












































































































































































































































































































































































































































































































































System Interfaces

| ]

SOURCE Fetch source string. The source string, as described for
PARSE SOURCE on page 45, is copied to the user’s buffer.

VERSION Fetch version string. The version string, as described for
PARSE VERSION on page 46, is copied to the user’s
buffer.

Notes:

1. Only the S (Set) and F (Fetch) functions are supported by EXEC 2. Other
requests will be rejected.

2. The interface is only enabled during the execution of commands (including
CMS subcommands) and external routines (functions and subroutines). An
attempt to call the EXECCOMM entry point asynchronously will result in a
return code of -1 (Invalid entry conditions).

3. While the EXECCOMM request is being serviced, interrupts will be enabled
for most of the time.

EXECFLAG External Control Byte

The interpreter is affected by and may alter the global flags held in the
EXECFLAG byte in NUCON (page 0 of your CMS system). These are used for
external control of tracing and also to permit interrupting execution. The following
equates are defined:

3 3k 2k ok ok 3k 3k 3k 3k 3K sk 3k 3k ok sk ok ok 3k ok ok ok 3k Ak ok 3k ok ok 3k 3k 3k K ok vk ok ok ok 3k ok Ak e ok sk Ak ko ok ok ok ok ke k k ok

* Equates for EXECFLAG in NUCON *

sk sk s 3 k3 ko o 3 ok 3 o K o ok o ok o ok ok ok sk ok o ok ok K ok K ook ok 3K ke 8 sk ok 3 KoK ke ok ok ok ok ok sk ok ok o ok ok ok ok
EXECFLAG DC 1X'00' EXEC FLAGS

EXECRUN EQU X'80' EXEC COMMAND RUNNING

EXECSTOP EQU X'40' HALT interpreter HAS BEEN RECOGNIZED.
EXECMASK EQU X'20' HALT interpreter ENABLED.
EXECHALT EQU X'10" HALT interpreter HAS BEEN ISSUED.
EXECTRST EQU X'08' TRACE CAN BE RESET BY XEDIT.
EXECFLO4 EQU X'04' (reserved)

EXECTMSK EQU X'02' TRACE START ENABLED.

EXECTRAC EQU X'01' EXEC TRACE REQUESTED.

Details of the use of each flag by the interpreter are as follows:

EXECRUN This flag is defined only for CMS EXEC programs, and therefore is
neither inspected nor altered by the interpreter or its interface.

EXECSTOP This flag is set by the REXX interface (DMSEXI) when an
EXECHALT request is detected and has been honored. On exit
from the interpreter, this bit indicates that the program stack should
be cleared, as the interpreter was halted (probably asynchronously).
On re-entry to DMSEXI this bit indicates that the EXECHALT
flag has been used previously and may now be cleared (together
with the EXECSTOP bit). (Interlock for EXECHALT.)
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EXECMASK

EXECHALT

EXECTRST

EXECTMSK

EXECTRAC
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Mask for EXECHALT. EXECHALT takes effect only if this bit is
set. This bit is set on entry to DMSEXI.

Request to halt execution of all active REXX programs. Takes
effect only if EXECMASK is 1. This bit is cleared on entry to
DMSEXI if EXECSTOP is set, and also if detected normally but
SIGNAL ON HALT is enabled. This bit is cleared by the
interpreter if SIGNAL ON HALT is enabled and takes effect.

EXECTRAC has been accepted. On return to command level,
CMS and XEDIT will only turn off EXECTRAC if this bit is ON.
(Interlock for EXECTRAC.)

Mask for EXECTRAC. EXECTRAC takes effect only if this bit is
set. This bit is set on entry to DMSEXI.

If this bit changes from 0 to 1 or from 1 to 0, the interpreter will
force interactive tracing on or all tracing off respectively. See page
115 for further details. This bit is neither set nor reset by the
interpreter, except that the bit is cleared on return to CMS or
XEDIT command level after it has been acknowledged by the
setting of EXECTRST.



Appendix A. Performance Considerations

REXX is unusual in being a structured language which is interpreted, and because
of this has required some fairly complicated coding techniques in order to achieve
good performance. These include:

« Variable names are held in a two-level binary tree to provide fast lookup and
an efficient implementation of the PROCEDURE EXPOSE function.

« The position in the data of all labels is saved in a look-aside buffer arranged in
most-recently-used order: this considerably improves the performance of
subroutine and internal function calls. Accesses to built-in and external
routines are similarly recorded and reordered for improved performance.

o The internal form of all clauses is saved in a second look-aside buffer to save
the need for parsing each clause each time it is executed, giving speed
improvements of a factor of two in many loops. This look-aside is not started
until the first CALL, INTERPRET, repetitive DO, or label is found. This
look-aside also means that the overhead of including comments in EXECs is
negligible except for the storage they take up and the initial read-in time.

« Special look-aside information is kept for DO-loops to minimize loop overhead.

« Parsing is optimized for mixed case data. PARSE ARG and PARSE PULL are
therefore slightly faster than ARG and PULL.

Where possible, the executable form of REXX programs should be in V-format.
This minimized execution time, main storage use (paging), and disk space. (Note:
if EXECUPDT is used, the library files are F-format but the executable file is
V-format.)

As much as possible of REXX programs should be written in mixed case
(especially comments): this maximizes reading speed and minimizes human errors
due to misreading data, and so improves the performance of the human side of the
REXX programming operation.

There is no particular area in the interpreter that can be described as a bottleneck.

However, any external call may incur significant system overheads. High precision
numbers should be avoided unless truly needed.
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Appendix B. Example of a Function Package

TITLE 'USERFN: Sample model for user function package'

The first part of this example deals with obtaining free
storage and moving the rest of the program into that storage
as a nucleus extension. The code just loaded (from FREEGO
label to the table before FUNC1) then responds to the
original call and successive calls to RXUSERFN. Calls to
load a user function are handled by setting up their entry
points as nucleus extensions.

In order to set up new user functions, the user must add an
entry in the FUNLIST table and add the code following the
other functions.

* K K X ¥ K K E X ¥ ¥ X

USERFN  CSECT *
USING *,R12
USING NUCON, O

LR R10,R14 Save return address
SLR R2,R2 Assume it's NUCEXT
* "RXUSERFN" only.
CLI ARG1(R1) ,X'FF' Any arguments?
BE GOLOAD Br if not - go install
CLC ARG1(8,R1) ,=CL8'LOAD' Is this explicit load?
BNE BADPL Br if not - go complain
* Note: We do not have to handle RESET because the
* package has not yet been loaded
SPACE 1
*¥-> LOAD request, so check function name against FUNLIST
SPACE 1
LA R4,LENTRY Length of FUNLIST entry
LA R2,FUNLIST Start of function table
LA R5,EFUNLIST End of function table
CHECK EQU  *
CLC ARG2(,R1) ,FUNLNAME (R2) Names match?
BE GOLOAD Br if yes - go do
* appropriate NUCEXTing.
BXLE R2,R4,CHECK Continue testing if more
LA R15,1 Indicate function not found
BR R10 Not in list - return
SPACE 1

*=> NUCEXT "RXUSERFN" as well as specific function (e.g. if
* LOAD specified on invocation).

SPACE 1
GOLOAD EQU *
LA RO, FREELEND Length of code in DWs
* Get the storage
DMSFREE DWORDS=(0) , TYPE=NUCLEUS, ERR=NOSTORE
LA R8,FREEGO Start of free storage code
L R9,=A (FREELEN) Get length in bytes
LR R7,R9 Copy length for MVCL
LR R4 ,R9 Save for later use
LR R3,R1 n
LR R6,R1 Free storage area start
SPKA O Set nucleus key
MVCL R6,R8 Move code to free storage
ST R3,NLADDR Entry point address
ST R3,NLSTART Start address
MVI NLFLAG,SYSTEM+SERVICE Request service call
ST R4 ,NLLEN Length
LA R1,NLIST -> PLIST
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svC CMS202
DC AL4 (1)
LTR R15,R15
BNZR R10
*-> See if we have a function....
LTR R2,R2

BZR R10
* R15 already 0 from above..
ST R15,NLSTART

ST R15,NLLEN
MVI NLFLAG, SYSTEM
SPACE 1
R2 points to FUNLIST entry to be
* R3 points to start of NUCXLOADed
A R3,FUNOFFS (,R2)
ST R3,NLADDR
MVC NLNAME, FUNLNAME (R2)
* Issue SVC...
svC CMS202
DC AL4 (1)
BR R10
DROP R12
SPACE 3
LTORG

*

Fall through if error
Did everything go smoothly?
No, return directly.

Install "RXUSERFN" only?
Br if yes - return to caller
..Use to clear fields
..start address
..length
.. no service calls!

installed.

area.

Calculate true start address
Add to startup PSW

Copy startup name

Immediate exit on error
Return to caller

14
TITLE 'USERFN: Code residing in free storage'

The following code resides in free storage, and is capable

of replying to LOAD or RESET.

*
*

* A LOAD call results in the identifying of the functions
* passed as parameters following LOAD as entry points in
%
*
*

RXUSERFN.

A RESET service call from NUCXDROP will turn the functions
OFF. A PURGE service call is ignored.

SPACE 2
FREEGO DS OD

USING *,R12

B STARTCOD

DC CL8'>USERFN<'
STARTCOD EQU  *

LR R10,R14

* X K R * ¥ *

Force doubleword alignment
of free-loaded code.

Eye-catcher for storage dump

Save return address

CLC ARG1(8,R1) ,=CL8'LOAD' Is this a load?

BE CHK4ARGS

Yes, check for any args

CLC  ARG1(8,R1),=CL8'RESET' Reset ?

BE DOOFF
SLR R15,R15
CLM R1,B'1000',=X'FF'

BER R14
LA R15,4
BR R14
SPACE 1

CHK4ARGS EQU  *
LA R15,1
CLI  ARG2(R1),X'FF'
BER R14

* *

* X ¥ %
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AUTOLOAD: switch on selected function

'LOAD' request. Check function name against FUNLIST.

Only turn on the requested (autoload) function.

Yes, turn off functions

In case of service call

Is it an abend call ?

