








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COpy YSDICT 

COpy ZDATAL 

COpy ZEQUB 

COpy ZEQUL 

COPY ZTEXT 

COPY ZTEXTL 

COpy ZTEX2A 

COpy ZTEX2B 

COpy ZTEX2C 

are the same as those for YDICT1, concatenated with the digit '2'. This 
DSECT enables two entries to be referred to simultaneously. 

Generates a DSECT, based on any specified register, which describes the 
format of entries in the storage dictionary. This DSECT does not contain 
a register USING statement. 

Generates halfword data definitions, giving instruction sizes at object 
module assembly time. Used by Phases SI and SM. 

Generates EQU values for print-buffer offsets, used by the listing phases. 

Generates EQU values for markers and branch-load instructions. Used by 
Phases SI and SM. 

Generates a DSECT, based on Register 1, which contains descriptions of 
Type 1 text formats. 

Genrates a DSECT, based on Register 1, which contains descriptions of 
extended code text formats. Used by Phases SA, SQ, SD, SC, SI, and SM. 

Generates a DSECT, based on Register 1, which contains descriptions of 
Type 2 text tables. The initial letter of each field name is 'I'. 

Generates a DSECT, based on Register 3, which is similar to ZTEX2A but in 
which the initial letter of each field name is '0'. ZTEX2A and ZTEX2B 
enable two text tables to be referred to simultaneously. 

Generates EQU values for Type 2 text tables. 
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APPENDIX B: COMPILER-ERROR ~ESSAGES 

The compile-time messages from the DOS PL/I Optimizing Compiler can include compiler 
control messages, preprocessor messages, and compiler-error messages. Those messages 
forming this last group are listed in this appendix. 

When a program-check interrupt occurs during execution of a compiler phase, an XSTOP 
macro statement is invoked. Execution of the statement causes a compiler-error message 
to be generated and written into the current message page. Control is then passed to the 
interrupt-handling routine in Phase AA, and this routine has Phase UA loaded to edit and 
print the message. (In the case ot a preprocessor error, Phase CE is loaded.> The 
message is printed before any diagnostic messages that may have been generated prior to 
the interrupt, and immediately following the compiler dump, if one has been specified. 

All compiler-error messages are of the "unrecoverable" type, and all have one of the 
following two message numbers, IEL0230I, or IEL09701 if severe errors are detected. 

The format of a compiler-error message is: 

$ COMPILER ERROR NUMBER n DURING PHASE pp. 

where "$" represents the statement number in which the error occurred, "n" identities the 
particular compiler-error message (the message list in this appendix is in numerical 
order), and "pp" identifies the phase in which the interrupt occurred. In some instances 
the phase may be one of several in which the interrupt could occur; these cases are 
represented by II X I • 

The preprocessor-error message has the message number IEL00011 and the format 

$ PREPROCESSOR ERROR NUMBER n DURING PHASE pp. 

In the following list, the information given for each compiler-error message contains, 
where applicable, the compiler-error number, the phase in which the error occurred, an 
explanation of the probable cause of the error, and possible programmer response to an 
occurrence of the error. The standard action for a member of IBM programming support 
personnel is to refer the problem to the appropriate program maintenance group within IBM 
for analysis and correction. This involves tne submission of an APAR (Authorized Program 
Analysis Report), which must be accompanied by material to enable the program maintenance 
personnel to analyze tAe problem. In addition to submitting an APAR, in some cases it 
may be possible for the programmer to carry out a form of bypass action to alleviate the 
problem until the APAR has been processed and actioned. This bypass action is contained 
in the programmer-response information given in the following pages. 

$ COMPILER ERROR NUMBER 0 DURING PHASE (any). 

Explanation: A program check interrupt has occurred. 

Programmer Response: Try correcting source errors, or running with larger SIZE 
parameter if possible. 

$ COMPILER ERROR NUMBER 2 DURING PHASE AA. 

Explanation: All pages in main storage are UNMOVABLE. An attempt has been made, in 
response to a request from the stated phase, to find a page which may be spilled in 
order to make room for either a new or an existing page. However, since all the pages 
are marked UNMOVABLE, no such spill candidate could be found. 

Programmer Response: If possible, re-run the program with a larger SIZE 
specification. This will increase the size of the page area, and thus the number of 
pages in main storage. 
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$ COMPILER ERROR NUMBER 3 DURING PHASE (any). 

Explanation: A call from the stated phase has been made to the control phase which 
necessitates either (a) writing a page to the spill file, or (b) reading a page into 
main storage from the spill file. Prior to the I/O operation (a) or (b), the track 
address of the page concerned has been found to be invalid. In case (a), the track 
address held in the header of the page in main storage has been overwritten, and in 
case (b) the track address of the requested page is invalid. 

Programmer Response: Attempt simplification of the statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 4 DURING PHASE AA. 

Explanation: An attempt has been made by the stated phase to read into main storage 
an existing page (specified by its track address) from the spill file. This page, 
however, has not been spilled, the record at the given track address on the spill file 
being a dummy record at this stage. When this record is read into main storage, its 
track address field in the page header, not having been initialized, does not match 
that of the record. 

Programmer Response: Attempt simplification of the statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 5 DURING PHASE AI/UA/UE DUE TO PREVIOUS ERROR NUMBER n IN PHASE 
p. 

Explanation: A compiler error has occured which makes it impossible for the error 
editor or the dump phase to continue. 

Programmer Response: As for previous compiler error (NUMBER n). 

$ COMPILER ERROR NUMBER 81 DURING PHASE EA. 

Explanation: The compiler has attempted to correct a series of source errors, and 
this has had a cumulative effect leading to an ·unrecoverable· error. 

Programmer Response: Correct the source errors diagnosed before the above error and 
rerun the program. 

$ COMPILER ERROR NUMBER 100 DURING PHASE (any). 

Explanation: Invalid dictionary reference passed to decoding routine XRFAB. 

$ COMPILER ERROR NUMBER 101 DURING PHASE (any). 

Explanation: Dictionary full. 

Programmer Response: If the compile-time preprocessor was used, check the logic 
of JGOTO and 100 statements for a permanent loop. 

If a permanent loop is not found, or if the error, occurred at a later stage in 
compilation, then increasing the storage available to the compiler may remove t~e 
error. If the error continues to occur, the program may have to be divided into 
smaller sections .• 

$ COMPILER ERROR NUMBER 103 DURING PHASE (any). 

Explanation: An attempt has been made to create a dictionary'entry larger than a 
page. 
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$ COMPILER ERROR NUMBER 105 DURING PHASE (any). 

Explanation: Phase has requested a page that is said to be in the page area, but is 
not. 

$ COMPILER ERROR NUMBER 151 DORING PHASE GA. 

Explanation: Invalid or incorrect specifications have been included in the VALUR 
option of a DEFAUL1 statenent. 

Programmer Response: Avoid the use ot, or correct, the relevant VALUE option 
specification(s) in the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 152 DURING PHASE GA. 

Explanation: Too deep a parenthesis level has been used in an ENVIRONMENT attribute 
option-list. 

Programmer Response: Avoid nested parentheses in ENVIRONMENT attribute option-list 
arguments. 

$ COMPILER ERROR NUMBER 154 DURING PHASE GA. 

Explanation: Error during the processing of the attributes in a DECLARE statement. 

$ COMPILER ERROR NUMBER 201 DURING PHASE GM. 

Explanation: An error has been made in statement-label handling. 

Programmer Response: Check the syntax of the label prefix of the statement referred 
to in the error message. 

$ COMPILER ERROR NUMBER 220 DURING PHASE (GAIGEIGIIGM). 

Explanation: During the scan of an expression, the semicolon has been found in an 
apparently incorrect position in the statement. 

Programmer Response: Check the syntax of the statement. If this is correct, the 
statement should be simplified. 

$ COMPILER ERROR NUMBER 221 DURING PHASE IA. 

Explanation: An illegal statement type has been found in the secondary input text 
stream. 

$ COMPILER ERROR NUMBER 222 DURING PHASE IA. 

Explanation: Underflow of implicit locator chain stack. 

$ COMPILER ERROR NUMBER 223 DURING PHASE IE. 

Explanation: Unqualified REFER item found. 

Programmer Response: Avoid using the REFER option in this statement. 

$ COMPILER ERROR NUMBER 224 DURING PHASE IA. 

Explanation: An illegal statement type has been found in the secondary input text 
stream. 
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$ COMPILER ERROR NUMBER 261 DURING PHASE IE. 

Explanation: Structure element descriptor cannot be found. 

Programmer Response: Avoid using structures in this statement. 

$ COMPILER ERROR NUMBER 262 DURING PHASE IE. 

Explanation: Dimension entry cannot be found in dimension stack. 

Programmer Response: Avoid using arrays in this statement. 

$ COMPILER ERROR NUMBER 263 DURING PHASE IE. 

