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Ae INTRODUCTION

ASNG is a modification of [IBN 0S/360 Assembler (F). These
modiflcations are primarily aimed at increasing speed and adding a

astudent program processing capabilitye. These modifications
introduce several operational differences (control card and output
listing changes), however, ASMG is completely source-language

compatible with Assembler (F),
This manual attempts to describe how to add ASNG to an OS
systems A rough outline of changes made to Assembler (F) and some

hints on possible changes to make to ASMG are also givene

This documentation conforms to V2L7a of ASMG, which is roughly

| equivalent to Release 21+8 of Assembler (F),
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Be MACHINE AND SYSTEM REQUIREMENTS

As well as the wminimum OS requirements, ASMG requires the
Commercial and Scientific instruction sets. A minimum of 85K of
core must he available in the problem program partition for PCP or
MFTe. The core requirement for MVT is about 15K moree. The core
requirement is & function of the size of the deck bheing assembled
and the data set blocksizes being usede To assemble an 8000 line
program under NVT requires a reglon size of 116K.

Per formance is dependent on available gstorage and CPU model,
among other thingse Highest performance will be obtained running in
150K or more on a model 65 or highere.

A 9-track B00 BPI (or 1600 BPI, if requested) tape drive will
be required to process the distribution tapee.

A UCS 1403 printer with PN or larger character set or a 1443
printer with 62 character bar is needed to properly print the
documentation data sets ( this manual and the User's Guide)e. Also,
if the printer used to print ASMG's output listings does not have
the colon character, then there will be blanks between the hours,
minutes and seconds in the TIME= fleld in the headinge.
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Ce. OPERATIONAL DIFFERENCES WITH ASSEMBLER (F)

1. Incompatibilitese.

The default options are LOAD,NODECK inatead of DECKyNOLOAD.
Alsoy, NUM,STMT is default instead of NONUMNOSTNT.

The default instruction set includes the extended branch
conditional register mnemonicse This will result in error messages
for programs which contain definitions of these mnemonics as macrose

SYSLIN is the name of the 0D card preferred for writing the
object deck under the LOAD optione. If SYSLIN is wmissing and SYSGO
is present it will be used insteade.

2. Major Extensionse

Minimum unique length abbreviations are accepted for the PARM
options, plus many new PARMs exist to control the other extensionse.

The printing of the ESD and RLD is normally suppressed, but is
optionally allowede

The XREF is normally printed in a squished format. It may
optionally be printed in full format or may be suppressed.

A literal cross—reference (LREF) is printed by default. This
provides the same information about literals as an XREF provides
about symbolse The literals are Llisted in the EBCDIC collating
sequence of the character string that defines theme This listing
has been formatted to allow for the extreme and variable lengths of
literal strings.

There is a BATCH option which allows multiple source decks to
be assembled In one Jjob stepe.

There is an EXECUTE option which allows simple programs to be
loaded and executed by the assembler immediately following the
assembly,

There is an INSTSET= option which allows the choosing of
different instruction setse. Distributed instruction sets lnclude an
OS Assembler (F) compatible one, plus one oriented toward assembling
for a System/3J60 or System/370 with extended branch register
instructions and a DOS Assembler (F) compatible one. There are also
instruction sets oriented toward assembling programs on or for
models 20, 44, and 67.

The size of the unsubsetted local dictionary may exceed 64K,
permitting the assembly of extremely large programs, provided there

is sufficlient core availablee.

Datasets with unlike characteristics or on unlike devices may
be concatenated on SYSIN or SYSUP.

-7 -
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There is an EXTEN option to control the following language
extensions:

1) PRINT statements allowed in macros.

2) Attributes of symbols defined in macros availablee.

J) ESYSDATE, ESYSTINME, EESYSSTYP and ESYSPARM system variable
symbols available In open code and in macros.

4) Named COMMON supportede.

S) SETC varlables may be declared as having maximum lengths less
or greater than 8 bytes.

6) The K' (count) operator may be used on any SETA, SETB or SETC
varliables, This is 1n addition to the former parameters only
restriction.

7) SETC varliables contalning Cy, Xy, or B type self-defining terms
may be used in SETA expressionse.

8) Macro definitions may be included in source code as programmer
macros using COPY.

9) The extended DROP feature is supportede.

10) The extended EQU feature is supported.

11) Labelled CNOP, labhelled ORG and unlabelled DSECT are valide.

12) Comments may be generated in the operand field of generated
statemen ts.

13) In the Assembly Phasey unary +* and — are supported with eleven
levels of parentheses and twenty—five termse.

14) Eight character TITLE labels are supported.

1S) To allow a label on other than the first TITLE statement of an
assemblye. .

16) Expressions allowed for Lliteral duplications and Llength
factorse

17) Current Location Counter '*! allowed in Duplication and Length
factor calculations In DCsy, DSs and literalse.

18) Support of 4 byte self~defining terms in Assembly Phasese.

19) Allow SETx variable dimension to be up to 9999.

20) 'END' statement allowed in COPY codees Useful for SMNP.

21) Treat an MNOTE with only a quoted string as an operand as a
comment wvhen printinge.

22) Positional and Keyword parameters may be intermixed in the
Macro Prototype and Nacro Instruction statements.

23) LCLxy GBLx and ACTR statements can appear anywhere before the
variable!s use in Open code or within a Macro definltione.

There is a FULLLIST option which prints the Llibrary macros as
they are edited, allowing syntax errors in the library macros to be
pinpointed,

Support for some Model 67 RPQ Iinstructions can be enabled by
reassembling three of the assembler modulese. See the user
modlfications sectione

An UPDATE facility is available which permits ASMG to
simul taneously read an update deck and an old master data set, doing
the assembly on the resulting (non-existing) new masters

An optional first load of the assembler is available, called
ASNGVWYL, which allows the support of Wylbur Format input files on
the SYSIN, SYSUP and SYSLIB data sets.

LN

- 8 -
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De DISTRIBUTION

Distribution of the current version and level of ASMG will bhe
made to those registered users who suhbmit a reel of tape containing
at least 1200 feet, The distribution tape is the result of doing
IEHMOVEs from 2314 disk to tapee The tape will be 9-track 800 BPI
unless 1600 BPI is speciflcally requested. It is labelled 'ASNG27',
and contains the following datasetse.

DSNANME SEQ ¥ EQRNATI CONTENIS
ASMG.JCL 1 Sequential Sample jobs to copy ASNMG

into an 0S system, test
it and modify 1ite

ASMG e« LOADMODS 2 Unloaded PDS Load modules for ASNG
ASNGeGUIDE.USERS 3 Sequential Users guide
ASNG.GUIDE.IMPL 4 Sequential Implementation guide
ASMNGe¢ SOURCE S Unloaded PDS Source decks for basic
V2L7 ASNG.
ASMGe OBJMODS 6 Unloaded PDS Corresponding object deck
ASMG.MACROLIB 7 Unloaded PDS Macros needed to assemble
ASMG.LKEDIN 8 Unloaded PDS Link editor control cards

mapping the object decks

into loadmods
ASNG27A«UPDATE 9 Unloaded PDS V2L7a update cards for

SOURCE and MACRCLIB

To retrieve the ASNG.JCL Dataset run the following jobe.

// ASMGO JOB *CO0018R.V.PETERSEN,TI ME=5,CARDS=1500,PAGES=50",
// MSGLEVEL=1

7/ EXEC PGN=I1EBUPDTE, REGION=22K

//SYSPRINT DD SYSOUT=A

//SYSUTI1 DD UNIT=2400,VOLUME=( PRIVATE ySER=ASMG27),DISP=0OLD,
// DSNAME=ASMG.JCL

//SYSUT2 DD SYSOUT=B

//SYSIN DD *

o/ REPRO LIST=ALL

o/ ENDUP

/%

This will both print and punch the ASMG.JCL datasete The jobs
in ASMG.JCL have comments in them which should make their use self-
explanatorye.

A master copy of the ASNG User's Guide and ASNG Implementation
Guide can be generated by using the ITEBGENER programs provided in
ASMGeJCL,y using a TN print chain and full page carriage tapes ir
you do not have a TN print chain at your Installationy, ASNG.JCL (job
ASMG#1)) also contains a program which will convert all lower case
letters in files 3 and 4 to upper case and generate master copies of
these manualse



ASSENBLER (G) INPLEMENTATION GUIDE

Ee INTERNAL DIFFERENCES WITH ASSENBLER (F)

L. GENERAL:

Deck and module names are changed from IEUXXX to ASMG

XXXe ASNG

reverses the use of SYSUT1 and SYSUT3 (ie.ee. ASMG uses SYSUT1 where

Assembler (F) uses SYSUT3 and vice—-versal)e The roo
(ASNGASM) has been aliased YASMG' for ease of reference,

The following modules have been deleted:

ERR - The [/0 error abort modules. Its functions
included in the ASM deck,

F3E - The F3 substitution module in case of
overflowe This situation now results in an a
the assembly with a return code of 20.

MAC -~ The macro I/0 interface module. Phases F1 to
their I/0 directly or through BUFF.

2. DECKS ADDED:

wYL - WYL is an update to deck ASN and performs
functions of that driver routinee. The differen
two adcons at LIST1I+LI1DBLK are defined and po
deblock routines for Wylbur Format input file
addresses are used by routines ASMGF1l, ASMGUP a
to correctly process GET/READ requests to in

SYSINy SYSUP and SYSLIB if those lnput files are
formate.

