MMM MMM ARAAAAAAA CCCCCCCCCCCC RRRRRRRRRRRR 000000000

MMM MMM AAAAAAAAA CCCCCCCCCCCC  RRRRRRRRRRRR 000000000

MMM MMM BELLBALLA CCCCCCCCCCCC  RRRRRRRRRRRR 000000000

MMMMMM ~ MMMMMM  AAA AAA  (CCC RRR RRR 000 000
MMMMMM ~ MMMMMM  AAA AAA  CCC RRR RRR 000 000
MMMMMM ~ MMMMMM  AAA AAA  (CCC RRR RRR 000 000
MMM MMM MMM AAA AAA  CCC RRR RRR 000 000
MMM MMM MMM AAA AAA CCC RRR RRR 000 000
MMM MMM MMM AAA AAA  CCC RRR RRR 000 000
MMM MMM AAA AAA  (CCC RRRRRRRRRRRR 000 000
MMM MMM AAA AAA (CCC RRRRRRRRRRRR 000 000
MMM MMM AAA AAA CCC RRRRRRRRRRRR 000 000
MMM MMM AAAAAAAAAAAAAAA (CC RRR  RRR 000 000
MMM MMM AAAAAAAAAAAAAAA (CCC RRR  RRR 000 000
MMM MMM AAAAAAAAAAAAAAA (CCC RRR  RRR 000 000
MMM MMM AAA AAA (CCC RRR RRR 000 000
MMM MMM AAA AAA  CCC RRR RRR 000 000
MMM MMM AAA AAA (CCC RRR RRR 000 000
MMM MMM AAA AbA CCCCCCCCCCCC RRR RRR 000000000

MMM MMM AAA AAA CCCCCCCCCCCC  RRR RRR 000000000

MMM MMM AAA ARA cccccccccccc  RRR RRR 000000000
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FACILITY:
ABSTRACT:

The VAX=11 MACRO assembler translates MACRO-32 source code into object
modules for input to the VAX=11 LINXER.

G &
«NLIST
+TITLE MACSDEF INE MACRO LIBRARY DEFINITION FILE FOR MACRO
. IDENT 'V86-806'

S ALAAARAAA AR AR AR Al il e R s R T 2222222222

COPYRIGHT (c) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, ‘MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE CR ANY OTHER
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
?;252;:5:&8"' NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTIC
:329032?Y53 NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMEN

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

E
T

LAAA A AR AR ARl i iRttt 22 2222222220

ENVIRONMENT :
AUTHOR: Benn Schreiber, CREATION DATE: 20-AUG-78
MODIF IED BY:
v03-002 ROP0024 Robert Posniak 18-JUL-1984

Add new flag (FLGSV_NULCHR) to indicate null
parameter in IRP definition.

v03-001 MTROO31 Mike Rhodes 13-Apr-1983
Add the .LINK directive terminal definition to the macro
$MAC_GRAMMARDEF. Additionally, SMAC_TIRCMDDEF has been
delefed and SMAC_OBJCODDEF has been modified to include
the SOBJDEF macro (from SYSSLIBRARY:STARLET.MLB).

v03.00 MTROOO3 Mike Rhodes 15-Mar-1982
Added two new flags to allow Macro to exit with the

proper exit status. The flags FLGSV_EXTERR and FLGSV_EXTWRN
are set to indicate that a non-assea§%¥ error (eg. RMS, LBR,

SUM, etc.) has occurred. Fixes SPR -41651(A).

v02.21 MTRO001 Mike Rhodes 02-Feb-1982
Add FLGSV_DLIMSTR to correct the handling of ''-;
strings in Selinitcd ASCIx strings. QAR #890 and

VAX MACRO ASSEMBLER OBJECT LIBRARY == FACILITY NUMBER 125.

ML=
MF =
MD=l
MQ=l
MG=!
MO=!
MH=I
WB=!
Wu=|
WL =l
WF =
Wh=!
wa=
WG=!
WO=I
WH=
VB=l
V=i
VL=l
VF =l
VD=
va=
vG=I
V0=l
VH=I
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v02.20

v02.19

v02.18

v02.17

v01.16

v01.15

v01.14

v01.13

v01.12

vol.11

v01.10

v01.09

v01.08

v01.16

v01.15

v01.06

PCGO008 Peter GoorEo 26-Aug-1981
Add RDXSV_DOUBLE, RDXSV_GFLOAT, RDXSV_HFLOAT.
Correct G-Float symbol gonorat‘on bug.

PCGO002 Peter George 16=Apr=1981
Add new flag, DBGOUT, to output debuggor records for
abs psects. Also rename GENERIC symbol flag bit to

RELPSECT.
CNHO047? Chris Hume 22-Dec-1980
Count null argument after trai

l ar railing comma for .NARG directive.
(ARGSCN 02.08 GETARG.MAR 02.06) ° :

CNHOO&% Chris Hume 28-0ct=-1980

De-optimize boundar‘ valued backward references if indexing
requ-sted. Allow the architecturally legal immediate mode in
addre_ . and vield contexts and also the practically useless
indexed immediate mode.

(ACTREF .MAR 02.15, ACTSTA.MAR 02.15, SYMTAB.MAR 02.18)

RNOO30 R. Newland 14=-Mar=1980
Increase resultant file specification buffer in
macro Library file block.

