
#  SET MACHINE ¥
* SIZE, IF THE %
* PHASE IS FSD *
* *

*

33 3 I H RN

Xe oo o0

G IR KKK NR
* *
* RETURN *
* *

3 36 36 36 3 3 I 36 3% I I X KX

Chart ML. RDOSYS Routine
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3% %X

AMM *

* B3%
* ®
*

.

.

.

X
HRHEHD TN XK RER
* *
* GET PHASE *
*NAME FROM CARD *
* AND SAVE *

* 3*
36 3 36 36 I 3 3 36 3 3 I 3 36 I X H

«*EDITOR *e
«*OR IBCOM TO¥*.

* HAS
*BE MODIFIED OR *oseeeeeeX¥es IBCOM BEEN

* REPLACED %
*q ¥
g ¥

NO

Xe o0 00 X

F 9K D 3 KX H X
*COPYC MFB3*
E 2t 2o B B Bt T B 2
* COPY SYS TAPE *
*UP TO PHASE TO *
* BE MODIFIED *
363 T3 I 36 I I3 RN

.

.

.

X
R R

MK *
* B3%*

YES

%X

*

* F4 %540eX¥IBCOM
* *

¥ 3%

*

oo
c4 *o
o¥ *e
- *
%*e COPIED o%
*e ¥
%y o
NO

Xo s e 00 K

XERXKDGHHEARE RN RHE
*COPYCL MFB3*
L T St T e
* COPY SYSTEM *
* TAPE UP TO *
* IBCOM *
e s a2

Xe s oo

HRRERELHHHEREREXF
*RDOSYS MLB3*
L e ot T B e
* READ RECORD - *
* FROM OLD *
# SYSTEM TAPE %
LR S s e s 2

s e 000

.

«Xe
Fa_ %,
o¥ IS %,

¥ THIS AN *,YES
REPLACE~ *eseessoe
ENT X

*o o
*o o %
*e oF

NO

Xe oo 0 0 %

KRG LN HIN
WRITE IBCOM

* ON NEW *
SYSTEM
*  TAPE(S) =
R 22222 2222
.
.
.
.
.
o
X
FHREXRRHG R XE RN
*RDOSYS MLB3#%
L 2 D B TS P TR B 3
* READ IN *
* EDITOR *

* *
36 3 36 3 3 3 6 96 3 I I 33N

Chart MM. T92CMP Routine

« YES
eFooeeX¥® Fgq *
* ¥*

CkEEx
*

% X3

E2 2 2 23
MK *
* B3*
*

*

*
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E*MN  *
* B3%
* *
*
.
.
oXe
B3 * EEXRXBLEREEEREE XX
«% ARE *o *COPYEC MHB3#
o® THERE _*. NO X R KRR H— %
#LIBRARY SUBRSe¥*eeseeeeeX*¥ COPY TO END %
#oTO BE IN-o#* * OF COMPILER #*
*SERTED #* * ROUTINE *
Hg ¥ L2 22222222222 22 2 2
* YES .
. .

.
.
eXeeeoss0secccsssccccssccee

.
Xe
HRERERRC2HX R XXX RERRR Cc3 * 4
PRINT ERROR «*IS NAME*.
*  MESSAGE- * YES +*OF SUBR TO *.
SUBR OUT OF Xeeeesees*BE REVISED AL-— *
* SEQUENCE % *.READY IN o%
*DIRCTRY*
E2 2 2222 22 22 223 He o
. * NO
. .
o .
X .
L2 2 2 23 -
*MB ¥ o
* A2* «Xeo
* * D3 *o ER 2222 oS 22222 22 22 23
* o ¥ #, COPY LIBRARY
o WAS *o NO * TO PREVIOUSLY *
#THERE AN AFTER ¥eceseeesX SPECIFIED escccans .
*. CARD o * SUBROUTINE * X
*q o ¥ *l{**Go TO
e o¥ 33 3 35 3F 36 3 3 3 X XN #MO *PROCESS
* YES * B3%*ESD CARD
° *
. *
.
.
o
X
R EED XN X R XX NN RN E TN NN ER
READ SUBR TO COPY SUBR NAMED
*BE INSERTED FRM* * ON AFTER CARD *
eeeX CARD READERs Xeeeoesees FROM OLD TO
. * COPY ON NEW * *NEW SYS TAPE *
. SYS TAPE
- t2 222222222 2 33 R 222222222 2 2]
. .
. .
. .
. .
. .
. .
. oXe
N F2 *q FRRRHF RN FNRR FRERXFLEERERERXER
. o* IS %, *  BLANK OUT  * # SET INDICATOR *
e NO o* LIST OF #*. YES *SUBR NAME THAT * * THAT THERE IS *
eees*eSUBR'S TO BE e¥ceeoeceeX¥® WAS ON AFTER *ecceceeeeX®* NO LONGER AN *ecueecoses
*,INSERTED <% * c * * AFTER CARD TO * X
*LEMPTY.* * * * BE PROCESSED * EEERE
e oF EE 22 222222222222 2 E2 2222222222222 22 *MB *
= * A2*
* *
*

Chart MN. T92LB1 Routine
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XN
*MO *

¥
*o ESD CARD
*

Cc3 *o
«* HAS *®,
o% ALL OF *e YES

#,LIBRARY BEEN e%*cescecseX SUBROUTINE
*

*e WRITTEN o%
*e .
Ky o
NO

Xe o o0 0 %

XKD T M N R RN
SPACE OVER
* COPY OF *
SUBROUTINE ON
* OLD SYS=— *
TEM TAPE
RN R NRR
.
.
.
.

eXecosoecescacsccsssccvsce

X
ERREEXETHRRENXFXRNR
WRITE THE NEW
* SUBROUTINE 3*

* SYSTEM *
TAPE(S)
I IR KRN
.

.

.

X
XX
A*MB *
* A2%

Chart MO. T92LB2

HEXRRXABER XXX R RERAR
PRINT ERROR
* MESSAGE- *

* CONTROL *

CARD
HREHARHERRERKR

HRRERRCEHERRHEEEXRNR
PRINT ERROR
* MESSAGE- *

*

RARY
3 36 3 9 36 36 I 36 3 36 6 %

-

-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Routine

INVALID esceccce X¥*

HERXDSHREHRHEERR
EXIT TO FsSD
TO ABORT
EDITION
I HNRR RN

Editor
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X

B3 *o
HAS  *o
o* FORTRAN ¥,
*,SYSTEM DIREC
#+sTOR BEEN
*#COPIED *

. .
* NO

.

¥

.
.
.

*&n**cz*i*****»**
#COPYC MEB3%
Lt BT S
* COPY *
* COMPILER *

* TO FSD

I I NI W R
XN .

* * .
* D3 *.Xe
* * .
R o

oXe
D3 *e

o *
o* L INE

*o LENGTH
*eo CHANGE

*o
*e o
NO

.
*eo

D R R R R TR}

*e DEVICE
*e NUMBER %
*, ok
*e oF
YES

EEEEE

RN TN RNKR
*INSERT ADDRESS *
* OF DEVICE *
* IN DEVICE - *
*  ASSIGNMENT *

TABLE *
LR 2 ST S R I e 2

YES

eececceeX

NO

eHesesecseX¥o

. *o
o 7 ¥*e NO
*, TRACK
*, TAPE ¥
. ¥
Ko ok
YES

*
.
.
.

X

FAHR R TR NN RRK
*

*
*STORE MODE SET %
*AND DEVICE CODE¥*
* IN DsSCB *

* *
NN KNHR

.
XHRR M

* ®* .
* K3 *eXe
* eXooeooosccevsccscccccnccce

*XRH .

9 GC2 KKK I HR
* *
* STEP

* POINTER TO
*  NEXT ITEM
*
*

*
EE I R T Y

Chart MP. SET Routine
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KRB LK KW NR N R
PRINT ERROR
* MESSAGE-
FSD ALREADY
* COPIED
TR NHRR R,
.

X
R 222
*MB *
* A2%
*

*

HEEEKRDLIH KR RHER XN
* *

#* CHANGE LINE

eeeeceeeX¥ LENGTH ON NEW
*

*
*
SYSTEM TAPE *
*
*

*
KN NN RR

o
o* VALID

*e TYPE o
*

Xe oo %

FHRRRHA K E K RRNR

STORE
DEVICE CODE
INDSCB

EE RS
EE R R

EE e T
.

st s s st s s ess s

e¥eeseeeeeX

*

*
*

*
*

RN
*

GS *eX
*

MR

Xe o sseceessssessssnssnnsn

PRINT ERROR

#* CHARACTER #*

WX KKK

Xes oo e e

NN GS RN R R

e
*

FSD TO
ABORT

*

EDIT *
e T




MESSAGES

The messages

Basic
Guide.