BUFF - This deck handles the I/0 buffering of the util
also handles the core management functlions
assemblers The 1I/0 buffering routines try to
utility records in core. When it runs out o

begins to spill records out onto the diske
records are read by the assembler, BUFF gimply d
if the record is still in corey, 1f not it does
to retrlieve the record from the diske This deck
ASMGASN modules,

up - This deck performs the update input func
Assembler (G). It is only 1loaded and used if P
is specified, Each time the assembler (or t
program under EXECUTE) attempts to read a card
this program is invoked insteads. This is beca
has placed the address of ASNGUP into the DCBG
field of the SYSIN DCBH. This routine will re
from SYSIN and/or SYSUP to determine which rec
be passed to the assembler nexte The record 1
the buffer specified by the users. All ASMGUP

t segment

have been

dictionary
bortion of

F3 now do

all the
ce is that
inting to
Se These
nd ASMGF2A
put files

in Wylbur

itiese It
for the
keep all
f core it
When the
oes a move
a spillin
is 1In the

tions for
ARM=UPDATE
he user's

on SYSIN,
use ASMGF1
ET address
ad records
ord should
s moved to

registers

are saved each time it returns so it will remember where
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it was and what it was doing the last time it was
executede. Yhen end of file is hit on both SYSIN and
SYSUP, ASNGUP terminates itself by taking the EODAD exit
of SYSIN. If an internal UPDATE error severity code
should exceed the UPCOND= parameter, then a switch is set
in LISTI1 and the update continuese ASNMGUP is loaded by
ASMNGF1 and remains resident for the entlre assembly.

This deck loads and executes the object deck of the
program Just assembled. It contains a simple one-pass
loader which cannot linkedit two or more decks together.
Before executing the loaded program a SPIE and STINER are
lssued to regain control in case of program interrupts or
infinite loopse FEX also contains a core—dump routine to
aid in finding the cause of program interrupts and timer
overflowse The FEX deck is in the FPP module.

This routine is an experimental routine that makes only
the macro expansion facilities of the Assembler available
to the user, The input files are still SYSIN, SYSUP and
SYSLIB containing normal conditional assembly statements,
macro calls, COPY code etce All valid macro calls and
COPY requests are changed to comment statements in the
outpute Programmer macro definitions delimited by MACRO
and MEND in the SYSIN stream are flagged in the SYSPRINT
listing and removed from the source outpute. In this way,
a partial assembly may be done to expand all or some of
the condi tional assembly statements of an assembly to
produce a source file that contains fewer or no macroses
This routine has been used to expand user macros in an
assembler source deck, without expanding IBM macros from
SYS1.MACLIBe. It has been used to preprocess mini computer
source files to allow access to the (G) level macro
facilities where the assembler for the mini either had
little or no macro facilitiese. It has been used to glive
access to COPY facilities in Fortran source filese

To use this routine, it must be glven a ALIAS name of
ASNGF7 and be STEPLIBed to in an assemblye. The result is
that the first assembly phase after the macro expansion
phase 1s replaced by this routinee

e RE-STRUCTURING OF DECKS IN MODULES:

FI -

This deck is now in the F7 modulee.

4. MAJOR CHANGES MADE TO DECES:

ASN -

ASM does a BLDL on all the load modules necessary for
every assemblys, The results are used in LINKs and XCTLs
by the assemblere All the assembler DCB's are now in ASM.
The SYNAD routines for SYSPRINT and SYSPUNCH attempt to
count the number of 1/0 errors (I.Ee the number of times
SYNAD was entered) and then ignore theme The SYNAD
routine for all the other DCB's prints a diagnostic which
includes SYNADAF information, and then returns with a

- 11 -
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completion code of 20. A routine isa added to ASM which
monitors the SYSIN dataset to handle EOF situations. In
BATCH and EXECUTE it also checks for $JOB cardse. This
routine also handles concatenation of unlike datasets on
SYSIN, ASM contains an I/0 monitor for all non—-utility
output data sets, Its address is patched into the DCBPUT
tield by Fl. By flags in a DCB trailer it accepts no
carriage control, numeric carriage control or ASA carriage
control done with PUT MOVE conventions. The numeric or
ASA is converted to machine carriage control for SYSPRINT
and SYSTERMe All datasets are closed and FREEPOOLs issued
by ASM.

PARM scan changed to accept new PARMS and to print out the
options linee The TIOT is scanned to determine iIf SYSLIN
or SYSGO should be used for object outpute All necessary
data sets are opened, and succesa of each open is checked
and a diagnostic printed in case of failure. If no SYSLIB
card is found in the TIOT then SYSLIB will not be opened.
A SYSPRINT DD card need not be present if NOLIST,TERM Iis
speciftied in the parameter liat and SYSTERM is presente.
In such a case a dummy [/0 routine is provided In ASN for
SYSPRINT (BR 14)e SYSIN and SYSLIN may be given the same
buffers out of the same buffer pool if the options are
LOAD,NOEXECUTE yNOBATCH ., The SYSLIB directories are read
and a macro name vse ITR (disk address) is set upe. Ir
this incore directory should overflow, a flag is set in
ASM and F2 will do conventional OS FINDs to attempt to
locate macros not contained in the incore table., A count
of these FINDs is kXept for a diagnostic in FDe. Available
storage is GETMAINed as specified by the SPACE= parameter
and given to BUFF for future allocatione. Buffer
allocation is revised, and the necessary core retrleved
from BUFF. If UPDATE has been speclfied F1 loads the
ASMGUP module and places its address in the DCBGET flield
of SYSIN after saving the real address in ASNGASMe An
ASNGISXX module is loaded, the initial global dictionary
moved out of ity, and the module deleted ( XX comes from the
INSTSET=XX parameter), unless BATCH is specified In which
case it Is loaded and kept residente.

Dictionary allocation is altered so0o that unsubsetted
blocks must stay in core and be sSubsetted in core (SYSUT2
is unused)s, Also more than 64 blocks of unsubsetted
dictionary are allowed. MACRO and MEND statements are
allowed within COPY code and PRINT statements are
permitted in macros unless NOEXTEN is specified in the
parm fielde SYSLIB is double buffered for everything
except copies from system macrose. Iinstead of doing FINDs,
F2 looks up the name in the macro directory set up by F1
and does a POINT. If the macro directory is full then a
conventional OS FIND is done to search for the macro on
disk and a counter is incremented. Utility 1/0 is done
through BUFF and SYSIN and SYSLIB I/0 is done directly.
The Llibrary macros are written on UTJ if FULLLIST is
specified, A check to determine whether it is necessary

- 12 =
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to issue ERROR 78 is made. Labels in macros and the extra
system variable symbols are placed in the local dictionary
1f EXTEN is specifiede The Llength declaration is scanned
off for SETC variables, and the sSubsetting altered
accordingly.

Core management revised to use BUFF. Handling of 1[I/0
altered to attempt to reduce the number of records read
when expanding macrose This 1is done by allocating one
buffer for SYSUTJ3 and two buffers for SYSUT! and checking
if the block to be read is not already in one of these
bufferse The output is single buffered instead of double
bufferede 1If the abort switch in LIST1 has been set by
ASMNGUP, then only a generated comment, an ASNG11S5
diagnostic and an END statement is output, FJ XCTLs
directly to RTAe The extra system variable symbols are
processed. The ACTR is divided by 2 on each errore.
Handling of SETC varlables 1s revised to check the maximum
lengthe Support of SET's containing Cy, X or B self-
defining terms is included.

The abllity to 1iterate is removed, requiring that the
entire symbol table fit in coree The s8ymbol table is
changed so that it can also be used as the LREF and the
XREF definition records. Only reference type XREF records
are written out, and the size of these records are
reducede. The LBT and ESD are kept in core intermingled
with symbol table entrlies, as are LREF reference records.
Core for the symbol table is dynamically obtained from
BUFF as the symbol table growse The symbol table grows by
24 bytes per symbol definition if XREF is specified and by
17 bytes per symbol 1f NOXREF, If LREF is ony, the symbol
table grows by 6 bytes per literal definition plus 5 bytes
per literal reference. The previous location counter is
added to ORG records. The text I/0 is slingle buffered
instead of double buffered and the I1I/0 is done through
BUFFo.

The LBT lis converted into the LAT in core where it sitse
The ESD is written on SYSUT2 for FEX if EXECUTE. The ESD
is not printed unless requested. Utility [I/0 is done
through BUFF.

I/0 changed to use BUFF. Symbol table 1lookup made
compatible with F7, TXT records put on SYSUT2 if EXECUTE.
The text input is single buffered instead of double
bufferede Each USING, DROP and PQOP USING operation saves
away the current statement number if the UMAP option has
been specified. An attempt is made to print lines 1in
error even under PRINT OFF s NOGEN, NODATA. The first
location counter generated by a macro call under PRINT
NOGEN is printed beside the last statement of the call.
The print switch is turned on after the END card in case
of FULLLIST. The previous location counter is printed in
the ADDR2 field for ORG. USING and EQU arguments print in
the ADDR2 field as well. Non—comment MNOTES are flagged.

- 13 -
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The data on TXT cards is packed more efficiently.

The UMAP is processed before the LREF. The entries are
processed sequentially In the order of the USINGe A DROP
statement number of zero is replaced by 'END!,.

The LREF is processed before the XREF as follows: 1.
Defini tion records are taken from the symbol table in
corey, one at a time via linear search (because of core
restrictlons)e. A chosen Lliteral is removed from the
literal chaine 2¢ The reference records are more compact
and do not need sortinge Je Printing of an LREF 1s not
dependent on the LIST or XREF optionse.

The XREF is processed before the RLD. XREF handling is
completely revised since: 1. Definition records are
taken from symbol table in core. 2¢ The reference records
are more compacte 3e The reference records do not need
sorting since F7 cannot iteratee 4o Two printed formats
are avallahle: squished and full. Se Printing 1is not
dependent on the LIST optione.