Br if yes - quick quit

No, set error RC :
.. and return

Set possible return code
Any arguments passed?
No, error (already loaded)

* *

* K X %



SPACE

1

PUSH USING Save USING status

USING DNUCX,R13 Use save area for PLIST
AUTOLOAD EQU *

MVC DNLIST (LNLIST) ,NLIST Move skeleton to work area

LR R3,R1 Save old plist pointer

LA R4,LENTRY Length of FUNLIST entry

LA R5,EFUNLIST End of function table

LA R2,FUNLIST Start of function table

LA R15,1 Set error return code
CHECK1 EQU  *

CLC ARG2 (,R3) ,FUNLNAME (R2) Check against name

BE TURNON Found - turn function on

BXLE R2,R4,CHECK1 Loop for another check

BR R10 Return with RC = 1

SPACE 1
TURNON EQU *

MvC DNLNAME, FUNLNAME (R2) Copy startup name

LA R1,DNLIST -> PLIST
*¥ See if function is already a nucleus extension

LNR R15,R15 -1

ST R15,DNLADDR Query form of NUCEXT plist

svC CMS202

DC AL4 (1) Fall through if error

LTR R15,R15 Exists?

BZR R10 Yes, immediate return

L R6,FUNOFFS (,R2) Load address offset

ALR R6,R12 True start address

ST R6,DNLADDR Add to startup PSW
* Issue SVC...

SvC CMS202

DC AL4 (1) Ignore errors

BR R10 Return

POP USING Restore USING status

SPACE 1
ke ok ok 3k ok ok ok ok ok oK ok ok sk ok ok 3k ok ok ok ok 3K ok sk ok ok oK ok sk ok 3 ok ok 3k ok ok ok ok sk sk ok ok ok ok sk sk ok ok ok ok ok sk sk sk ok ok ok ok ok ok ok ok ok K
* RESET call: switch off functions *

3 3K K 2k ok ok 3k 2k K ok 3k ok ok 3k Kk ok 2k ok 3k 3k ok ok ok ok ok ok sk sk 3k dk ok 3k ok 3k sk 3k 2k sk Ak ok %k 3k ok ok %k 3k dk 3k %k %k 3%k 3k %k % % >k %k 3k %k %k %k %k k

DOOFF EQU *
LA R5,FUNLIST -> to list
LA R1,NLIST -> PLIST
FUNLOOP EQU *
LT R15,FUNOFFS (R5) Any more to cancel?
BZR R10 0 = all done ... Get out
MVC NLNAME (8) ,FUNLNAME (R5) Copy startup name
* Issue SVC...
SVC CMS202
DC AL4 (1) Ignore errors
* : (we ignore errors e.g.: function already cancelled)
LA R5,LENTRY (,R5) -> next item in FUNLIST
B FUNLOOP
EJECT
* PLIST for invoking 'NUCEXT' (also used directly as the
* the CANCEL plist)
NLIST DS 0D NUCEXT Plist
DC CL8'NUCEXT' Name
NLNAME DC CL8'RXUSERFN' Function name
DC X'FF' System mask enabled
NLKEY DC X'04' System key
NLFLAG DC AL1(SYSTEM) NUCEXT Flag
DC X'00' Spare flags
NLADDR DC A(0) Entry point address
DC ALY (*=*) private
NLSTART DC A(0) Start address
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NLLEN DC F'0’ Length

LNLIST EQU  *-NLIST Length of list

SPACE 5
K e *
* List of functions included in this pack, with their offsets
FUNLNAME EQU 4,8 Offset & length of name
FUNOFFS EQU 0,4 Offset to the routine
FUNLIST DC A (FUNC1-FREEGO) ,CL8'RXUSER1'
LENTRY EQU *-FUNLIST Length of a single entry

DC A (FUNC2-FREEGO) ,CL8'RXUSER2'
DC A (FUNC3-FREEGO) ,CL8'RXUSER3'

EFUNLIST EQU * End of the funlist proper
DC A (*=%) End fence

e *
EJECT

¥ttt —t—t—F—t—t—F—F—F—t—F—t—t—F—t—t—F -ttt —F -t ===t —+—+
A sample user written function is shown below. As many
other functions can be added as the user desires. The only
restriction is that the module must fit in the transient
area (where it runs before loading itself as a nucleus
extension) . '

The normal order is to obtain an EVALBLOK (here done by
the GETBLOK routine), do the function and put the result
in the EVALBLOK, and finally to complete the EVALBLOK and
return (here done by the EBLOCK routine).

¥t —t—t—t—t—t—t—F—F—t—t—F—t—t—F—t—F—F—F—t—t—F—t—F =t —F—F—+—+

* O K K X K X %X %

SPACE 2
* 'USERFN: USER1 - User function 1'
* This function simply returns the first passed parameter!
FUNC1 EQU  *
USING *,R12 Tell assembler of base
LR R10,R14 Save return address
LR R13,RO Get copy of RO
USING EFPLIST,R13 Addressing for the plist
L R11,EARGLIST Get pointer to arg list
MVC SAVEFRET, EFUNRET Save function return addr
DROP RI13 Done with this for now
USING PARMBLOK,R11 Tell assembler
L R1,PARM1TLEN Returned data length
LR R3,R1 Save it for later
BAL R14,GETBLOK Go get EVALBLOK
USING EVALBLOK,R5 Tell assembler
sk sk %k 3k 2k 3k ok 2k 3k ok 3k ok ok 3k dk sk %k ok sk ok sk sk 3k ok vk sk ok 3k sk ok sk ok e vk e vk dk sk 3k sk K ok sk vk 3k sk sk ok dke ke 3k ke sk vk ke kK sk ok sk K sk %k
* *
* other processing for function 1 would be here *
* *
ke ok o 3k ok ok 3k 3K ok ok sk o K oK 3K ok ok ok oK ok 3k ok ok 3k sk s ok ok 3K 3k 3k sk o ok 3K 3K ok sk o ok ok ok 3 ok 3k oK 3k ok ok ok oK ok 3k o o ok ok ok ok ok Rk K
L R15,PARMTADR
EX R3,MOVEIT Move the data
LA R15,0 Set good return code
B EBLOCK Complete EVALBLOK & return
MOVEIT MVC EVDATA(0) ,0(R15) Move user parm to eval block
SPACE 2
* 'USERFN: USER2 - User function 2!
FUNC2 EQU  *
ok 3k 3K ok ok ok 3k K 3k 3k K ok ok K ok ok 3K 3K ok oKk oK sk 3 o ok ok ok sk ok ok ok 3 K 3K o 3 ok ok o ok o 3K ok ok ok ok ok ok ok ok oK ok R K ok ok Kok ok K
* *
* code for user function 2 goes here! *
* *
sk sk 3k 3 3k sk ok sk sk sk sk sk sk sk ok ok ok ok dk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk ke k sk sk ke sk sk sk sk sk sk sk kR ke k sk sk sk sk k ok ok ok
SPACE 2
* 'USERFN: USER3 - User function 3'
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FUNC3 EQU  *
3B A 3k 3k ok 3k ok ok 3k 3K ok ok 3k K 3k ke ok ok sk 3k ok ok sk 3k ok ok sk 3k 3k ok sk sk 3k 3K ok ok 3k ok ok 3k 3k kK ok K K 3k ok ok 3K 3k 3k 3k 3 3k ok dk sk 3k ok ok Kk %k %k

%* *
* code for user function 3 goes here! *
%* %*

¢ 2k ok ok 3k 2k ok ok 3k 3k ok sk 3k ok ok ok ok ok ok ok 3k 3k 3k ok ok ke ke k3 K ok ok kK k ok ok ok ok vk ok ok ok sk Kk Sk dk ok kK 3k sk 3k ok ok kK ok dk ok kK dk %k Kk
TITLE 'USERFN: Common get EVALBLOK subroutine'

* This subroutine obtains an EVALBLOK. *
* The assumed input is: *
* - R1: length of EVDATA (return data length) *
* - R14: return address *
* *
* The output is: *
* - RO, R1, & R2 undefined *
* - R4: number of doublewords in entire EVALBLOK *
* - R5: address of the EVALBLOK *
* - R15: undefined *
* - other registers are unchanged. *
* *
* If storage is not available, an error message is displayed *
* and return is taken to the caller with a non-zero return *
* code. *
K e e e e *

SPACE 2
GETBLOK EQU  *

BALR R2,0 Establish base register

USING #*,R2 Tell assembler

LA RO,EVCTLEN+7 (,R1) Add in overhead + rounding

SRL RO, 3 Make it doublewords

LR R4,RO Return number of doublewords
* in entire EVALBLOK.

DMSFREE DWORDS=(0) ,ERR=NOSTORE Get the storage

LR R5,R1 Save A(EVALBLOK)
* Now clear the storage block

LR R15,R3 Save R3

LR RO,R5 Addr of storage block in RO

LR R1,R4 Length of storage in R1

SLL R1,3 Make it bytes!