APPENDIX A: ANALYSIS AIDS

Table 3 associates a message number with
the particular routine/subroutine in which
the corresponding message is generated.

produced by the FORTRAN
system are explained in the IBM System/360

Programming
Each message is

associated number.

Support Programmer's

identified by an

Table 3. Error and Warning Messages
¥ T T 1
| Message Number | Phase | Subroutine or Routine |
t 4 i 5
¥ T T 1
029 | 10 | DIMSUB |
1
T
030 | 10 COMMON, EQUIVALENCE
L
]
| 031 | 10 | COMMON, EQUIVALENCE |
b 1 + i
| 032 | 10 | LITCON |
L 4 } 4
¥ L] T h]
| 033w | 10 | GETWD |
b + 1 1
| 034 | 10 | FUNCTION/SUBRTN |
[ 1 i i
¥ T T 1
| 035 i 10 | FUNCTION/SUBRTN |
+ 1 1
036 | 10 | ARITH |
1 1 4
037 | 10 | CLASSIFICATION, ARITH, ASF, SUBIF |
i (] d
T T 1
038 | 10 | INTEGER/REAL/DOUBLE, EXTERNAL, COMMON, EQUIVALENCE, |
| | DIMENSION |
L 1 d ¥ |
13 1 T h
| 039 i 10 | SYMTLU |
4
1
041 10 ASF, EXTERNAL, DIMENSION |
4
1
ou3 | 10 | INTEGER/REAL/DOUBLE, GOTO |
1 + i
| 12 | ALoc |
] 4 |
1 T L}
ouy | 10 | LITCON |
{ { 4
045 | 10 | LITCON I
1 1 i
046 | 10 | LITCON i
4
1
o47 10 CLASSIFICATION, DIMENSION |
]
{
048 | 10 | DIMSUB I
1 i (]
T T 1
049 | 10 | DIMENSION, DIM90 |
4 4 4
1 T 1
050 | 10 | EQUIVALENCE |
i 4 4
T T i
051w | 10 | EQUIVALENCE, DIMENSION |
1 Il . 4 4
1] T T 1
| 052 | 10 | SUBS, EQUIVALENCE i
L L L J

‘Appendix A:
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Table 3.

Error and Warning Messages (continued)

v T T
| Message Number | Phase | Subroutine or Routine
i
1
053 | 10 SUBS
o054 10 ASF
055 10 FUNCTION/SUBRTN
t 1 1 i
| 056 | 10 | GoTo |
4 4
T 1
057 10 | READ/WRITE |
4 4
T 1
058 | 10 | READ/WRITE |
[} 4 4
T T 1
060 | 10 | EQUIVALENCE
1
T
061W 10 | END MARK CHECK
(1
]
063 10 | EQUIVALENCE
L } 4
T 1
|r o6l 10 | LABTLU, SYMTLU |
1 4
T 1
065W 10 | CLASSIFICATION, LABLU, PAKNUM |
4 4
1 L)
066 10 DO
L i l JI
v T T 1
| 068 | 10 | LITCON |
069 H 10 H ASF
i }
070 | 10 | FUNCTION/SUBRTN
b 1 t 1
| 071 | 10 | CALL |
4
L]
072 10 ARITH
073 | 10 | PUTX
1 4
T T
074 | 10 | COMMON
[l (] 4
T T R ]
075 | 14 | FORMAT, LINECK J|
il 1
T T L]
076 | 14 | READ/WRITE, FORMAT, RPAREN |
41 [ 4
y|
077 i 10 I ASF, READ/WRITE, END MARK CHECK, DO, SUBS, EQUIVALENCE, |
| | FUNCTION/SUBRTN, DIMSUB, DIMENSION, SKPBLK |
[ } 4 4
i
f ] 14 i READ/WRITE, DO, FILLEG, SKPBLK |
[ 1 1 4
] T ) L)
| 078 | 14 | CKENDO |
t + } 1
| 079 | 10 | GO TO [
t } + :
| | 14 | READ/WRITE, DO |
+ t 1
080w i 10 | GOTO |
¢ ¢ !
| ‘14 | READ/WRITE |
L 4 1 ]
: T T 1
| 081W | 10 | ARITH, EQUIVALENCE I
1
}
14 | READ/WRITE, D/E/F/I/A
4
+
082 10 | LITCON |
L

s o
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Table 3. Error and Warning Messages (continued)
r T T 1
| Message Number | Phase | Subroutine or Routine |
L } ] 4
3 T T 1
| | 14 | NOFDCT, INTCON |
+ + 1
083 | 10 | CSORN, INTCON |
{ ¢ !
| 14 | INTCON |
+ + 1
o8y | 10 | ERRET/WARNING |
L L 1 4
¥ ] T a1
| | 14 | ERROR/WARNING |
t i + i
085 | 12 | DPALOC, SALO |
1 1 1
T T ]
| 14 | PRESCN |
i 1 4
T T 3
| 086 | 14 | BLANKZ |
L 1 1 4
) L) T 1
| 087 | 14 | D/E/Fs1/7A, T |
t ¢ $ 1
| 088 | 14 | LPAREN |
b { { {
| 089 | 14 | UNITCK/UNIT1 |
b t { 1
| 090 | 14 | QUOTE/H !
1
091 14 +/-/P |
J
4
092 | 14 | FCOMMA |
i 4
T T .|
093 | 14 | GETWDA |
t + {
094 | 14 | D/E/F/1I/A |
i ]
4
095 14 READ/WRITE |
J
1
1 096 | 14 | READ/WRITE |
L ] i 4
L 3 T T 1
| 097 | 14 | READ/WRITE |
; + + 1
| 098 | 14 | QUOTE/H |
L [ i 4
1 3 T T 1
| 099 | 14 | QUOTE/H |
{ { {
100 | 14 | DO |
i t {
123 | 15 | MOPUP |
{ { {
124 | 15 | coMMa |
L ] 1 4
L 4 T T 1
| 125 | 15 | DO, BEGIO |
[
L ]
| 126 15 CKARG
1
!
| 127 | 12 COMAL, ALOC |
F ¢ { {
| | 15 | PRESCN, UMINUS, UPLUS, FOSCAN |
b $ $ 1
| 128 | 15 | LFTPRN |
L 1 1 i |
3 T T |
129 | 15 | TYPE |
+ ¢ 1
130 | 15 | comMa |
L [ j |

Appendix A:
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Table 3.

Error and Warning Messages (continued)

T T L) 1
| Message Number | Phase | Subroutine or Routine |
L [ L1 4
1
| 131 I 15 | INLINT I
i
T
132 - 15 | LABEL
[
4
133 15 | EQUALS i
b t t !
| 134 | 15 | ERROR/WARNING |
L 4 4
T h ] 1
| 135 15 | COMMA, TYPE |
b t + 1
| 136 | 15 | 1AB |
b t t {
| 137 | 15 | COMMA, TYPE, RTPRN |
L 1 1
] T T
l 139 | 15 | coMmA
F + +
| 140 | 15 FOSCAN
}
T
141 | 15 COMMA
4
1
| 142 | 15 | DO, BEGIO |
L 4 1 4
1 ] ] T 1
| 143 | 15 | EQUALS |
t t 1 1
| 144 | 15 | ARTHIF |
F + + 1
| 145 | 12 | EXTCOM |
+ + i
J| 20 1| PHEND J|
] 1 1
146 | 12 | COMAL, RENTER/ENTER, SWROOT |
L 4 § d
L} T 1
| 147 | 12 | EQUIVALENCE |
L [ [] d
T T T 1
i 148 | 12 | RENTER/ENTER, SWROOT |
L i i K}
L} k] T 1
149 | 12 | COMAL |
150 12 ALOC
i 160W | 10 | pUTX |
L 1 4 d
L} T T 1
| | 14 | INTCON |
4 4
] 1
| 15 COMMA |
t {
| 161W | 12 | EXTCOM |
b + $ {
i 162W | 10 | CLASSIFICATION |
4 i 4
1 T 1
163W | 10 | LITCON |
+ + {
16U4W | 10 | CONTINUE/RETURN |
[ 1 1 4
T T 1
| 11 14 | PAUSE/STOP/SKIP, FORMAT |
166W 10 END MARK CHECK, DO, ) FUNCTION/SUBRTN
14 READ/WRITE |
1
1
167W 14 LINECK |
J
(continued)
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Table 3. Error and Warning Messages (continued)

