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nn = 39 The maximum length of a SNAP or DISPLAY 
item (the item identification as 
printed, with blanks removed) is 132 
characters. 

nn = 40 The maximum number of input compools is 
127. 

CSWITCH NEST EXCEEDED 
Nesting of CSWITCH brackets exceeded . 

. ILLEGAL EXTERNAL MODIFIER 
Illegal or misplaced EXTREF, EXTDEF, or LOCREF 
declaration; or illegal use of * on a direct code 
1 abe 1 . 

END DECLARATION MISSING 
A �s�t�~�t�e�m�e�n�t� that indicates the end of this pro­
gram element or segment is not present. 

HEAOER NOT RECOGNIZED 
�A�.�~�i�f�~�i�,�·�/�l�i�I�n�r�e�c�o�g�n� i zab 1 e or i 11 ega 1 s t a temen t appear i ng 

.. �i�i�l�1�j�~�;�.�i�;�r�a�·�;�~�'�;�;�h�e�a�d�e�r�,� . 
. �'�;�i�·�~�:�;�'�(�[�;�:�~�:�:�~�'�·�'�·� . ••. ... . . . 

�E�N�[�)�~�H�E�A�D�M�:�l� 55 IN(t· 
�N�o�e�n�d�~�h�e�a�d�e�r�d�e�c�l�a�r�a�t�i�o�n� at the end of the major 
or minor header element. 

FUNCTION RETURN MISSING 
A return phrase is missing from the function. 

ILLEGAL EXIT PARAMETER 
An illegal name is specified as a formal exit pa­
rameter . 

.. 

COMPOOL REQUEST IGNORED 
The requested COMPOOL was not produced due to de­
tection of· SYS-PROC statement. 

UNUSED 

INCOMPATIBLE DATA UNIT 
Expression operands do· not fit the context re­
quired by the operator. 

NO DEF CHECK PERFORMED 
No validation has been performed between the cur­
rent declaration and a previous declaration of 
the same ent i ty. 
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SE 

SW 

SE 

SW 

SE 

SE 

SE 

SE 

SW 

SE 

SE 

SE 

51 

52 

53 

54 

55 

56 

57 

58 

59., 

60 

61 

62 

FILE TYPE MISSING 
A type descriptor is missing in a fi le declara­
t ion. 

CMS-2 BRACKET MISSING 
The CMS-2 statement is missing as a terminator 
for a direct code blocK. 

VALUE SIGNIFICANCE LOST 
The most significant bits have been lost during 
alignment of a numeric constant used as a varla­
ble or field preset or a value block value. 

DUPLICATE STATUS CONSTANT 
A status constant appears more than once in a 
status type specification. The name maintains 
its position in the list both times but the sec­
ond occurrence is inaccessible. 

DUPLICATE ALLOCATION 
A name appears on the left of more than one tag 
declaration. 

ILLEGAL ALLOCATION 
An attempt has been made to establish EQUALS al­
location through a constant (absolute allocation) 
or illegal EQUALS expression; or a name appeared 
in a previous tag declaration; or an illegally 
allocatable name has been declared. 

NO LIBRARIES SPECIFIED 
A source retrieval or compool retrieval statement 
is appearing prior to a LIBS statement. 

xxxxxxxx NOT RETRIEVED 
The requested element, named xxxxxxxx, was not 
found in any of the declared libraries. 

FIELD LIST MISSING 
No fields were specified for a compiler-pacKed 
table or type. 

WRONG PARAMETER COUNT 
The number of procedure or function actual param­
eters ;s not the same as the declared number of 
formal parameters. 

UNUSED 

UNUSED 
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MUST BE FORMAT NAME 
Syntax requires a name to be a format statement 
reference. 

WRONG END NAME 
An incorrect name on an END- statement. 

SYNTAX ERROR 
An erroneous statement syntax or punctuation. 

COMPILER PROBLEM, SYNTAX 
.Syntax of a s.tatement cannot be analyzed by th~ 
compi ler. 

INCORRECT END KEYWORD 
The wrong KEYWORD appeared on the END- statement. 

NO SYSTEM DECLARATION 
A missing system declaration as the first state­
ment of a source input. 

NO END-SYSTEM 
A missing END-SYSTEM statement. 

SYNTAX WARNING 
Syntax of a statement is not correct, but the 
compiler has assumed an interpretation. 

OPTIONS STATEMENT MISSING 
An options declaration is missing from a major 
header. Only output will be syntax diagnostics. 

PARAMETER PROCESSED AS VRBL 
Parameter variables are not allowed in function 
definitions. 

MISPLACED STATEMENT 
A misplaced or extraneous END statement has been 
encountered at a point in the program where al·l· 
block declarations and their END delimiters have 
been paired; or a statement has been detected 
outside its valid limits. 

ILLEGAL KEY TYPE 
The key type is not legal for this element. 

DUPLICATE KEY 
The key was previously declared. 
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SE 76 

SW 77 

SW 78 

SE 79 

SW 80 

SE 81 

SW 82 

SW 83 

SW . 84 

SE 85 

SW 86 

SW 87 

ELEMENT KEY GREATER 4 CHARS 
A library element key is greater than four char­
acters. 

MISPLACED STATEMENT 
An options dec1aratJon has been detected follow­
ing other header declarations, or a local index 
declaration has been misplaced. 

VALUE PRECISION LOST 
The least significant bits have been lost during 
alignment of a numeric constant used as a varia-' 
ble or field preset or as a value blocK value. 

ILLEGAL DECREMENT WITHIN 
An i 1 1 ega 1 VARY contains expl ici t FROM and WITHIN 
parameters with a negative BY parameter. 

32 BIT. UNSIGNED DATA UNIT 
A . var i ab 1 e is 32 bit suns i gned (requ i ri ng two 
wo,r·ds) . 

l,)~~~~tL, :hQR}W~Rt>. RE,F '," 
!~~~Wa,nd reference PROCEDURE and FUNCT ION ca 11 s 
ma'y, ,'not have status· constants as input or output 
parameters. >. 

NOT IMPLEMENTED 
This feature is not implemented within the opera­
ting system (e.g., word typing on a table decla­
ra ti on) . 

TRUNCATED TO INTEGER 
A scale.d value has been truncated to an integer 
value where an integer is syntactically required . 

SADUMP REQUIRES 08~ECT TAPE 
SADUMP has·beenspecified, but no object tape 
(COBJT or CCOMN) has been specified. 

NESTED MEANS OR EXCHANGE 
A referenced MEANS or EXCHANGE name contains an­
other MEANS or EXCHANGE name in its substitution 
string. 

NON-STRUCTURED STATEMENT 
The current statement violates CMS-2Y structured 
programming conventions. 

CONSTANT PRECISION LOST 
Precision bits of a convertec constant in the 
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decimal range of 1E-24 to 1E-38 or the octal 
range of 1E-32 to 1E-52 have been lost. 

ILLEGAL EQUALS 
Illegal operator or operands in an EQUALS expres­
sion. A global dat~ unit cannot be allocated to 
a local data unit. 

NO CSWITCH FOR THIS END 
An END-CSWITCH or END-CSWITCHS was detected which 
had no corresponding CSWITCH bracket. 

DUPLICATE REGISTER 
Microparameter registers were duplicated. 

VARY INDEX IS THRU VALUE 
A VARY loop index is the same data unit as the 
THRU clause data unit; hence, an illogical VARY 
statement. 

DEFINITION MISMATCH 
Two declarations of the same entity do not have 
the same attributes. 

DUPLICATE SYS-INDEX 
A register that has already been declared as a 
system index is defined as a system index. 

IDENTIFIER EXTERNALIZED 
A local identifier definition has been made glo­
bal because of a previous external reference. 

STATUS CONSTANT TOO LONG 
More than eight characters were specified in a 
status constant. 

UNEXPECTED END OF SOURCE 
The end of the source file was detected before an 
end system declaration was detected. 

TYPE NOT SPECIFIED 
A FOR-type was not specified for a FOR-expression 
which requires an explicit type specification. 

ERROR LIMIT EXCEEDED 
More than 250 syntax errors if options OBJECT was 
requested, or more than 1000 syntax errors if op­
tions SOURCE was requested. The compile is abor­
ted. 
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SE 99 

SE 100 

SE 101 

SE 102 

SE 103 

SE 104 

SW 105 

SW 106 

SE 107 

DUPLICATE CASE VALUE 
The same value was specified for more than one 
case in the same case block. 

VALUE MISSING 
A value is not present in the BEGIN statement of 
a value block. 

VALUE BLOCK MISSING 
A BEGIN with associated value is not present fol­
lowing either a FOR statement or a value block 
that is not the last value block of a FOR blocK .. 

INCOMPATIBLE TYPE 
The type of an operand is not compatible with its 
associated operator or operand. 

MISPLACED VALUE BLOCK 
A BEGIN with an associated value is present in a 
context other than immediately following a FOR 
statement or another value blocK. 

CONDITIONAL NOT BLOCKED 
A conditional. statement not enclosed within 
BEGIN-END bracKets is present in a primary, 
secondary, or alternative statement of another 
cond i t i on a 1 s tat emen t .' 

UNCOMPLETED CONDITIONAL 
The compound statement of a conditional statement 
was not completed at the end of the containing 
blocK, procedure, or function. 

CONSTANT TRUNCATED 
The rightmost characters have been truncated dur­
ing alignment of a character constant used as a 
variable or field preset or as a value blocK 
value. 

ILLEGAL REGISTER 
For CMS-2Y(7), a register other than 0 through 7 
was specified as a PARAMETER register or pooling 
declaration register, or a register other than 1 
through 5 was specified as a system index regis­
ter. For CMS-2Y(20), a register other than 0 
through 15 was specified as a microparameter, or 
a register other than 6 through 11 was specified 
as a system index register. For CMS-2Y(642) , a 
register other than 1 through 5 was specified as 
a system index register or SDS register. 
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SYSTEM LIMITATION 
The host operating system does not support the 
requested feature. 

MISPLACED IDENTIFIER 
An illegal defini"tion of a name for an EVEN, ODD, 
ORIG, REORIG, or CMS-2 directive. 

VIOLATES LANGUAGE SUBSET 
The referenced language feature is not included 
in the language subset being compiled. 

RESERVED IN HIGHER LEVEL 
The defined name is a reserved primitive in a 
higher language level of CMS-2. 

LIST LIMIT EXCEEDED 
The maximum number of items in one of the lists 
below has been exceeded. 

Maximum 

List of micro input parameters 16 
List of micro output parameters 16 
List of file states 7 

MISPLACED ALLOCATION 
The allocation phrase for a name precedes the 
definition of the name. 

FLOAT NOT ENABLED 
A reference to floating-paint type or a floating­
point constant has been made and the FLOAT option 
was not enabled. 

MISPLACED MACHINE SPEC. 
The machine specificationts not the first op­
tions specification in the CMS-2 system; or a du­
plicate machine specification was detected. 

USER RESERVED REGISTER 
A register in the range 6 through 11 has been 
specified as a microparameter register. 

EVEN REGISTER REQUIRED 
An odd register was specified for a microparame­
ter type wh;ch requires an even register. 
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SW 

SE 

SE 

SW 

SW 

SE 

SE 

SE 

SW 

SE 

.. SE 

SE 

SW 
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119 
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121 
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. 123 

124 

125 

126 

127 

128 

129 

130 

xxxxxxxx IS UNDEFINED 
The LOCREF defined 'procedure or function xxxxxxxx 
did not have an allocation declaration in the 
current system procedure block. 

LANGUAGE STRUCTURE VIOLATION 
END-CSWITCH was found in a different language 
structure than the CSWITCH bracket. 

END-CSWITCH MISPLACED 
An END-CSWITCH phrase was not encountered within 
the block containing the conditional compilation 
block. 

VIOLATES LANGUAGE SUBSET 
The referenced language feature is not included 
in the language subset being compi led. However, 
the feature wi 11 be correctly processed. 

NULL STATEMENT 
A THEN or ELSE is followed directly by a $. 

COMPILER ERROR XXX + YYYY 
An internal compiler error; notify CMS-2Y mainte­
nance personne 1 . 

ILLEGAL IN EXEC-PROC 
Output parameters and exit parameters are illegal 
in an EXEC-PROC. 

COR AD PRESET ERROR 
An Illegal term in CORAD preset. 

UNUSED 

READ-ONLY DATA MODIFICATION 
An attempt to assign a value to a data unit in a­
read-only data block . 

UNDEFINED LABEL 
The referenced label has not been defined. 

ILLEGAL LABEL 
A character which is not alphabetic or a space 
appears in column 11 of a direct code statement. 

LABELED ELSE OR ELSIF 
A label on an ELSE or ELSIF statement ;s illegal. 
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OVERLAY SCOPE CONFLICT 
An overlay parent and siblings are defined in 
different system elements. 

UNDEFINED PROCEDURE 
A reference to a-procedure that has not been de­
clared. 

SCALE FACTOR OUT OF RANGE 
The value of the scale factor expression in a 
SCALF predefined function must be in [-127,127]. 

SUBSCRIPT OUT OF RANGE 
The constant subscript expression has exceeded 
the declared bounds of the tabular data unit. 

ILLEGAL IN INDIRECT TABLE 
LIKE-TABLE and SUB-TABLE declarations are illegal 
in an indirect table. 

UNUSED 

INVALID SDS REGISTER 
A register other than 1 through 5 was specified 
for an SDS register (CMS-2Y(642)). 

xxxxxxxx DECLARATION MISSING 
A system data block has an SOS register assigned, 
but it did not appear in any SDS declaration 
(CMS-2Y(642)) . 

SDS REG/SYS-INDEX DUPLICATE 
A register cannot be used for both a system index 
and an SDS register (CMS-2Y(642)). 

IDENTIFIER NOT A SYS-DD 
The name on an 50S declaration is not a SYS-DD 
name (CMS-2Y(642)). 

SYS-DD/SDS REGISTER MISMATCH 
The SYS-DD declaration from a compool specifies a 
different register than on the SDS declaration 
(CMS-2Y(642)) . 

OPTION NOT PROCESSED 
An option is illegal under the current operating 
system (because operating systems vary with in­
stallation requirements); or a CARDS option was 
requested for CMS-2Y(642). 
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SW 144 

SE 145 

SW 146 

SE 147 

SE. _ .. 148 . 

SE 149 

SW 150 

SE 151 

SE 152 

SW 153 

CONSTANT EXPRESSION ILLEGAL 
The numeric exp~ession has been resolved to a 
single constant value in a context that requires 
a non-constant expression. 

END NAME MISSING -
No name appears on an END-statement when one is 
requ ired. 

LOC-DD TYPE ERROR 
Different LOC-DD access types were specified for 
terms of an EQUALS declaration. 

READ-ONLY DATA REF WARNING 
A formal input parameter was defined in a data 
element with read-only access. 

MISALIGNED OVERLAY SIBLING 
The indicated overlay sibling has not been pro­
perly positioned in a target machine wor~ as re­
quired for a data unit of its type. 

UNRESOLVED" lAG'~XXXX{<x,~ . . ' 
:.rl1~~,i;<D~~,eC;li 't'~a~f~':'na-$,dti~:;~:more terms tha t are '~ot 
t1~rt'ri-ear"1{rf4'it'hl:f"sante~'e re'fWent as the t ag .~: 

I LLEGAt USE OF PREDtF I NED 10 
A ~. predefined identifi~r has not been user­
,"decla.~~e-·fnthis scope, >-~t the current use is 

incompatible with its pr~defined attributes. 

ILLEGAL WITH USER-PACKING 
An overlay declaration may not appear in a use'r­
pacKed table or type. 

NEGATIVE SUBSCRIPT ILLEGAL 
Negative values within a subscript are·i-llegal. 

MISSING/ILLEGAL TGT MACHINE 
A target machine option specification was omit­
ted, or the target machine specified is illegal 
for CMS-2Y(Subset 0). 

TERMINATE MISSING 
A terminate statement is missing after an end­
system declaration. 
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LOAD-VRBL INCOMPATIBILITY 
The ltag used as the number of items of this ta­
ble declaration was declared either signed or 
with more than 15 magnitude bits. If it was de­
clared signed it has been changed to unsigned; if 
it was declared with more than 15 magnitude bits 
it has been changed to I 15 U. If the magnitude 
of the preset value requires more than 15 oits or 
if the preset value is negative, the preset value 
is changed to zero. 

TM/COMPOOL MISMATCH xxxxxxxx 
The input compool whose name has replaced 
xxxxxxxx was comp"iled for a different target 
machine than the one specified for the current 
compilation. The compool is bypassed. 

COMPOOLS CONFLICT wwwwwwww and xxxxxxxx: 
yyyyyyyy (zzzzzzzz) 

Inconsistent definitions of the data unit 
yyyyyyyy have been found in compools wwwwwwww and 
xxxxxxxx. zzzzzzzz will appear only if yyyyyyyy 
is the name of a user-packed type a"nd zzzzzzzz is 
a field whose definitions ~re inconsistent. In 
general, the definition in the first compaal is 
the one used. 

DECLARATION OF IMPLIED LABEL 
The data unit being declared has been referenced 
previously in a context that caused the campi ler 
to assume it was a label. The declaration must 
precede the reference. 

OPTIONS MATHPAC REQUIRED 
The indicated feature is available only if the 
AN/UYK-20 MATHPAC option has been specified. 

DUPLICATE LOCAL LOAD-VRBL 
The same name has been used for two local ltags. 
This is acceptable during compilation, but. could 
cause problems at load time. 

REGISTER PASSAGE ILLEGAL 
A subprogram specified to use the register 
passage algorithm has a formal parameter declared 
as a parameter variable. The subprogram wi 11 use 
the direct passage algorithm. 
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163 
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169 

170 

COMPOOL FORMAT ERROR: xxxxxxxx 
Tre specified compool has a format that is 
incompatible with the current compiler. This 
usually occurs when attempting to input a compoo1 
compiled with an earlier version of the compi ler. 
The compool must be recompiled. 

CONFLICTING PASSAGE TYPES 
The procedures of a procedure switch do not all 
have the same passage type. 

INVALID SCALF EXPRESSION 
The controlled expression of a SCALF function 
reference does not contain an operation. 

ILLEGAL NAME IN THIS CONTEXT 
A table cannot be named H, 0, or D. A type can­
not be named A, S, F, I, P, or S. 

TOO MANY FILE STATES 
More than seven fi 1e states have been specified 
in a file declaration. 

INVALID STATUS EXPRESSION 
A constant status expression (involving a combi­
nation of SUCC, PRED, FIRST and LAST) has gener­
ated an undefined value. 

ILLEGAL STRUCTURED TYPE 
The name of a structured type has been used in a 
context requiring a simple type, or the name of a 
structured type having a mu1tiword field is used 
in declaring a horizontal table. 

ILLEGAL INHERITED FIELD REF 
A name in a field overlay declaration or a range 
declaratioh is the name of a field inherited from 
the parent structured type. 

ILLEGAL ARITHMETIC OPERATION 
An illegal operation has been attempted in a nu­
meric constant expression (e.g., division by ze­
ro) . 

ILLEGAL FILE OPERATION 
A file operation is incompatible with the file's 
attributes (e.g., INPUT for PRINT). 
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A.2 Library Retrieval Diagnostic Messages 

The fol lowing messages are issued for errors encountered during 
library retrieval. 

**** CARD TOO LONG 
One of the correction cards has too many parameters. Processing 
of it will continue. 

**** END SENTINEL READ 
An attempt was made to read an end sentinel card from standard 
input. Library retrieval continues. 

**** ILLEGAL CONSTANT 
A nonnumeric character is part of a numeric constant. Processing 
continues as if the character were a O. 

**** UNUSABLE CORRECTIONS 
Some of the corrections to an element are unusable because of in­
correct item numbers. These are ignored and processing contin­
ues. 

**** WRONG TAPE MOUNTED 
The wrong tape was mounted. The correct tape is again requested, 
and processing continues. 

**** NOT ENOUGH CORE 
There is not enough memory to load an input library's directory. 
The library is retrieved as an ISCM file. 

**** NOT ENOUGH TAPE UNITS 
Too many tapes have been specified. Library retrieval is not 
possible. No retrieval is performed. 

**** I/O ERROR Txx 
An I/O error was encountered on unit Txx during the retrieval. 
Processing will continue. 

**** MONITOR CONTROL READ 
An attempt was made to read a monitor command from standard in­
put .. An ENDCOR command is assumed and processing continues. 

**** ILLEGAL RETRIEVAL FUNCTION 
An illegal retrieval function was attempted. Notify CMS-2Y main­
tenance personnel. 

**** WARNING - ILLEGAL LEVEL REQUEST 
A request for multi level dependent retrieval SEL-SYS was made. 
No dependent elements will be retrieved, but retrieval wi ~ 1 con­
tinue. 
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**** ELEMENT NAME TABLE OVERFLOW 
There is no room to add a dependent element to the list of 
requested elements. Retrieval will continue, but some dependent 
el~ments may not be retrieved. 

**** ILLEGAL TYPE 
An element with an unrecognized type has been requested. 
CMS-2Y maintenance personnel. 
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A.3 Obiect Error and Object Warning Messages 

The fcllowing error and warning messages appear as a result of 
errors detected during the object generation phase of a compi 1a­
tion. :rror messages are preceded by OE (Object Error). Warning 
messages are preceded by OW (Object Warning). Error messages are 
produced when the compiler is unable to take corrective action 
for a user error. Warning messages are produced when the compil­
er is aole to attempt corrective action for a user error. 

All messages within this list are produced by the CMS-2Y compil­
er. 

OE 200 

OE 201 

Ow 202 

DE 203 

OE 204 

INCOMPATIBLE DATA TYPES 
An attempted assignment or comparison of an 
incompatible data unit type. 

ILLEGAL OPERAND REF 
An operand reference is illegal in the context 
used in the statement. 

ASS OF UNSIGNED DATA 
,Air,) absolute va lue of uns igned da ta un it was 
requested~ 

DIRECT CODE SYNTAX ERROR 
An illegal or undefined operand, operator, or 
separator in a direct code s~atement. 

SYSTEM LIMIT nnEXCEEDED 
One of the following compiler limits denoted by 
nn has been exceeded. The code nn has the fol­
lowing values: 

20. The allocation table for generated labels 
has overflowed. A maximum of 1000 generated 
labels per system procedure is allowed. 
This error may also occur for cases of more 
than 96 generated labels for a given proce-
dure. ' 

21. Compiler use and allocation of temporary 
words have exceeded certain limits which, 
depending upon the distribution of temporary 
word usage and the number of procedures, 
range from 2460 to 3840 temporary words per 
system prc~edure. 

22. A maximum of 1536 binary constants can be 
generated per system procedure. 
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DE 205 

DE 206 

DE 207 

DE 208 

DE 209 

DE 210 

DE 211 

DE 212 

DE 213 

DE 214 

23. A maximum of 4800 words of Hollerith con­
stants can be generated per system proce­
dure. 

24. A maximum of -4000 indirect words can be gen­
erated per system procedure. 

25. A maximum of 65536 words can be generated on 
any address counter. 

REMAINDER NOT AVAILABLE 
SAVING remainder was specified in a statement 
without fixed-point division. 

STMT REQUIRES NONRT OPT 
A Run-time call wi 11 be generated. This requires 
the NONRT (nonreal-time) option to be present. 
It is present by default if the MONITOR option is 
used. 

EXTERNAL DEF MISMATCH 
An external reference does not match a subsequent 
external definition. 

UNDEFINED IDENTIFIER 
A forward reference to an identifier which is not 
subsequently defined. 

SYSTEM ERROR 
Notify CMS-2Y system maintenance personnel. 

COMPILER ERROR 
A compi ler or undetected hardware error. 

TRANSREF IN P-SWITCH 
An illegal transient reference to procedure in a 
P-SWITCH. 

TOO MANY DIGITS 
Too many digits were specified in a direct code 
constant. 

NON-NUMERIC CONSTANT 
An illegal constant or improper punctuation in a 
direct code statement. 

TOO MANY CHARACTERS 
An illegal MEANS or EXCHANGE character substitu­
tion in a direct code statement. 
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ILLEGAL CHARACTER 
An illegal ASCII character is appearing in a di­
rect code statement. 

UNRESOLVED EQUALS STMT 
A reference to an EQUALS tag which is not 
resolvable at the time of reference. 

ILLEGAL FORM STATEMENT 
An illegal parameter in a direct code FORM state­
ment or illegal implied FORM format. 

FORM LABEL MISSING 
A label is missing from a direct code FORM state­
ment. 

RIGHT TERM TRUNCATED 
Truncation of an operand has occurred. 

ILLEGAL SPECIAL COND 
An illegal STOP special condition was specified 
on GOTD or RETURN statement. 

COMPILER PROBLEM, SYNTAX 
The syntax of the statement cannot be analyzed by 
the compiler. 

PARAMETER TRANSFER ERROR 
A statement results in alteration of contents 
currently held in the PARAMETER register. 

K FIELD IGNORED BY UYK7 
Issued by direct code on format III instruction 
words when the k field was coded with a value 
that was probably meant for the b field. The 
ult~a formats require a k field to be indicated 
if subsequent fields are coded, even though the 
field is meaningless in format III instructions. 
The k field can be indicated by consecutive 
commas or by using 0 or kO. 

