






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































For a label, it points to the 
text-block location of the label. 
If references to the label are 
found before the label is 
discovered, the value pointer 
temporarily points to a chain of 
IVBs with a description of every 
GOTO transferring to this label. 
This information is processed and 
discarded when the label is found. 
For an INCLUDE identifier, it 
points to the beginning of the 
included text. 

FLAGS: This set of bits provides additional 
information about the use of the 
item. They are used as follows: 

BIT MEANING 

o special entry bit 
1 DECLARE encountered (Phase 

BC) 
2 procedure body encountered 

(Phase Be) 
3 parameter 
4 used to indicate a procedure 

called by Phase II scan. 
S DECLARE encountered (Phase 

BG) 
6 unused 
7 ACTIVATE bit 
8 -in-use" bit 
9 "indirect reference" bit 
10 -undefined- bit for multiple 

declarations 
11 left-hand side (LBS bit) 

This field occupies a half-word. 

COUNT: For a procedure entry, this field 
contains a count of the number of 
parameters for the procedure. For 
INCLUDE identifier it is zero 
initially, and subsequently 
contains the initial line number 
assigned to the included text. 

�P�O�I�N�T�E�R�S�/�P�~�T�Y�P�E�S�:� For a procedure, the 
field contains an encoding of the 
type information for each formal 
parameter. Two bits are reserved 
for each parameter. One indicates 
fixed; the other indicates 
character. If neither bit is set, 
this indicates that the entry 
declaration did not specify 
attributes for the parameters. 

For a label, word 4 contains two 
pointers to �d�i�c�t�i�o�~�a�r�y� items. One 
points to the dictionary entry for 
the immediately embracing iterative 
DO. The second half-word contains 
a pointer to the dictionary entry 
for the immediately embracing 
INCLUDE. This provides a method of 
checking the legality of GOTOs. 

For an INCLUDE identifier, only the 
pointer to the immediately 
embracing INCLUDE is kept. 

During Phase I, word 4 is used for 
labels and simple variables to hold 
two pointers. These form a 
bi-directiona1 chain of all labels 
and variables having the same 
procedure number which have been 
used but not defined. This 
information is used only in Phase I 
and can therefore be overlaid. 

EBCDIC NAME: A variable length field, 
containing the EBCDIC name of the 
item. If the item has no name, 
this field is not included. 

Format of an Identifier Value Block (IVB) 

To hold character and bit string values, 
some text blocks are organised into 
sub-blocks of 32 bytes each. Of these 32 
bytes, 27 are used to hold values or parts 
of values. The first byte is used to hold 
a copy of the last character in the 
preceding IVB. This copy is made to 
facilitate backup. The last four bytes 
consist of a condition code of one byte 
followed by a 3-byte chain pointer. A set 
of these �s�u�b�-�~�l�o�c�k�s�,� chained together, is 
used to hold a value. The condition byte 
is 27 for all except the last sub-block in 
a value. In this last condition code 'byte 
the first bit is set to 1 to indicate 
"end-of-va1ue.- The remaining bits are a 
count of the �s�i�g�n�i�f�~�c�a�n�t� bytes in the 
sub-block. There is a maximum of 27 
significant bytes in an IVB. 

The chain address is used to point to 
the next sub-block in a value. The meaning 
of the chain address in the last sub-block 
in a chain depends on how the chain is 
being used. 

These small chained sub-blocks are 
referred to as "identifier value blocks," 
or IVBs. 

Text blocks are allocated to hold IVBs 
as the need arises. Those IVBs not 
currently in use are chained together into 
an availability chain and are re-used when 
needed. 

An example of a character string value 
held in rvBs is shown. The character 
string, which starts with AB and ends with 
CD, is 28 characters long. Two IVBs are 
thus required to hold the value. The 
string AB ••• C is put into the first IVB, 
while the last character, 0, is put into 
another IVB. The condition code byte of 
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r-------------~---T-' r------------T---------T----' 
I?AB C I 0 1---->lcD///// I 100000011 ? I l ______________ ~ ___ ~_J L ____________ ~ _________ ~ ____ J 

<----28------> 1 3 <---28-----> <---1---> <-3-> 

the first IVB is 27. The second condition 
code byte is 10000001. The first W1 W 
indicates end-of-value, while 0000001 is a 
count of the significant characters in the 
IVB. 

Besides holding character-string values, 
IVBs are used in many places by the 
compile-time processor to hold information 
which must be chained from a dictionary 
entry and which is of indefinite length. 
These uses are noted elsewhere. 

Instruction Codes for the Compile-time 
processor 

Compile-time statements are handled in two 
parts. During Phase BC, each statement is 
recognized and syntax checked. An encoded 
form of the statement is then placed into 
the current text block. During Phase BG 
these encoded statements are executed by an 
interpreter. 

All expressions are encoded in postfix 
Polish. A stack is used during Phase II to 
hold all operands. Conversions are done in 
Phase BG. 

Thus the expression CA+B)IIC, for 
example, is turned into 

A B + CII 

To be more explicit, it is turned into the 
instructions 

PUSH A; 

PUSH B 

ADD; 

PUSH C; 

CONCAT 

The PUSH operator pushes its operand 
onto the phase II stack. This stack 
consists of 150 full words in scratch 
storage. The first byte of each call is a 
status byte~ the last three bytes hold the 
value if the item is FIXED, a pointer if 
the item is CHARACTER or BIT, or an 
indirect reference to a dictionary entry if 
the indirect bit is on. 
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The bits of the status byte have the 
following meaning if set to one: 

BIT MEANING 

o 
1 
2 
3 

4 

FIXED 
CHARACTER 
BIT 
Indirect reference (i.e., points 
to a dictionary entry) 
Character string value does not 
WbelongW to the stack and should 
not be erased when stack is 
popped. (Shared with Phase BG 
scan.) 

Bits 6-8 are unused by the interpreter. 
They are reserved for Phase BG scan. 

All instructions generated by the Phase 
BC code generators begin with an operation 
byte. Depending on the operation, it may 
be followed by zero or more bytes of 
information which are intrinsically part of 
the instruction. Each instruction may have 
either or both of the characteristics STACK 
and FIXED. The definition of these 
characteristics follows: 

1. STACK. These instructions consist 
only of the one-byte operator. They 
take their operands, if any, from the 
Phase II stack. These operators 
correspond in general to the PL/I 
arithmetic and string operators. 
Depending on whether they are unary or 
binary, they use the top one or two 
items on the stack. Before these 
operands are used, they are converted, 
if necessary, in place to the required 
type. After the items are used they 
are popped from the stack. The result 
of the operation is pushed onto the 
stack. 

The conversion, the popping, and the 
pushing are all implied for a stack 
operator. 

2. FIXED LENGTH. These operations are 
followed by a fixed number of bytes 
usually two. These bytes, which 
usually refer to a dictionary entry, 
serve as the operandCs) of the 
instruction. 

The table below shows the operations 
that are to encode macro instructions. The 
operand description indicates only the 
general operand type for a variable-length 
item. The count byte is omitted. 



r-------~-------T-------------------------------·----T----------------------------, 
I MNEMONIC I TYPE I OPERAND DESCRIPTION I FUNCTION I 
~--------+-------+----------~-------------------------+----------------------------~ 
I ADD I STACK I BINARY; OPERANDS, RESULT FIXED IA+B 
I I I 
tSUB STACK I BINARY: OPERANDS, RESULT FIXED IA-B 
I I I 
IMUI STACK IBINARY; OPERANDS, RESULT FIXED IA*B 
I I I 
IDIV STACK I BINARY; OPERANDS, RESULT FIXED I AlB 
I I I 
I UNMIN STACK I UNARY; OPERAND, RESULT FIXED I-B 
I I I 
IUNPLS STACK lUNARY; OPERAND, RESULT FIXED I+B 
I I I 
I ASSIGN1 STACK lUNARY; B CONVERTED TO TYPE OF A IA=B (assignment) 
I FIXED I I 
I! I 
I NOT STACK lUNARY; OPERAND, RESULT BIT hB 
I I I 
lAND STACK IBINARY; OPERANDS, RESULT BIT IAiB 
I I I 
lOR STACK IBINARY; OPERANDS, RESULT BIT IAIB 
I I I 
ICONCAT STACK I BINARY; OPERANDS, RESULT CHAR IAIIB 
I I I 
IEQU2 STACK I~INARY; OPERANDS, RESULT VARY IA=B (equality) 
I I I 
I GT2 STACK I BINARY; OPERANDS, RESULT VARY I A>B 
I I I 
I LT2 STACK I BINARY; OPERANDS, RESULT VARY I A<B 
I I I 
I INC FIXED ITwo-byte dictionary reference IINCLUDE A 
I I I 
I ABORT FIXED lOne-byte code IABORT processing 
I I I 
ITRA FIXED ITwo-byte dictionary reference ITransfer to label 
I I I 
ITRAC FIXED ITwo-byte dictionary reference ITransfer to label 
I I I 
ITRAF3 STACK Two-byte dictionary reference ITransfer to label 
I FIXED lif top of stack false. 
I I 
IINVs STACK TWo-byte dictionary reference and IInvokes the procedure 
I FIXED a one-byte argument count I 
I I 
ITRAI" FIXED two two-byte dictionary references ITransfer out of INCLUDE 
I I 
I PUSH FIXED Two-byte dictionary reference IPUsh A onto stack 
I I 
IPUSHI FIXED Two-byte dictionary reference Ipush address of A 
I lonto stack 
I I 
IUPDT FIXED Three-byte line count IPut line count into LINCNT 
I I 
IENTM FIXED no operand IEnter interpreter 
I I 
IRTNS FIXED no operand IReturn to Phase II scan 
I I 
IENB FIXED Two-byte dictionary references IACTIVATE A 
I I 
IDSB FIXED Two-byte dictionary references IDEACTlVATE A 
I I 
IDCL FIXED Dictionary reference IDECLARE A 
I I 
I NOPD FIXED Dictionary reference INo-ops the DECLARE, once 
I I executed L _______ -L--_____ ~ ____________________________________ ~ ___________________________ _ 
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r-------~-------T------------------------------------T----------------------------, I MNEMONIC I TYPE I OPERAND DESCRIPTION I FUNCTION I 
.--------+-------+------------------------------~-----+----------------------------i 
ICVTe I FIXED IDictionary reference !Convert to RETURNS I 
I I I I attribute I 
I I I I ! 
IRETN7 I FIXED IDictionary reference IReturn from procedure A ! 
~--------~-------~------------------------------------~----------------------------i 
~The ASSIGN operator does not push a result. The expression result is found on 
the PDS and is popped; the dictionary reference for the left hand side is the 
single argument. 

20perand conversion for EQU, GT, and LT is as specified in IBM System/360 
operating System: PL/I Lanquaqe Specifications. 

3The TRAF uses and pops the top operand on the stack. It is treated as a bit 
string for conditional transfers. 

4This handles GOTOs out of included text. At this point CLNUP is performed. The 
arguments are Ca) the dictionary entry for the label to which control is to pass~ 
and Cb) the dictionary entry for the current INCLUDE. 

