
















































































































































































































































































su This option specifies that the update control com-
mands (see "Updating a Compressed Deck") within any
update deck are in sequential order. The order of such
commands is actually immaterial, since AP orders them as
required; but if SU is specified, any out-of-sequence com-
mands are listed on the LU and DO devices.

INPUT/OUTPUT FILES

AP explicitly opens Input/Output files after reading the AP
control card. All files are closed before AP returns to the
monitor; they are not closed and reopened for each program
assembled with the BA option.

AP always opensthe LO and DO files. Other files are opened
only if required, as determined by control card options.

85-1 Input/Output Files

For CP-R and RBM, additional file manipulations occur for
certain output files when opened, afte:r each assembly (with
BA), and when the files are closed:

After
Each
File Open Assembly Close

BO None None None
CO None WEOF WEOF, PFIL(REV,2),PFIL(FWD)
DO None WEOF  WEOF, PFIL(REV,2),PFIL(FWD)

GO PFIL  None WEOF(2),PFIL(REV, 2),PFIL(FWD)

(FWD)
LO None WEOF  WEOF, PFIL(REV,2),PFIL(FWD)

SO None WEOF WEQF, PFIL(REV,2),PFIL(FWD)
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8. UPDATING A COMPRESSED DECK

By the use of the CO option on the AP card, AP may be
directed to produce a compressed deck of a source program
which can then be used as input during a later assembly,
Since a fypical compressed deck contains one-fourth to
one-fifth as many cards as the corresponding source deck,
the use of compressed decks offers significant operating
advantages in both manageability and speed, The following
discussion explains how to update a compressed deck with
an "update packet". An update packet is considered to be
the set of cards between the first + (update) command and
the compressed deck. If symbolic lines precede the first

+ command, they are freated as if they werepreceded by a
+0 (see +k below); that is, they are inserted before the
first line of the program.

AP recognizes four update control commands,

+k where k is a line number corresponding to a line
number on the source or assembly listing produced
from the compressed deck. The +k control card
designates that all cards following the +k card,
up to but not including the next update control
card, are to be inserted after the kth line of the
source program. The command +0 designates an
insertion before the first line of the program.

+, k where j and k are line numbers corresponding
to line numbers on the source or assembly listing
produced from the compressed deck, and j <k.
This form designates that all cards following the
+j, k card, up fo but not including the next update
control card, are to replace lines | through k of
the source program. The number of lines to be
inserted does not have to equal the number of
lines removed; in fact, the number of lines to be
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inserted may be zero. In this case, lines j through
k are deleted,

+* designates an update packet comment card, That
is, this card is listed (if the LU option is specified)
but is not entered into the program. If an error is
defected in an update control card, comment cards
are skipped along with other noncontrol cards,

+END designates the physical end of an update
packet. This card must be the last card in any up-
date packet.

The + character of each update control command must be
in column 1, followed immediately by the control infor-
mation, with no embedded blanks, The control command
is terminated by the first blank column encountered, Op-
tionally, the blank may be followed by comments.

If the SU option is specified, update control cards must be
in ascending sequence. If they are not, a sequence error
message will be produced for each control command out of
order, and AP will order them as required. If the SU option
is not specified, AP will order update commands without
error notification,

The ranges of successive insert and/or delete control com-
mands must not overlap, except that the following case is
permissible: +j,k followed by +k, where j<k.

Overlapping or otherwise erroneous control commands will

cause the erroneous command and all subsequent cards up to
the next control command, to be deletéd from the update
packet. These cards are output on the LO file regardless of
the LU assembler option.



9. CONCORDANCE CONTROL COMMANDS AND LISTING

When the CN option is included on the AP control card,
the assembler will access the C device for additional con-
trol records describing the data to be included in the con-
cordance (symbolic name cross=reference) listing.

An alphanumeric string, such as R2, B, or RES is considered
to be an operation code when used in the first command
field of a statement. When used elsewhere in a statement
it is considered to be a symbol.

If desired, a "standard" concordance can be produced by
entering the DC option on the AP control command and
omitting all concordance control records on the C device.

The "standard " concordance listing does not inciude opera~-
tion code names, but otherwise includes all symbol refer-

ences, including function and command procedure names

and intrinsic functions such as §, L, AFA, etc.

LOCAL symbols or symbols appearing as arguments of a
SYSTEM directive do not appear on any concordance list-
ing. Except for this restriction, all symbols and operation
codes used in o program can be listed by selective use of
the concordance control commands.

CONCORDANCE CONTROL COMMANDS

The concordance subsystem provides the following commands
for specifying the contents of a concordance listing:

10 Include all or a selected set of operation codes.
SS Suppress all or a selected set of symbols.
oS Include only a selected set of symbols.

DS Produce a modified 1S listing, displaying only
lines that reference a selected set of names.

END Terminate concordance control commands,

The control records must have a period (.) in column 1 and
the selection code (i.e., command name) in columns 2-4,
After a space of one or more blanks, a name list of the form
nameq(, namey, ... may follow the selection code. Em-
bedded blanks between names in the list are not allowed.
The name list may be continued for several physical records
by using the AP semicolon contiruation convention. Fur-
thermore any number of records contaihing the same selec~
tion code may be used.

Symbols specified on concordance control commands are

implicitly OPENed when the command is processed. The
symbols may subsequently be OPENed and CLOSEd within
the program and the command will control all such symbols
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with the same name. However, if a CLOSE balances the
initial implicit OPEN, that symbol is effectively removed
from further concordance control at the point of the CLOSE.

Concordance control records are printed, as read, on the

LO device.