e o . S G o s S — o

¥ T T L}
| Message Number | Phase | Subroutine or Routine |
1 [l ¥ |
T T |
| 168W | 10 END MARK CHECK |
L 4
¥ 1
169W | 10 DIMSUB |
i ]
T 1
| 15 | COMMA |
i iR 4
T T 1
170W | 14 | X |
+ t {
1710 | 10 - | END MARK CHECK |
{ $ 1
| 14 | RPAREN |
1 ] 4
T T |
172w . | 10 | ASF |
} 1 4
T T 1
1730 | 10 | ARITH [
1 $ 1
174 | 15 | EQUALS, LFTPRN, INARG, TYPE |
i 4 4
T t H
1759 i 14 | LABEL [
L 1 J
STATEMENT PROCESSING
Table 4 indicates, within each compil- ble for the processing of the statement
er phase, the routine/subroutine responsi- under consideration. ‘
Table 4. Processing Subroutines
¥ . . L] 1] L) T ¥ T 1
|Statement Condition | | | | | |
| or Keyword | Phase 10 | Phase 12 | Phase 14 |Phase 15 |Phase 20|Phase 25 |
F : -1 $ t + ; ¢ {
|Arithmetic Expression|] | | | | | |
| or Statement | ARITH | | PASSON? |FOSCAN  |ARITH |RXGEN |
¢ { 4 t + ¢ ¢ {
| | | | | | HANDLE/ |FUNGEN/ |
|FUNCTION Call | ARITH | LDCN | PASSON* |FOSCAN  |CALSEQ |EREXIT |
F { 1 % $ : + {
I . . | | |MVSBXX/ | | |
| Subscripted Variable |SUBS SSCK | PASSON? | MVSBRX |OPTMIZ |SAOP, AOP |
' ' = ¢ } ¢ t t {
|ASF definition and | | | I | |ASFDEF, |
| expansion |ASF | LDCN |ASF1 |FOSCAN  |ARITH |ASFEXP |
t ; ¢ { + t = ¢ {
| Statement Number | CLASSIF- { | | | | |
| Definitions | ICATION | ASSNBL | LABEL | LABELDEF |LABEL |LABEL |
[ . Il i 4 Il [l i 4
) T T T T T T 1
|ASF Call | ARITH | LDCN | PASSON? |FOSCAN  |CALSEQ |ASFUSE |
: t t + = + + {
| | BRSP/REWIND/ | | | | | |
| BACKSPACE | END/ENDFILE | | BSPREF? | Sk1IP | ESDRLD | RDWRT |
¢ t -1 t t t ¢ {
| | | i | |CALL/  |FUNGEN/ |
|CALL |CcALL | LDCN | PASSON?'  |FOSCAN |CALSEQ |EREXIT [
F % + + + : t 1
| COMMON | COMMON |CoMAL | | | | |
b t - t { ¢ + 4
| Computed GOTO |GoTO | | PASSON?'  |COMPGOTO |CDGOTO |CGOTO ]
F 1 - = t + -+ 1
| |CONTINUE/. | 1 | | I |
| CONTINUE | RETURN | | SKIP? | SKIP | | |
L i i 1 L i 1 J
(continued)
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Table 4. Processing Subroutines (continued)

L3 ] L] T T T 1
| DIMENSION |DIMENSION | | | | |
4 + t + + {
| | | |po1, |
DO | DO |DO | | ENDDO |
4+ [ 4 4
i | | 1
DOUBLE PRECISION REAL/DOUBLE | - | | |
t 1 t—- + H 1 i
| , BKSP/REWIND/ | | | | | |
END END/ENDFILE | | END | MOPUP | | END |
t t { { 1
BKSP/REWIND/ | | | | |
END FILE END/ENDFILE | BSPREF* | SKIP | | RDWRT |
) [ [l 4 4 4 [ 4
) 1 - 1] r T T T 1
| EQUIVALENCE | EQUIVALENCE |EQUIVALENCE| | | | |
t - 1 + 1 + 1
EXTERNAL | EXTERNAL | | | | |
[ 4 4 ] ] [l 4
T T T T 1] 1
FORMAT | | FORMAT | | | |
4 4 i [ i 4
T T T T 1 T 1
| FUCTION/ | | | { |
FUNCTION SUBFUN'. | - | | SUBRUT |
b : + i { t 1
}GOoTO | | PASSON? |GOTO | | TRGEN |
4 1
T T
IF PASSON1 | FOSCAN |ARITHI
4 1
T ¥
| INTEGER/ | i | | |
INTEGER | REAL/DOUBLE |SALO | | | | |
t + t { ¢ { {
PAUSE | STOP/PAUSE | | PAUSE?" | SKIP | | STOP/PAUSE|
t + t $ -1 i {
| | | I | | RDWRT/ I
READ | READ/WRITE | | READ/WRITE| BEGI/O | |IOLIST |
$ + ¢ t t t {
| INTEGER/ | | | | i |
|REAL | REAL/DOUBLE |SALO | | | I |
¢ 4 4 t t t {
| CONTINUE/ | | | | | |
RETURN | | RETURN? | SKIP | | RETURN ]
= : ¢ t t t {
| BRSP/REWIND/ | | | | | |
REWIND | END/ENDFILE | | BSPREF? | SKIP | | RDWRT |
I i | 4 [ } } |
8 T - 1] T T 1 1) 1
| sToP | STOP/PAUSE | | sTop1 | SKIP | | STOP/PAUSE |
4 4 4 4 I 4 4
T T T v ] L] 1
| FUNCTION/ | | | | i |
SUBROUTINE | LDCN | SUBFUN'  |FOSCAN | | SUBRUT |
t 1 1 1 t 1 1
| | | | | | RDWRT/ |
WRITE |READ/WRITE | | READ/WRITE|BEGI/O | | IOLIST |
{ t t ¢ t : {
. | | | | | | FUNGEN/ |
In-line Functions |LOCN |PASSON'  |FOSCAN  |FIXFLO |EREXIT |
[ 4 L i L L 4
r - 1
|*Described in Phase 14 adjective code subroutine. |
L J
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The exponential subprograms are elements
of the FORTRAN Library. Their function is
to compute, at object time, the value of
exponential terms appearing in arithmetic
statements.

All linkages to the exponential subpro-
grams are compiler generated. Each time an
exponential term (e.g., X**Y) is encoun-
tered during compilation, the compiler sel-
ects the exponential subprogram which is to
perform the computation. The selection of
the subprogram is dependent upon the modes
of the base and exponent. A calling
sequence to the selected subprogram is then
generated and included as vart of the
object program. At object time, the call
is executed, thereby giving control to the
exponential subprogram to compute the value
of the exponential term.

The five exponential subprograms (FIXPI,
FRXPI, FDXPI, FRXPR, AND FDXPD) compute the
value of an exponential term according to
the modes of the base and exponent.

FIXPI Subprogram

The function of the FIXPI subprogram is
to compute the value of an exponential term
of the form X**Y where both X and Y are of
integer mode.

ENTRANCE: The FIXPI subprogram receives
control from the object time execution of a
compiler generated linkage. This linkage
is generated during compilation when an
exponential term, in which both the base

and exponent are of integer mode, is
encountered.
CONSIDERATION: The following considera-

tions apply to the execution of the FIXPI
subprogram:
1. error exists in the term X#**Y where

An

X=0and ¥ £ 0
For Y # 0 and X = 1, X**Yy = 1
3. For ¥ # 0 and X = -1

a. X**Y = +1 if Y is even

D. X**Y -1 if Y is odd
4, For X =0 and ¥ > 0, X**xY = 0
5. For X # 0 and ¥ = 0, Y**Y = 1

OPERATION: For positive values of Y, X**Y=
(X¥*K(31) ) * ((X*%2) **K(30) ) * ((X**4) **K(29))

((X**8) **K(28)) ... where K(I) is either 1
or 0 and I represents the bit position ‘in
the register containing Y. (The sign bit
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position does not enter into the
tion.)

computa-
For negative values of ¥, X**Y=0.

EXIT: After computing the value of the
exponential term, the FIXPI subprogram
returns control to the object program.

However, if an error exists, exit is to
subroutine IBFERR which 1is contained in
IBCOM.