5The arguments for the invocation are contained on the stack. The dictionary 
1 reference is to the procedure entry. 
I 
leThis converts the top of the stack to the attributes specified in the RETURNS 
I attribute for the procedure A. 
I 
17Tbis terminates the invocation of procedure A and converts the value on the top 
I of the stack to the attribute specified on the PROCEDURE statement. L ________________________________________________________ --------------------------
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2. COMMUNICATIONS REGION USE 

The region from offset 0 to offset 304 
(ZCOMM) is used as a general communications 
region throughout the compiler, including 

the compile-time processor. The region 
from ZCOMM to ZCOMM+463 is also used by the 
compiler; however, during the compile-time 
processor phase, this region is used 
exclusively by the compile-time processing. 
The details of this usage are shown below. 
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r--------T---------T------~---------------------------------------_____________________ , 
I I Dec. I I I 
I ~ I Offset I Length I Contents I 
~--------+---------+-------+------------------------------------------------------------~ 
I STATUS ZCOMM 1 Byte 1: Bit 0 not used 
I 1 PROCSW -- processing macro procedure 
I Note: 2 FINDBIT -- SRHDIC has found dictionary item 
I Condition 3 ERSW -- diagnostic produced in Phase II 
I Settin~s 4 EFSW -- end of file encountered (input) 
I "1" = set 5 LEVBIT -- processing IVB 
I "0" = off 6 INCSW processing included text 
I 7 PH2SW -- in Phase II 
I 
6TA2 

SUBSTRDR 

TOKPTR 

INCPTR 

INBUF 

IOUTBUF 
I 
IPDSPTR 
I 
IEND"9UF 
I 
I 
I WHERE 
I 
I 
I IVBPTR 
I 
ILINCNT 
I 
ITEMPTR 
I 
I DCENTY 
I 
ICURINC 
I 
ICURDO 
I 
IPROCNO 
I 
I NXTPC 
I 
I DPHCNT 
I 
I CODE 
I 
I LENGTH 
I 
I 

ZCOMM+l 1 

ZCOMM+2 2 

ZCOMM+4 4 

ZCOMM+8 4 

ZCOMM+12 4 

2.COMM+16 4 

ZCOMM+20 4 

ZCOMM+24· 4 

ZCOMM+28 4 

ZCOMM+32 4 

ZCOMM+36 4 

ZCOMM+40 2 

ZCOMM+42 2 

ZCOMM+44 2 

ZCOMM+46 2 

ZCOMM+48 1 

ZCOMM+49 1 

ZCOMM+50 2 

ZCOMM+52 1 

ZCOMM+54 2 

Byte 2: Bit 0 
1 
2 
3 
4 
5 
7 

OLDINC -- processing already listed INCLUDE 
SKPSW -- indicates entry to END from PRCSCN 
NOPERCENTSW -- look ahead for % completed 
SYSOPN -- SYSLIB DCB is open 
MACRO -- indicates current macro action 
PR2SW -- indicates in macro procedure I 
ARG -- indicates that Phase II is looking for 
arguments of activated procedure 

Holds dictionary reference of 0 level SUBSTR entry 

Address of character being scanned, text reference or 
absolute, right justified 

Save area for TOKPTR 

Absolute address of input buffer, right justified 

Absolute address of output buffer, right justified 

Absolute address to top of pushdown stack, right justified 

Absolute address to last significant character in input 
buffer, right justified 

Address of next available byte in output buffer, text 
reference or absolute, right justified 

Text reference to next free IVB, right justified 

Holds current line number, right justified 

Dictionary reference to top of "in-use" temporary stack 

Dictionary reference for chaining dictionary items 

Dictionary reference to INCLUDE entry being processed 

Dictionary reference to DO entry being processed 

Current procedure number, right justified 

Next available procedure number, right justified 

Current depth count 

Code for token type 

Number of signifiant characters in TOKBUF, right justified 

IMXDPTB ZCOMM+56 2 Integer value of depth of replacement, right justified 

I INDEX ZCOMM+58 I 2 Hash table index for dictionary routines L ________ ~ _________ ~ ______ _L ___________________________________________________________ -J 
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r--------T---------T------~------------------------------------------------------------, 
I I Dec. I I I 
I ~ I Offset I Length I Contents I 
~--------+---------+-------+------------------------------------------------------------~ 
IATTR ZCOMM+60 2 "Type" byte for dictionary routines 
I 
IGRSAVE ZCOMM+64 4 Save area for GRG 
I 
INEWIVB ZCOMM+68 4 Pointer to IVB chain to be freed or obtained 
I 
I VALUE ZCOMM+12 4 Type and value/value pointer for dictionary entries 
I 
IPREINB ZCOMM+76 4 Pointer to header information for INBUF 
I 
I BUFSRT ZCOMM+80 4 Pointer to left margin in INBUF 
I 
IINIVB ZCOMM+84 1 Current busy block number 
I 
IOUTIVB ZCOMM+85 1 Current busy block number 
I 
I TXTBLK ZCOMM+86 1 Current busy block number 
I 
IINVBAB ZCOMM+88 4 Current block used in absolute address calculation 
I 
IOUTIVBAB ZCOMM+92 4 Current block used in absolute address calculation 
I 
ITXTBLKAB ZCOMM+96 4 Current block used in absolute address calculation 
I 
IMTABC ZCOMM+I00 4 Address of translate table for TOKSCN and FINDPC 
I 
I TXTEST ZCOMM+104 4 Length of text block adjusted for chain address 
I 
I BUF1 ZCOMM+108 4 Pointer to first INCLUDE buffer 
I 
I BUF2 ZCOMM+112 4 Pointer to second INCLUDE buffer 
I 
ILIBDCB ZCOMM+116 4 Pointer to DCB for SYSLIB data set 
I 
IUSRDCB ZCOMM+120 4 Pointer to DCB for user data sets 
I 
tMAXLCT ZCOMM+124 4 Maximum line count used so far 
I 
IPRCWHR ZCOMM+128 4 Pointer to next byte in which to put procedure text 
I 
DCENTYAB ZCOMM+132 4 Absolute address of diction~ry entry 

SCHK 

PROCCL 

OUTERCL 

PROCCLDR 

OUTRCLDR 

DECIDR 

ICURPRC 
I 

ZCOMM+136 4 

ZCOMM+14 0 2 

ZCOMM+142 2 

ZCOMM+144 2 

ZCOMM+146 2 

ZCOMM+148 4 

ZCOMM+152 I 4 
I 

Pointer to level 1 SUBsTR entry 

Dictionary' reference of procedure check list 

Dictionary reference of outer check list 

Dictionary referer .. ce for PROCCL cell 

Dictionary reference for OUTERCL cell 

Dictionary reference of dictionary entry for DECIMAL 1 

Pointer to current procedure entry on PDS 

ITOKBUF ZCOMM+164I 32 32-byte buffer, characters inserted left justified L ________ ~ ________ ~ ______ ~ ___________________________________________________________ .-J 
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r--------T---------T------~------------------------------------------------------------, 
I I Dec. I I I 
I Name I Offset I Length I Contents I 

~--------+---------+-------+---------~--------------------------------------------------~ 
IHASTB IZCOMM+3001 128 I 64 two-byte dictionary references to hash chains for named I 
I I I I items I 
I I I I I 
ICONSCH IZCOMM+428 I 2 I Dictionary reference to constant chain I 
1 I I I I 
ISPECCH IZCOMM+4301 2 I Dictionary reference to special chain -- debugging only I L ________ ~ _________ ~ _______ ~ _________________________________ -----______________________ J 

3. COMPILE-TIME PROCESSOR, OPERATING 
SYSTEM, AND COMPILER CONTROL INTERFACES 

Although the compile-time processor makes 
considerable use of the Operating System 
facilities, it usually does so indirectly 
through the compiler control. However, 
those Operating System services required to 
support the INCLUDE facility are invoked 
directly. Since included text is required 
to be a member of a partitioned data set, 
it is those data management facilities 
which support BPAM which are used. 
Specifically the macros OPEN, FIND, CLOSE, 
READ and CHECK are used by various parts of 
the INCLUDE handler. Details of these 
macros can be found in IBM System/360 
Operating System, supervisor and Data 
Management Services. 

The root phase is invoked by the 
compiler control if the MACRO option is 
specified. All subsequent communication 
between the compile-time phases and the 
compiler control is done by way of cells in 
the communications region. This includes 
the parameters passed to the F service 
routines, the decoded options which are 
tested, and the cells set to indicate the 
status of source margins and mode (EBCDIC) 
of the output. 

Specifically, the following cells in the 
communications reqiop are either used or 
set: 

PARl 

PAR2 
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ZTV 

ZMYNAM 

MCSIZE 

CCCODE 

TXTSZ 

ZSOR column number in which to begin 
scan of input text 

ZMAG -- column number in which to end 
scan of input text 

ZTRANl 

The following compiler control routines 
are referenced: 

ZUPL RELESE 

ZURD RLSCTL 

ZUGC ZTXTRF 

ZUTXTC ZTXTAB 

ZURC ZCBAIN 

ZABORT ZALTER 

ZLOADW ZDABRF 

ZDICRF ZEND 

ZUERR ZUBW 

ZDRFAB 



APPENDIX K: TABLE HANDLING ROUtINES FOR K PHASES 

The purpose of these routines is to permit 
the user to build, scan and otherwise 
manipulate tables in text blocks without 
any concern for physical block boundaries, 
status of text blocks or maintaining 
pointers to first, last and current table 
entries. The routines also handle text, 
which is assumed to be a special type of 
table. 

The user may: 

1. Define a table by using the IEMKTCA 
macro to set up a TCA (task 
communication area) control block. 
The address of the TCA is always 
passed to a table handling routine and 
identifies the table concerned. Most 
TCAs will be held in the local 
communications region in phase KA. 

2. Add new entries to the end of a table. 
Table entries may be of fixed or 
varying lengths. For fixed length 
entries, the length is held in the rCA 
for the table. For varying length 
entries, the TCA contains information 
enabling the routine to determine the 
length of the entry. Fixed length 
entries may be built in storage and 
moved into the table by the routines, 
or space allocated for an entry by the 
routines and the entry built directly 
into the table. For varying length 
entries, the entry must be built in 
storage and moved into the table by 
the routines. 

3. Scan a table either forwards or 
backwards. The user requests the 
address and text reference of the 
'next' table entry. The user may 
position a scan to the start or end of 
a table, or to some intermediate 
point. 

4. Reference individual table entries at 
random. This may be done while a 
sequential scan of the table is being 
performed, and will not affect the 
scan. 

5.. Specify that a table is to be deleted. 

6. Specify that entries are to be 'locked 
in'. This means that the absolute 
address of a table entry will remain 
valid until the en~ry is explicitly or 
implicitly unlocked, or the· table is 
deactivated. (See 7). If an entry is 
not 'locked in', any subsequent call 
to the table handling routines may 

render the absolute address returned 
for the entry invalid. The current 
entry of a sequential scan, either 
creating or reading, is automatically 
'locked in'. 

A randomly referenced entry is only 
locked by an explicit lock request. 