ILLEGAL CORAD PRESET 
A variable being preset with CORAD has less than 
16-bits of magnitude, or the variable appears on 
the right of an overlay statement and is alloca­
ted less than a full word. The preset is pro­
cessed by the compiler. 
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DE 225 

OW 226 

ow . 227 

OW 228 

OW 229 

DE 230 

DE 231 

DE 232 

ILLEGAL CORAD PRESET 
A variable being preset with CORAD must be 
allocated to the lower half-word of computer mem­
ory; it is greater than 16 bi ts, the allocation 
must include the entire lower half-word of com­
puter memory. The preset is not processed by the 
comp i ler. 

NBITS OR NCHARS IS ZERO 
The number of bits or characters requested by BIT 
or CHAR is O. 

ALLOCATION OVERLAY 
The preceding data unit has been preset with more 
words than it contains. The extra presets will 
be done but will be overlaid by the data unit(s) 
that follows. 

ILLEGAL EXTREFED SIBLING 
A previously defined variable has been encoun­
tered in an overlay statement. The code generat­
ed for earlier references may not work if the 
overlay causes it to be accessed using an indi­
rect word. 

TOO MANY VRBL LNGTH TBLS 
Too many variable length tables have been speci­
fied for the AC counters available. The 
variable-length table which receives the warning 
has been changed to a fixed-length table, with a 
length equal to the preset length of the LTAG. 

B-REG NOT AVAILABLE 
B-register is needed and is not available. 

INVALID aaa FIELD 
The operand field denoted by aaa is invalid. The 
code aaa may be any of the following: 

A, B, AF4, AK, C, E, I, lA, IJ, IR, J, K, KJ, L, 
M, N, OR, OW, P, R, S, SY, U, UIJ, W, XAM, Y, 1/2 

OPTIONS UYK-43 REQUIRED 
An AN/UYK-43 instruction is specified for an 
AN/UYK-7 target computer. No instruction is gen­
erated. 
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IMPLICIT FORWARD REF. xxxxxxxx 
A forward reference to a procedure/function for­
mal parameter specified by xxxxxxxx has been de­
tected. At the time of the reference xxxxxxxx 
has not been defined and cannot be referenced 
properly. 

CONST SIGNIFICANCE LOST 
The constant did not fit the scaling specified. 

A-25 



A.4 Flef.areOCe L 1:S t tngs Error Messages 

The following are the error messages generated by the CMS-2Y com.;. 
piler for the various listing outputs. 

*****COMPILE ERROR SUMMARY INCOMPLETE -- TOO MANY ELEMENTS**** 

Appears at the end of requested object output when number of 
elements is greater than 143. The major header and all sys­
tem data designs and system procedures are counted as ele­
ments ; minor headers are not inc lud~d in the element count, 
since they are considered as part of the succeeding system 
element. "Object output is not affected by this message. 

******COM"P I LER ERROR******* 

This message may appear at the end of the requested cross­
reference or symbol ana 1 ys i s outpu t . It i nd i'ca tas tha t an 
invalid condition was detected during d'ata collection, and 
was caused by a camp i 1 et' er ror . 

*****CROSS REFERENCE INCOM,PLETE 

Th i s.~~·ssa9'e may appear at the ~rid of an address cross­
referS'i'ite 1 istirig. It indicates that the tables for col­
lecting reference data overflowed, and no more rQ'ferences 
for that element were collected. 

*****GLOBAL CROSS REFERENCE UNAVAILABLE 

This message is output whenever the BITTABLE overflow has 
been exceeded. As a result, the global SCR cannot be pro­
duced. 

This message is also output whenever the number of elements 
per campi le is greater than 143. As a resu 1 t, nei the"", glo­
bal address nor global source cross-reference can oe pro­
duced. 

The local cross-reference for each element will still be 
available and printed. The major header and all system data 
designs and system procedures are counted as elements; minor 
headers are not included in the element count, Slnce they 
are cons ldered as par t of the succee'di ng sys tern e lemen t . 

*****SORT TABLE OVERFLOW *** 

This message informs the user that there will be no cross­
referehce or symbol analYSis output because there are too 
many identifiers for the compiler-alphabetized identifier 
table. 
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INSUFFICIENT SYMBOL TABLE FOR COMPLETE CROSS, REFERENCE 

T~;s message appears with all header lines of the local 
source cross-reference when the table for collecting refer­
en~e data overflowed. It indicates the local source cross­
reference is not complete. 

REMAINING FIELD PRESETS NOT PRINTED 

Tris message appears in the source mnemonic when the number 
o~ presets exceeds the bounds of the preset pacKing tab1e. 
The source lines for the remaining presets will be printed 
after the message. 
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A.S Other ~rrors 

A.5.1 Compi ler Phase Errors 

The CMS-2Y compiler is a mu1tiphase program. If a condition 
arises which a phase cannot reso1~e, the user wi 11 be notified by 
source error 123 or by an object error. 

A.S.2 Allocation Errors 

The following codes may appear on the output listing to flag al­
location errors: 

A Allocation error. Reference to an undefined label name 
or incorrect program allocation. 

E Programmer error. 

e Compiler error. Incorrect instruction generation or 
undetected hardware error. 

Allocation warning. A user-allocated operand address 
is outside of the addressing segment. 
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APPENDIX B 

DIRECT CODE 

The dinect code language used for the AN/UYK-7 and AN/UYK-43 com­
puters ;s a der.ivative of the CMS-2Y(7) assembler language. This 
direct code is used in incorporating AN/UYK-7 and AN/UYK-43 
machine instructions into CMS-2Y(7) programs. 

Many of the operational fundamentals of direct code are identical 
to those of CMS-2Y(7).lhis section does not examine th'ose 

, i den t i : : es, on 1 y the dis t inc t ions. 

The al:ocation of core addresses by the CMS-2Y(7) compiler ;s ac­
compl isned using a primary and a secondary counter. Each state­
ment requiring a memory location causes the appropriate counter 
to be updated. In the normal state (no preset in effect)! the 
primary counter is updated. When a preset is in effect, the 
secondary counter is updated. 

When a preset is processed, the compiler changes the addressing 
to the secondary counter, starting address counting from the de­
fined add~ess specified in the preset. All memory will then be 
allocated to the secondary counter until the first non-preset, at 
which time the address count will be returned to the primary 
counter. Because of this it is possible to give more direct code 
presets for a high level data unit than the size of the data unit 
wi 11 al lOW. The compiler is able to detect some of these errors, 
bu t no tall. 

Examples 

TABLE TH1 H 1 3 $ 
XX,x,XX TH1 SAVE 3 

END-TABLE TH1 $ 
-DIRECT $ 

X'/ ,\XX TH1 LA 3 , TH 1 , 1<:0 
XXlXX+1 SA 3, TH1+1 ,K1 
XXXXX+2 + 115 
XXXXX+3 -0 

CMS-2 $ 
VRBL VBL1 I 30 S $ 

Xl,,':, XX+3 VBL1 SAVE 1 

The preset value -0 is an error. 
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B.l Basic Constructs 

B.1. ~ Di~ect Code Characters 

The c:rect code characters are identical with the CMS-2Y(7) char­
acte~s. The use of the character.$, however, when used in direct 
code. refers to the current value of the address counter and 
therefore represents an address. In CMS-2Y(7) the character $ is 
a statement terminator. 
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B . 1 . 2 De 1 i mit er s 

Direct ~ode delimiters are special characters that are identical 
to these used in CMS-2Y(7). A delimiter in direct code is used 
to sepa~ate two tokens, indicate the beginning of a direct code 
commen~, specify an operation involving the tokens on either side 
of the delimiter, or define a direct code literal or direct code 
character constant. 

Tokens in direct code are separated by one or more spaces or by 
one of the other delimiters. If two tokens are separated by a 
delimiter other than a space, one or more spaces can be placed'on 
either side of the delimiter. There are, however, some syntax 
productions where one or more spaces are required. In these pro­
ductions the space will be explicitly specified. 
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B.1.3 Names 

Names used in direct code are CMS-2Y(7) names with the same re­
quirements and limitations (scope, uniqueness, etc.). Exceptions 
are text substitution declaration names, compile-time constant 
declaration names, and system and .local index names. 

B.1 .3. 1 Text Substitution Declaration Names 

Text substitution declaration names (MEANS or EXCHANGE names) may 
be used within direct code statements, subject to the following 
restrictions and interpretations: 

a. MEANS and EXCHANGE substitution types produce identical 
results within direct code statements. EXCHANGE 
substitutions do not result in replacement by the simple 
string, and are interpreted as MEANS substitutions. 

b. It is not legal to include more than one direct code 
statement within one simple string. 

B.1.3.2 Compile-Time Constant Declaration Names 

Compile-time constant declaration names can be used within direct 
code statements, subject to the following restrictions: 

a. Ntag names. The numeric equivalent for an ntag name 
will be substituted wherever the ntag name is encoun­
tered except where the ntag name occupies the operation 
code field of a direct code instruction. 

b. Rtag names. The numeric equivalent for an rtag name 
wi 11 be substituted only if the rtag name is used as the 
y constant operand or as the length operand of a buffer 
control word. 

B.1.3.3 Load-Time Variable Declaration 

The numeric equivalent fo~ an ltag name will be substituted only 
if the ltag name is used as the y constant operand. 

B.1.3.4 System and Local Index Names 

Syste~ and local index names are recognized and the register name 
is substituted wherever the system or local index name is encoun­
tered. except where the local index has been assigned to a memory 
word. A local index is assigned to a memory word only if all 
allotted registers for system indexes and/or local indexes have 
been previously assigned. In that case, the local index name is 
recognized as a direct code addressable name. 

B-4 



B.1.4 Operation Codes 

Syntax 

<opera:ion code> 
- <AN/UYK-7 operation code> 
- <AN/UYK-43 operation code) 

::= <1832 operation code> 
::= <pseudo operation code> 

<AN/UYK-7 operation 
- AA 
- AB 
- AEI 
- AFC 
- AlC 

· . - ALP 
- ANA 
- ANB 

: : = AOC 
: : = AXe 
: : = BC 
: : = BCW 
::= BCWE 
: : = BS 
· . - BZ 
: : = C 
· . - CG 
::= CL 

- CM 
· . - CNT 

- CXl 
· . - D 
· . - DA 
· . - DAN 
::= DC 
::= DJNZ 
.. - OJZ 
: : = OL 
: : = OS 

- FA 
· . - FAN 
::= FANR 
: : = FAR 
· . - FB 
· . - FO 
· . - FOR 
· . - FM 

- FMlR 
- FMR 
- HA 

code> 
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· . - HAl 
- HALT 

· . - HAN 
- HAND 
- HC 
- HCS 
- HCL 
- HCM 
- HCP 

· .... HO 
- HOCP 
- HOLC 
- HORS 
- HORZ 
- HOSF 
- HK 
- HLS 

· . - HLC 
· . - HLCI 
· .'" HLCT 
· .'" HM 
· '- HNO · .... HOR · .-
· ..... HPI 
· .- HRS · .'" - HRT 

- HRZ 
- HSCl 

· . - HSCT 
- HSF 
- HSIM 
... HSTC 
- HWFI 
- HXOR 
- IS 
- ISS 
- lBZ 
- ILTC · .... lMlR · . - 10 
- IPI 
- IR 

· . - ITSF 
· ,. - IW · . -

- IWS 
· . - IWC 

- IWCI 
· . - IWS 

- J 
... JBNZ 
... JC 
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, - JE 
- JEP 
- JG 

,- JGE 
, - JIO 
, - JL 
, - JLE 
- JLT 

,- IN 
,- JNE 
, - JNF 
, - JNW 
,- JNZ 
,- JOF 
,- JOP 
, - JP 
,- JS 
,- JSC 
,- JW 
, - JZ 
, - LA ,-
, - LB ,-

,- LBJ . - LBMP , -
, - LCI ,-
, - LCT 
- LDIF 

,- LICM 
,- LIM 
,- LLP 
, - LLPN 
,- LM 
,- LNA 
,- LSUM 
, - LXB 
- M 

,- MP 
. - MS ,-
, - NLP , -
- NOOP 
- OB 

.- OMIR 
,- OR 
- PEl 

, - RA 
,- RALP 
,- RAN 
- RD 
- RI 
- RJ 
- RJC 
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,- Ruse 
, - RLP ,-

,- RMS 
- RNLP 

,- ROR 
,- RP 
, - Rse ,-
,- RXOR 
- SA 

,- S8 
- se 

,- SCI 
- SCT 

,- SDIF 
, - SICM 
- SLP 

,- SM 
,- SNA 
,- SSUM 
,- SXB 
, - sz ,-

, - TSS 
, - lSI , ~ 

, , -' ... TP·S 
, .. T IB-,-

,- TaB 
- TSF 

,- TX8 
,- X8 
, - XMIR 
,- XOR 
, - XR 
,- XRL 
,- XS 
,- ZA 
, - ZS 

<AN/UYK-43 operation code> 
,,- <AN/UYK-7 operation code> 
, . - AFCE 
, ,- A I CE 
, ,- AOeE 
, ,- ATSF 
~ ... : = AXCE 
, ,- CB 
, ,- eBN 

- eBR 
, ,- eCT 
: : = CE 
,,- CHCL 
: : = C 1CB 

8-8 



/(U) CM2Y-MAN-PGR-M5049-R04CO 

· . - CMPS 
· . - CRB 
· . - DSP 
· . - EECM · . -
· . - ESCM 
· . - ETCM 
· . - FAC 
· . - FAS 

- FAT 
· . - FBE 

- FEX 
- FLN 
- FLTF 

· . - FLTL 
- FMIE 
- FPA 

· . - FPD 
· . - FPM 
· . - FPS · . -

- FSA 
· .- FSC · .- FSD · .-· .- FSM · . -· .- FSS · .-
· . - HAEI 
· . - HeRC 
· .- HLCA · .-· .- HLTC · .-
· . - HPEI 
· .- HR 
· . - HSCA 
· . - HSIM 
· . - HST1 
· . - HST2 
· . - HST3 · . - HST4 · . -· . - HSTC · .-
· . - HV 
· . - lADB 
· ... - IADBC 

- IADD 
· . - lADDC · . -

- lAND 
- lANDC 

· . - lBE 
- lBSC 
- ICA 
- ICAC 
- ICB 
- ICBC 
- ICID 
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· .- leI I · .-· '- ICPA · .-
· .- ICPN 
· '- ICPU · . -
· . - ICT 
· . - IILM 

- IJC 
- IJD 
- IJE 
- IJGE 
- IJLT 
- IJN 

· .- IJNE 
- IJNZ 

· .- IJP · .-
- IJU 
- IJUI 
- IJZ 
- IlA 

· .- IlAC 
· .- IlB 
· .- IlBO 
· .- IlB1 
· .- IlB2 
· .- IlB3 · .- ILBC · .-
· .- IlBJ 

- ILoa 
- ILOBC 
- ILRC 
- IlRCC 
- ILS 
- ILSC 
- ILST 
- ILSTC 
- IMIE · .- IOCl · .-· .- IOCR · . 

· .- IOCS 
· .- lOR · .- lORC · . -· '- IPM · .-· .- IRA · .-.r. _ lRPD · .-· .- IRS · .-· .- ISA · .-· .- ISAC · . -· .- ISB · .-· .- ISBC · .-· .- ISJC · .-· .- ISJCC · .-
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- ISL 
- ISLA 
- IS0B 
- ISOBC 
- ISP 
- ISR 
- 15RA 
- ISS 
- 15SC 

· . - 15ST 
- I5STC 
- ISTC 
- ISTCC 
- I5TSB 
- 1XOR 
- IXORC 
- JBAE 
- JBAN 

· . - LCM1 
· . - LCM2 

- LCM3 
· .- LCM4 
· . - LCMA 
· .- l,.CMP 
· . - LCMT 
· .- LCPA 
· . - LCRA 
· . - LECM 

- LIBP 
- LIMP 
- LIOAM 
- LRRA 
- L5CM 
- LTCM 
- MOVE 

· . - aBE 
· . - OMIE · . -
· . - PACK 
· . - PFCD 
· . - PFCE 

- PFR 
· . - PMM 

- PMR 
- PIE 
- POP 
- PUSH 
- RCCR 
- RMMS 
- RMSR 
- RPD 
- SBN 
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· '- SBPC · .-
· .- SCM1 
· '- SCM2 · .-

- SCM3 
· . - SCM4 
· . - SCM A 

- SCMP 
- SCMT 
- SCPA 
- SCRA 
- SCSR 
- SOMC 
- SIBP 

· . - SICB 
- SICP 
- SIMC 
- SIMP 
- SIOAM 
- SIRC 
- SITC 

· . - SMCC 
- SMSR · '- SRRA · .-· .- STAF · .... · '- $1-SB · .-

· . - TBN l - TFBE 
- TIBE 
- TOBE 
- TR 

· .- T5BN 
- T5M 
- TV 
- TXBE 
- UNPK 
- WFBP 
- WFM 

· . - XBE 
- XMIE 

(1832 opera t ion code> 
- HEIB 
- HSIB 

"',= KBCW 
- KCB 
- KECM 
- KEOB 

· .- KEFB · . - KEIB · .-· . - KESM · .-· '- KFBF · .-
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· . - KI · . -
· . - KIB 
· . - KIBF 

- KJ 
- KOB 
- KOBF · . - KRB 
- KRCH 
- KRTC 

· . - KSB 
- KSBS 
- KSBX 
- KSCM-
- KSSM 

· . - KTB · .-
- KTOB 

· .- KTEI 
· .- KTSB 

<pseudo operation code> 
· . - ABS · .- BAM · .-· .- BYTE · .-· .- CHAR · .-· '- DO 
· . - FORM 
· . - ISFP · .-· .- ISFPS 

- RAD 
- RES 

Seman t ; cs 

Operation codes specify target machine instructions and direc­
tives in direct code. 

<pseudo operation code> - Nonreserved words that have been 
assigned a specific meaning in di­
rect code. 

Because pseudo operation codes are not reserved words, they can 
also be used as names if they meet the requirements for names. 
This means that a name can duplicate an operation code subject to 
the following rest~ictions and interpretations: 

a. A text substitution declaration name (MEANS or EXCHANGE 
name) which duplicates an operation code is always in­
terpreted as a text substitution declaration name, 
regardless of its location in a direct code statement. 
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O. If a valid name (other than a text substitution declara­
tion name) duplicates an operation code, it is inter­
preted as a name except when it occupies the operation 
code field. In that case, the name is interpreted as an 
operation code. 

c. A form name may not duplicate an operation code. 
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B. 1.5 Direct Code Constants 

Syntax 

<direct code constant> 
::= <direct code numeric constant> 
::= <direct code character constant> 

Semantics 

A1thougn constants in direct code statements serve the same func­
tion as constants in CMS-2Y(7) statements, the syntax is differ­
ent. 

Direct code constants can be direct code presets or instruction 
operands. Subject to c~tain restrictions, they may be used as 
terms in direct code expressions. 

Direct code numeric constants are fixed-point type or floating­
point type. Direct code character constants are character type. 
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B. 1.5. 1 Direct Code Numeric Constants 

Syntax 

<direct code numeric constant> 
<direct short numeric constant> 
<direct long numeric constant> 
<uyk-43 floating constant> 
<angular measurement> 

<direct short numeric constant> 
.. - <direct code decimal constant> 

. ::= <direct code octal constant> 
::= <ntag name> 

<direct code decimal constant> 
::= <unscaled direct code decimal constant> 
::= <scaled direct code decimal constant> 

<unscaled direct code decimal constant> 
::= <decimal integer>' 

<scaled direct code decimal constant> 
::= <decimal integer> <scale operator> <direct code scale 

·factor> 
::= <uyk-7 floating constant> <scale operator> <direct code ) 

scale factor> 

<scale operator> 
.. = */ .. 

<direct code scale factor> 
::= [<unary numeric operator>] <decimal integer> 
::= [<unary numeric operator>] <octal integer> 

<uyk-7 floating constant> 
::= <decimal integer>. <decimal integer> [<power of ten 

factor>] 

<uyk-43 floating constant> 
::= ISFP <simple floating constant> 
::= ISFPS <simple floating constant> 

<simple floating constant> 
::= <decimal integer>[. <decimal integer>] 

<power of ten factor> 
.. - * [<unary numeric operator>] <decimal integer> 
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<direct code octal constant> 
::= <unsealed direct code octal constant> 
: :=. <scaled direct code octal constant> 

<unscaled direct code octal constant> 
::= O<octal integer> 

<scaled direct code octal constant> 
::= O<octal integer> <scale operator> <direct code scale 

factor> 

<direct long numeric constant> 
- <unsealed direct code decimal constant> 0 

.. - <unsealed direct code octal constant> 0 

<angular measurement> 
.. - BAM <basic angle> [, <angle scaling>] 
.. - RAD <basic angle> [, <angle scaling>] 

<basic angle> 
::= O<octal integer> [. 
::= <decimal integer> [. 

<angle scaling> 
::= O<octal integer> 
::= <decimal integer> 

Semantics 

<octal integer>] 
<decimal integer>] 

Direct code numeric constants may be expressed either as direct 
code decimal constants or direct code octal constants. 

Direct code numeric constants, represented as ones complement 
binary numbers, can be direct code single-word (short), double­
word (~ong), or floating-point (floating) numeric constants. 

<direct short numeric constant- Constant that will fit in a 
single computer word (32 
bits). 

<c~rect code decimal constant>- A numeric constant in base 
10 notation in the form of a 
string of decimal digits. 

<c'rect code octal constant> - A numeric constant in base 8 
notation in the form of a 
string of octal digits, be­
ginning with a O. 
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<direct long numeric constant>- A constant that will fit in 
two consecutive computer 
words (64 bits). 

<Jyk-7 floating constant> 

D 

<uyk-43 floating constant> 

<angular measurement> 

- A decimal mixed number con­
sisting of an integer por­
tion, a fractional portion, 
and a decimal point. 

- A language keyword indicat­
ing a double-word numeric 
constant. 

- Constant in Industry Stan­
dard Floating Point. 

- An angle represented in BAMS 
or Radians. 

A direct short numeric constant can be an ntag name defined in a 
compi le-time constant declaration (EQUALS) or an octal or decimal 
constant. 

Decimal constants cannot have 0 as the first digit. The unary 
nume~it operators (+ and -) must precede the const-ant in a direct 
code preset, but are optional when the direct code numeric con­
stant is used in other contexts. 

A direct long numeric constant is designated by appending the 
character 0 to the unscaled octal or decimal constant. Otherwise 
the constant is single-word. 

Scaled direct code octal constants and scaled direct code decimal 
constants share one form in common, which can be expressed as 
N1*/N2 where: 

N1 - An Unsealed direct code octal or decimal single-word 
numeric constant. 

*/ - Specifies that_a scale factor fol-lows. 

N2 An unsealed direct code octal or decimal numeric con­
stant used in aligning N1, in the range of [-127,127]. 

r 

A scaied direct code decimal constant may have N1 optionally 
written as a direct floating constant (the floating-point con­
stant cannot be coded with the power of ten factor). The 
floating-point constant ;s internally converted to a single 
precision fixed-point value and aligned to N2. 
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The op:;onal power of 10 factor for direct code floating-point 
constar:s results in a floating-point constant representing the 
value 0; the decimal mixed number, multiplied by 10 to the indi­
cated power; that is: 

75.0*+6 = 10**6 times 75.0 
75.0*-6 = (1/10)**6 times 75.0 

Scale values are not tested for overflow. Positive scale values 
cause tne contents of a word to be shifted circularly to the left 
the numoer of bits equal to the scale value. Negative scale val­
ues cause a right shift sign fill equal to the scale value. 

For RAD the default scaling is 29. For BAM the default scaling 
;s 32. Both RAD and BAM produce positive results and only accept 
positive inputs. If the input basic angle is greater than 360 
degrees then the result is the input basic angle module 360 
degrees. 

The 2-word floating-point constants with normalized mantissa can 
be illustrated as follOws: 

31 30 

I s ~ANrISSA 

S is the sign of the mantissa. 

Examoles 

o 

loc n 

o 

loc n+1 

Examples of direct short numeric constants are as follows: 

+512 - Unsealed decimal constant 
+0512 - Unsealed octal constant 
-16 - Unsealed decimal constant 
-016 - Unsealed octal constant 
+TAG1 - Ntag name 
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Examples of scaled direct code decimal and octal constants are as 
fa 1 lows: 

+8*/010 - 8 scaled to 10 octal 
-077*/9 - Octal 77 scaled 9 
-8*/9 - -8 scaled 9 
+45.5*/3 - Floating-point 45.-5 converted to fixed-point and 

scaled 3 

Examples of direct long numeric constants are as follows: 

+10 . doubleword 

+0765432101230 

00000000001 
00000000000 
36543210123 
00000000001 

Examples of uyk-7 floating constants are as follows: 

Note 

+75.0*+10 

- 1 .5 

+45.0 

000000 
053617 
000000 
117777 
000000 
055000 

000050 
136746 
000001 
777777 
000006 
000000 

The maximum number of digits allowed in a short numeric constant, 
positive or negative, is 9. Therefore, the maximum value which 
can be specified is 999,999,999, even though a 32-bit word is ca­
pable of holding a maximum value of 2,147,483,647 (2 to the 31st 
power, minus 1). Hence a scaling of -30 or -31 guara~tees that 
all significance will be lost, and the word will be flushed with 
the value of the sign bit. 
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B.1.5.2 Direct Code Character Constants 

Syntax 

<direct code character constant> 
::= +'(character>&' 

Semantics 

A direct code character constant is a string of any valid ASCII 
characters (except a single prime), bracKeted by single primes, 
and preceded, by a +. 