10 This command specifies that all operation codes, or
only those given, are to appear on the concordance listing.
The form of the command is

10 [nqme],nqme2, . .,nomen]

If the name list is given, only the operation codes it speci-
fies will be listed. If the name list is absent, all operation
codes will be listed. (The brackets do not appear on the
control record; they are shown above only to indicate that
the name list is optional.)

SS This command specifies that all symbols, or only those
given, are to be suppressed on the concordance listing.
The form of the command is

.SS [name],namez, vens namen]

If the name list is given, only the symbols it specifies will
be suppressed. If the name list is absent, all symbols will
be suppressed. The 5S and OS commands (explained below)
may not both be used in a given set of concordance control
commands. (The brackets do not appear on the control rec-
ord; they are shcwn above only to indicate that the name
list is optional.)

0s This command specifies that only a given list of
symbols is to appear on the concordance listing. The form
of the command is

.0OS name,,name,, ... name

The name list is mandatory. Only the symbols it specifies
will appear on the concordance listing. The SS and OS
commands may not both be used in a given set of con-
cordance control commands.
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DS This command specifies that a given list of symbols
is to be displayed by producing a modified LS listing. (The
LS option was explained previously under "AP Control Com-
mand".) The format of the DS command is

.DS name,,name,, ...,name
1 200 n

The name list is mandatory. Only the symbols it specifies
will appear on the modified LS listing. Instead of the en-
tire source program, the LS listing will display only lines
containing names — in any coitext — specified in the DS
name list, The DS command is independent of the 10, SS,
and OS commands. The DS command overrides a request
for a full LS listing.

END This command identifies the end of a set of con-
cordance control commands. Its format is

.END

The END command is mandatory if the CN option is speci-
fied. If only the END command appears on the C device,
a "standard" concordance listing will be produced.

CONCORDANCE LISTING

The concordance listing follows the regular assembly list-
ing. Names are printed on the concordance listing in al-
phabetical order, followed by one or more name reference
items. The general format of each name reference item is

- op. code
reference line number|$

/op. code [*¥]
where

reference line number is the source program line
. . .
number in which the name appears. The largest
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reference line number that may be correctly pro-
cessed is 32767, If update records appear in the
concordance in the form "M.N", the largest up-
date record number ".N") that may be correctly
processed is also 32,767.

~op. code indicates that the name occurs in the
label field of the reference line, and op. code is
the operation code name used on that line.

$ indicates that the name occurs in the first com-
mand field of the reference line. In this case, $
terminates the reference item.

/ op. code[*] indicates that the name occurs in
other than the label or first command field of the
reference line, and op. code is the operation
code name used on that line. The operation code
name may be followed by an asterisk if the name
specified occurred in argument field 1 and was in-
directly addressed.

A sample name might appear on the concordance listing as

A 372 - DATA 459/LW*

This display means that symbol A was used at line 372 in the
label field of a DATA statement, and at line 459 of an in-
directly addressed Load Word instruction.

Reference line numbers can appear in the form "M" or
"M.N", depending on the form of the source program. The
form M. N appears only for those lines that are in an update
record format and for which a new comiressed file has not
been produced.

The reference items following each name are formatted up
to eight per line and are sorted by reference line number.
Unusually long operation code names will cause fewer ref-
erence items per line to be printed.
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10. PREENCODED FILES

AP contains the provision for including a preencoded version
of a previously assembled "standard definitions" file in
each assembly, This file is most useful when it contfains in-
formation normally contained in standard SYSTEM files, like
SIG7FDP. It is necessary to assemble this "standard defini=-
tions" program with options that cause AP to write the as-
sembled program on a standard definition file, This program
will reside on a random access device (disk or RAD) in an
internal format most quickly processed by AP. The source
for preencoded files is discarded when the preencoded file
is created. Therefore, a preencoded file cannot be listed
by the PSYSdirective when that file is referenced by a sub-
sequent assembly.

If a preencoded standard definitions file exists, AP will read
this file prior to reading the source program being assembled.
Then, when a SYSTEM directive is encountered, AP first
determines whether that SYSTEM is included in the standard
definitions file and, if it is, does not access the SYSTEM
normally, Instead, that information is assumed to be in the

88 Preencoded Files

standard definitions file. This considerably speeds up the
assembly of small to medium size assemblies, with no opera=-
tional change apparent to the user.

If the ND control card option is specified, AP will not at-
tempt to read a standard definitions file, If ND is not
specified, AP will first attempt to open the F:STD DCB in
the "system account" under the name $:STDDEF. If the
OPEN is successful, the names previously assigned to this
file by the PD option are saved and the assembly continues.
If no such file exists, the assembly proceeds as if the ND
option had been specified.

A preencoded file may be created by assembling a program
with the PD control card opfion. This option is optionally
followed by a list of names, enclosed in parentheses, by
which the preencoded file will be identified. The name
SIG is reserved for all SIG7FDP names listed in Table 4
(see SYSTEM directive). Thus the control card option
PD(SIG) must be used to create a standard definition file
consisting only of the Sigma instruction set.
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11. ERROR MESSAGES

AP outputs two types of error messages: flags and error
messages pertaining to the assembled program, and opera-
tional and irrecoverable error messages.

ERROR FLAGS

C  Constant string error. A constant contains an illegal
character or is improperly formed. For example,

X'ABCDEFG' (The 'G' is not a hex digit.)

D Duplicate symbo! or command. This error message is
caused by one of the following conditions:

1. The assembler has detected a duplicate definition
for a program symbol.

2. The assembler has encountered an instruction or
directive in which a doubly defined program sym-
bol is used.

3. The assembler has encountered a CNAME, COM,
or S:SIN statement label that is identical to the
label of another CNAME, COM, or S:SIN

statement.