A current scan entry may be unlocked 
explicitly by deactivating the table, 
or implicitly by making or requesting 
the next entry, or repositioning the 
scan. 

A random entry may be explicitly 
unlocked, or implicitly unlocked by 
another random reference to the same 
table specifying lock. 

All locks are released when a table is 
deactivated. The total number of 
locked entries for all tables must not 
exceed four at anyone time. 

7. Activate or deactivate a table. All 
tables are initially deactivated. 
Tables are always activated 
implicitly, initially by a request to 
add an entry to the table, and 
subsequently by any valid request for 
an operation to be performed on that 
table. 

A table may be deactivated by an 
explicit request. Deactivation causes 
all locked entries to be unlocked, and 
renders all absolute addresses of 
entries in that table invalid. 
Sequential scans are not otherwise 
affected. 

A table is implicitly deactivated by a 
request to free the table (as in 5), 
or if the table contains no locked 
entries and any call is made to the 
table handling routines. 

DESCRIPTION AND FORMAT OF 
MACRO-INSTRUCTIONS 

The IEMKTCA Macro 

This macro is used to set up a TCA (table 
control area) control block describing a 
table to be processed by the table handling 
routines. The macro has two functions: 

Appendix K: Table Handling Routines for K Phases 483 



1. sets up global variables describing 
tables which are used by the IEMKTAB 
macro to generate appropriate linkages 
to the table handling routines. 

2. Used with the R operand to set up a 
TCA control block the address of which 
is passed to the table handling 
routines to identify the table. The 
'table identifier' is the same as the 
'table2 identifier' used in IEMKTAB 
macro instructions. It must also be 
the label of a full word containing, at 
execution time, the address of the TCA 

Description of Parameters 

set up by a IEMKTC~ macro instruction 
with the R operand. 

Format: 
( F) 

table identifier IEMKTCA [,R,lET=(V) 
(T) 

[,L=entry length 1 [,Ops=[sl [R]] 

[,NPTRS=no of scan pointers.] 
[,DLF=displacement to length field] 

r--------------T------------------------------------------------------------------------, 
,Parameter I Description I 
~--------------+------------------------------------------------------------------------~ 
IET=entry type I This parameter indicates the type of entry contained in the table, as I 
I I follows: I 
I I I 
I I F - fixed length entries I 
I I V - variable length entries I 
IT - text I I 

~--------------+------------------------------------------------------------------------~ IL=entry length I This parameter is required if ET=F is coded, and indicates the length I 
I I of an entry. I 
.--------------+------------------------------------------------------------------------~ 
IOps=operationsl This parameter indicates the type of operations to be performed on the I 
I I table, as follows: I 
I I I 
I I s - sequential scans will be performed I 
I I R - random references will be made I 
~--------------+------------------------------------------------------------------------~ 
INPTRS=n I This parameter permits more than one sequential scan of one table to bel 
I I made at one time. 'n' indicates the maximum number of sequential scans I 
I I which will be in progress at anyone time. An individual scan is I 
I I identified by coding PTR=n in the SET, SETZ or SCAN operation (see I 
I I IEMKTAB) macro). The default value is n=1 if OPS=S or RS is coded, or I 
I lOPS is omitted, otherwise n=O. If ET=T is coded, this parameter must I 
I I be omitted and only one scan is permitted. I 

.--------------+------------------------------------------------------------------------~ 
IDLF=disp. I This indicates the displacement from the first byte of the entry to I 
Ito length I the two byte field containing the length of the entry. It must must bel 
I field I coded if ET=V is coded. I 
.--------------+------------------------------------------------------------------------~ 
IR I This parameter is supplied only if actual code is to be generated from I 
I I the macro instruction. It provides a label for the TCA which may be I 
I I used in an A type address constant having the label identifier as its I 
I I label. I L ______________ ~ ________________________________________________________________________ J 
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Example of use: 

TABLEl DC A(ATABll 

TABLEl DTCA ATAB1,ET=F, L=S, oPS=S 

Nott: the label on the IFMKTCA 
macro-instruction statement is not 
made the label of any generated 
statement, so no multiple definition 
will result. Its only use is to 
provide a link between the two macros 
IEMKTCA and IEMKTAB. 

The IEMKTAB Macro 

This macro specifif~s operations tr) bf' 
performed on a tahle or table~'j. The table 
to be operated on is alway!"; specified by 
supplying the address of its TCA. 

Format: 

[label] IEMKTAB code, parameters 

Note: 'code' specifies the type of 
operation, and the parameters depend 
on this as shown below: 

r-----T---------------------------------------------------------, 
I codel Parameters I 
~-----+---------------------------------------------------------~ 
IBLOC I Table Identifier, address of entry skeleton I 
I I [,AATO=) [, SATO=) I 
~-----+---------------------------------------------------------~ 
IBLDT I Taole Identifier [,AATo=l [,SATO=] I 
~-----+---------------------------------------------------------i 
I I (N) I 
IDR I Table Identifier, SA=[,AATO=] [,OPT=(L») I 
~-----+---------------------------------------------------------~ 
IULOR I (Table Identifier, ••• ) or Table Identifier I 
~-----+---------------------------------------------------------~ 
,SET I Table Identifier, SA=[,PTR=n) I 
~-----+---------------------------------------------------------~ I I (E') I 
ISE~Z I Table Identifier [,OPT=(B)] [,PTR=n) I 
~-----+---------------------------------------------------------~ 
I I (F) I 
ISCAN I Table Identifier [,AATO=) (,SATO=] (,OPT=(B)] I 
I I [ • .PTR=nJ [.ETA=] [.TRTAB=,FBTO=l [,PSATO=] I· 
~-----+---------------------------------------------------------~ 
IFREE I (Table Identifier •••• ) or Table Identifier I 
~-----+---------------------------------------------------------i 
I DEACT I (~'able Identifier, ••• ) or Table Identifier I 
.-----+---------~-----------------------------------------------i 
ITEST I Table Identifier, NTA= , L _____ ~ _________________________________________________________ J 

Notes: 

The 'Table Identifier' operand must 
appear in the label field of a IEMKTCA 
macro-instruction physically preceding the 
IEMKTAB macro-instruction. The last three 
operands of the SCAN operation (TRTAB, 
FBTO, PSATO) only apply to text tables 
ET = ~. in IEM1{TCA). 
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Description of Keyword Parameters 

r----------~---------------------------------------------------------------------------
I Keyword I Description 1 
I Parameter I I 
~-----------+---------------------------------------------------------------------------i IAATO I A register designation or address of a fullword in which the returned I 
I I absolute address is to be placed. I 
~-----------+---------------------------------------------------------------------------~ 
ISATO I Address of a three byte field in which the returned symbolic address is tol 
I I be placed. I 
~-----------+---------------------------------------------------------------------------~ 
ISA I Address of a three byte area containing a symbolic address. I 
~-----------+--~------------------------------------------------------------------------i 
I OPT I options applying to this operation. The option letters may appear in any I 
I I order. I 
~-----------+---------------------------------------------------------------------------~ 
IPTR I Specifies the pointer which identifies the current record of the scan. 'n' 
I I must not exceed the number specified in the NPTRS parameter of the IE~~TCAI 
I I macro-instruction. C indicates the end of table pointer for creating new I 
I I entries. I 
~-----------+---------------------------------------------------------------------------~ lETA I Specifies the address of a routine to be given control when the end of a I 
I I table is detected during a sequential scan. I 
~-----------+---------------------------------------------------------------------------~ 
ITRTAB I Address of translate table for selective scan. I 
~-----------+---------------------------------------------------------------------------i IFBTO I Location or register in which non-zero function byte from translate I 
I I operation is to be placed. I 
~-----------+---------------------------------------------------------------------------~ 
IPSATO I Address of a three byte area into which the symbolic address of the I 
I I previous entry is to be placed. I 
~-----------+---------------------------------------------------------------------------~ 
INTA I Address of routine to receive control if table is null. I L ___________ i ___________________________________________________________________________ J 

Note: A register designation (absolute expression in parentheses) identifying general 
----- registers 2-9 may be used in the AATO, SATO, SA, ETA, FBTO, PSATO and NTA operands. 
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Description of Table Handling Operations 

r-----------T---------------------------------------------------------------------------, 
I Operation I Description I 
t-----------+---------------------------------------------------------------------------~ 
IBLDC I Adds an entry to the end of a table. The entry is built in storage by thel 
I I user and moved to the table by the tab~e handling routines. The routines I 
I I return the symbolic and absolute addresses of the new entry. I 
t----------·-+-------------------------------~-------------------------------------------~ IBLDT I The table handling routines allocate space for a new entry at the end of I 
I , the specified table, and return the absolute and symbolic addresses of thel 
I I space. The user builds his entry in the space allocated. This operation I 
I , can only be specified if ET=F was coded in the IEMKTCA macro-instruction. I 
.-----------+---------------------------------------------------------------------------~ IDR I Direct (random> reference. The entry is identified by the SA parameter. I 
I , The absolute address of the entry is returned. If OPT=L is specified, the I 
I I entry is locked in. I 
t-----------+---------------------------------------------------------------------------~ IULDR I The last directly referenced entry for this table that specified OPT=L, isl 
I I unlocked. I 
.-----------+---------------------------------------------------------------------------i I SET I The sequential scan is positioned at the entry identified by the SA I 
, I parameter. The next SCAN operation causes the absolute address of this I 
I I entry to be returned. PTR=n (see SETZ>. I 
t-----------+---------------------------------------------------------------------------~ ISETZ I The sequential scan is positioned to tbe beginning of the table if the OPT I 
I I parameter is omitted or OPT=F is coded, or to the end of the table if , 
I I OPT=B is coded. The next SCAN operation returns the absolute address of I 
I , the first or last table entry to be returned. The PTR=n parameter I 
I I indicates which sequential scan is meant if more than one is in progress I 
, , at one time. 'n' may not exceed the number specified in-the NPTRS I 
I I parameter of the IEMKTCA macro-instruction. PTR=l is assumed if the I 
I I parameter is omitted. OPT=B may not be coded if ET=V or T is coded in the I 
I I IEMKTCA macro-instruction for the table. I 
t-----------+---------------------------------------------------------------------------~ I SCAN I The symbolic and absolute addresses of the next entry in the table are I 
I I returned. If a SET or SETZ was the last operation, the next entry is that, 
I , pointed to by the SET or SETZ operations. The options F or B indicate: I 
I I F a forward scan is required. This is the default. I 
I , B a backward scan is required. This may only be specified if ET=F is I 
I , coded in the IEMKTCA macro-instruction. I L ___________ ~ __________________________________________ --______________________________ J 

Selective Scanning Facilitiy 

This facility. is available for text tables 
only (ET=T in IEMKTCA macro-instruction>. 
The TRTAB operand identifies a 256 byte 
translate. table which is used to translate 
the code byte of the entry. If the result 
is zero, the scan continues until the 
routine exits to the ETA address. If the 
result is non-zero, it is placed in the 
register or location identified by the FBTO 
operand, and control returns to the user, 
the AATO and SATO operands identifying the 
selected entry. 