The RLD is printed only it reques ted. The RLD is written
on SYSUT2 4if EXECUTE is speclified. Utility I/0 1s done
through BUFF.

Some extra error switches in ASM are tested. Printing of
the errors is not dependent on the LIST optione Utility
I/O0 is done through BUFF., If BATCH and NOEXECUTE are
apeciflied, then a eight byte entry is constructed using
BUFF for a summary to be printed at the end of the batche
This summary is printed if the end of file switch in ASM
is8 one FEX 1s branched to if EXECUTE specified. If BATCH
is specifled, FD determines if another assembly 1is to be
donee A register is set telling RTA whether or not it
should XCTL directly to F1 based on the occurrence of EOF
on SYSINe Otherwise, RTA will return to ASNMGASM and
terminate the stepe
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Fe MNMENMORY MAP FOR 100K ENVIRONMENT

VALUES IN BRACKETS ARE TYPICAL

04 El | E2 | E3 1 B2 1l ES | _EPP |
| |

[ ASNGASN & BUFF I

| 8.0K |

l |
10| | I 1 RIA = 2.,0K |
| F1l | F2 | F3 | | | |

| [ | > | 89Kk | F7 | FB | FPP |

| cOMMON | couMMON | = | & | | FD, |
20| | | Global | FI | | € |
| | l__Dict | | | FEX |

| 260K | 260K |UT3 bufr| | | |

i | 1 (2:2k) 1| 22.7K | 228Kk | 21.9K |
30| | | Not { | | |
1 1 | _Used | | ] |
1___ASNGISxx Nodule (onlvy if BATICH) (2K or 4K) |

] UT3 Buffer | SYSUT1 |UT3 bufft| upused | |

| (222K) | buffers] (2.,2K) laditb 1K| XREF |
40| UT1 Buffer 1__(4,0k)|IUT2 buff{UT3 burf| sort, |
| (220K) | 1 (222K) | (2,2K) | RLD I

| SYSLIB | | | sort, |

| Buffers | Local | | EXECUTE]|

1 {(6e7K) | Dict | | load |
50| | | Area | Symbol Table | area |
| | | | | |

{ | Dict | | | |

| | Area | | | |

| I | | | |
60| | Min=6K | | | |
1 1 1 | | |

| (Floating Boundary) |

| |
70| |
| Dynamic Buffer area controlled by BUFF |

| |

| Min=1X + blksize of each utility In |

| Read Mode + blksize of largest |
80| Utility in Write Mode. |
i (Min=8K) |

| | |

| Macro | Macro directory if BATCH |
90| Directory | dynamlc buffer area 1f NOBATCH ]
1l (8K) | |
1l ____Q0S free core (2K or 4K) for default SP= |

| Access Methods (5Kx) |

| and QSAM buffers (1K) |
100} |

F——————e MOV ——— — e
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Ge USER MODIFICATIONS

The following procedure should be tollowed in making changes to
the assembler, Update the source member in ASNG.SOURCE, Assemble
it into the corresponding member of ASMG.O0BJMODS. Linkedit the
necegsary object decks into ASMG.LOADMODS using ASMG.LKEDIN as a
guide to which object decks go into which LOADMNMODS.

Near the start of many decks appears the statement ‘COPY
ASMGSET'se This statement coples the definition of two global set
symbols from ASMG.MACROLIB. These set symbols are EDEBUG which
controls the outputting of some debugging information, and ESTAT
which controls the outputting of some statistics informatione. I ¢
either of these switches are turned on in ASNGSET and one or more of
the decks that uses them is reassembled, then a //STATDBUG DD
SYSOUT=A card is needed, Everything printed on STATDBUG is done by
a OPEN, PUTy, CLOSE, FREEPOOL sequence, which results in very slow
executione

The default EXEC parms are set in deck ASMGF1l, CSECT COMMON at
location *EXTNWD? and followinge The default DD names are set in
deck ASM near location 'DEFDDNAM' and also in the DCB definitions in
ASMe The default DCB BLKSIZE and BUFNO are specified in deck F1
near locatlon 'DCBTABRY,

I£f 1000 macros In SYSLIBR s too restrictive for an
installationy leees If too many OS FINDS are being done to complete
an assembly and thus reduclng performance then GBLA variable EMAXMAC
in ASMGSET may be changed from 1000 to a more suitable valuees The
option of attempting to use SYSGO if SYSLIN is missing is controlled
by variable ESYSGO in ASMGSET in the assembly of ASMGF1,.

The name of the batch—execute separator card *$JOB?' is defined
in deck ASM at location '$JOB',

To add a new instruction set exami ne one of the present
ASMGISXX source 1listings, particularly the comments at the end of
the INSTSET macroe Copy one of the present ASMGISXX source decks
into a new source member {(using I[EBGENER for example) and modify it
to suit your requirementse.

Explicit GETNAINS are done in deck Fl1 near locations
"BUFAGAIN', 'GETNAIN', and 'GETVAR'. Implicit GETMAINs are done by
the OPEN in deck F1 near ‘OPENMAC?, Explicit FREEMAINsS are done in
F1 near 'ERRORO998' and in ASM near 'RETURN!' and 'FREEPOOL'e. The
only explicit WTO in ASNG is 1n deck ASN near 'AB2?',

To generate support for the model 67 RPQ instructions AX, DX,
LX, MX, SX, ADD, MDD, SDD, SLT, ADDRy, NDDRy, SDDR, and SWPR you
should turn on the appropriate symbolic switch in ASNGSET,
reassemble decks F7X, F8M and [S67 and relinkedit these deckss. If
this change is made, then ASNG will not flag R2 of AXR, MXR, or SXR
for being 2 or 6.
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He PERFORMANCE

The following bench wmark tests were made, running stand-alone
under HASP/MVT, on a model J75 with three 2314 disk drives on
separate channels and a 2301 drum on anothere The gasystem was 18,6
MVT with HASP 2¢3¢ Two series of tests were donee The first was
run after an IPL to include two megabytes of Ampex LCS with an
effective cycle time of 1.8 times the cycle time of the megabyte of
fast coree The LCS was used for the Link Pack area and part of
HASP. The second series was run on the machine IPLed with only the
megabyte of fast coree

The version of Assembler (F) was Release 20 (150CT70)y, of
Assembler (G) was V2L4 ( 19FEB71) and of Assembler (H) was VO0le The
following parameters were used for all assemblies, where applicable
and not already the default.

PARM=*LIST X REF, NODECK,LOAD;ESD, RLD, 1S=0"

Source was read from disk and output was spooled by HASP., All
utilitlies and SYSLIN were pre—-allocated disk data setse An optimal
aliocation of data sets for each processor was attempted, including
the following:?

ASNF - separate channels for all three utilities.
- UT1 separate channel from SYSIN and SYSGOQ.
- UT3 separate channel from SYSLIB.

ASNG - separate channels for all three utilitiese
- UT1 separate channel from SYSLIB.
- UT3 separate channel from SYSIN and SYSLIN.

ASMH - UT1 separate channel from everything.

Two test decks were usede The ASNGF2 deck of Assembler (G) is
about 4500 statements long and contains almost no macrose The LANDR
deck of WATFIV is about 8000 statements long and is *filthy with
many, many' macross.

The Real time, CPU time, number of non-HASP EXCPs and Cost are
simply the figures given by HASP for the Jobe. The Cost |in
University of Waterloo dollars was based on the accounting formula
at the time:

Cost (in $) = TOO%XCPU + .58%C*ERT + 0016%PRT + .0066%PCH + .0014%RD

where?
CPU = hours of actual central processor attentione
C = oB3IX(R + 002%R%*R); a weighted measure of core usages
R = kilobytes of core assigned for job step.
ERT = estimated ‘real! time that the job step
would require if there were no higher
priority jobs stealing CPU attentione
PRT = number of lines printed.
PCH = number of cards punchede.
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RD = number of cards reade.

In the final cost comparison ASMNG is cheating slightly because
1t 1s printing its squished format XREF, thus saving on printer
costse This difference in printer cost amounts to about $1.30 for
ASMGF2 (5191 lines iInstead of 6013) and $2.50 for LANDR (5292 lines
instead of ©6906)s Assemblers (F) and (H) printed 6001 and 5997
lines for ASMGF2, respectively, and 6883 and 6895 Llines for LANDR,
respectivelys Also, no attempt has been made to include the actual
cost of any of the assemblers in the cost of running the sample
programmese

The minimum reglon for Aqsembler (G) assembling ASMGF2 was RSK
and for LANDR was 122Ke¢ The minimum reglon for Assembler (H)
assembling ASMGF2 was 176K and for LANDR was 212K. These minimums

are not absolute, but depend on what routines are included in the
Link Pack areae.

Some of the conclusions that can be drawn from the tests are:
The most economical region for Assembler (F) is about 80X,
The most economical region for Assembler (G) is up to 150K.

The most economical region for Assembler (H) is up to 250K.
Economical refers to University of Waterloo dollars in the abovee

Assembler (F) performance is highly dependent on the number of
macros in an assemblys.

Macros do not affect Assembler (G) very muche.

Asgembler (H) loses much of its performance advantage when
processing macrose.

Assembler (G) suffers least when access methods are in LCS, and
(F) suffers the moste

Assembler (H) Is faster than Assembler (G) which is faster than
Assembler (F)e.

Asseabler (F) requires less core than Assembler (G) which
requires less core than Assembler (H).