Explanation: End of structure stack found where not expected. 

Programmer Response: Avoid use of structures in this statement. 

$ COMPILER ERROR NUMBER 264 DURING PHASE IE. 

Explanation: End of dimension stack found when processing array of structures. 

Programmer Response: Avoid using arrays of structures in this statement. 

$ COMPILER ERROR NUMBER 265 DURING PHASE IE. 

Explanation: End of text page found where not expected. 

Programmer Response: Avoid array assignments in this staterr.ent. 

$ COMPILER ERROR NUMBER 266 DURING PHASE IE. 

Explanation: Aggregate aSSignment marker not followed by dictionaryreference. 

Programmer Response: Avoid using functions ~ith aggregate arguments in this 
statement. 

$ COMPILER ERROR NUMBER 281 DURING PHASE II. 

Explanation: Main stack underflow. 

$ COMPILER ERROR NUMBER 282 DURING PHASE II. 

Explanation: Main stack overflow. 

Programmer Response: Simplify the statement involved. 

I $ COMPILER ERROR NUMBER 301 DURING PHASE (any). 

Explanation: More than 32 qualified temporaries are currently active. 

Programmer Response: Simplify any expressions in the statement involved, particularly 
any that refer to based or subscripted varia~les. 

I $ COMPILER ERROR NUMBER 302 DURING PHASE (any). 

Explanation: The phase has encountered a reference to a qualified temporary wit~ut 
having encountered code for its creation. (Qualified temporaries are used for based 
and subscripted variables.) 
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Programmer Respon§~: Simplify any expressions in the statement involved. 

$ COMPILER ERROR NUMBER 303 DURING PHASE KA. 

ExElanatiQB: The phase has found a reference to a string temporary but has not found 
code for the creation of such a string temporary. 

Progr~~~r Respons~: Simplify any string expressions in the statement involved. 

$ COMPILER ERROR NUMBER 304 DURING PHASE KA. 

~anatigg: The phase has found a request for the creation of a string temporary in 
an operation that should not require one. 

PrQg~~~~~: Simplify the use of string expressions in the statement 
involved. 

$ COMPILER ERROR NUMBER 305 DURING PHASE KA. 

Expl~~atiQB: Too many string temporaries (more than 25) are active. 

PrQg~~r Rg§ponse: Simplify any string expressions in the statement involved. 

$ COMPILER ERROR NUMBER 306 DURING PHASE KA. 

~~planatiQn: An error in the compiler labels generated for the program has been 
discovered. 

grog£~~E~§EQn§~: Rearrange the branching in an IF •.• THEN GOTO ••• statement. 

$ COMPILER ERROR NUMBER 321 DURING PHASE IK. 

E~l~tiQ~~ An incorrect entry has been found in the sort pages. 

frog~m~£~spo~: Do not specify either or both of the ATTRIBUTE and XREF compiler 
options for this program. 

$ COMPILER ERROR NUMBER 322 DURING PHASE IK. 

ExplanatiQn: An incorrect entry has been found in the ENVIRONMENT attribute 
option-list for a file. 

Prog£~~~RespQn§~: Do not specify the ATTRIBUTE compiler option for this program. 

$ COMPILER ERROR NUMBER 341 DURING PHASE IM. 

Expl~nati2n: The "end of program" marker has been found in error. The marker has 
been encountered during a text scan before the "end of program" text table has been 
found. 

$ COMPILER ERROR NUMBER 361 DURING PHASE IQ. 

Explanation: For computing the size of a target of a concatenate operation the phase 
uses a stack whose maximum depth is 30. The maximum has been exceeded. 

Prog~~~£_Eg§pons~: Avoid using more than 30 operands in a concatenate operation. 

$ COMPILER ERROR NUMBER 362 DURING PHASE IQ. 
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EXElsnat1Qn: Erroneous coding in the phase. 

Programmer Response: Avoid built-in functions as operands in concatenate expressions. 

$ COMPILER ERROR NUMBER 402 DURING PHASE KI. 

~ZE!anatiQg: owing to bad input from a previous phase (probably in the syntax 
checking stage) Phase KI is unable to find the text table corresponding to the end of 
a user-written DO-loop. 

$ COMPILER ERROR NUMBER 421 DURING PHASE KT. 

~xplan~!iQn: Invalid condition seen as argument to a SIGNAL statement. 

$ COMPILER ERROR NUMBER 461 DURING PHASE KM. 

]z£1anation: Text table stack is full - logic error in Phase KM. 

$ COMPILER ERROR NUMBER 481 DURING PHASE KQ. 

ExE1~!1Qn: Text input to Phase KQ does not start with an SL text table. 

Prog~~~~_]~E2n§~: Simplify the first statement in the compilation. 

$ COMPILER ERROR NUMBER 483 DURING PHASE KQ. 

~xplan~!iQn: A FORME text table of unknown type has been encountered by the phase. 
This is probably due to bad output from Phase II or a logic error in the processing of 
FORME text tables by Phase KQ. 

Proq~g~~~_ResEQn§~: Simplify the appropriate stream 1/0 statement. 

$ COMPILER ERROR NUMBER 485 DURING PHASE KQ. 

ExElanatiQn: A Q-temp. encountered in a stream 1/0 text table has not been seen 
previously in the text. 

Programmer Response: Simplify the appropriate stream 1/0 statement. 

$ COMPILER ERROR NUMBER 488 DURING PHASE KQ. 

Explanation: Error in input text - a null operand has been found in a DATAE text 
table. 

P~Qg~mm~Respons~: simplify the stream 1/0 statement referred to in the error 
message. 

$ COMPILER ERROR NUMBER 489 DURING PHASE KQ. 

Explanation: Text input to Phase KQ contains no text tables for a format list. 

R£Qg~~_Re§EQn§~: If possible, rewrite the GETIPUT EDIT statement with fewer pairs 
of data and format lists. 

$ COMPILER ERROR NUMBER 492 DURING PHASE KQ. 
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Explanation: Input text error. The format list input text to Phase KQ in an edit I/O 
statement starts with a FITE text table. 

Programmer Response: Simplify the format list in the edit I/O statement indicated by 
the error message. 

$ COMPILER ERROR NUMBER 501 DURING PHASE KV .• 

Explanation: The phase has encountered an UNSPEC of a picture that should have been 
replaced by a reference to a character string. 

Programmer Response: Avoid UNSPEC, particularly of pictures. 

$ COMPILER ERROR NUMBER 522 DURING PHASE OA. 

Explanation: The table containing information about temporary operands has been 
searched for a temporary which could not be found. 

$ COMPILER ERROR NUMBER 524 DURING PHASE OA. 

Explanation: The table containing information about Q-temps. has been searched for a 
Q-temp. which could not be found. 

$ COMPILER ERROR NUMBER 529 DURING PHASE OA. 

Explanation: The stack of active temporary operands maintained by Phase OA was not 
empty when a fresh statement was due to be processed. 

$ COMPILER ERROR NUMBER 543 DURING PHASE OE. 

Explanation: The table containing information about temporary operands has been 
searched for a temporary which cou1d not be found. 

$ COMPILER ERROR NUMBER 544 DURING PHASE OE. 

Explanation: The table containing information about temporary operands is full; 
further entries can not be made. This fact should have been detected and acted upon 
by Phase OA. The occurrence, therefore, of the above error message also indicates 
that Phase OA did not fully handle the situation. 

$ COMPILER ERROR NUMBER 545 DURING PHASE OE. 

Explanation: The table containing information about Q-temps. has been searched for a 
Q-temp. which could not be found. 

$ COMPILER ERROR NUMBER 548 DURING PHASE OE. 

Explanation: The stack of active temporary operands maintained by Phase OE was not 
empty when a fresh statement was due to be processed. 

$ COMPILER ERROR NUMBER 602 DURING PHASE KK. 

Explanation: Text table stack is full - logic error in Phase KK. 

$ COMPILER ERROR NUMBER 641 DURING PHASE ox. 
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Explanation: A Q-temp. has been referenced which has not been set. 

Programmer Response: If possible, rewrite the statement indicated by the error 
message. 

$ COMPILER ERROR NUMBER 642 DURING PHASE OX. 

Explanation: The qualified temporary stack is full. This happens when previous 
phases of the corrpiler have not flagged qualified temporaries correctly on their last 
use. 

Programmer Response: Look for 30 previous statements in the program which are similar 
to the one involved. Remove statements until there are less than 30. 

$ COMPILER ERROR NUMBER 643 DURING PHASE OX. 

Explanation: Input text error. A SELECT, WHEN, or OTHERWISE statement has been 
encountered with an incorrect value in slot ITSELCT. 

Programmer Response: If the program contains nested SELECT groups, simplify the 
nesting. 

$ COMPILER ERROR NUMBER 644 DURING PHASE ox. 