Each ASCII character in a direct code character constant is re­
presented by eight bits. A direct code character constant con­
tains from one to 66 ASCII characters. One to four characters 
are stored into one computer word; five to eight characters are 
stored into two computer words, etc. Characters are pacKed 
right-justified within the generated words with leading binary 
zeros, as required, to fill the first word. 

Examples 

+'ACRE' - 10120651105 

+'ACREAGE' - 00020241522 
- 10520243505 
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B.1.5.3 Direct Code literal 

Svntax 

<direct code literal> 
.. - ([<unary numeric operator>] <direct code numeric 

constant» 
::= «direct code character constant» 

Semant ics 

A direct code literal is a direct code numeric constant or a di­
rect. code character constant that is assigned to a compi ler con­
stant table. 

Direct code literals are coded by enclosing a direct code numeric 
constant or a direct code character constant in parentheses. The 
constant is assigned by the compiler to the appropriate table and 
the address of the constant is then available for use as an ad­
dress reference. A maximum of eight characters is allowed when a 
direct code cha~acter constant is used in this context. 

The use of d i r.ecfcode 1 i tera 1 s a 11 OWS referenc i ng of cons tan t s 
that woul de~Gjj-~, ,~the 16 -b tkt,> > l.ntltho f the 5 Y ; os true t i on field. 

1.:,.';'" 

Examples 

LA AO, (56), K3 
L A A 1, (' CA T I ), K 3 
LA A2, (0123), K3 
L A A 3 , ( n tag), K 3 
DL AD, (05176320) 

Note 

When referencing literals, the programmer must assume responsi­
bility for using a proper K designator. 
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Syntax 

<direct code expression) 
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::= <direct code numeric constant expression) 
::= <direct code address expression) 

Semantics 

A direct code expression can be either a direct code numeric con­
stant expression or a direct code address expression. 

Direct code expressions can occur as direct code preset words, or 
as part of a preset word as in a field of an implied or actual 
form preset. Direct code expressions can also occur as the Y 
field of direct code instructions. 
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B.2. ~ Direct Code Numeric Constant Expressions 

Synta~ 

<direct code numeric constant expression> 
::= <direct short numeric constant> [<numeric operator> 

<direct short numeric constant>&] 

Seman tics 

A direct code numeric constant expression is a series (1 or 2) of 
single-word numeric constants separated by a numeric operator. 

A direct code numeric constant expression evaluates to a single­
word numeric constant. Mixed mode constants are not permitted in 
direct code numeric constant expressions. 

Examoles 

+35*NTAG1 

+NTAG2-10 

+027/+010 

1234 +"5 

In these examples, NTAG1 and NTAG2 are both ntag names. 
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8.2.2 Direct Code Address Expressions 

Syntax 

<direct code address expression> 
<direct code addressable name> [<address offset>] 
[<direct short numeric constant>] + <direct code 

addressable name> 
· . - <direct code literal> 

$ [<address offset>] 

<direct code addressable name> 
- <di~ect code statement name> 

.. - <statement name> 
- <function name) 
- <table name> 
- <procedure name> 
- <variable name) 
- <switch name> 

· . - $ · .-
<direct code statement name> 

::= <name) 

<address O'f fset) 
::= <additive operator) <direct short numeric constant> 

Semant ics 

A direct code address expression is an address reference with an 
optional address offset. 

<address offset> - Optional. A single numeric constant that 
provides the capability of referencing 
any location in a program. 

An address reference can be the character $, which is the addr"ess' 
~f the current instruction; a direct code literal, which is the 
address of a constant assigned to its appropriate constant table; 
or the address assigned to a direct code addressable name. 

The S field of a direct code instruction cannot be specified when 
there is an addressable name in the Y field. 
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Examples 

TABLE1 + 5 

LABEL1 + 7 

$ -3 

( I ABeD I ) 

1 + VRBL2 

TABLE1 is a table name 

LABEL1 is a statement name 

- VRBL2 is a variable name 
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B.3 Direct Code Statements 

Syntax 

<direct 

.. -

code statement> 
<direct code comment> 
<addressable direct code- statement> 

comment>] 
<direct code name> 
<direct code preset> 
<direct code directive> 

[<direct code 

<direct code comment> 
- <space> [<character>&] 

Semantics 

All direct code statements begin in column 11 and must be 
entirely contained in one line image (through column 80). 

<direct code comment> - A period followed by a space termi­
nates a direct code statement prior 
to column 80. Any characters after 
the space are treated as a comment 
and are ignored by the compiler. 

<direct code name> - A direct code name must start in 
column 11, consist of one to eight 
alphanumeric characters, and must 
not be followed by a period. A 
space in column 11 indicates the 
absence of a statement name. 
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8.3.1 0 trect -_Code _Name 

Syntax 

<direct code name> 
.. - <form name> 
::= <direct code program statement name> 
::= <direct code data statement name> 

<form name> 
::= <name> 

<dir:'ect code program statement name> 
::= <name> 

<direct code data statement name> 
::= <name>[<direct code scope modifier>] 

<direct code scope Modifier> 
: : = * 

Semant ies 

A d i reef cOde"nl~.\'Gar'f;:b.};,?adi rect code program s ta teMent name, a 
d i reel c6(j~. da't~I~;;<isit'!'a:'tlt4m:Ejfft:' ri~M~, or a fOf"m name. 

<direct code I5rograrnstatemerit name> - A name that can be 
used as a statement 
name in direct code 
address expressions 
or CMS-2Y(7) state­
ments; its scope is 
the scope of the 
name. 

<direct code data statement name> 

8-28 

- A name which provides 
a means of ~~f~renc­
i ng addressal:) 1 e d i -
raet code statements 
as data in - CMS-2Y(7) 
statements. The name 
cannot be used as a 
direct code program 
statement name 
(object of a GOTO 
phrase) . 
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<direct code scope modifier> - Optional. An aster-
isk with no interven­
ing space, which 
gives the name global 
scope. 

The addressable statement associated with the name and subsequent 
addressable statements can be referenced as item data units. A 
direct code data statement name can have global scope either by 
being in a system data element or by the presence of a direct 
code ·scope modifier. Otherwise, the name has local scope or sub­
program scope. 

The direct code scope modifier may not be used with a name de­
clared in a subprogram data bloCK. 
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B.3.2 Addressable Direct Code Statement 

Syntax 

<addressable direct code statement> 
- <direct code instruction> 

::= <direct code preset> 
::= <form preset> 

Seman tics 

An addressable direct code statement can be a direct code in­
struction, a direct code preset, or a form preset. 
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B.3.2.; Direct Code Instruction 

Syntax 

<direct code instruction> 
::= <operation code> [<operand>@l 

<operand> 
::= <direct code expression> 
::= <direct code instruction designators> 

Semantics 

A direct code instruction is a symbolic target machine code in­
struction that consists of an operation code and its associated 

-operands. 

<operation code> - A mnemonic symbol that corresponds to the 
numeric operation code and the numeric 
instruction format of the machine code 
instruction. 

<operand> - An expression defining a field of the di­
rect code instruction. 

The operands that follow the operation code must be separated by 
commas, and can further be separated by spaces. Each operation 
code has a particular format for the operands it requires. This 
format determines the number of operands, the type of operand, 
and the order in which the operands follow the operation code. 
See the instruction repertoire in M-5048 for the format associat­
ed with each operation code and the restrictions on each operand. 
A description of each direct code instruction designator is also 
contained in M-5048. 

For format I instructions, the K-designator can be specified with 
the special form KX. When this form is used, the compiler will 
cause the appropriate K-designator value to be used or issue a 
diagnostic message if there is no appropriate value. If KX is 
used in a direct code statement, the datum addressed by the 
statement cannot be forward-referenced. 
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B.3.3 Direct Code Preset 

Syntax 

<direct code preset> 
- <direct code numeric preset> 
- <direct code address preset> 

::= <direct code character preset> 
::= <implied form> 

<direct code numeric preset> 
::= <single-word numeric preset> 

. ::= <double-word numeric preset> 

<single-word numeric preset> 
::= <additive operator> <direct code numeric constant 

expression> 

<double-word numeric preset> 
::= <unary numeric operator><direct long numeric constant> 

<direct code address preset> 
::= + <direct code address expression> 

<direct code character preset) 
- + <direct code character constant> 

<i mp 1 i ed form> 
- +<direct code numeric preset>@[<direct code address 

expression» 

Seman tics 

A direct code preset is an addressable direct code statement used 
to assign a numeric value, an address, or a character constant to 
specific memory locations. 

<single-word numeric'pr~set> 

'double-word numeric preset) 

B-32 

- A numeric value that is as­
signed to the memory loca­
tion indicated by the cur­
rent value of the address 
counter. 

A double-word numeric value 
that is assigned to the two 
sequential memory locations 
beginning at the current 
value of the address 
counter. 
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<direct code address preset> - An address associated with 
the address expression that 
is assigned to the memory 
location indicated by the 
current value of the ad-
dress counter. 

<direct code character preset> - A character constant that 
is pacKed into sequential 
memory locations, beginning 
at the current value of the 
address counter. 

< i mp 1 i ed for m > - A form preset which allows 
for the preset of more than 
one subfield in one direct 
code statement. 

An address pr~set' or a character preset must be preceded by a 
plus sign; i,t't~a·s,no purpose other than to indicate a preset. A 
numeric pr.~,~~f~9;"~must be~· preceded ei ther by a plus sign or a minus 

/ sign ..... InaQ:~t· "':QP to indicating a preset, the plus or minus sign 
i s(al~Q,~:JT~I:" 'l~~ as an algebra i c sign assoc i a ted with the nu­
mer:,fc .. '(t'Pret?~e'tlk'h!,d:: ,ole, however, t ha t i f the numer i c prese tis a d i -
rect code nume'rlc constant expression, the algebraic sign is as­
sociated wi th 'only' the:" fi~rst term of the expression and not wi th 
the entire expre~Sion. 

In the implied form preset, subfields are separated by commas. 
The number of subfields must be a divisor of 32 and cannot exceed 
16. If a direct code address expression is included as a preset,' 
it must be declared as the last preset because it occupies the 
lower half word of contiguous bits. Hence, if the statement con­
tains o~ subfield, the signed subfield value is right-justified 
in the generated word (32 bits). If the statement contains two 
subfields, two equal-length signed subfields, 16 bits apiece, are 
generated with the values right-justified within a generated 
word. A 4-subfield preset will divide the word into four 8-bit 
fields. An 8-subfield preset will divide the word into eight 
4-bit fields. The first subfield must be signed. Successive 
subfields may optionally be signed. The absence of a sign 
implies a positive value. If the variants of this implicit equal 
subdivision of data words are required, the capabilities of the 
form directive can ,be used to derive the desired format. 
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Examples 

VRBL CATA A 10 S 0 $ 

DIRECT $ 

-5,2,6,0,7, -4, 1,3 

+ 127, 64 ; -a, - 127 

+ 16, CATA 

The first line of presets divides the target machine's word into 
eight signed 4-bit subfields. The second line of presets divides 
the word into four signed a-bit subfields. The third line of 
presets divides the word into one signed 16-bit subfield in the 
upper half-word and one unsigned 16-bit address subfield--for 
CATA--in the lower half-word. 

Note 

If the user specifies a numeric value which overflows the number 
of bits allocated for the preset, significance will be truncated 
and no error diagnostics will be issued. Hence, for example, in 
the case of 16 2-bit fields, a 0 and -3 are 00 binary, a 1 and -2 
are 01 binary, and a 2 and -1 are 10 binary. Overflow considera­
tions for direct code numeric presets are the responsibility of 
the user. 
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B.3.4 Direct Code Directives 

Syntax 

<direct 

· . -· . -
· .-
· .-· . -· .-

code di rect ive> 
< abs d i r ec t i ve> 
<byte directive> 
<char direct i ve> 
<do directive> 
<form directive> 
<res di rect ive> 

Semantics 
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Direct code directives are statements utilizing the psuedo opera­
tion codes of the direct code language. 
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8.3.4.1 Abs Directive 

Syntax 

<abs directive> 
::= [<direct code name>] A8S <direct code name> 

Semantics 

An abs directive is used to request a translation of a compile­
time address counter value into a run-time absolute address . 

. ASS - A language keyword indicating an abs directive. 

Examples 

ASS CAT 

The above statement causes the SY value of CAT to be translated 
into its corresponding 18-bit run-time address. The upper 14 
bits of the generated word contain zeros. One practical use for 
such a directive is to create a value used to load a base regiS­
ter. 
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B.3.4.2 Byte Directive 

Syntax 

<byte directive> 
- BYTE <b1>[ ,<b2>1 

<b1> 
<decimal integer> 

<b2> 
<decimal integer> 

Semantics 
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The byte directive redefines the embedded character si~e and the 
number of characters placed in an object word for direct code 
character strings occurring subsequently within the same CMS-
2Y(7) element. 

BYTE - A language keyword indicating a byte directive. 

<b1> - The number of characters to be packed into an object 
word. 

<b2> - Optional. The number of bits in each byte. 

B2 cannot exceed 16 bits. If b2 i~ omitted from the byte direc­
tive statement, the size of the byte field is eight bits. 

The product b1 * b2 must be less than or equal to 32. 

Examples 

BYTE 6,4 
BYTE 3,10 

! ' 
The first directive allows four bits per byte, even though anoth-
er bit per byte ;s possible. The second directive allows jO bits 
per byte. 

," 
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B.3.4.3 Char Directive 

Syntax 

<char directive> 
::= CHAR <parameter constant> @ 

<parameter constant) 
- <C1), <V1> 

<Cl> 

<V1) 

<direct code numeric constant> 
<direct code character constant) 

<direct code numeric constant> 
<direct code character constant) 

Semant ics 

The char directive 
used for generation 
(character strings). 

redefines the 8-bit imbedded character set 
of characters coded between apostrophes 

CHAR -~A language keyword indicating a char directive. 

<C1) - Defines an octal code (000 thru 137) which is to be 
redefined. 

<V1> - Designates the value to which C1 is redefined. 

In the absence of a preceding byte directive an 8-bit character 
set is assumed. For all character string generation following a 
char directive, the redefined character code is used until anoth­
er char directive is encountered, or until a CMS-2 bracket is en­
countered. 

Examples 

CHAR 0101, 1, '8', 2, 'C', 3, 0104, 064 

.... 'ABCD' 

The constant +'ABCD' produces the octal word 000402 001464. 
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B.3.4.4 Do Directive 

Syntax 

<do d i rec t i ve> 
::= [<direct code name>] DO <direct code numeric constant>, 

<direct code constant> 

Semantics 

The do directive causes a direct code constant to be generated a 
stipulated number of times. 

DO - A language keyword indicat­
ing a do directive. 

<direct code numeric constant> - Stipulates the number of 
times that the direct code 
constant is to be repeated. 

<d i rec t cOc;J,e 'qons tan t > - The constant 
repeated. 

to be 

I fad i r ec tG~:-~f"H~m~~t is·, $~~b 'if fed, i t app 1 i est 0 the fir s t wo r d 
of generated dAta. 

Examples 

DO 6, 29127 

This directive causes six consecutive words to be assigned the 
value 29127· (70707 octal). 
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8.3.4.5 Form Directive 

Syntax 

<form directive> 
::= <form label> FORM <direct code numeric constant> @ 

<form label> 
::= <name> 

Seman t 1 cs 

The form directive describes a special word format with fields 
defi~ed within the word. 

FORM 

<form label> 

- A language Keyword specify­
ing a form directive. 

- A name used in place of a 
direct code operation to 
describe the format of a 
computer word. 

<direct code numeric constant> - Specifies the width of a 
field in bits. 

The total number of bits specified must be less than or equal to 
64 and the number of fields is limited to 16. Each field must be 
less than or equal to 32 bits in length. 

Examples 

STRINGX FORM 6,3,3,9,6 
STRINGX 44,3,4,129, -8 

Each value of STRINGX occupies the number of bits indicated in 
the respective position within the form directive. For example, 
the value 44 occupies bits 31 through 26. All of the numerlC 
constants shown produce a word of the value 26161007340 octal. 

Note 

If fewer fields are coded than the number listed in the form di­
rectiv~, they are left-justified. Coded fields in excess of the 
specified number result in an object error diagnostic message. 
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8.3.4.6 Res Directive 

Syntax 

< res d; rec t i ve> 
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::= RES <direct code numeri~ constant> 

Semantics 

The res directive is used to reserve a specified number of 
sequential memory locations, beginning at the current value of 
the address counter. 

RES - A language Keyword specify­
ing a res directive. 

<direct code numeric constant> - A positive number specify­
ing the number of words to 
be reserved in the range 
[0,65536] . 

Examples 

VX EOUAL~;>:64'$: 

. 
RES 4096 
RES VX 
RES 0 

In the first reservation 10,000 octal cells are allocated. In 
the second reservation 100 octal cells are allocated. In the 
third reservation no cells are allocated. 
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B.3.5 Form Preset 

Syntax 

<form preset> 
::= <form label> <direct code numeric constant>@ [<direct 

code name>] 

Semantics 

The form preset is an addressable direct code statement, used to 
assign a value to specified memory locations using the fields de­
fined in a form directive. 

<form label> - The name of a form direc­
tive describing the fields 
within a word to be preset. 

<direct code numeric constant> - A value to be preset in the 
corresponding field. 

<direct code name> - Optional. Specifies an ad­
dress to be preset in the 
last field of the word. 

Only constants are accepted in form preset reference sub-fields, 
with the exception of a name appearing in the last sub-field 
where that sub-field size is defined as 16 bits or greater. When 
a value appearing in a form preset reference sub-field requires 
more bits than were defined in the form preset declaration, the 
leftmost bits of the value will be truncated when packing the 
resulting constant. 

Examples 

UF1 FORM 6,3,3,3,1,3,13 

LOArr UF1 10,5,3,6,1,2,643 

The form statement defines the fields of a target machine format 
1 instruction. The statement at LOAD is equivalent to 

/ 

LOAD LA,A5,*643,K3,B6,S2 
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APPENDIX C 

TARGET MACHINE INTERFACES 

C.1 Compiled Forms of Inputlist and Outputlist Declarations 

Each inputlist item and outputlist item is compiled into one or 
two control words followed by a sequence of code. In general, 
execution of the sequence of code will cause a value to be loaded 
into register AO or register pair AO-A1 (outputlist), or to be 
stored from that register or register pair (inputlist). Details 
of the code sequence vary, depending on the first control word, 
and are explained below. 

The phrase access the value is used to mean either load the value 
into the registerTST or store it from the register(s). The code 
sequence used to access the value is called the accessing se­
quence. 

The code sequence can use register B7 as a live register. It is 
the responsibility of the conversion routines to save and restore 
that register. 

The code sequence consists of three subsequences. If the input­
list item or outputlist item is multivalued (a table or an un­
typed item-area), the sequence begins with an initializing subse­
quence. This subsequence prepares for multiple executions of the 
remainder of the sequence, in order to access the multiple val­
ues; it must be executed once. Next (or first, if there is no 
initializing subsequence) is the prologue subsequence. This sub­
sequence must be executed before the conversion routine accesses 
each value. The epilogue subsequence is last. It must be execu­
ted after the conversion routine accesses each value. Thus, for 
example. if an outputlist item is a numeric typed table, the ini­
tializing subsequence might contain the code to prepare for 
picking up the first item of the table, the prologue subsequence 
might contain the code to place the value of an item of the table 
into register AO, and the epilogue code might contain the code to 
prepare to pick up the next item of the table. 

In most cases, the code sequence will not contain compare or 
branch instructions; the conversion routines must execute the 
subsequences in these cases by using the target machine XR com­
mand or some equivalent technique. In certain low-usage cases 
the prologue or epilogue subsequence (but never the initializing 
subsequence) might require compare or branch instructions. In 
these cases the subsequences will be in the form of a procedure 
which can be executed by use of an LBJ 86 instruction. The two 
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types of subsequence will be indicated by flag settings in the 
control words. The two ~ypes of code generation are used in or­
der to generate more compact code in the most common cases. 

For multivalued itpms, it is the responsibility of the conversion 
routine to Keep tracK of the number of items processed and the 
beginning of the prologue subsequence. 
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C.1.1 Control Words 

The first control word has two formats. The most common format 
is: 

31 27 26 22 21 15 14 8 7 o 
***************************************************** 
* TYPE *FLAGS * NPROLINS * NEPILINS * AUXVAL * 
***************************************************** 

When the value of TYPE is zero, the format is: 

31 27 "26 22 21 16 15 o 
***************************************************** 
*TYPE=O*FLAGS * o * ADR * 
***************************************************** 

The second control word, when presen t , is of the fo 11 ow i ng for-
mat: 

31 23 22 16 15 0 
***************************************************** 
* 0 * NINITINS * NVALS * 
****.~*********************************************** 

The field FLAGS consists of five 1-bit flags (Boolean variables). 
They are: 

Bit 26 LITEMFL 

Bit 25 MULTVFL 

Bit "24 ~ PTHUNKFL 

Bit 23 ETHUNKFL 

Bit 22 Unused 

1 for the 1 as tit em 0 f the 1 i s t ; 0 
for all others. 

1 for multivalued items (tables, 
untyped item-areas); 0 for all 
others. (The second control word 
appears only if MULTVFL = 1.) 

1 if the prologue subsequence must 
be executed as a subprogram (using 
an LBJ B6 instruction); 0 if it 
must be otherwise executed. 

1 if the epilogue subsequence must 
be executed as a subprogram (using 
an LBJ B6 instruction); 0 if it 
must be otherwlse executed. 

C-3 
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The attributes and meaning of the field AUXVAL depend on the 
value of TYPE. The attributes and meanings of the other fields 
of the control words are: 

ADR I 16 U 

NINliINS I 7 U 

NEPILINS I 7 U 

NPROLINS I 7 U 

NVALS I 16 U 

TYPE I 5 U 

The sy-address of an inputlist or outputlist 
(appears only if TYPE = 0). 

The number of target machine words occupied by 
the following initializing subsequence (pre-
sent only if MULTVFL = 1). 

The number of target machine words occupied. by 
the following epi logue subsequence. 

The number of target machine words occupied by 
the following prologue subsequence. 

The number of values in a multivalued item 
(present only if MULTVFL = 1). The value will 
be 0 for tables whose table subscript declara­
tion is an ltag name, or which have a major 
index. In these cases, the number of values 
will be in register AO as an unsigned integer 
value after execution of the initializing sub­
sequence. 

An indicator of the general attributes of the 
inputlist or outputlist item. 

The values of TYPE, its interpretation, and the corresponding at­
tributes of AUXVAL are: 

TYPE 

o 
1 
2 
3 
4 
5 
6 
7 

Meaning 

Inputlist/outputlist 
Indirect inputlist/outputlist 
Single precision fixed-pOint, unsigned 
Single precision fixed-pOint, signed 
Double precision fixed-point, unsigned 
Double precision fixed-point, Signed 
UYK-7 Floating-point 
Character 

C-4 

Auxiliary Value 

No t app 1 i cab 1 e 
Zero (unused) 
I 85- scaling 
I 8 S - scaling 
I 85- scaling 
I 85- scaling 
Zero (unused) 
I 8 U - number of 
characters (for 
the meaning of 0, 
see below) 



8 
9 
10 
1 1 

12 
13 
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Boolean 
Single precision untyped 
Double precision untyped 
Status 

UYK-43 single-precision floating-point 
UYK-43 double-precision floating-point 

Zero (unused) 
Zero (unused) 
Zero (unused) 
I 8 U - number of 
values mod 256 

The meaning of the accessing sequence depends only on the value 
of TYPE. The various meanings are: 

TYPE = 0 - (Spec i a 1 ) No sequence follows. 

TYPE = 1 - The address of the inputlist or output-
1 i s t is loaded into register AO. 

TYPE = 2,3,8,9,12 - The va 1 ue will be loaded into register 
AO (outputlist) or stored from register 
AO ( i npu t 1 i s t ) . 

TYPE = 4,5,6,10,13 - The value will be loaded into register 
pair AO-A1 (outputlist) or stored from 
reg i s t e r pa irA 0 - A 1 (i npu t 1 i s t ) . 

TYPE - 7 - For an outputlist, an IWCI that points 
to the first character of the value 
will be loaded into register AO when 
the prologue subsequence is executed. 
For an inputlist, an IWCI that pOints 
to the first character of the recepta­
cle will be loaded into register AO 
when the prologue subsequence is execu­
ted. The epilogue subsequence will be 
present only for multivalued items, and 
will then consist only of code to in­
crement the loop index. 

If the number of characters cannot be 
determined at compilation time, AUXVAL 
will be set to 0, and the number of 
characters will be in register A1 as an 
unsigned integer value after execution 
of the prologue subsequence. 