FRXPI Subprogram

The FRXPI subprogram computes the value
of an exponential term of the form X#**Y
where X 1is of real mode and Y of integer
mode.

ENTRANCE: The FRXPI subprogram receives
control from the object time execution of a
compiler-generated 1linkage. This linkage
is generated during compilation when an
exponential operation, in which the base is
of real mode and the exponent of integer
mode, is encountered.

CONSIDERATION: The following considera-
tions apply to the execution of the FRXPI
subprogram:

1. An error exists in the term X**Y where
X = 0.0 and ¥ £ 0

2. For X = 0.0 and Y >0, X**Y = 0.0

3. For X # 0.0 and Y = 0, X**Y = 1.0

OPERATION: For positive values of Y,
implementation of the exponential term X**Y
is the same as that described in subroutine
FIXPI. For negative values of Y, the 2's
complement of Y is taken and the exponen-
tial operation is implemented in the same
manner as that described in subroutine
FIXPI for positive values of Y; the reci-
procal of the result is then taken.

EXIT: After computing the value of the
term X**Y, the FRXPI subprogram returns
control to the object program; however, if
an error exists, exit 1is to subroutine
IBFERR.

FDXPI Subprogram

The function of the FDXPI subprogram is
to compute the value of an exponential term
of the form X**Y where X 1is of double
precision mode and Y of integer mode.
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ENTRANCE: The FDXPI subprogram receives
control from the object time execution of a
compiler-generated linkage. This 1linkage
is generated during compilation when expo-
nential term, in which the base is of
double precision mode and the exponent of
integer mode, is encountered.

CONSIDERATION: The following considera-
tions apply to the execution of the FDXPI
subprogram:

1. An error exists in the term X**Y where
X =0.0 and ¥ £ 0

2. For X = 0.0 and Y > 0, X**%Y = 0.0
3. For X # 0.0 and Y = 0, X**Y = 1.0
OPERATION: For positive "values of Y,

implementation of the exponential term X**Y
is the same as that described in subroutine
FIXPI. For negative values of Y, the 2's
complement of Y is taken and the exponen-
tial operation is implemented in the same
manner as that described in subroutine
FIXPI for positive values of Y; the reci-
procal of the result is then taken.

EXIT: After computing the value of term
X**Y, the FDXPI subprogram returns control
to the object program; however, if an error
exists, exit is to subroutine IBFERR.

FRXPR Subprogram

The function of the FRXPR subprogram is
to compute the value of an exponential term
of the form X**Y where both X and Y are of
real mode.

ENTRANC i The FRXPR Subprogram receives
control from the object time execution of a
compiler generated linkage. This 1linkage
is generated during compilation when an
exponential operation, in which both the

base and exponent are of real mode, is
encountered.
CONSIDERATION: Errors exist in the term

X**Y where:

| 1. X = 0.0 and Y < 0.0

2. X <0.0
OPERATION: The computation is based on the
identity:

X**Y=e** (Y*log e X)

486

Log e X 1is <calculated by using the ALOG
subprogram; the result is multiplied by Y
and e is then raised to the power Y*log e X
by using the EXP subprogram.

EXIT: After computing the value of the
exponential term, the FRXPR subprogram
returns control to the object program;

however, if an error
subroutine IBFERR.

exists, exit is to

FDXPD Subprogram

The function of the FDXPD subprogram is
to compute the value of an exponential term
of the form X**Y where both X and Y are
double precision mode.

ENTRANCE: The FDXPD subprogram receives
control from the object time execution of a
compiler generated 1linkage. This linkage
is generated during compilation when an
exponential operation, in which the base is
of double precision mode and the exponent
is of either real or double precision mode,
is éncountered.

CONSIDERATION: The following considera-
tions apply to the execution of the FDXPD
subprogram:
1. An error exists in the term X#**Y
where:
a. X =0.0 and ¥ 2 0.0
b. X < 0.0
2. If an exponential term, of the form

X**Y where X is double precision mode
and Y 1is real mode, is encountered
during compilation, the exponent Y is
converted to double precision. This
action permits such an exponential
term to be processed by the FDXPD
subprogram.

OPERATION: Implementation of the exponen-
tial operation is similar to that described
in' subroutine FRXPR; however, because the
operation is double precision, subprograms
DLOG and DEXP are used instead of subpro-
grams ALOG and EXP.

EXIT: After computing the value of the
exponential term, the FDXPD' subprogram
returns control to the object program;
however, if an error ‘exists, exit is to
subroutine IBFERR.



Array displacement is the distance
between the first element in an array and a
specified element to be accessed from the
array. To increase compilation efficiency,
the array displacement is divided into

portions and computed during different
phases. To tie these separate computations
into one coordinated presentation, the

method of array displacement computation is
developed in the following text.

ACCESS

Prior to discussing the actual computa-
tion, it-"is desirable to understand how an
element is accessed in a 1-, 2-, and
3-dimensional array.

ONE DIMENSION

Assume a 1-dimensional array of five
elements, expressed as A(5) . To access any
given element in this array, the only
factor to be considered is the length of
each element, The third element, for exam-
ple, is two element lengths from the begin-
ning of the array.

TWO DIMENSIONS

For a 2-dimensional array, A(3,2), an
element can no longer be thought of as a
single array element. Instead, each ele-
ment in a 2-dimensional array consists of
the number of array elements designated by
the first number in the subscript expres-
sion used to dimension the array. For
reference purposes, an element in a
2-dimensional array will be called a
dimension part. For example, in the array
of A(3,2):

A(1,1) A2, A@3,1) -- - Dimension Part
B ; | \

L2 (1,2)

A(2,2) A(@3,2 - Dimension Part

N

the first dimension part consists of
A(1,1), A(2,1) and A(3,1) . Note that the
number of elements in each dimension part
is the same as the first number (3) in the
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subscript expression used to dimension
array A. Dimension parts are consistent in
length. Length is determined by multiply-
ing the number of elements in a dimension
part by the array element length (e.g., U
for a real array). The resulting value is
considered a dimension factor for the fol-
lowing discussion. (If the element length
in array A is 4, the dimension factor is 3
times 4 or 12.) The dimension factor plays

a significant role in accessing,a specific
element in a 2-dimensional array.
Prior to discussing how a specified

element is accessed, the hexadecimal number
scheme used to address an array element
must be taken into consideration. The
first digit of the hexadecimal number
scheme (as used in the compiler) is zero.
The 16 hexadecimal digits are:

0,1,2,3,4,5,6,7,8,9,7,B,C,D,E, and F.

Consider that the element A(1,2) is to
be accessed from the array dimensioned as
A(3,2) . Observation shows one dimension
part must be bypassed in order to access
the specified element. The computation to
access this element requires the values in
the subscript expression (1,2) . Each num-
ber must be decremented by 1 to compensate
for the zero-addressing scheme used by the
compiler. This 1leaves an expression of
0,1. The second number (1) dictates the
number of dimension parts to bypass in
order to arrive at the dimension part in
which the specified element is 1located.
Once this dimension part is found, the
first number (0) indicates the number of

elements in that dimension part that must
be bypassed to access the specified ele-
ment.

THREE DIMENSIONS

The same reasoning can be projected into
a 3-dimensional array. For a three-
dimensional array, A(3,2,3), an element can

neither be considered a single  array
element, nor thought of as a dimension
part. Each element in a 3-dimensional

array consists of the number of dimension
parts designated by the second number in
the subscript expression used to dimension
the array. For reference purposes, there-
fore, an element in a 3-dimensional array
will be called a dimension section. For
example, in the array of A (3,2,3):

Appendix C. Array Displacement Computation 487



Dimension Section

A(1,1,1) A@2,1,1) 2@3,1,1)- - Dim Part
. i

A (1,2,1)
-

|
:Dimension Section
»a(1,1,2) A(2,1,2)

A(2,2,1) A(3,2,1)7 - Dim Part
|

A@3,1,2)y - Dim Part
]

-
A (1,2,2)
-

I

| Dimension Section
LA (1,1,3) A(2,1,3)

A(2,2,2) A@3,2,24 - Dim Part
]

A@3,1,3n - Dim Part
]

r
A (1,2,3) A(2,2,3) A@3,2,3) Dim Part

the first dimension section consists of the
dimension part beginning with A(1,1,1) and
the dimension part beginning with A (1,2,1).
In this example, we have three dimension
sections, as specified by the third number
in the subscript expression used to
dimension the array.