Explanation: SELECT stack is full. Logic error in phase OX. 

$ COMPILER ERROR NUMBER 645 DURING PHASE OX. 

Explanation: SELECT stack contains a bad entry. Logic error in phase ox. 

$ COMPILER ERROR NUMBER 661 DURING PHASE KX. 

Explanation: An invalid conversion, generated by one of the phases II through OX, has 
.been encountered. 

Programmer Response: Simplify the statement referred to by the error message. 

$ COMPILER ERROR NUMBER 681 DURING PHASE PC. 

Explanation: Phase PC has been asked to construct a symbol table for an invalid 
identifier. Variables only can occur in data-directed I/O; varia~les, label 
constants, or entry-point constants are allowed in CHECR-condition lists. Any invalid 
or ·unsual w identifiers may not have been detected in earlier compiler phases. 

Programmer Response: Check the use cf data-directed I/O statements or the CHECR 
condition. Replace any that may cause trouble. 

$ COMPILER ERROR NUMBER 683 DURING PHASE PC. 

Explanation: A pictured operand or PICTURE format item requiring a OED or FED cannot 
be associated with its correct PICTURE specification as its dictionary reference has 
been lost. 

Programmer Response: Check the use of PICTURE format items and the paSSing of 
pictured variables to library subroutines. 

$ CO~PILER ERROR NUMBER 721 DURING PHASE PEe 

Explanation: An invalid entry has been found during a scan of the variables 
dictionary. 
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, COMPILER ERROR NUMBER 722 DURING PHASE PEa 

Explanation: An invalid entry has been found during a scan of the storage dictionary. 

$ COMPILER ERROR NUMBER 723 DURING PHASE PEa 

Explanation: The compiler has failed to assign correct alignment to a STATIC variable 
which has been initialized. 

Programmer Response: Avoid the use of the INITIAL attribute for STATIC variables. 

$ COMPILER ERROR NUMBER 741 DURING PHASE PI. 

Explanation: On input to PI I, a qualified te~porary has been referred to without being 
previously defined. 

Programmer Response: 1. Try to simplify the statement involved. 

2. Avoid indirect reference to variables; that is BASED, subscripted 
POSITION (expression) and SUBSTR. 

$ COMPILER ERROR NUMBER 742 DURING PHASE PI. 

Explanation: Input to PI indicates need for data element descriptor for a data type 
which does not require one. 

Programmer Response: If a ccnversion is invloved, attempt to avoid conversion. 

$ COMPILER ERROR NUMBER 744 DURING PHASE PI. 

Explanation: The input to PI tries to take the address of an operand that does not 
have an address. 

Programmer Response: Simplify the statement involved. 

$ COMPILER ERROR NUMBER 745 DURING PHASE PI. 

Explanation: No storage base has been provided for a variable in the input to PI. 

$ COMPILER ERROR NUMBER 746 DURING PHASE PI. 

Explanation: Too many temporaries alive at the same time. 

Programmer Response: Try to simplify the statememt involved. 

$ COMPILER ERROR NUMBER 762 DURING PHASE QI. 

Explanation: A text table that should have been deleted by an earlier phase has been 
f~und in the input text stream. 

$ COMPILER ERROR NUMBER 763 DURING PHASE QI. 

Explanation: Invalid input - addressing vector contains incorrect information. 
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$ COMPILER ERROR NUMBER 781 DURING PHASE QA. 

Explanation: Invalid input to the phase. 

Programmer Response: Modify the statement referred to, if possible. 

$ COMPILER ERROR NUMBER 782 DURING PHASEQA. 

Explanation: More registers are required than are available. Caused either by bad 
input or by logic error in the phase. 

Programmer Response: Simplify the statement referred to; for example, perform 
subscript calculation before the statement. 

$ COMPILER ERROR NUMBER 783 DURING PHASE QA. 

Explanation: Q-temp. table full, or missing Q-temp. 

Programmer Response: Simplify the statement referred to. 

$ COMPILER ERROR NUMBER 784 DURING PHASE QA. 

Explanation: All storage for register temporaries has been used, or missing register 
temporary. 

Programmer Response: Simplify the statement. If a multiple assignment, ensure that 
there are not more than 32 targets. 

$ COMPILER ERROR NUMBER 185 DURING PHASE QA. 

Explanation: Register allocation has found a reference to a base number that s~ould 
already have been set up, but either it has not been set up or it has been lost. 

$ COMPILER ERROR NUMBER 801 DURING PHASE QE. 

Explanation: An unrecognizable text table has been found in the input text stream. 

$ COMPILER ERROR NUMBER 901 DURING PHASE SK. 

Explanation: Raised by missing, invalid, or duplicate label. 

$ COMPILER ERROR NUMBER 902 DURING PHASE SK. 

Explanation: General register 0 has been used as a base register. 

$ COMPILER ERROR NUMBER 903 DURING PHASE SK. 

Explanation: An error has been made in the allocation of region numbers. 

Programmer Response: Attempt to break up large EDIT or FORMAT statements. 

$ COMPILER ERROR NUMBER 904 DURING PHASE SK. 

Explanation: Untranslated text table - a text table has not been converted to object 
code by any of the code qeneration phases. 
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$ COMPILER ERROR NUMBER 905 DURING PHASE SK. 

Explanation: Too many labels (both user-supplied and compiler-generated) in the 
program, resulting in overflow of the label table. 

Programmer Response: Attempt to simplify the program by reducing the number of labels 
used. 

$ COMPILER ERROR NUMBER 906 DURING PHASE SR. 

Explanation: An invalid operation code has been produced by one, of the code 
generation phases. 

$ COMPILER ERROR NUMBER 901 DURING PHASE SK. 

Explanation: Too many blocks (BEGIN, PROC, and ON) in the program. 

Programmer Response: Rerun with larger SIZE parameter. 

$ COMPILER ERROR NUMBER 921 DURING PHASE SI. 

Explanation: Instructions selected from a code skeleton include a local branch 
without a corresponding local label. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 922 DURING PHASE SI. 

Explanation: ~he number of AtCONS requested by phase SK e~eeds the number allocated 
ty storage allocation. (The value in XSAADCS exceeds the value in xadcs.) 

$ COMPILER ERROR NUMBER 941 DURING PHASE SM. 

Explanation: An invalid entry has been found in the pseudo constants pool. 

$ COMPILER ERROR NUMBER 942 DURING PHASE SM. 

Explanation: An inline constant has been found with an invalid type flag. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 943 DURING PHASE SM. 

Explanation: A marker in the text has an invalid type byte. 

Programmer Response: Rewrite the statement referred to in the error message. 

$ COMPILER ERROR NUMBER 944 DURING PHASE SM. 

Explanation: An invalid dictionary reference has been found in the input text stream. 

Programmer Response: Rewrite the statement referred to in the error message. 
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$ COMPILER ERROR NUMBER 945 DURING PHASE SM. 

Explanation: An invalid dictionary reference has been found in one of the input text 
streams. 

$ COMPILER ERROR NUMBER 946 DURING PHASE SM. 

Explanaton: An invalid dictionary reference has been found, derived indirectly from 
text or dictionary. 
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APPENDIX C: SEQUENCE OF PHASE I,OADING 

This Chart is designed to enable it to be readily removed and for convenience is bound at 
the rear of the manual. 
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APPENDIX D: CREATION AND USAGE OF DATA AREAS 

The chart contained in this appendix indicates the creation and usage of the main data 
areas used during compilation. 

The processing phases are shown in the basic phase loading order: optionally-loaded 
phases are indicated. Beside each phase are shown the main data areas that can exist in 
main storage during execution of the phase. Because only one phase plus the resident 
control phase. (Phase AA~. can reside in main storage at anyone time. each horizontal 
section of the chart can be considered as a symbolic representation of the compiler 
partition of main storage. Where access to a data area for either reading or writing 
purposes is not shown. some or all of the pages containing that data may remain either lli 
main storage or on the spill data set throughout execution of the relevant phase. 

The key indicates other information that is included in the chart. 