C-5 
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TYPE = 11 - The value will be loaded into register 
AO (outputlist) or stored from register 
AO (inputlist), the address of a table 
of character equivalents of the values 
wi 11 be loaded into register A1, and 
the number of values will be loaded in­
to register A2. The table consists of 
one 8-character entry for each value, 
and is in ascending order by value. 
(The value in AUXVAL is present only 
for compatibility with previous forms 
of inputlist and outputlist.) 

C-6 
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C.2 Compiled Form of Stringforms 

Stringforms are compiled into sequences of bytes (quarterwords). 
These sequences are made up of subsequences, each of which con­
sists of a 1-byte control value followed by a sequence of bytes 
whose length and meaning depend on the control value. These sub­
sequences are defined by: 

Control 
Value 

(Dec i rna 1 ) 

o 
1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18-34 
35 
36 

37 

38 
39 
40 
41 
42 
43 
44 
45 

46 

Meaning 

Start of stringform 
Left parenthesis 
Right parenthesis 
Repeat value 
Decimal without exponent (D) 

Decimal with exponent (D) 

Decimal integer (I) 
Binary (B) 
-Octal (D) 
Hexadecimal (X) 
Character (C) 
Status (E) 
unused 
Character constant 

Blanker (Z) 
Absolute tab (T) 
Tab r i gh t (T + ) 
Tab 1 eft (T - ) 
unused 
Repeat value 
Decimal without exponent (D) 

Decimal with exponent (D) 

Decimal integer (I) 
Binary (B) 
Dc tal (D) 
Hexadecimal 
Character (C) 
Status (E) 
unused 
Character constant 

Blanker (Z) 

C-7 

Following Sequence 

None 
None 
None 
1-byte repeat value 
1-byte field width, 
1-byte fraction size 
1-byte field width, 
1-byte fraction size, 
1-byte exponent size 
1-byte field width 
1-byte field width 
1-byte field width 
1-byte field width 
1-byte field width 
1-byte field width 

1~byte constant length, 
the value of the constant 
1-byte blank count 
1-byte column number 
1-byte tab count 
1-byte tab count 

2-byte repeat value 
2-byte'field width, 
1-byte fraction size 
2-byte 'field width. 
1-byte fraction size, 
1-byte exponent size 
2-byte field width 
2-byte field width 
2-byte field width 
2-byte field width 
2-byte field width 
2-byte field width 

2-byte constant length, 
the value of the constant 
2-byte blank count 
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47 
48 
49 
50-254 
255 

Absolute tab (T) 
Tab r i gh t (T + ) 
Tab 1 eft (T - ) 
unused 
End of stringform 

C-8 

2-byte column number 
2-byte tab count 
2-byte tab count 

None 
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APPENDIX D 

LISTING FORMATS 

Appendix 0 consists of samples and descriptions of the following 
listing formats generated by the CMS-2Y(7) compiler as a result 
of various source and object requests: 

Compiler Source Listing 

Source Listing 

Compiler Diagnostic Listing 

Symbol Analysis Listing 

Source Mnemonic Listing 

Local Address Cross Reference 

Local Source Cross Reference 

Global Address Cross Reference 

Global Source Cross Reference 

Compile Summary 

SHARE/7 System Summary 

Batch System Summary 

0-1 
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0.1 Source Listings 

This section describes the various source listings which may be 
requested in CMS-2Y(7) compi lations. Unless otherwise specified, 
all numerics in this section hold decimal values. Sample figures 
indicate possible outcomes and placement of data on the page. 

All source specifications result in the compi ler proceeding 
through the source analysis phase. Thus, source diagnostics are 
generated, which are described in Appendix A. Refer to paragraph 
9.2.1 for a more detailed description of source specification 
declarations. 

0-2 
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0.1.1 Compi ler Source Listing 

See Figure 0-01 for an example of a compiler source listing. 

The compi ler source listing is output from the syntax analyzer 
phase of the compi ler and provides a record of input to the com­
pi 1 er . 

The major page header contains the system specification: CMS-
2Y (7) . I tal so conta i ns the revi s ion number, the da te, the page 
number, and the title: Compiler Source Listing. 

The first minor page header is set off by asterisks on either 
side. It contains the element type (System, SYS-DD, SYS-PROC), 
the element name, and the element number. 

The second minor page header is defined below. The values in pa­
rentheses following each definition indicate the columns on the 
listing where the information appears. 

CARD 10 - Corresponds to card columns 1-10, which 
identify the card name and statement 
n umbe r . ( 4 - 1 3 ) 

SOURCE STATEMENT - Corresponds to card columns 11-80, which 
contain the source statements. (14-83) 

ERROR CONDITION - Description of an error condition, 
immeditely following the statement con­
taining the condition, and including the 
abbreviation SE (source error) and/or SW 
(source warning) " error number and error 
statement. (85-119)' 

A - Caret indicates the compiler's best at-
tempt to specify the location of the er­
ror. (14-83) 

0-3 



o 
I 

.t:a 

I 
I 2 3 4 5 6 7 890 I I 

1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890'234567890'23456789 

CMS2-Y(7) COMPILER SOURCE LISTING. REVISION dd mm/dd/yy PAGE ddddd 

•• SYSclll1 (Elem Name) ELEMENT ddd •• 
CARD ID SOURCE STATEMENT ERROR CONDITION 
ccccddddcc(LABEL )(CMS-2 Statement 
ccccddddcc (CMS~2 Statement Wtth Error 

11 ddc1 (frror Oesr.r'tpt Ion '~)tt 

--------------------------------------------------------------------------------------------------~--------,~------~ 

1 234 567 8 9 0 1 1 
1234567890'2345678901234567890123456789012345678901234567890'2345678901234567890'23456789012345678901234567890123456789 

: : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
LEGEND 

: .................................................................................................................. : 
LABEL = HIGH-LEVEL (CMS-2) LA8EL. 
Label = LOW-LEVEL (DIRECT COOE) LABEL; 

HIGH-LEVEL (CMS-2) LABEL PLACED BY 
COMPILER IN RELATION rODIRECT CODE 
OR SOURCE MNEMONIC STATEMENTS. 

: ................................................................................................................. ': 
d DECIMAL DIGIT h = HOUR 
o DeTAL DIGIT m MINUTE 

: c = ALPHANUM.:RIC CHARA~, 0.:" : S = SECOND 
: I = ALPHA CHARACTER 

m MONTH 
d DAY 
Y = YEAR 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : F'gure 0-01. An Example Of a Compiler Source listing, 

c 
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D.1.2 Source Listing 

See Figure 0-02 for an example of a source listing. 

Output by the generator phase of the compiler, the source listing 
provides a record of input to the compi ler. 

The major page header contains the element number, the system or 
element name, and the element type (System, SYS-DO or SYS-PROC). 
It also contains the revision number, the date, the page number, 
and the title: Source Listing. 

The minor page header is defined below. The values in parenthe­
ses following each definition indicate the columns on the listing 
where the information appears. 

ERROR - Number indicating errors found in the adjacent 
source statement. See Appendix A for a list of 
the errors and meanings associated with these 
numbers. ( 1- 5) 

AC - Address counter (in octal) for current location 
of instruction or data unit. (10-11) 

S - Indication (in octal) of the number of 20,000 
(octal) word multiples (incremented under the 
Key word LOCATION) occurring before the current 
line. Loosely referred to as the base register. 
( 12 ) 

LOCATION - Current location (in octal) of instruction or 
data unit, relative to (i .e., offset from) the 
start of the address counter. (14-21) 

LABEL - Eight-character identifier for the adjacent 
source statement, or the first eight characters 
of the input statement ~ (36-43) 

STATEMENT - The remainder of the CMS-2 input statement. 
(44-105) 

CID - Card identification. Corresponds to card 
columns 1-4, which are filled by the programmer, 
u~ually to identify program subdivisions. 
(109-112) 

SID - Statement identification. Corresponds to card 
columns 5-8, which are filled by the programmer 
with statement sequence numbers. (114-117) 

0-5 



CJ 
I 

m 

1 
1 2 3 4 5 6 1 8 9 0 1 1 

12345678901234561890123456789012345678901234567890123456789012345618901234567890123456789012345678901234567890123450789 

ELEMENT ddd (Elem Name) 

ERROR AC S LOCATION 

00 o 00000 

ddd 00 o 00000 

SYScllll SOURCE LJ ST ING 

LABEL STATEMENT 

(LABEL )(CMS-2 Statement 
(CMS-2 Statement. wtth Error 

REVISION dd mm/dd/yy PAGE ddddd 

CID SID CR 
[OR) 

SCR tlB 
ecce ddddcc 
cccc ddddcc 

1 234 5 6 7 8 9 0 1 1 
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

................................................................................... . ................................................................. . 
LEGEND 

LABEL HIGH-LEVEL (CMS-2) .LABEL. 
Label = LOW-LEVEL (DIRECT CODE) LABEL; 

HIGH-LEVEL (CMS-2) LABEL PLACED BY 
COMPILER IN RELATI~N TO DIRECT CODE 
OR SOURCE MNEMONIC STATEMENTS. 

d DECIMAL DIGIT h HOUR 
o OCTAL DIGIT m MINUTE 

: c = ALPHANUMERIC CHARACTER : s = SECOND 
: 1 = ALPHA CHARACTER 

m = MONTH 
d DAY 
y = YEAR 

~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : F1gure 0-02. An Example of a Source Ltsting. 

c 

() 

3: 
rv 
-< 

I 

:s: 
l> 
Z 

I 

-0 
G> 
;0 

I 

3: 
Ul 
o 
,J:::a 
<D 

I 
;0 

o 
,J:::a 
() 
o 
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Correction identification. The remalnlng two 
numbers or charecters of the card and statement 
10. (118-119) 

When the SCR option is requested, the key words CIO, SID and CR 
are replaced by the key word~ SCR and LIB. The following de­
scription is also applicable to the source mnemonic listing with 
the SCR option requested. 

SCR - The compiler-generated source cross reference 
number used to identify each source statement 
and referenced in the local source cross refer­
ence. (107-112) 

LIB - Identical to the SID and CR characters on the 
SQurce listing option. (114-119) 

0-7 
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D.2 Object Listing 

This section describes the various object listings which may be 
requested in CMS-2Y(7) compilations. Unless otherwise specified, 
all numerics in this section hold decimal values. Sample figures 
indicate possible outcomes and placement of data on the page. 
The symbol [OR] is used to indicate the choices within each col­
umn. 

All object specifications result in the compiler proceeding 
through the object-generation phase. Thus, requested listings 
will include object diagnostics. These diagnostics are descri~ed 
in Appendix A. Refer to paragraph 9.2.2 for a more detai led de-
scription of object specification declarations. 

Object specifications result in the requested output being gener­
ated for the major header and each system element in the order in 
which they are compiled. Global cross-reference listings are 
generated for the entire system block and appear after the end­
system statement in the output listing. Refer to Figure 9-01 for 
output results with various combinations of options parameters. 

D-8 



/(U) CM2Y-MAN-PGR-M5049-R04CO 

0.2.1 Compiler Diagnostic Listing 

See Figure 0-03 for an example of a compiler diagnostic listing. 

The major page header information contains the system specifica­
tion: CMS-2Y(7). It also contains the revision number. the 
date. the page number, and the t~tle: Compiler Diagnostic List­
ing. 

There may be more than one minor header to a page. The minor 
header is set off by asterisKs on either side. It contains the 
element type (System, SYS-DD, or SYS-PROC), the element name ~nd 
the element number. 

The second page header ;s defined below. The values in parenthe­
ses following each definition indicate the columns on the 1 isting 
where the information appears. 

CARD IMAGE - The image on the card. Columns 1-10 
identify both the card name and state­
ment number; the remalnlng columns 
contain the actual statement. (3-98) 

A - Caret indicates the compiler's best 
a t tempt to spec i fy the Toca t i on of the 
error. (29-98) 

(Error Type) = - SOURCE ERROR or SOURCE WARNING refers 
to errors found during the source 
analysis phase of a compilation (see 
page A-1); OBJECT ERROR or OBJECT 
WARNING refers to errors found during 
the object phase of a compilation (see 
page A-20). (3-17) 

(Error Number) - Number corresponding to description of 
error (see pages A-2 through"A-17 and 
pages A-20 through A-23). (20-22) 

(Error Description - Error message describing the error in 
Text) a text form. (27-52) 

COL. NO. - The column number pointed to by the 
CARET. May be N/ A for 1\ not 
app 1 i cab 1 e" . ( 5 7 -7 0 ) 

0-9 
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C> 

--_.- - ----.-------------------------
1 

1 2 3 4 5 6 7 8 9 0 1 1 
12345678901234561890123456189012345618901234567890123456189012345618901234561890123456789012345678901234567890123456789 

---------------------------------------------------------------------
CMS-2Y(7) COMPILER DIAGNOSTIC LISTING, REVISION dd PAGE ddddd 

• • • SYS-DD (Elem Name) ELEMENT NO. dddd ••• 

CARD IMAGE ccccddddcc(CMS-2 Statement, wi ttl Er'ror 

(Error Type) ddd (Error Description Text COL. NO. ddd 

1 
1 234 561 890 1 1 

12145678901234561890123456189012345618901234561890123456789012345618901234561890123456189012345618901234561890123456789 

............................................................................................................ 
• .... • ... • " ................................... 0 ... • ............................................. .. 

LEGEND 

LABfL HIGH-LEVEl (CMS-2) LABEL. 
Label: LOW-LEVEL (DIRECT CODE) LABEL; 

HIGH-LEVEL (CMS-2) LABEL PLACED BY 
COMPILER IN RELATION TO DIRECT coot 
OR SOURCE MNEMONIC STATEMENTS. 

: .................................................................................................................. : 
d DECIMAL DIGIT 
o = OCTAL DIGIT 
c ALPHANUMERIC CHARACTER 
I ALPHA CHARACTER 

h :: HOUR 
m MINUTE 
s SECOND 

m 
d 
y 

MONTH 
DAY 
YEAR 

::::::::::::::::::::::::::::::::::::::::: .. :::::::::::::::: : Figure 0-03. An Example of a Compiler Diagnostic l.isting. 

c: 
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3: 
~ 
-< 

I 

3: 
l> 
Z 

t 
-U 
C> 
:::0 

I 
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I 
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0;2.2 Symbol Analysis Listing (SA) 

See Figure 0-04 for an example of a symbol analysis listing. 

The major page header information contains the element number, 
the element name, and the element type (SYS-OD or SYS-PROC). It 
also contains the date, the page number, and the title: Symbol 
Analysis. 

Symbols for each system element are grouped along with group­
specific information in the following categories and are divtded 
by a line of "asterisks. The name of each category begins in col­
umn 20 of the listing. Each group lists the data alphabetically 
by symbol name. 

The values in parentheses following each definition indicate the 
columns on the listing where the information appears. Some col­
umns contain optional data and will remain blank if not used. 

0-11 
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1 
1 234 5 6 789 0 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

---------------------------------------------------------------------------------------------------------------------------------------------
ELEMENT ddd lccccccc SYS-llll SYMBOL ANALYSIS mm/dd/yy PAGE ddddd 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

FILES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME TYPE MODE HRDWR 

lccccccc llcc 

MX.RCD 
SIZE 

dddd 

MX.NO. 
RCDS 

ddddd 

NO. PROCEDURE 
STATES 

dd lccccccc 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FORMATS 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME EXT PROCEDURE 

lccccccc lccccccc 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TYPES 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME PACK 

lccccccc 1111 

WDS/ 
ITEM 

ddddd 

EXT FIELD 
NAMt 

lccccccc 

TP SN START 
BIT 

dd 

WORD 
LOC 
ddd 

FR 
BT 

ddd 
[OR} 

-ddd 

NO. BITS 
OR CHARS 

ddd 

PROCEDURE 

lccccccc 

1 
1 234 5 6 789 0 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

+-------------------------------------------+ 
I LEGEND I 

,----------------------------+--------------, 
: d = DECIMAL DIGIT I m = MONTH I 

o = OCTAL DIGIT d DAY , l c = ALPHANUMERIC CHARACTER I y = YEAR , 
I 1 = ALPHA CHARACTER I I 

• -------------------------------------------+ Figure 0-04 . An Example of a Symbol Analysis Lfsting. (Page 1 of 4) 
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o 

w 

----------------------------------------------------------------. 1 
1 2 3 456 7 8 9 0 1 1 

123456789012345678901234567890123456789012345678901234567890123456789012345678901234567R901214567SQ011345f>78q01~145n7Aq 

El EMfNf ddd lccccccc SYS-llll SYMBOL ANALYSIS mm/dd/yy PAGE ddddd 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

fABLES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME ASSOC TP PACK WDS/ NO_ITEMS ADD VLT INDEX EXT START FIELD TP SN STRT WRD rR NO.BIlS PROCEDURE 

NAME NOIM ITEM DIM.SIZE MOO AC NAME ITEM NAME ·BIT LOC BT OR CHARS 

1ccccccc lccccccc 1T 11 ddddd lCcccccc 111 dd lccccccc ddddd lccccccc 1 dd ddd ddd ddd lccccccc 
[OR] (OR] 
ddddd -ddd lccccr.cc 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SWITCHES 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME TP 

lccccccc 111 

NO. 
PTS 

dd 

COMPARED. EXT 
VARIABLE 

1ccccccc' 

INPUT PARAMETERS 

lccccccc lccccccc 

OUTPUT PARAMETERS PROCEDURE 

lccccccc lccccccc lccccccc lccccccc lcc:cccc:c 

1 
1 234 567 890 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

+-------------------------------------------t 
'- - .. -. _.. - - - - - - - _ .. ~~~~~~ - - - t - - - - I 
I d DECIMAL DIGIT 'm MONTH I 
I 0 OCTAL DIGIT I d DAY I 
I c ALPHANUMERIC CHARACTER I y YEAR I ! 1 ALPHA CHARACTER! ! 
t-------------------------------------------t Figure 0-04. An Example of a Symbol Analysis Listing. (Page 2 of 4) 

c 

(") 
3: 

'" -< 
I 

3: 
l:> 
Z 

I 
-,:, 
G> 
:::0 

I 

3: 
Ul 
o 
~ 
<D 

I 

:::0 
o 
~ 
(") 
o 



o 

1 
1 2 3 4 5 6 1 8 9 0 1 1 

12345618901234567890123456789012345678901234567890123456189012345678901234567890123456789012345678901234567890123456789 

ELEMENT ddd lccccccc SYS-l1l1 SYMBOL ANALYSIS mm/dd/yy PAGE dddd( 

................................................................................................................... t •••••• 

VARIABLES ........................................................................................................................... 
NAME TP SN START NO.CHRS,BTS FR EXT TYPE OR PROCEOURE 

BIT OR ST.CONST BT TABLE 

lccccccc dd ddd ddd lccccccc lccccccc 
(OR) 
-ddd 

............................................................................................................................. 
INPUTLISTS/OUTPUTLISTS ............................................................................................................................ 

NAME TP EXT PROCEDURE 

1ccccccc 111 l.ccccccc 

.......................................................................................................................... 
STRING,FORMS 

•••••••••••••••••••••••• **.* •••••••••••••••••••••••••• ••••••••••••••••••••••••• i ............................. ............ . 

EXT PROCEOURE 

lccccccc lccccccc 

1 
1 234 5 6 1 8 9 0 1 1 

12345618901234561890123456189012345618901234561890123456189012345618901234561890123456189012345618901234561890123456189 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - - - - - - -. - - - - - - - - + 
I LEGEND . I 

,-------------------------.,--+--------------, 

" 

d = DECIMAL DIGIT I m = MONTH : 
o = OCTAL DIGIT d DAY 

: c = ALPHANUMERIC CHARACTER I y = YEAR I 
I 1 = ALPHA CHARACTER I I 

+ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --+ Figure 0-04. An Example of a Symbol Analysis Listing. (Page 3 of 4) 

c: 



---------_.----------------
1 

1 2 3 456 7 8 9 0 1 1 
1234567890123456789012345678901234567890123456789012345678901234567890123456789012345678Q012345678901234567890123456"789 

ELEMENT ddd Iccccccc SYS-l111 SYMBOL ANALYSIS mm/dd/yy PAGE ddddd 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PROCfOURFS-FUNCTIONS 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t ••••••••••••••• t •••••••••• 

NAME TP PASS REN INPUT PARAMETERS OUTPUT PARAMETERS EX ITS 

lccccccc 1111 III Iccccccc lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc 

.. ~ ............•............•..............................•............•.............................................. 
LOCAL INOEXES 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NAME REGISTER PROCEOURE 

lccccccc dd lccccccc 

CJ 

(J1 

1 
1 234 567 890 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

+-------------------------------------------+ 
I LEGEND I 
I d DECIMAL DIGIT m MONTH I 

o OCTAL DIGIT d DAY I c ALPHANUMERIC CHARACTER y YEAR I 
I 1 ALPHA CHARACTER I I 

t-------------------------------------------+ Figure 0-04. An Example of a Symbol Analysis Listing_ (Pag~ 4 of 4) 
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o . 2 . 2. 1 F i 1 es 

For a description of the file declaration, see paragraph 4.23. 
Symbci analysis column headings are defined as follows: 

NAME F i 1 e name. ( 1 - 8) 

TYPE Fi le type. (12-15) 
H = Character 
B = Internal format 

MODE File structure. (18-21) 

HRDWR 

MX. RCD' 
SIZE 

MX.NO. 
RCDS 

R = Rigid record length 
V = Variable record length 
S = Stream organization 

Specifies the hardware device containing the 
fi leo (24-28) 

READ = Card reader 
PNCH = Card punch 
PRN'T = Printer 
MT## = User defined device 
OCM = Operator's Communication Medium 

The length of the buffer associated with the 
file. (31-36) 

The maximum number of records permitted in any 
subfile of the file. (39-44) 

NO. The number of status constants used in testing 
STATES I/O conditions. (48-53) 

PROCEDURE- The name of the parent procedure or function in 
whose subprogram data blocK (SUB-DO) the file is 
def i ned. (55-63) 

0-16 
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0.2.2.2 Formats 

For a description of the format declaration, see paragraph 4.24. 
Symbo1 analysis column headings are defined as follows: 

NAME Forma t name. ( 1- 8) 

EXT External Specification. (12-14) 
D = EXTDEF (defined in this element) 
R = EXTREF (referenced in this element) 

The name has global scope in both cases. 

PROCEDURE - The name of the parent procedure or function in 
whose subprogram data blocK (SUB-DD) the format 
i s de f i n'ed . ( 2 3 - 3 1 ) 

0-17 
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0.2.2.3 Types 

For a description of the type declaration, see paragraph 4.4. 
Symbol analysis column headings are defined as follows: 

NAME - Type name. ( 1-8) 

PACK - Indicates NONE, MEDIUM or DENSE. (12-15) 

WDS/ The number of words per item as indicated in the 
I T EM type dec 1 a rat i on . ( 20- 24 ) 

EXT - External specification. (27-29) 

FIELD 
NAME 

TP 

D = EXTDEF 
R = EXTREF 

- Alphabet ica 1 1 ist of fields associated wi th the 
type. ( 3 1 - 38 ) 

- Type 0 fit em - typed type, 0 r fie 1 d . ( 4 1 - 42 ) 
A = Fixed point H = Hollerith 
F = Floating pOint I = Integer 
B = Boolean 

SN - Sign of item-typed type, or field. (46-47) 

START 
BIT 

U = Unsigned 
S = Signed 

- The bit position of the leftmost bit of the, 
field. (52-56) 

WORD The number of the word in which the leftmost bit 
LOC of the field is allocated. (61-64) 

FR - The number of fractional bits of a fixed point 
BT type or field. (The radix is implied and there­

fore is not assigned a bit.) (66-69) 

NO. BITS - The number of bits 
OR CHARS field; the number of 

typed type or field. 

for numeric typed type or 
characters for Hollerith 
(75-82) 

PROCEDURE The name of the parent procedure or function in 
whose subprogram data block (SUB-DO) the type or 
field is defined. (88-96) 

0-18 
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0.2.2.4 Tables 

For a description of the table declaration, see paragraphs 4.8 
and 4.9. Symbol analysis column headings are defined as follows: 

NAME - Table, liKe-table, subtable or item-area name. 