1A R3,0 length to 0, pad of '00'x

MVCL RO,R2 Clear the block

LR R3,R15 Restore R3

BR R14 Return to caller

DROP R2 Done with this guy

TITLE 'USERFN: Common complete EVALBLOK routine'
H e —————— *
* At this point the EVALBLOK is filled in. The registers *
* are assumed to be as follows: *
* R3 - the number of bytes of data to be returned
* R4 - the size (in doublewords) of the entire EVALBLOK *
* R5 - the address of the EVALBLOK *
R e e e e e %*

SPACE 1
EBLOCK EQU *

BALR R12,0 Set base register

USING *,R12 Tell assembler

USING EVALBLOK,R5 Addressing for EVALBLOK

ST R4 ,EVSIZE Total block size (DW's)

L R4, SAVEFRET Get back return address

ST R5,0(R4) Pass address back to caller

ST R3,EVLEN Set it in EVALBLOK

BR R10 Abandon ship

DROP R5
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TITLE 'Common Error Processing Routines'

K e e *
* Error handling routines. *
* Note that in order to avoid the generation of relocatable *
* address constants, the TYPLIN PLIST is "hand built" rather *
* than using WRTERM. *
B e e *
SPACE 3
BADPL EQU * Something's wrong with PLIST
BALR R12,0 Load base for this code
USING *,R12 Tell assembler of this
LA R1,MSG1 Get message address
LA R2,L'MSG1 Get message length
B DISPMSG Go display the message
SPACE 1
NOSTORE EQU * DMSFREE not successful
BALR R12,0 Load base for this code
USING *,R12 Tell assembler of this
LA R1,MSG2 Get message address
LA R2,L'MSG2 Get message length
DISPMSG EQU  *
BALR R12,0 Load base for this code
USING *,R12 Tell assembler of this
STCM R1,B'0111',TYPBUFF Set it in PLIST
STH R2,TYPLEN Set it in PLIST
oI TYPLIN+13,X'40" Request error message edit
LA R1,TYPLIN Point at PLIST
SvVC CMS202 Give it to CMS
DC AL4 (1) Ignore errors
NODISPL1 EQU *
LA R15,4 Set non-zero return code
BR R10 Return
SPACE 1

TYPLIN DC CL8'TYPLIN',X'01',AL3(0),C'B',X'00',AL2(0)

TYPBUFF EQU
TYPLEN  EQU
MSG1 DC
MSG2 DC
, SPACE
SAVEFRET DS
ORG
SPACE
LTORG
TITLE
SPACE
CMS202  EQU
ARG1 EQU
ARG2 EQU
REGEQU
DS
FREELEN EQU
FREELEND EQU
b3
SPACE
* NUCEXT PLIST
SERVICE EQU
SYSTEM  EQU
SPACE
*—— DSECT for t
EFPLIST DSECT
ECOMVERB DS
EBEGARGS DS
EENDARGS DS
EFBLOCK DS
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TYPLIN+9,3
TYPLIN+14,2
C'DMSRUF070E Inval

id parameter'

C'DMSRUF450E Machine storage exhausted'

2
F

’

2

Function return address

Literal pool

'USERFN: Common symbolic assignments'

]
202
8,8
16,8

0D
*-FREEGO
(*~FREEGO+7) /8

1
Flags:

X'40"

X'80'

2

he function plist

s e B e}

CMS svC 202
First argument
Second argument

Get to doubleword boundary
Bytes of free store code.

Doublewords of free store

code.

COMVERB pointer

pointer to argument string
pointer to arg string end
fileblock pointer (0)



EARGLIST DS F pointer to function args
EFUNRET DS F location of return data

¥-— DSECT for the returned data block --—-—===----"ceo—-
EVALBLOK DSECT

EVBPAD1 DS F Reserved
EVSIZE DS F Total block size in DW's
EVLEN DS F Length of Data (in bytes)
EVBPAD2 DS F Reserved
EVCTLEN EQU *-EVALBLOK Length of preceding section
EVDATA DS 0D First byte of data
EVDATAW1 DS F First word of data
EVDATAWZ2 DS F Second word of data
EVDATAW3 DS F Third word of data
EVDATAW4 DS F Fourth word of data
EVDATAWS DS F Fifth word of data

SPACE 3
*¥—— DSECT for NUCEXT plist --=—-—-——=---mmmm e *
DNUCX DSECT Overlayed by register 13
DNLIST DS CL8 'NUCEXT' Name
DNLNAME DS CL8 'RXUSERFN' Function name
DNLMASK DS X '00' Mask
DNLKEY DS X '04' SYSTEM for RXUSERFN Key (04 - system,
* E4 - user)
DNLFLAG DS AL7T (SYSTEM) NUCEXT Flag

DS X '00' Spare flags
DNLADDR DS A Entxy point address
* (CANCEL = 0)

DS AL4 (*-%) private
DLSTART DS A Start address
DLNLLEN DS AL4 (FREELEN) Length

SPACE 3
¥—- DSECT for input parameters -———-—————————=c——————ce———————— *
PARMBLOK DSECT
PARM1ADR DS F Address of parameter 1
PARM1LEN DS F Length of parameter 1
PARMNTRY EQU *¥-PARMBLOK Length of table entry
PARM2ADR DS F Address of parameter 2
PARM2LEN DS F Length of parameter 2
PARM3ADR DS F Address of parameter 3
PARM3LEN DS F Length of parameter 3
PARM4ADR DS F Address of parameter 4
PARM4LEN DS F Length of parameter 4
PARM5ADR DS F Address of parameter 5
PARMS5LEN DS F Length of parameter 5
PADR EQU 0,4 Offset in each pair to
* parameter's address.
PLEN EQU 4,4 Offset in each pair to
* parameter's length.

SPACE 3

NUCON

END
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Appendix C. Error Numbers and Messages

The error numbers produced by syntax errors during interpretation of REXX
programs are all in the range 3-49 (and this is the value placed in the variable RC
when SIGNAL ON SYNTAX event is trapped). The interpreter adds 20000 to
these error return codes before leaving an EXEC in order to provide a different
range of codes than those used by CMS EXEC and EXEC 2. When the
interpreter displays an error message, it first sets the CMSTYPE indicator to ‘RT’,
ensuring that the message will be seen by the user, even if ‘HT” was in effect when
the error occurred.

Three of the error messages may be generated by the external interfaces to the
interpreter either before the interpreter gains control, or after control has left the
interpreter. Therefore these errors cannot be trapped by SIGNAL ON SYNTAX.
The error numbers involved are: 3 and 5 (if the initial requirements for storage
could not be met) and 26 (if on exit the returned string could not be converted to
form a valid return code). Similarly, Error 4 can be trapped only by SIGNAL ON
HALT.

The CP command SET EMSG ON causes error messages to be prefixed with a
CMS error code. The full form of the message, including this error code, is given
below. Each message is followed by an explanation giving possible causes for the
error. The same explanation can be obtained from CMS using the following
command:

HELP MSG DMSmmmE (where mmm is the CMS error number)
The messages are listed in order of REXX error number.

In addition to the following messages, the System Product Interpreter issues this
message:

DMSREX2S5ST Insufficient storage for Exec interpreter

Explanation: There is insufficient storage for the System Product Interpreter to
initialize itself.

System Action: Execution is terminated at the point of the error.

User Response: Redefine storage and reissue the command.

Appendix C. Error Numbers and Messages 171



DMSREX451E Error 3 running fn ft, line nn: Program is unreadable

Explanation: The REXX program could not be read from the disk. This problem
almost always occurs only when you are attempting to execute an EXEC or
program from someone’s disk for which you have Read/Only access, while
someone with Read/Write access to the disk has altered the program so that it no
longer exists in the same place on the disk.

System Action: Execution stops.

User Response: Reaccess the disk on which the EXEC or program resides.

DMSREX452E Error 4 running fn ft, line nn: Program interrupted

Explanation: The system interrupted execution of your REXX program. Usually
this is due to your issuing the HI (halt interpretation) immediate command.
Certain utility modules may force this condition if they detect a disastrous error
condition.

System Action: Execution stops.

User Response: If you issued an HI command, continue as planned. Otherwise,
look for a problem with a Utility Module called in your EXEC or macro.

DMSREXA450E Error 5 running fn ft, line nn: Machine storage exhausted

Explanation: While attempting to interpret a program, the System Product
Interpreter was unable to get the space needed for its work areas and variables.
This may have occurred because the program (such as the Editor) that invoked the
System Product Interpreter has already used up most of the available storage itself,
or because a program that issued NUCXLOAD did not terminate properly, but
instead, went into a loop.

System Action: Execution stops.

-User Response: Run the EXEC or macro on its own, or check a program issuing
NUCXLOAD for a possible loop that has not terminated properly. More free
storage may be obtained by releasing a disk (to recover the space used for the file
directory) or deleting a nucleus extension. Alternatively, re-IPL CMS after
defining a larger virtual storage size for the virtual machine.
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DMSREX453E Error 6 running fn ft, line nn: Unmatched " /*" or quote

Explanation: The System Product Interpreter reached the end of the file (or the
end of data in an INTERPRET statement) without finding the ending "*/" for a
comment or quote for a literal string.

System Action: Execution stops.

User Response: Edit the EXEC and add the closing "*/" or quote. You can also
insert a TRACE SCAN statement at the top of your program and rerun it. The
resulting output should show where the error exists.

DMSREX454E Error 7 running fn ft, line nn: WHEN or OTHERWISE expected

Explanation: The System Product Interpreter expects a series of WHENSs and an
OTHERWISE within a SELECT statement. This message is issued when any other
instruction is found. This situation is often caused by forgetting the DO and END
instructions around the list of instructions following a WHEN. For example,

WRONG RIGHT
Select Select
When a=b then When a=b then DO
Say 'A equals B' Say 'A equals B'
exit exit
Otherwise nop end
end Otherwise nop
end

System Action: Execution étops.

User Response: Make the necessary corrections.

DMSREX455E Error 8 running fn ft, line nn: Unexpected THEN or ELSE

Explanation: The System Product Interpreter has found a THEN or an ELSE that
does not match a corresponding IF clause. This situation is often caused by
forgetting to put an END or DO END in the THEN part of a complex IF THEN
ELSE construction. For example,

WRONG RIGHT

If a=b then do; If a=b then do;
Say EQUALS Say EQUALS
exit exit

else end
Say NOT EQUALS else

Say NOT EQUALS

System Action: Execution stops.

Appendix C. Error Numbers and Messages 173



User Response: Make the necessary corrections.

DMSREX456E Error 9 running fn ft, line nn: Unexpected WHEN or OTHERWISE

Explanation: The System Product Interpreter has found a WHEN or OTHERWISE
instruction outside of a SELECT construction. You may have accidentally
enclosed the instruction in a DO END construction by leaving off an END
instruction, or you may have tried to branch to it with a SIGNAL statement (which
cannot work because the SELECT is then terminated).

System Action: Execution stops.

User Response: Make the necessary correction.

DMSREX457E Error 10 running fn ft, line nn: Unexpected or unmatched END

Explanation: The System Product Interpreter has found more ENDs in your
program than DOs or SELECTS, or the ENDs were placed so that they did not
match the DOs or SELECTs.