r------~--------------------------------, I Code I Description , 
t------+----------------------------------i IFREE lOne or more tables are completely I 
, I freed and deactivated. The next I 
I I operation on the table must be a I 
I I BLDC or BLDT. I 
t---~--+----------------------------------i 
IDEACT I The table or tables are I 
I I deactivated. All locked entries I 
I I are unblocked and all absolute I 
I I addresses of entries rendered I 
I , invalid. I 
t------+---------------~------------------~ 
'TEST I Tests for a null table. If table I 
I I is null, control is passed to I 
I I routine identified by NTA I 
I I pointer. I L ______ ~ _________________________________ ~ 
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APPENDIX·L:.CONTROLROUTINES 

'Entry to the various compiler control 
routines is via a transfer vector. Details 
of the transfer vector appear below. 

r------T--------T-------------------------, 
IHex. I I I 
IOffsetl Name I Description, I 
~----~-+--~----+--...;-----------------.--~-~ 
I 8 ZUPL Print a line 
1 
I C ZURD Read a card 
1 
I 10 ZuGC Get scratch storage 
I 
1 14 ZUTXTC Get text block 
I 
I 18 ZURC Release scratch storage 

20 

24 

28 

2C 

30 

34 

38 

40 

44 

48 

ZABORT 

ZLOADW 

ZDICAB 

ZDICRF 

ZUERR 

Dump and go to error 
message routines 

Load and return to 
caller 

Make dictionary entry. 
Absolute address 
returned 

Make dictionary entry. 
Dictionary reference 
returned 

Make error message entry 

ZDRFAB Convert dictionary 
reference to absolute 
address 

ZLOADX Load with overlay and 
return to caller 

REQUEST Give a list of phase 
names required or not 
wanted for this 
compilation 

RELESE Release all named phases 

RLSCTL Release all named phases 
and pass to next phase 

4C ZDUMP Dump specified main 
storage and continue 'I ______ ~ _______ ~ _________________________ J 

488 

r------T--------T-------------------------, 
IBex. I I' I 
I Offset I ~ I Description I 
~------+--------+-------------------------~ 

50 ZTXTRF Converts absolute 

54 

58 

5C 

60 

64 

68 

6C 

70 

74 

78 

80 

84 

88 

ZTXTAB 

ZCHAIN 

ZALTER 

ZDABRF 

address to text. 
reference 

convert t.ext. reference 
to absolut.e address 

Find next block in chain 

Change text block st.atus 

Convert absolute address 
to dictionary reference 

ZNALRF Make unaligned 
dictionary entry. 
Reference returned 

ZNALDB Make unaligned 
dictionary ent.ry. 

ZEND 

ZULF 

ZUSP 

Absolute address 
returned 

Terminate job 

Write on load file 

Write on punch 

ZUBW Write on auxiliary 
storage 

RLSCTLX Release all named phases 
and hand control t.o the 
next. phase, after having 
loaded it with overlay 

RECONS Reconstitute 
instructions in IENAL 

DYNAMIC Pass control to the 
dynamic dump routines, 
if required 

8C IEMAL/ Address of second 
IEMAN control phase 

------~-------~-------------------------



COMPILER CONTROL ROUTINES 

r--------T------T-----------------------------------------------------------------------, , Name I Hex. I Details I 
I ,Offset I I 
.--------+------+---------------------------------~-------------------------------------i 

RELESE 44 Description 

Deletes list of phases 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of list of phases to be deleted. The list of 

phase names, each of two characters, is 
terminated by the name ZZ 

Parameters Returned 

None 
.--------+------+-----------------------------------------------------------------------i 

REQEST 40 Description 

I 

Marks phases as 'wanted' or 'not wanted' 

Parameters Passed 
PAR1 byte 0 unused 

1-3 address of list of phases to be marked as 'wanted' 

PAR2 byte 0 unused 
1-3 address of list of phases to be marked as 

'not wanted' 

Parameters Returned 

None 

I Notes 
I 
I , 
I 
I 
I 

A phase list containing only 'ZZ' is effectively a null list. 
During module AM phases of the compiler are all marked as either 
normally loaded or not loaded. A phase which is normally not loaded, 
is only loaded if it has previously been marked as 'wanted'. A I 
phase which is normally loaded will always be loaded unless it has I 

I previously been marked as 'not wanted' , ________ ~ ______ ~ _______________________________________________________________________ J 
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r--------T------T-----------------------------------------------------------------------, , Name 'Hex. , Details I 
, ,Offset I· I 
~--------+------+-----------------------------------------------------------------------~ RLSCTL 48 Description 

Deletes a list of loaded phases and passes control to next phase 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of list of phases to be deleted before next 

phase is loaded 

PAR2 byte 0 unused 
1-3 (a) zero, if next phase is to be taken from compiler 

control phase directory 
(b) address of phase name to be loaded next 

Parameters Returned (to next phase) 

PAR! byte 0 unused 
1-3 address of new phase load point 

List of phases given by the address in PAR1 is deleted. Then the 
next phase is selected and loaded and control is passed to a point 
two bytes from the load point of the new phase 

~--------+------+-----------------------------------------------------------------------~ I RLSCTLX 80 Description , 
I 
I 
I 
I 
I 
I 
I 
I 

Releases all named phases and passes control to next phase. The 
next phase may be loaded more than once 

Parameters Passed 

PAR1 byte o unused 
1-3 address of list of phases to be deleted before next 

phase is loaded 

PAR2 byte 0 unused 
1-3 (a) zero of next phase is to be taken from compiler 

control phase directory 
(b) address of phase to be loaded next 

Parameters Returned (to next phase) 

PAR! byte 0 unused 
1-3 address of load point of new phase 

~ 

1. List of phases given by the address in PAR1 is deleted. The 
next phase is selected and loaded and control is passed to a point 
two bytes from the load point of the new phase 

2. The entry point RLSCTLX does not cause the compiler control 
routines to advance the pointer in the table of phases still to be 
loaded, and does not cause the phase to be marked as already loaded 
once 

--------~------~----------------------------------------------------------------------
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r--------T------T------------------------~----------------------------------------------, 
, Naroe 'Hex. , Details I 
, I Offset I I 
~--------+------+-----------------------------------------------------------------------~ I ZABORT 20 Description 
t , 
I 
I 
I 
I 
I 
I 
1 
I 

Deletes currently loaded phases (after dumping if OP specified in 
parameter) and passes control to Error Editor 

Parameters Passed 

None 

Parameters Returned 

I None 
~--------+------+-----,------------------------------------------------------------------~ 
I ZALTER 5C I Description I 
, I I 
1 I Changes text block status I 
1 I , 
I 
I 
I , 
I 
I 
1 

Parameters Passed 

PARl byte o unused 
1 text block number 
2-3 unused 

PAR2 bytes 0-2 unused 
3 status required 
bits 0- 3 unused 

4 X, 4' , busy' 
5 X' 3' 'wanted' 
6 X, 2'· 'not wanted' 
7 X'l' • free' 

Parameters Returned 

PAR2 is unaltered and may be used in successive calls without 
reloading 

1. Terminology: 
'busy' - lock into storage i.e •• address preserved 
'Wanted' - information required, do not spill unless necessary 
'Not wanted' - information required, block may be spilt 
'Free' - information no longer required 

--------~------~-----------------------------------------------------------------------
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r--------T------T-----------------------------------------------------------------------, 
t Name I rlt'x. I . ;)etails I 
I IOffsetl I 
~--------+------+-----------------------------------------------------------------------~ 

ZCHAIN 58 Description 

Finds next text block in chain 

Parameters Passed 

PAR1 byte 0 unused 
1 current block number 
2-3 unused 

PAR2 bytes 0-2 unused 
3 status required for old block 

Parameters Returned 

PARI byte 0 unused 
1-3 text reference of start of new block 

PAR2 byte 0 unused 
1-3 absolute address of start of new block 

The new text block is marked as busy 

~--------+------+-----------------------------------------------------------------------~ 
ZDABRF 60 Description 

converts absolute address to dictionary reference 

Parameters Passed 

PAR! bytes 0-1 unused 
2-3 any reference in the same dictionary block 

PAR2 byte 0 unused 
1-3 absolute address to be converted 

Parameters Returned 

PAnl bytes 0-1 unu~ed 
2-3 dictionary reference corresponding to absolute 

address 

1. No check is made that this address is the start of a dictionary 
entry, or that it is any other specific point 

2. No ch~ck is made that the address is in the same block as the 
dictionary reference passed. If this is the case, that is, the 
paraweters passed are in error, the dictionary reference returned 
may not correspond to the address 

--------~------~-----------------------------------------------------------------------
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r--------T------T-----------------------------------------------------------------------, 
1 Name lHex. 1 Details I 
, IOffset I I 
~--------+------+-----------------------------------------------------------------------~ 
I ZOICAB 28 I Description 
, I 
, I ~akes align~d dictionary entry and returns absolute addr~ss 
, I 
, I 2arameters Passed 
I I , 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
1 
I 
I 
I 

PAR1 byte o unu&ed 
1-3 address of entry (as built by calling phase) 

PAR2 bytes 0-1 unused 
2-3 length of entry (binary) 

Paramet.ers Returned 

PAR1 byte o unused 
1-3 dictionary entry address 

PAR4 bytes 0-1 unused 
2-3 reference to some point in the same dictionary block 

1. The entry built is constructed complete with code byte and 
length fields. The length passed in PAR2 is the len~th of the 
complete entry 

I 2. ZDICRF performs the same function and returns more information, I 
I with no loss in efficiency I 
~--------+------+-----------------------------------------------------------------------~ 

ZDICRF 2C Description 

I 
I 
I 

Makes an aligned dictionary entry and returns its dictionary 
reference and absolute address 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of entry 

PAR2 vytes 0-1 unused 
2-3 length of entry (binary) 

Parameters Returned 

PAR1 bytes 0-1 unused 
2-3 dictionary reference of entry 

PP.R4 byte o unused 
1-3 dictionary entry address 

I Notes 
I 
I See 2DICAB 

--------~------~-----------------------------------------------------------------------
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r--------T------T-----------------------------------------------------------------------, I Harne I Hex. I Details I 
I . IOffsetl . I 
.--------+------+--------------------~--------------------------------------------------~ 

ZDRFAB I 34 Oesc.r-iption I 
1 
I 
1 
1 
1 
I 
1 
I 
I 

·1 
1 

converts dictionary reference to absolute address 

Parameters Passed 

PAR1 bytes 0-1 unused 
2-3 eictionary reference 

Parameters Returned 

PAR1 byte o unusf:d 
I 1-3 absolute addresti 

.--------+------+--------------------~-~------~~----------------------------------------~ 
ZDUMP 4C Description 

Dumps specified storage and continue3 

Parameters Passt.~1 

PA~1 byte 0 X' 00.' 
1-3 unused 

PAR3 bytes 0-3 either (a) zero 
or (b) address of a pag~ heading to be printec 

Parameters Returned 

Nonf.> 

1. The areas t.o be dumped, and the editing to be done on T.hem, is 
given in th~ DUMP parameter to the compilation 

2. The dump is only produced if the two character name in ZMYNAM 
roatches one of the phase names specified in the DUMP parameter 