ASSOC 
NAME 

( 1 - 8) 

- Parent table name for liKe-table, 
or item-area. (10-17) 

subtable 

TP - The parent table or associated table type. 
(25-26) 

V = Vertical 
H = Horizontal 
A = Array 

L·= LiKe-table 
S = Subtable 
I = Item-area 

PACK - Indicates NONE, MEOM, or DENS if the table is 
NOIM compiler-packed; shows number of dimensions for 

an array. (28-31) 

WOS/ - The number of words per item as declared in the 
ITEM parent table. (33-37) 

NO. ITEMS Number of items for tables (can be a constant or 
DIM.SIZE an ntag, or 1tag name). For arrays, indicates 

the dimension size (number of subscript declara­
tions). (39-46) 

ADD - Addressing mode. (49-51) 
MOD OIR = Direct 

INO = Indirect 

VLT - The value (in octal) of the variable length 
AC table address counter. (53-55) 

INDEX 
NAME 

- Name of parent table's major index. (57-64) 

EXT - External.specification. (65-67) 

START 
ITEM 

FIELD 
NAME 

o = EXTOEF 
R = EXTREF 

- Ftrst item of the associated subtab1e. (69-73) 

- Alphabetical list of fields associated with the 
tab le. (75-82) 

0-19 
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TP - Field type. (83-84) 
A = Fixed point 
F = Floating point 
B = Boolean 

S = Status 
H = Hollerith 
I = Integer 

SN - Sign of numer i c tab 1 e or fie 1 d. (86 - 87 ) 

START 
BIT 

U = Unsigned 
S = Signed 

- The bit position of the leftmost bit of the 
field. (89-92) 

WORD - The number of the word in which the leftmost bit 
L DC 0 f the fie 1 dis all oca ted. ( 94- 96 ) 

FR "- The numbe~of fractional bits of a fixed point 
8T field. (The radix is implied and therefore is 

not assigned a bit.) (98-101) 

NO. BITS - The number of bits for numeric type field, num­
OR CHARS ber of characters for Hollerith type field, or 

number of states for status type field. 
( 1()~ - 110 ) 

PROCEDURE rhe,name of the parent procedure or function in 
w~6se sub~r6gram d~ta block (SUB-DD) the table 
is defined. (111-118) 

0-20 
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0.2.2.: Switches 

For a aescription of the switch declaration, see paragraphs 4.21 
and 4.22. Symbol analysis column headings are defined as fol­
lows: 

NAME 

TP 

NO. 
PTS 

COMPARED 
VARIABLE 

EXT 

- Sw itch name. ( 1 - 8) 

- Type of sw itch. (11-13) 
S = Single or double index sw itch 
ITS = Item sw itch 
P = Single or double index proce-

dure sw itch 
ITP = Item procedure switch 

- Number of switch pOints. (17-19) 

- Name of variable compared with item 
sw itch cons tan t va 1 ue. (24- 31 ) 

- Ext ern a 1 s pee i fie a t ion . ( 34 - 36 ) 
o = EXTOEF 
R = EXTREF 

INPUT PARAMETERS - List of names of formal input parameters 
associated with the procedures in the 
procedure sw itch 1 is t . (40-71 ) 

OUTPUT PARAMETERS - List of names of formal output para­
meters associated with the procedures in 
the procedure sw itch 1 is t . (76- 109 ) 

PROCEDURE - The name of the parent procedure or 
function in whose subprogram data block 
(SUB-DO) the sw itch is def i ned. 
( 1 1 1 - 1 19) 

0-21 
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0.2.2.6 Variables 

For a description of the variable declaration, see paragraph 4.6. 
Symbol analysis column headings are defined as follows: 

NAME 

TP 

. SN 

START 
BIT 

- Variable name. (1-8) 

- Variable type. (10-11) 
I = Integer 
A = Fixed point 
F = Floating point 

- Sign of numeric variable . 
U = Unsigned 
S = Signed 

B = Boolean 
S = Status 
H = Ho 1 1 er i th 

( 15-16) 

- Leftmost (starting bit) of the variable. 
(Note: When the variable is signed, this 
would be the sign bit.) (21-25) 

NO.CHRS,BITS - Number of characters if Hollerith; number of 
OR ST.CONST bits if numeric or Boolean; number of states 

i f s tat us type va r i ab 1 e . ( 30 - 40 ) 

FR 
BT 

EXT 

TYPE OR 
TABLE 

PROCEDURE 

- Number of fractional bits for scaled vari­
able. (42-45) 

External specification. (49-51) 
D = EXTDEF 
R = EXTREF 
M = MODEVRBL 

- The name of the parent type or table assoc­
iated with this variable. (55-12) 

- The name of the parent procedure or function 
in whose subprogram data bloCK (SUB-DO) the 
variable is defined. (24-32) 

0-22 
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D.2.2.7 Inputlists/Outputlists 

For a description of the inputlist and outputlist declarations, 
see paragraphs 4.26 and 4.27. Symbol analysis column headings 
are defined as follows: 

NAME - Inputlist or outputlist name. (1-8) 

TP - Type of declaration. (11-13) 
IN = Inputlist 
OUT = Outputlist 

EXT - External specification. (17-19) 
D = EXTDEF 
R = EXTREF 

PROCEDURE - The name of the parent procedure or function in 
whose subprogram data block (SUB-DO) the input­
list or outputlist is defined. (24-32) 

0-23 
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0.2.2.8 Stringforms 

For a description of the stringform declaration, see paragraph 
4.25. Symbol analysis column headings are defined as follows: 

NAME - Stringform name .. (1-8) 

EXT - External specification. (13-15) 
o = EXTDEF 
R = EXTREF 

PROCEDURE - The name of the parent procedure or funct ion .in 
whose subprogram data design (SUB-DO) the 
stringform is defined. (24-32) 

0-24 
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0.2.2.9 Procedures and Functions 

For a description of the procedure and function declarations, see#, 
paragraphs 4.18, 4.19, and 4.20. Also, for information on the 
parameter passage directive, see paragraphs 5.2 and 6.1.1.6. 
Symbol analysis column headings ~re defined as follows: 

NAME 

TP 

PASS 

REN 

- Procedure or function name. (1-8) 

- Type of declaration. (11-12) 
E = EXEC-PROC 
P = Procedure 
F = Funct ion 

- The parameter passage specification. 
( 15-18) 

CALL = Register - calling only 
REG = Register only 
OIR = Direct passage 

- Indicates that this block of code was 
defined in a SYS-PROC-REN. (20-22) 

INPUT PARAfJlETERS - List of names of formal input parameters 
associated with the procedure, EXEC­
PROC, or funct ion. (24-55) 

OUTPUT PARAMETERS - List of names of formal output parame­
ters associated with the procedure. 
(60-91) 

EXITS - List of names of formal exit parameters 
assoc i a ted with the procedure. (96-115) 

0-25 
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0.2.2.10 Local Indexes 

For a description of the local index declaration, see paragraph 
4.17. Symbol analysis column headings are defined as follows: 

NAME - Subprogram local index name. (1-8) 

REGISTER - The number of the AN/UYK-7 or AN/UYK-43 hardware 
index register corresponding to the local index. 
( 12- 19) 

PROCEDURE - The name of the procedure or function in whQse 
subprogram data block (SUB-DO) the local index 
is defined. (24-32) 

0-26 
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0.2.3 Source Mnemonic Listing 

See Figure 0-05 for an example of a source mnemonic listing. 

The source mnemonic listing provides a record of input to the 
compiler. In most cases, each source line is followed by its 
mnemonic representation. 

The major page header contains the element number, the system or 
element name, and the element type (System, SYS-OO, SYS-PROC). 
It also contains the revision number, the date, the page number, 
and the title: Source Mnemonic Listing. 

The minor page header is defined below. The values in parenthe­
ses following each definition indicate the columns on the listing 
where the information appears. 

ERR - The number indicating errors found in the adja-
cent source statement. See Appendix A for a 
list of the errors and meanings associated with 
these numbers. ( 1- 3) 

AC - Address counter (in octal) for current location 
of instruction or data unit. (5-6) 

S - Indication (in octal) of the number of 20,000 
(octal) word multiples (incremented under the 
key word LOC) occurring before the current line. 
Loosely referred to as the base register. (8) 

LOC - Current location (in octal) of instruction or 
data unit, relative to (i .e., offset from) the 
start of the address counter. (10-14) 

FUNC - The first half of the data or instruction con-
t a i n i n g t he ope rat ion . ( 1 6 - 2 1 ) 

S - Indication (in octal) of the number of 20,000 
(octal) word multiples (incremented under the 
key word LOC) occurring before the operand loca­
tion. Loosely referred to as the base register. 
(23 ) 

LOC - Relative memory location (in octal) of the 
o~erand of the instruction. Also appearing un­
der this key word is the K-designator, indicat­
ing to what portion of a word the variable is 
assigned. (24-29) 

AC - Address counter (in octal) of the operand or the 
instruction. (31-32) 

0-27 



o , 
rv 
00 

1 
1 234 5 6 7 890 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456189 

ELEMENT ddd (Elem Name) SVScllll SOURCE MNEMONIC LISTING REVISION dd 

ERR AC S LOC FUNC S LOC AC X LABEL STATEMENT 

00 0 00000 (Ko) 

ddd 
00 0 00000 000000 000000 
00 0 00000 000000 0 00000 00 1 

00 0 00000 000000 0 00000 00 1 

00 0 00000 000000 0 00000 00 1 

(CMS-2 Variable Dec1aratton 
(Generated 'SAVE' Statement 

(LABELA)(CMS-2 Statement .. Wtth Error 
(Labe1A) (Generated Source Mnemonic Statement 

(Generated Source Mnemonic Statement 

(LABELB) 
(CMS-2 'DIRECT' Statement 

(LabelB) 

(LABELC) 

(Direct Code Statement 
(CMS-2 'CMS-2' Statement 

(CMS-2 'DIRECT' Statement 
(LabelC) (Generated 'EQUALS' Statement 

(LabelD)(Direct Code Statement 
(CMS-2 'CMS-2' Statement 

..... -. - --_._---------------

mm/dd/yy PAGE ddddd 

CID SID CR 
[OR) 

SCR l I R 

cccc ddddcc 

cccc ddddcc 

cccc ddddcc 
cccc ddddcc 

cccc ddddcc 
cccc ddddec 

cccc ddddcc 
cccc ddddcc 

cccc ddddcc 
ecce ddddcc 

1 
1 2 3 4 5 6 7 8 9 0 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

.::::::::::::::::::::::::: :.::::::::::::::::;::::::::::::::: 
LEGEND . . ................................................................................................................... 

LABEL HIGH-LEVEL (CMS~2) LABEL. 
Label = LOW-LEVEL (DIRECT CODE) LABEL; 

HIGH-LEVEL (CMS-2) LABEL PLACED BV 
COMPILER IN RELATION TO DIRECT CODE 
OR SOURCE MNEMONIC STATEMENTS. 

: ............................................................................................................... : 
d 
o 
c 
1 

DECIMAL DIGIT 
OCTAL DIGIT 
ALPHANUMERIC CHARACTE'R 
ALPHA CHARACTER 

h HOUR 
m = MINUTE 
s = SECOND 

m 
d 

Y 

MONTH 
DAV 
YEAR 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : Figure 0-05. An Example pf a Source Mnemonic Listing. 
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- Declaration (scope) modifier (see pages 4-2 
through 4-4). (34) 

R = Operand is global, defined in another 
e 1 emen t ,. and referenced in th is e 1 emen t 
(EXTREF) . 

o = Operand is global, and defined in this 
element (EXTOEF). 

T = Operand is defined in another element 
that cannot be assigned a permanent base 
register (TRANSREF). 

- Eight-character identifier for the adjacent 
source statement, or the first eight characters 
of the input statement. It can be user-coded 
(CMS-2) or compiler-generated (source mnemonic). 
The latter is indented one space. (36-43) 

STATEMENT - The remainder of the CMS-2 input or generated 
source mnemonic statement. The latter is 
indented several spaces. (44-105) 

cro - Card identification. Corresponds to card col-
umns 1-4, which are filled by the programmer, 
usually to identify program sub-divisions. 
(109-112) 

SID - Statement identification. Corresponds to card 
columns 5-8, which are filled by the programmer 
with statement sequence numbers. ( 114-117) 

CR Correction identification. The remalnlng two 
numbers or characters of the card and statement 
10. (118-119) 

When the SCR option is requested, the key words CIO, SID and CR 
are replaced by the key words SCR and LIB. The following de­
scription is also applicable to the source listing with the SCR 
option requested. 

SCR - T~e compiler-generated source cross reference 
number used to identify each source statement 
and referenced in the local source cross refer­
ence . ( 1 07 - 1 1 2 ) 

LIB - Identical to the SID and CR characters on the 
source mnemonic 1 ist ing option. (114-.119 j 

0-29 
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0.2.4 Local Address Cross Reference Listing (CR,CRL) 

See Figure 0-06 for an example of a local address cross refer­
ence. 

The major page header information contains the system element 
number, the element name, and the element type (SYS-OO or SYS­
PROC). It also contains the date, the page number, and the 
title: Local Cross Reference. 

Names defined or used within the specified system element are 
listed alphabetically, along with the address where allocated and 
addresses of all local references. 

The. column headings for local cross reference are defined in the 
following paragraphs. The values in parentheses following each 
definition indicate the columns on the listing where the informa­
tion appears. 

AC - The address counter value (in octal) associated with 
the allocation of the data unit listed in the LABEL 
column. (1-2) 

S - The base register value (in octal) associated with the 
~llocation of the data unit listed in the LABEL col­
umn. (4) 

LOC - The location (in octal) allocated to the data unit 
listed in the LABEL column. A location of all sevens 
denotes an allocation error. (6-10) 

Note: The AC S LOC combination comprises the referenceable ad­
dress referred to here as the allocated or defining address in 
the source or source mnemonic listing outputs. For a further de­
scription, see paragraphs 0.1.2 and 0.2.3. 

If the name listed under the LABEL column is not allocated 
locally, the defining address will be zeros and an R or Twill 
appear in the EXT column. 

LABEL - This column contains an alphabetical list of 
programmer-assigned names which have been de­
fined or used in the current system element 
designated in the page header. Compiler­
generated instruction words are listed at the 
end. Asterisks in this column indicate an al-
location error in referencing an identifier. 
( 12-19) 

0-30 
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1 1 
1 2 3 4 5 6 7 8 9 0 1 1 

123456789012345678901234567890123456789012345678901234567890123456789012345678901234~6789012345678901234567890123456789 

.- ._-------------
fl.EMfNT ddd leececcc SYS-Illl lOCAL CROSS REFERENCE mm/drt/yy PM.F ctd(tdrt 

AC sloe lABEL E Xl 
no 0 OOOO() lecceeee 

REFERENCES 
00 0 00000 00 0 00000 00 0 00000 00 0 00000 00 0 OOOO() 00 0 OOOOf) 

[OR] [OR] 

•••••••• NONE 

[OR] 

GIWooooo+o 

1 
1 234 567 8 9 0 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

+--- - ------------ ---------------- ... - ----------+ 
I LEGEND I 

1 ______ ----------------------+-------- ______ 1 
: d = DECIMAL DIGIT I m = MONTH I 

o OCTAL DIGIT d DAY 
: c ALPHANUMERIC CHARACTER I Y YEAR I 
I 1 ALPHA CHARACTER I I 

+-------------------------------------------+ Figure 0-06. An Example of a Local Addr-ess Cross Refer'ence Listing. 
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EXT - External specification 
D = EXTDEF (defined in this element) 
R = EXTREF (referenced in this element) 
T = TRANSREF (defined in another system ele­

ment which cannot be assigned a perma­
nent base register) 

A 0, R, or T indicates the name has global 
scope. ( 2 1 -23 ) 

REFERENCES - A list of octal addresses within the current 
system element designated in the page header, 
that shows the location of each reference to 
the name in the label column. The word NONE 
appears if there were no references to the 
name. The references are given in order of oc­
currence in the same format (AC S LOC) as the 
defining address of the label. When the number 
of references exceeds six, the remainder are 
printed on succeeding 1 ines. (28-117) 

There are some instances which will cause the local address cross 
reference listihg to be incomplete, in which case the appropriate 
error me,ssa.ge wi 11 appear .and cross referenc i ng for the current 
element will terminate. For further description of the cross 
reference error messages, see paragraph A.4. 
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0.2.5 Local Source Cross Reference Listing (SCR, SCRL) 

See Figure 0-07 for an example of a local source cross reference. 

The major page header information contains the system element 
number, the element name, and the element type (SYS-OD or SYS~ 
PROC). It also contains the date, the page number, and the 
title: Local Source Cross Reference. 

Names defined or used within the specified system element are 
listed alphabetically with a source statement location of the 
definition and all local references included for each. 

The column headings for local source cross reference are defined 
in the following paragraphs. The values in parentheses following 
each definition indicate the columns Qn the listing where the in-
formation appears. 

SYMBOL 

TYPE 

DEFINED 

- Any programmer-assigned name which has been de­
fined or used in the current system element 
designated in the page header. AsteriSKS in 
this column indicate an invalid pOinter was en­
countered during cross reference compi lation. 
Fields and local index names are indented two 
spaces under the table, subtable, liKe-table, 
item-area, or procedure in which they are de­
fined 0 r used. ( 1 -8 ) 

The type assigned to the name in the symbol 
column. In addition to all addressable local 
names, this list may contain the following 
names: fields, cswitch flags, local index 
names, system index names, means and exchange 
string names, ntag, ltag and rtag names, header 
names, system element names, local data block 
names, system names, pooling names, and form 
labels. If the compiler encounters an invalid 
class or an undefined identifier, a line of 
eight asterisKs will appear in the type column. 
If option MODEVRBL is requested, the type 
MODEVRBL will appear for implicitly defined 
names and undefined identifiers. (12-23) 

- Numeric values appearing in this column refer 
to the compiler-generated statement number as­
signed to the source text line on which the 
symbol is defined. If the name is not defined 
locally (i .e., within the current system ele-
ment), one of the following will appear: 
(25-35) 
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1 1 

1 234 5 6 7 8 9 0 1 1 
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

ELEMENT ddd Iccccccc 

SYMBOL 
lccccccc 

(OR) 

• • • + •••• 

TYPE DEFINED 
1 , , , I I I 1 11 1 ddddd 

(OR) (OR) 

•••••••• HEADER 

[OR) 

EXTRNL 

(OR) 

SYS-IIII 

REFERENCES 
ddddd ddddd 

(OR) (ORI 

ddddd+ ddddd· 

(OR) 

NONE 

Iccccccc(C) 

(OR.] 

DUPDEF 

LOCAL SOURCE CROSS REFERENCE mm/dd/yy PAGE ddddd 

ddddd ddddd ddddd ddddd ddc;tdd ddddd ddddd ddddd 

(OR) IORI lOR) lOR) fORI (oRI fORI fORI 

ddddd+ ddddd. ddddd. ddddd· ddddd+ ddddd+ ddddd+ ddddd. 

1 
23456 7 8 9 0 1 1 

12345618901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

f - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --+ 
I LEGEND ' 
' ______ ----------------------+-------- ______ ' I d DECIMAL DIGIT m MONTH I 

o OCTAL DIGIT d DAY 
: c ALPHANUMERIC CHARACTER y = YEAR I 
, I = ALPHA CHARACTER I , 

+ - -!J;I- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + Ftgure 0-07. An Example of a l.ocal Sou,"ce C"oss Refe"ence lIsting. 

c: 



HEADER 

EXTRNL 
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Defined in the system's major 
header. 

Defined in another system ele­
ment within this compile. 
(Note: A global source cross 
reference listing can provide 
the name of the defining ele­
ment. ) 

(Poolname) (C) - The name of the compool in 
which this symbol was defined. 
The (C) indicates this symbol 
was defined in a compool. 

DUPDEF Symbol name is a duplicate 
identifier. 

Note: Compiler-generated statement numbers are assigned in con­
secutive numeric order, beginning with one, for the major header 
and each system element and appear in the SCR column of source 
and source mnemonic output listings, along with the associated 
program text line. These statement numbers are also used in the 
local source cross reference for listing references to the sym-
bol. 

REFERENCES - A list of the compiler-generated source cross 
reference line numbers (see note from preceding 
paragraph) corresponding to the source state­
ments in which the symbol name has been refer­
enced. If there ;s more than one reference per 
source line, each reference will be indicated. 
A reference followed by an asterisk indicates 
the value of the referenced symbol has been 
modified. If there are more than ten refer­
ences to a symbol, the remaining references are 
printed on succeeding lines. If there are no 
references to the symbol name in the current 
system element, the word NONE will appear. 
(35-115) 

There are some instances (for example, an undersized symbol ta­
ble) which will cause the local source cross reference listing to 
be incomplete, in which case the appropriate error message will 
appear and source cross referencing for the current element will 
terminate. For further description of the cross reference error 
messages, see paragraph A.4. 
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D.2.6 Global Address Cross Reference (CR, CRG) 

See Figure D-08 for an example of a global address cross refer­
ence. 

The page header information contains the system name, the date, 
the page number, and the title: Global Cross Reference. 

For each addressable global name, the defining system element and 
each system element which contains a reference to the name is 
1 is ted. 

The· column headings for global cross reference are defiNed 
in the following paragraphs. The values in parentheses following 
each definition indicate the columns on the listing where the in-­
formation appears. 

EXT 

LABEL 

DEFINED IN 

- This column will remain blank if the item in 
the LABEL column is defined within the 
compile-time system. It will contain an R 
if the symbol definition is external to the 
compile-time system. (7-9) 

- An alphabetical listing of addressable glo­
ba 1 names. ( 12 - 1 9 ) 

- The name of the system element (Header, SYS-
PROC name, or SYS-OD name) in which the 
1 abe 1 i sal 1 oca ted. I f all oca t ion i s wit h i n 
a compoo1 element, the compoo1 name is given 
wit h (C) tot he r i gh t . ( 23 - 33 ) 

REFERENCED BY - An alphabetical list of the elements which 
reference' the 1 abe 1 name. I f there are more 
than seven elements listed, the remaining 
are printed on succeeding lines. If there 
are no references to the label name, the 
word NONE appears. (36-115) 

The global address cross reference will not .be generated when a 
global source cross reference is concurrently requested. In ad­
dition, certain error conditions could cause an incomplete cross 
reference and generation of an error message. For further de­
scription of the cross reference error messages, see paragraph 
A.4. 
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SYSTEM lccccccc GLOBAL-CROSS REFERENCE mm/dd/yy PAGE ddddd 

EXT LABEL DEFINED IN REFERENCED BY 
lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc 

IORI (OR) (OR] 

R HEADER NONE 

(OR1 

lccccccc(C) 

1 1 
1 234 567 890 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

+ - - - - - - - - - - - - - - - - - - - - - - -:.. - - - - - - - - - - - - - - - - - --+ 
I LEGEND I 

. - - - - .. - - - - - - - - - - - - - - - - - -. -. - - - - - - . _. . - - -I d DECIMAL DIGIT II m = MONTH I 
o OCTAL DIGIT d DAY I c ALPHANUMERIC CHARACTER I Y YEAR I 

,1 ALPHA CHARACTER, I 

+-------------------------------------------+ Figure 0-08. An Example of 8 Global Address Cross Reference listing. 
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0.2.7 Global Source Cross Reference (SCR, SCRG) 

See Figure 0-09 for an example of a global source cross refer­
ence. 

The major page header information contains the system name, the 
date, the page number, and the title: Global Source Cross Refer­
ence. 

Global names defined or used in the system bloCK are listed al­
phabetically, indicating also the name of the defining system el­
ement. In addition to all addressable global names, this list 
may. contain the following names: fields, cswitch flags, system 
index names, means and exchange string names, ntag, ltag and rtag 
names, header names, system element names, local data bloCK 
names, system names, and pooling names. Associated with each 
name is a list of system elements which reference the name. The 
system elements which modify the name are indicated by a trailing 
asterisk. 

The column headings for global source cross reference are defined 
in the following paragraphs. The values in parentheses following 
each definitiontjndicate the columns on the listing where the in­
forma t-i on appeil·r.,:~. 

EXT 

LABEL 

DEFINED IN 

This column will remai·n blank if the item in 
the LABEL column is defined within the 
compile-time system. It will contain an R 
if the symbol is defined in another compile­
time system. (7-9) 

- An alphabetical list of qualifying global 
names defined or used within the system 
block. Fields are indented and listed 
alpabetically under the associated tables, 
subtables, like-tables, or item-areas in 
which they are defined or used. (12-19) 

- The system element name (or compool name 
followed by a (C)) which contains the defi­
nitionof the item in the label column. If 
the definition occurred in the header then 
HEADER appears. EXTRNL is printed when the 
name is EXTREFed. If there is an allocation 
error, the label will not be included in the 
cross reference. ~ Note: allocation errors 
are inc 1 uded in the s(!)urce, sourc'e mhemon i c, 
and compile summary outputs. (23-33) 
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SYSTEM lccccccc GLOBAL SOURCE CROSS REFERENCE mm/dd/yy PAGE ddddd 

EXT LABEL 
lccccccc 

DEFINED IN 
lccccccc 

REfERENCED BY 
lccccccc lccccccc lccccccc lccccccc lccccccc lccccccc 

[OR] [OR) [OR) [OR) , (OR] (OR) [OR) (OR) 

R lccccccc(C) lccccccc. lccccccc· lccccccc· lccccccc· lccccccc· lccccccc· 

[OR] [OR] 

HEADER NONE 

[OR] [OR] 

EXTRNL END-SYSTEM 

1 
1 234 5 6 7 890 1 1 

12345678901234567890123456789012345678901234567890123456189012345618901234561890123456189012345618901234561890123456789 

+-------------------------------------------+ 
i _ .. . _ . ______ .. ___ l ~ ~~~~ ___ • ___ .. __________ , 

: d DECIMAL DIGIT ; m = MONTH I 
I 0 = OCTAL DIGIT d DAY 
I c ALPHANUMERIC CHARACTER I Y YEAR I 
I 1 ALPHA CHARACTER I I 

~-------------------------------------------+ Figure 0-09. An Example of a Global Source Cross Reference listing. 

c 

(') 

3: 
I\.l 
-< 

I 

:s: 
» 
z 

I 
-0 
G> 
::0 

I 

3: 
Ul 
o 
.t::a 
(.!) 