This message can be caused if you try to signal into the middle of a loop. In this
case, the END will be unexpected because the previous DO will not have been
executed. Remember also, that SIGNAL terminates any current loops, so it can
not be used to jump from one place inside a loop to another.

This message can also be caused if you place an END immediately after a THEN
OR ELSE construction.

System Action: Execution stops.
User Response: Make the necessary corrections. It may be helpful to use
“TRACE Scan” to show the structure of the program and make it more obvious

where the error is. Putting the name of the control variable on ENDs that close
repetitive loops can also help locate this kind of error.

DMSREX458E Error 11 running fn ft, line nn: Control stack full

Explanation: This message is issued if you exceed the limit of 250 levels of nesting
of control structures (DO-END, IF-THEN-ELSE, etc.).

* This message could be caused by a looping INTERPRET instruction, such as:

line='INTERPRET line'
INTERPRET line
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These lines would loop until they exceeded the nesting level limit and this message
would be issued. Similarly, a recursive subroutine that does not terminate correctly
could loop until it causes this message.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX459E Error 12 running fn ft, line nn: Clause > 500 characters

Explanation: You have exceeded the limit of 500 characters for the length of the
internal representation of a clause.

If the cause of this message is not obvious to you, it may be due to a missing quote,
that has caused a number of lines to be included in one long string. In this case,
the error probably occurred at the start of the data included in the clause traceback
(flagged by +++ on the console).

The internal representation of a clause does not include comments or multiple
blanks that are outside of strings. Note also that any symbol (name) gains two
characters in length in the internal representation.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX460E Error 13 running fn ft, line nn: Invalid character in data

Explanation: The System Product Interpreter found an invalid character outside of
a literal (quoted) string. Valid characters are:

A-Z a-z 0-9 (Alphamerics)
2 #% ¢ . 2?2 ! _ (Name Characters)
&§* () -—+=="'"",; :<, >/ (special Characters)

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX461E Error 14 running fn ft, line nn: Incomplete DO/SELECT/IF

Explanation: The System Product Interpreter has reached the end of the file (or
end of data for an INTERPRET instruction) and has found that there is a DO or
SELECT without a matching END, or an IF that is not followed by a THEN
clause.

System Action: Execution stops.

User Response: Make the necessary corrections. You can use “TRACE Scan” to
show the structure of the program, thereby making it easier to find where the
missing END should be. Putting the name of the control variable on ENDs that
close repetitive loops can also help locate this kind of error.

DMSREX462E Error 15 running fn ft, line nn: Invalid Hex constant

Explanation: For the System Product Interpreter, hexadecimal constants may not
have leading or trailing blanks and may have imbedded blanks at byte boundaries
only. The following are all valid hexadecimal constants:

'"13'x
'A3C2 1c34'x
'1de8'x

You may have mistyped one of the digits, for example typing a letter o instead of a
0. This message can also be caused if you follow a string by the 1-character
symbol X (the name of the variable X), when the string is not intended to be taken
as a hexadecimal specification. In this case, use the explicit concatenation operator
(| |) to concatenate the string to the value of the symbol.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX463E Error 16 running fn ft, line nn: Label not found

Explanation: The System Product Interpreter could not find the label specified by a
SIGNAL instruction or a label matching an enabled condition when the
corresponding (trapped) event occurred. You may have mistyped the label or
forgotten to include it.

System Action: Execution stops. The name of the missing label is included in the
error traceback.

User Response: Make the necessary corrections.
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DMSREX465E Error 17 running fn ft, line nn: Unexpected PROCEDURE
Explanation: The System Product Interpreter encountered a PROCEDURE
instruction in an invalid position, either because no internal routines are active, or
because a PROCEDURE instruction has already been encountered in the internal
routine. This error can be caused by ‘“‘dropping through” to an internal routine,
rather than invoking it with a CALL or a function call.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX491E Error 18 running fn ft, line nn: THEN expected

Explanation: All REXX IF and WHEN clauses must be followed by a THEN
clause. Another clause was found before a THEN statement was found.

System Action: Execution stops.

User Response: Insert a THEN clause between the IF or WHEN clause and the
following clause.

DMSREX482E Error 19 running fn ft, line nn: String or symbol expected
Explanation: The System Product Interpreter expected a symbol following the
keywords CALL, SIGNAL, SIGNAL ON, or SIGNAL OFF but none was found.
You may have omitted the string or symbol, or you may have inserted a special
character (such as a parenthesis) in it.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX483E Error 20 running fn ft, line nn: Symbol expected

Explanation: The System Product Interpreter may expect a symbol following the
END, ITERATE, LEAVE, NUMERIC, PARSE, or PROCEDURE keywords or
expected a list of symbols following the DROP, UPPER, or PROCEDURE (with
EXPOSE option) keywords. Either there was no symbol when one was required or
some other characters were found.

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX464E Error 21 running fn ft, line nn: Invalid data on end of clause

Explanation: You have followed a clause, such as SELECT or NOP, by some data
other than a comment.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX449E Error 22 running fn ft, line nn: Invalid character string
Explanation: A character string that has unmatched SO-SI pairs (that is, an SO
without an SI) or an odd number of bytes between the SO-SI characters was
scanned with OPTIONS ETMODE in effect.

System Action: Execution stops.

User Response: Correct the invalid character string in the EXEC file.

DMSREX484E Error 24 running fn ft, line nn: Invalid TRACE request

Explanation: The System Product Interpreter issues this message when:

« the action specified on a TRACE instruction, or the argument to the built-in
function, starts with a letter that does not match one valid alphabetic character

options. The valid options are A, C,E,I, L, N, O, R, or S.

« an attempt is made to request “TRACE Scan” when inside any control
construction or while in interactive debug.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX485E Error 25 running fn ft, line nn: Invalid sub-keyword found
Explanation: The System Product Interpreter expected a particular sub-keyword at
this position in an instruction and something else was found. For example, the
NUMERIC instruction must be followed by the sub-keyword DIGITS, FUZZ, or
FORM. If NUMERIC is followed by anything else, this message is issued.

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX466E Error 26 running fn ft, line nn: Invalid whole number

Explanation: The System Product Interpreter found an expression in the
NUMERIC instruction, a parsing positional pattern, or the right hand term of the
exponentiation (**) operator that did not evaluate to a whole number, or was
greater than the limit, for these uses, of 999999999.

This message can also be issued if the return code passed back from an EXIT or
RETURN instruction (when a REXX program is called as a command) is not a
whole number or will not fit in a System/370 register. This error may be due to
mistyping the name of a symbol so that is is not the name of a variable in the
expression on any of these statements. This might be true, for example, if you
entered “EXIT CR” instead of “EXIT RC.”

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX467E Error 27 running fn ft, line nn: Invalid DO syntax

Explanation: The System Product Interpreter found a syntax error in the DO
instruction. You might have used BY or TO twice, or used BY, TO, or FOR when
you didn’t specify a control variable.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX486E Error 28 running fn ft, line nn: Invalid LEAVE or ITERATE

Explanation: The System Product Interpreter encountered an invalid LEAVE or
ITERATE instruction. The instruction was invalid because:

e no loop is active, or

« the name specified on the instruction does not match the control variable of
any active loop.

Note that internal routine calls and the INTERPRET instruction protect DO loops
by making them inactive. Therefore, for example, a LEAVE instruction in a
subroutine cannot affect a DO loop in the calling routine.

You can cause this message to be issued if you use the SIGNAL instruction to
transfer control within or into a loop. A SIGNAL instruction terminates all active
loops, and any ITERATE or LEAVE instruction issued then would cause this
message to be issued.
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System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREXA487E Error 29 running fn ft, line nn: Environment name too long

Explanation: The System Product Interpreter encountered an environment name
specified on an ADDRESS instruction that is longer than the limit of 8 characters.

System Action: Execution stops.

User Response: Specify the environment name correctly.

DMSREX468E Error 30 running fn ft, line nn: Name or String > 250 characters

Explanation: The System Product Interpreter found a variable or a literal (quoted)
string that is longer than the limit.

The limit for names is 250 characters, following any substitutions. A possible
cause of this error is the use of a period (.) in a name, causing an unexpected
substitution.

The limit for a literal string is 250 characters. This error can be caused by leaving
off an ending quote (or putting a single quote in a string) because several clauses
may be included in the string. For example, the string 'don't' should be written
as 'don''t'or"don't".

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX469E Error 31 running fn ft, line nn: Name starts with number or "."

Explanation: The System Product Interpreter found a variable whose name begins
with a numeric digit or a period (.). The REXX language rules do not allow not
allow you to assign a value to a variable whose name begins with a numeric digit or
a period, because you could then redefine numeric constants which would be
catastrophic.

System Action: Execution stops.

User Response: Rename the variable correctly. It is best to start a variable name
with an alphabetic character, but some other characters are allowed.
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DMSREX492E Error 32 running fn ft, line nn: Invalid use of stem

Explanation: The REXX program attempted to change the value of a symbol that
is a stem. (A stem is that part of a symbol up to the first period. You use a stem
when you want to affect all variables beginning with that stem.) This may be in the
UPPER instruction where the action in this case is unknown, and therefore in
error.

System Action: Execution stops.

User Response: Change the program so that it does not attempt to change the
value of a stem.

DMSREX488E Error 33 running fn ft, line nn: Invalid expression result

Explanation: The System Product Interpreter encountered an expression result that
is invalid in its particular context. The result may be invalid because an illegal
FUZZ or DIGITS value was used in a NUMERIC instruction (FUZZ may not
become larger that DIGITS).

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX470E Error 34 running fn ft, line nn: Logical value not 0 or 1

Explanation: The System Product Interpreter found an expression in an IF,
WHEN, DO WHILE, or DO UNTIL phrase that did not result ina 0 or 1. Any
value operated on by a logicalboperator (-, |, &, or &&) must resultina 0 or 1.
For example, the phrase “If result then exit rc” will fail if Result has a value other
than Q or 1. Thus, the phrase would be better written as If result—-=0 then
exit rc .

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX471E Error 35 running fn ft, line nn: Invalid expression

Explanation: The System Product Interpreter found a grammatical error in an
expression. You might have ended an expression with an operator, or had two
adjacent operators with no data in between, or included special characters (such as
operators) in an intended character expression without enclosing them in quotes.
For example LISTFILE * * * should be written as LISTFILE '* * *' or even as
'LISTFILE * * *' (if LISTFILE is not a variable).