Again, the length of the dimension sec-
tions is consistent. The length, in this
case, is determined by multiplying the
number of elements in a dimension part by
the number of dimension parts by the array
element 1length. The resulting value is
considered a dimension multiplier for the
following discussion. (If the element
length in array A is 4, the dimension
multiplier is 3 times 2 times U4 or 24.)

Consider that the element A(2,2,3) is to
be accessed from the array dimensioned as
A@3,2,3). Observation shows two dimension
sections, one dimension part, and one array
element must be bypassed in order to access
the specified element. The computation to
access this element requires the values in
the subscript expression (2,2,3). Each
number must be decremented by 1 to compen-
sate for the zero-addressing scheme used by
the compiler. This leaves an expression of
(1,1,2) . The third number (2) indicates
the number of dimension sections to bypass
in order to arrive at the dimension section

A(2,2,3)
Zero-addressing adjustment

|

|
v
’

A(1,1,2)
(A
P11 . . .
| | t~—> 2 dimension sections
||
| t—-—-> 1 dimension part
|
teee——=-> 1 array element

in which the specified element is 1located.
The second number (1) indicates the number
of dimension parts, within the accessed
dimension section, that must be bypassed to
arrive at the dimension part in which the
specified element is 1located. Once this
dimension part is found, the first number
(1) indicates the number of elements in
that dimension part that must be bypassed
to access the specified element. The
preceding example is illustrated in Figure
72.
~

This concept of how a specified element
is accessed from an array is generalized in
the following text.

GENERAL SUBSCRIPT FORM

The general subscript form
(C1*V1+J1,C2%V2+J2,C3*V3+J3) refers to some
array, A, with dimensions (D1, D2, D3).
The required number of elements is speci-
fied by (C1*V1+J1); (C2*%V2+J2) *D1; and
(C3*V3+J3) *D1*D2, representing the first,
second, and third subscript parameters mul-
tiplied by the pertinent dimension informa-
tion for each parameter. Therefore, the
required number of elements for the general
subscript form is:

(C1%V1+J1) + (C2*V2+J2) *D1+ (C3*V3+J3) *D1#D2

ARRAY DISPLACEMENT

The array displacement for a subscript
expression, specifically.  stated, 1is the
required number of array elements multi-
plied by the array element 1length. There-
fore, the array displacement is:

[ (C1#V1+4J1) + (C2%V2+J2) *D1+
(C3#V3+J3) #D1#D2) ] *L

Must be bypassed to

access specified element

Figure 72. Access of Specified Element in Array
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Because of the zero-addressing scheme, the
displacement is: ,

(C1*V1+J 1- 1)*L+(C2*V2+J2-1)*D1*L+
(C3*V3+4J3-1) +D1+D2+L

This expression can be rearranged as:

(C1#V1+#L+C2*V24D14L+C3+V34D14D2+1) +
[ (T1-1) *L+ (J2-1) *D1*L+ (J3- 1) *D 1#D2+L) |

- The first portion of the array displace-
ment is referred to as the CDL (constant,
dimension, 1length) portion and is derived
from:

C1¥V1*L+C2%V2*D1*L+C3*V3*D1#D2+*L

Vv1,v2, and V3 are the variables of the
expression and cannot be computed until the
execution of the object program. This
leaves the following components, which con-
stitute the CDL portion of the displace-

ment:

Appendix C.

C1*#L is the first component,
C2*D1*L is the second component, and
C3#D1#D2#*L is the third component.

The CDL components are calculated during
Phase 20.

The second portion of the array dls-
placement:

(@1=1) ¥L+ (32-1) *D1*L+ (J3-1) *D1#D2*L

is known as the offset portlon and is
calculated by Phase 10.

Phase 25 combines the CDL components,
the variables, and the offset to produce
the array displacement. The procedure is
as follows: the first component of the CDL

-multiplied by the first variable of the
subscript expression (C1*I) *V1; plus the
second component of the CDL multiplied by
the second variable of the subscript
expression (C2*D1#*L) *V2, plus the third
component of the CDL multiplied by the
third variable of the subscript expression
(C3*D1*D2#*L) *V3; plus the offset:

(J1-1) #L+ (J2-1) #D1#L+ (J3-1) *D1*D2+L.
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APPENDIX D: LIST OF ABBREVIATIONS

ADDR
ADJ
ARG
ARGLST
ARITH
ASF
ASFDEF

ASGND
ASSOC
AVAIL

BALR
BCD
BGNG
BKSP
BND VAR
BUFF

CHAR
COMM
COND
CORR
CNT
CTRL
. CUR

DEC
DICT
DIM
DIRCTRY
‘D.P.
DR
DRCTOR
DSPL

EBCDIC

ENT
EODS
ECOF
EQU
EQUTAB
ESD
ESID

EXP
EXT

FLDCNT
FLT
FSD
FUNC

GENRTED
GT

HEX
INCRMT
IDENT
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Address

Adjective

Argument

Argument List

Arithmetic

Arithmetic Statement Function

Arithmetic Statement Function
Definition

Assigned

Associated

Available

Branch and Link Register
Binary Coded Decimal
Beginning

Backspace

Bound Variable

Buffer

Character
Common
Condition
Correct
Count
Control
Current

Decimal
Dictionary
Dimension
Directory
Double Precision
Drive

Director
Display

Extended Binary Coded Decimal
Interchange Code

Entry

End of Data Set

End of File

Equivalence

/Equivalence Table

External Symbol Dictionary

External Symbol Identifi-
cation Number

Exponent

External

Field Count

Floating

FORTRAN System Director
Function

Generated
Greater Than

Hexadecimal

Increment
Identification

IDX
INFO
INSTR
INTERMED
I/0

IPL

ISN

LFTPRN
LNGTH
LOCATN
LOC CTR
LT

NEC
NO

OPRND
OP TBL

PARAM
PAREN
PHSE
PNTR
POS
PREV
PRGNAME
PROG

REF

. REFRNCD

REG

TXT
UNASS
VARS

WARN
WRK

Index

Information

Instruction

Intermediate
Input/Output

Initial Program Load
Internal Statement Number

Left Parenthesis
Length

Location
Location Counter
Less Than

Necessary
Number

Operand
Operations Table

Parameter
Parenthesis
Phase
Pointer
Position
Previous
Program Name
Program

Reference
Referenced

Register

Regular

Represent B
Relocatable Dictionary
Routine

Register to Register
Return )

Right Parenthesis
Register to Storage

Subscript
Sequence
Specification
Standard
Statement
Subroutine
Subscript
Service
Switch
Symbol
System

Text
Unassigned
Variations

Warning
Work
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FUNCTIONAL SYMBOLS * SAMPLE FLOWCHART

HRA LR RR HXE
* *

kK K K

* LIBRARY *
* ROUTINE *®
* *

*
KR RH RN

HHREAD ] R RN NN
*

* PROCESSING *
* BLOCK *
* *
* * ebaadadod BLOCK C3 IS ENTERED FRCM THIS CHART AND FROM
IR NN NN *ZA * AT LEAST ONE OTHER CHART. ALL REFERENCES TO
* C3% OFF—-PAGE ENTRY CONNECTORS CAN BE FOUND IN
EERE X K AUTOCHART CROSS—REFERENCE TABLE Il
* * %
* C3 *4Xe
* * .
*RRR .
¥ X 7
c1 *o FXRERCIHREXRNRNR THE TERMINAL BLOCK IS USED TO SHOW USER ENTRY
o X HERC2H M AX NN R * * - AND EXIT POINTS WHEN THE PROGRAM BEING
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*o BLOCK * USER ENTRY * * * IT IS ALSO USED AS AN EXIT CONNECTOR WHEN
*o ¥ * * * * THE TO LOCATION IS TO NO SPECIFIC CHART AS IN
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¥o o¥ . FRERH N TR KRR RN RR N
* .

REEX]
.
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* TERMINAL * *o
* BLOCK * cese¥s e¥eoee
* * - . o .
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. *o o
. * .
. . -
. . .
. . .
. . -
. . .
. «GCTO X .
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* . * * . FOUND IN AUTOCHART CROSS-REFERENCE TABLE III.
EERERE KRR KRR R . EEEEREERERERRRRRR .
. . .
. . .
- . -

HHERHRF ] R RRERERR .
HEERFRRIN XN N *rE
* INPUT/OUTPUT % * * * o * *
BLOCK * USER EXIT *¥Xeoeoooso¥e e¥eeeeX¥* C3 *
* * * * - . * *
EE RS 2222 R 222222 - *, ¥ * R
I RN Fe o¥

ON-PAGE EXIT CONNECTOR-
CONTROL TRANSFERS TO BLOCK C3 ON THIS CHART.