4. An attempt has been made to redefine an AP in-
- trinsic function or directive with a CNAME,
COM, S:SIN, or FNAME statement.

E  Illegal Expression. This error message is caused by one
of the following conditions:

1. The argument field for BOUND contains other than
a power-of-two\ integer between 1 and 32,768.

2. The argument field for DO, DO1, RES, or SPACE,
or the command field for COM contains other than
an integer.

3. The argument field for ORG, LOC, or END con-

tains other than an integer or an address.

4. The argument field for USECT contains other than
an address.

5. The argument field for CSECT, DSECT, or PSECT
contains other than an integer between 0 and 3.

6. The argument field or the command field (for class
0 or 2) of a standard instruction is blank.

7. The constant string for TITLE contains more than
68 characters.

8. The command field for ERROR contains other than
one or two integers.
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9. The command field for ORG or LOC contains other
than the integer 1, 2, 4, or 8.

10. The command field for DATA contains other than
an integer in the range 0 to 16, or the command
field for RES contains a negative integer.

11. The command field for S:SIN isnot 0, 1, or 2.

12.  Asymbol was used in a directive in such a way that
core allocation could not be determined at the time
that the directive was processed (e.g., a forward
reference in the field list of a GENdirective or in
the command or argument field of a RES directive).

13. A forward reference was used in a SET or EQU
directive.

14,  Arithmetic was performed on two incompatible
quantities.

15. Division by zero was attempted.

16. The syntax of an S:KEYS intrinsic function was
incorrect.

Illegal or unknown command. This error message is
caused by one of the following conditions:

1.  The assembler has encountered a command contain-
ing an unrecognized name.

2. A command that would create more than 127 relo-
catable control sections has ban encountered.

3. A SOCWdirective was encountered after a relocat-
able control section was opened, or a directive is
illegal after SOCW has been specified.

Program structure error. This error message is caused
by one of the following conditions:

1. The assembler has detected an unterminated DO
loop (i.e., a PEND or END directive was en-
countered before the FIN directive that should
have terminated the loop).

2. The assembler has detected an unterminated pro-
cedure (i.e., an END directive was encountered
before the PEND directive that should have ter-
minated the procedure).

3. The assembler has detected an extra ELSE directive
in a DO loop.

4. The assembler has detected an extraneous FIN

directive outside of a DO loop or an extraneous
PEND directive outside of a procedure.
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5. The assembler has encountered a LOCAL directive
while a GOTO search was being made for a local

symbol.
6. The command field contains other than an integer
or a blank, or the selection argument field ele-

ment was not a symbol on a GOTO directive.

7. An extraneous PROC or PEND directive has been
encountered within a PROC definition.

8. The assembler has detected an unterminated skip

in a conditional assembly sequence in a procedure

(i.e., a PEND or END directive was encountered
before the termination condition was satisfied).

9. A DOT directive caused multiple execution of a
DO, DOI1, ELSE, FIN, END, GOTO, PEND,
PROC, or SYSTEM directive.

7. An apparent constant qualifier other than C, D,
FL, FS, FX, O, or X has bee : encountered.

8. A character not in the recognized character set
has been encountered outside a constant string.

Truncation error. This error message is caused by one
of the following conditions:

1. The assembler has encountered a generated data
value that is too long for the specified field.

2. A text string contains more than 255 EBCDIC
characters.

3. A subscript is not an integer between 1 and 255.
4. The assembler has encountered an arithmetic op-

eration in which the precision of one or more of
the operands exceeds the limits allowed.

L Label error, This error message is caused by one of the
following conditions: 5. A symbol contains more than 63 characters (char-
acters beyond 63 are ignored).
1. The label field for CNAME, COM, S:SIN, or
FNAME contains other than a symbol. 6. A list was created with more than 255 elements.
2. The label field for an instruction or a directive .
that enters values into the symbol table contains 7. The argument of a DO is greater than 65,335.
Z:::er:rqn a blank, a symbol, or a single list 8. A value cannot be expressed in the standard object
: language.
S Syntax error. A general violation of syntactic struc= Undefined symbol. This error message is caused by one
ture has been encountered. For example, n tes
of the following conditions:
1. The argument field of one of the directives DEF, , .
GOTO, LOCAL, OPEN, CLOSE, REF, or SREF, I+ The assembler's symbol table confained an unde-
contains other than a well-formed AP symbol. fnec symool at The completion ot assembly «
2. The assemblerhas encountered an intrinsic function 2. ': fs.ym:o| q::.lm;id fo be. |occ;| WTS us.ed, b(l;.th.mf
as the argument of an OPEN, CLOSE, or LOCAL. etfined, within fhe previous tca region. is
message appears at the end of a local region.)
3. TI-.ne ?ssembler has et\counfered an OPEN/CLOSE 3. A keyword non-match was found in an S:KEYS
within a LOCAL region that attempted to reference .
bol X X reference list.
a symbol that has the same configuration as a
LOCAL symbol.
4. A continuation line contains a character other than OPERATIONAL AND IRRECOVERABLE
blank or asterisk in column one. 'ERROR MESSAGES
S ':ne:;;?m::t:l:(:;:::'zne':arotlfc;mce? (a missing The messages resulting from operational and irrecoverable
P ! P ! o error conditions are described in alphabetical order in
6. Unbalanced parenthesis. Table 5.
Table 5. Operational and Irrecoverable Error Messages
Message Description

BAD ENCODED TEXT .
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

An error has been encountered in the assembly phase.