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX472E Error 36 running fn ft, line nn: Unmatched "(" in expression
Explanation: The System Product Interpreter found an unmatched parenthesis
within an expression. You will get this message if you include a single parenthesis
in a command without enclosing it in quotes. For example, COPYABCABD
(REP should be written as COPY A B C A B D ' ('REP.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX473E Error 37 running fn ft, line nn: Unexpected "," or ")"
Explanation: The System Product Interpreter found a comma (,) outside a routine
invocation or too many right parentheses in an expression. You will get this

message if you include a comma in a character expression without enclosing it in
quotes. For example, the instruction:

Say Enter A, B, or C

should be written as:

Say 'Enter A, B, or C'
System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX489E Error 38 running fn ft, line nn: Invalid template or pattern
Explanation: The System Product Interpreter found an invalid special character, for
example %, within a parsing template, or the syntax of a variable trigger was
incorrect (no symbol was found after a left parenthesis). This message is also
issued if the WITH sub-keyword is omitted in a PARSE VALUE instruction.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX474E Error 39 running fn ft, line nn: Evaluation stack overflow

Explanation: The System Product Interpreter was not able to evaluate the
expression because it is too complex (many nested parentheses, functions, etc.).

System Action: Execution stops.

User Response: Break up the expressions by assigning sub-expressions to
temporary variables.

DMSREX47SE Error 40 running fn ft, line nn: Incorrect call to routine

Explanation: The System Product Interpreter encountered an incorrectly used call
to a built-in or external routine. Some possible causes are:

¢ you passed invalid data (arguments) to the routine. This is the most common
possible cause and is dependent on the actual routine. If a routine returns a
non-zero return code, the System Product Interpreter issues this message and
passes back its return code of 20040.

o the module invoked was not compatible with the System Product Interpreter.

If you were not trying to invoke a routine, you may have a symbol or a string

adjacent to a “(” when you meant it to be separated by a space or an operator.

This causes it to be seen as a function call. For example, TIME(4+5) should

probably be written as TIME* (4+45).

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX476E Error 41 running fn ft, line nn: Bad arithmetic conversion
Explanation: The System Product Interpreter found a term in an arithmetic
expression that was not a valid number or that had an exponent outside the allowed
range of -999999999 to +999999999.

You may have mistyped a variable name, or included an arithmetic operator in a
character expression without putting it in quotes. For example, the command MSG
* Hi! should be written as 'MSG * Hi!', otherwise the System Product
Interpreter will try to multiply “MSG” by “Hil.”

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX477E Error 42 running fn ft, line nn: Arithmetic overflow/underflow
Explanation: The System Product Interpreter encountered the result of an
arithmetic operation that required an exponent greater than the limit of 9 digits

(more than 999999999 or less than -999999999).

This error can occur during evaluation of an expression (often as a result of trying
to divide a number by 0), or during the stepping of a DO loop control variable.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX478E Error 43 running fn ft, line nn: Routine not found

Explanation: The System Product Interpreter was unable to find a routine called in
your program. You invoked a function within an expression, or in a subroutine
invoked by CALL, but the specified label is not in the program, or is not the name
of a built-in function, and CMS is unable to locate it externally.

The simplest, and probably most common, cause of this error is mistyping the
name. Another possibility may be that one of the standard function packages is
not available.

If you were not trying to invoke a routine, you may have put a symbol or string
adjacent to a “‘(” when you meant it to be separated by a space or operator. The
System Product Interpreter would see that as a function invocation. For example,
the string 3(4+5) should be written as 3% (4+5).

System Action: Execution stops.

User Response: Make the necessary corrections.
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DMSREX479E Error 44 running fn ft, line nn: Function did not return data
Explanation: The System Product Interpreter invoked an external routine within an
expression. The routine seemed to end without error, but it did not return data for
use in the expression.

This may be due to specifying the name of a CMS module that is not intended for
use as a System Product Interpreter function. It should be called as a command or
subroutine.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX480E Error 45 running fn ft, line nn: No data specified on function
RETURN

Explanation: A REXX program has been called as a function, but an attempt is
being made to return (by a RETURN; instruction) without passing back any data.
Similarly, an internal routine, called as a function, must end with a RETURN
statement specifying an expression.

System Action: Execution stops.

User Response: Make the necessary corrections.

DMSREX490E Error 48 running fn ft, line nn: Failure in system service
Explanation: The System Product Interpreter halts execution of the program
because some system service, such as user input or output or manipulation of the
console stack has failed to work correctly.

System Action: Execution stops.

User Response: Ensure that your input is correct and that your program is working
correctly. If the problem persists, notify your system support personnel.
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DMSREX481E Error 49 running fn ft, line nn: Interpreter failure

Explanation: The System Product Interpreter carries out numerous internal
self-consistency checks. It issues this message if it encounters a severe error.

System Action: Execution stops.

User Response: Report any occurrence of this message to your IBM representative.
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Appendix D. The System Product Interpreter in the GCS

Environment

1.

Most REXX capabilities available in the CMS environment are also available in the
GCS environment. You can use the REXX instructions, functions, expressions,
operators, etc. There are, however, some differences between writing REXX
programs for the GCS environment and writing REXX programs for the CMS
environment.

The differences in the GCS environment are as follows:

EXECs normally reside in CMS formatted disk files and have a filetype of
GCS. The GCS filetype can be overridden by using the FILEBLK.

GCS does not support the following immediate commands: TS, TE, and HI.

An EXEC written for the GCS environment should not have the same name as
an immediate command. Immediate commands are higher in the search order,
therefore, an immediate command would be executed before an EXEC. An
EXEC written for the GCS environment with the same name as an immediate
command would never get executed.

GCS does not support the external function libraries: RXSYSFN, RXLOCFN,
and RXUSERFN. However, GCS does support external function calls. These
functions and subroutines must be written in the REXX language.

The GCS CMDSI macro can be used to invoke REXX programs from
Assembler language programs. The FILEBLK parameter on the CMDSI
macro contains the address of the file block. FILEBLXK is useful for executing
in-storage EXECs, executing EXECs with filetypes other than GCS, and
establishing an initial subcommand environment.

The default ADDRESS environment of REXX is GCS.

ADDRESS GCS specifies that full command resolution is in effect. With full
command resolution, first search for an EXEC with the given name. If such an
EXEC does not exist, then invoke the given name using SVC 202. If the
above fails, search for a CP command with the given name.

ADDRESS COMMAND searches for host commands (GCS commands).
GCS does not have a terminal input buffer. If you issue a PULL instruction
and the program stack is empty, the WTOR macro generates a read to the

console.

Each task has its own program stack. Therefore, data in a program stack can
be shared among EXECs running in the same task.

To specify other subcommand environments in GCS you must use

LOADCMD. LOADCMD defines a command name to the requested module
of a CMS load library and loads this command module into storage. Therefore,
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GCS can call the requested command module when a command is entered at
the console or submitted by a program with the CMDSI macro.

GCS does not support non-SVC fast path subcommand invocation.

10. The SIGNAL ON HALT instruction has no effect in GCS.

| Processing EXECs in GCS (CSIREX module)

RO

R1

R12

R13

R14

R15

The Extended Plist

188

The

*

System Product Interpreter

All EXEC processing in GCS is routed to the GCS module, CSIREX. CSIREX is
the external interface for the System Product Interpreter (CSIRIN).

SVC 202 calls CSIREX with the contents of the registers as follows:

Address of the extended parameter list

Address of the standard tokenized parameter list
Address of the entry point

Address of a register savearea

Return address

Address of the entry point (same as R12)

extended plist has the following format:

EPLIST DSECT

EPLCMD DS A Address of command token

EPLARGBG DS A Address of beginning of arguments
EPLARGND DS A Address of byte following the end

* of arguments

EPFBL DS A Address of the file block

EPARGLST DS A Address of function argument list

* for EXEC

EPFUNRET DS A Address for return of function data
* for EXEC

EPLIND DS X Indicator

EPLPGM EQU X'00' Program issued command
EPLACMD EQU X'01' Call from System Product Interpreter

when ADDRESS COMMAND is specified

EPLFNC EQU X'05' Subroutine/function call
EPLCONS EQU X'0B' Console command
EPLRESVD DS 3X Reserved

Reference



The Standard Tokenized Plist

| The File Block

The standard tokenized plist has the following format:

DC CL8'EXEC'
DC CL8'execname'
DC XL8'FF'

The file block has the following format:

FBLOCK DSECT
FBLNAME DS CL8 Program name (usually EXEC filename)
FBLTYPE DS CL8 Program type/default prefix

* (usually GCS filetype)

FBLMODE DS CL2 Program filemode

FBLEXTL DS H Extension block length in fullwords
FBLEXT EQU * Extension block starts here

¥ The next 2 words represent the start
¥ and end of in-storage EXECs

FBLDLS DS AL4 Descriptor list starts here
FBLDLE DS AL4 Descriptor length
FBLPREF DS CL8 Explicit initial prefix

EXECCOMM Processing (Sharing Variables)

The EXECCOMM macro allows programs to access and manipulate the current
generation of REXX variables. These variables may be inspected, set, or dropped.
To use the EXECCOMM capability, a REXX program must be active on the
current task.

The format of the EXECCOMM macro is:

[label] EXECCOMM REQLIST=addr

where:

REQLIST is a RX-type address or register. addr specifies the address of the shared
variable request block chain. Each caller is responsible for setting up
their its variable request block chain.