RNOO23 R. Newland 2=Nov=1979

vGet error messages from system message file.

RNOO14 R. Newland 10-0ct=1979

Support for G_floating, H_floating and Octaword data types
RNOO13 ~ R. Newland 27-Sep=1979

Add VEC attribute name to PSECT options

RNOO11 R. Newland 11=Sep=1979

New Llibrarian support = redefine MLF block and
remove definition of MLB block.

RNOO10 R. Newland 5=-Sep=-1979
Multipage MXB blocks

RNOOOB R. Newland 29-Aug-1979
31 character symbols

RNOOOS R. Newland 09-Aug-1979

Variable sized symbol name storage and symbolically
defined maximum argument Llength.

RN0002 R. Newland 01-Feb=1979
Changes for Source Update Merge, add global flag
to mark input file as being updated, and define
new intermediate code for SUM errors.

RNOO18 R. Newland 20-0ct=1979
Define bit to get and convert macro argument to upper case.
RNOO16 R. Newland 19-0ct=1979

Don't output error messages uhgn .NTYPE operand
argument is the PC. SPR 11-26392

0003 B. Schreiber 9-JAN-1979
Catch syntax error if pound sign missing from
immediate ASCII (*A) operands.

+é

ERR!
ERR!
ERR!
ERR!
ERR!
ERR!
ERR!
ERR!
ERRI
GOA|
DEO






+SBTTL DECLARATIONS

é INCLUDE FILES:

: MACROS:

EQUATED SYMBOLS:

OWN STORAGE :

KEN(
KXFi
KAS(
KCR(
KNCF
KDF|
KSG!
KSG!
KBL)
KBL)
KBL)
KGFL
KHF

KOC

KRE|
KL



.SBTTL SYMBOL _BLOCK DEFINITIONS

14

: THIS MACRO DEFINES THE SYMBOL AND PSECT BLOCK OFFSETS
\MACRO SMAC_SYMBLKDEF

SYMSK_MAXLEN = 31.

MR

; Maximum symbol name length

ALPHA=NUMERIC SYMBOL BLOCK

THIS IS THE BASIC SYMBOL BLOCK USED TO INSERT
SYMBOLS INTO THE USER SYMBOL TABLE. THE OFFS
IN RELATION TO THE BEGINNING OF THE SYMBOL BL

I TR TR IE A TE Y

.PSECT $SABSS,ABS

.=0

SYMSL _LINK: BLEL 1 ;LINK TO NEXT SYMBOL OR 0
SYMSB_NAME : .BLKB 1 ;OFFSET FROM BAgS TO _NAME

SYMSL VAL : BLKL 1 :SYMBOL VALUE (32 BITS)

SYMSW FLAG: .BLKW 1 :SYMBOL FLAGS

SYM$B™ TOKEN .BLkB 1 : TOKEN VALUE

SYMS$B™S .BLkB 1 : SEGMENT (PSECT) DEFINED IN

SYMSK_ BLKSIZ ;FIXED PART SIZE OF A SYMBOL BLOCK

*
*

LOCAL SYMBOL (FURM nnnnn$)

SYMBOL BLOCK IS THE SAME AS A A/N SYMBOL BLOCK. THE SYMBOL
NAME 1S STORED AS <1 BYTE>LSB NUMBER + <2 BYTES> VALUE.

»>
*>

OPCODE SYMBOL

OPCODES ARE STORED IN A SEPARATE SYMBOL TABLE. THE SYMBOL
BLOCK TO DEFINE AN OPCODE IS THE SAME AS THE A/N SYMBOL
DEFINITION BLOCK WITH THE FOLLOWING EXCEPTIONS:

1) SYMS$B_SEG DEFINES THE NUMBER OF OPERANDS WHICH THE
SYMBOL MAY HAVE. IF THE SYMBOL IS A GENERiC
SYMBOL (1.E. DIV AS OPPOSED 10 DIVZ OR DIV3)
THIS COUNT WILL BE O AN LAG (SYMSV_GENER
BE SET IN THE SYMSL_ FLAG HORD.

2) FOLLOWING THE SYMSB_SEG BYTE THERE ARE STORED THE OPERAND
BYTE DESCRIPTORS. THERE IS ONE BYTE FOR EACH
OPERAND THAT AN OPCODE MAY HAVE.

1) WiLL

+e

SYMBOL FLAGS

THE FOLLOWING FLAGS ARE DEFINED AND MAY BE PRESENT IN THE
FLAGS WORD (SYMSL_FLAG).

LR TR TR PR T R T

++

Sevee e we




.MACRO $SYM BITDEF SYMBOL
svnsn 'svnaor=x1
svnsv 'sv OL=X2

Xl =

2= 201

.ENDH $SYM_BITDEF

X1=1

x2=0

; BIT ON IN FLAG WORD IMPLIES

$SYM_BITDEF DEF ;SYMBOL HAS BEEN DEF INED
$SYM_BITDEF WEAK :SYMBOL IS DEFINED .WEAK
$SYM_BITDEF GLOBL :SYMBOL IS DEFINED .GLOBAL
$SYM_BITDEF EXTRN :SYMBOL IS DEFINED .EXTERNAL
$SYM_BITDEF ABS ;SYMBOL IS ABSOLUTE
$SYM_BITDEF DEBUG ;SYMBOL HAS .DEBUG ATTRIBUTE
$SYM_BITDEF LOCAL ;SYMBOL IS A LOCAL LABEL
$SYM_BITDEF REF :SYMBOL HAS BEEN REFERENCED
$SYM_BITDEF ASN ;SYMBOL CREATED BY ASSIGNMENT STATEMENT
$SYM_BITDEF EPT ; SYMBOL CREATED BY ENTRY