BAD INSTRUCTION TRAP, PSD = xxxxxxxx
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

yyyyyyyy

A bad instruction has caused a trap. The x's and y's
are the hexadecimal representation of the first and sec-
ond words of the Program Status Doubleword (PSD).
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Table 5. Operational and Irrecoverable Error Messages (cont.)

Message

Description

CHECKSUM ERROR ON CI RECORD # xxxx

COMPRESSED RECORD ID/SEQUENCE/CHECKSUM/BYTECOUNT

IS ww/xx/yy/zz
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

During processing of a compressed input file, a check-

sum error was found on a compressed record. The char-
acters xxxx represent the record numberin hexadecimal;
and ww, xx, yy, and zz represent the hexadecimal

| values for compressed record identifier, sequence num=

ber, checksum, and byte count, respectively.

CI CODE ERROR ON RECORD # xxxx
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

An error has been encountered during processing of a
compressed input file. While reading a compressed in-
put or system file, a compressed record was encountered
with an erroneous control byte.  The characters xxxx
represent the record number in hexadecimal.

COMPRESSED OR BINARY RECORD FOUND IN SI FILE
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

An illegal symbolic record has been encountered during
processing of a symbolic input file. An S record with

the first byte of X'18', X'38', X'1C' or X'3C" has been
read.

CONTROL CARD ERROR
AP ABORT ERROR

A syntax error or illegal AC option has been encoun-

tered on the AP control card. In addition to this mes-
sage, a colon is printed just below the error in the AP
card.

For example,
1AP/S1,LO,GO

CONTROL CARD ERROR
AP ABORT ERROR

The colon in this example indicates that the slash is a
syntax error (a space or comma is allowed between AP
and the first option). ‘

DEF/GEN SPACE OVERFLOW
PROCESSING SYSTEM = system name (if in system)
AP ABORT ERROR

The assembly phase does not have enough core to
continue.

ENCODER SPACE OVERFLOW
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

The encoder phase does not have enough core to
continue.

ERROR OR ABN ON FILE yy XXXX
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

A Monitor-detected /O error has occurred during pro-
cessing of file yy. The error code (and subcode if ap~-
plicable) is specified as xxxx in hexadecimal.

ERROR OR ABN WHEN OPENING F:SYS
PROCESSING SYSTEM — system name
AP ABORT ERROR

During an attempt to open a system file, the Monitor
detected an error or abnormal condition. The system
name displayed is the outermost system (that is, the
one called by the source program, not one called from
within a system).
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Table 5. Operational and Irrecoverable Error Messages (cont. )

Message

Description

EXPECTED CI MISSING
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

A symbolic record or end-of-file has been encountered
during processing of a compressed file before having en-
countered the compressed end-of-file byte. Typically,
this error occurs when cards have been lost from the end
of a compressed deck.

EXPECTED SI MISSING
AP ABORT ERROR

During processing of an input file, an end-of-file error
has been encountered. Typically, a double end~of-file
is missing when the BA option has been requested.

ID ERROR ON CI RECORD # xxxx

COMPRESSED RECORD ID/SEQUENCE/CHECKSUM/BYTECOUNT
IS ww/xx/yy/zz

PROCESSING SYSTEM — system name (if in system)

AP ABORT ERROR

During processing of a compressed input file, an illegal
compressed record has been encountered. The first byte
of the compressed record is neither X'38' nor X'18'.
The characters xxxx represent the record number in
hexadecimal; and ww, xx, yy, and zz represent the
hexadecimal values for compressed record identifier, se-
quence number, checksum, andbyte count, respectively.

*** IGNORED ***

See the message titled ILLEGAL UPDATE SYNTAX,

below.

ILLEGAL OPTION IGNORED: xx

An unknown option (represented by xx) has been en-
countered on the AP control card. The unknown option
is ignored and processing continues. This error message
is printed on the line following the erroneous AP con-
trol card.

record no. erroneous control record

ILLEGAL UPDATE SEQUENCE

An error has been encountered during processing of an
update packet. The update control records displayed

are not in sequential order and the SU option has been
specified. AP will put the records in correct sequence
and continue processing.

record no. *** IGNORED *** erroneous control record

ILLEGAL UPDATE SYNTAX

A syntax error has been encountered during processing
of an update packet. The update control record dis-
played has a syntax error in the position indicated by
the colon. The position of the erroneous record in the
update packet is indicated by the record number. For
example,

100 *** IGNORED *** +5,2

ILLEGAL UPDATE SYNTAX

All subsequent update records will be ignored up to the
next plus card control record.

MEMORY PROTECTION TRAP, PSD = xxxxxxxx
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

Yyyyyyyy

A memory protection error has caused a trap. The x's and
y's are the hexadecimal representation of the first and
second words of the Program Status Doubleword (PSD).

MONITOR TRAP, PSD = xxxxxxxx YYYYYYYY
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

An error has caused a Monitor trap. The x's and y's
are the hexadecimal representation of the first and
second words of the Program Status Doubleword (PSD).

NO INPUT SPECIFIED
AP ABORT ERROR

During processing of the AP control card, it is dis-
covered that no input option (Sl or CI) is specified
but other options are specified.
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Table 5. Operational and Irrecoverable Error Messages (cont.)

Message

Description

record no. 1 erroneous control record 1

record no. 2 erroneous control record 2

OVERLAPPING SEQUENCE NUMBERS. LAST UPDATE
GROUP IS IGNORED

An error has been encountered during processing of an
update packet. The update control records displayed
are overlapping illegally. For example,

10 +13,26

27 +3,15

OVERLAPPING SEQUENCE NUMBERS. LAST
UPDATE GROUP IS IGNORED

The second plus card in this example, and any subse-
quent cards up to the next plus card, will be ignored.