This Chart is designed to enable it to be readily removed and for convenience is bound at 
the rear of the manual. 
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Glossary 

This section provides definitions for many of the terms used in this publication. 

aggregate: see data aggregate. 

array expression: an expression whose evaluation yields an array of values. 

back dominator (of a flow unit, F): the flow unit nearest to F through which control 
~ flow before F receives control for the first time. 

back target (of a loop): the flow unit nearest to the loop entry unit through which 
control must pass before the loop is entered. A loop back target is the back dominator 
of the loop entry unit. 

backward connector (of a flow unit, F): a flow unit which can pass control directly to 
F. 

batch processing: a systems approach to processing where a number of similar input items 
are grouped for processing during the same machine run. 

block-header statement: the PROCEDURE or BEGIN statement that heads a block of 
statements. 

book: an invariant sequence of code and/or data definitions that can be introduced into 
the assembly of a compiler module by use of a COPY statement. 

built-in function: a function that is supplied by the language. 

chameleon temporary operand: a form of temporary operand generated when an expression is 
used as an argument and no corresponding parameter descriptor is available, or when an 
expression is used in a PUT LIST statement. This form of temporary operand is changed 
during later processing. 

communication area (XCOMM): a control section, contained within the resident control 
phase (Phase AA), that defines an area of storage used for communication between phases. 

compile-time statements: special statements appearing in the source program that specify 
how the source program text is to be altered; they are identified by a leading percent 
sign (" and are executed as they are encountered by the compile-time preprocessor (they 
appear without the percent sign in preprocessor procedures). 

connected storage: an area of storage associated with a reference, such as an expression­
that specifies adjacent elements of an array, which contains data items not associated 
with the reference. 

contextual declaration: the association of attributes with an identifier according to 
the context in which the identifier appears. 

controlled parameter: a parameter for which the CONTROLLED attribute is specified in a 
DECLARE statement; it can be associated only with arguments that have the CONTROLLED 
attribute. 

controlled storage: storage whose allocation and release is controlled by the 
programmer, with immediate access to the latest allocation only. 

controlled variable: a variable whose allocation and release are controlled by special 
purpose statements (ALLOCATE and FREE), with access to the current generation only. 

core page (core copy): the main storage copy of the text page currently being processed. 

data: representation of information or of value. 
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data aggregate: a logical collection of two or more data items that can be referred to 
by a single name (possibly subscripted and/or qualified), as well as by individual names: 
an array or structure. 

data element: see data item. 

data element descriptor (OED): a control block generated for an edit-directed I/O 
statement to provide a description of the characteristics of data passed to the PL/I 
library for conversion or stream I/O. An object-time DEO is therefore the equivalent of 
the data list of an edit-directed I/O statement. Compile-time DEOs have a different 
format to those that are used during execution and never appear in the executable 
program. See also descriptor and format element descriptor. 

data item: a single unit of data. 

data set: a collection of data external to the program that can be accessed by the 
program by reference to a single file name. 

~: see data element descriptor. 

descriptor: a control block which provides additional information to that given in a 
data element descriptor. It is generated when adjustable extents are involved, or when 
an item is to be passed as an argument and the associated parameter is the type that can 
be declared with an asterisk among its attributes. See also data element descriptor. 

dictionary: the term dictionary is used to refer to a particular collection of data, 
used extensively during compilation. 

dimensionality: the number of bounds specifications associated with an array 
declaration. 

element: a single data item as opposed to a collection of data items, such as a 
structure or an array" (sometimes called a scalar item~. 

element expression: an expression whose evaluation yields an element value. 

element variable: a variable that can represent only a single value at an~ one point in 
time. 

entry expression: the representation of an entry value, that is, an entry constant or an 
entry variable. 

entry unit: a flow unit that begins with a block-entry statement (PROCEDURE, BEGIN, 
ON-BEGIN, or ENTRY) Qr which has a label that can be branched-to from an on-unit. 

extended code: the mixture of Type-1 and Type-2 text formats and special markers which 
exists from the start of code generation until the end of compilation. This mixture is 
due to the fact that more than one phase is involved in the generation of machine code, 
and because each of them only processes certain types of text tables. Thus, a time 
exists when the text stream contains machine code that has replaced text tables, and text 
tables that have yet to be replaced. In addition, special markers are inserted in the 
text to indicate processing required by later phases. 

external procedure: a procedure that is not contained in any other procedure. 

factoring: the applicaiton of one or more attributes or of a level number to a list of 
parenthesized names. 

FED: see format element descriptor. 

flow unit: a sequence of text defining a sequence of code that has no intermediate 
branching points, and therefore can only be logically entered at the beginning and left 
at the end. 

format element descriptor (FED): a control block generated for an edit-directed I/O 
statement or FORMAT statement to provide a description of the data characteristics of the 
I/O buffer used. A FED is therefore equivalent to the format list of an edit-directed 
I/O statement. See also data element descriptor. 
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forward connector (of a flow unit, F): a flow unit to which F can pass control directly. 

forward target (of a loop): the flow unit to which control passes when the execution of 
a loop is complete. 

general dictionary: built initially in the Dictionary Build Stage (Phases GA, GI, GE, 
and GM), the general dictionary is used throughout compilation to store a wide variety of 
information, such as: 

• details of the block structure of the program. 

• the format and dimensions of data aggregates. 

• descriptions of constant values too great to be conveniently held in text. 

• standard default attributes to be applied to implicit declarations. 

• collections of information required for optimization. 

• descriptions of control blocks, etc., to be generated in the object module. 

Entries in the general dictionary are of variable length but have a fixed alignment. 

global optimization: optimization performed by a particular section of the compiler, 
which is only executed in response to programmer specification of the OPTIMIZE compiler 
option. This option enables the programmer to specify that the program is to be modified 
in such a way that less time is required for execution of the object program. This 
optimization may also have a secondary effect of reducing the amount of storage required 
for the object module. 

global temporary operand: a temporary operand that may be used in several statements. 
either within a flow unit, or within a block. 

infix operator: an operator that defines an operation between two operands. 

iteration factor: an expression that specifies: 

1. the number of consecutive elements of an array that are to be initialized with a 
given constant. 

2. the number of times a given format item or list of format items is to be used in 
succession in a format list. 

iterative group: a do-group whose DO statement specifies a control variable and/or a 
WHILE option. 

level number (of a flow unit, F): a number that is one greater than the smallest number 
of flow units through which control must pass to get from an entry unit to F. Entry 
units have a level number of one. 

library: a collection of related files or modules. 

library routine: a proven routine that is maintained in a program library. 

local optimization: optimization performed when particular language featUres or 
situations are recognized by various sections of the compiler during any compilation. 

local temporary operand: a temporary operand whose use is confined to within one 
statement. 

loop entry unit: a flow unit that starts with the entry point of a loop. A flow unit is 
a loop entry unit either if it has itself as a backward connector or if it has one or 
more backward connectors for which it is the back dominator. 

macro instruction: an instruction in a source language that is equivalent to a specified 
sequence of machine instructions. 
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names dictionary~ built entirely in the Dictionary Build Stage (Phases GA, GI, GE, and 
GM)" the names dictionary is used to hold the names of all the variable identifiers and 
some of the constants that appear in the text. Each entry contains pointers to 
associated entries in other dictionary sections. 

no-storage temoorary operand: a temporary operand generated in circumstances where the 
argument or operand can be considered to be defined or overlaid on an existing data 
aggregate, and therefore no storage allocation is required for it. 

optimization: the generation, by the compiler, of machine code that can be executed more 
efficiently than code produced by direct translation of the PL/I source program. Two 
main forms of optimization are performed, local optimization and global optimization. 

overflow pages: additional text pages acquired by Phase KA at the rate of one overflow 
page for every four existing text pages. These pages are used to hold any additional 
text tables that are created in the Statement Processing Stage (and subsequent stages). 

overlay: the technique of repeatedly using the same blocks of internal storage during 
stages of a program. When one routine is no longer needed in storage~ another routine 
can replace all or part of it. 

~: a record containing data-management information and processable data, and used 
internally in the compiler. 

page address: the start address of a page in main storage. 

page area: the area of main storage available for the storage of data. 

page header: the first 16 bytes of a page, containing data management information. Only 
part of the page header is copied onto the spill data set during page spilling 
operations. 

page number: each section of the dictionary (names, variable, general, and storage) is 
built on a separate page or sequence of pages. Within each section, the pages are 
numbered sequentially, starting at zero. This page number is contained in a field in the 
page header. 

page size: the m1n1mum page size is 1300 bytes, of which 20 bytes are used to hold 
data-handling information, and 1280 bytes are available for processable data. If storage 
is available for fourteen or more pages of this size, the page size is increased to 2580 
bytes, of which 2560 bytes can be used for processable data. The page size is calculated 
by a routine contained in the initialization phase, Phase AE. 

page status: a page in main storage is always given a specific status. The status, 
which can be one of six grades, indicates the relationship between the core copy and the 
spill copy, and the accessibility of the core page. The six status grades are: 

• UNMOVABLE READ/WRITE 

• UNMOVABLE READ-ONLY 

• SPILLABLE (MOVABLE READ/WRITE) 

• USABLE (MOVABLE READ-ONLY) 

• DISCARDED 

• UNUSED 

phase: a series of executable instructions and definitions contained in a load module 
which can be individually loaded and executed to perform one or more functions required 
in the process of compilation. 

phase area: that area of main storage into which each phase of the compiler (with the 
exception of the resident control phase, Phase AA) is loaded in turn. 

postfix Polish notation: a method of forming mathematical expressions in which each 
operator is preceded by its operands. 
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preprocessed text: the output from the compile-time statement preprocessor. This output 
is a sequence of characters that is altered source program text and which serves as input 
to those stages of the compiler in which the actual compilation is performed. 

preprocessor s~a~emen~s: see compile-time statements. 