SYMSM_DELMAC=SYMSM_EPT ;MACRO DEFINITION HAS BEEN DELETED

SYMSV_DELMAC=SYMSV_EPT ;MACRO DEFINITION HAS BEEN DELETED
$SYM_BITDEF 0DBG :SYMBOL TO BE OUTPUT TO DEBUG RECORD
$SYM_BITDEF RELPSECT ;SYMBOL IS REFERENCED IN A REL PSECT
$SYM_BITDEF XCRF ;D0 NOT CREF THIS SYMBOL
$SYM_BITDEF CRFO : INSERT KEY HAS BEEN DONE FOR THIS SYMBOL
$SYM_BITDEF SUPR :BIT IS SET UNTIL SYMBOL IS REFERENCED
s+t
: PSECT NAME BLOCK
: THE PSECT NAME BLOCK IS IDENTICAL TO THE A/N SYMBOL BLOCK WITH
: THE FOLLOWING EXCEPTIONS: 1) THE SYM$SB_TOKEN BYTE IS UNUSED,
: AND 2)THERE ARE TWO ADDITIONAL FIELDS-THE OPTIONS FLAGS WORD
: (16 BITS) AND THE CURRENT LOCATION COUNTER (32 BITS).
l=0
PSCSL_LINK: .BLKL 1 sLINK TO NEXT PSECT NAME BLOCK OR 0
PSCSB_NAME : .BLKB 1 ;OFFSET FROM BASE TO PSECT NAME
PSCSL_MAXLGTH: .BLKL 1 ;PSECT MAXIMUM LENGTH
PSCSW_FLAG: .BLKW 1 ;PSECT FLAGS
PSCS$B_UNUSED:  .BLKB 1 s UNUSED BYTE
PSC$B_SEG: .BLkB 1 ;PSECT SEGMENT NUMBER
PSCSW_OPTIONS: .BLKW 1 ;PSECT OPTIONS
PSCSL_CURLOC:  .BLKL 1 sPSECT CURRENT LOCATION
PSCSK_BLKSIZ: ;FIXED PART SIZE OF PSECT BLOCK
14e
. PSECT FLAGS

.MACRO SPSC BITDEF SYMBOL

PSCSM_*SYMBOL=X1

PSCSM_ALLOPTNS = PSCSM_ALLOPTNS ! X1

:?C:¥=;SYHBOL=PSCSK NOZOPTNS
=
P25$K NO_OPTNS=PSCSK_NO_OPTNS+1

. FL




X1=1
PSCSK_NO_OPTNS=
PSCSM_ALCOPTNS=

$PSC B!TDEE
$PSC BIYDEF
$PSC BngEF
$PSC_BITDEF

PSC
$PSC 8!105?
$PSC BITDEF

M NOP%é"C(PSCSH PIC>
SCSM_USR="C<PSCSM_L1B>
M COEE:C<PSCSH OVR>
$SM_ABS=*C<PSCSM_REL>
PSCSM chg‘C<PSC$H GBL>

PSCSM_NOSHR=*C<PSCSM_SHR>

$PSC BITDEF
$PSC BITDEF
$PSC_BITDEF

EXE
NOESE=‘C<PSCSH EXE>
PSCSM NORR:‘C(PSCSH KD>

PSCSM_NOWRT=*C<PSCSM_WRT>

$PSC BITDEF

VEC

PSCSM_NOVEC=*C<PSCSM_VEC>
PSCSM EXESPSC’H _EXE+PSCSM_RD™

PSCSM_WRT=PSCSM_
PSCSV_ALIGNMENT™
PSCSS_AL IGNMENT
PSCSV_ALIGNFLG
PSCSM_ALIGNFLG
PSCSM_BYTE
PSC$M_WORD
PSCSM_LONG
PSCSM_QUAD
PSCSM_PAGE

PSCSM_DEFAULT
.PSECT

+MDELETE
+ENDM

_WRT+PSCSM"RD
PSCSK_NO_OPTNS

19PSCSV_ALIGNFLG

$MAC_SYMBLKDEF,
$MAC_SYMBLKDEF

4
PSCSV_ALIGNMENT+PSCS$S A

<0aPSC$V ALlGNHENT)'PSt
<1aPSCSV AL IGNMENT> i PSCSM

<2aPSCSV ALIGNHENT)'PSCS
. APSCSV-ALIGNMENT> iPSCSM™A
<9aPSCSV ALIGNMENT> iPSCSM-AL 1GNFLG

PSCSM_REL!PSCSM_WRT!PSCSM_RD'!PSCSM_EXE ;DEFAUTLT PSECT OPTIONS

:P1C CODE
sNON-PIC CODE

ﬂ )l"w*’l,”
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—OYND> >

)))0

-
IS —amm

CEEEZA =YD
e s. i »n

1
1
1
|

O™ —=Ounwn

$SYM_BITDEF,

roeo™.m

0
FIELD
GNMENT FLAG

sBYTE ALIGNED
+WORD ALIGNED
sLCNG ALIGNED
;QUAD ALIGNED
:PAGE ALIGNED

b T4 -
O—-EP>POO
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.MACRO S$MAC_INPBLKDEF

*
*

INPUT LINE CONTEXT BLOCK DEFINITIONS

THIS _CONTEXT BLOCK IS USED BY THE CHARACTER INPUT ROUTINE TO
GET THE NEXT LINE WHEN NEEDED.