SEQUENCE ERROR ON CI RECORD # xxxx

IS ww/xx/yy/zz
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

COMPRESSED RECORD ID/SEQUENCE/CHECKSUM/BYTECOUNT

During processing of a compressed input file, a sequence
number error hasbeen encounteredon a compressed rec-
ord. The characters xxxx represent the record number in
hexadecimal; and ww, xx, yy, and zz represent the
hexadecimal values for compressed record identifier, se-
quence number, checksum, and byte count, respectively.

STD DEF FILE DOES NOT EXIST
AP ABORT ERROR

The standard definition file ($:STDDEF) cannot be
opened. F:STD has been assigned and the ND option
has not been specified.

STD DEF FILE INCOMPATIBLE
AP ABORT ERROR

The standard definition file ($:STDDEF) has not been
reassembled subsequent to reassembly of an AP module.
It contains information inconsistent with existing en-
coder memory allocation.

SYSTEMS NESTED TOO DEEPLY
PROCESSING SYSTEM — system name
AP ABORT ERROR

An error has been encountered during processing of a
system file. More than eight levels of systems are
nested. This may be caused by recursive SYSTEM calls.

TOO MANY ACCOUNT AREAS SPECIFIED
AP ABORT ERROR

The account number or area specified in the AC option
of the AP control card exceeds the agcount number
limit. This error message is printed oh the line follow-
ing the erroneous AP control card image.

UNABLE TO FIND SYSTEM — system name
PROCESSING SYSTEM — system name (if in system)
AP ABORT ERROR

An error has been encountered during the opening or
processing of a system file. A SYSTEM directive speci-
fies the system name displayed, but there is no system
filed with this name under any of the account numbers
or data areas specified by the AC option (if any) or
under the "system account".

UPDATE CONTROL NUMBERS EXCEED COMPRESSED FILE

An error has been encountered during processing of an
update packet. A line number specified in an update
control record is greater than the number of lines in
the program. The erroneous update card is ignored,
and nomal processing continues.

UPDATE FILE IS IN COMPRESSED OR BINARY FORMAT
AP ABORT ERROR

An error has been encountered during processing of an
vpdate packet. A record in the update packet is in
compressed or binary format. (Note: A +END card
may be missing from the previous assembly. )
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APPENDIX A. SUMMARY OF SIGMA INSTRUCTION MNEMONICS

Required syntax items are underlined whereas optional items

are not. The following abbreviations are used:

m  mnemonic

r register expression
v value expression
indirect designator
a  address expression
x  index expression

d  displacement expressior

Mnemonic Syntax

LOAD/STORE

L mroy

LB m,r  *a,x
LH m,r *a,x
LW m,r *a,x
LD m,r  *a,x
LCH m,r *a,x
LAH m,r *a,x
LCW m,r *a,x
LAW m,r o, x
LCD m,r o *a,x
LAD m,r *a,x
LAS m,r *a,x
LS m_,i *a, x
M m,r *a,x

iLCFI m v,V

LCI m v
LFI mov
LC m *a, x
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Function

Load Immediate

Load By'fe

Load Halfword

Load Word

Load Doubleword

Load Complement Halfword
Load Absolute Halfword
Load Complement Word

Load Absolute Word

Codes for required options are

560 Xerox 560

9

7

Load Complement Doubleword

Load Absolute Doubleword
Load and Set
Load Selective

Load Multiple

Sigma 9

Sigma 7

Privileged

Decimal Option
Floating=Point Option
Lock Option

Memory Map Option

Equivalent to

Required
Options

Load Conditions and Floating Control Immediate

Load Conditions Immediate

Load Floating Contro! Immediate

Load Conditions
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Required
Mnemonic Syntax Function Equivalent to Options

LOAD/STORE (cont.)

LF m *a,x Load Floating Control

LCF m *a, x Load Conditions and Floating Control
LVAW  m,r Load Virtual Address Word 360
XW m,r *a,x Exchange Word

STB m,r  *a,x Store Byte

STH m,r  *a,x Store Halfword

STW m,r *a,x Store Word

STD m,r *a,x Store Doubleword

STS m,r *a,x Store Selective

STM m,r *a,x Store Multiple

STCF m *a, x Store Conditions and Floating Control

ANALYZE AND INTERPRET

-

ANLZ m,

‘a, X Analyze

INT m,r *a,x Interpret

FIXED-POINT ARITHMETIC

Al mro v Add Immediate

AH m,r *a,r Add Halfword

AW m,r  *a,x Add Word

AD m,r *a,x Add Doubleword

SH m,r *a,x Subtract Halfword
SW m,r *a,x Subtract Word

SD m,r *a,x Subtract Doubleword
MI mr v Multiply Immediate
MH m,r *a,x Multiply Halfword
MW m,r *a,x Multiply Word

DH m,r *a,x Divide Halfword

DW m,r  *a,x Divide Word

AWM m,r  *a,x Add Word fo Memory
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Mnemonic Syntax

FIXED-POINT ARITHMETIC (cont.)