3. The message "PiiASE zz COMPLETED" is printed if 'p' is incluaed 
jn the DUt-H1 parameter even thougth control is returned to the point 
of invocation in the phase 

4. ThG regh:.iters printed by the dump routine are not necessarily as 
when control was passed from the callina phas~ 

~--------+------+-----------------------------------------------------------------------i I ZEND I 6C I Descrintion 
I I I 
I 1 I Terminates compilation ,immediately 
I I I 
I I I Parameters Passed 
I I I 
1 I 1 f10ne 
I I I 
I 1 I Parameters Returned 
1 1 1 
1 I I None 
L ________ ~ ______ ~ _____________________________________ ----------------------------------
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r--------T------T-----------------------------------------------------------------------, 
,- ~ame 'tiex. , Details I 
I IOffset, I 
~--------+------+-----------------------------------------------------------------------~ 
ZLOAD~~' 24 Description 

I , 
I 
I 
I 
I , 
I , 
I , , 
I 
I , 
I 
I 

Loads phase and returns control to calling phase 

Parameters Passed 

PARl byte o unused 
1-3 address of name of phase to be loaded 

Parameters Returned 

PAR1 byte o unused 
1-3 address of phase load point 

1. Control is returned to calling phase, not to phase just loaded 

, , 2. The entry point ZLOADW causes the phase loaded to be marked as I 
, I such, and therefore cannot be loaded again (see ZLOADX) I 
~----.----+------+-----------------------------------------------------------------------~ 
, ZiOADX I 38 QeGcriptioD: , 

I 
I 

Loads phase and control is returned to calling phase 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of name of phase to be loaded 

Parameters Returned 

PAR1 byte 0 unused 
1-3 address of phase load point 

1. Control is returned to calling phase, not to phase loaded 
I 
I 2. The phase loaded may be loaded again, since it is not marked as 
, loaded by this entry point (see ZLOADW) 

--------~------~----------------------------------------------------------------------
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r--------T------T------------------------------------------------------_________________ , 
I lialtle IBex. I Details I 
I I Offset I I 
~--------+------+-----------------------------------------------------------------------~ ZNALAB 68 Description 

Makes unaligned dictionary entry and returns absolute address 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of entry 

PAR2 bytes 0-1 unused 
2-3 length of entry (binary) 

Parameters Returned 

PAR1 byte 0 unused 
1-3 dictionary entry address 

PAR4 bytes 0-1 unused 
2-3 reference to some point in the same dictionary block 

1. Thp. entry is constructed exactly as it will appear in the 
dict.ionary r complete with code byte and length field 

2. Z~ALRF performs the same function and returns more information, 
with no loss in efficiency 

~--------+------+-----------------------------------------------------------------------~ 
ZNALRF 64 Description 

Makes unaligned dictionary entry and returns its dictionary 
reference and absolute address 

Parameters Passed 

PARt byte 0 unused 
1-3 address of entry 

PAR2 bytes 0-1 unused 
2-3 length of entry (binary) 

Parameters Returned 

PAR1 bytes 0-1 unused 
2-3 dictionary reference of entry 

PAR4 bytes 0 unused 
1-3 dictionary entry address 

1. See ZNALAB L ________ ~ ______ ~ ______________________________________________________________________ _ 
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r--------T------T-----------------------------------------------------------------------, 
I Name IHex. I Oetails I 
I IOffset I I 
~--------+------+-----------------------------------------------------------------------~ 

ZTXTAB 54 I Description 
I 
I 
1 

converts text reference to absolute address 

I Parameters Passed 
I 
I 
I 
I 
I 

PARi byte o X'SO' if status of block to remain unchanged 
not X'SO' - text block set to busy 
1-3 text reference to be converted 

I Parameters Returned 
I 
I PAR1 byte 0 unused I 
I 1-3 absolute address corresponding to text reference I 

~--------+------+-----------------------------------------------------------------------~ I ZTXTRF 50 Description I 
I I 
I converts absolute address to text reference I 
I I 
I Parameters Passed I 
I I 
I PAR1 byte 0 unused I 
I 1 block number of text block containing absolute address I 
I 2-3 unused I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

PAR2 byte o unused 
1-3 address to be converted 

Parameters Returned 

PARi byte o unused 
1-3 text reference corresponding to absolute address 

1. This routine is of use in only a few cases since it requires to 
be passed the block number containing the absolute address, and only 
returns the offset from the start of the block. This offset can be 
calculated, if the text block is scanned sequentially, by 

I I subtracting the address of the start of the block 

~--------+------+-----------------------------------------------------------------------~ I ZUBW 78 Description 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 

Writes on backing storage 

Parameters Passed 

PAI~l byte o unused 
1-3 address of output record 

PAR2 bytes 0-1 unused 
2-3 length of record (binary) 

Parameters Returned 

I None L ________ ~ ______ ~ __________________________________________ -----------------------------
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r--------T------T-----------------------------------------------------------------______ , I Name IHex. I Details , 
I IOffsetl· , 
~--------+------+-----------------------------------------------------------------------~ ZUERR 30 Description 

Inserts diagnostic messages in dictionary 

Parameters Passed 

PARS bytes 0-1 unused 
2-3 numeric parameter, if any (halfword binary) 

PAR6 byte 0 unused 
1-2 message number (hexadecimal) 
3 bit 0 on if text to be inserted 

1 on if statement number to be inserted 
2 on if numeric parameter to be inserted 
3 on if dictionary reference to be inserted 

4-7 severity code of message 

X'O' Termination 
X'4' Severe 
X'S' Error 
X'C' Warning 

PAR7 either: 
byte 0 unused 

1-3 address of text to be inserted 
or: byte 0-1 unused 

2-3 dictionary reference to be inserted 

PARS bytes 0-1 unused 
2-3 length of text to be inserted 

Parameters Returned 

None 

Notes 
---1-.- When the message is printed the numeric parameter is converted 

to decimal and inserted into the message. PARS is 'unused if. bit 2 
of byte 3 in PAR6 is off 

2. If bit 1 is on, the statement number is taken from the ZSTAT 
slot in the communications region at the time ZUERR is called 

3. Bits 0 and 3 are mutually exclusive and'if both are on in a call 
to Zt~Ra, the routine aborts 

4. If bit 3 is on, the dictionary reference from PAR7 is inserted 
into the message dictionary entry. The error message phases pick up 
the BCD from the dictionary entry, indicated by the reference, and 
insert it into the message 1 

I 
5. If bit 0 is on, text is picked up from the address given in I 
PAR7. This text is in compiler internal representation. The length, 
of the text is taken from PARS. The maximum length of text inserted I 
into a message is 10 characters. If the length given is greater , 
than 10 the text is truncated to 10 characters. If the text has I 
been truncated it is enclosed in quotes in the message I L ________ ~ ______ ~ _______________________________________________________________________ J 
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r--------T------T-----------------------------------------------------------------------, 
, .~arrf> 'tiE-X. , Details I 
, 'O~fsetl I 
~--------+------+-----------------------------------------------------------------------~ 

ZUGC ,10 Descriotion I 
, I 
I Gets scratch storage I 
I I 
I Parameters Passed I 
, I 
, PAR1 bytes 0-3 count of 512 byte blocks of storaqe refjui rp,j I 
I I 
I Parameters Returned I 
, I 
I PAR1 byte 0 unused I 
I 1-3 address of allocated scratch storage I 
, I 
, PAR2 bytes 0-1 unused I 
I 2-3 bytes of storage allocated I 

~--------~.------+-----------------------------------------------------------------------~ 
I ZiJLF' 10 DPscription I 
I I 

, 
I 
I 
I 

Writes record to object module file (SYSLIN) 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of 12 byte area containing recor~ to UP 

written 

Parameters Returned 

None 

1. If an uncorrectable I/O error occurs on this dat.a sP.t ttJp option 
LUt1D is switched off, a message is produced, and the co(!'pilation 
continues without producing an object module 

, 2. The la3t 8 bytes of the record will contain: 
I byt~s 73-76 name of object module, taken from :PP.tJA'~ ii, the 
I communications region. This is set ~rom the first 
, four characters of the first entry label of the 
I external procedure 

I 'I 11-80 sequence number I L ________ ~ ______ ~ _______________________________________________________________________ J 
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r--------T------T-----------------------------------------------------------------------, 
I Name ,Hex. , Details I 
, 'Offset, I 
~--------+------+--------------------~-----------------------------------------~--------~ 

ZUPL 08 uescription 

Puts record out to SYSPRINT Data Set 

Parameters Passed 

PAR1 byte 0 unused 
1-3 address of area defining print line 

PAR3 bytes 0-3 zero if no secondary heading to be printed 
or address of area defining secondary headinq line 

Parameters Returned 

None 

1. Paging action is performed automatically 

2. Format of area containing print line is: 
byte 0 x'OO' 

1 total length of area (binary) 
2 ASA control character 
3 line to be printed-EBCDIC, variable length, maximum 132 

characters 
.--------+------+-----------------------------------------------------------------------~ 

ZURC 18 Description 

Releases scratch storage got by ZUGC 

Para~eters Passed 

P~.R1 bytes 0-3 count of entries to ZUGC to be released (binary) 

Parameters Returned 

None 

The routine frees all the storage that was allocated by thp. last n , 
calls to ZUGC, '"here n is given by PAR1 I 

.--------+------+-----------------------------------------------------------------------~ 
ZURD OC, DE1~3cripti~)_D 

I 
I 
1 

xeadR record from SYSI~ 

I Parameters Passed 
I 
I 
I 
I 

P~\R1 byte o unused 
1-3 audress of area into which r~cord is to be placed 

I Parameters Returned 
I 
I PAR2 bytes 0-1 unused 
I 2-3 length of record returned (binary) 

________ .L ______ .L ___ .•.. _______________________________ ------------------------------------
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6 r--------T------T-----------------------------------------------------------------------, 
I Name IHex. I Details I 
I I Offset I I 
~--------+------+-----------------------------------------------------------------------~ 

ZUSP 74 Description 

Puts record out to SYSPUNCH 

Parameters Passed 

PARi byte 0 unused 
1-3 address of 72 byte area containing record to be 

written 

Parameters Returned 

None 

1. The relevant option is PUNCH. See ZULF for other notes 

.--------+------+-----------------------------------------------------------------------~ 
ZUTXTC 14 Description 

Gets new text block and optionally chains it to a current block 

Parameters Passed 

PARi byte 0 unused 
1-3 text reference to a current block if new one is 

to be Chained 

PAR2 bytes 0-2 unused 
3 X'OO' no chaining 
or X'Sn' chaining where n is status required for 

current block 

Parameters Returned 

PARi byte 0 unused 
1-3 text reference to new block 

PAR2 byte 0 unused 
1-3 absolute address of start of new block 

1. The new block is set to a status of 'busy' 

2. See ZALTER for definition of status of blocks L ________ ~ ____ 4 _______________________________________________________________________ J 
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Indexes to program logic manuals are consolidated in the publication IBM Systeml360 
operating system: Program Logic Manual Master Index, Form Y28-6717. For additional 
information about any subject listed below, refer to other publications listed for the 
same subject in the Master Index. 