AR TR TR LR TR R TR T

$MAC_MNBDEF

PSECT $ABSS,ABS

.=0

INPSL _LINK: BLKL 1 ;LINK TO NEXT BLOCK

INPSLONXTL : BLKL 1 ;LINK TO NEXT LINE

INPSL-GETL: BLKL 1 ;ADDRESS OF ROUTINE TO GET NEXT LINE
INPSLCIFLVL: BLKL 1 :1F'" LEVEL COUNTER

INPSLTIFVAL: BLKL 1 :"'IF'" VALUE

INPSL_RPTCNT:  .BLKL 1 :COUNTER FOR REPEAT/IRP

INPSL_PAGP: BLKL 1 :gegg;ea TO PAGES USED BY THIS INPUT
INPSB_ARGCT: .BLKkB 1 ;ARGUMENT COUNT

INPSL “ARGS: BLKL 1 ;POINTERS TO ARGUMENTS

INPSK”BLKSIZ: ;SIZE OF AN INPUT BLOCK

.=0

.BLKB  <MNBSK_BLKSIZ+SYMSK_MAXLEN+1> ;SIZE WHEN MNB IS MADE INTO INP
INPSK_IRPSIZ:

.MDELETE $MAC_INPBLKDEF
.ENDM  SMAC_INPBLKDEF

.
MACRO NAME BLOCK

THIS MACRO DEFINES THE MACRO NAME BLOCK (MNB) AND THE MACRO
ARGUMENT BLOCK (MAB). THESE ARE USED FOR DEFINING MACROS.

\MACRO $/AC_MNBDEF
.PSECT $ABSS,ABS

.=0

MNBSL L INK: BLKL 1 :LINK TO NEXT MNB

MNBSB_NAME : .BLkB 1 ;OFFSET FROM BASE TO MACRO NAME
MNBSL_TXTP: BLKL 1 ;POINTER TO TEXT

MNBSW_FLAG: .BLkW 1 +FLAGS

MNBSL _PAGP: BLKL 1 ;POINTER TO PAGES USED TO DEFINE MACRO
MNBSL —PAGC : BLKL 1 s COUNT OF PAGES USED

MNBSL_CRSYMF:  .BLKL 1 s CREATED SYMBOL F%A?S

MNBSB_ARGCT : .BLKkB 1 sARGUMENT COUNT (255. MAX)

MNBSL —ARGP: BLkL 1 :POINTER TO ARG LIST

MNBSK_BLKSIZ: :FIXED PART SIZE OF MACRO NAME BLOCK




g MAB == MACRO ARGUMENT BLOCK

.=0
MABSL _LINK: 5 1 -G sLINK TO NEXT MAB OR 0
MABSB_NAME : .BLKB 1 sOFFSET FROM ?A%E TO ARGUMENT NAME
MABSB_ARGNO: BLKkB 1 .ARG NUMBER (1=255.)

MABSW™ DVLEN: .BLKW 1 sLENGTH OF DEF. VALUE STRING
MABSL _DVPTR: BLKL 1 :PTR TO DEF. VALUE STRING
MABSK BLKSIZ FIXED PART SIZE OF MAB

{ MXB == MACRO EXTENSION BLOCK

.=0
MXBSL _LINK: BLKL 1 ; Link to next MXB

MXBSL _PAGES: BLKL 1 : Number of gages in block
MXB$K _BLKSIZ: ; Size of MX

.MACRO SMAC_MNBDEF
.ENDM  SMAC_MNBDEF

.ENDM  SMAC_MNBDEF

-
+
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.MACRO
MAC_SUBSYS =
HASASZ =
(R =
TAB =
FF =
BLNK =
HYPHEN =
SEMI] =
CHRSV_CVTLWC
CHRSV™ NOCVT

INTSKZBUFS12
INTSK_BUF WRN
INPSK_BUFSIZ
OBJSK_BUFSIZ
LSTSK_BUFSIZ

LSTSK-TITLE_SIZ
PC

REGS
RDXSV_BINARY
RDXSV_OCTAL
RDXSV_DEC IMAL
RDXSV_HEX
RDXSV_FLOAT
RDX$V_DOUBLE
RDXSV_GFLOAT
ROXSV™ HFLOAT

LSTSK_L _P_PAGE

STBSK"PG_MISS
SYMSK“MARLEN

SYMSK” TWOCOL

CHRSM”SPA_MSK
CHRSV_SPA_MSK
CHRSM_SYM_DLM
CHRSV_SYM_DLM
CHRSM_SYM_CHR
CHRSV_SYM_CHR
CHRSM™SYM”CH1
CHRSVZSYM_ CH1
CHRSM_NUMBER
CHRSV™ _NUM “BER

CHRSM_COMMA_CR
CHRSV_COMMA™~ (R

CHRSM_ILL_CAR
CHRSV_ILL CHR
ARGSK"SIZE
AUDSK_SIZE

.MDELETE
.ENDM

$MAC_GENVALDEF

DEFINES THE COMMONLY USED VALUES.
MODULE THAT REFERENCES ANY OF THESE VALUES.