MTB m,v *a,x

MTH m, v *a,x

MTW m, v *a,x

COMPARISON

<l mroy
CB m,r  *a,x
CH m,r *a,x
CwW m, 1 *a,x
CcD m,r *a,x
CS m,r *a,x
CLR m,r *a,x
CLM m,r *a,x
LOGICAL

OR m,r *a,x
EOR m,r *a,x

SHIFT

S m,r *a,x
SLS mroov,X
SLD mroov, X
SCS mroov,x
SCD mroov,x
SAS mroov,x
SAD mr v, x
SSS m,roa,x
SSD m,r a,x
SF m,r *a,x
SFS mroov,x
SFL m,r v, X

Function

Equivalent to

Required
Options

Modify and Test Byte
Modify and Test Halfword

Modify and Test Word

Compare Immediate

Compare Byte

Compare Halfword

Compare Word

Compare Doubleword

Compare Selective

Compare with Limits in Register

Compare with Limits in Memory

OR Word
Exclusive OR Word

AND Word

Shift

Shift Logical, Single
Shift Logical, Double
Shift Circular, Single
Shift Circular, Double
Shift Arithmetic, Single
Shift Arithmetic, Double
Shift Searching, Single
Shift Searching, Double
Shift Floating

Shift Floating, Short

Shift Floating, Long
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Required

Mnemonic Syntax Function Equivalent to  Options
CONVERSION

CVA m,r *a,x Convert by Addition 7

Cvs m,r  *a,x Convert by Subtraction 7

FAS m,ro *a,x Floating Add Short F
FAL m,r *a,x Floating Add Long F
FSS m,r *a,x Floating Subtract Short F
FSL m,r  *a,x Floating Subtract Long F
FMS m,r *a,x Floating Multiply Short F
FML m,r *a,x Floating Multiply Long F
FDS m,r *a,x Floating Divide Short F
FDL m,r *a,x Floating Divide Long F
DECIMAL

DL m,v *a,x Decimal Load D
DST m,v  *a,x Decimal Store D
DA m, v *a,x Decimal Add D
DS m, v *a,x Decimal Subtract D
DM m,v “*a,x Decimal Multiply D
DD m,v  *a, x Decimal Divide D
DC m, v *a,x Decimal Compare D
DSA m *a, x Decimal Shift Arithmetic D
PACK m. v *a,x Pack Decimal Digits D
UNPK m, v  *a,x Unpack Decimal Digits D
BYTE STRING

MBS mr d Move Byte String 7
CBS mr d Compare Byte String 7
TBS mr d Translate Byte String . 7
TT8S mr d Translate and Test Byte String 7
EBS m,r d Edit Byte String D
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Required

Mnemonic Syntax Function Equivalent to  Options

PUSH DOWN

PSW m,r  *a,x Push Word

PLW m,r *a,x Pull Word

PSM m,r *a,x Push Multiple

PLM m,r *a,x Pull Multiple

MSP m,r o *a,x Modify Stack Pointer

PSS m,v  *a,x Push Status 560P

PLS m,v Pull Status 560P

EXECUTE/BRANCH

EXU m *a, x Execute

BCS m, v *a,x Branch on Conditions Set

BCR m, v *a,x Branch on Conditions Reset

BIR m,r *a,x Branch on Incrementing Register

BDR m, 1 *a,x Branch on Decrementing Register

BAL m,r *a,x Branch and Link

B m *a, x Branch BCR,0 *a,x

BEZ m *a, x Branch if Equal to Zero BCR,3 *a,x

BNEZ m *a,x Branch if Not Equal to Zero BCS,3 *a,x

BGZ m *a, x Branch if Greater Than Zero BCS, 2 l*g,x

BGEZ m *a, x Branch if Greater Than or Equal to Zero BCR, 1 *a,x

BLZ m *a, x Branch if Less Than Zero BCS,1 *ag,x

BLEZ m *i,x Branch if Less Than or Equal to Zero BCR,2 *a,x

BE m *g,x r Branch if Equal BCR,3 *a,x
|

BG m *a, x Branch if Greater Than BCS,2 *a,x

BGE m *a, x Branch if Greater Than or Equal to BCR,1 *a,x

BL m *a,x For Use After Branch if Less Than BCS, 1 *a,x

Comparison

BLE m *a,x Instructions Branch if Less Than or Equal to BCR,2 *a,x

BNE m *a, x Branch if Not Equal to BCS,3 *a,x

BAZ m *a, x A Branch if Implicit AND is Zero® BCR,4 *a,x

BANZ m *a, x L Branch if Implicit AND is Nonzero! BCS,4 *a,x

fSee W instruction in Xerox Sigma 7 Computer Reference Manual.
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Mnemon

ic Syntax

EXECUTE/BRANCH (cont. )

BOV

BNOV

BC

BNC

m fox
motax
mo o
m *a, x

BNCNO m *a, x

BWP

BDP

BEV

BOD

BID

BLD

BSU

BNSU

BSE

BSNE

BSF

BSNF

BSO

BNSO

BIOAR

*,

m o tex
*,

m o ex
*,

m ex
*

mo tex

m *a, x
*,

m o tax
*,

m ex
*,

m *ax
*

m o *a,x
*,

mo Yo
*,

m *a,x
*,

LI
*,

m ex
*,

moYax
*,

m a, x

BIOANR m *a, x

BIODO

BIODNO m *a, x

BIOSP

BIOSNP m  *a,x

BIOSS

BIOSNS
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For Use After
Fixed=Point
Arithmetic
Instructions

For Use After
Fixed-Point

Shift 1
Instructions

For Use After
Decimal
Instructions

For Use After
Push Down 4
Instructions

For Use After

Input/Output {
Instructions ~

Function

Branch if Overflow

Branch if No Overflow

Branch if Carry

Branch if No Carry

Branch if No Carry and No Overflow
Branch if Word Product

Branch if Doubleword Product

f Branch if Even (number of 1's shifted)

Branch if Odd (number of 1's shifted)

Branch if Illegal Decimal Digit

Branch if Legal Decimal Digit

Branch if Stack Underflow
Branch if No Stack Underflow

Branch if Stack Empty
Branch if Stack Not Empty

Branch if Stack Full

Branch if Stack Not Full

Branch if Stack Overflow

Branch if No Stack Overflow

Branch if I/O Address Recognized
Branch if 1/O Address Not Recognized

Branch if 1/O Device Operating
Branch if 1/O Device Not Operating

Branch if 1/O Start Possible
Branch if 1/O Start Not Possible
Branch if 1/O Start Successful