abbreviations used during 
compilation 439-448 
abnormal termination 23 
absolute addresses, conversion 15 
absolute code. instruction formats 433-434 
accumulator register 64 
additions to text 40 
adjustable bounds 34 
ADV (see array dope vector) 
aggregate length table 65 
aggregates logical phase 46 
aggregates, RDV for CONTROLLED or BASED 57 
aliasing, of variables 47 
alignment, by structure processor 46 
ALLOCATE chain 29 
annotated dictionary dump 25 
annotated text dump 25 
AREA 25 
argument markers 52 
arithmetic registers 51 
array bounds 32 
array dope vector (ADV) 39 
array multipliers, calculated in structure 
processor 46 

arrays 
of string dope vectors 46 
of strings. calculations with VARYING 
attribute 46 

assigned registers 67 
ASSIGNMENT triples 59 
ATR option 39 
attribute collection area 35 

scanned for SETS 37 
attribute list, scanned 34 
attributes 

consistency 29 
consistency analyzed 31 
dictionary entries 28 
inconsistent 34 
invalid 34 
syntax checking in read-in phase 31 
test for consistency 32 
when printed 40 

AUTOMATIC chain 38 
housekeeping 39 
in structure processor 46 
scan in pseudo-code phase 51 
VDA 63 

auxiliary storage 17 
spilling 15 

base registers 67 
based variable expression (BVEXP) 39 
BASED variables, RDV 57 
batch compilation 26 
BCD, translation 26 
BEGIN statements. count 29 
BLDL 26 

BLDL macro 23 
phase directory construction 386 

block control 21 
block control area 22 
block header chains 33 
block nesting levels 30 
block size 

determination of 15 
dictionary 15 
selection 22 
SIZE option 22 
text 15 

bound slot 39 
boundary alignment. by structure 
processor 46 

build list 23 
phase directory construction 386 

built-in function handler 28 
built-in functions 

EMPTY 42 
generic 33 
non-generic 33 
NULL 42 
NULLO 42 
scan for 54 
TRANSLATE 52.277 
VERIFY 53,277 

BUY ASSIGN statements. scan in pseudo-code 
phase 59 

BUY statement 42 
scan in pseudo-code phase 59 

BUY triples. in pseudo-code phase 55 
BVEXP (see based variable expression) 
BXB instruction. used to generate 

pseudo-code 47 
BXLE instruction. used to generate 

pseudo-code 47 
BY NAME option. in pretranslator phase 40 

CALL chain 29 
calling program 21 
cards. control 26.1.86 
catalogued procedures 15 
CCCODE 26 
chains 26 

ALLOCATE 29 
AUTOMATIC 38-39 

housekeeping 39 
in structure processor 46 
scan in pseudo-code phase 51 
VDA region 63 

block header 33 
CALL 29 
circular 33 
COBOL., in preprocessor 46 
constants 38.60-61 
constructed by read-in 29 
CONTROLLED 39 
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in structure processor 46 
DECLARE statements 29,35 
DEFINED scan 47 
error 69 
hash 33 
picture 34 

validity check 38 
PROCEDURE-ENTRY BEGIN 29 
STATIC 39,61 

in structure processor 46 
scan of external section 68 

SUBS TABLE 49 
symbol variables 62 
type 1 entry 68 

chamelon dummy argument 45 
chamelon temporaries 41-42 
character translation 21 
CHAR48 option 24 
check, syntax 26.1,161 
CHECK lists, formal parameters 38 
circular chains 

extended 34 
initialized 33 

cleanup phase 27 
CLOSE sta tements, parameter list 57 
closing routine 26 
CNVC macro 60 
COBOL chain, mapped in preprocessor 
phase 46 

COBOL option" in ENVIRONMENT string 41 
code byte 

for TASK option 41 
GOOB 37 
GOTO 31 
statement introduction 37 
text string 11 

code 
for prologues and epilogues 460-465 
library call 46 
compiler completion 23 
dictionary 26 

comments, removed from input text 29 
common data space 48 
commoning of subscripts 48-49 
communication between phases 17,21 
communication with control program 15 
communications region 

contents 17 
Control Code word 17 
dictionary block 17 
initialization 21 
of dictionary 17 
options 17 
tables 451-457 
use 21 
ZPRNAM 67 

compare action 44 
compare weight 44 
compilation 

as a job step 15 
bypassed 28 
termination 70 

compile-time processor 15 
communications region 479-482 
constants 30 
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control interfaces 482 
identifiers 30 
internal formats of text 474-478 

logical phase 27 
operators 30 
output string 30 
SOURCE option 23 

compiler control 21-26.1 
compiler control modules 21,24-26.1 
compiler control phases, tables 75-86 
compiler control routines 15 
compiler functions, scan in pseudo-code 
phase 59 

compiler logic. gUide to 71 
compiler organization and control 

diagram 20 
compiler read routine 28 
compiler 

as part of operating system 15 
completion code 23 
functions 32 
initialization 21 
invocation by calling program 21 
output data sets 15 
phases 15 
pseudo variables 32 
purpose 15 
storage requirements 15 

completion code 23 
concatenation, in 48 character set 27 
consistency of attributes 29 
consistency of options 29 
constant chain 60-61 
constants pool 60 
constants 

chain 38 
contextual use 31 
conversion to binary 37 
count 37 
dictionary entries 28 
in compile-time processor string 30 
marker 37 

contextual 
constants 31 
identifiers 31 
pictures 31 

control . 
diagram 20 
of dictionary block 21 
of text block 21 

control cards 26.1,86 
control blocks 

DECLARE 41 
OPEN 41 

Control Code word 17,26 
control module 21,24 
control of workspace 15 
control program 15 
control routines 28 

compiler 15 
debugging 15 
diagnostic messages 23 
entry 21 
initialization 15 
input/output 15 
input/output 23 
program interruptions 15 
storage allocation 15 
storage dumping 15 
table Of 488-501 
ZUBW 27 



ZURD 21 
control tables 86 
control variables in pseudo-code phase 52 
CONTROLLED chain 

scan 39 
in structure processor &J6 
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CONTROLLED variables, RDV 57 
CONV macro 60 
CONV pseudo-code macro 59 
conversion 

absolute addresses 15 
constants to internal form 60 
input characters 28 
symbolic references 15 
of built-in functions 42 
of character codes 30 

. of constants 37 
of precision data 34 
of replication factors 52 
to EBCDIC 28 
to internal code 28 
to triples 44 
48 to 60 character symbols 26.1 

CONVERT pseudo-code macro 60 
correction of syntactical errors 29 
correspondence defining 47 
count stack 37 
count, of constants 37 

Data Element Descriptor (OED) 37 
for symbol variables 62 

data flow diagram 16 
data sets 

compiler output 15 
data flow diagram 16 
INCLUDE 27 
input/output 15 
input/output usage table 24 
interface with compiler phases 23 
opening 21 
SYSIN 15 
SYSLIN 15 
SYSPRINT 15 
SYS PUN CH 15 
SYSUTl 15 
SYSUT3 15 
TRACEOUT 26 

DD statement 15 
debugging 

control routines 15 
features 26 

DECLARE chain 29 
DECLARE control block 41 
DED (see Data Element Descriptor) 
default rules, in dictionary entries 34 
DEFINED chain check 46 
DEFINED chain, scan 47 
DEFINED data 39 
DEFINED items, in aggregates phase 47 
defined references 39 
defined slot 36,39 
defining 

dynamic 39 
static 39 
validity of 39 

detection of syntactical errors 29 
diagnostic message chain 30 
diagnostic messages 15 

allocation to phases 466-473 
parameters in dictionary chain 30 

diagnostics 
for invalid characters 28 
syntax errors 28 

dictionary 
accessing 31 
annotated dump 25 
areas 31 
BCD entries 26 
codes 26 
communications region 17 
constant chain 60 
constructing 31 
default rules 34 
diagnostic message chain 30 
diagnostic messages 23 
dump 26 
embryo entry 29 
extended 26 
hash table 31 
identifiers 31 
normal extended 21 
normal size 26 
organization 17 
resident table 384 
search 31 

dictionary block 
as communications region 17 
control 21 
release 28 
size 15 
space allocation 21 

dictionary entries 
attributes 28 
AUTOMATIC chain 38 
code bytes 387 
constants 28 
copy made 36 
data byte 38 
defined data 39 
definition of types 32 
diagram for internal entry point 33 
dimension table 412 
dope vector descriptor 47 
dummy reference 35 
entry points 32 
expanded 39 
for file conditions 38 
for file constants 41 
for ON conditions 37 
for STATIC DSAs 61 
format 17 
formats 

AUTOMATIC chain delimiter 409 
BCD entries 407 
built-in-functions 406-407 
CHECK list 408 
code bytes 397-400 
compiler labels 404 
constants 405-406 
data items 395-396 
OED 410 
DED2 410 
dope vector skeletons 409 
dope vectors for temporaries 410-411 
DVD 411 
ENTRY code byte 393-394 
entry points 389-393 
entry type 1 389-391 
emtry type 2 391 
entry type 3 391-392 
entry type 4 392-393 
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entry type 5 393 
error message 411-412 
EVENT data 406 
FED (Format Element Descriptor) 410 
files 405 
formal parameters 404 
GENERIC entry 393 
internal library functions 401 
label BCD entries 410 
label constants 404 
label variables 394-395 
ON condition 408 
ON statements 401-408 
optimization code byte 394 
options code byte 394 
parameter descriptions 401 
parameter lists 409 
pictures 408-409 
RDV 411 
second code byte 401 
SETS list 392 
STATIC DSA 411 
structure entries 396 
symbol table entries 409 
task identifiers 406 
variable information 400-401 
wprkspacerequirements 409 

GENERIC 42 
INITIAL value list 413 
INITIAL values 412-413 
internal formats 381-413 
iterative DO-loops 28 
labels 30 
LIKE referemce 36 
optimization 34 
options code byte 34 
picture table 34 
pictures 38-39 
RDV and DVD 62 
record dope vector 41 
REVERT statements 38 
SIGNAL statements 38 
skeleton dope vector 61 
statement labels 29 
symbol table 62 

dictionary logical phase 31 
dimensions, inherited 38 
DISPLAY statements, parameter list 56 
DO group stack 52 
DO MAP 

chain 48 
table 48 

DO statements, count 29 
DO-loop control optimization 50 
dope vector descriptor, dictionary 
entry 47,62 