SMAC_GENVALDEF

157:

~01%

~011

“014

“040

AA/=/

o Y4
“A/a/
AXT7F
0
512
134.
40.
15

X X X X X XO—=00
H NN - O O O O
O O O 0 & N -

L O L I [ T[T U O L L L O LI LI T O O [ O [ |

s ad O PV PSS PN PN Pt DO P =N NV LAIN = O

oo
o
o

$MAC_GENVALDEF

$MAC_GENVALDEF

;MACRO-32 F
sHASH TABLE
+CARRIAGE RE
sHORIZONTAL
sFORM FEED
sBLANK
sHYPHEN
sSEMI COLON
s CONVERT ANYTHING .GT. LOWERCASE A
sD0 NOT CONVERT TO UPPERCASE

s SIZE OF INT, BUFFER

{Naal BUFSI1Z-100 ;WARNING LIHIT

<102512>=<3+4>

QDOOUGQOGGQGWG
B> B v b ts ot e B s ot B B b B bt b

MUST BE INVOKED IN ANY

A TY NUMBER

l
E
N

—_—i e

IL
17
UR
AB

Input buffer size
sOBJECT FILE BUFFER SIZE

:LISTING FILE BUFFER SIZE

; Size of title sub=-string
:PC REGISTER

s INDEX FOR BINARY RADIX

s INDEX FOR OCTAL RADIX

: INDEX FOR DECIMAL RADIX
+INDEX FOR HEX RADIX

:INDEX FOR F FLOATING NUMBERS
:INDEX FOR D FLOATING NUMBERS
:INDEX FOR G FLOATING NUMBERS
s INDEX FOR H FLOATING NUMBERS

LINES PER PAGE IN LISTING

# PAGES TO ALLOCATE FOR EMPTY SYMBOL BUCKET
; Maximum characters/symbol

Character size for 2 column s;nbol table
T MASK FOR SPACE-LIKE CHARACTE
T NUMBER FOR SPACE~-LIKE CHAR
T MASK FOR SYMBOL DELIMITER CHARACTER
T NUMBER FOR SYMBOL DELIM,
T MASK FOR CHAR THAT CAN START SYMBOL
T NUMBER FOR SYMBOL CHAR
T MASK FOR CHAR THAT CAN BE IN SYMBOL
T NUMBER FOR SYMBOL CHAR
T MASK FOR NUMBER

T NUMBER FOR NUMBER

T MASK FOR COMMA AND CR

T NUMBER FOR COMMA AND CR

T MASK FOR ILLEGAL CHARACTER

T NUMBER FOR ILLEGAL CHARACTER
aximum characters in MACRO argument
udit trail string size




.SBTTL DEFINE MACRO TEXT SPECIAL MARKERS

*e

SMAC_MTXDEF

DEFINES THE MACRU TEXT SPECIAL MARKERS USED DURING MACRO
AND REPEAT/IRP PROCESSING.

LA R TR P LR T N

.MACRO SMAC_MTXDEF

MTXS_ARGMRK = “XFF ;ARG NO. FOLLOWS (BYTE)
MIXS_TXTLNK = “XFE ;LONGWORD OF LINK FOLLOWS
MTXS_LXLEN = *XFD sLEXICAL OPERATOR==LENGTH
MIXS_LXEXT = *XFC :LEXICAL OPERATOR=<=EXTRACT
HT!$ ~LXLOC = *XFB :LEXICAL OPERATOR=-=LOCATE
“XFA TO *“XFO RESERVED
HTX‘ LITSTR = “XEF ;LITERAL STRING FOLLOWS
MTXS_LITVAL = “XEE ;LITERAL VALUE FOLLOWS
MTXS_SYMADR B “XED :SYMBOL ADDRESS FOLLOWS
MTX$_NOMORE = *XEC +NO MORE ARGUMENTS

.ENDM  $MAC_MTXDEF

s
: MIXS -ARGMRK  FOLLOWED BY A BYTE CONTAINING THE ARGUMENT NUMBER
: MIXS_TXTLNK  FOLLOWED BY A LONGWORD OF ADDRESS (TEXT LINK)

: MIX$_LITSTR  FOLLOWED BY WORD OF COUNT, THEN ASCII STRING

: MIX$S_LITVAL FOLLOWED BY LONGWORD OF VALUE

; MTXS_SYMADR  FOLLOWED BY LONGWORD OF SYMBOL ADDRESS

++



.SBTTL DEFINE MACRO LIBRARY FILE OFFSETS

«MACRO SMAC_MLFDEF
SNAMDEF
.PSECT $ABSS,ABS

.=0
MLFSK_RSFNLN

HL $L_ LINK: .BLKL g
MLFSL_MCDEF : .BLKL
MLFSQ_FNAMDS: .BLKQ 1
MLFSL_CTINDEX: .BLKL 1
MLFSX_NAMBLK: .BLKB  NAMS(_BLN

MLFST_FNAM: .BLKB  MLFSK_RSFNLN
MLFSK_BLKSIZ:
.MDELETE SMAC_MLFDEF

LENDM  SMAC_MLFDEF

= NAMSC_MAXRSS

; Resultant file name length

QUEUVE LINK WORDS
# MACROS DEFINED IN THIS
;(1,E. IMCALL I

IS MLB
S SATISFIED HERE)
ile name descriptor

Control table index

; NAM block
; File name string

-
=-e



.SBTTL DEFINE OPERAND DESCRIPTOR FLAG BITS

;00
; EACH OPCODE SYMBOL BLOCK IS FOLLOWED BY A SERIES OF WORDS WHICM
: DESCRIBE THE OPERANDS FOR THE OPCODE. THE FOLLOWING MACRO DEFINES
: THOSE WORD DESCRIPTORS.