The internal REXX work areas are manipulated by the System Product

Interpreter’s own routines. Therefore, the user’s program does not need to know
the structure of the variable’s access method.
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The EXECCOMM macro generates an SVC 203, and the register input for
EXECCOMM processing is as follows:

RO  Shared variable request block chain pointer
R12 Entry point address

R13 Save area address

R14 Return address

R‘15 Entry point address

On return from the SVC 203, register 15 contains the return codes. The possible
return codes are:

0 or positive Entire request list was processed
-1 Invalid entry condition (no REXX program active on this task)
-2 Insufficient storage available to process the request

Shared Variable Request Block

If the address of the shared variable request block passed in register O is invalid, the
task is terminated with abend code FCB and reason code 0D01. Each request
block in the chain must be structured as follows:

ok sk ke ok ok ok sk ok ke ke ok ok sk ok ke ok ok ok sk ok ke ok ok sk ok ok ok ok ok ok ok ke ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ke ok ok sk ok ok ok ke e ke ek ok
SHVBLOCK DSECT

SHVNEXT DS A Chain pointer to next element or O
SHVUSER DS F Used during "Fetch Next"
SHVCODE DS CLA1 Individual function code
SHVRET DS XL Individual return code flags
DS H'O' Not used
SHVBUFL DS F Length of 'Fetch' value buffer

SHVNAMA DS A Address of variable name
SHVNAML DS F Length of variable name

SHVVALA DS A Address of value buffer

SHVVALL DS F Length of value (set on 'Fetch')
*

* Function Codes (SHVCODE) :

*

SHVSET EQU C'sS' Set variable from given value
SHVFETCH EQU C'F' Copy value of variable to buffer
SHVDROPV EQU C'D' Drop variable

SHVSYSET EQU C's' Symbolic name Set variable
SHVSYFET EQU C'f' Symbolic name Fetch variable
SHVSYDRO EQU C'd' Symbolic name Drop variable
SHVNEXTV EQU C'N' Fetch 'Next' variable

SHVPRIV EQU C'P' Fetch private information

%

* Return Codes (SHVRET)

*

SHVCLEAN EQU X'00' Execution was OK

SHVNEWV EQU X'01' Variable did not exist

SHVLVAR EQU X'02' Last variable transferred (for 'N')
SHVTRUNC EQU X'04' Truncation occurred during 'Fetch'
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SHVBADN EQU X'08' Invalid variable name
SHVBADV EQU X'10' Reserved in REXX

SHVBADF EQU X'80' Invalid function code (SHVCODE)
ok 3K 3k ok ok sk ok sk ok o ok ok oK oK ok ok sk ok K oK ok o sk ok ok o sk o oK 3k ok ok o ok ok K 3Kk ok ok ok o oK ok oK sk ok o ok ok 3 K K ok ok ok kK

A typical calling sequence using the EXECCOMM macro is:

EXECCOMM REQLIST=(5)

where register 5 points to the first of a chain of one or more request blocks.

Function codes (SHVCODE)

Three function codes (S, F, and D) may be given either in lowercase or in
uppercase:

Lowercase (The symbolic interface). The names must be valid REXX symbols
(in mixed case if desired), and normal REXX substitution will occur
in compound variables.

Uppercase  (The direct interface). No substitution or case translation takes
place. Simple symbols must be valid REXX variable names (that is,
in uppercase, and not starting with a digit or a period). Compound
symbols must contain a valid REXX stem. However, any characters
are permitted (including lowercase, blanks, etc.) following this valid
stem.

Note: The direct interface should be used in preference to the symbolic interface
whenever generality is desired.

The other function codes, N and P, must always be given in uppercase. The
specific actions for each function code are as follows:

Sands Set variable. The SHVNAMA /SHVNAML adlen describes the name
of the variable to be set, and SHVVALA/SHVVALL describes the
value that is to be assigned to it. The name is validated to ensure that it
does not contain invalid characters. The variable is then set from the
value given. If the name is a stem, all variables with that stem are set,
just as though this were a REXX assignment. SHVNEWYV is set if the
variable did not exist before the operation.

Fandf  Fetch variable. The SHVNAMA/SHVNAML adlen describes the
name of the variable to be fetched. SHVVALA specifies the address of
a buffer into which the data is to be copied, and SHVBUFL contains
the length of the buffer. The name is validated to ensure that it does
not contain invalid characters, and the variable is then located and
copied to the buffer. The total length of the variable is put into
SHVVALL, and, if the value was truncated (because the buffer was not
big enough), the SHVTRUNC bit is set. If the variable is shorter than
the length of the buffer, no padding takes place. If the name is a stem,
the initial value of that stem (if any) is returned.
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Dandd

SHVNEWV is set if the variable did not exist before the operation, and
in this case the value copied to the buffer is the derived name of the
variable (after substitution etc.). See page 12.

Drop variable. The SHVNAMA /SHVNAML adlen describes the name
of the variable to be dropped. SHVVALA/SHVVALL are not used.
The name is validated to ensure that it does not contain invalid
characters, and the variable is then dropped, if it exists. If the name
given is a stem, all variables starting with that stem are dropped.
SHVNEWYV is set if no variables were affected by the operation.

Fetch Next variable. This function may be used to search through all
the variables known to the interpreter (that is, all those of the current
generation, excluding those ‘“hidden” by PROCEDURE instructions).
The order in which the variables are revealed is not specified.

The interpreter maintains a pointer to its list of variables: this is reset to
point to the first variable in the list whenever 1) a host command is
issued, or 2) any function other than “N” is executed via
EXECCOMM.

Whenever an N (Next) function is executed, the name and value of the
next variable available are copied to two buffers supplied by the caller.

SHVNAMA specifies the address of a buffer into which the name is to
be copied, and SHVUSER contains the length of that buffer. The total
length of the name is put into SHVNAML, and, if the name was
truncated (because the buffer was not big enough), the SHVTRUNC
bit is set. If the name is shorter than the length of the buffer, no
padding takes place. The value of the variable is copied to the user’s
buffer area using exactly the same protocol as for the fetch operation.

If SHVRET has SHVLVAR set, the end of the list of known variables
has been found, the internal pointers have been reset, and no valid data
has been copied to the user buffers. If SHVTRUNC is set, either the
name or the value has been truncated.

By repeatedly executing the N function (until the SHVLVAR flag is
set), a user program can locate all the REXX variables of the current
generation.

Fetch private information. This function is identical to the F fetch
function, except that the name refers to certain fixed information items
that are available. Only the first letter of each name is checked (though
callers should supply the whole name). The following names are
recognized:

ARG Fetch primary argument string. The first argument string that
would be parsed by the ARG instruction is copied to the
user’s buffer.
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SOURCE Fetch source string. The source string, as described for
PARSE SOURCE on page 45, is copied to the user’s buffer.

VERSION Fetch version string. The source string, as described for
PARSE VERSION on page 46, is copied to the user’s buffer.
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Index

Special Characters

- as placeholder in parsing 125
causing substitution in variable names 12

. innumbers 131

< (less than operator) 8

<> (less than or greater than operator) 8

<= (less than or equal operator) 8

(SO) shift-out characters 43

+ (addition operator) 7, 131

+++ tracing flag 64

| (inclusive OR operator) 8

| | (concatenation operator) 7

& (AND operator) 8

&& (exclusive OR operator) 8

! prefix on TRACE instruction 62

* (multiplication operator) 7, 131

** (exponentiation operator) 7, 132

*-* tracing flag 64

- (NOT operator) 8

-~ < (not less than operator) 8

-~> (not greater than operator) 8

-~ = (not equal operator) 8

~== (not exactly equal operator) 8

- (subtraction operator) 7, 131

/ (division operator) 7, 131

// (remainder operator) 7, 132

/= (not equal operator) 8

== (not exactly equal operator) 8

% (integer division operator) 7, 132

> (greater than operator) 8

>.> tracing flag 64

>< (greater than or less than operator) 8

>>> tracing flag 64

>= (greater than or equal operator) 8

>C> tracing flag 64

>F> tracing flag 64

>L> tracing flag 64

>0O> tracing flag 64

>P> tracing flag 64

>V> tracing flag 64

? prefix on TRACE instruction 62
assignment indicator 11
equal operator 8
immediate debug command 113
in DO instruction 29

== (exactly equal operator) 8

"HT" flag
cleared before error messages 171

A

ABBREYV function

description 71

using to select a default 71
abbreviations

testing with ABBREYV function 71
ABS function 72
absolute value

finding using ABS function 72
active loops 39
addition

definition 131

operator 7
ADDRESS function 72
ADDRESS instruction 22
ADDRESS settings

saved during subroutine calls 27
algebraic precedence 9
alphabetics

checking with DATATYPE 78
alphanumerics

checking with DATATYPE 78
AND operator 8
AND, logical 8
AND’ing character strings together 74
ARG function 73
ARG instruction 24
ARG option of PARSE instruction 44

arguments
checking with ARG function 73
of EXECs 24

of functions 24, 67
of subroutines 24, 26
passing to EXECs 149
passing to functions 67
retrieving with ARG function 73
retrieving with ARG instruction 24
retrieving with the PARSE ARG instruction 44
arithmetic
combination rules 133
comparisons 134
errors 137
NUMERIC settings 42
operators 7, 129, 131
overflow 137
precision 131
underflow 137
arrays
initialization of 14
settingup 12
assignment
description of 11
of compound variables 12, 14
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assignment indicator (=) 11
associative storage 12

B

BITAND function 74
BITOR function 74
bits
checking with DATATYPE 78
BITXOR function 75
blank
adjacent to special character 2
as concatenation operator 7
blank removal with STRIP function 91
boolean operations 8
bottom of program
reaching during execution 35
built-in functions
ABBREV 71
ABS 72
ADDRESS 72
ARG 73
BITAND 74
BITOR 74
BITXOR 75
CENTER 75
CENTRE 75
COMPARE 176
COPIES 76
C2D 76
Cc2x 77
DATATYPE 78
DATE 79
DELSTR 79
DELWORD 80
description of 68
D2C 80
D2X 81
ERRORTEXT 82
EXTERNALS 82
FIND 82
FORMAT 83
INDEX 84
INSERT 84
JUSTIFY 85
LASTPOS 85
LEFT 86
LENGTH 86
LINESIZE 86
MAX 87
MIN 87
OVERLAY 87
POS 88
QUEUED 88
RANDOM 89
REVERSE 90
RIGHT 90
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SIGN 90
SOURCELINE 91
SPACE 091
STRIP 91
SUBSTR 92
SUBWORD 92
SYMBOL 93
TIME 93
TRACE 95
TRANSLATE 95
TRUNC 96
USERID 96
VALUE 96
VERIFY 97
WORD 97
WORDINDEX 98
WORDLENGTH 98
WORDS 98
XRANGE 99
X2C 99
X2D 99