HERERG ] HE RN XNEHEK
* *

L B 2 B B S T 2
* SUBROUTINE *
* BLOCK *

*

AZROOODO OMZmle
EEEREE

.

LINE JUNCTION

*
EE 2 e T T
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HRRERHIHERERRRNRR
* *
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ERERHER RN HAN
* * LR B B B B B B
*VARIABLE RETURN¥*Xeeeosooo’ *
ON'PAGE * * * *
CONNECT OR HAEEREERERRRRRR * *
IR R
. . -
. .
. .
X X
I XR R 22 2
* * N *7ZB * OFF-PAGE CONNECTOR-
* C3 * * A2 CONTROL TRANSFERS TO BLOCK A2 ON CHART ZB.
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XN
OFF *PAGE
CONNECTOR
.
X
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GLOSSARY

address constant: Area into which the
address of a respective routine, external
function, or symbol is to be relocated by
the FORTRAN loader. It may be used to
calculate storage addresses.

argument: A variable that is given a con-
stant value for a specific purpose or
process. An independent variable.

argument list: List containing the

addresses of arguments constructed when an
adjective code indicating a call. to an
external or arithmetic statement function
is detected.

array displacement: The distance in bytes
between the first element in an array and a
specified element to be accessed from the
array.

backward DO: Condition occurring when the
statement ending the DO loop is sequential-
ly in front of the statement that defines
the DO.

base displacement address: A 2-byte
address in hexadecimal representing the
base register and the displacement in a
machine language instruction.

bound variable:
is used 1in a
redefined.

An integer variable that
subscript expression and

branch table: A table compiled by the
FORTRAN compiler: resident in the object
programs: a list of statement number
addresses that control branching.

CDL: A portion of the array displacement
for a subscript expression; calculated by
utilizing Constant, Dimension,° and Length
information. ’

chain: A series
by addresses.

of items linked together

chaining: Technique used by the FORTRAN
compiler to arrange and retrieve items

entered in the dictionmary and overflow
- table.
COMMON text: Table of variables assigned

~to the COMMON area by COMMON statements in
the source program.

communications area: Central gathering
area for information common to all phases
and communications between phases.

control segment: The output of a

single
compilation within the user program.
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DECK option: An option that indicates that
the object program 1is to be punched on
cards during compilation.

data parameter: The address of the first
byte of data to be processed, and the
number of bytes to be processed.

data set: A named collection of data in
one of several prescribed arrangements.
data set control block (DSCB): A block

that varies in size from 22 to 44 Dbytes.
Describes the physical device identified in
DSTAB and the extent of operations to be
performed on that device.

data set table (DST2AB) : A list referenced
from the I/0 routines, and composed of one
6-byte block for each data set.

decimal length: Number of bytes reserved
for decimal places within the field length
in a FORMAT statement.

dictionary: A reference area that contains
all names, constants, and data set ref-
erence numbers used in the program.

Distance in bytes between a
root in an EQUIVALENCE

displacement:
variable and its

class or group.

DO 1list: A 1list of subscript expressions
within the DO loop.

dummy: Something characteristic of a spec-
ified item, but not having the capacity to
function as that item.

dummy variable: A dummy used to define
operations performed on arguments in state-
ment function or subprogram definitions.

element count: The number of entries in an
EQUIVALENCE group or class.

end DO: The statement that ends a DO loop.
end of data set: A signal that the 1last
record of a data set has been read or
written. '

error: Incorrect usage of the FORTRAN lan-
guage that can force the end of compila-
tion.

epilog table: Area containing information
necessary to return the value of variables
-used as parameters to the calling program.




EQUIVALENCE class: A number of EQUIVALENCE
groups linked together by names common to
two or more groups.
EQUIVALENCE group:

and right parenthesis
statement.

EQUIVALENCE root: A

Names between a left
in an EQUIVALENCE

member of an

EQUIVALENCE group or class to which all

other variables are equated.

EQUIVALENCE table:
subroutines that
EQUIVALENCE entries.

A table used by the
assign addresses for

EQUIVALENCE text: Table of EQUIVALENCE
groups assigned by EQUIVALENCE statements.

ESD cards: Cards containing segment names
and external and internal entries to the
segments in the program being compiled.

ESD table: A table which contains the
address of each external symbol and an
address constant.

executable statement: A statement that

causes the compiler to generate machine
instructions.

explicit specification

statement: Statement which declares the
mode of a particular variable or array by
its name.

field count: The number of times a conver-
sion is to be repeated for an I/0 list.

field length: Number of bytes reserved in
the input/output record for the variable in
the record.

forcing scan: Directs the ordering of text
words of a statement by comparing the
forcing values of the respective adjective
codes.

FORMAT Specification group: FORMAT speci-
fications that appear within a set of
parentheses.

GO (Compile and Go) option: Option indi-
cating that an entire job is to be compiled
and executed if there are no serious source
program errorse.

' GOGO option: Entire job is to be compiled
and executed irrespective of any source
program errors.

halt number: A number identifying a STOP

or PAUSE.
image: Refers to the BCD card image of a

symbol in the dictionary.

immediate DO parameter: A constant, less

than 4096 bytes, used as a parameter in a
DO or implied DO statement.

implied DO: A method of 1ndex1ng arrays in
input/output lists.

index mapping table: A table which main-
tains a record of all registers used at
object time as index registers in subscript
calculation, and a record of the unique
subscript expression assoc1ated with each
register.

in-line function:
code whenever it occurs
program. ‘ ‘

Function that generates
in the source

intermediate text: An internal representa-
tion of the source program that can be

easily converted to - machine language
instructions.
internal statement number : a number

assigned to each FORTRAN statement before
it is processed.

I/0 list: A list of variables and arrays
in READ/WRITE statements.

IPL: T he act of initial program load on
an IBM System/360 computer.

job: One.or more source or object programs
in many combinations along with any asso-
ciated input data.

keyword: A FORTRAN reserved word which
indicates the specific FORTRAN statement to
be compiled.

An option which dindicates

LIST option:

that the source program is to be printed
(listed) .
literal: Data which is defined in the

source program as opposed to being read by
I/0 commands.

location counter:
addresses.

A counter used to assign

main program: A program to which control
is transferred upon completion of the relo-
catable loading of a set of programs.

main storage: All addressable storage from
which instructions can be executed or from
which data can be loaded directly into
registers.

MAP option: Indicates the storage map of
an entry is to be printed on-line.

mode: A code used in the dictionary and
intermediate text denoting whether a symbol
or 1literal represents real, integer, or
double precision. In I/0, mode indicates
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set mode and whether the function is multi-
plex or burst mode.

multiple job: More +than one compilation
with no regard to the number of object
programs within a job.

name: A string of alphabetic and numeric
characters the first of which must be
alphabetic.

nested implied DO: An
another implied DO.

implied DO within

offset: A calculated indexing factor used
to find the correct element in an array for
a particular subscript expression or
EQUIVALENCE element.

operations table: Temporary storage area
used during the ordering of operations
within a statement for any text words
referring to the operation.

ored: An inclusive OR machine operation.
overflow table: A table which contains all
dimension, subscript, and statement number
information within the program.

overlay: Loading a program or data into a
portion of storage where the current resi-
dent program or data is no longer required.

parameters: Variables given a constant
value for a specific process or purpose.

parenthesis count: Determines whether an
implied DO is nested within another implied
DO; determines hierarchy of arithmetic
operations.

pointer: An address indicated in text by p

that denotes the location of data or anoth-
er address.

point of definition: Point at which a
statement number is referenced by some
statement other than a DO or FORMAT state-
ment.

redefinition: Point at which the value of
an integer variable changes.

RLD cards: Contain addresses of items to

be relocated by the FORTRAN loader at LOAD
time.
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- spill technique:

save register technique: When a register
is required but one is not available, the
contents of required registers
in the first available work area.

sequence erxror: FORTRAN statements that

are out of sequence.

single job: Single compilation of a source
program or subprogram, with mno regard to
the number of object programs within a job.

skeleton instructions: Instructions gener-
ated for use as constants or literals to
generate instructions.

spill base register: When registers 4, 5,
6, and 7 are used as base registers,
register 7 accepts all overflow.