Little is to be gained running any of the Assemblers in a
region far in excess of its minimum requiremente.
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Assembler performance with LCS
| Real Time | CPU Time | # non HASP | Cont |
ASMGF2 | (mine) | (mine) | EXCPs | (U of W $) |
Regionl _F G H |l FE G Hl __E el H | _F e] H ]
64X |1.44 - - | «58 - -] 2902 - - | 17.51 - -
80K |1l.21 - - | «55 - -] 1781 - - | 17.08 - -
88K [|1.24 1.09 — | «56 53 -| 1801 2467 - | 1730 15.93 -
100K |1.21 1.08 - | «55 <53 -] 1716 2366 - | 17.31 16.03 - |
150K |1.16 <83 - | «54 .49 -| 1552 933 - | 17.97 15.63 - |
176K |1e16 276 57| «S54 +49 38| 1552 776 398| 18.37 15.65 1S5.16]|
200K {116 o74 56| «54 <49 38| 1553 708 391| 18.84 15.92 15.32]|
250K 116 77T 56| «54 <49 .38| 1552 701 389| 19.75 16.54 15.77|
J00K |1e1S 77 56| <54 .49 38| 1552 687 388| 20.84 17.26 16.22]|
400K [1e15 80 56| «54 .50 38| 1552 666 389| 23.21 18.86 17.33|
T50K% |1.16 71 55| «54 <48 38| 1552 412 326| 34.74 24.08 22.00}
LANDR
64K |8.72 - - | 160 - -118800 - - | 35.55 - -
80Kk |9.13 - - |1.50 - -112825 - - | 33.95 - -
100K |B.69 - - |1.40 - -|11508 - - | 33.75 - - |
122K | 867 1.67 - |1.40 1.05 -1 11395 2496 - | 35431 23.50 -
150K |B.62 1.46 - 11.38 1.03 -] 11258 1589 - | 37.28 23.27 -
206K |8.63 1.34 - {139 1.01 -111306 969 - | 41.83 23.63 - |
212K |8¢63 1233 1671140 1.01 8911318 957 1152]| 43.15 23.87 24.90]
250K 8452 134 1.36]137 1.02 .88]10944 950 798| 46.06 24.83 25.08]|
J00K [8e52 136 133|136 1.03 .88|10944 938 770| 51.29 26.16 26.13]
400K [8¢53 1239 1432|1437 1.05 .88{10944 917 754| 6355 29.27 28.44|
TS50K* (8¢52 134 128|135 104 .87|10944 702 653|121.77 41.19 38.81]|
*NOTE: Assembler (F) would not use more than 548K in a 750K regione
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Assembler Performance without LCS

| Real Time | CPU Time | # non HASP | Cost |
ASNGF2| (mine.) | (mine) | EXCPs | (U ot W §) |
Reglonl_ _F ] H 1l F G H1l ' G H 1 E G H 1
64Kk |1.44 - - | <53 - - | 2900 - - | 16.91 - - |
80K |1.21 - - | <50 - - | 1781 - - | 16.54 - -
88K [1.23 1.13 - | «51 <49 - | 1801 2515 - | 1675 15.40 - |
100K |1.19 1.10 — | «50 <49 - | 1716 2401 - | 16475 15.57 - |
150K |1.14 .82 - | «50 .46 - | 1552 996 - | 1739 15.13 -

176K |1e1d4 75 <55| «50 +45 «33] 1552 776 398 17.79 15.18 14.52]|
200K |1e15 74 «55| «50 <46 33| 1552 708 391| 18.21 15.43 14.69]|
250K (1e14 <76 <54| <49 <45 33| 1552 698 389| 19.06 15.99 15.06]|
300K 1«13 <77 <54] .50 <46 33| 1552 688 388| 20.07 16.71 15.46]|
400K 114 <80 <54]| «50 <47 33| 1552 667 J388| 22.40 18.27 16.45]
S00K 114 <81 <54] <49 <47 33| 1552 628 J360| 25.09 20.04 17.50]|

LANDR

64K |8072 - - '1048 - - '18801 - - l 34.17 - - |
80K |8.26 - - |1.41 - - 112825 - - | 32.87 - -
100k |7.81 - - |1.31 - - 11508 - - | 32.62 - - |
122Kk |7.79 1.66 - |1.31 1.01 - |11393 2496 - | 34.18 22.95 - |
150K |7.75 1.46 - |1.30 .99 - |11258 1589 - | 36.16 22.74 - 1
206K |7.77 1.32 - 130 <97 - [11306 969 - | 40064 23.09 -

212K [7<78 132 165|131 .97 .83|{11318 957 1152| 41.85 23.33 24.07|
250K (7«65 1.34 1.32(1.27 .98 .82|10944 950 800| 44.60 24.26 24.10]|
300K |7¢66 135 1.29|1.27 .99 .81[10944 938 769| 49.86 25.55 25.05]|
400K |7.64 1.38 1.28]1.28 1.01 .81|10944 817 754| 61.91 28.60 27.26]|
SOOK |7¢65 140 1.28]|1.27 1.02 .81|/10945 B892 747| 75.87 31.96 29.82]|
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I« RELEASE PROSE

This section replaces the normal separate Prose document that
accompanieg each release. Its purpose is to summarize the changes
for this release and to show the growth of Assembler (G) since its
first release.

ASNG V1LO0 Release=18B0CT67

ASMNG VIL1 Release=0JINOV67

l. Assembler (F) updates from Release 11 to Release 12.
2. Fix LTORG probleme.

ASNG V1L2 Release=04DEC67

1. Assembler (F) updates from Release 12 to Release 13
2. True blocksize written on SYSUT1 by ASNGF2.

ASNGV1LJ Release=12JAN6S

1. UTBUFF=3 for entire assembly.

2. No iterating allowed in assembly phasese.
Je ASMGFI incorporated into ASMGF7.

4. New XREF handlinge

Se Implementation of the EXECUTE optione

6o Macro directory bullt in core.

ASMG V114 Release=15JANG6R

1. Fixes to bugs in ESD handlinge.
2. Fixes to bugs in XREF handlinge.

ASMG V1LS5S Release=29FEB68

1. Double buffered reads of SYSLIB.

2. Subsetting of dictionaries in coree.
Je Phase ASMGF3 doing less 1/0.

4 INSTSET= feature implemented.

Se Fixed bugs in BUFF and F7e.

6 BATCH option workinge

Te Updates to Release 14 level,

ASNG V210 Release=1 INAR68

1. Comments and deck names changed to ASNG,
2. BUFF tries to check spillouts to get more core.
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ASMG V2L1 Release=12JULG6SR

Two bugs existed In the BUFF routinees These bugs were
extremely partition-size dependent and thus appeared qulte
randomlyes The symptoms were variable.

The macro directory reading routine in F1 did not work
correctly 1f there were no unused directory blocks on each
SYSLIB dataset, Symptoms were undefined opcode error messages
for some macros In SYSLIB.

ASNG did not work under MVT due to three distinct core
management problems and one return/base—register probleme

As part of the heading line ASNG now prints 'SYSTEM=XXX', where
XXX is *'PCP!, 'MFT ' or 'MVT!, It gains this information from
an undocumented byte in the CVT., Warning —— this byte may not
exist in releases prior to 13.

The I[mplementation Guide specified that 2K of core was left
free for 0Se This was incorrect as 4K was actually left freeo.
In V2L1 ASMG 2K is left free for PCP and NFT, and 4K left free
for MVT, the decision based on item 4 above.

A program with no END card produced an 0Cé6 Iin F2y, except that a
null program produced an 0OCl1l in F3.

A routine in F2 was sometimes called without the proper hase
register setting, resulting in an 0C4 abend.

If the storage required for subscripted variable symbols was
greater than 1K, the dictionary was not correctly subsetted.
Possible symptoms include 0CS or 0OC6 in F2, or undeflned macro
of undefined sequence symbol error messages.

If copy code contained an END card, and macros were needed from
SYSLIB, an 0C4 occurred in F2.

The restore Job in ASMG.JCL did not block datasets correctlye.
BUFF would sometimes use excessive disk space because it did
not correctly rewind the utility file.

BUFF 18 altered slightly to reduce the chances of doing
unnecessary spilloutse

The text output of F7 is single buffered instead of double
buffered to save corees This will adversly affect performance
if UTBUFF-~=3 is specified.

The symbol table grow Increment is changed from a fixed 4K to
equal +25*%SYSUT263 blksize to reduce the probable amount of
unused coree

BUFF's RCL is changed to grow in a fixed increment of 256 bytes
rather than by the size of the I/0 buffer that happened to be

adjacent to it. BUFF's core management 1ls altered so that it
is no longer necessary to have an unused maximum length buffer
reservede. As well as saving a buffer, the probable unused

amount of the RCL is reducede.

The rewinding of UT1 and UT2 is moved from the end of F2 to the
start of FJ3 to reduce the chances of BUFF not having enough
core to do the rewinde

The ASMGISxx modules are made smaller to reduce the minimum
dictionary requirement and also the load times Also they are
marked re—entrant in the hopes that NVT may keep them in core
during BATCH assemblies.

Miscellaneous minor changes have been made to save corees
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As a result of items 13 to 18, the minimum core check is
changed from 98K to 90K (ASMG may actually become G-level
someday )e

Debugging code has been added to BUFFe. This code i8 not
generated in the distributlon versione

ASNG will accept several parms which have not yet been (and
maybe never will be) implemented. No mentlon was made of this
fact in either the documentation or the source codee.
Miscellaneous source cleanupe

Miscellaneous documentatlion cleanup.

Heading line changed to '"RELEASE=12JUL68!'.

ASNG V2L2 Release=16JUL69?