'dope vector required' bit 39 
dope vector, virtual origin slot 46 
DROP item in pseudo code 51 
DSA (see Dynamic Storage Area) 
o SLOTS 22 
DTSP 25 
DTSPC 25 
dwmny arguments 

chamelons . 45 
when created 45 

dummy dictionary reference 35 
dummy reference, in second file 38 

506 

dummy references, in text 37 
DUMP option, effect on SIZE option 25 
dump 

of dictionary 26 
on SYSPRINT 25 

DUMP 
option 25 
parameter 25 

dumping, inter-phase 25 
DVD (see dope vector descriptor) 62 
dynamic defining 39 
dynamic dump 25 
Dynamic Storage Area (DSA) 51 

optimization 64,464-465 
tasking information 63 

EMPTY built-in function 42 
END card 69 
END statements 

count 29 
inserted 29 

end-of-file indication 29 
end-of-program indication 29 

count 30 
end-of-program marker, in pseudo-code 

phase 54 
entry labels, in source text 29 
entry point, formal parameter 36 
entry points, dictionary entries 32 
entry type 1 68 
ENVIRONMENT op~ion, for file constants _1 
ENVIRONMENT string, with COBOL option 41 
environmental options, use of 15 
EOB (end of block) 
EOB operator 44 
epilogue code, examples 460-465 
erroneous references, replaced in text 37 
error chains 69 
ERROR condition 29 
error dictionary entries '69 
Error Editor 30 
error editor logical phase 69 
error message text 10 
error messages 

classification 23 
order of severity 28 
phase directory 23 
text 28 

errors and diagnostic messages 29 
errors, detected in read-in phase 31 
ESD (see External Symbol Dictionary) 
EXCLUSIVE second level Darker 41 
EXEC STATEMENT 15 
explicitly generated statements, in 
pretranslator phase 40 

expression, definition 42 
expressions 

array bounds 32 
initial value iteration factors 32 
string lengths 32 
structure 43 

extended dictionary 21,26 
external library routines 439 
External Symbol Dictionary 

ESD cards 61 
in data flow diagram 16 



factored attribute table 34 
factored attributes 34 
file conditions, dictionary entries 38 
final assembly logical phase 67 
First Level Directory, format 385 
flow trace, not carried out by compiler 67 
FLOW/TRACE facilities 26.1 
flow/trace markers 86,86.1 
flowcharts (see also Phases and Modules) 

organization 71 
overall compiler logic 72-73 
resident control phase 14 

formal parameter list 39 
formal parameters, in CHECK or NOCHECK 
lists 38 

formats of dictionary entries 387-413 
freed registers 67 
FREED SA 55 
function calls 42 
function references 41 
functions 32 

generic built-in functions 33 
GENERIC entry label 42 
generic phase 43 
GET statements, library call 58 
GLOBAL region boundary 49 

halfword binary items 65 
hash chain, used to scan dictionary 37 
hash chains 33 
hash table 33 

address 31 
deleted 32 
in dictionary 31 

housekeeping 38 

identifiers 
contextual use 31 
implicit definition 31 
in compile-time processor output 
string 30 

in dictionary logical phase 31 
in multiple declarations 35 
when rejected 35 

IDV (see Initial Dope Vector) 
IEMAA 21 
IEMAF control section 458 
IEMKTAB macro 485 
IEMKTCA macro 483-484 
IF statements, count 29 
IHELSP 56 
IHEMAIN 69 
IHEQERR 68 
IHEQTIC 68 
IHESADA 68 
IHESADB 68 
IHESTGA 54 
IHESTGB 54 
in-line pseudo code 52-53 
INCLUDE data set 27 
inherited dimensions 38 
INITIAL attribute, second file entries 36 
Initial Dope Vector, scan for 
statements 51 

initial labels 
in pseudo-assignment statements 30 
subscripted label variables 30 

initialization 
of compiler 21 
of control routines 15 

input, original 27 
input text 11 

end-of-file indication 29 
input/output 

control routines 15 
control routines 23 
data set usage table 24 
data sets 15 
library call for RECORD I/O 56 

insertion file 66-67 
insignificant blanks, removed fron input 
text 29 

inter-phase dumping 25 
interface 

with data sets 23 
with operating system 15 

intermediate file 24 
internal code 29 

in text string 17 
internal entry point, diagram 33 
internal formats of dictionary 
entries 387-413 

Internal Formats of Text 414-448 
internal library routines 438-439 
interruptions, control routines 15 
invalid attributes, check for 34 
invalid characters 

diagnostics 28 
replaced by blanks 27 
used as markers 28 

invalid pictures 38 
invariance of subscrip~s 48-49 
IRREDUCIBLE 36 
iSUB references 40 
iSUBS 43 
ITDO region boundary 49 
iteration factors, ini~ial value 32 
iterative DO-loops, dictionary entries 28 

Job Control Language 15 
JOB statement 15 
job s~ep 15 
job termination 23 

K phases, table handling routines 483-487 
KEYID routine 384 
KEYWD routine 384 
Keyword tables 

construction 384 
in read-in logical phase 30 

label table 29 
labels. inserted in dictionary 30 
level stack 37 
library call sequences 

for not in-line CB~R and BIT string 59 
for stroage triples S9 

library call 
data transmission 58 

Index 507 



GET and PUT statements 58 
initialization 58 
RECORD-oriented I/O 56 
termination 58 

library calling sequences 438 
library conversion routines 68 
library error package 66 
library routines 

external 439 
FREEDSA 55 
IHELSP 56 
IHEQERR 68 
IHEQTIC 68 
IHESADA 68 
IHESADB 68 
IHESTGA 54 
IHESTGB 54 
internal 438-439 

library work store (LWS) 63 
Library, call code 46 
LIKE attribute 36 
LIKE chain 36 
line numbering 27 
Link Library 15 
Linkage Editor 15 
Linkage Loader 15 
lists 

SUBS/REGION 48 
USE 48 

load-ahead technique 35 
loader text, TXT cards 68 
location counter, for assembled code 68 
logical phases, table 18-19 
LWS (see library work store) 63 

machine instructions, in text string 17 
MACRO option 24,27 
macro-code interpreter 28 
main storage 

release of 26 
requirements 22 

Map, Phase-in-Storage 383 
marker byte function references 41 
markers (see also second level markers) 41 

argument 52 
constant 37 
end-of-program 54 
function call 42 
multiple assignment 54 
P format 37 
procedure calls 42 
pseudo-variable 54 
'unsafe' 48 
use of invalid characters 28 
wanted or not wanted 44 

match chain, in SUBS TABLE 49 
message directory block 28 
messages (see also diagnostic messages, 
error messages) 

classification 23 
control routines 23 
diagnostic 15 
dictionary chain 23 

misaligned argument 65 
misaligned operands 65 
mixed overlay defining 47 
modules (see also Phases and Modules) 
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compiler control 24-26.1 
IEMAA 21 

MTF (multiplier function) 
MTF statement 39 
multiple assignment markers 54 
MULTIPLE ASSIGNMENT triples 59 
multiple declarations 35 

NAME card 69 
nested procedures, unnested at object 
time 68 

nesting, patch code 48 
NOCHECK lists, formal parameters 38 
'not sold' temporaries 42 
null arguments, in parameter lists 57-58 
NULL built-in function 42 
NULLO built-in function 42 

object program 17 
OBJNM parameter 69 
OFFSET slots 403-404 
OFFSET 2 slot, diagram 402 
offset, calculation in structure 
processor 46 

ON conditions. dictionary entries 37 
ON statements, count 29 
OPEN control block 41 
OPEN statements, parameter list 57 
opening of data sets 21 
operators, in compile-time processor output 
string 30 

optimization byte 34 
optimization logical phase 47 

storage blocks 22 
optimization 

of DSA 64 
subscripts 48-49 

option list, printing 21 
options code byte 34 
options list, initial 3can 21 
options 

ATR 39 
BY NAME 40 
check for legal combinations 58 
consistency 29' 
Control Code word 17 
control section 25 
environmental 15 
in communications region 17 
in data flow diagram 16 
instructions to compiler 15 
interpretation of 15 
MACRO 27 
scanned 34 
source program 15 
status byte 15 
stored in dictionary 17 
TRACE/PATCH 26 
XREF 39 

ORDER, default setting 47 
organization, diagram 20 
original input 27 
out put s tr ing 

from compile-time processor 30 
in read-in phase 29 

output, of read-in phase 29 



overlay defining 47 
mixed 47 
scalars 47 
undimensioned structures 47· 

padding, calculation in structure 
processor 46 

parameter description, in entry 
declaration 42 

parameter list 
DISPLAY statements 56 
for library call initialization 58 
for OPEN and CLOSE statements 57 
library calls 56 
null arguments 57 
WAIT statements 56 

parameter matching 32 
parameter registers 51 
parameters, of diagnostic messages 30 
PARTIAL SAFE/UNSAFE boundaries 49 
patch code 

in nest of loops 48 
in optimization phase 48 

PATCH/TRACE option 26 
patch file 47 
PATCH facilities 26.1 
PEXP (see pointer expression) 
PEXP statement 36 

deleted 39 
phase deleting 
phase directory 

construction 

23 
384 
23 

23 error messages 
format 386 
status byte 15 

phase loading 23 
phase marking 23 
Phase-in-Storage Map 383 
phase, wanted/not wanted 23,35,44 
Phases and Modules - Guide 379-382 
Phases and Modules - Descriptions, 

Flowcharts, and Subroutine Tables 
AA 21,74,75-77 
AB 21,74,78-79 
AC 24,74,79 
AD 25,74,79 
AE 25,74,80 
AF 25,74,80 
AG 25,74,80 
AH 26,74 
AI 26,74 
AJ 26,74 
AK 26,74,80 
AL 26,74,81-85 
AM 26,74,86 
AN 26,81-85 
AS 27,88,94-95 
AT 26,74.1,86,86.1 
AV 27,89,96 
BC 27-28,90,97-98 
BE 27 
BF 27 
BG 28,91,100-101 
BI 28 
BJ 28 
BM 28,92,102 
BN 28 