Q-temp: see qualified temporary operand. 

qualified temporary operand (Q-temp.): a temporary operand generated to replace 
qualified items such as array-elements or based variables. A Q-temp. contains a 
description of the data type of the item referred to, and provides a lJeans of identifying 
the qualifying information. 

register usage table (RUT): created and maintained in the phase working area, this table 
indicates the current content of registers and the items within a flow unit that are 
already held in registers. It is updated as registers are allocated. 

resident and transient libraries: these libraries consist of sets of standard 
subroutines that are used for the majority of interfaces with the system and for those 
jobS that can be most efficiently done by the use of interpretive subroutines. Resident 
library modules are called by and link-edited with the executable program phase. 
Transient library modules are called from resident library modules, and are loaded into 
dynamically-allocated storage when they are required: when they are no longer needed, the 
storage is freed and may be overwritten. 

repetition factor: a parenthesized unsigned decimal integer constant preceding a string 
configuration as a shorthand representation of a string constant. The repetition factor 
specifies the number of occurrences that make up the actual constant. In picture 
specifications, the repetition factor specifies repetition of a single picture character. 

root module: the segment of an overlay program that remains in main storage at all times 
during the execution of the overlay program. 

RY!: see register usage table. 

scalar item: a Single item of data; an element. 

scalar variable: a variable that can represent only a single data item: an element 
variable. 

scratch page: a page used as temporary workspace by one or more phases. 

source module: a series of statements in the symbolic language of an assembler or 
compiler, which constitutes the en~ire input to a single execution of the assembly or 
compiler. 

source program: the program that serves as input to the compiler. The source ~rogram 
may contain compile-time statements. 

spill candidate: the first suitable page found in the search of the page chains for 
either a new page or an existing page. 

spill data set: a data set used to hold internal data (text, dictionary, etc.,) that is 
not currently being accessed or processed, and which cannot be retained in main storage. 

spill page (spill copy): the spill data set copy of the text page currently being 
processed. 

stage: the compilation process performed by this compiler consists of a number of major 
operations, which are performed in sequence by the execution of some or all of the 52 
phases that make up the compiler. In relation to these major operations, the phases can 
be collected logically into ten groups which, for descriptive purposes, are referred to 
as stages. 

storage dictionary: used to hold information about the amount and location of storage 
required for every identifier in the object module. It is built by the storage 
allocation phase (Phase PEl when most of the information about the object code to be 
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generated has been determined. and can be considered as an extension of the variables 
dictionary. 

strength reduction: reduction of the complexity of operations performed within a loop_ 
It may also involve some common expression elimination and backward movement of text. 

symbol table: a control block generated during compilation to hold the name of the 
variable during execution and associate it with the address of the variable. Used only 
when data-directed I/O or the CHECK condition is specified. 

temporary operands: because PL/I statements can contain an unlimited number of operands, 
it is frequently necessary to set up fields containing intermediate results. These 
fields are known as temporary operands. 

text: the main stream of internal data. consisting of the internal representation of 
statements and other items of information, originally corresponding to the PL/I source 
program and progressively transformed by phases of the compiler into the format required 
at output. 

transient library: see resident and transient libraries. 

Type-l text format: the sequential text stream in which all statements in a block appear 
before the first statement in a block at the next level of nesting. Within each block 
statements are retained in source-program order, and within each statement, statement 
elements are also retained in source order. The text retains the basic characteristics 
of Type-l text format from its generation in the Syntax Analysis Stage until it is 
processed by Phase II in the Text Formatting Stage. 

Type-2 text format: Phase II in the Text Formatting Stage translates the text from a 
stream of statements (see .Type-l text format) into a series if fixed-length text tables. 
each 32 bytes long. Text in this format is referred to as Type-2 text. 

variables dictionary: built initially in the Dictionary Build Stage, the variables 
dictionary contains an entry for each variable in the text. Each entry contains code 
indicating the attributes of the variable, and a reference to the corresponding entry in 
the names dictionary. 

XCOMM: see communication area. 
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Index 

Note: This index does not contain entries for language features. It is intended to be 
used in conjunction with the directory in section 4 (pages 494-549), which indicates the 
phases that process particular language features. 

% statement (see compile-time statement) 

abort dump (see dumps) 
addressing of storage 277,284 
aggregate assignment optimization 

in Phase IE 125 
in Phase KE 171 

aggregate locator 667 
aggregate mapping 165 
aggregate table 

construction of 101 
dictionary entries 571-573 

aggregate temporary operand 119-122 
aggregate expansion 125 
algorithm 

F 258 
independent 258 
optimizer 257 

alias information 235 
argument matching 

aggregate-argument matching 119 
element-argument matching 143 

array and structure mapping 165 
array descriptor 667 
attribute collection list 91 
attribute processsing 93 
attribute tree 91 
attributes listing 150 

back dominator 247 
definition 709 

back target 234 
definition 709 

backward connector 231 
definition 709 

backward connector table (BeT) 248 
backward movement 255 
base numbers 275 
BCD preprocessor 49 
bit-strip array (in code generation) 300 
block chaining 76 
block denesting 81 
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block header 
entry in general dictionary 569 
in declaration-expressions file 605 
in dictionary-text stream 605 
in Type-2 text 616 

block-optimization entry 581 
book 18,709 
books used in the compiler 697 
built-in function 709 

declarations 109 
processing phase 213 

busy-on entry 253 
busy-on-exit 253 

charact.er code dependence 12 
CHARSET(48) option 19 
CHAHSE'I' (BCD) option 19 
COBOL (see interlanguage communication) 
code bytes 

operand code bytes 585-591 
operator code bytes 615-616 
text code bytes in Type-l text 610-613 

code generation 295 
code-skeleton array 300 
common-expression elimination 255 

F algorithm 258 
independent algorithm 258 
optimizer algorithm 257 

communication area (XCOMM) 
description 8,551-563 
definition 709 

initialization of 36 
con;pi Ie-time statement 19 

definition 709 
compile-time statement preprocessor 52 
compiler 

general organization 8 
input and output 6 

compiler-error messages 699 
compiler-options processing 37 
compi ler-generated subroutines 

for stream I/O processing 205 
for string-handling operations 223 

constants analysis 267 
contextual declarations 96 
COUNT option 

implementation of 306 
cross-reference listing 150 

data 709 
data aggregates (see aggregates) 

definition 710 
data areas 

creation and usage 708 
dumping of 676 
layouts 551-674 

data set 
definition 710 
opening 3b 
used by the compiler 7 

data-element 710 
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data-element descriptor (OED) 
at compile-time 598 
at execution time 660-663 
definition 710 

debugging aids 676 
debugging macros 682,697 
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declaration expressions 102,112 
declaration-expressions file 102,605-610 
OED (see data-element descriptor) 
default directory 90 
defa ult opti ons 37 
descriptors 666-668 

definition 710 
diagnostic aids 676 
diagnostic messages 

phase identification 689 
Phase CE 61 
Phase UA 319 

dictionary 22,566 
definition 710 

dictionary-build stage 86 
dictionary reference 30 
dicationary-text stream 80,605 
directory 

functions listed by language feature 495 
functions listed by phase 521 

discard table 24 
dumps 

abort dump 677,679 
compiler dump phase 327 
dynamic dump 679 
interphase dump 679 
use of the DUMP option 676 

entry unit 231 
definition 710 

error messages 699 
error-message editor 

Phase CE 61 
Phase UA 319 

ESD option 
proce ss i ng 316 

ESD records 297,311 
execution-trace facility 683 
explicit declarations 89 
expression analysis 141 
expression-result length 171 
extended code 

definition 710 
description 21,669 
gen~ration of 301 
markers 301,670-672 

external-symbol dictionary (ESD) 8,307 

F algorithm 258 
factor-level stack 91 
FCB (see file control block) 
FED (see format element descriptor) 
file control block 575-576 

For language features see directory (pages 494-549) 717 



Page of LY33-6010-1, Revised June 1974 by TNL LN33-6115 

final assembly stage 295 
FLOW option 

implementation of 306 
flow unit 231 

definition 710 
flow unit information table (FUIT) 248 
FORTRAN (see interlanguage communication) 
format element descriptor (FED) 661-663 

definition 710 
forward connector 231 

definition 711 
forward connector table (FCT) 248 
forward target 233 

definition 711 
function index (see directory) 
functions of compiler stages 17 

general dictionary 
definition 711 
format of entries 

general organization 
global optimization 

defintion 711 

22 

569-583 
of the compiler 
5,231 

global temporary operand 711 

hash chains 
in global optimization 258 
in names dictionary 86 

hash table 
in dictionary-build operations 86 
in global optimization 242,658 

hash-chain table 242,658 
hashing 

in dicationary-build operations 86 
in global optimization 258 

implicit declarations 106 
in-core page directory 24 
independent algorithm 258 
input 

to c ompi ler 6 

8 

to phases (see individual phase descriptions) 
input record flowpaths 20 
interlanguage communication 160 
internal text formats 21 
interphase dump 679 
interrupt-handling routine 46 