The text is single buffered rather than double buffered for FJ
outputy F7 input and F8 input to reduce core requirementse
This will reduce performance if UTBUFF-~=3.

An addressability problem in an F3 error message routine is
fixede

The F3 text [/0 buffering is improved by allocating three
rather than two input buffers (one dedicated to open code).
This reduces the number of reads necessary when assembling a
program containing many macros.

A SPACE option has been added: S PACE=MAX, SPACE=nnn or
SPACE=MAX—nnn may be specifieoed. This specifies how much core
the assembler is to usee The default is SPACE=NAX-2K for PCP
and NFT, SPACE=NAX-4K for MVTe. Core management s cleaned up
in generale.

All of the assembler's datasets are opened in parallel.

A card in F1 which was dropped by IEBUPDTE in the V2L1 update
is reinsertede.

Load module ASMGASN is aliased ASNG for ease of referencee
Seconds are added to the TIME= field on the header page.

F2 calculated the number of blocks in the subset dictionary
incorrectly if the dictlonary size was a multiple of the
utility blocksizee.

The SYNADAF macro for an I/O error on SYSLIB specified
ACSMNETH=BASM instead of ACSMETH=BPAM.

Deck ASMGMAC is deletede Those parts of NMAC still used have
been moved Iinto deck ASM.

F3 now XCTLs8 directly to RTA instead of returning to MAC which
LINKed to RTA.

Message ASMGO998A is changed to ASMG998I1I: INSUFFICIENT MEMORY
TO SATISFY MINIMUM SPACE REQUIRENENTS. It is printed instead
of typed and is produced by F1l instead of ASM. It indicates
that less than 12736+*nnn by tes are availlable for SPACE=MAX-nnn,
or that less than nnn bytes are available if SPACE=nnn |is
specifiede The <check for sufficient core in ASM is removede.
Loading ASMG into a small partition will now result in an 804
or S80A abende.

A common print error and abend routine is added to ASN. All
abnormal completions are now lssued by branching to ite

Phases F1 through FJ3 now do I/0 on utilities directly through
BUFF rather than indirectly through MAC. initialization
records are no longer written on UT1 and UT3.
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The default DDNAMES are no longer initiallzed by code.

The ASNGISxx module 1s kept resident for BATCH assemblies. For
non-BATCH assemblies it is temporarily written on a utility and
then read back in to simplify core managemente.

Miscellaneous minor coding changes have been made to save coree
If default SYSLIN BLKSIZE was used, BECFM=B was not set.
NOOVERLAY/OVERLAY unisplemented, option removed.

Opcodes LM, STN, BXH, BXLE and EX are added to Model 44
INSTSET.

0C4 abend in FJ3 If recursive macros.

0CS5 abend in F3 if SYSLIB card miss ing.

A COPY statement in a system macro which was incorrect or for
which the member did not exist in SYSLIB caused an infinite
generation loope.

In the ASMG.JCL dataset there were several sample update cards
with the o/ in columns 2 and three.

The region sizes have been corrected on several Jobs in
ASMG.JCL and the documentation printing Jjobs now use a forms
parameter instead of allocating to a printer.

The SYSPRINT DCB no longer specifies RECFM=S.

The chaining field in the unsubsetted local dictionary has been
changed from two by tes to three, permitting larger programs to
be assembled, Error message 'ASNGH9911 LOCAL DICTIONARY FULL'
has been deleted, This modification <can cost a person who
doesn't need it up to about 4K in cores The change 18 due to
Christine Packard and George S joberg of the Pennsylvania State
University Computation Centere.

Concatenation of unlike datasets on unlike devices is now
suppor ted for SYSIN,

An extenslion is implemented permitting PRINT statements to
appear in macros and COPY code unless INSTSET=0 is specifiede.
IBM fixes made to Assembler (F) in Release 15/16 which were
applicable to ASMG are includede The applicable APAR numbers
are 12765, 13222, 12455, 14306, 15405, 163383, 16679 and 17168.
Using SYSGO instead of SYSLIN is now a severity 4 error instead
of severlity 16.

Miscellaneous source cleanupe

NMiscellaneous documentation cleanupe.

Heading line changed to 'RELEASE=16JUL69!

ASNGV2L3 Release=18JAN70

If the unsubsetted local dictionary of a macro exceeded 1K this
could cause some of the subsetted local dictionary blocks to be
incorrectly initializeds This happened regularly to one of the
Release 18 SYSGEN macrose

Statement numbers greater than 32767 were printed incorrectly
on the listinge

When using IS=67, the instruction LRA was not assembled
correctly.

When RLD was specified, the RLD listing lines included some
null (HEX 00) characterse This is acceptable to the printers,
but not by some terminal systems,

Using Q—-cons to make a DSECT into an External Dummy Section
resulted 1in the wrong length being passed to the Llinkage
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editore.

The second and succeeding lines of a multi—line MNOTE were not
printede.

When using the EXECUTE option, CSECTs were not placed on double
word boundaries in the LOAD MNMAP. This could result in
incomplete dumps 1f an error occurredes

When using the EXECUTE option, the contents of each TXT card
was placed In core followed by a blanke This could have
advergse effects If an ORG back was done to place one constant
on top of anothere.

WVhen the programmer had a MACRO which was correctly flagged as
being previously deflined OP-CODE, then later in the assembly
some other MACRO might get a similar diagnostic incorrectlye.
Duplicate sequence symbols were not detected occasionally.

An EXTEN option 1s added. Several extensions to the assembler
language are placed under its controle This includes the
abillty to have PRINT statements in macros, which was

previously under control of the INSTSET parameter.
Three new system varlable symbols are added (if EXTEN is on).
These are SSYSDATE (returns the date of the assembly), ESYSTIME
{returns the time at which the assembly was started) and
ESYSSTYP (returns the section type - CSECT, DSECT, or COM).
If EXTEN is on a nested macro can determine the attributes of
labels deflned In outer macros as well as Iin the outer program.
The CON statement can have a label (if EXTEN is on) allowing
you to defilne and reference blocks of NAMED COMMON. Thanks to
Martin Raim at the University of Michigan Computing Centere.
The execution monitoring program, FEX, has been improved to
support imprecise interrupts as generated by Models 91 and 195.
By reassembling three of the assembler modules, a user may
generate support for the following MNodel 67 instructions: AX,
DX, LX, MXy, SX, ADD, MDD, SDD, SLT,y, ADDR,y, MDDRy SDDR and SWPR.
Again thanks to Martin Raime
If neither BATCH nor EXECUTE is specified, then both SYSIN and
SYSLIN may share the same bufferse This can result in an 8K
saving when both SYSIN and SYSLIN are blocked datasetse.
A CLI, BNE, LA, B loop iIin Phase F2 is changed to a TRT
Instruction.
A new option, FULLLIST is iesplemented. This causes each
library macro from SYSLIB to be printed as it is edited (ise.
following the END card)e. It is especially useful when trying
to find the location of an error in a library macroe.
Yhen a line in error occurs under PRINT OFF, NOGEN or NODATA,
ASNG now attempts to print the line in error anywaye
The error message for ASMGOSBSI is changed to 'RE—-ENTRANCY
VIOLATION.'! and is produced for each line in which the error
occurred (only if RENT Ils specified)e
The following IBM improvements made to Assembler (F) in Release
18 are in ASNG V2L3.

Model 85 Op-codes — these are added to IS=0 and IS=1. I1S=85
is deletedes

DOS Option - this is implemented as a combination of a DOS
option which invalidates Q-cons and L-cons and suppresses the
RLD sort, and a new Instruction Set (IS=9) which is compatible
with the DOS Assembler (F) Instruction Sete. ASNG does not
check for any conflicts in the parm field - ies.ece DOS may be
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speclified with any other optione.

Date—stamping the END <card in the ob ject decke. ASMG uses a
different format but suppllies the same informatione

Variable symbol subscripts up to 2500.

ALGN/NOALGN parametere.

OPSYN instructione.

APAR #25195 - 1limited support of ESYSLIST in mlxed mode and
keyword macrose

APAR #21602 - wvarning message before errors from Llibrary
macro editinge. In ASMG this is message ASMGO78I and is not
produced if FULLLIST is specifiede.
The following Assembler (F) release 17 fixed were applicable to
ASMG and have been appliede.

17835, 18268, 1869S, 18743, 19077, 19074.

The following APAR fixes in Release 17 of Assembler (F) are
not In ASNG V2L3.

17717 - chaining to invokers save areae

18848 - return code 20 instead of abend 20.
The following Assembler (F) Release 18 APAR fixes were
applicable to ASMG and have been applied.

21760, 22351, 22860, 23218, 23749, 24527, 2519¢6.
Miscellaneous source cleanupe.
Miscellaneous documentation cleanupe.
Heading line changed to 'RELEASE=18JAN70!

ASMGV2L4 Release=19FEB71

When 1In BATCH, EXECUTE a GET with an invalid save area address
will no longer flush to end of file and then go into the WAIT
statee

The $JOB control card in BATCH, EXECUTE must now have a blank
immediately after $JOBy, thus allowing more $§ labels. Any
installation is encouraged to change $JOB to )JOB ( for example)
with SUPERZAP which will not restrict the use of a valid label,
if this better suits their needss See label $JOB in ASNGASMN.
Heading line changed to 'RELEASE=19FEB71',

Conflict between TEST and EXTEN options has been removede.

The assembler will now utilize up to eight megabytes (if you've
got 1t)e The former limit of one megabyte was felt to be an
inconvenient restriction by somee.

When concatenated SYSLIBs are present, the inclusion of COPY
code can lose the location on disk where the assembler must
resume processinge Now the agssembler finds its own
concatenation numbers for NOTE saving it for a later POINT.