.MACRO SMAC_OPRDEF
OPD$S_SIZE z 5 :SIZE OF BYTES FIELD
OPDSV™S1ZE - :POSITION OF BYTES FIELD
OPD$S “MODE z :SIZE OF ACCESS MODE FIELD
OPD$V ~MODE = :POSITION ?r ACCESS MODE FIELD
oPDSM™ HODE = 130PD$S HODS 180PDSV HODE ; Mask to isolate mode value
OPDSM~ADOR B @<0PD$V_MODE> :ADDRESS ACCESS MODE
OPDSM~READ - 18<OPDSV_MODE> ;READ ACCESS MODE
OPDSM”MODIFY = §a<oposv MODE> :MODIFY ACCESS MODE
OPDSM"WRITE B @<OPDSV-MODE> ;WRITE ACCESS MODE
OPDSM”VIELD - 4La<OPDSV MODE> :FIELD ACCESS
OPD$M_BB N S@<OPDSV_MODE>+1:;BRANCH BYTE
OPDSM_BW - 6@8<OPDSV_MODE>+2:BRANCH WORD
OPDSM_FLOAT = ~x8000 :FLOATING POINT (MUST BE SIGN BIT)
OPDSV_FLOAT = 15 BIT NUMBER FOR FLT. PT
OPDSM™D_FLOAT = OPDSM_ FLOAI*‘X‘OOO D= LOATING
OPDSV D FLOAT = 14 T NUMBER ron o FlﬁATlNG
OPDSM_G_FLOAT = OPDSM_ rLOAro*xzobo -G=FLO
OPDSV_G_FLOAT = 13 T NUMBER ron 6 FLOATING
OPDSM_H_FLOAT = OPDSM_ FLOAT*‘XlObO +H=FLOA 11 G
OPDSV H FLOAT = 12 T NUMBER FOR H-FLOATING
OPDSM_NOT_32F = *xaooo~-xzooo+‘xiooo ;NOT SINGLE PREC. IF THIS SET
B z 1 :BYTE
[v] = 2 JWORD
L = 4 : LONGWORD
P = 4+OPDSM_FLOAT SFLOATING
Q - g : QUADWORD
) - 8+0PDSM_D_FLOAT :DOUBLE FLOATING
G B aooposn “G_FLOAT :G=FLOATING
0 B :0CTA-WORD
H = 1600PD$H _H_FLOAT :H=FLOATING

AB=0PDSM_ADDR+B
AW=0PDSM_ADDR +W
AL=0OPDSM_ADDR+L
AF =OPDSM_ADDR +F
AD=OPDSH_ADDR +D
AQ=0OPDSM_ADDR+Q
AG=OPDSM_ADDR+G
AO=0PDSM_ADDR+0
AH=0PDSM_ADDR+H
RB=OPDSM_READ+B
RW=0PDSM_READ +W
RL=0PDSM_READ+L
RF =OPDSM_READ +F
RD=0PDSM_READ+D
RQ=0PDSM_READ+Q
RG=OPDSM_READ+G
RO=0PDSM_READ+0
RH=OPDSM_READ +H
MB=OPDSM_MODIFY+B
MW=0OPDSM_MODIF Y+W




=0PDSM FY+L
MF=0PDSM™MOD I F Y+F
MD=0PD$M FY+D
MQ=0PDSM_| FY+Q
MG=0PDSM_MODIFY+G
MO=0PDSM_MODIFY+0
MH=0PDSM_MODIF Y+H
WB=0PDSM_WRITE+B
WW=0PDSM_WRITE+W
WL=0PDSM_WRITE+L
WF=0PDSM_WRITE+F
WD=0PDSM_WRITE+D
Wwa=0PDSM_WRITE+Q
WG=0PDSM_WRITE+G
WO=0PDSM_WRITE+D
WH=OPDSM_WRITE+H
VB=0OPDSM_VIELD+B
VW=0PDSM_VIELD+W
VL=0PDSM_VIELD+L
VF=0PDSM_VIELD+F
VvD=0PDSM_VIELD+D
V0=0PD$H VIELD+Q
VG=0PDSM_VIELD+G

VO=0OPDSM_VIELD+0
VH=0PDSM_VIELD+H

.ENDM

$MAC_OPRDEF
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DPOUND
DINTEGER
DUPA
DUPB

KPACKED

+SBTTL TERMINAL GRAMMAR SYMBOL DEFINITIONS

THIS MACRO DEFINES THE TERMINAL GRAMMAR SYMBOLS IN THE
VAX=11 MACRO GRAMMAR

«MACRO SMAC_GRAMMARDEF
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KADDRESS
KBYTE
KDOUBLE
KFIELD
KFLOAT
KLONG
KQUAD
KWORD
KBLKA

KGLOBL
KINCLUDE
KL IBRARY
KLIST
KNLIST
KNARG
KNCHR
KPAGE
KPSECT
KRESTORE
KSAVE
KTITLE
KIDENT
KSBTTL
KWEAK
KREF1
KREF2
KREF &
KREFB
KERROR
KPRINT
KWARN
KNTYPE
KOPDEF
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.ENDM
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.SBTTL FLAG DEFINITIONS
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o
=4

UPAFLG ;SET WHEN “A/text/ SEEN

L 5
NE MORE INP :MORE INPUT FILES COMING ; cei!