I 

::0 
o 
.t::a 
(') 
C> 



/(U) CM2Y-MAN-PGR-M5049-R04CO 

~EFERENCED BY - A list of the system element names in which 
the name has been referenced. A reference 
followed by an asterisk indicates the value 
associated with the name has been modified. 
If there are more than six references to a 
name, the .remaining references are printed 
on succeeding lines. Referencing element 
names appear in order of occurrence within 
the system block. The system name which 
will appear in the LABEL column will show a 
reference at END-SYSTEM. If there are no 
references to the name, the word NONE will 
appear.· (36-104) 

If an error is encountered during processing, it may result in 
either incomplete or no global source cross reference output. 
For further description of the cross reference error messages, 
see paragraph A.4. 

0-40 
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0.2.8 Compile Summary 

See Figure 0-10 for an example of a compi 1e summary. 

The major page header contains the element type (System), the 
system name, the date, the page number, and the title: Compile 
Summary. 

The minor page headers are defined below. The values in paren­
theses following each definition indicate the columns on the 
l~sting where the information appears. 

ELEMENT NUMBER 

ELEMENT NAME 

SYNTAX/OBJECT 
ERRORS 

- Element number to which the summary 
app 1 1 es . ( 2 - 15 ) 

- Name of the element to which the summary 
app 1 i e s . ( 22 - 3 3 ) 

- The number of 
errors flagged 
(40-59) 

syntax and/or object 
in a specified element. 

ALLOCATION ERRORS - The number of allocation errors flagged 
in a specified element. (66-82) 

TOTAL ERRORS - The amount of syntax/object plus alloca­
tion errors iri a specified element. 
(92-103) 

0-41 
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1 1 

1 2 3 4 5 6 7 8 9 0 1 1 
12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

SYSTEM (System Name) COMPIlE SUMMARY 

............ 

mm/dd/yy PAGE ddddd c: 

ELEMENT NUMBER 
ddd 

ELEMENT NAME 
lccccccc 

SYNTAX/OBJECT ERRORS 
dddd 

ALLOCATION ERRORS 
dddd 

TOTAL ERRORS 
dddd 

1 
1 2 34. 5 6 7 890 1 1 

1234567890 t 234567890 t 234567890 1234567890 f.2345iS7-890 1234"567890 t 231t567890 1'234567·'8g()-1 23'4\561890'tc23~:S67890 1234'5678'90 123456789 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : : : : : : : : : : : : : : : 
lEGENO . . ................................................................................ 

LABEL = HIGH.,.lEV£l (CMS-2) LA8El. 
Label = lOW-lEVEL (Ol~£CT CODE) lABEL: 

HIGH-lEVEL (CMS-2J lAt!tEl PlA.c£D BY 
COMPI·lER IN RELATION TO DIRECT CODE 
OR SOURCE MNEMONIC STA1,fMENTS. 

: ....................................................................................... : 
d = DECIMAL DIGIT h • HOUR 

: 0 = OCTAL DIGIT m • MIHUT,E 
: c z ALPHANUMERIC CHARACTER : s • SECOND 
: I = ALPHA CHARACTER 

m • MONTH 
d • DAY 
Y = YEAR 

:::::::::::::::::::::::::::::::::::::::::::::::::: :.:::::::: Figure D-tO. An Example of a Comp.le Summary. 
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0.3 System Listings 

0.3.1 SHARE/7 System Summary 

See F'igure 0-11 for an example of a SHARE/7 system summary. 

The major page header contains the date and page number. 

The minor page headers are defined below. The values in paren­
theses ~ollowing each definition indicate the columns on the 
listings where the information appears. 

SYMBOL TABLE USAGE - Description of symbol table usage, 'set 
off by asterisKs, listing the number of 
words available, the number of words 
used and the percent of available words 
used. ( 1 - 119 ) 

COMPILER REVISION - The compiler used for this particular 
F I L E comp i 1 e . ( 1 - 50 ) 

MONIT/CODIR FILE .- '''~ -". '.'-. , 

JOB END TIME 

- Name of file containing the compiler 
director and monitor interface. (54-98) 

- Time the job run started: 
(1-50) 

hhmm:ss. 

- Time the job run ended: hhmm:ss (54-98) 

ELAPSED REAL TIME - Amount of real time required for the 
job: hhmm:ss (1-50) 

ELAPSED COMPUTE 
TIME 

SYSTEM 10 

- Amount of computer time required for 
the job: hhmm:ss (54-98) 

- Revision number, comp i ler, date: 
mm/dd/yy. (1-50) 

0-43 



1 
1 234 561 890 1 I 

12345618901234561890123456189012345618901234567890123456189012345618901234561890123456189012345618901234567890123456789 

mm/dd/yy PAGE ddddd c: 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••• 1 ••••••••••••••••••••••••••••• ••• tt.t •••• 

SYMBOL TABLE USAGE - ddddd WORDS AVAILABLE ddddd WORDS USED ddd PERCENT USED 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

COMPILER REVISION FILE: lccccccccccc(lccccccccccc) MONIT/CODIR FILE: lccccccccccc(lccccccccccc) 

JOB START TIME: hhmm:ss JOB END TIME: hhmm:ss 

ELAPSED REAL TIME: hh HRS. mm MINS. 55 SECS ELAPSED COMPUTE TIME: hh HRS. mm MINS. 5S SECS 

SYSTEM 10: REV dd - cccll mm/dd/yy 

1 
1 234 5 6 1 890 I 1 

12345618901234567890123456189012345678901234561890123456789012345678901234561890123456189012345678901234561890123456189 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: : 
LEGEND 

: ~ .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. : 
LABEL HIGH-LEVEL (CMS-2) LABEL. 
Label = LOW-LEVEL (DIRECT CODE) LABEL; 

HIGH-lEVEL (CMS-2) LABEL PLACED BY 
COMPILER IN RELATION TO DIRECT CODE 
OR SOURCE MNEMONIC STATEMENTS . 

.................................................................................................................... .. 

d 
o 
c 
1 

DEC I MAL 01 GIT 
OCTAL DIGIT 
ALPHANUMERIC CHARACTER 
ALPHA CHARACTER 

h 
m 
5 

HOUR 
MINUTE 
SECOND 

m 
d 

Y 

MONTH 
DAY 
YEAR 

:::::::::::::::::::::::;:::::::::::::::::::::::::::::::::: : Figure 0-11. An Example of a SHARE/1 System Summary. 
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0.3.2 Batch System Summary 

See Figure D-12 for an example of a batch system summary. 

The major page header contains the date and page number. 

The key word output is defined below: 

SYMBOL TABLE USAGE - Description of symbol table usage, set 
off by asterisks, listing the number of 
words available, the number of words 
used, and the percent of ava; lable 
words used. (1-119) . 

0-45 
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mm/dd/yy PAGE ddddd c: 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SYMBOL TABLE USAGE - ddddd WORDS AVAILABLE ddddd WORDS USED ddd PERCENT USED 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1 
1 2 3 4 5 6 7 890 1 1 

12345678901234567890123456789012345678901234567890123456789012345678901234567890123456789012345678901234567890123456789 

...................................................................................................................... .................................................................................................................. .. 

LEGEND 
. . ................................................... : ............................................................... .. 

LABEL 
Label = 

HIGH-LEVEL (CMS~2) LABEL. 
LOW-LEVEL (DIRECT CODE) LABEL; 
HIGH-LEVEL (CMS-2) LABEL PLACED BY 
COMPILER IN RELATION TO DIRECT CODE 
OR SOURCE MNEMONIC STATEMENTS. 

. . ...................................................................................................................... 
d DECIMAL DIGIT 
o OCTAL DIGIT 
c = ALPHANUMERIC CHARACTER 
1 ALPHA CHARACTER 

h 
m 
s 

HOUR 
MINUTE 
SECOND 

m 
d 

Y 

MONTH 
DAY 
YEAR 

: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~ : : : : : : : : : : : : Figure 0-12. An Example of a Batch System Summary. 
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APPENDIX E 

FORMAT OF THE SYMBOL ANALYSIS DUMP 

When C=TIONS OBJECT(SADUMP) is specified in the batch environ­
ment, symbol analysis information is output to the object file 
for the major header and each element of the compilation. The 
symbor analysis information for each of these is a separate 
subfile of the object file. These subfi les are distinguished by 
their header records. The order of subfiles within the object 
file is not specified. There is no separate subfi1e for minor 
headers: minor header i nforma t ion is conta i ned in the subf i 1e 'for 
the associated element. 

In the Share/7 environment, this information is obtained by the 
CMS-2Y program's command SADUMP«filename». The symbol analysis 
subfiles are created in the specified file. This file contains 
only symbol analysis information. 

The header record is 30 AN/UYK-7 words long. Only the first four 
words are used at present. They contain 

Word 0 
Words-- 1-2 
Word 3 

*Abb 
Element Name 
Target Computer Designation: 

1 => UYK-7 
2 => UYK-43 
3 => reserved 
4 => reserved 
5 => reserved 
6 => reserved 
7 => not used 
8 => not used 
9 => reserved 

10 => reserved 

The remainder of the subfile is in ISCM format, containing 30-
word ISCM items. Each ISCM item contains one or more SA records.·· 
An ISCM item might be only partly filled with SA records, in 
which case end-of-item is marKed. There is no explicit end-of­
item marK if the item is filled with SA records. SA records have 
various lengths; the lengths are implicit in the contents of the 
records. 

In the descriptions of SA records given below, certain order re­
lations are specified. In a subfile corresponding to the major 
header c~ a system data blocK, these are the only order relations 
that are meaningful. In a subfile corresponding to a system pro­
cedure :~ere is one more order relation: All SA records for data 
local t~ the system procedure (declared in local data blocks or 

E-1 
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automatic data blocks) are output before the first subprogram 
(procedure or function) SA record; SA records immediately follow­
ing a subprogram record are for data local to that subprogram 
(declared in a subprogram data blocK). 

The first three words of all SA records are identical. The name 
of the entity is in words 1 and 2. - Word 0 is a control word that 
contains a number of fields: 

Field .lYQ§ Position Meaning 

SACLAS I 5 U 31-27 See below 

GLOBFL B 26 => Name has global scope 

ALLOCFL B 25 => En t i ty i sal 1 oc a ted to memory 

AC I 5 U 20-16 AC number for entity 

OFFSET I 16 U 15-0 Offset from beginning of AC for enti-
ty. 

ELTTYP 1 2 U 26-25 Element type: 0 => System data block 
1 => System procedure 
2 => Major header 

LPOOLFL B 24 => Local da ta poo 1i ng in effect 

REN B 21 => Reentrant system procedure 

MAJXFL B 24 => Major index is specified 

VLTFL B 23 => Variable-length table 

PSGTYP I 2 U 24-23 Passage type: 0 => Direct passage 
1 => Register passage 
2 => Register, ca 11 i ng 

only 

PACKING I 3 U 24-22 Type packing: 0 => NONE 
1 => MEDIUM 
2 => DENSE 
5 => Words per ; tern 

specified 
7 => Item-typed 

PARFL B 26 1 => Parameter variable 

REGNO I 4 U 3-0 Register number 

DATFL B 24 => Data 1 abe 1 , o => Code label 
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1 => Direct code label 

Radix 

Starting word number 

(A data label (see DATFL) is a name defined in direct code within 
a da tab lock. ) 

Only field SACLAS is present in all records. SACLAS = 0 denotes 
end-of-item for ISCM items that are partly filled. The other 
values of SACLAS and the associated fields for each are: 

1. Element type: ELTTYP, LPOOLFL, REN 

2. Type: GLOBFL, ALLOCFL (= 0), PACKING 

3. Field: STWORD 

4. Table or Array: AC, OFFSET, GLOBFL, ALLOCFL, MAJXFL, 
VLTFL 

5. I tem-ar,~a: AC, OF F SET, GLOBF L, ALLOCF L 
,>'",",' 

6. LiKe-table: AC f , OFFSET, GLOBFL, ALLOCFL, MAJXFL, VLTFL 

7. Subtable: AC, OFFSET, GLOBFL, ALLOCFL, MAJXFL, VLTFL 

8. Variable: AC, OFFSET, GLOBFL, ALLOCFL 

9. Function: AC, OFFSET, GLOBFL, ALLOCFL, PSGTYP 

10. Procedure: AC, OFFSET, GLOBFL, ALLOCFL, PSGTYP 

11. Executive Procedure: AC, OFFSET, GLOBFL, ALLOCFL, 
PSGTYP 

12. Formal Input Parameter: PARFL, REGNO 

13. Formal Output Parameter: PARFL, REGNO 

14. Formal Exit Parameter: None 

15. Index: G~OBFL, REGNO 

16. Switch: G~OBFL, ALLOCFL, AC, OFFSET 

17. Label: GLOBFL, ALLOCFL, AC, OFFSET, DATFL, DCFL 

1 8 . Nt ag : R AD I X 
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19. Load-Time Constant: None 

20-31. Unused 

Several of the classes make use of a common type control word. 
Its f;elds are: 

Field ~ Position Meaning 

TYPE I 4 U 31-28 Data type (see below) 

NBITS I 7 U 27-21 Number of bits 

NCHARS I 8 U 27-20 Number of characters 

NVALS I 15 U 27-13 Number of status values 

NFRCBITS I 8 S 20-13 Number of fractional bi ts 

STBIT I 5 U 12-8 Starting bit number 

ASIZE I 8 U 7-0 .~ lloca ted size, in characters for 
character data, in bits for all other 
types. 

Only fields TYPE and ASIZE are present in all cases. The meaning 
of the values of TYPE and the other associated fields for those 
values are: 

! - I-type, unsigned: NBITS, STBIT 

2 - I-type, signed: NBITS, STBIT 

3 - A-type, unsigned: NBITS, STBIT, NFRCBITS 

4 - A-type, signed: NBITS, STBIT, NFRCBITS 

5 - Boolean: NBI TS, STBIT 
,... - Character: NCHARS, STBIT "" v 

2 - U Y K - 7 flo a tin g -po i n t : N BIT S (= 64), S T BIT (= 3 1 ) 

9 - UYK-43 single-precision floating point: NBITS (= 32), 
STBIT (= 31) 

10 - UYK-43 double-precision floating point: NBITS (= 64), 
STBIT (= 31) 

15 - Status: NVALS, STBIT 
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The amount of additional information depends on the type of enti­
ty: 

Element Type (SACLAS = 1) - Records are three or five words long. 
Words 3-4 are present only if LPOOLFL is on, in which case they 
contair. the pooling name. If no name is on the pooling direc­
tive. the default name is given. 

Type (SACLAS = 2) - Records are three words long unless the value 
of PACKING is 7, in which case records are four words long and 
word 3 contains a type control word. 

Type records ·are immediately followed by the type's field re­
cords, if any, then by all tables and structured variables that 
are of the type. Structured variables are output as item-areas. 

Type records appear in the SADUMP file solely to assist in speci­
fying the attributes of the program's other data. As a result, 
they have several unusual properties: Not all declared types are 
output; a purely simple type that is not used to declare a table 
will not be output. A type might appear in the SADUMP fi le more 
than once (e.g., if it is used to declare tables in two different 
scopes.! Finally, some types that appear in the SADUMP file have 
not been declared by the user; they have been generated by the 
compiler to simplify the structure of the SADUMP file. These 
types (called anonymous types) have names that begin with the 
charac ter '@ I • 

Fields (SACLAS = 3) - Records are four words long. Word 3 con~ 
tains a type control word. STWORD is meaningful. 

Tables and Arrays (SACLAS = 4) - Records are a variable number of 
words long. Words 3 and 4 are always present: 

Field ~ Word Position Meaning 

HFLG B 3 31 => Horizontal table 

INDFLG B 3 30 => Indirect table 

NDIMS I 3 U 3 2-0 Number of dimensions 

WDSITM I 16 U 4 31-16 Number of words per item 

NITEMS I 16 U 4 15-0 Number of items 

Following word 4 is variable information in the following order: 
dimensions (arrays only), and major index (if MAJXFL = 1). If 
any of :his variable information is not applicable it does not 
aDpear and the following information, if any, is moved up in the 
record. 
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For an array of rank greater than 1, the dimension information 
consists of one wo~d for each dimension, with the size of that 
dimension in bits 15-0, typed I 16 U. For a table with VLTFL = 
1, the dimension information consists of two words containing the 
name of the 1tao. 

The name of the major index occupies two words if MAJXFL = 1. 

Note that no distinction is made between a vertical table and an 
array of rank 1. 

Table records are immediately followed by 
table, subtable, and item-area records. 
for these associated records. 

all associated like­
No order is guaranteed 

Item-areas (SACLAS = 5) - Records are three words long. 

Item-area records are used for both classical item-areas and 
structured variables, which have the same functionality. If it 
is desired to distinguish between them, the record for classical 
item-areas will follow the record of its parent table without any 
intervening tYRerecord while the record for a structured varia-

I' b 1 e wi 11 follow tf;;ler~90rd of i ts type wi thou t any intervening 
tab 1 e r eoor d . :;'; 

Like-tables (SACtAS =6) and' subtables (SACLAS = 7) - Records 
are a variable number of words long. Words 0-2 are followed ei­
ther by one word containing the dimension (if VLTFL = 0) or by 
two words containing the name of the ltag (if VLTFL = 1). This 
information is optionally followed by two words containing the 
major index name (if MAJXFL = 1). Notice that OFFSET, WDSITM, 
and HFLG can be used to calculate the starting item number of a 
subtable. 

Variables (SACLAS = 8) - Records are four words long. 
contains a type control word. 

Word 3 

If a variable is declared using the name of a simple, non­
structure(j, type, it wi 11 appear in the SADUMP file as a var ia­
ble, rather than as an item-area following its type record. 

Function (SACLAS = 9) - Records are four words long. Word 3 con­
tains a type control word for the type of the function. ST8IT 
and STWORD are not used. 

Function records are immediately followed by all associated for­
mal input parameter records in their declaration order. These 
are then followed by records for all data local to the function 
(local-indexes and data declared in a subprogram data block). 
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Proceaures (SACLAS = 10) and Executive Procedures (SACLAS = 11) -
Records are three words long. 

Procedure records are immediately followed by all associated for­
mal input parameter, formal output parameter, and exit parameter 
records in that order. Within each class the records appear in 
their declaration order. These "are then followed by records for 
all data local to the procedure (local-indexes and data declared 
in a subprogram data block). 

Formal Input Parameters (SACLAS = 12), Formal Output Parameters 
(SACLAS = 13), and Exits (SACLAS = 14) - Records are three words 
long. 

Indexes (SACLAS = 15) - Records are three words long. GLOBFL is 
o~ for a system index, off for a local index. For a local index, 
REGNO = 0 implies that no register was available and the index 
has been allocated to memory. 

Switches (SACLAS = 16) - Records are four words long for indexed 
switches, six words long for item sw"itches. Word 3 contains the 
fo llow; ng: 

Field 

NSWPTS 

ITMFLG 

PSWFLG 

~ 

I 8 U 

B 

B 

Position Meaning 

7-0 Number of switch points 

31 => Item switch 

30 => Procedure switch 

For item switches (ITMFLG = 1), words 4 and 5 contain the name of 
the switch variable. 

The records for procedure switches are immediately followed by 
all associated formal input and output parameter records, in dec­
laration order. 

Labels (SACLAS = 17) - Records are three words long. 

Ntags (SACLAS = 18) - Records are five words long. Words 0-2 are 
followed by the signed value of the ntag, which is 64 bits. The 
value of RADIX is the position of the implied radix point. Note 
that this position can lie outside the bits of the value. 

Load-Time Constants (SACLAS = 19) - Records are six words long. 
Word 3 contains a type control word. Word 3 is followed by the 
signed compile-time value of the ltag, which is 64 bits. 
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INDEX OF SYNTAX SYM80LS 

Symbol 

<decimal integer> 

<C1> 

<V1> 

<1832 operation code> 

<AN/UYK-43 operation code> 

<AN/UYK-7 operation code> 

<8AM> 

<ISFP> 

<RAD> 
"-

<abnormal branch> 

<abs d i rec t i ve> 

<abs function reference> 

<abscissa> 

<action clause> 

<actual exit parameter> 

<actual input parameter> 

<actual i/o parameters> 

<actual output parameter> 

<actual procedure parameters> 

<additive operator> 

Page No. 

B-17 

8-38, 8-38* 

8-38, 8-38* 

8-5, 8-12* 

8-5, 8-8* 

8-5, 8-5*, 8-8 

B-17 

8-16 

B-17 

6-22, 6-22* 

8-35, 8-36* 

5-17, 5-18* 

5-22, 5-22, 5-22*, 6-34, 
6-34, 6-34 

6-116,6-116* 

6-29, 6-29* 

5-15, 5-15*, 6-29 

6-29, 6-29*, 6-38, 6-~1 

6-29, 6-29* 

6-29, 6-29* 

4-68, 4-68*, 4-6?, 4-68, 
B-25, B-32 

<address counter separation declaration> 
9-3, 9-35* 

* Non-terminal symbol defined on this page. 
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Symbol 

<add~ess declaration> 

<address offset> 

<address specification> 

<addressable direct code statement> 

<addressable name> 

<addressable unit> 

<allocatable name> 

<allocation information> 

<allocation modifier> 

<alphanumeric character> 

<alphanumeri~ name> 

<a 1 terna t i ve> 

<alternative statement> 

<angle> 

<angle scaling> 

<angular measurement> 

<array block> 

<array declaration> 

<array information> 

<assignment phrase> 

<atag expression> 

<automatic data block> 

<automatic data declaration> 

Page No. 

4-75*, 7-8, 8-2, 8-8 

8-25, 8-25, 8-25* 

9 - 31 , 9-31* 

8-27, 8-30* 

4-20, 4-20*, 4-60, 4-68, 
4-68, 4-68, 4-68 

5-19, 5-19* 

4-75, 4-75* 

9- 31 , 9-31* 

4-2, 4-2* 

3-7, 3-7*, 9-39 

9-39, 9-39*, 

6-105* 

6-105 

5-22, 5-22, 

8-17, 8-17, 

8-16, 8-17* 

4-56*, 7-8, 

4-56, 4-56* 
'. 

4-56, 4-56* 

6-4, 6-5* 

4-68, 4-68*, 
4-75 

8-4, 8-8* 

8-8, 8-8* 

9-48 

5-22* 

8-17* 

8-2, 8-8 

4-68, 4-68, 

* Non-terminal symbol defined on this page. 
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S:imbo 1 Page No. 

<automatic data sentence> 8-8, 8-8* 

<b 1 > B-37, B-37* 

<b2> B-37, B-37* 

<base register specification> 9 - 31 , 9-31* 

<basic angle> B-17, 8-17, 8-17* 

<begin block> 6-93, 6-94* 

<begin block body> 6-94, 6-94* 

<begin block head> 6-94, 6-94* 

<b i t length> 4-8, 4-8, 4-8* 

<b i t modified data unit> 5-9, 5-10*, 5-49 

<b i t string complement funct ion reference> 
5-33, 5-33* 

<b i t string difference function reference> 
5-'33, 5-33* 

<bi t string expression> 5-48, 5-79*, 5-79, 5-79, 
5-79 

<b i t string factor> 5-79, 5-79, 5-79* 

<b i t string func t ; on reference> 5- 21 , 5-33* 

<b it string length> 5-10, 5-10*, 6-5 

<b i t string operand 1 > 5-33, 5-33, 5-33, 5-33, 
5-33* 

<b i t string operand 2> 5-33, 5-33, 5-33, 5-33* 

<b i t string primary> 5-79, 5-79, 5-79* 

<b it string product funct ion reference> 
5-33, 5-33* 

<b i t string receptacle> 6-5, 6-5* 

<b i t string start> 5-10, 5-10*, 6-5 

* Non-terminal symbol defined on this page. 
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Symbq 1 P age No. 

<bit string sum function reference> 5-33, 5-33. 

<bit string term> 5-79, 5-79, 5-79, 5-79*, 
5-79 

<block name> 6-48, 6-50, 6-110, 6-110* 

<boolean binary operator> 6-116, 6-116* 

<boolean comparand> 5-69, 5-69, 5-69* 

<boolean constant) 3-9, 3-16*, 4-20, 5-64, 5-69 

<boolean expression> 5-48, 5-64*, 5-64, 5-64, 
5-79,6-113,6-113,6-116 

<boolean factor> 5-64, 5-64, 5-64* 

<boo lean pr ima~¥~, 5-64, 5-64, 5-64* 

<boolean relational expression> 5-64, 5-69* 

<boolean term> 5-64, 5-64, 5-64*, 5-64 

<boolean type specification> 4-7, 4-12* 

<bottom test> 6-97, 6-97* 

<bottom test clause> 6-96, 6-97* 

<branch phrase> 

<byte direct i ve) 

<case block> 

6-4, 6-20* 

<case block head> 

<case selector) 

<case type> 

<case value> 

<change value> 

<char direct i ve> 

8-35, 

6-93, 

6-105, 

6-105, 

6-105, 

6-105, 

6-96, 

8-35, 

* Non-terminal symbol defined on this page. 
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Symbol 

<character> 

<character comparand> 

<character constant> 

<character expression> 

<character length> 

<character modified data unit> 

<character primary> 

<character relational expression> 

<character string> 

<character string length> 

<character string receptacle> 

<character string start> 

<character type specification> 

<checK label phrase> 

<checkable reference> 

<close phrase> 

<cms-2 phrase> 

<cnt function reference> 

<comment> 

<commen: character> 

<commen: statement> 
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Page No. 