BY phrase of DO instruction 29

C

CALL instruction 26
CENTER function 75

centering a string using CENTER function 75
centering a string using CENTRE function 75

CENTRE function 75
character removal with STRIP function 91
clauses
as labels 10
assignment 11
continuation of 5
description of 2
null 10
CMS
COMMAND environment 19
environment name 17, 23
issuing commands to 15, 17, 22, 23
search order 17
unique functions 101
CMS commands
EXECDROP 143
EXECIO 143
EXECLOAD 143
EXECMAP 143
EXECOS 143
EXECSTAT 143
EXECUPDT 143
GLOBALV 143
IDENTIFY 143
LISTFILE 143
QUERY 143
SET 143
XEDIT 143



codes, error 171-186
collating sequence, using XRANGE 99
colons

as label terminators 10
combination, arithmetic 133
COMMAND

environment name 19, 23
command environments

See environments
command errors, trapping

See SIGNAL instruction
command inhibition

See TRACE instruction
commands

alternative destinations 15

destination of 22

inhibiting with TRACE instruction 62

issuing to host 15
comments

description of 2

to identify program language 145
COMPARE function 76
comparison

of numbers 8§, 134

of strings 8

using COMPARE 76

compound variable

description of 12

setting new value 14
concatenation of strings 7
concatenation operator

7

blank 7
conditional loops 29
conditions

ERROR 56

HALT 56

NOVALUE 56

saved during subroutine calls 27

SYNTAX 56
conditions, trapping of

See SIGNAL instruction
console

reading from with PULL 49

writing to with SAY 53
constant symbols 12
content addressable storage 12
continuation

character 5

of clauses 5

of data for display 53
control variable 30
controlled loops 30
conversion

character to decimal 76

character to hexadecimal 77

decimal to character 80

decimal to hexadecimal 81
formatting numbers 83
hexadecimal to character 99
hexadecimal to decimal 99
conversion functions 71-100
COPIES function 76
copying a string using COPIES 76
counting words in a string 98
(0] 34
issuing commands to 17
C2D function 76
C2X function 77

D

data
length of 6
data terms 6
DATATYPE function 78
date and version of the interpreter 46
DATE function 79
DBCS (double byte character set) strings 43
debug, interactive 60, 113
debugging programs
See interactive debug
See TRACE instruction
decimal arithmetic 129-138
deleting part of a string 79
deleting words from a string 80
delimiters, clause
See colons
See semicolons
DELSTR function 79
DELWORD function 80
derived name 12
derived names of variables 12
DIAG function 102
DIAGRC function 103
DIGITS option
of NUMERIC instruction 42, 131
direct interface to variables 155
displaying data
See SAY instruction
division
definition 131
operator 7
DO instruction 29, 33
See also loops
double byte character set (DBCS) strings 43

~ DROP instruction 34

dummy instruction

See NOP instruction
D2C function 80
D2X function 81

Index
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description of 129
E usage 4
exponentiation
editor macros 22 definition 132
elapsed time operator 7 .
saved during subroutine calls 27 EXPOSE option of PROCEDURE instruction 47
elapsed time calculator 93 expressions
ELSE keyword evaluation 6
See IF instruction exaerles 9
END clause parsing of 46
See also DO instruction resu}ts of 6
See also SELECT instruction tracing _reSlﬂtS of 60
specifying control variable 30 extendéd plist 149
engineering notation 137 extefnal functions
environments interface 153 '
addressing of 22 EXTERNAL option of PARSE instruction 44
default 23, 45, 149 external subroutines
determining current using ADDRESS function 72 interface 153
temporary change of 22 external trace bit 116
equal operator (=) 8 in EXECFLAG 159
equality, testing of 8 EXTERNALS function 82
error codes 171-186 extracting a substring 92
ERROR condition of SIGNAL instruction 56 extracting words from a string 92

error messages
retrieving with ERRORTEXT 82

error messages and codes 171-186
errors
during execution of functions 71
from host commands 16 FIFO stacking 51
syntax 171-186 file name, type, mode of program 45
traceback after 64 FIND function 82
errors, trapping finding a mismatch using COMPARE 76
See SIGNAL instruction finding a string in another string 84, 88
ERRORTEXT function 82 flow control
EVALBLOK abnormal, with SIGNAL 56
format of 151 with CALL/RETURN 26
evaluation of expressions 6 with DO construct 29
exactly equal operator (==) 8 with IF construct 36
exception conditions with SELECT construct 54
saved during subroutine calls 27 FOR phrase of DO instruction 29
exclusive OR operator 8 FOREVER repetitor on DO instruction 29
exclusive ORing character strings together 75 FORM option
EXECCOMM of NUMERIC instruction 42, 137
interface to variables 155 FORMAT function 83
subcommand entry point 155 formatting
EXECFLAG byte in NUCON 159 . numbers for display 83
EXECs numbers with TRUNC 96
arguments to 24 of output during tracing 63
calling as functions 68, 153 text centring 75
in-store execution of 149 text justification 85
invoking 145 text left justification 86
plist for 145 text right justification 90
retrieving name of 45 text spacing 91
EXECTRAC flag function, built-in
external control of tracing 116 See built-in functions
execution of data 37 functions
EXIT instruction 35 built-in 68, 71
exponential notation calling EXECsas 153
definition 136 description of 67
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external 68

external interface 153

external packages 100-112

for VM/SP information 101

forcing built-in or external reference 69

internal 68

invocation of 67, 149

numeric arguments of 137

return from 52

variables in 47
FUZZ

controlling numeric comparison 135
FUZZ option

of NUMERIC instruction 42, 135

G

GCS (group control system) environment 187
GOTO, abnormal

See SIGNAL instruction
greater than operator (>) 8
greater than or equal operator (>=) 8
greater than or less than operator (><) 8
group control system (GCS) environment 187
group, DO 30

H

HALT condition of SIGNAL instruction 56
halt, trapping

See SIGNAL instruction
halting a looping program 115
hexadecimal

See also conversion

checking with DATATYPE 78
hexadecimal strings 3
HI immediate command 115
host commands 15

1]

identifying users 96
IF instruction 36
immediate commands

HI 115
TE 115
TS 115

implementation details 161
implied semicolons 5

imprecise numeric comparison 135
in-store execution of EXECs 149
inclusive OR operator 8

indefinite loops 29

See also looping program
indentation during tracing 63
INDEX function 84
indirect evaluation of data 37
inequality, testing of 8
infinite loops 29

See also looping program
inhibition of commands with TRACE instruction 62
initialization

of arrays 14

of compound variables 14
INSERT function 84
inserting a string into another 84
instructions

ADDRESS 22

ARG 24

CALL 26

DO 29

DROP 34

EXIT 35

IF 36

INTERPRET 37

ITERATE 39

LEAVE 40

NOP 41

NUMERIC 42

OPTIONS 43

PARSE 44

PROCEDURE 47

PULL 49

PUSH 50

QUEUE 51

RETURN 52

SAY 53

SELECT 54

SIGNAL 56

TRACE 60

UPPER 65
integer arithmetic 129-138
integer division

definition 132

description of 129

operator 7
interactive debug 60, 113

See also TRACE instruction
interfaces

system 145

to external routines 153

to variables 155
internal functions

return from 52

variables in 47
INTERPRET instruction 37
interpreter date and version 46
interpretive execution of data 37
interrupting program execution 115
ITERATE instruction

See also DO instruction
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description 39
use of variable on 39

JUSTIFY function 85

K

keywords
See also instructions
conflict with commands 139
mixed case 21
reservation of 139

labels
as targets of CALL 26
as targets of SIGNAL 56
description of 10
duplicate 56
in INTERPRET instruction 37
search algorithm 56
LASTPOS function 85
leading blank removal with STRIP function 91
leading zeros
adding with the RIGHT function 90
removal with STRIP function 91
LEAVE instruction
See also DO instruction
description of 40
use of variable on 40
LEFT function 86
LENGTH function 86
less than operator (<) 8
less than or equal operator (<=) 8
less than or greater than operator (<>) 8
LIFO stacking 50
line length of terminal 86
lines from a program
retrieving with SOURCELINE 91
LINESIZE function 86
lists 12
locating a phrase in a string 82
locating a string in another string 84, 88
logical operations 8
look-aside buffering 161
looping program
halting 115
tracing 115
loops
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See also DO instruction
See also looping program
active 39

execution model 32
modification of 39
repetitive 29
termination of 40

M

macros, editor 22
MAX function 87
memory
accessing 112
finding upper limit of 112
messages, error 171-186
MIN function 87
multiple arguments
passing 149
multiple strings
parsing of 127

multiplication
definition 131
operator 7
N
names
of EXECs 45

of functions 68

of programs 45

of subroutines 26

of variables 4
negation

of logical values 8

of numbers 7
NOP instruction 41
not equal operator (~=) 8
not equal operator (/=) 8
not exactly equal operator (- =
not exactly equal operator (/=
not greater than operator (->) 8
not less than operator (-<) 8
NOT operator 8
notation

engineering 137

scientific 137
NOTYPING flag

cleared before error messages 171
NOVALUE condition

on SIGNAL instruction 56

use of 139
NUCON

holds EXECFLAG byte 159

=) 8§
=) 8§



null clauses 10
null instruction
See NOP instruction
null strings 3,6
numbers
arithmeticon 7, 129, 131
checking with DATATYPE 78
comparison of 8, 134
definition 130
description of 4, 129
formatting for display 83
in DO instruction 29
truncating 96
use in the language 137
NUMERIC instruction 42
NUMERIC option of PARSE instruction 45, 137
NUMERIC settings
saved during subroutine calls 27

0]

operations

tracing results of 60
operators

arithmetic 7, 129, 131

as special characters 4

comparitive 8, 134

concatenation 7

logical 8

precedence (priorities) of 9
OPTIONS instruction 43
OR, logical

exclusive 8

inclusive 8
ORing character strings together 74
OTHERWISE clause ‘

See SELECT instruction
overflow, arithmetic 137
OVERLAY function 87
overlaying a string onto another 87