KEY descriptor 578,579 

label resolution 303 
label-trace facility 682 
level number (of flow unit) 231 

definition 711 
LIKE directory 90 
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LIKE attribute processing 93 
local optimization 5 

definition 111 
locator chains 114 
locator-qualifier statements 606 
loop entry unit 233 

definition 711 
loop data entry 254 

macro instructions 
debugging macros 682-686,697 
definition 711 
dictionary-accessing macros 692 
general purpose macros 692 
input/output macros 690 
module-construction macros 690 
special-purpose macros 694 
text-accessing macros 691 
use of macros in the compiler 18,345 

macro preprocessor (see Phase CAl 
mapping of arrays 165 
mapping of structures 165 
matching of arguments and parameters 

aggregate arguments 119 
element arguments 143 

name resolution 106 
names dictionary 22 

defintion 112 
format of entries 556-567 

object listings 315 
object-code generation 295 
object-module assembly 307 
operands 

code bytes 315,585-591 
six-byte references to 592-597 
usage in text tables 621-653 

operators 
code bytes in Type-1 text 610-613 
code bytes in Type-2 text 615-616 

optimizer algorithm 251 
output records 307 
overflow entries (in general dictionary) 84,583 
overflow pages 147,149 

definition 712 
overflow-page index table 147,564 

page 23,564 
definition 712 

page area 23 
definition 712 
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page-handling 
dictionary-page handling 30 
text-page handling 27 

page-handling routine 45 
page-handling scheme 23 
page header 564 

definition 712 
page header table 

format of 565 
page space 23,564 
page-spilling algorithm 26,45 
page size 23,40 

definition 712 
page space 23,584 
page status 24.2 

definition 712 
page-status chains 25 
phase, definition of 712 

Phase AA 
description 41 
flowchart 349 
organization 348 

Phase AE 
description 35 
flowchart 352 
organization 351 

Phase AI 
description 327 
flowchart 492 
organization 490 

Phase BA 
description 49 
flowchart 354 
functions 521 
organization 353 

Phase CA 
descripticn 52 
flowchart 361 
fUnctions 521 
organization 355 

Phase CE 
description 61 
flowchart 366 
or9aniza-tion 364 

Phase EA/EC 
description 69 
flowchart 370 
functions 521 
organization 368 

Phase EE 
description 79 
flowchart 373 
functions 522 
organization 371 
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Phase EI 
description 84 
flowchart 375 
functions 52q 
organization 374 

Phase GA 
description 89 
flowchart 379 
fUnctions 525 
organization 376 

Phase GE 
description 99 
flowchart 383 
functions 527 
organization 382 

Phase GI 
description 96 
flowchart 381 
functions 527 
organization 370 

Phase GM 
description 106 
flowchart 386 
functions 528 
organization 384 

Phase IA 
description 112 
flowchart 389 
functions 528 
organization 387 

Phase ID 
description 119 
flowchart 393 
functions 529 
organization 391 

Phase IE 
description 125 
flowchart 396 
functions 530 
organization 39q 

Phase II 
description 13q 
flowcharts 399 
functions 531 
organization 397 

Phase IK 
description 150 
flowchart 403 
functions 534 
organization q01 

Phase 1M 
description 159 
flowchart 409 
functions 534 
organization Q07 
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Phase IQ 
description 165 
flowchart 411 
functions 535 
organization 410 

Phase KA 
description 153 
flowchart 406 
functions 536 
organization 404 

Phase KE 
description 170 
flowchart 414 
functions 537 
organization 412 

Phase KI 
description 175 
flowchart 417 
functions 537 
organization 416 

Phase KK 
description 213 
flowchart 443 
functions 538 
organization 441 

Phase KL 
description 187 
flowchart 423 
function$ 538 
organization 421 

Phase KM 
description 190 
flowchart 427 
functions 539 
organization 424 

Phase KQ 
description 199 
flowchart 430 
functions 539 
organization 428 

Phase KT 
description 180 
flowchart 420 
functions 540 
organization 418 

Phase KV 
description 207 
flowchart 432 
functions 540 
organization 431 

Phase KX 
description 227 
flowchart 453 
functions 541 
organization 450 
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Phase OA 
description 235 
flowchart 434 
functions 541 
organization 433 

Phase OC 
description 218 
flowchart 446 
functions 541 
organization 444 

Phase OE 
description 242 
flowchart 436 
functions 542 
organization 435 

Phase OI 
description 248 
flowchart 438 
functions 542 
organization 437 

Phase OM 
description 255 
flowchart 440 
functions 543 
organization 439 

Phase OX 
description 223 
flowchart 449 
functions 543 
organization 447 

Phase PA 
description 267 
flowchart 460 
functions 544 
organization 458 

Phase PC 
description 263 
flowchart 457 
functions 544 
organization 455 

Phase PE 
description 273 
flowchart 464 
functions 546 
organization 461 

Phase PI 
description 277 
flowchart 467 
functions 546 
organization 465 

Phase QA 
description 290 
flowchart 472 
functions 547 
organization 471 
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Phase QE 
description 293 
flowchart 475 
functions 547 
organization 473 

Phase QI 
description 283 
flowchart 470 
functions 547 
organization 468 

Phases SA, SC, SD, and SQ 
description 295 
flowchart 479 
functions 548,549 
organization 476 

Phase SI 
description 307 
flowchart 484 
functions 548 
organization 483 

Phase SK 
description 303 
flowchart 482 
functions 549 
organization 480 

Phase SM 
description 315 
flowchart 485 
functions 549 
organization 484 

Phase UA 
description 319 
flowchart 489 
organization 487 

phase-loading routine 43 
phase loading sequence 333,707 
phase structure 344 
PLIOAS module 37 
prefix processing 72 
preprocessor dictionaries 

building and usage of 54 
entries in 673-674 

preprocessor phases (see Phases CA and BA) 
prologue code 180 
pseudo constants pool 263,659 

qualified temporary operand (Q-temp., 142 
definition 713 

Record descriptor 578,579 
record I/O statement processing 190 
register allocation 292 
registers 

naming convention 18 
use in the compiler 681 
allocation for execution-time 180 

relocation dictionary (RLD) 7,307 
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resident control phase (see Phase 1A) 
RLD records 307,312 

six-byte references to operands 
spill candidate 26 

definition 7131 
spill-supervising routine 45 
stage, definition of 713 
stages of the compiler 17 
start routine (in Phase AA) 41 
statement processing stage 146 
statement-type chains 154 
storage and register allocation 
storage dictionary 22,274 

definition 713 
format of entries 584 

storage for temporary operands 
stream I/O statement processing 
strength reduction 

in Phase KV 210 
in Phase OM 255 

string descriptor 666 
structure mapping 165 
structure table 90 
subscript processing 

in Phase KE 172 
in Phase OM 260 

symbol table 263,665-666 
definition 714 

syntax analysis 74 

temporary storage 283 
text code bytes (see code bytes) 
text formats 21,600-658 
text table 134 
text-page handling 27 
text translation 134 
trace facilites 682 

592-597 

stage 263 

283 
199,130 

transient control phase (see Phase AE) 
TXT records 307,312 
text reference (format of) 565.1 
Type-1 text 21,600-613 

definition 714 
Type-1 to Type-2 text translation 135 
Type-2 text 21,135,614-658 

definition 714 

variables dictionary 22 
definition 714 

format of entries 567-568 

XBELCH (statement-type chain) 154,558 
XCOMM (see communication area) 
XDOCH (statement-type chain) 154,558 
XDYDP 684 
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XREF option 150 
XRIOCH (statment-type chain) 
XROUT 345 
XSIOCH (statement-type chain) 
XSTG 346 
XSUBCH (statement-type chain) 
XSYSCH (statement-type chain) 

154,158 
154,158 

48-character preprocessor (see phase BA) 
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APPENDIX C SEQUENCE OF PHASE LOADING 

PHASE AA·Resident Control Phase. 
Contains service routines including 

---------l 
- I CONTROL STAGE I I 

phase load routin •. I 
I 
I 

compilation .--_____ J 

start routine .... -----------------....... 
Load default options 
module (PLIOAS) 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

rl 
I I 
I I 
I I 

I 
I 
I 
I 

DUMP 
,... ___ -- option 

I • specified 
Allocate storage 
and load dump 
phase (All 

MACRO option 
IPIIcified 

CHARSET(48) and/or 
CHARSET(BCD) option. 