3-2*, 3-6, 6-60, B-21 , B-27 

5-71, 5 -71 , 5.;.71* 

3-9, 3-17*, 4-20, 4-60, 
4-108, 4-116, 5-77, 6-66 

5-48, 5-71 , 
5-77, 5-79 

4-13, 4-13* 

5-9, 5-12*, 

5-77, 5-77, 

5-64, 5-71* 

3-6*, 3-17, 

5-12, 5-12*, 

6-5, 6-5* 

5-12, 5-12*, 

4-7, 4-13* 

6-4, 6-61* 

5-74, 5-74* 

6-4, 6-58* 

3-19, 3-19* 

5- 21 , 5-44* 

5-77*, 

5-77 

5-77* 

3-18 

6-5 

6-5 

2-2, 2-2*, 2-4 

2-2, 2-2* 

2-2* 

5-77, 

<compi 1e-time constant declaration> 4-68*, 7-8, 8-2, 8-8. 8-10 

<campi ler directive> 8-10, 9-24* 

* Non-terminal symbol defined on this page. 
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Symbol Page No. 

<compool name> 9-12, 9-12*, 9-44 

<compool retrieval declaration> 9-3, 9-44* 

<compool retrieval specification> 9-44, 9-44* 

<compound section name> 9-31, 9-31* 

<conditional compilation directive> 10-1* 

<conditional expression> 5-64, 5-74*, 6-97, 6-97 

<conditional i/o expression> 5-64, 5-76* 

<conditional statement> 6-1, 6-112* 

<conf function reference> 5-21, 5-38* 

<constant> 3-9*, 4-91, 6-105 

<constant mode> 4-5, 4-5* 

<constant mode declaration> 4-5*, 8-10 

<control clause> 6-96, 6-96* 

<controlled expression> 5-36, 5-36* 

<conversion source> 5-38, 5-38* 

<convertin phrase> 6-4, 6-79* 

<convertout phrase> 6-4, 6-82* 

<corad function reference> 5-17, 5-19* 

<core address receptacle> 4-79, 4-125, 6-5, 6-5* 

<correction block header> 9-40, 9-40, 9-40, 9-40* 

<cswitch delete declaration> 

<cswitch flag> 

<cswitch header statement> 

10-1, 10-5* 

10-2, 10-2*. 10-2, 10-4, 
10-4 

10-1, 10-2* 

* Non-terminal symbol defined on this page. 
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<cswitch selection declaration) 

<cswitch terminal statement> 

<data block name> 

<data sentence> 

<data unit> 

<debug enabling declaration> 

<debug parameter> 

<decimal constant> 

<decimal digit> 

<decimal exponent> 

<decimal integer> 

<decimal mantissa> 

<decimal number> 

<declaration modifier> 

<decode phrase> 

<default type specification> 

<define label phrase> 

< de 1 i mit e r > 

<dep element> 

<dep specification> 

<dependent element declaration> 
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Page No. 

10-1, 10-4* 

10- 1 , 10-2* 

7-8, 7-8, 8-2, 8-2*, 8-2, 
8-6, 8-6, 8-8, 8-8 

8-2, 8-2*, 8-6 

4-125, 5-2*, 6-76, 
6-87 

4-129*, 9-3 

4-129, 4-129* 

3-10, 3- 11 * 

3-11, 3- 11 * 

3-11, 3-11 * 

3 - 11 , 3 - 11 , 3 - 11 , 
3 - 11 , 3-11*, 8-16, 
8-16, 8-16, 8-16, 
8-16, B-16, 8-17, 
8-37, 8-37 

3 - 11 , 3 - 11 * 

3 - 11 , 3 - 11 , 3 - 11 , 

4-2*, 4-79, 4-82, 

6-4, 6-78* 

6-84, 

3- 1 1 , 
8-16, 

8-16, 
B- 17 , 

3-11 * 

4-84 

4-20*, 8-2, 8-8, 8-10 

6-4, 6-60* 

2-2, 3-2, 3-5*, 3-6 

9- 51 , 9-51* 

9-40, 9-40, 9-40* 

8-10, 9-51* 

* Non-terminal symbol defined on this page. 
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Symbol 

<digit> 

<direct code> 

<direct code address expression> 

<direct code address preset> 

<direct code addressable name> 

< d i r ec t code block> . 

<direct code character constant> 

<direct code character preset> 

<direct code comment> 

<direct code_constant> 

<direct code data statement name> 

<direct code decimal constant> 

<direct code directive> 

<direct code expression> 

<direct code head> 

<direct code instruction> 

Page No. 

2-2,3-2,3-4*,3-6,3-7, 
3 - 11 

3-19,3-19* 

8-23, 8-25*, 8-32, 8-32 

8-32, 8-32* 

8-25, 8-25, 8-25* 

3-19*, 7-8, 8-2 

8-15, 8-21*, 8-22, 8-32, 
8-38, 8-38 

8-32, 8-32* 

8-27, 8-27, 8-27* 

8-15*, 8-39 

8-28, 8-28* 

8-16, 8-16* 

8-27, 8-35* 

8-23*. 8-31 

3-19, 3-19* 

8-30, 8-31* 

<direct code instruction designators> 
8-31 

<direct code literal> 

<direct code name> 

<direct code numeric constant> 

8-22*, 8-25 

8-27, 8-28*, 8-36, 8-36, 
8-39, 8-42 

8-15, 8-16*, 8-22, 8-38, 
8-38, 8-39, 8-40, 8-41, 8-42 

<direct code numeric constant expression> 
8-23, 8-24*, 8-32 

* Non-terminal symbol defined on this page. 
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S~mbol Page No. 

<direc: code numer ic preset> 8~32, 8-32*, 8-32 

<direc: code octal constant> 8-16, 8-17* 

<d i rec t code phrase> 3-19, 3-19*, 6-4 

<direct code preset> 8-27, 8-30, 8-32* 

<d i rec: code· program statement name> 
8-28, 8-28* 

<direct code scale factor> 8-16, 8-16, 8-16*, 6 - 17 

<d i rec t code scope modifier> 8-28, 8-28* 

<direct code statement> 3-19, 8-27* 

<direct code statement name> 8-25, 8-25* 

<direct long nUffier 'i c' cons tan t > , ' .. !:i ;, ~ ,,'. , ," . ·8-16, 8-17*, 8-32 

<d i rec t short nUmeric constant> 8-16, 8-16*, 8-24, 8-24, 
8-25, 8-25 

<d i r ec t ion> 4-116, 4 - 116* 

<display item> 6-84, 6-84* 

(display phrase> 6-4, 6-84* 

<do di rect ive> 8-35, 8-39* 

<double label sw itch block> 4-86, 4-89* . 

<double label sw itch declaration> 4-89, 4-89* 

<double procedure, sw itch block> 4-93, 4-96* 

<double procedure sw itch declaration> 
4-96, 4-96* 

<double procedure sw itch point> 4-96, 4-96* 

<double s wit ~h po i n t > 4-89, 4-89* 

<double-word numeric preset> 8-32, 8-32* 

<e lemer,: form> 9-48, 9-48* 

* Non-terminal symbol defined on this page. 
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Symbol 

<element name> 

<else clause> 

<elsif clause> 

<encode phrase> 

Page No. 

9-51,9-51* 

6-105,6-105*,6-113,6-116 

6-113,6-113* 

6-4, 6-76* 

<end double procedure switch declaration> 

<end double switch declaration> 

<end phrase> 

<end-automatic-data declaration>" 

<end-function declaration> 

<end-header-declaration> 

<end-local-data declaration> 

<end-procedure declaration> 

<end-procedure-switch declaration> 

<end-subprogram-data declaration> 

<end-switch declaration> 

<end-system declaration> 

<end-system-data declaration> 

<end-system-procedure declaration> 

<end-table declaration> 

<end-trace phrase> 

<endfi 1e phrase> 

<executive call phrase> 

<executive directive> 

4-96, 4-96* 

4-89, 4-89* 

6-94, 6-96, 6-105, 6-105, 
6 - 110* 

8-8, 8-8* 

7-5, 7-5* 

8-10, 9-3, 9-3, 9-3* 

8-6, 8-6* 

7-3, 7-3*, 7-4 

4-94, 4-94*, 4-98 

7-8, 7-8* 

4-87, 4-87*, 4-91 

9-1,9-1* 

8-2, 8-2* 

8-4, 8-4* 

4-32, 4-33*, 4-56 

6-4, 6-91* 

6-4, 6-59* 

6-4, 6-52* 

9-24, 9-29* 

* Non-terminal symbol defined on this page. 
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<execu:ive function> 

<execu:ive input parameter> 

<exec~:~ve procedure block> 

<execu:~ve procedure declaration> 

<exit onrase) 

<exponent size> 

<expression> 

<extended field> 
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6-52, 6-52* 

6-52, 6-52* 

7-2, 7-4* 

4-82*, 7-4, 8-2, 8-8 

6-4, 6-48* 

4-116,4-116* 

4-127,5-15,5-48*,6-5, 
6-45 

6-66, 6-66*, 6-66 

<extended structured variable data unit> 

<extenaed subscript> 

<extenaed subscript data unit> 

<extenaed table data unit) 

<exterral-id> 

<field jeclaration> 

<fielc name> 

<fiela ~verlay declaration> 

<fiela overlay parent) 

<field ~verlay sibling> 

<field .· .. idth> 

<fil ;_~ction reference> 

6-66, 6-66* 

6-66, 6-66* 

6-66, 6-66*, 

6-66, 6-66* 

9-39, 9-39* 

4-15, 4-39* 

4-39, 4-39*, 
4-131, 5-3, 
6-66 

4-15, 4-44* 

4-44, 4-44* 

4-44, 4-44* 

6-74 

4-44, 4-44, 
5-3, 5-19, 6"';5, 

4-108, 4-108, 4-108, 4-108, 
4-108*, 4-116, 4-116, 4-116, 
4-116,4-116,4-116,4-116, 
4- 116 . 

5-21, 5-45* 

* Non-:erminal symbol defined on this page. 
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<fi 1e declaration> 

< f i 1 e name> 

< file positioning phrase> 

< f i 1 e spec i fica t ion> 

< f i 1 e statu-b> 

< f i 1 e status operator> 

< f i 1 e structure> 

< f i 1 e type> 

<final value> 
--<final value func t ion reference> 

<find clause> 

<find condition> 

<find relational expression> 

<find statement> 
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4-101*, 7-8, 8-2 

4-75,4-101,4-101,4-101*, 
5-45, 5-46, 5-47, 5-76, 
6-56, 6-58, 6-59, 6-60, 
6-61, 6-62, 6-64, 6-66, 6-74 

6-4, 6-62* 

4-101, 4-101, 4-101* 

4-101, 4- 101 , 4-102* 

5-76, 5-76* 

4-101, 4-101* 

4-101, 4-101* 

6-96, 6-96* 

5-28, 5=32* 

6-116, 6 - 116* 

6-116, 6 - 116* 

6-116, 6 - 116* 

6-112, 6 - 116* 

<fixed-point ar i thmet i c func t ion reference> 
5- 21 , 5-25* 

<fixed-point type specification> 4-8, 4-8* 

<floating-point ar i thme tic func! ion reference> 
5- 21 , 5-22* 

<floating-point attribute> 4-8, 4-8* 

<floating-point type specification> 4-8, 4-8* 

<form di rect i ve> 8-35, B-40* 

<form label> 8-40, B-40*, B-42 

<form name> B-28, B-28* 

* Non-terminal symbol defined on this page. 
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<form preset> 

<formal exit parameter> 

<formal input parameter> 

<formal i/o parameters> 

<formal output parameter> 

<formal procedure parameters> 

<format declaration> 

<format descriptor> 

<format item> 

<format 1 is t > 
"-

<format name> 

<format positioner> 

<format specification> 

<fraction size> 

<fractional bits> 

<function block> 

<function body> . 

<function declaration> 

<function name> 

<function reference> 

<function return phrase> 

<function type> 
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B-30, 8-42* 

4-79, 4-79*, 6-45 

4-79, 4-79*, 4-82, 4-84 

4-79, 4-79*, 4-94, 4-98 

4-79, 4-79* 

4-79, 4-79* 

4-108*, 7-8, 8-2 

4-108, 4-108* 

4-108, 4-108*, 4-108, 

4-108, 4-108*, 4-108 

4-75, 4-108, 4-108*, 
6-74, 6-76, 6-78 

4-108, 4-108* 

4-108, 4-108, 4-108, 
4-108* 

4-108, 4-108*, 4-116 

4-8, 4-8*, 4-60 

7-2, 7-5* 

7-5, 7-5* 

4-108 

6-66, 

4-108, 

4-84*, 7-5, 8-2, 8-8 

4-20, 4-84, 4-84*, 5-15, 
5-19, 7-5, 9-25, 8-25 

5-14*, 5-49, 5-64, 5-69, 
5-77, 5-78 

6-45, 6-45* 

4-84, 4-84* 

* Non-terminal symbol defined on this page. 
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<function value> 

<header declaration> 

<header name> 

<header sentence> 

< i/o capab i 1 i ty> 

<i/o data unit> 

<if statement> 

<imperative phrase> 

< i mp 1 i ed for m > 

<incrementation clause> 

<index clause> 

<indexed branch phrase> 

<indexed label switch block> 

<indexed procedure call phrase> 

<indexed procedure switch block> 
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6-45, 6-45* 

8-10, 9-3, 9-3* 

9-3, 9-3*, 9-3 

8-10, 8-10*, 

6-56, 6-56* 

6-66, 6-66*, 

6-112,6-113* 

6-3, 6-4* 

8-32, 8-32* 

9-3 

6-74 

6-96, 6-96, 6-96, 6-96, 
6-96, 6-96, 6-96* 

6-96, 6-96*, 6-116 

6-4, 6-22* 

4-86, 4-87* 

6-4, 6-38* 

4-93, 4-94* 

<indexed procedure switch declaration> 
4-94, 4-94* 

<indexed procedure switch name> 

<indexed procedure switch pOint> 

<initial value> 

<initial value function reference> 

<initiation clause> 

4-20, 
4-94, 

-4-96, 

4-94, 

6-96, 

5-28, 

6-96, 
6-96, 

* Non-terminal symbol defined on this page. 

X-14 

4-94, 
4-96, 
4-96, 

4-94* 

6-96* 

5-31* 

6-96, 
6-96, 

4-94*, 4-94, 
4-96, 4-96, 
4-96, 6-38 

6-96, 6-96, 
6-96* 



Symbol 

<input buffer> 

<input file name> 

< i npu t item> 

< i npu t ~ i s t > 

<input phrase> 

<input receptacle> 

< i npu t 1 i s t > 

(inputlist declaration> 

(inputlist item> 

< i npu t 1 1 s t name>' , 

(insta11ation hardware name> 

<intege~ type> 

(integer type specification> 

(internal-id> 

(intrinsic function reference> 

<invalid specification) 

< item all oc a t i on > 

( item b"'anch phrase> 

( item ~abe1 sw itch block> 

(i tern label sw itch declaration> 

(i tern "abel sw itch name> 

< item "abel sw itch point> 

< ; tern ::""ocedure call phrase> 
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6-79, 6-79* 

6-74, 6-74* 

6-74, 6-74, 6-74* 

6-74, 6-74*, 6-78 

6-4, 6-74* 

4-125, 4-125* 

4-125, 4-125*, 6-79 

4-125*, 7-8, 8-2 

4-125, 4-125* 

4-20, 4-75, 4-125, 4-125*, 
4-125, 5-19 

4-102, 4-102* 

4-72, 4-72* 

4-8, 4-8*, 4-72 

9-39, 9-39* 

5-14, 5-17* 

6-22, 6-22*, 6-25, 6-38, 
6-41 

4-32, 4-32*, 4-56"'" 

6-4, 6-25* 

4-86, 4-91* 

4-91 , 4-91* 

4-20, 4-91 , 4-91*, 6-25 

4-91 , 4-91* 

6-4, 6-41* 

* Non-terminal symbol defined on this page. 
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< item procedure sw itch 

< item procedure swi tch 

< item procedure sw itch 

< item procedure sw itch 

< item rep 1 i cat 0 r > 

<item-area declaration> 

<key> 

<key specification> 

<label definition> 

<label switch block> 

block> 

dec 1 a rat ion >. 

name> 

point> 

<label switch declaration> 

<label switch name> 

<label switch paint> 

<length function reference> 

<letter> 

<library declaration> 

<like-table declaration> 

<listing parameter> 

<listing specification> 

< 1 oadvrb 1 form> 

<local data block> 

<local data declaration> 
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4-93, 4-98* 

4-98, 4-98* 

4-20, 4-98, 4-98*, 6-41 

4-98, 4-98* 

4 - 108, 4 - 108, 4 - 108, 4 - 108*., 
4-116,4-116,4-116 

4-33, 4-54*, 4-56 

9-40, 9-40, 9-40, 9-44, 
9-48, 9-48*, 9-51 

8 - 2, 8 - 4, 9 - 1, 9 - 3, 9 - 48* 

6-60, 6-60*, 6-61 

4-86*, 7-8, 8-6 

4-87, 4-87* 

4-20, 4-87, 4-87*, 4-87, 
4-89, 4-89, 4-89, 4-89, 6-22 

4-87, 4-87* 

5-21, 5-47* 

2-2, 3-2, 3-3*, 3-6, 3-7, 
3-7 

8-10, 9-39*, 9-44 

4-32, 4-47* 

9-16, 9-16* 

9-6, 9-16* 

4-72, 4-72* 

8-4, 8-6* 

8-6, 8-6* 

* Non-terminal symbol defined on this page. 
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<local data sentence> 

<local index declaration> 

<local index name> 

<loop block> 

<loop blocK body> 

<loop block head> 

<loop index> 

<ltag declaration> 

<ltag 1 is t > 

<ltag name> 

<magnitude> 

<magnitude bit> 

<magnitude value> 

<major header> 

<major header blocK> 

<major header sentence> 

<major index> 

<maximum value> 

<message level specification> 

<minimum value> 

<minor header> 

<minor header block> 

<minor header sentence> 
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8-6, 8-6* 

4-78*, 7-7, 7-8 

4-78, 4-78*, 5-3 

6-93, 6-96* 

6-96, 6-97* 

6-96, 6-96* 

6-96, 6-96* 

4-72*, 7-8, 8-2, 8-8, 8-8, 
8-10 

4-72, 4-72* 

4-20, 4-32, 4-72, 4-72, 
4-72*, 4-72, 5-49 

5-22, 5-22, 5-22* 

4-20, 4-20* 

4-20, 4-20* 

9-1,9-3* 

9-3, 9-3* 

9-3, 9-3, 9-3*, g-3 

4-32, 4-32*, 4-47, 4-49 

4-131,4-131* 

9-6, 9-18* 

4-131, 4-131* 

8-2, 8-4, 8-10* 

8-10, "8-10* 

8-10, ·8-10* 

* Non-terminal symbol defined on this page. 
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<mode !ariable specification> 

<modi~ied data unit> 

<monitor specification> 

<multivalued data unit> 

<name> 

<new abscissa> 

<new angle) 

<new magnitude> 

<new ordinate) 

<n i terns form> 

<non-real-time spec i fica t ion) 

<nonstandard file declaration> 
,--

<nonstandard hardware name> 

<note> 

<ntag declaration) 

<ntag expression) 

<ntag name> 

<ntag primary> 
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9-6, 9-2-2* 

5-2, 5-9* 

9-6, 9-19* 

5-2, 5-6*, 5-19, 6-5, 6-5, 
6-66 

3-7*, 4-15, 4-15, 4-15, 
4-16, 4-24, 4-32, 4-32, 
4-39, 4-66, 4-68, 4-68, 
4-72, 4-77, 4-78, 4-79, 
4-79, 4-84, 4-87, 4-91, 
4-94, 4-98, 4-101, 4-102, 
4-108, 4-116, 4-125, 4-127, 
6-1, 8-2, 8~4, 9-1, 9-3, 
9-12, 9-31, 9-39, 9-40, 
9 - 51, 10 - 2, B - 25, B - 28 , 
S-28, 8-28, B-4D 

6-34, 6-34, 6-34, 6-34* 

6-34, 6-34, 6-34* 

6-34, 6-34, 6-34* 

6-34, 6-34, 6-34, 6-34* 

4-72, 4-72* 

9-6, 9-20* 

4-101, 4-101* 

4- 101 , 4-101* 

2-4* 

4-68, 4-68* 

4-68, 4-68*, 4-68, 4-68, 
4-68, 4-72 

4-68, 4-68*, 4-68, 5-49, 
5-62, 5-63, 5-64, 5-69, 

4-68, 4-68, 4-68*, 4-68, 

B-16 

* Non-terminal symbol defined on this page. 
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<null O:'lrase> 

<numbe~ of items> 

<numbe~ of words> 

<numeric comparand> 

<numeric constant> 

<numeric constant expression> 

<numeric constant factor> 

<numeric constant primary> 

<numeric constant term> 

<numeric constant value> 

<numeric expression> 

<numer~s factor> 
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4-68 

6-4, 6-92* 

4-32, 4-32* 

4-15, 4-15*, 4-32 

5-67, 5-67, 5-67* 

3-9, 3-10*, 4-68, 4-108, 
4-108, 4-108, 5-49, 5-62, 
5-63, 9-40 

4-8, 4-8, 4-13, 4-15, 4-20, 
4-20, 4-20, 4-29, 4-32, 
4-39, 4-39, 4-39, 4-44, 
4-49, 4-56, 4-63, 4-72, 
4-91, 4-101, 4-101, 4-131, 
4-131, 5-36, 5-62*, 5-62, 
5-62, 5-62, 5-62, 6-52, 
6-66, 6-105, 9-31 

5-62, 5-62, 5-62, 5-62*, 
5-62 

5-62, 5-62, 5-62* 

5-62, 5-62, 5-62*, 5-62, 
5-62 

4-60, 4-108, 4-116, 5-49, 
5-63* 

5-3, 5-7, 5-10, 5-10, 5-12, 
5-12, 5-18, 5-22, 5-22, 
5-22, 5-22, 5-22, 5-22. 
5-22, 5-22, 5-22, 5-25, 
5-25, 5-25, 5-25, 5-25, 
5-25, 5-36, 5-38, 5-42, 
5-48, 5-49*, 5-49, 5-49, 
5-49, 5-67, 5-79, 6-22, 
6-34, 6-53, 6-62, 6-64, 
6-96, 6-96, 6-96 

5-49, 5-49, 5-49, 5-49*, 
5-49 

* Non-terminal symbol defined on this page. 
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<numeric operator> 

<numeric primary> 

<numeric relational expression> 

<numeric term> 

<numeric type specification> 

<object parameter> 

<object specification> 

<octal constant> 

<octal digit> 

<octal exponent> 

< oc tal i n t ege r > 

<octal mantissa> 

<octal number> 

<open phrase> 

<operand> 

<operation code> 

<option specification> 

<options declaration> 

<ordinate> 

<output buffer> 

<output file name> 

<output item> 

4-68, 
4-68, 

5-49, 

5-64, 

5-49, 
5-49, 

4-7, 

9-12, 

9-6, 

3-10, 

3-14, 

3-14, 

3-14, 
3-14, 
B-17, 

3-14, 

3-14, 

6-4, 

B - 31 , 

8-5*, 

9-6, 

9-3, 

5-22, 
6-34, 

6-82, 

6-66, 

6-66, 
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4-68*, 4-68, 4-68, 
8-24 

5-49, 5-49* 

5-67* 

5-49, 5-49, 5-49*, 
5-49 

4-8*, 5-38, 5-40 

9-12* 

9-12* 

3-14* 

3-14* 

3-14* 

3-14, 3-14, 3-14, 
3-14*, 8-16, B-17, 
B-17, 8-17 

3-14* 

3-14, 3-14* 

6-56* 

B-31* 

B-31 

9-6, 9-6* 

9-3, 9-6* 

5-22, 5-22*, 6-34, 
6-34 

6-82* 

6-66* 

6-66, 6-66* 

* Non-terminal symbol defined on this page. 
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<output 1 ist> 

<output phrase> 

<outputlist> 

<outputlist declaration> 

<output1ist item> 

<outputiist name> 

<overflow phrase> 

<overlay declaration> 

<overlay parent> 

<overlay sibling> 

<parameter constant> 

<parameter passage directive> 

<parameter variable declaration> 

<parent receptacle> 

<parent unit> 

<parity test> 

<passage type> 

<pooling directive> 

<pooling type> 

<pos function reference> 

<position> 

<power of ten factor> 

<pre-se:table name> 
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6-66, 6-66*, 6-76 

6-4, 6-66* 

4-127, 4-127*, 6-82 

4-127*, 7-8, 8-2 

4-127,4-127* 

4-20, 4-75, 4-127, 4-127*, 
4-127, 5-19 

6-5, 6-5* 

4-63*, 7-8, 8-2, 8-8 

4-63, 4-63* 

4-63, 4-63* 

8-38, 8-38* 

9-24, 9-25* 

4-29*, 7-8, 8-2, 8-8 

6-5, 6-5, 6-5* 

5-10, 5-10*, 5-12 

5-74,,5-74* 

9-25, 9-25* 

9-24, 9-31* 

9-31, 9-31* 

5-21, 5-46* 

4-108, 4-108*, 4-116 

8-16, 8-16* 

4-60, 4-60* 

* Non-terminal symbol defined on this page. 
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<predecessor function reference> 

<predefined function reference> 

<preset entry> 

<prese t item> 

<preset magnitude> 

<preset semi-entry> 

<preset value> 

<preset value declaration> 

<primary condition> 

<primary statement> 

<procedure block) 

<procedure block name> 

<procedure body> 

<procedure call phrase> 

<procedure declaration> 

<procedure name> 

<procedure return phrase> 

<procedure switch block> 

<procedure switch name> 

<pseudo buffer> 

<pseudo operation code> 

<range declaration> 

<ranged name> 

Page No. 