An AIF statement from SYSLIB with an invalid label could abend
the assembler 1if it is the first error encountered while
edlting library macrose.

The presence of self-defining terms in macro prototypes has
been removede. This eliminates the possibillty of non—existant
or erroneous varjiable types being returned by the T' operatore
The processing of a null macro no longer results in 0C4s. This
fix includes the IBM APAR P26354 in Release 19.

Miscellaneous documentation corrections and changese
Miscellaneous code changes to save a byte here and there.

To prevent an 0C6 abend after a given sequence of macro calls,
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an extra STM has heen added to Phase F3. IBM APAR P27008.

To prevent overlaying of the bottom most CML when the current
dictionary will hold the next entry in S1 bytes but the next
entry is the last, extra dictionary saspace must be checked fore.
Thanks to Darrell Wilcox of Hoeing Computer Services.

In large amsemblies the SPACE instructlon may not generate
blank liness IBN APAR P27084 in Release 19.

A single DSECT with ocoutstanding Lliterals will not initiate a
blank CSECT. IBM APAR P27018 in Release 19.

Phase FIN has a type code included for L Conastantse. I BM
Release 19,

The new System /360 instruction HDV (Halt Device) has been
included in all instruction sets except that for a Nodel 20,

A new instruction set has been 1included. It ig INSTSET=70 and
includes the thirteen new System /370 instructions plus those
instructions from INSTSET=01.

Note that source modules ASMGF7X and ASMGFBM must be
reassembled with GBLBR variable ESYN370 set to 1, and load
module ASMGIST70 must be included in your JOBLIB,

Exceptions to NOALGN! parameter not flagged as an alignment
errors, In FEN an incorrect test is made to make B, BAL, BCT,
EX, BXHy BXLE and LPS¥ exceptions to the *NOALGN'! parametere.
IBM APAR P2B239 in Release 19.

Incorrect output when opcode longer than S8Six characters is
generated by a variable symbol. IBM APAR P28241 in Release 19.
At the beginning of cross—reference processing in Phase FPP a
program check may occur for very large programse Register one
is destroyed by the code which invokes the SHRINK routine in
BUFF when exlisting free core will not be enough to hold the
XREF listse Thanks to Bruce Davidson of IBM Canadae

A change in error message ASMG057I to read: *SUBSCRIPT NOT
WITHIN DIMENSIONS,!

In EXECUTE mode fixed—point and decimal overflow exceptlons as
well as slignificance and underflow exceptions in a user's
program are no longer trapped by the SPIE in FEX, unless the
user sets his own program maske

In EXECUTE mode any previous SPIE will be reinstated by FEX
after executing the user's program. This may be useful to
programs that LINK to ASMG.

In EXECUTE mode if a user'’s program exceeds his EXTIME then a
dump of reglisters and core will follow. If this dump 1is not
desired then see comments near ISTHATIT in FEX to ZAP a branch
instructione

Again in EXECUTE mode a successful STIMER exit is no longer
dependent on register 13 not being alterede.

Lastly In EXECUTE mode if the STIMER exit was taken in the
middle of executing a module in the link pack area {(ee«.ge an
access method) then the attempt to create a program interrupt
and remove the STINER IRB would faile Now the user's program
area is zeroed before returning which, unless the program is
self-regenerating, will eventually terminate in an interrupt
and return control to FEX via SPIE,

Files 3 and 4 of ASMG24 contain the User's Guide and
Implementation Guidey, respectivelye. These files can be used to
Zenerate a master copy for the manuals using a TN print chain
and full page carriage tape by using IEBGENER programs provided
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in the ASNG24.JCL file.

ASMGV2LS Release=20SEP71

Division of the ACTR counter by 2 for each error during macro
expansione

Printing both the before and after location addresses for an
ORG statement,

Cross—reference of literals under control of an LREF parameters,
The default is NOLREF,

A front end UPDATE facility has been added with +/ DELETE and
e/ ENDUP suppor te

Under EXTENy, SETC variables may be declared as having maximum
lengths other than elghte The default length may be set via
the new LSETC= parameter or explicitly within the program:

GBLC CA%*100,6B*1(256),5C declares €A to have a
maximum length of 100 bytes, &B an array each with a max length
of one and &C with the default length, normally eight bytes.
The maximum length specified may range from 1 to 255 bytes.
The second expression of a substring notation may also be as
large as 255.

Removal of the TRBAL SVC requirement for utilitiese

Addition of the 0S release number to the header pagee.

Addition of routing codes to WIO operations for MCS.

The object output on SYSLIN or SYSGO is determined by examining
the TIOT instead of trying SYSLIN and if that fails producing 3
error messages and trying SYSGOe.

Instead of terminating with an ABEND 20 in recognized terminal
situations, now a return with a return code of 20 is done to
ASMG's invokere.

A problem with pre—allocated utilities has been fixede The
utility blocksize may be specified on the DD card but will not
be taken from an existing dataset.

A bug where a DDNAME was missing in an I/0 error message has
been fixeds

All non—-comment NMNOTEs are now tagged with "¥XkMNOTEX*x%X?,

NMULT is a synonym for the BATCH option, and NONULT for NOBATCH.
Object cards are packed more efficiently 1if DS OH etcey is
usedos

A BLDL is now done on six modules at the start of an assemblye.
If the BLDL fails a System 806 abend will occure

Most of the entrles in the LISTI1 common area in the ASNGASM
root segment are now references with sysbolic displacementse.
Fix a bug whereby an unblocked SYSIN dataset could not be
concatenated to a blocked onee.

For multiple BATCH assemblies, a summary table of errors will
terminate the SYSPRINT listinge.

A Phase F3 perforsmance bug has been corrected, In given
circumstances with macros, too many reads were done on UT3.
Also the priority scheme in BUFF has been alterede.

Under EXTEN, the K' (count) attribute of any SETC variable in a
macro may be takene

Under EXTEN, SETC varlables which contain B, C or X type self-
defining terms may be used in a SETA expressione.

Under EXTEN, a new system varlable symbol £SYSPARM has been
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implemented in macrose. Its value is defined by the SYSPARM=
parameter and its default value is a null string.

Under EXTEN, MACRO and MEND statements may be copied using
COPY, into the programmers source sStreame Such coplied
programger macros may not contain COPY.

LINECNT=0 i3 now a valid parme This turns off the page heading
mechanism for all portions of the listing except for TITLE and
EJECT statements in the source.

A null parm on the EXEC card will no longer be treated as an
errores Now PARM='LOAD, yNODECK' will be valide.

A generation parameter hags been added to ASMGFl. EMAXMAC is a
GBLA varliable which defines the rax imum number of wmwacros
allowed on SYSLIB. The default value is 1000.

OPSYN placement has been restructed by setting a switch more
often in F2. This gives the same results as an OPSYN opre-—
processor In Fl, Now only ICTL or another OPSYN may precede an
OPSYNe. IBM APAR P31010.

MNOTE, TITLE and PUNCH operands with quotes are restrictede.
IBN APAR PJ32950.

337 ABEND if nested program macros with undefined varlable
symbol in macro call. IBM APAR P28259.

Variable with dimension greater than 255 and SYSLIST is used.
APAR PJ2940.

Sublist passed to inner Nacro Instruction is treated as
character string by I[Inner Macro Definition. APAR PJ32953.

Entry statement not properly flagged when symbol referenced is
equated to a symbol declared as externale APAR P32954.
Parm=TEST does not generate any SYNM entry for private codee
APAR P31001.

Fix up some restructions on 370 instructions in F7X.

Plus g8ign inserted iIn statement following a macro when using
PRINT NOGENo APAR P2RS587.

Message ASMGO0661 is incorrecte P28594,

Too low a severity code for ASMG107I. APAR P32938.

A DC with previously defined label and Parm=TEST generates no
SYM card output for this statemente APAR P31000.

ZAP =(LIT1)4=(LIT2) causes two error messages but only the
first is in errore APAR P28590.

Removal of the SYSPRINT DD card requirement if
Parm="*"NOLIST,TERM' specified and SYSTERMN opens successfully.
Implementation of WXTRN (weak external) 1in all Assembler (G)
instruction setse.

Inclusion of the thirteen System /370 instructlions in
INSTSET=0. Removal of the former INSTSET=70. The System /370
instructions have also been included in INSTSET=1 but they may
be removed by setting GBLB variable &STN3I70 to 0 in ASMGISO1
and reassemblinge.

Implementation of SYSTERM support for TSOe. Under HASP, the
SYSTERM listing will precede the SYSPRINT listinge Very minor
changes were made in the SYSTERM formate.

An EXECUTE bug in FEX is fixede. If the user's program got a
program interrupt, the assembler might go into a dumping loop
because the maskable interrupt bits in the PSVW were not turned
offe.

If INSTSET=20 iIs specified then only one ESD item per ESD
record is placed in the ob ject program to be compatible with
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the Model 20 Loader.

The Release Date on the header page has been changed to
Y20SEP71°?,

Concatenated SYSIN on unlike devices may fall if QSAM 1/0
modules are not resident in LINKPACKe:e Thanks to Ken Kashmarek
of the University of Iowvae.

Address constants with bit lengths may produce wrong object
codee APAR P31 016.

Under EXTEN, assembler opcodes EJECT, PRINT, SPACE and TITLE
are allowed between GBLxy, LCLx and ACTR statementse.
Implementation of a fourteenth 370 instruction Monitor Call
(NC) in ASNGISO00 and ASNGISOl.

ASMGV2L6 Release=21SEP72

Routing codes changed on WTO. AS M.