I 
I 
I 
I 
I 
I 

~-- ________ 1 ___ --:;.cg::": -- ------
,------- - --- ----- -------:1 
I PREPROCESSOR I 

I 
I 
I 

..J 

I ~ ~E I 
I I 

j PreprocellOr diagnostics 
not generated 

NOSYN option specified 
but not SOURCE 

SOURCE specified or SYN or 

I 
I 
I 
I 
I 
I 
I 

I 

~ __ -.. ___ NOSYN (qual.) with qual. 

NOSYN or not elCc:eeded 
~ ___ --1-_ NOSYN (qual.) with 

L ___ qual.~eeded~ _________________ J 

r-­
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
r---­
I 
I 
I 

I 
I 
I 
I 

Syntax check 
not requ ired 

I Compiler diagnostics not generated 
....... --- and NOCOMPILE specified or NOCOMPILE (quail 

I ;ith qual. exceeded 

I 
I 
I Compiler diagnostics generated 

r---I---- and NOCOMPILE or 
L _ -1 NOCOMPILE (qual) specified 

....... ~ I 
L_ 

,---­
I 
I 
I 
I 
I 
I 
I 

NOCOMPILE (qual) specified 
with qual. not exceeded 

----- - ---1 
~~ I I SYNTAX ANALYSISSTAGEII 

Source program 
contains stream 
1/0 statements 

I 
I 
I 
I 
I 
I 
I 
I 
I __________ -..1 

- - - - - - - -- --, 
I DICTIONARY BUILD STAGE I I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

___ J 

------------l 
EXPRESSION ANALYSIS AND I 
TEXT FORMATTING STAGE I 

I 
I 
I 

o 
t1 
QJ 
CD 
t1 

Z 
o . 

o 
n 
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O 
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m 
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compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

compilation 
end routine 

SOURCE specified or SYN or 
~--____ NOSYN (quaI.l with qual. 

NOSYN or 
~ _____ .L..- NOSYN (qual.) with 

L ___ q~.~~.:.- __ _ 
not exceeded I 

I 
_ ____ J 

r-­
I 

---- - - - --, 
I 

~~ I I SYNTAX ANALYSIS STAGE \ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Syntax check 
not required 

Source program 
contains stream 
I/O statements 

I 
I 
I 
I 
I 
I 
I 
I 
I 

L __________ ..J 

r--­
I 

- - - - - - - -- --, 
I DICTIONARY BUILD STAGE I 

I 
I 

I 
I 
I 
I 
I Compiler diagnostics not generated 

......... ~--and NOCOMPILE specified or NOCOMPILE (quail 

I 
I 
I 

with qual. exceeded 

I Compiler diagnostics generated 
r------- and NOCOMPILE or L _ -1 NOCOMPI LE (quail specified 

......... I 

L 
NOCOMPILE (quail specified 
with qual. not exceeded 

--- - ___________ J 

r-------------- ------- --- --l 

I 
I 

EXPRESSION ANAL YSIS AND I 
TEXT FORMATTING STAGE I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I L ______________ _ _______ J 
,-------------- ----------l 

I STATEMENT PROCESSING STAGE I I 
I XREF and/or ATR 

options specified 

Any combination of, or anyone of, Phases IM-KI 
can be loaded, depending on source program content 

Any combination of, or anyone of, Phases 
K L-KQ can be loaded, depending on source 
program content. Phase KM cannot be 
loaded from Phase KT 

I OPTIMIZE option specified 
L _____________________ , 
r - - -- - ------- - --- - -- -l 
I I GLOBAL OPTIMIZATION STAGE II : 
I I I 
I I 

I I I 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _--.J_ I 

r~------------------ ~ 

I 

I 

Phases OC or OX 
can be loaded 
depending on source 
program content 

L ________ _ 



I 

;==~~====~~-~-~~~~===~ll 
I I GLOBAL OPTIMIZATION STAGE II : 

OPTIMIZE option specified 

I I 
I I 

I I I 
L __ _ 

------ .J 
r-------------------=-~ 
I 

I 
L ____ _ 

Phases OC or OX 
can be loaded 
depending on source 
program content 

,---------------------------, 
I STORAGE & REGISTERS I 
I ALLOCATION STAGE 

I 
I 
I 

I 
I 

t--___ -OPTIM IZE 
options specified 

L _______________________ _ 

I 
I 
I 
I 
I 

_ ---1 

,---------------------------, 
I FINAL ASSEMBLY STAGE I 

----..-~ ·Phase loaded 

L _____________ _ 

depending on source 
program content 

One of more listing 
option specified 

Compiler diagnostics generated I _________ ----.I 

compilation 14 ___________________ .-. 

end routine 

interrupt 
handling 
routine 

1--- -- - - -- - - - - - - -- -- ----l 
I IDIAGNOSTICS STAG~ I 

: I 
I I 

DUMP option specified I 

compilation ~------_---_>------------------' 

I 
I 
I end routine 

_______________ .J 



03 • 
APPENDIX D CREATION AND USAGE OF DATA AREAS 

RESIDENT TRANSIENT HANDLED ON TEXT PAGES HANDLED ON 
DICTIONARY PAGES 

A 

CON- COMM. PROCESSING MAIN SECONDARY TEXT DIAG. 
TROL AREA PHASE TEXT STREAM OR AND 
PHASE STRM. MISCELLANEOUS TABLES ERROR 

MSGS. 

PREPROCESSOR STAGE 

AA R W PHASE BA • R W (W) 
48 CHAR/BCD SF 1 
PREPROCESSOR 

AA R W PHA~ECA • R W R W (W) R W R W 8 
COMPILE-TIME SF 2 1 3 4 
PREPROCESSOR 

AA R W PHASE CE • R W R W R R 
PREPROC.DIAGN· 21 5 1 4 
MSG. EDITOR 

SYNTAX ANALYSIS STAGE 

AA R W PHASE EA R W R W (W) 
SYNTAX ANAL YSIS T1 6 
- PASS 1 

c AA R W PHASE EE R W R W (W) 
SYNTAX ANALYSIS T1 7 
- PASS 2 & 

AA R W PHASE EI •• R W (W) 

SYNTAX ANALYSIS T1 7 
- PASS 3 & 

DICTIONARY BUILD STAGE 
",' .. :: ::::.::;.:;., .. )::~::;:;:.:::.:: . .;:.::':":: .: .... 

:i 
. :':': . 

/.:\,.- . 
::::::;.: 

.. ', , . . .... '.:.;.: :':::': 
.,.:.:::,:" .... ", . '.:~::\~::: ::: ;}::::'::: ;:,::::::::'::::': 

D AA R W PHASE GA R R R W (W) W W W 
EXPLICIT T1 7 8 
DECLARATIONS & @ 

AA R W PHASE GI R R R W (W) R W R W R W 
CONTEXTUAL T1 7 8 
DECLARATIONS & @ 

AA R W PHASE GE R W R W (W) R W R W R W 
DECLARATION 7 9 8 
EXPRESSIONS & @ 

AA R W PHASE GM R W R R (W) R W R W R W 
IMPLICIT T1 9 8 

E 
DECLARATIONS & @ 

EXPRESSION ANALYSIS AND TEXT FORMATTING STAGE 

W AA R W PHASE IA R W (WI R R 
MERGE DECLA- T1 
RATION EXPS. 

AA R W PHASE 10 R W \W) R W R W 
MATCHING OF T1 
DATA-AGG. ARGS. 

AA R W PHASE IE R W (W) R R R 
AGGREGATE T1 

F EXPANSION 
AA R W PHA~E II R W (W) R W R 

EXP. ANALYSIS & T2 
TEXT FORMATTING 

STATEMENT PROCESSING STAGE - PART 1 

AA R W PHASE IK • R R W (WI R W R R 
ATTRIBUTES & T2 10 
X-REF. LISTING 

AA R W PHASEKA •• R W (WI R W R 
IF STATEMENT T2 

G PROCESSING • 
AA R W PHASE 1M •• R W (WI R W R W 

LANGUAGE T2 
COMMUN ICA nON 

AA R W PHASE IQ •• R W (WI R W R W 
ARRAY & STRUC- T2 
TU_RE MA~ING 

AA R W PHASE KE •• R W (WI R R 
SUBSCRIPT T2 
PROCESSING 

AA R W PHA~~ lSI •• R W (W, 
H DO STATEMENT T2 

PROCESSING 
AA R W PHA~E KI R W (WI R R R 

SYST. INTERFACE T2 
STMT. PROCESSING 

AA R W et:l6S~ ISL •• R W (WI R W R R W 
OPEN, CLOSE, & T2 
FIL.E nJ:(,,1 ,..c: 

AA R W eH6:i~ IS.M •• R w (WI R R R W 
RECORD 1/0 STMT T2 

A PROCESSING 

AA R W PHA~E Kg •• R W (W) R R W 
STREAM 1/0 STMT T2 
PROCESSING 

AA R W PHASE KV R w (W) R R 
SPECIAL CASE T2 

[I'" l, 

QbOBAL QPTIMIZATIQN ~TAG~ 
-'.,. 