5-28, 5-30* 

5-14, 5-21* 

4-60, 4-60* 

4-39, 4-39* 

4-20, 4-20*, 6-84, 

4-60, 4-60, 4-60* 

4-20, 4-20*, 4-24, 
4-39, 4-39 

4-60*, 7-8, 8-2 

6-113, 6-113* 

6-113, 6-113* 

7-2, 7-3* 

8-4, 8-4*, 8-4 

7-3, 7-3*, 7-4 

6-4, 6-28* 

6-87 

4-29, 

4-79*, 7-3, 8-2, 8-8 

4-20, 4-79, 4-79*, 4-82, 
4-94, 4-96, 4-96, 4-98, 
5-19, 6-29, 7-3, 9-25, 8-25 

6-45, 6-45* 

4-93*, 7-8, 8-2 

4-20, 4-20*, 4-75, 5-19 

6-76, 6-76*, 6-78 

8-5, B-13* 

4-15,4-131*,7-8,.8-2,8-8 

4-131,4-131* 

* Non-terminal symbol defined on this page. 

X-22 



Symbol 

<receptacle> 

<receptacle 1> 

<receptacle 2> 

<record 1 1mi t> 

<record positioning phrase> 

<record size> 

<redefinition source> 

<register number> 

<relational expression> 

<relational-operator> 

<rem function reference> 

<remainder phrase> 

<remainder receptacle> 

<remaindering expression> 

<repeat value> 

<res di rect ive> 

<resume phrase> 

<return phrase> 

<rotation> 

<rtag declaration> 

<rtag expression> 

<rtag name> 

/(U) CM2Y-MAN-PGR-M5049-R04CO 

Page No. 

6-5, 6-5*, 6-18, 6-18, 6-29, 
6-34, 6-34, 6-34, 6-34, 6-53 

6-18, 6-18* 

6-18, 6-18* 

4- 101 , 4-101* 

6-4, 6-64* 

4-101, 4-101* 

5-40, 5-40* 

4~:29 , 4-29*, 4-77, 9-31 

5-64, 5-64* 

5-67, 5-67*, 5-69, 5-71, 
5-73, 6-116 

5-21 , 5-42* 

6-5, 6-5* 

6-5, 6-5* 

5-42, 5-42* 

4-39, 4-39* 

8-35, 8-41* 

6~·4, 6-50* 

6-4, 6-45* 

6-34, 6-34* 

4-68, 4-68* 

4-68, 4-68*, 4-68, 4-68, 
4-68 

4-68, 4-68*, 4-68, 4-68, 
4-68, 4-68, 5-49 

* Non-terminal symbol defined on this page. 
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<scale factor> 5-36, 5-36* 

<scale operator> 8 - 16, B - 16, 8 - 16*, 8 - 17 

<scaled direct code decimal constant> 
8-16, 8-16* 

<scaled direct code octal constant> 8-17, 8-17* 

<scalf function reference> 5-21, 5-36* 

<scaling specification> 9-6, 9-23* 

<scaling specifier> 5-49, 5-49, 5-49, 5-49, 
5-49*, 6-5, 6-5 

<scope modifie~> 4-2, 4-2*, 4-24, 4-29, 4-32, 
4-47, 4-49, 4-54, 4-56, 
4-94, 4-96, 4~98, 4-101, 
4-101, 4~108, 4-116, 4-125, 
4-127 

<secondary condition> 6-113, 6-113* 

<secondary statement> 6-113, 6-113* 

<shift amount> 6-53, 6-53* 

<shift assign clause> 6-53, 6-53* 

<shift phrase> 6-4, 6-53* 

<shift source> 6-53, 6-53* 

<shift type> 6-53, 6-53* 

<sign specification> 4-8, 4-8, 4-8* 

<simple character> 3-6, 3-6* 

<simple expression> 5-33, 5-33, 5-40, 5-44, 
5-48, 5-48*, 6-52, 6-105, 
6- 116 

<simple floating constant> 8-16, 8-16, 8-16* 

<simple phrase> 6-1, 6-1, 6-3* 

* Non-terminal symbol defined on this page. 
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<simple statement> 

<simple string> 

<simple type> 

<simple type declaration> 

<simple type name> 

<simple type specification> 

<single precision directive> 

<single-valued data un it> 

<single-word numeric preset> 

<snap phrase> 

<source> 

<source element name> 

<source parameter) 

<source retrieval declaration> 

<source specification) 

<space) 

<special character) 

<special condition) 

<spi 11 directive> 

/(U) CM2Y-MAN-PGR-M5049-R04CO 
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6-1,6-1*,6-105,6-113, 
6-113, 6-116, 6-116 

3-6*, 4-66 

4-16, 4-16*, 4-20, 4-20, 
4-24, 4-39, 5-38, 5-40, 
6-105 

4-15, 4-15* 

4-15, 4-15*, 4-16, 4-32, 
4-72 

4-7*, 4-15, 4-16 

9-24, 9-28* 

4-125, 4-127, 4-127, 5-2, 
5-3*, 5-10, 5-49, 5-64, 
5-69, 5-74, 5-77, 5-78, 
5-82, 6-5, 6-5, 6-53, 6-66, 
6-79, 6-79, 6-82, 6-96 

8-32, 8-32* 

6-4, 6-87* 

6-5, 6-5* 

9-40, 9-40, 9-40* 

9-10, 9-10* 

8-10, 9-40* 

9-6, 9-10* 

2-2, 3-2, 3-2*, 3-6, 8-27 

2-2, 3-2, 3-2* 

6-20, 6-20*, 6-22, 6-25, 
6-45 

9-24, 9-30* 

* Non-terminal symbol defined on this page. 
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Symbol 

<standard file declaration> 

<standard hardware name> 

<starting bit> 

<starting item> 

<starting word> 

<statement> 

<statement block> 

<statement label> 

<statement name> 

<status com~~rand> 

<status constant> 

<status expression> 

<status operation function reference> 

<status relational expression> 

<status type> 

<status type name> 

<status type specification> 

<stop condition> 

<stop phrase> 

<string name> 

<stringformdeclaration> 

Page No. 

4-101, 4-101* 

4-101, 4-101* 

4-39, 4-39* 

4-49, 4-49* 

4-39, 4-39* 

6-1*, 6-94, 6-97, 6-105, 7-7 

6-3, 6-93* 

6-1,6-1,6-1,6-1*,6-105 

4-20, 4-87, 4-89, 4-89, 
4-91, 5-19, 6-1, 6-1*, 6-5, 
6-20, 6-22, 6-29, 6-110, 
8-25 

5-73, 5-73, 5-73* 

3-9, 3-18*, 4-14, 4-20, 
4-49, 4-102, 5-76, 5-78 

5-3, 5-29, 5-30, 5-48, 5-73, 
5-78*, 5-79, 6-96, 6-96 

5-21, 5-28* 

"5-64, 5-73* 

4-32, 4-32*, 4-56, 5:"3 f, 
5-32 

4-32, 4-32* 

4-7, 4-14*, 4-32 

6-43, 6-43* 

6-4, 6-43* 

4-66, 4-66* 

4-116*, 7-8, 8-2 

* Non-terminal symbol defined on this page. 
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Symbol 

<stringform descriptor> 

<stringform item> 

<string~orm 1 is t > 

<stringform name> 

<stringform positioner> 

<stringform specification> 

<structure all oc a t ion> 

<structure information> 

<structured expression> 

<structured specification> 

<structured type> 

<structured type declaration> 

<structured type end> 

<subprogram block> 

<subprogram body> 

<subprogram data block> 

<subprogram data declaration> 

<subprogram data sentence> 

<subprogram name> 

<subscript declaration> 

<subscript expression> 

<subscripted data unit> 

/(U) CM2Y-MAN-PGR-M5049-R04CO 
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4-116, 4-116* 

4-116, 4-116* 

4-116, 4-116*, 4-116 

4-20,4-75,4-116,4-116*, 
5-19, 6-79 

4-116,4-116* 

6-79, 6-79*, 6-82 

4-15, 4-15* 

4-15,4-15*,4-15,4-32, 
4-56 

5-48, 5-82* 

9-6, 9-21* 

4-24, 4-24* 

4-15, 4-15* 

4-15, 4-15*, 4-15 

7-2*, 8-4 

7-3, 7-5, 7-7* 

7-7, 7-8* 

7-8, 7-8* 

7-8, 7-8* 

9-25, 9-25* 

4-56, 4-56* 

5-3, 5-3*, 5-7, 6-66, 
6-66 

6-66, 

5-3, 5-3*, 5-19, 5-74. 6-5, 
6-116 

* Non-terminal symbol defined on this page. 
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Symbol 

<substitution declaration> 

<substitution type> 

<subtable declaration> 

<successor function reference> 

<supplied procedure call phrase> 

<swap phrase> 

<sw itch index> 

<sw itch name> 

<switch selector> 

<sw itch va 1 ue> 

<system blocK> 

<system data blocK> 

<system data declaration> 

<system data element> 

<system declaration> 

<system element) 

<system index declaration> 

<system index name> 

<system index specification> 

<system name> 

<system procedure blocK> 

<system procedure declaration> 

<system procedure element> 

Page No. 

4-66*, 8-10 

4-66, 4-66* 

4-33, 4-49* 

5-28, 5-29* 

6-28, 6-34* 

6-4, 6-18* 

6-22, 6-22*, 6-38 

4-20, 4-20*, 4-75, 5-19, 
8-25 

4-91, 4-91*, 4-98 

4-91, 4-91*, 4-98 

9-1* 

8-2, 8-2* 

8-2, 8-2* 

8-1,8-2* 

9-1,9-1* 

8-1*, 9-1 

4-77*, 9-3 

4-77, 4-77*, 4-79, 4~79, 5-3 

4-77, 4-77* 

9-1,9-1*,9-1 

8-4, 8-4* 

8-4, 8-4* 

8-1, 8-4* 

* Non-terminal symbol defined on this page. 
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Symbol 

<system ~rocedure sentence> 

<syste~ ~rocedure type> 

<table block> 

<table aeclaration> 

<table information> 

< tab 1 e r",ame> 

<table subscriptdeclarat ion> 
: ,'< ~' 

<table typ~> 

<target conversion type> 

<target machine> 

<target redefinition type> 

<tdef function reference> 

<termination clause> 

<terminator> 

<top test> 

<top test- clause> 

<trace onrase> 

< type>" 

<type oeclaration> 

<typed structure> 

<typed structure declaration> 

/(U) CM2Y-MAN-PGR-M5049-R04CO 

8-4, 8-4* 

8-4, 8-4* 
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4-32*, 7-8, 8-2, 8-8 

4-32, 4-32* 

4-32, 4-32* 

4-20, 4-32, 4-32*, 4-33, 
4-47, 4-49, 4-56, 4-60. 
4-63, 4-63, 4-75, 4-79. 
4-79,4-127,5-3,5-6. 5-7, 
6-5, 6-66, 6-79, 6-82. 6-96, 
8-25 

4-32, 4-32*, 4-47, 4-t9 

4-32, 4-32* 

5-38, 5-38* 

9-6, 9-6* 

5-40, 5-40* 

5-21 , 5-40* 

6-96, 6-96, 6-96, 6-96. 
6-96, 6-96, 6-96* 

3-2, 3-2* 

6-97, 6-97* 

6-96, 6-97* 

6-4, 6-89* 

4-24, 4-24*, 4-29, 4-32, 
4-84 

4-15*, 7-8, 8-2, 8-8 

4-16, 4-16* 

4-15, 4-15* 

* Non-te~minal symbol defined on this page. 
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Symbol 

<typed structure head> 

<typed structure name> 

<unary numeric operator> 

4-15, 

4-16, 
5-38, 

3 - 1 1 , 
4-68, 
8-16, 

<unscaled direct code decimal constant> 

Page No. 

4-16* 

4-16*, 4-16, 
5-40, 6-105 

3-11*, 3-14, 
5-49, 5-62, 
8-16, 8-22, 

8-16, 8-16*, 8-17 

<unsealed direct code octal constant> 
8-17,8-17*,8-17 

<untyped structure declaration> 

<untyped structure head> 

<untyped structure name> 

<user function reference> 

<user procedure call phrase> 

<uyk-43 floating constant> 

<uyk-7 floating constant> 

<validity test> 

<value block> 

<value block body> 

<value block head> 

4-15, 

4-15, 

4-15, 

5-14, 

6-28, 

8-16, 

8-16, 

5-74, 

6-105, 

6-105, 

6-105, 

4-15* 

4-15* 

4-15*, 4-15, 

5-15* 

6-29* 

8-16* 

8-16, 8-16* 

5-74* 

6-105* 

6-105* 

6-105* 

4-24, 

4-68, 
8-16, 
8-32 

4-24 

<variable declaration> 4-24*, 7-8, 8-2, 8-8 

<variable list> 4-24, 4-24*, 4-29 

<variable name> 4-20, 4-24, 4-24, 4-24*, 
4-54, 4-60, 4-63, 4-63, 
4-75, 4-79, 4-79, 4-91 , 
4-131, 5-3, 5-7, 5-19, 6-5, 
6-66, 8-25 

* Non-terminal symbol defined on this page. 
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Symbol 

<vary~ng clause> 

<word aata unit> 

<word soecification> 

o < oc t a: i n t ege r > 

<ISFPS> 

A 

ASS 

ACOS 

ACOS2 

ACSEPAR~TION 

ALG 

ALL 

ALOG 

AND 

ANDF 

ASIN 

ASIN2 

ATAN 

ATAN2 

AUTO-DC 

S 

SAMS 

BASE 

/(U) CM2Y-MAN-PGR-M5049-R04CO 
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6-116,6-116* 

5-2, 5-7*, 5-10, 5-19, 5-49, 
5-64, 5-69, 5-71, 5-74, 6-5, 
6-66 

5-7, 5-7, 5-7*, 6-66 

B-17 

8-16 

4-8, 4-56, 4-108 

5-18, 8-36 

5-22 

5-22 

9-35 

6-53 

9-40 

5-22 

5-64, 5-79, 6-116 

5-33 

5-22 

5-22 

5-22 

5-22 

8-8 

4-12, 4-101, 4- 116 

5-25 

9-31 

* Non-terminal symbol defined on this page. 
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BEGIN 6-94, 6-105 

BIT 5 - 1O, 6-5 

BY 6-96 

BYTE 8-37 

C 4-116, 9-48 

CALLING ONLY 9-25 

CARDS 9-10, 9-12 

CAT 5-77 

CCOMN 9-10, 9-12, 9-16 

CHAR 5 - 12, 6-5, B-38 

CHECKID 6-61 

eIRC 6-53 

CLIST 9-16 

CLOSE 6-58 

CMODE 4-5 

CMP 9 - 12 

CMS-2 3 - 19 

CNT 5-44 

CNV 9 - 12 

COBJT 9-12 

COMMENT 2-2 

COMP 5-64, 5-79 

COMPF 5-33 

CONF 5-38 

* Non-terminal symbol defined on this page. 
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CONVERTIN 6-79 

CONVERTOUT 6-82 

CORAD 4-20, 4-'60, 5-19, 6-5 

CORRECT 9-40 

COS 5-22 

CR 9-12 

CRG 9-12 

CRL 9-12 

CSRCE 9-10 

CSWITCH 10-2 

CSWITCH-DEL 10-5 

CSWITCH-OFF 10-4 

CSWITCH-ON 10-4 

D 3 - 11 , 3 - 11 , 4-5, 4-8, 4- 116 , 
B-17, B-17 

DATA 4-60, 6-116, 6 -116 

DATAPOOL 9-31 

DEBUG 4-129 

DECODE 6-78 

DEFID 6-60 

DELETE 4-129 

DENSE 4-15, 4-32 

DEP 9-51 

DIRECT 3-19, 9-25 

DISPLAY 4-129, 6-84 

* Non-terminal symbol defined on this page. 
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DO 

E 

ELSE 

ELSI~ 

ENCODE 

END 

END-AUTO-DD 

END-CSWITCH 

ENO-CSWITCHS 

END-FUNCTION 

END-H~AD 

END-LOC-DO 

END-P-SW 

END-PROC 

END-SUB-DD 

END-SWITCH 

END-SYS-DO 

END-SYS-PROC 

END-SYSTEM 

END-TABLE 

END-TRACE 

END-TYPE 

ENDFILt: 

EO 

Symbol 

8-39 

3 - 1 1 , 

6-105 

6-113 

6-76 

6 - 110 

8-8 

10-2 

10-2 

7-5 

9-3 

8-6 

4-94, 

7-3 

7-8 

4-87, 

8-2 

8-4 

9-1 

4-33 

6-91 

4-15 

6-59 

5-67, 

* Non-terminal symbol defined on this page. 
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3-14, 4-108, 4- 116 

4-96 

4-89, 4-94, 4-96 

5-76 
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EQUALS 4-68, 4-68, 4-72, 4-75 

EVENP 5-74 

EXCHANG:: 4-66 

EXEC 6-52 

EXEC-PRJC 4-82 

EXECUT~VE 9-29 

EXIT 4-79, 6-29, 6-48 

EXP 5-22 

EXTDEF 4-2, 4-15, 4-15, 4-15 

EXTREF 4-2, 4-2 

F 4-8, 4-108 

FIELD 4-39 

FIL 5-45, 6-62 

FILE 4-101, 4-101 

FIND 6- 116 

FIRST 5-31 

FOR 6-105 

FORM 8-40 

FORMA T· 4-108 

FOUND 6-116 

FROM 6-96 

FUNCTIS\ 4-84 

GOTO 6-20, 6-22, 6-25 

GT 5-67 

* Non-terminal symbol defined on this page. 
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GTEQ 

H 

HEAD 

1 

leos 
IEXP 

IF 

INDIR~CT 

INPUi 

INPUiLIST 

INTO 

INVAL:D 

ISIN 

ITEM-~REA 

KEY1 

KEY2 

KEY3 

L 

LAST 

LENGT~ 

LEVEl-

LIBS 

LIKE-7ABLE 

LIST 

Symbol Page No. 

5-67 

3-17,4-13,4-32,4-101 

9-3 

4-8,4-108,4-116 

5-25 

5-25 

6-113,6-116,6-116 

4-32, 4-56 

4-79, 4-82, 6-29, 6-56, 6-74 

4-125 

6-53 

5-74, 6-22 

5-25 

4-54 

6-20, 6-43 

6-20, 6-43 

6-20, 6-43 

4-108, 9~48 

5-32 

5-47 

9-i8, 9-18 

4-47 

9 - · 0 , ... 

* Non-terminal symbol defined on this page. 
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LISTING 

LN 

LOAD-VRBL 

LOC-DD 

LOC-INDEX 

LOCDDPOOL 

LOCREF 

LOG 

LT 

LTEQ 

MEANS 

MEDIUM 

MODE FIELD 

MODE VRBL 

MODEVRBL 

MONITOR 

MSCALE 

MT1 

MT10 

MT 11 

MT12 

MT13 

MT14 

MT15 

Symbol 
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9-16 

5-25 

4-72 

8-6 

4-78 

9-31 

4-2 

6-53 

5-67 

5-67 

4-66 

Page No. 

4-15, 4-32 

4-20 

4-20 

9-22 

9-19 

9-23 

4-101 

4-102 

4-102 

4-102 

4-102 

4-102 

4-102 

* Non-terminal symbol defined on this page. 
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MT16 

MT2 

MT3 

MT4 

MT5 

MT6 

MT7 

MT8 

MT9 

NITEMS 

NOLIST 

NONE 

NONRT 

NOT 

NOT FOUND 

o 

OBJECT 

OeM 

ODDP 

ONLY 

OPEN 

OPTIONS 

OR 

Symbol 

4-102 

4-101 

4-101 

4-101 

4-102 

4-102 

4-102 

4-102 

4-102 

4-72 

9-40 
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4-15, 4-32 

9-20 

5-67, 5-76 

6 - 1 16 

3-14, 4-5, 4-108, 4-116, 
9-48 

9-;2 

4-~01, 6-66, 6-74 

5-74 

9-40 

6-56 

9-5, 9-6 

5-E4, 5-79, 6-116 

* Non-terminal symbol defined on this cage. 
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ORF 5-33 

OUTPUT 4-79, 6-29, 6-34, 6-~L ... . 
6-34, 6-34, 6-56, 6-66 

OUTPUTLIST 4-127 

OVERFLOW 6-5 

OVERLAY 4-44, 4-63 

P. 4-20, 4-24, 4-29, 4-~C 

4-72, 4-94, 4-96 

P-SWITCH 4-94, 4-96, 4-98 

PARAMETER 4-29 

PASSAGE-SPEC 9-25 

POS 5-46, 6-64 

PPTP 4-102 

PPTR 4-102 

PRED 5-30 

PRINT 4-101, 6-66, 9-16 

PROCEDURE 4-79 

PTRACE 4-129 

PUNCH 4- 101 , 6-66 

R 4,-8, 4-101 

RAD 5-25 

RANGE 4-129, 4-131 

READ 4-101, 6-74 

REGISTER 9-25 

REGS 6-84 

* Non-terminal symbol defined on this page. 

X-39 



/(U! CM2Y-MAN-PGR-M5049-R04CO 

REM 

RES 

RESUME 

RETURN 

Symbol 

ROTA"iEHP INPUT 

ROTA7EP INPUT 

S 

SA 

SADUfy' P 

SAVING 

SCAL~ 

SCR 

SCRATCH 

SCRG 

SCRL 

SEL-ELEM 

SEL-HEAD 

SEL-PJOL 

SET 

SHIFT 

SIN 

SINGLE 

SM 

5-42 

8-41 

6-50 
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6-45, 6-45 

6-34 

6-34 

4-8, 4-8, 4-14, 4-87, 4-89, 
4-101,9-48 

9-12 

9-12 

6-5 

5-36 

9-12 

6-56 

9-12 

9-12 

9-40 

9-40 

9-44 

9-40 

6-5, 6-62, 6-64 

6-53 

5-22 

9-28 

9 - 12 

* Non-terminal symbol defined on this page. 
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SNAP 

SOURCE 

SPILL 

STANDAR: 

STOP 

STOP5 

STOP6 

STOP7 

STRINGFJRM 

STRUCTU~~D __ 

SUB-DC 

SUB-TAB_=: 

SUCC 

SWAP 

SWITCh 

SYS-DC 

SYS-INS::X 

SYS-PRC: 

SYS-PR::-REN 

SYSTEM 

T 

TABLE 

TABLEP::_ 

TDEF 

Symbol 
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4-129, 

9-10 

9-30 

6-60 

6-20, 

6-20, 

6-20, 

6-20, 

4- 116 

9-21 

7-8 

4-49 

5-29 

6-18 

4-87, 

8-2 

4-77 

8-4 

8-4 

9-1 
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6-87 

6-43 

6-43 

6-43 

6-43 

4-89, 4-91 

4 - 8, 4 - 1 08, 4 - 116, 9 - 3 1 

4-32, 4-56 

9-31 

5-40 

* Non-:e~minal symbol defined on this page. 
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Symbol 

THEN 

THRU 

TO 

TRACE 

TRANSREF 

TYPE 

U 

UNTIL 

USING 

UYK43 

UYK7 

V 

VALID 

VARY 

VARYING 

VECTORHP INPUT 

VECTORP INPUT 

VRBL 

WHILE 

WITHIN 

WITHLBL 

X 

XOR 

Page No. 

6-1,6-113,6-113,6-116, 
6 - 1 16 

6-96 

6-5, 6-62, 6-64 

4-129, 6-89 

4-2, 4-2 

4-15, 4-15, 4-16 

4-8 

6-97 

6-38 

9-6 

9-6 

4-20, 4-32, 4-101 

5-74 

6-96 

6 - i ~ 6 

6-34 

6-34 

4-2t. 

6- C7 

6-96 

4-~08, 4-116 

5-79 

* Non-terminal symbol defined on this page. 
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XORF 

Z 

Symbol 
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5-33 

4- 116 

Page No. 

* Non-te~minal symbol defined on this page. 
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