Branch if 1/O Start Not Successful

Required

Equivalent to  Options
BCS,4 *a,x
BCR,4 *ag,x
BCS,8 *g,x
BCR,8 *a,x

BCR, 12 *a,x

BCR, 4 *E,x
BCS,4  *a,x
BCR,8 *a,x
BCS,8 *a,x
BCS,8 *a,x
BCR,8 *a,x
BCS,2 *a,x

BCR, 10 *a,x

BCS, 1 *a,x

BCR, 1, *a,x

\] -

BCS,4 *a,x

BCR, 15 *a,x
BCS,8 *a,x
BCR,8 *a,x
BCR,8 *a,x P
BCS,8 *a,x P
BCS,4 *a,x P
BCR,4 *a,x P
BCR,4 *a,x P
BCS,4  *a,x P
BCR,4 *a,x P
BCS,4 *a,x P
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Mnemonic Syntax

CALL

CALl m, v
CAL2 m,v
CAL3 m, v
CAL4 m,v
CONTROL
LPSD m,r
XPSD m,r
LRP m
MMC m,r
LMAP m,r
LMAPRE m,r
LPC m,r
LLOCKS m,r
LLOCKSE m,r
LRA m,r
LMS m,r
WAIT m
RD m, r
WD m,r
NoP'  m
PZE m
JNPUT/OUTPUT
SI1O m,r
HIO m,r
T1O m,r
DV m,r
AIO m,r
RIO m,r
POLP m,r
POLR m,r

e
x

12
x

e
%

2 |8
X X

[e]
~
X

or (v, v),x

1

18
%

or (v, v),x

*
12
x

18
x

*a, x or (v, v), x

or (v, v, v), x

or (v, v, V), x

*a, x or (v, v),
or (v, v, V), x

*a, x or {v,v), x
or (v, v, v), X

F_un_cfion
Call 1
Call 2
Call 3
Call 4

Load Program Status Doubleword
Exchange Program Status Doubleword
Load Register Pointer

Move to Memory Control

Load Map

Load Map (Real Extended)

Load Program Control

Load Locks

Load Locks (Extended)

Load Real Address

Load Memory Status
Wait

Read Direct

Write Direct

No Operation

Positive Zero

Start Input/Output

Halt Input/OQutput

Test Input/Output

Test Device

Acknowledge Input/Output Interrupt
Reset Input/Output
Poll Processor

Poll and Reset Processor

quuivclent to a LCFI instruction with r=0.

90 30 00C-1(5/75)

Required
Equivalent to  Options

W W U T

7MP
IMP
7MP
LP
560P
9P

9P

9P
P

9pP
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APPENDIX B. SIGMA STANDARD COMPRESSED LANGUAGE

The Sigma Standard Compressed Language is used to represent
source EBCDIC information in a highly compressed form.

AP (along withseveral of the utility programs)accepts this
form as input or output, will acceptupdates to the compressed
input and will regenerate source when requested. No in-
formation is destroyed in the compression or decompression.

Records may not exceed 108 bytes in length. Compressed

records are punched in the binary mode when represented

on card media. Therefore, on cards, columns 73 through

80 are not used and are available for comment or identifi-
cation information,

The first four bytes of each recordare for checking purposes.
They are as follows:

Byte 1  Identification (O0L11000)L =1 for each record
except the last record, where L=0.

Byte 2 Sequence number (0 to 255 and recycles),

Byte 3 Checksum, which is the least significant
8 bits of the sum of all bytes in the record
except the checksum byte itself, Carries
out of the most significant bit are ignored.

Byte 4 Number of bytes contained in the record
including the checking bytes ( < 108)

The rest of the record consists of a string of 6-bit and 8-bit
items, Any partial item at the end of a record is ignored.

The following 6~bit items (decimal number assigned) com-
prise the string control:

Item Function Item Function
0 Ignore 32 O
1 Not assigned 33 P
2 End of line 34 Q
3 End of file 35 R
4 Use 8-bit character that follows 36 S
5 Use n+ 1 blanks (next 6-bit item is n) 37 T
6 Use n +65 blanks (next é-bit item is n) 38 U
7 Blank 39 \%
8 0 40 W
9 1 41 X

10 2 42 Y

11 3 43 Z

12 4 44 .

13 5 45 <

14 6 46 (

15 7 47 +

16 8 48 |

17 9 49 &

18 A 50 $

19 B 51 *

20 C 52 )

21 D 53 :

22 E 54 -

23 F 55 -

24 G 56 /

25 H 57 ,

26 1 58 %

27 J 59 [

28 K 60 >

29 L 61 . :

30 M 62 !

31 N 63 =
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereoffer are listed in

numerical sequence.