AA IR W IPHASE OA '1 R I 11 n IR 
w 

EXTRN. OF_ ~~IAS T2 



E I (IMPLICIT I Tl I LLJ I ts I I I I I DECLARATIONS @ 

EXPRESSION ANALYSIS AND TEXT FORMATTING STAGE 

W AA R W PHASE IA R W (W) R R 
MERGE DECLA- T1 
RATION EXPS. 

AA R W PHASE 10 R W (W) R w R W 
MATCHING OF Tl 
DATA-AGG. ARGS. 

AA R W PHASE IE R W (W) R R R 
AGGREGATE T1 

F EXPANSION 

AA R W PHA~E II R W (W) R W R 
EXP. ANALYSIS Be T2 
TEXT FORMATTING 

STATEMENT PROCESSING STAGE - PART 1 

AA R W PHASE IK • R R W (WI R W R R 
A TTR I BUTES Be T2 10 
X·REF. LISTING 

AA R W PHASEKA •• R W (WI R W R 
IF STATEMENT T2 

G I PROCESSING • 
AA R W PHASE 1M .* R W (WI R W R W 

LANGUAGE T2 
COMMUNICATION 

AA R W PHASE IQ •• R W (WI R W R W 
ARRAY Be STRUC· T2 
TURE MAPPING 

AA R W PHASE KE •• R w (WI R R 
SUBSCRIPT T2 
PROCESSING 

AA R W PHA~E ~I 
.. R W (W 

H 00 STATEMENT T2 
PROCESSING 

AA R W PHA~E IS! R w (WI R R R 
SYST. INTERFACE T2 
STMT. P ROCESSI NG 

AA R W et:t6~E ~L •• R W (W) R W R R W 
OPEN, CLOSE, Be T2 
FIl.E nFr.1 N~ 

AA R W eHA5E IS.M .. R W (W) R R R W 
RECORD 1/0 STMT T2 
PROCESSING N 

A 

AA R W PHA~E Kg •• R W (W) R R W 
STREAM 1/0 STMT T2 
PROCESSING 

AA R W PHASE KV R W (W) R R 
SPECIAL CASE T2 
PROCESSI NG_ 

QLOBAL OPTIMIZATION STAGE 

AA R W PHA5E Q~ • R (W) R W R W 
EXTRN. OF ALIAS T2 

8 Be CAl.l -- Col 

AA R W PHA5~ QE • R w (W) R R W 
EXTRN. OF VBLS- T2 
USAGE Be FLO INF 

AA R W PHASE 01 • R W (W) R R W 
LOOP T2 
ANALYSIS 

AA R W PHASE OM • R W R W (W) R R 
TEXT T2 11 
OPTIMIZATION 

e STATEMENT PROCESSING STAGE - PART 2 

AA R W PHASE KK R W (W) D R W 
BIF AND PSV T2 
PROCESSING 

AA R W PHASE OC •• R W (W) R W 
STRING HANDLING T2 
OPTNS. - PART 1 

AA R W PHASE OX •• R W (W) R R R W 
STRING HANDLING T2 
OPTNS. - PART 2 

AA R W PHASE KX R W (W) R W 
D DATA T2 CIt 

CONVFHSIIJNS 

STORAGE AND REGISTERS ALLOCATION STAGE 

AA R W PHASE PC A W W W (W) R R W R W 
SYMBOL TABLE T2 13 1 :2~ 
RE~OLUTION @ ~it 

AA R W PHA~E PA R W R W R W W (WI R W: .. 
., ...... 

R W 
CONSTANTS T2 13 14 1~1 

ANALYSIS @ ~it 

AA R W PHASE PE R W W (W) R W R W 
E STORAGE 13 15 1"1 .I.. 

ALLOCATION @ Be 
AA R W PHASE PI R W R W R (WI R R 

ADDRESSING OF T2 13 16 15 1"1 .I.. 

STORAGE @ Be 

AA R W PHASE 01 A W R (WI R 
OPTIMIZED T2 16 12 ...... - l'll 

AA R W PHASE QA R W R W (W) 
REGISTER T2 17 12 
ALLOCATION 

F AA R W PHASE OE • R W 
ELiMTION OF UN· T2 12 
NEC. STGE. OPS. 

FINAL ASSEMBLY STAGE 

AA R W PHASE SA R W A R W 
OBJECT CODE EC R1 GENRTN. - PASS 1 

AA R W PHASE SO R W R R 
OBJECT CODE EC 12 
- - - -- - ~ -- -



- -

D AA R W PHASE OM . R W rn R 
TEXT T2 11 
OPTIMIZATION 

c STATEMENT PROCESSING STAGE - PART 2 

AA R W PHASE KK R W (W) D R W 
BIF AND PSV T2 
PROCESSING 

AA R W PHASE OC •• R W (W) R W 
STRING HANDLING T2 
OPTNS. - PART 1 

AA R W PHASE OX •• R W (W) R R R W 
STRING HANDLING T2 
OPTNS. - PART 2 

AA R W PHASE KX R W (W) R W 
D DATA T2 

lCO"'~KS INS 

STORAGE AND REGISTERS ALLOCATION STAGE 

AA R W PHASE PC R W W W (W) R R W R W 
SYMBOL TABLE T2 13 12 
RESOLUTION @ at 

AA R W PHA~E PA R W R W R W W (W) R W, ::':::::::"::'" R W 
CONSTANTS T2 13 14 12 
ANALYSIS @ & ::::: 

AA R W IPHASE PE R W W (W) R W R W 
E STORAGE 13 15 12 

ALLOCATION @ & 
AA R W PHA~E PI R W R W R (W) R R 

ADDRESSING OF T2 13 16 15 12 
STORAGE @ & 

AA R W PHASE 01 R W R (W) R 
OPTIMIZED T2 16 12 
4 NU 

AA R W PHASE QA R W R W (W) 
REGISTER T2 17 12 
ALLOCATION 

F AA R W PHASE OE • R W ... 
ELIMTION OF UN- T2 12 
NEC. STGE. OPS. 

FINAL ASSEMBLY STAGE 

AA R W D~AC~ SA R W R R W 
OBJECT CODE EC 12 
GENRTN. - PASS 1 

AA R W PHASE SO R W R R 
OBJECT CODE EC 12 
GEN RTN - PASS 2 

AA R W DL.tASE SO •• R W R R 
nR 1~r,T CODE EC 12 
l:.it:NH IN. - PASS 4 

AA R W PHASE SC •• R W R 
OBJECT CODE EC 12 
GENRTN. - PASS 5 

AA R W PHASE SK R W W R (W) R W R W 
LABEL EC 18 12 

H RESOLUTION @ 

AA R W PHASE ~I R W W W R IR (W) R R W R W 
OBJECT MODU LE EC 19 20 18 12 
ASSEMBLY & @ 

AA R W PHASE SM • R W R R R (W) R R R R 
OBJECT MODULE EC 19 20 12 
LISTINGS & 

DIAGNOSTICS STAGE 

A AA R PHA~~ !J8 R w R 
N 

DIAGNOSTIC- 21 
&U:(,'(,'A,f::C EDITOR 

~ 

-.....-~ ----.... -m 
• = Optional phase, depending on compiler options . 
•• = Optional phase, depending on source program content. 

B R = Read w 
W = Write 
& = Second text stream, chained from X2STRM in XCOMM. 
@ = Scratch pages, reference in XSCRCH in XCOMM. 
1 = Preprocessor Diagnostic and Error Message Stream. 
2 = Preprocessor Internal Format Text. 

• 3 = Preprocessor IVB Dictionary. 
4 = Preprocessor General Dictionary. 
5 = Preprocessor Sorted Message Stream. 
6 = Read-in Area. 
7 = Dictionary Text File. 
8 = Hash Table and Default Directory. 

c 9 = Declarations Expressions File. 
10 = Cross Reference Tables. 
11 = Subscript-list Sort Page. 
12 = Pseudo Constants Pool. 
13 = Constants Relocation and Base Numbers I nformation Page. 
14 = Constant Descriptor Tables. 

• 15 = Block Structure Information Page. 
16 = Addressing and Temporary Storage Information. 
17 = Register Usage Table. 
18 = Label Table. 
19 = I nternal Representation of Object Module. 
20 = Static CSECT (Adcons) Information. 

D 21 = Diagnostic Message Sort Page. ell 

Text Formats in Maih Text Stream (Output from Phose) 

SF = Source Format. 

• T1 = Type 1 Text. 
T2 = Type 2 Text. 
EC = Extended Code. 
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