Suppress PC check for .NTYPE

Set to ?ot Macro argument upper cased
Input file is being updated

Operand check performed

First Listing line

[NE FIRSTLN
NE SYH?COL Two column symbol ‘ablo listing
COL Two column macro Listin

Optimized ref. will oVFE if indexed 6C €

Previous argument had trailing comma

Output debugger records for abs psectss

Pass ALL characters in delimited .ASCIx strings
An external (non-assembly) error has occurred.
An external (non-assembly) warning has occurred.

Null character as a parameter ‘

NE OPTVFLIDX
NE MOREARG
[NE DBGOUT
[NE DLIMSTR
[NE EXTERR
INE EXTWRN
INE NULCHR

PAPAPPAPAAAAAAAAARAN

T T VY Y T Y MY T MY W) M M W ey

crrrcrrrrreererrere

Oﬁﬁﬁﬁﬁﬁcﬁ.ﬁﬁﬁﬁﬁﬁﬁ
(=3=4=4

F
F
F
F
F
F
F
F
; NE MAC
F
F
F
F
F
F

: FLAGS IN MACSGL_OPSIZE

y OPF$M_LASTOPR

¥ “X2000 ;LAST OPERAND IN OPCODE
OPFSV_LASTOPR 13 ;

s L]
OPFSM_OPTEXP = *X1000 ;EXPRESSION HAS BEEN OPTIMIZED
OPFS$V_OPTEXP = 12 :
-MDELETE $MAC_CTLFLGDEF, SFLG_DEF INE

.ENDM  SMAC_CTLFLGDEF




+SBTTL CRF_FLG FLAG BITS

JMACRO $MAC_CRFLAGDEF

CRFSM_DIR B
CRFSVDIR B
CRE $AZMACROS =
CRF SV MACROS z
CRF $HZOPCODE S =
CRF $V-OPCODES =
CRFSM-REGISTERS =
CRF SV REGISTERS =
CRFSM™SYMBOL S =
CRF$V-SYMBOL S =

CRF$M_DEFAULT
.ENDM  SMAC_CRFLAGDEF

16

;CREF DIRECTIVES

*CREF MACROS

*CREF OPCODES
*CREF REGISTERS
*CREF SYMBOLS

CRFSM_MACROS ! CRF$M_SYMBOL S

MACY
Symt

MACY

PSE(

. Bl

Phas

Init

Pass
Symt
Pass
Symt
Psec
Cros
Asse

The
631
Ther
66

0 pa

Macr
82t
ToTi
0 GE
Ther

MACF



.SBTTL ADDRESSING MODE DEFINITIONS

;00

: THIS MACRO DEFINES THE ADDRESSING MODES.

JMACRO SMAC_ADRMODDEF

.MACRO COD SYM

ADMS ‘' SYM=X

X=X+T

.ENDM

cop LITERAL ;L1TERAL MODE

COD IMMEDIATE : IMMEDIATE MODE

coD ABSOLUTE ;ABSOLUTE

CoD PIC :P%C

coD INDEX ;ECR]

coD REGISTER iR

CoD RRIND : (R)

COD REGAUTODE C :=(R)

coD REGAUTOINC J(R)+

coD DFRAUTOINC ;(R)+

CoD BYTE_DISP :8*D(R)

coD DFBYTEDISP ;88*D(R)

coD WORD_DISP ;W D(R)

coD DFWORDD ISP ;W D (R)

coD LONG_DISP ;L*D(R)

cop DFLORGDISP ;aL*D(R)
ADMS_MAXMOD z X=1 ;MAX. ALLOWABLE MODE

MDELETE $MAC_ADDRMODDEF, COD

.ENDM  SMAC_ADRMODDEF

wef ]
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«SBTTL INTERMEDIATE FILE OPCODE DEFINITIONS

PASS 1 OF THE ASSEMBLER GENERATES AN INTERMEDIATE C E FILE
WHICH IS PROCESSED BY PASS 2 TO PRODUCE THE OBJECT FILE.
THE INTERMEDIATE CODE HAS THE FOLLOWING FORMAT:
2 2 I I T TR T
* LENGTH * LENGTH IN BYTES OF THIS FRAME
ERRRRRRRRRNNRRRNN 1 BYTE
* ACTION * ACTION TO PERFORM (SEE CODES BELOW)
AR ERRRREARRNNRR 1 BYTE
* *
: DATA : DATA ASSOCIATED WITH FRAME
ERER AR RN AN RN VARIABLE LENGTH

THE HACRO BELOW DEFINES THE ACTION CODES, AND GENERATES A BRANCH TABLE.