A method of using the
spill base register as a temporary base
register by inserting the proper base value
into the register before use, information
spills into the next register with the
exception of register 7 which repeats.

string: Contiguous group of characters

with no embedded blanks.
subgrogram: A program that is a FUNCTION
or SUBROUTINE.

subscript table:
for subscript text.

Temporary storage area

thumb index: A storage area which contains
the addresses of the first entry for each
chain.

type: A code - used in the dictionary and
intermediate text denoting whether a symbol
represents a variable, array, function, or
constant. '

unassigned register: Condition existing
when a register is available for use as an
index register at object time.

warning: An error that is not serious
enough to abort object program execution.

zero addressing scheme: A numerical scheme
with zero as the lowest value.

are placed.



ABS, Subroutine 344

Access 487

ADD Routine 235

Address Assignment 143

Address Constant 143,332

Adjective Code 78,79,184

Adjective Code and Number 184

Adjective Code, Field Length, and Decimal
Length 185

Adjective Code, Field Length, and Literal
185

Adjective Code Subroutines 186

AFTER Routine U456

ALOC, Subroutine 152

ALOWRN/ALERET, Subroutine 159

Analysis Aids U479

AOP Adjective Code 281

AOP, Subroutine 338

Argument Count 237

Argument List 220,238

ARITH IF Routine 241

ARITHI, Subroutine 334

Arithmetic Expressions 329

Arithmetic Statement Function 88,183

ARITH Part 1, Subroutine 87

ARITH Part 2, Subroutine 87

ARITH Part 3, Subroutine 88

ARITH Routine 287

Array Displacement Computation
76,280,487-489

ASF Argument Register 237

ASF, Subroutine 88

ASFDEF, Subroutine 339

ASFEXP, Subroutine 339

ASFUSE, Subroutine 339

ASGNBL, Subroutine 153

ASTRSK Routine U456

Backward DO 90

BASCHK/RXOUT, Subroutine 347
Base-Displacement Address 143
Base-Displacement Addressing Scheme 151
Base Value Table - 328 i
BEGIO Routine - 233
BKSP/REWIND/END/ENDFILE, Subroutine 93
Blank Common 383
BLANKZ, Subroutine 197
Bound Variable 282
Bound Variable List 283
Branch Instructions 334
Branch List Tables 105,146,190,332

for ASF Definitions 328

for DO Statements 328

for Statement numbers 328
BVLSR, Subroutine 292

CALL Routine 239,288

CALL, Subroutine 90

Calls To a Printer 28

CALSEQ Routine 289 )
Card Formats 377 -
CCDATA Routine 59

CCEDIT Routine 59

CCFTC Routine 58

CCJOB Routine 58

CCLASS Routine 57

CCLOAD Routine 59 .

CCSET Routine 58

CEM/RDPOTA, Subroutine 188
CESDO Routine 385

CESD1 Routine 385

CESD2 Routine 386

CGOTO, Subroutine 332
Chaining 35,70-72

CHCKGR, Subroutine 243
CKARG, Subroutine 247
CKENDO, Subroutine 191
CLASSIFICATION, Subroutine 86
CLEAR, Subroutine 293
CMPEND Routine 387

CMPESD Routine 385

CMPICS Routine 384

CMPLDT Routine 388

CMPREP Routine 386

CMPRLD Routine 387

CMPSLC Routine 384

CMPTXT Routine 386

COMAL, Subroutine 147

COMMA Routine 240

COMMON, Subroutine 95

COMMON Text 15,84,147

Communications Area 22,146

COMP GO TO Routine 233

Compilation 14,22,69
Completion of 18

COMPILE Routine 242

Completion of Execution 18

Completion of Modification 19

Continuation Card 95

CONTINUE/RETURN, Subroutine 92

Control Card Routine 14,57-67

Control Dictionary Elements 376

Control Routine 283

CONVERSION Routines 415

COPYC Routine U457

COPYCL Routine 457

COPYEC Routine 458

COPYL Routine 458

CSORN, Subroutine 99

Data Parameters for Print Calls 28
Data Set Designation 25

Decimal Length 183,195

D/E/F/1/A, Subroutine 196

DELET Routine = 459

Device Code Bytes 26

Device Assignment Table 22,58,u454
Dictionary 15,71-75,87,96,1u44,182
DIM, Subroutine 343 :

DIM90, Subroutine 103

Dimension Information 74
DIMENSICN, Subroutine 93

DIMSUB, Subroutine 102

DINT Routine 29,30

Displacement 145,155

Displacement Field 99

DIV Routine 236

DO Routine 232,286

DO, Subroutine 90,190

DO1, Subroutine 333

DPALOC, Subroutine 151

DSCB Check Byte 27

DSCB--Data Set Control Block 26,30
DSCB Flag Bytes 27
DSTAB--Data Set Table
Dummy Array 340

25,30

Index

INDEX
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Dummy Integer Variable 190 FENDN, Subroutine 419

Dummy Subscripted Variable 149 ] Field Count 195
Dummy Variable 89,147,153,340 Field Length 183,195
DUMPR Routine 290 FILLEG, Subroutine 198
DVARCK, Subroutine 233 - FINDR, Subroutine 243
FIOAF, Subroutine 416
Editor 19,59,454-478 FIOAN, Subroutine 419
Editor T92LB2 Library Routine #2 461 FIOCS, Subroutine #21
END Routine 239 FIOLF, Subroutine 416
END, Subroutine 344 FIOLN, Subroutine 419
ENDDO Routine 286 FIXFLO, Routine 290
ENDDO, Subroutine 333 FIXFLT, Subroutine 342
ENDIO, Subroutine 337 FIXPI, Subprogram Uu485
END MARK CHECK, Subroutine 103 Flags
ENTRY, Subroutine 345 SILI 30
EODS Routine 390 Call wait 34
Epilog Table 328,340 Wait check 34
EQSRCH, Subroutine 155 Chaining 34
EQUALS Routine 240 ; GO 59
EQUIVALENCE Group 149 NOGO 59
EQUIVALENCE Part 1, Subroutine 94,148 FLDCNT, Subroutine 200
EQUIVALENCE Part 2, Subroutine 94,149 Forcing Scan 220
EQUIVALENCE Part 3, Subroutine 150 Forcing Value Tables 223
Equivalence Processing 145 FORMAT Entries 83
EQUIVALENCE Table 146 FORMAT Overall Logic 195
EQUIVALENCE Text 15,84,85,145 FORMAT Statements 183
Error Checks 221 Structure of, 183
Error Mask Byte 27 FORMAT, Subroutine 95,196
Error Recovery Procedures 28 FORMAT Text Card 184
Error Routines 28 FORTRAN Loader Functions 377
ERROR Routine 389 FORTRAN Printer Carriage Control
ERROR, Subroutine 104 Characters 28,34
ERROR/WARNING, Subroutine 189 ’ FORTRAN Relocating Loader 18,57-59,376-413 ~
ERAWNEM Routine 233 FORTRAN System Director 14,22-56,57
ESD, Subroutine 157 Compilation 14
ESDPUN, Subroutine 294 : Execution 18
ESD/RLD Records 282 . Modification 19
ESDRLD/CALRLD/CALTXT, Subroutine 293 FOSCAN Routine 223
EXIT Routine 30 FPAUS, Subroutine 421
EXPON Routine 236 FRDNF, Subroutine 419
Exponential Subprograms 485 FRDWF, Subroutine 416
Exponentiation 283,341 FREER, Subroutine 243
EXTCOM, Subroutine 151 FRWND, Subroutine 420
External Functions 153 FRXPR, Subprogram U486
EXTERNAL, Subroutine 95 FRXPI, Subprogram 485
External Symbol 156 FSLASH, Subroutine 199
External Symbol Dictionary (ESD) FSTOP, Subroutine 452
Type 0 Card 378 FUNC Routine 239 -
Type 1 Card 378 FUNCTION/SUBRTN, Subroutine 91
Type 2 Card 379 FUNGEN/EREXIT, Subroutine 341
Type 5 Card 380 FWRNF, Subroutine 419
Identification number 151 FWRWF, Subroutine 416
Table 376
FBKSP, Subroutine 420 GEN, Subroutine 291
FEOFM, Subroutine 420 GENBC, Subroutine 346
FCOMMA, Subroutine 198 GENCON, Subroutine 294
FCVAI, Subroutine 419 GENER, Subroutine 291 )
FCVAO, Subroutine 419 General Subscript Form 488
FCVEI/FCBDI, Subroutine 418 Generation of Literals 280
FCVEO-FCVDO, Subroutine 418 GET, Subroutine 106,346
FCVFI, Subroutine 418 GETN Routine 291
FCVFO, Subroutine 419 GETWD, Subroutine 97
FCVII, Subroutine 418 GETWDA, Subroutine 201
FCVIO, Subroutine 418 GNBC6, Subroutine 342
FDXPD, Subprogram 486 GOFILE, Subroutine 158,190
FDXPI, Subprogram 485 GO TO Routine 233
FENDF, Subroutine 416 GOTO, Subroutine 89
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Group Count 184
GENGEN, Subroutine 291