Zero subscript in macro operand not flagged. F3. P39586.
ESYSLIST(0) allowede. FJle P39640.

All of the common LIST]1 area 1in ASNGASN referenced by symbolic
displacementse.

Order of DCB addresses and DDNAMEsS in ASMGASN is symbolice
Overriding DDNANEs no longer need be double word alignede Fle.
PRINT,y, SPACE, EJECT and TITLE allowed before GBLx declarations
in open codees F2. P32973,

If first record of system Macro contains garbagees F2A.
P39576.

Processing of ASMGO996I1 ' INSUFFICIENT MEMORY TO PROCESS SYMBOL
TABLE!'! would BAL to an iIncorrect locatione FlI.

It source record is longer than 236 and the record gets
segmented on the utility then counts not updated correctlye.
F3. P45807.

Testran SYM code for L-constant Incorrecte F7N. PJ308577.
Change to MC (Macro Call) instruction to allow literals as the
1st operand. F7X, IS00 and IS70.

Change to SRP (Shift and Round Packed) instruction not to allow
literals as the 2nd operande F7X, 1S00 and IS70.

Fix a bug that allowed SRP mask to be greater than 9. F7Xe.

IDR support on END card. If only one ID is present the second
slot 1s wused for date and time stamps with the count marked
onee

First machine instruction after S—-constant with address error
flaggeds F8De P39647.,

Under EXECUTE, a user's program of sSize greater than 6K that
uses too much CPU time may cause a three instructlon loop in
the FREECORE routine of BUFF. FDo Thanks to Michael Stack of
Northern Illinois Unlversity.

LREF entry past statement 32,767 would have a garbage statement
numbere FPPo.

A change in default parameter from NOLREF to LREF. Floe
Overriding parameters from the EXEC card (if any) are printed
on the header pagee Flo

RLD listing would print an unnecessary heading if the number of
entries was an exact multiple of LINECNT. FPP.

An invalid label on AGO produces incorrect edited text during
editing in F2. At best this error would produce an erroneous
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-

ASNG0OS9 UNDEFINED SEQUENCE SYMBOL and at worst would abend
attempting to POINT to an invalid disk address. F3e

Under BATCHy, EXECUTE an iInitial $JOB card will be supplied by
the assembler If omittede The $JOB card retalns its function
a8 a separator between jobse. Flo.

A user under EXECUTE IiIs expected to do output on SYSPRINT in a
PUT MOVE manner with ASA carriage control with LRECL 121 or
133 This is Iin spite of the fact that the dataset Is really
PUT LOCATE and machine RECFMN. FEXe

Record count satatlstics follow the number of dlagnostic
messages at the end of the assemblye. ASM,y, F2 and FDe

Removal of the SYSLIB dataset requiremente. If no SYSLIB DD
card is present and macro calls are present then INVALID OPCODE
errors will result. Fl.,

Removal of the 1000 macro limit in the SYSLIB dataset
concatenations, IfT more than the maximum number of macros are
found then the incore macro table will not be complete and
warning dlagnostic ASNG208 will be produceds Furthermore
ASNMG209 will be produced telling the number of conventional 0S
FINDs that were necessary to complete the assembly (if any).
The default incore limit specified by ENAXNMAC has been
decreased to B00.

The title on the header page is changed from '0/S 360
ASSEMBLER? to '0S/360 ASSEMBLER'e The title on the UPDATE
listing is changed to 'ASSENMBLER (G) UPDATE LOG'.

Page anumbering for one assembly is now consecutive. In BATCH
mode each separate assembly resets the page count as does the
BATCH SUMMARY listinge

Errors following an 'ASMGO7S8I FOLLOWING ERRORS GCCURRED WHILE
EDITING LIBRARY MACROS' no longer point to the END astatement if
FULLLIST is not specified. Instead the diagnostics polint to a
generated comment statement following the END card which glves
the library macro name being edited when the error occurredes
Only one generated comment is present for each macro with
errors. F2.

The o/ DELETE function of the UPDATE feature has been modified.

The keyword arguments SEQl= and SEQ2= may occur in any order
and their operands may be from one to elght alphanumeric
characters 1in lengthe High order character zeros will be

supplied if necessary to make the arguments eight bytes in
length. UPe.

To prevent overlaying the bottom most CHML in the dynamic region
managed by BUFF when the current dictionary will hold the next
entry in 51 bytes but the next entry 1s the laste Instead 54
bytes plus the length of the optional SYSPARM must be checkeds
F3e.

When ESYSNDX is 256 or more and a local macro dictionary is
being built at or near the end of a BUFF core blocky the next
CNL block pointers may be destroyed by incorrectly inserting
the ESYSPARM parametere This leads to 0CS5S and 0C6 abends in
Stage 1 Sysgens in small regionse FJe.

If the TERN option is specitfied under TSO, SYSTERM buffers will
not be primed to avoid unnecessary line feeds.

Nine new System 370 instructions added to [IS=0 and IS8=70,
These are instructions for clock comparator and address
translatione I1S00, IS70, F7X and F8Me.
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Release SYNADF buffer and save areas to the system in the case
of permanent I/0 errorse ASMe.

A new keyword parameter COL= for multiple column output for
XREF and RLD. Thanks to Chet Smith at Penn State who sent code
to implement this iIdea and to Andrew Koenig at Columbla
University whose code was incorporated almost verbatime FPP.
Generated BNPR and BNZR not recognized in final assemblye F71Xe
Release date changed to 21SEP72.

Lastly this 1s to acknowledge two ASMG enhancements that were
not includede The first was the ability to read squished
Wylbur files on SYSIN, SYSUP and SYSLIB from Andrew Koenig at
Columbia. The second a wmod to cross reference symbols in
MACROs Llisted on SYSPRINT, and an instruction opcode cross
reference from Michael Ward and John Keith at Miami-Dade
Collegees Thanks to both installations for passing on their
changese

ASNMGV2L7 Release=21FEB74

Changes to SYSIN monitoring routines in ASMGASN to allow change
of QSAM 1/0 routine location when crossing concatenationse ASMe.
Removal of 'I' from the end of all error messagese. ASMe FDe
CALIGN=n parameter to govern alignment of macro comments 1In
generated statementse ASMe Fle F2e¢ F7Xe F8Pe

UPCOND=n parame ter to abort an assembly with UPDATE option if
errors are detectede ASMe UPe F3e. FDo

Release date changed to '21FEB74'. ASNM.

IDR information changed to 'ASMG21FEB 0207'. ASM.

Blksizes of utilities specltfied on DD cards are saved in a DCR
extenslony, not in the DCBBUFL fielde ASM. Flo.

Utility read mod to circumvent CMS bug passing back maximum
record length of data, not actual length of datae. BUFF.
Unimportant update log messages are indented five columnse UP.
Changes to SYSIN read routine in ASMGUP to allow change of OSAN
I1/0 routine location when crossing concatenationse. UPe

ASMGF1 made a separate module from ASMGF2. ASMGF1 reorganized
and resequencede Fle.

System checking enhanced to recognlze VSl, VS2, and CMS. Fl.
I/0 exits supported for all files except utilities and SYSLIB.
ASMe. Fle

Parm field scan routine redone to work on minumum unique length
principle for recognitione Result —- some short forms for
exampley, RLD and ESD, have changede. Fle.

XREF=SHORT and XREF=FULL supportes Fl. FPP.

UMAP (Using Map) supporte. Fle FBAe. FPP.

Scanning errors when getting SYSPARN= argument have been
correctedes Fle

CNS option supported as default under CMNS, optionally under OS
to suppress incore macro directory and optimized NOTE/POINT
Syslib routinese Fle F2.

Assignment of default Utility Blksizes altered to better
utilize the device they are one Fle.

Mod to move just the initial global dictionary length and no
more to solve VS Fetch Protect abende. Fl.

Assembler (F) and (G) coupat{ble DDname mapping routine for

- 32 -



22.
23.
24,
25,
26.
27.
28.
29.
30.
31.
32.
33.
J4.
3S.

36.
37.

38.
39.

40.

41.

42.

43.
44,

45,
46 .

47,

48.

49.
S0.

1.
2.

Je

4.

ASSEMBLER (G) [IMPLEMENTATION GUIDE

overriding ddnamese. Flo.

ICTL and OPSYN scanning routines moved from ASMGF1l to ASNGF2,
Fle F2e

MACRO and MEND are invalid opcodes when COPYing within a system
macroe F2e

Nested COPY to flive levels is supportede. Double buffered reads
all the way downe F2e F2A.

PUSH and POP assembler opcodes are supported to five levels
with USING and PRINT operandse F2s« F7Ce F8A. FS8I.

Null positional arguments supported in macro prototypese F2e
Extended EQU supporte F2+ F2A. F3e¢ FT7C,

System 200 Tfixed when ASNGY992 in ASNGF2 fails to check SYSLIB
reads before terminatinge F2A.

To ignore arguments of PTLB and IPK in the XREF. F7C.

Labelled CNOP supported under EXTENe F7Ce. F7Xo.

Labelled ORG supported under EXTENe F7Ces F7Xe

Extended DROP supported under EXTENe F7Ces F7Xe FBA,

Unlabelled DSECTs8 supported under EXTEN. F7Ce F7Xe.

To ignore second argument of END for XREF. F7Ce

Support 25 terms, 10 levels of parentheses and unary + and — in
the assembly phases, under EXTEN. F7Ve F8V.

SYM entry for labelled COMMON under EXTEN., F7Ne.

Generated comments in wmacro operand field when delimited by a
blanke F7Xe

Reorganization and resequence of ASMGF7X. F7X.