BO 28 
BP through BV 28 
BW 28,93 
BX 26,105,111 
CA 30,112 
CC 30,113 
CE 30,113 
CG 30 
CI 30-31,106,114 
CK 30 
CL 30,107,115 
CM 30 
CN 30 
CO 30-31,108,116 
CP 30 
CR 30 
CS 30-31,109,117 
CT 30 
CV 30-31,110,118 
CW 30 
ED 33,135 
EF 33 
EG 33-34,120,135 
EH 34 
EI 34,121,137-138 
EJ 34 
EK 35 
EL 35,122,140-141 
EM 35 
EP 35-36,123,143-144 
EV 36 
EW 36,124,145 
EY 36,125,146 
F1 26.1,161 
FA 36-37,126,147-148 
FE 37,127.149-150 
FI 37,128,150-151 
FK 37,129,152 
FO 37-38,130,153 
FQ 38,131,154-155 
FT 38-39,132,156-157 
FV 39,133,158-159 
FX 39-40,134,160-161 
GA 41,163,171 
GB 41-42.164,172-173 
GC 41 
GK 41,165,174 
GO 42,175 
GP 42,166,176-177 
GU 43,167,179-180 
HF 43,168,181-182 
HK 43,169,183 
OP 43,170,184 
IA 44,186,194 
IG 45,187,195 
IK 45,188,196 
IL 45,189,196 
1M 45,190,196-197 
IT 45,191,198-199 
IX 45-46,192,199 
JD 46,193,200 
JI 46,202,205 
JK 46-47,203,206-207 
JP 47,204,208 
JZ 26.1,74,208 
KA 48,210,220 
KB 48 
KC 48,212,221 
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KE q8,213,221-222 
KG Q8-q9,21q,222 
KJ Q9,215,223 
KN Q9,216,22Q 
KO Q9-50,211,225-231 
KP 49 
KQ 49 
KT 50,218,232-233 
KU 50,219,234-236 
KV 50 
LB 51,238,268 
LD 52,239,269 
LG 52,2QO,210-211 
LR 52 
LS 52-53,241,272-213 
LV 53,2Q2,214 
LW 53 
LX 53,2Q3,215-216 
LY 53 
MA 53-54,244,271-218 
MB 54,245,219-280 
MD 54,246,281 
ME 5Q,241,282 
MG 54,248,284 
~lI 54,249,281 
MI< 55,250,288 
ML 55,251,289 
MM 55,252,289-290 
MP 55,253,291 
MS 55,254,292-293 
NA 55-56,255,294-295 
NG 56,256,291 
NJ 56-57,251,298-302 
NM 57-58,258,304 
NT 58,259,305 
NU 58,260,306 
OB 59,261,301-309 
00 59,262,310 
OE 59-60,263,311 
OG 60,264,312-313 
OL 60 
OM 60,265,314 
OP 60,266,315 
OS 60,261,316 
PA 61,319,329 
PO 61,320,330 
PH 61-62,321,331-332 
PL 62,322,333 
PO 62 
PP 62-63,323,334-335 
PT 63,324,336-337 
QF 63-64,325,338-339 
QJ 6Q,326,340-341 
QU 65,321,342-343 
QX 65,328,344 
RA 66,346,349-350 
RB 66 
RC 66 
RD 66,341,351-352 
RF 67,348,353 
RG 61 
RH 61 
TF 61,356,365 
TJ 61,351,366 
TO 61-68,358,367 
TQ 61-68 
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TT 68,359,368-369 
UA 68-69,360,310-311 

UD 69,361,312 
UE 69,362,313-314 
UF 69,363,315-316 
UH 69 
UI 69 
XA 69,364,318 
XB 69 
XC 69 
XF 69 
XG through YY 69-70 

phases 
branch after execution 11 
communication between 11 
control between 11 
logical 11 

Aggregates 18,46-41,201 
Compile-time Processor 18,21-28,81 
Dictionary 18,31-40,119 
Error Editor 19,69,364 
Final Assembly 19,61-69,355 
Optimization 18,41-50,209 
Pretranslator 18,40-43,162 
Pseudo-code 18,50-60,231 
Read-In 18,28-31,104 
Register Allocation 19,66-61,345 
storage Allocation 19,60-65,318 
Translator 18,43-46,185 

organization 11 
physical 11 
table 18-19 

physical registers, use 51 
picture 

chain 34,38 
contextual use 31 
dictionary entry 34,39 
marker 31 
table 34 

pointer expression (PEXP) 39 
POINTER, in pointer expression 39 
prefix form 44 
preprocessor 46 

in aggregates phase 46 
48-character set 26.1 

pretranslator logical phase, control passed 
to 40 

procedure calls 42 
PROCEDURE statements, count 29 
PROCEDURE-ENTRY-BEGIN chain 29 
processing program 15 
program check handling 23 
prologue 61 

contruction 63 
prologue code 64 

examples 460-465 
prologue time 38 
pseudo-code logical phase 50 
pseudo-code 

definition 50 
design 50,429-432 
DROP item 51 
generation using BXH and BXLE 
instructions 41 

in-line 52-53 
skeletions 58 
temporary descriptions 438 

pseudo-variable markers 54 
pseudo-variables 32 

scan in pseudo-code phase 59 



correction 29 
detection 29 
in read-in phase 29 

SYSI~ 15 
opening 21 

SYSLIN 15 
SYSPRINT 15 

dump 25 
opening 21 

SYSPUi-.Cri 15 
opening 21 

system generation, tables 458-459 
SYSUT1 15 
SYSUT3 15 

closed for output 25 
control 24 
open for input 25 
opening 21 
ZURD routine 25 

table control area 483 
table control block area 48 
table of logical phases 18-19 
tables and routine directories, introduction 71 
TASK option, code bytes 41 
tasking information in DSA 63 
TCA (see table control area) 
TDPSCIE 25 
temporary description stack 436-437 
temporary descriptors 51 
Temporary Result Descriptor Triples (TMPD) 51,436 
temporary workspace 51 
termination error messages 23 
termination of compilation 70 
termination, of statements 30 
terms used during compilation 439-448 
testing, for consistency of attributes 32 
text additions 

BUY statements 40 
I/O statements 40 
SELL statements 40 
statements within statements 40 
temporary storage 40 
unbrella symbol 40 

text blocks 
chaining 22 
control 21 
markers 28 
release 28 
size 15 
space allocation 21 
spilled 17 
symbolic name 17 

text chain 39-40 
text code bytes 17 

first level table 415-416 
is pseudo-code 429 
on entry to translator phases 424-425 
second level table 417-418 

text formats 
absolute code 433-434 
after read-in phase 418-423 
in pseudo-code 429 
internal 41fl 
triples 426-fl28 

text scratch storage 39-40 
text string processing 17 

text, annotated dump 25 
text, of error messages 28 
Third Level Tables 385 
TMPD (see Temporary Result Descriptor 'l'riplp.s) 
transfer vector 27 

to control routines 21 
transformation subscripts fl8-fl'9 
translation table 29 
translator logical phase 

generic phase 43 
stacker phase 43 

triple names (see Appendix D.11) 
triples 

ASSIGNMENT 59 
format 44 
MULTIPLE ASSIGNMENT 59 
PTCH fl7 
SPECIAL ASSIGNMENT 59 
when generated flfl 

TSLOTS 22 
TXT (see loader text) 
type 1 entry 68 
types of dicticnary entries 32 

unary profixed triples 46 
undefines formal parameter 36 
undimensioned structure overlay defining 47 
'unsafe' variables fl8 
USE list fl8 
USSL declaration 50 

validity check, PICTURE chain 38 
value scan 28 
Variable Data Area 

in AUTOMATIC chain 63 
in pseudo-code phase 55 

variable storage accumlator 6fl 
variables 

aliasing fl7 
RDV for CONTROLLFD or BASED 57 
symbol table 62 

VDA (see Variable Data Area) 
virtual origin slot of dope vector 46 

WAIT statement~, parameter list 56 
warning messages 23 
weights, compare 44 
weights, stack 44 
work data sets (see data sets) 

XREF option 39 

ZCOMM 479 
ZPRNAM 67 
ZUBW 27 
ZURD 27 
ZURD routine 25 

48-character set 15 
concatenation 27 

48-character set preprocessor 26 
input 27 
output 27 

48-character syntax 26 
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STATIC DSA 61 
status byte 15 
status indications 23,386 
status slot 

dictioary block 22 
text block 22 

storage 
attribute collection area 35 
auxiliary 17 
program too large 21 
spilled 17 
spilling 15 

storage allocation logical phase 60 
storage allocation table 450 
storage allocation, control routines 15 
storage blocks 

availability 22 
span of complete statement 30 

storage dumping, control routines 15 
storage requirements 15,449-450 
storage size, as an argument 15 
string lengths 32 
structure assignment statements 43 
structure expressions 43 
structure level numbers 34 
structure processor, in aggregates 

phase 46 
SUBS/REGION list 48 
SUBS table 49 
subscript optimization 

commoning 48-49 
invariance 48-49 
transformation 48-49 

substitutions, in source text 29 
symbol table dictionary entry 62 
symbol variables, DED 
symbolic accumulator register 46 
symbolic name, text blocks 17 
symbolic references, conversion 15 
symbolic register counter 51 
symbolic registers 67 
syntactical errors 
syntax check 26.1,161 

correction 29 
detection 29 
in read-in phase 29 

SYSIN 15 
opening 21 

SYSLIN 15 
SYSPRINT 15 

dump 25 
opening 21 

SYSPUNCH 15 
opening 21 

system generation, tables 458-459 
SYSUT1 15 
SYSUT3 15 

closed for output 25 
control 24 
open for input 25 
opening 21 
ZURD routine 25 

table control area 483 
table control block area 48 
table of logical phases 18-19 
tables, control 86 
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tables and routine directories, 
introduction 71 

TASK option, code bytes 41 
tasking information in DBA 63 
TCA (see table control area) 
TDPSCIE 25 
temporary description stack 436-437 
temporary descriptors 51 
Temporary Result Descriptor Triples 

(TMPD) 51,436 
temporary workspace 51 
termination error messages 23 
termination of compilation 70 
termination, of statements 30 
terms used during compilation 439-448 
testing, for consistency of attributes 32 
text additions 

BUY statements 40 
I/O statements 40 
SELL statements 40 
statements within statements 40 
temporary storage 40 
unbrella symbol 40 

text blocks 
chaining 22 
control 21 
markers 28 
release 28 
size 15 
space allocation 21 
spilled 17 
symbolic name 17 

text chain 39-40 
text code bytes 17 

first level table 415-416 
is pseudo-code 429 
on entry to translator phases 424-425 
second level table 417-418 

text formats 
absolute code 433-434 
after read-in phase 418-423 
in pseudo-code 429 
internal 414 
triples 426-428 

text scratch storage 39-40 
text string processing 17 
text, annotated dump 25 
text, of error messages 28 
Third Level Tables 385 
TMPD (see Temporary Result Descriptor 
Triples) 

TRACEOUT data set 26 
TRACE/FLOW facilities 26.1 
trace/flow markers 86,86.1 
TRACE/PATCH option 26 
trace routine 86.1 
transfer vector 27 

to control routines 21 
transformation subscripts 48-49 
TRANSLATE built-in function 52,277 
translation table 29 
translator logical phase 

generic phase 43 
stacker phase 43 

triple names (see Appendix 0.11) 
triples 

ASSIGNMENT 59 
format 44 



MULTIPLE ASSIGNMENT 59 
PTCH 47 
SPECIAL ASSIGNMENT 59 
when generated 44 

TSLOTS 22 
TXT (see loader text) 
type 1 entry 68 
types of dictionary entries 32 

unary prefixed triples 46 
undefined formal'parameter 36 
undimensioned structure overlay 
defininq 47 

'unsafe' variables 48 
USE list 48 
USSL declaration SO 

validi ty check., PICTURE chain 38 
value scan 28 
Variable Data Area 

in AUTOMATIC chain 63 
in pseudo-code phase 55 

variable storage accumlator 64 
variables 

aliasing 47 
RDV for CONTROLLED or BASED 57 
symbol table 62 

VDA (see Variable Data Area) 

VERIFY built-in function 53,277 
VERIFY instructions 26.1 
virtual origin slot of dope vector 46 

WAIT statements, para.eter list 56 
warning messages 23 
weights, compare 44 
weights, stack 44 
work data sets (see data sets) 
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ZSTAT 26.1 
ZUBW 27 
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ZURD routine 25 

48-character set 15 
concatenation 27 

48-character set preprocessor 26.1 
input 27 
output 27 

48-character syntax 26.1 
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