+ character, 86
$, 2,25,45,47
$3$, 2,45,47
*S* 35

****' 53

A

absolute address, 5
absolute section, 27
ABSVAL function, 21
AC option, 84

address resolution, 22
addresses, 5

addressing functions, 20
AF function, 48,59
AFA function, 48,59
AP character set, 2

AP control command, 84
AP listing format, 81

AP operations, 84

AP phases, 1

argument field, 9
assembly control, 33
assembly listing, 80
assembly listing line, 82
asterisk, 6,7,47,48,50,53

BA function, 20

BA option, 84

blanks, 2,8, 10, 86

BO option, 84

BOUND directive, 25-26
byte count, 51

C

CF function, 47,59
character set, 2

character string, 50, 51
character string constont, 3
character string functions, 69
Cl option, 84

CLOSE directive, 41
CNAME directive, 55

CO option, 84

colon, 2

COM directive 47-48

command field, 9

command procedure, 56,57
comment field, 9

comment lines, 10

compressed deck, 86
compressed language, 102
concordance listing, 87
conditional code generation, 73
constants, 3

confinuation, 10

control section error summary, 83
control section summary, 83

CS function, 67

DA function, 21
DATA directive, 49
data generation, 45
DC option, 85
DEF directive, 42-44
defining symbols, 10
directive,
BOUND, 25-26
CLOSE, 41
CNAME, 55
COM, 47-48
DATA, 49
DEF, 42-44
DISP, 53
DO, 35
DO1, 34
ELSE, 36
END, 34
EQU, 39
ERROR, 53
FIN, 36
FNAME, 55
GEN, 45-46
GOTO, 35
LIST, 52
LOC, 25
LOCAL, 39-40
OPEN, 41
ORG, 24
PAGE, 54
PCC, 52
PEND, 56
PROC, 56
PSR, 52
PSYS, 52
REF, 44
RES, 26
S:SIN, 49-50

Index
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

SET, 39
SPACE, 51
SREF, 45
SYSTEM, 33
TEXT, 50
TEXTC, 51
TITLE, 51-52
USECT, 28
directives, 32
DISP directive, 53
division by zero, 7
DO directive, 35
DO loop, 35
DO-loop, 36
DOI1 directive, 34
doubly defined symbol, 42
dummy sections, 30

E

ELSE directive, 36

END directive, 34
entries, 9

EQU directive, 39
equals sign, 5

equate symbols line, 80
ERROR directive, 53
error flags, 89

error line, 82

error line summary, 83
error messages, 89

error severity level, 83
explicit null, 13
expression evaluation, 7
expressions, 6

external reference, 44, 45
external references, 11
external symbols summary, 83

F

fields, 8
FIN directive, 36
fixed-point decimal constant, 4
floating~point long constant, 5
floating=point short constant, 5
FNAME directive, 55
forward references, 11
function,

ABSVAL, 21

AF, 48,59

AFA, 48,59

BA, 20

CF, 47,59

cs, 67

DA, 21
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HA, 21

LF, 58-59

NAME, 60

NUM, 61

S:IFR, 63

S:KEYS, 64-67

S:NUMC, 67-68

S:PT, 68-69

S:SIN, 49-50

S:UFV, 63

S:UT, 68

SCOR, 61

TCOR, 62

WA, 21
function procedure, 57,58

G

GEN directive, 45-46
GO option, 85
GOTO directive, 35

HA function, 21
hexadecimal constant, 3

ignored source image line, 82
implicit null, 12
input/output files, 85
instruction set mnemonics, 33
intrinsic functions, 20, 58
iteration block, 36

L

label field, 9

language elements, 2

LF function, 58-59
linear value lists, 12
LIST directive, 52
listing control, 51

lists, 12

literal line, 82

literals, 5

LO option, 85

LOC directive, 25
LOCAL directive, 39-40
local symbol, 11, 40, 41
location counters, 2,23, 24, 25, 28



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

logical operators, 7,8
loop, 35,36

LS option, 85

LU option, 85

multiple name procedures, 58

NAME function, 60

ND option, 85

nonlinear value lists, 14

NS option, 85

null value, 12

NUM function, 61

number of elements, 61

number of elements in a list, 17

octal constant, 3
OPEN directive, 41
operational and irrecoverable error messages, 90
operators, 6,7
option,

AC, 84

BA, 84

BO, 84

Cl, 84

CO, 84

DC, 85

GO, 85

LO, 85

LS, 85

LU, 85

ND, 85

PD, 85

SB, 85

SC, 85

Si, 85

SO, 85

SU, 85,86
ORG directive, 24

P

pocked decimal constant, 4
PAGE directive, 54

parentheses, 16

parentheses within expressions, 6

PCC directive, 52

PD option, 85

PEND directive, 56
preencoded files, 88

previously defined references, 11
PROC directive, 56

procedure levels, 58

procedure reference lists, 69-71
procedure references, 56
procedures, 55

program level, 36

program sections, 26
programming features, 1

PSR directive, 52

PSYS directive, 52

recursive command procedure, 77
recursive function procedure, 76
redefining symbols, 10

REF directive, 44

reference syntax for lists, 13
relative addressing, 20
relocatable address, 5
relocatable control sections, 27
RES directive, 26

returning to a previous section, 28

S

S:IFR function, 63
$:KEYS function, 64-67
S:NUMC function, 67-68
S:PT function, 68-69
S:SIN directive, 49-50
S:UFV function, 63

S:UT function, 68

sample procedures, 72

SB option, 85

SC option, 85

SCOR function, 61
self-defining terms, 3
semicolon, 10

SET directive, 39

S option, 85

Sigma instruction mnemonics, 95
skipped statements, 35
SO option, 85

SPACE directive, 51
special characters, 2
SREF directive, 45
statement continuation, 10
statements, 8

SU option, 85-86
subscript, 12

summary tables, 83

Index
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Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

symbol manipulation, 39
symbol references, 11
symbol table, 11

symbol value summary, 83
symbols, 2,10

SYSTEM directive, 33

T

TCOR function, 62

TEXT directive, 50

TEXTC directive, 51

TITLE directive, 51-52
trailing character positions, 50
trailing comma, 13
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undefined symbol summary, 83
update control commands, 86
update error summary, 83

USECT directive, 28

v

value lists, 12

WA function, 21
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