HANDLE, Subroutine 293
Header Card 91

HEXB Routine 388
HOUSEKEEPING, Subroutine 96

IBCOM U414-452
IBCOM Subroutines 416
IBEXIT, Subroutine 422
IBFERR, Subroutine 421
IBFINT, Subroutine 421
IER Routine 383
IF Routine 288
Immediate DO Parameter 334
IMPDO Routine 286
Implied DO 90,182,192
INARG, Subroutine 247
Include Segment Card 378
Indexing Factor 75
Index Mapping Table - 280-292
ININ, Subroutine 245
ININ/GET, Subroutine 190
INIT Routine 283
Initialization 14,279,422
INITIALIZATION, Subroutine 330
Initial Program Load 14
In-Line Functions 72,153,341
INLIN1 Routine 246
INLIN2, Subroutine 246
INOUT, Subroutine 188,245
. Input/Output
Functions 22,30,31
List Section 415
Operations 22,30
Interrupts 22,31
Formats 224
Instruction Generation 329
INTCON, Subroutine 100,202
INTDCT, Subroutine 156
INTEGER/REAL/DOUBLE, Subroutine 96
Intermediate Text 78-84,87,182,329
INVOP Routine 234
IOLIST, Subroutine 336

Keyword 71,85

LAB, Subroutine 241

LABEL DEF Routine 241

LABEL Routine 286

LABEL, Subroutine 332

LABLU, Subroutine 98

LABTLU, Subroutine 99

Last Record Indicator 419
LDCN, Subroutine 153

LDPH Routine 29,30

Leading Length Accumulator 195
Leading Length Indicator 198
LFTPRN Routine -198,238
Library Function 341

Line Count 59

LINECK, Subroutine 200

Line Length 461

LINETH, Subroutine 200
Linkage Register 237,347
List Item 418

LIST Routine 287

LITCON Part 1, Subroutine 100
LITCON Part 2, Subroutine 101 .
LITCON Part 3, Subroutine 101
Literals 154

Generation of 280

offset 280
Load end Card 382

" Loading Process 376

LOADR1, Subroutine 244

Load Terminate and Data Cards 382
Location Counter 143,144,376
LODREF Routine 389

LPAREN, Subroutine 198

Mantissa 101

MAP Routine 389

Messages 479,483 :

MODE, Subroutine 245
Mode/Type Code 78,80

MOPUP Routine 234
MSG/MSGMEM, Subroutine 188
MSGNEM/MSGMEM/MSG Routine 234
MULT Routine 235

MVSBRX, Subroutine 246
MVSBXX, Subroutine 245

Name 71

NIB, Subroutine 292
NOB, Subroutine 292
NOFDCT, Subroutine 201

Object Program 14
execution 18

Object Program Tables 328

Object-Time Execution 375

Offset 78,82,150

Of fset Calculations 78

Of fset Literal 291

Operation Specification 24

Operations Table 220

OPTMIZ Routine 290

Order of Operations 220

Overflow Table 15,74-77,99

PAKNUM, Subroutine 99
Parameter List 340

Phase Modification 460
Phase 10 14,70-142

Phase 12 15,143-181

Phase 14 15,182-219

Phase 15 15,220-278

Phase 20 15,279-326

Phase 25 15,327-372

Phase 30 18,373

PHEND Routine 286

PINOUT, Subroutine 187,242
Point of Definition 282,293
PRESCN Routine 223

PRESCN, Subroutine 185,331
PRINT, Subroutine 106
Program Interrupt 421

PSW 29,30 - '

PUNCH, Subroutine 293
PUTFTX, Subroutine 190
PUTX, PUTBUF, PUTRET, Subroutine 104

QUOTE/H, Subroutine 197

Index
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RD Routine 383 Source Program compiled 14

RDACRD Routine U455 ) Source Program Compilation 14
RDOSYS Routine 460 , Spill Base Register 347
RDWRT, Subroutine 335 SRETRY Routine 31,34,35
Read Not Requiring a Format 415 SSCK, Subroutine 154
Read Requiring a Format 414 START Routine 454
READ Routine 285 STARTA, Subroutine 147
READ/WRITE Statements 182 Statement Number Entries 82
READ/WRITE, Subroutine 191 Statement Number Information 76
Record Length 195,420 ! ’ Statement Processing 483
Record Length Accumulator 195 Statements Subject to Optimization 279
REDCRD Routine 459 Statements that affect Optimization 282
Reference Table 376 STOP/PAUSE, Subroutine 92,344
REFTBL Routine 389 SUBIF, Subroutine 90
Register Assignment 221,280 - Subroutines
RELCTL Routine 390 ’ (Subroutines are listed individually)
Relocation Factor 384 - SUBRUT, Subroutine 340
Relocation List Dictionary Card 381 SUBS, Subroutine 102
Removing Entries From Chains 144 Subscript Information 76,282
RENTER/ENTER, Subroutine 155 Subscript Optimization 279
Replace Card 380 Statements subject to 279
Return. Statements that affect 282
Error 23 Subscript Text Input 280
Normal 23 Subscript Parameter 154
Unit Exceptional Condition 23 Subscript Table 220
RETURN, Subroutine 341 Subscript Text Output 281
Return to User's Program 28, Subscripted Variable Entries 82,282
RLD, Subroutine 157 SUBVP, Subroutine 290 )
RLDTXT, Subroutine 348 . Supervisor Call 22
RMVBVL, Subroutine 292 ' SVC I/0 Formats 23
Root of EQUIVALENCE Group 150 SWROOT, Subroutine 156
Routines | . Symbol List 292
(Routines are listed individually) SYMBOL, Subroutine 242
RPAREN, Subroutine 198 SYMSRC, Subroutine 292
RROUT, Subroutine 347 SYMTLU, Subroutine 98
RTPRN Routine 238 System
RXGEN/LM/STM, Subroutine 331 Control segments 21
Modification 14-19,22
SALO, Subroutine 152 System Tape Device 29
SAOP Adjective Code 281 '
SAOP, Subroutine 337 T Specification 195
SAVER, Subroutine 243 T, Subroutine 199
Scale Factor 197 Tag and Data Set Byte 23,24
SD1 Routine 30,32 Tail Length Accumulator 195
SD2 Routine 30,32 TBLREF Routine 388
SD5 Routine 30,33 : Temporary Root 145 '
SD7 Routine 30,33 Text Card 380
SD72 Routine 33 Text Word Modification 221
SD74 Routine 34 Thumb Index 71
SD741 Routine 34 - Translate and Test
SERCH Routine 389 Pointer 201
SERP Routine 32 Table 195 -
Set Location Counter Card 377 Instruction 97,201
SET Routine 461 TRGEN, Subroutine 332
SETMD Routine 31 . TXT, Subroutine 158
SIGN, Subroutine 343 - . TXTEST, Subroutine 347
Significant Byte Accumulator 156 TXTOUT, Subroutine 348
SIODIR Routine 30,31 TYPE, Subroutine 242
SIOGO Routine 31 Type 3 Program 330
SKIP Routine 234 i T92CMP Routine 460
SKPBLK, Subroutine 98 T92LB1 Routine 461
SKTEM, Subroutine 98
Slash Specification i UMINUS Routine 237
(see T Specification) Unary Minus 237
SNTPIN Routine 31 Unary Plus 237
SORLIT, Subroutine 154 UNITCK/UNIT1, Subroutine 189
SORSYM, Subroutine 156 UPLUS Routine 237 '
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WARN Routine ' 388 X, Subroutine 197

WARNING/ERRET, Subroutine 105 XOP Adjective Code 281
WARN/ERROR, Subroutine 244
WRITE Not Requiring A Format 415 Zero Addressing Adjustment 488

WRITE Requiring a Format U414
+/-/P, Subroutine 197

Index 499
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