Support for up to 8 character TITLE labels everywhere except
object deck sequence numbers, under EXTENe. F7C.

MNOTE operands print starting in column one of Source Statement
fielde. FS8P. .

First Location counter generated by a macro call under PRINT
NOGEN will print in LOC field beside last statement of Macro
C&llo FSP.

Operand value of EQUy, ORG and USING will print in ADDR2 field.
FRP.

ASNGFPP reorganized and resequencede. F PP.

Fix to ASMGFEX under EXECUTE when assembler abends printing
user'!s dump, giving a dump loop. FEX.

Nine new iInstructions added to IS=00 and IS=70. 1S00. 1S70.
PUSH and POP assembler opcodes added to all instruction sets
except IS=00 (Assembler (F)) and IS=09 (DOS).

IS=71 created for CMS, based on 1S=70 and including the HVC
instruction (Hypervisor Call). IS71.

Change of default incore macro directory slze from 800 to 1000
entrlese Flo.

Miscellaneous source cleanupe.

Documentation revision and conversion to SCRIPT for formattinge.

ASNGV2L7a Release=21MAR76

Change Release date from 21FEB74 to 21MAR76. ASMGASN —-— V7A01.
To allow a label on other than the first TITLE statement of an
assembly, under EXTEN. ASMGFT7C —— V7A02.

Addressing exception fix under NOEXTEN with Scaley, Type and
Length attributese. ASMGF3 — V7A03.
To correct printing of TITLE source statement when TITLE is
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8.
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20.

21.
22.

23.
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2S5.

26.

27.

28.

29.
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continuede ASNMGF2, ASMGF2A, ASNGFSBP -- V7A04. Thanks to Greg
Lancastere.

To correct placing comment of #enerated statements in source
column one of liating when CALIGN=1. ASMGF2 —- V7A0S.

To correct equal sign diaplying a keyword within quoted
positional operande ASMGF2 -~ V7AQ6.

Invalid test of switch for PRINT GEN. ASMGFRSP —-- VT7A07.

Fix for TITLE/REPRO/PUNCH operand check for quoted stringe.
ASMGF2y ASMGF2A --—- V7A0R.

Align comments of generated CSECT, DSECT and CONM statements In
the correct columne ASNGFS8P —-- V7A09.

Successlive spaces greater than 255. I BN APAR 52832. ASNGFSP

-=- V7410,
Erronious literal Is flagged but code is generatede. TBN APAR
45818 and 67494. ASNGFEM —— V7All.

0C4 when MACRO is only statement of library membere. IBM APAR
61450, ASNGF2A —— V7A12.

Expressions allowved for literal duplications and Llength
factors, under EXTEN. ASNGFTDy ASMGFS8M —-— V7A13.

Current Location Counter '*' agllowed in Duplication and Length
factor calculations in DCs, DSs and literals, under EXTEN.
ASMGFID —— V7Al4.

Support of 4 byte self~defining terms in Assembly Phases, under
EXTEN. ASNGEF7V, ASNGFBV —-- V7A1S5.

Increase Assembler size by 2K to solve VS2 core management
problems (804, 80A) under BATCH and to allow for extra code in
this updatee. ASMGFJy, ASNG. MACROLIB({ COMMNMON) —— V7Alb6e.

Under EXTEN, allow SETx variable dimension to be up to 98989,
ASMGF2 —— V7A17.

If more than 255 statements are flagged in an aassembly then the
Ynnn WAS HIGHEST SEVERITY CODE" message will show an incorrect
value for "nnn'e ASNGFD —— V7Al1R.

Uninitialized dummy ESD name at start of table could lead to
ASMG01Y9 diagnostic for EXTRNs and ¥XTRNs in extraordinary
circumstances., ASMGFT7IL —— V7A19. Thanks to WATBOL.

e/ NUMBER support in UPDATE featuree ASNGUP —-- V7A20. Thanks
to David Singere.

e/ * support in UPDATE feature for commentse ASNGUP —-— VT7A22.
e/ DELET support in UPDATE feature as in UPDAT. ASNGUP ~-—
V7A22. Thanks to Greg Lancaster.

Possible erronious column number when first error was In opcode
field of first statemente ASMGF7IL ~— V7A23.

0C5 abend in ASNGF2 when editing an empty macroe. ASNGF2A ——
V7A24.

0C4 or OC6 ABEND in ASNGF3 after a NMACRO has terminated with
ACTR Counter Exceedede ASNGEFJ3 —- V7TA25,

0CS ABEND in BUFF because KEYLEN value non-zero in DSCB or JFCR
before assembler invokede ASMGF1l —~— V7A26.

For greater compatability with parm scanning routine of
previous ASMG levels, 'N!' is now a valid prefix equivalent for
*NOY, Also LD (LOAD), EDict (ESD), EDict (RLD) and LCount=
{ LINECNT=) made alternate forms. ASMGFl — V7A27.

Under EXTEN, 'END' statement allowed in COPY codee. ASNGF2 --
V7A28.

Label fleld support for USING MAP Optione ASMGF8A, ASMGFPP ——
VTA29.
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Looping SYSTERM output with macro call error continued over six
cardse ASMGFS8I —-- V7A30.
TESTRAN SYM card support for sSimply relocatable EQUs, labelled

LTORGasy CNOPs and ORGse. ASMGFIN —-— V7A3l.

Change maximum value of EXTIME= parame ter from 999 to 9999 to
agree with the documentation. ASNG « MACROLI B( CONMON ) —-— V7A32.
Clear first column of SYSTERM error number in case Statement
Number exceeds 9999. ASMGEFD -- V7A33.

Bad label with extra ampersands in a Macro Prototype causes 0Cé6
in ASMGFJ3. ASMGF2 —— VT7AJ4. .

BAL to incorrect address In ASMGASM in case of ASNGS97I errore.
Fixed by changing ASNGI997I termination to ASMG114 error on one

statemente. Thus the assembly can continue but will almost
surely run out of core in the XREF processinge ASMGFS8A, ASMNGFD
Incorrect spelling of PROTOTYPE in ASMGO093 diagnostice. ASMGFD
-= VT7A36.

Incorrect spelling of THAN in ASMGJ35 diagnostice ASMGUP ~-
V7A37.

Label containing an equal sign on an undefined operation code
caused 0Cé6e. ASNGF2 -- V7A38.

A generated statement that is too long (ASMG040) produces 0Cl1
in print phasee ASMGF3 —-- V7TA39.

Documentation error where EXTIme= was shown with an incorrect
minimum lengthe. ETime= was added for compatability with
previous ASNG levels. ASMGF1 -- V7A40.

Under EXTEN, treat an NNOTE with only a quoted string as an
operand (ieee. Severity code is not specified or implied) as a
comment when printinge ASNGFT7C —-— V7A41,

Pirect support for Wylbur format input files on SYSIN, SYSUP
and SYSLIBe. Thanks to Andrew Koenig of Columbiae ASNGVWYL,
ASMGASNy ASMGFl, ASMNGF2Ay ASMGUP -- V7A42.

SEQuence/NOSEQuence parm for Wylbur input filese CONNON,
ASMGWYL, ASMGFl —- V7A43.

YFlag/NOYFlag parm support to optionally suppress the 'ASNG046
AT LEAST ONE RELOCATABLE Y TYPE CONSTANT IN ASSEMBLY'

diagnostice. ASMGFly, ASMGFD —-—- V7A44.
After a user program interrupt in EXECUTE modey, the PIE may be
altered before being formatted for printe ASMGFEX -- V7A4S5.

Fix possible bad DDNAME in an ASNG200 disgnostice. ASMGF1 --
V7A46.

e/ CHNGE support in UPDATE feature as in UPDAT as an alias for
the o/ CHANGE functione. ASNGUP —-— V7A47.

Restore second base for ASMGF1l open exit when HARDCOPY option
used with UPDATE featuree. ASNGUP —— VTA48.

Make system varlable symbols, such as SYSPARM, avallable in
open codee ASNGF2y ASMGF3, COMMON —— V7A49.

Check for change in output access method address for O0SAM
filese. ASMGASM, ASNGWYL —— V7AS50.

Length attribute (L') of Extended EQU sSymbol with length of
zero produced Addressability errorse. ASMGFT7V, ASMGFRY ~—-
V7AS51.

Change to operation of SPACE=MAX- parameter to free storage at

high end of core. ASNGFl1 --— V7AS2.
Intermixing of Positional and Keyword parameters in Macro
Prototype and Macro Instruction statements, under EXTEN.



54.
S5e.

56.

57.
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ASMGF2, ASMGF3 - V7A53.

Addreasability ad justments. ASMGF2, COMMON ~- V7A54.

LCLxy GHBLx and ACTR statements can appear anywvhere before the
variable's use iIin Open code or within a Macro definitiony under
EXTENe ASMGF2, ASMGF3 —-— V7ASS.

Under EXTEN it s valid to use the K' (count) operator to get
the length of a SETA or a SETB variables ASMCGF2A, ASNGF3 --
V7AS6,.

Fix for a possible bad register when an ASMGJ305 diagnostic
occurs under EXECUTE. ASMGFEX —-— V7A57.
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Je REPORTING BUGS

Present plans Iindicate that there will be active support of
| Assembler (G) until at least January 1977, Assistance in overcoming
bugs In ASMG is avallable from the University of Waterlooe.

Bugs should be reported to:

When

1.
2.

Mrse Sandi Ward

Computing Centre

University of Waterloo

Vaterloo, Ontario, Canada
N2L 3G1

reporting bugs the following material should be included:

SYSUDUNP if applicable.
Source tape or listing to reproduce the problem.
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