P

packing a string with X2C 99
parameters

See arguments
parentheses

adjacent to blanks 5

in expressions 6

in function calls 67

in parsing templates 124
PARSE instruction 44

parsing 119-127
definition 121
general rules 119, 122
introduction 119
literal patterns 122
multiple strings 127
patterns 122
positional patterns 125
selecting words 123
variable patterns 124
parsing templates
in ARG instruction 24
in PARSE instruction 44
in PULL instruction 49
patterns
in parsing 122
performance considerations 161
period
as placeholder in parsing 125
causing substitution in variable names 12
in numbers 131
plist
extended 149
for accessing variables 155
for invoking EXECs 145
for invoking external routines 153
POS function 88
powers of ten in numbers 4
precedence of operators 9
precision
of arithmetic 131
presumed command destinations 22
PROCEDURE instruction 47
programming style 139, 161
programs
retrieving lines with SOURCELINE 91
retrieving name of 45
pseudo random number function, RANDOM 89
PULL instruction 49
PULL option of PARSE instruction 45
pure number
See numbers
PUSH instruction 50

Q

QUERY EXECTRAC command 116
queue
counting lines in 88
reading from with PULL 49
writing to with PUSH 50
writing to with QUEUE 51
QUEUE instruction 51
QUEUED function 88
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R

RANDOM function 89
random number function, RANDOM 89
RC
not set during interactive debug 114
set by host commands 16
set to 0 if commands inhibited 62
special variable 140
reading the stack and console 49
remainder
definition 132
description of 129
operator 7
reordering data
with TRANSLATE function 95
repeating a string with COPIES 76
repetitive loops 30
request block
for accessing variables 156
reservation of keywords 139
RESULT
set by RETURN instruction 27,52
special variable 140
results
length of 6
return codes
as set by host commands 16
setting on exit 35
RETURN instruction 52
return string
setting on exit 35
REVERSE function 90
REXX
interpreter structure 161
RIGHT function 90
rounding
definition 131
routines
See functions
See subroutines
running off the end of a program 35
RX prefix
on external routines 153
RXSYSFN
description 101

S

SAY instruction 53
scientific notation 137
search order
for commands 17
for functions 69
for subroutines 26
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searching a string for a phrase 82
SELECT instruction 54
semicolons
implied 5
omission of 21
within a clause 2
SET EXECTRAC command
external control of tracing 116
shift-in (SI) characters 43
shift-out (SO) characters 43
SHVBLOK
format of 156
SI (shift-in) characters 43
SIGL
set by CALL instruction 27
set by SIGNAL instruction 58
special variable 140
SIGN function 90
SIGNAL
execution of in subroutines 27
in INTERPRET instruction 37, 59
SIGNAL instruction 56-59
significant digits
in arithmetic 131
simple number
See numbers
simple symbols 12
single stepping
See interactive debug
six-word extended plist 149
source of the program
retrieval of information 45
SOURCE option of PARSE instruction 45
SOURCELINE function 91
SPACE function 91
special characters S
special variables
RC 140
RESULT 140
SIGL 140
stack
counting linesin 88
reading from with PULL 49
writing to with PUSH 50
writing to with QUEUE 51
stem of a variable
assignment to 14
description of 12
used in DROP instruction 34
used in PROCEDURE instruction 47
stepping through programs
See interactive debug
storage
accessing 112
finding upper limit of 112
STORAGE function 112
storage, execution from 149
strings
as literal constants 3



as names of functions 3

as names of subroutines 28

comparison of 8

concatenation of 7

description of 3

hexadecimal specification of 3

interpretation of 37

length of 6

null 3,6

quotesin 3

verifying contents of 97
STRIP function 91
style, programming 139, 161
subcommand destinations 22
subcommands

addressing of 22

concept 19
subroutines

calling of 26

external interface 153

forcing built-in or external reference 26

naming of 28

passing back values from 52

return from 52

use of labels 26

variables in 47
substitution

in expressions 6

in variable names 12
SUBSTR function 92
subtraction

definition 131

operator 7
SUBWORD function 92
SYMBOL function 93
symbols

assigning valuesto 11

constant 12

description of 3

simple 12

uppercase translation 3

use of 11

valid names 4
syntax checking

See TRACE instruction
SYNTAX condition of SIGNAL instruction 56
syntax error

traceback after 64

trapping with SIGNAL instruction 56
system interfaces 145
system trace bit 116

T

TE immediate command 115
templates, parsing
generalrules 119
in ARG instruction 24
in PARSE instruction 44
in PULL instruction 49
ten, powersof 136
terminal
finding width with LINESIZE 86
reading from with PULL 49
writing to with SAY 53
terms and data 6
text formatting
See formatting
See words
THEN
as free standing clause 21
following IF clause 36
following WHEN clause 54
TIME function 93
TO phrase of DO instruction 29
trace bit, external 116
TRACE function 95
TRACE instruction 60
See also interactive debug
TRACE setting
altering with TRACE function 95
altering with TRACE instruction 60
querying 95
trace tags 63
traceback, on syntax error 64
tracing
action saved during subroutine calls 27
by interactive debug 113
data identifiers 63
execution of programs 60
external control of 115,116
looping programs 115
tracing flags
+++ 64
*_% 64
>.> 64
>>> 64
>C> 64
>F> 64
>L> 64
>0> 64
>P> 64
>V> 64
trailing blank removal with STRIP function 91
trailing zeros 133
TRANSLATE function 95
translation '
See also uppercase translation
with TRANSLATE function 95
with UPPER instruction 65
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trapping of conditions

See SIGNAL instruction
TRUNC function 96
truncating numbers 96
TS immediate command 115
type of data

checking with DATATYPE 78
type-ahead lines

counting with EXTERNALS 82
typing data

See SAY instruction

U

underflow, arithmetic 137
unpacking a string with C2X 77
UNTIL phrase of DO instruction 29
UPPER instruction 65
UPPER option of PARSE instruction 44
uppercase translation
during ARG instruction 24
during PULL instruction 49
of symbols 3
with PARSE UPPER 44
with TRANSLATE function 95
with UPPER instruction 65
USERID function 96
utility functions 71-100

\4

VALUE function 96
VALUE option of PARSE instruction 46
VAR option of PARSE instruction 46
variable names 4 :
variables

compound 12

controlling loops 30

description of 11

direct interface to 155

dropping of 34

exposing to caller 47

getting value with VALUE 96

in internal functions 47

in subroutines 47

new level of 47

parsing of 46

resetting of 34

setting new value 11

simple 12
special
RC 140
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RESULT 140
SIGL 140
testing for initialization 93
translation to uppercase 65
valid names 11
VERIFY function 97
VERSION option of PARSE instruction 46
VM/SP unique functions 101

W

WHEN clause
See SELECT instruction
WHILE phrase of DO instruction 29
whole numbers
checking with DATATYPE 78
description of 4
WORD function 97
word processing
See formatting
See words .
WORDINDEX function 98
WORDLENGTH function 98
words
counting in a string 98
deleting from a string 80
extracting from a string 92, 97
finding in a string 82
finding length of 98
in parsing 123
locating in a string 98
WORDS function 98
writing to the stack
with PUSH 50
with QUEUE 51

X

XEDIT
macro interface 19
XOR, logical 8
XORing character string together 75
XRANGE function 99
X2C function 99
X2D function 99

Z

zeros removal with STRIP function 91
zeros, adding on the left 90






SC24-5239-1

N

VM/SP System Product Interpreter Reference (File No. S370/4300-39)

Printed in U.S.A. SC24-5239-1

yjtt®
-
([l



VM/SP System Product Interpreter READER’S
Reference COMMENT

Order No. SC24-5239-1 FORM

Staples can cause problems with automated mail sorting equipment.

Note:

Please use pressure sensitive or other gummed tape to seal this form.

This manual is part of a library that serves as a reference source for systems analysts,
programmers, and operators of IBM systems. You may use this form to communicate your
comments about this publication, its organization, or subject matter, with the understanding
that IBM may use or distribute whatever information you supply in any way it believes
appropriate without incurring any obligation to you.

Your comments will be sent to the author’s department for whatever review and action, if
any, are deemed appropriate. Comments may be written in your own language; English is
not required.

Note: Copies of IBM publications are not stocked at the location to which this form is
addressed. Please direct any requests for copies of publications, or for assistance in using your
IBM system, to your IBM representative or to the IBM branch office serving your locality.

Yes No
« Does the publication meet your needs? O O
« Did you find the material:
Easy to read and understand? O a
Organized for convenient use? O O
Complete? 0O O
Well illustrated? O O
Written for your technical level? [N O
« What is your occupation?
« How do you use this publication:
As an introduction to the subject? O As an instructor in class? O
For advanced knowledge of the subject? 0O As a student in class? O
To learn about operating procedures? 0O As a reference manual? O

Your comments:

If you would like a reply, please supply your name and address on the reverse side of this form.

Thank you for your cooperation. No postage stamp necessary if mailed in the U.S.A.
(Elsewhere, an IBM office or representative will be happy to forward your comments or
you may mail directly to the address in the Edition Notice on the back of the title page.)



SC24-5239-1

Reader’'s Comment Form
Fold and Tape Please Do Not Staple Fold and Tape
NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

. R

-

BUSINESS REPLY MAIL —
[

FIRST CLASS PERMIT NO. 40 ARMONK, N.Y. [ —
S

POSTAGE WILL BE PAID BY ADDRESSEE: (—
L ]

[ =

R

International Business Machines Corporation R
Department G60 L]
P. O. Box 6 T
]

Endicott, New York 13760

Fold

If you would like a reply, please print:

Fold

Your Name

Company Name Department
Street Address
City
State Zip Code

IBM Branch Office serving you

aur Buojy pjo4 Jo 1ny

(6€-00€Y/0LES "ON 8|I4) 8oualajey Ja19.dialu] 10NpoId WalSAS dS/INA

L-6€CS-2I3S "V'S'N ul pajuld



SC24-5239-1

$C24-5239-1

JHIIH

<
L