THIS MACRO SHOULD BE INVOKED WITH NO ARGUMENT TO DEFINE THE
SYMBOLS "INTS SYMBOL', AND INVOKED WITH THE ARGUMENT
"DISPATCHTABLE' TO GENERATE THE PASS2 DISPATCH TABLE.
+MACRO SMAC_INTCODDEF TYPE
$COUNT = 0
.IF DIF <TYPE>,<DISPATCHTABLE>
-MACRO INT SYM

INTS 'SYM = $COUNT
$SCOURT = SCOUNT + 1

-ENDM

IFF

«MACRO INT SYM

.LONG P2$'SYM

SCOUNT=SCOUNT +1

.ENDM

+ENDC

INT ILG : ILLEGAL INTERMEDIATE CODE (0)
;ee*BELOW SYHBOLS ARE ARiTHHElTlC OPERATORS*++POSITION MUST NOT CHANGE

IN ADD ADD TOP TWO ITEMS ON STACK

lN! AND :LOGICAL AND

INT ASH ASH

INT DIV :DIVIDE

INT MUL SMULTIPLY

INT NES NEGATE
INT NOT sLOGICAL NOT

INT OR ;LOGICAL OR
INT SAME sUNARY PLUS
INT SuB SUBIRACT

INT XOR LUSIZE OR

"'ABOV? SYMBOLS ARE AR‘THHETIC OPERATORS*++POSITION MUST NOT CHANGE

ASN sASSIGNMENT
INY AUGPC  ;AUGMENT PC




INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT
INT

+MDELETE

.ENDM

STRL
STRSB
STRSW
ST08B
STOW
STSB
STSW
WRN
SUME
INFO

:GENERATE BRANC
+ALLIGN QUTPU
+END OF INTE
ENTRY POINT
;PASS 1 _ERRO
:ERROR TEXT
:FORCE NEW L
: STANDARD (N
:MACRO TEXT
:NEW LINE OF
;DEFINE NEW P
: GENERATE OPC
:PRINT LONG W
i PASS 1 PRIN

U+t bt e
20 3o e =4 LI

E
G
EORé +WARN/ .PRINT
AL) LABEL

OOMNE P -0

R
R
F
1
0
L

-~ O=-

T
M
D
0
S
T
I
S
S
0
0

ﬂ‘lﬁ =OMOCMTes MMOLCX

E
£
M
R
T
N
0
E
D
R
0
ECT
REN

MACSGL _FLAGS

D VALOE

N INDEPENDENT (NOT USED AT PRESENT)
T

T

:STORE IMMEDIATE LONGWORD
sSTACK ENTRY POINT

:STACK GLOBAL SYMBOL

sSTACK LITERAL VALUE

sSTACK CURRENT PC

:STACK SYMBOL
sSTORE LONG WORD
;STGRE REPEATED BYTE
sSTORE REPEATED WORD

;STORE REPEATED LONG

:STORE REPEATED SIGNED BYTE
:STORE REPEATED SIGNED WORD
sSTORE BYTE
s STORE WORD

:STORE SIGNED BYTE

sSTORE SIGNED WORD

sPASS 1 WARNING MESSAGE
:Source-update-merge error
;Information message

SMAC_INTCODDEF, INT

$SMAC_INTCODDEF

MAC
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.SBTTL OBJECT CODE DEFINITIONS

THESE SYMBOLS AND FLAG DEFINITIONS ARE SUPPLIMENTAL TO THOSE DEFINED
BY SOBJDEF AND ARE USED BY THE PASS 2 ACTION ROUTINES.

.MACRO $MAC_OBJCODDEF

$OBJDEF

SYMBOL DEFINITION MASK BITS

SYMSF _WEAK
SYMSF “DEF
SYMSF "UNI
SYMSF ~REL
SYMSF “VAL IDATE

Hwnunnun
»
o
o
o
&»

END OF MODULE RECORD STATUS

TEXT,

0BJSC_EOM_OK
0BJ$C _EOM"WRN
0BJSC "EOM_ERR
0BJSC EOM_ABORT
INFORMATION AND
TIRSC_STO_LW

.MDELETE

EOMSC_SUCCESS
EOMSC "WARNING
EOMSC "ERROR
EOMSC ABORT

RELOCATION
TIRSC_STO_L
$MAC_0BJCODDEF

.ENDM  $MAC_0BJCODDEF

: DEFINE THE OBJECT CODE.

WEAK RESOLUTION
DEFINITION
UNIVERSAL
RELATIVE
VALIDATE

NO ERRORS
WARNINGS
SERIOUS ERRORS
ABORT LINK

STORE LONG WORD DATUM

MAC
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FUNCTIONAL DESCRIPTION:

TH‘S HACR?l SlNT?gTT ¢ l

lNT$ CHKL, THE ALIGN SOURC

MACRO SINTOUT X
MOVIBL #ACTN,RO
BSBW MACSINTOUT _X
.ENDM

SED HH;N
ERHE IATE
DIRECTI

ACTN

v

T
F
3

HE
IL

ERE IS
;. FO
AKES

NEED
R EXAMP
NO AR

ro ONLY
Gunéurs.

MAC
V04



MACRO SINTOUT_LW
INTOUTC2 DATA
MOVIBL #ACTN,RO
ERR=
.AF {Dn <ACTN> ,<INTS_ERR>

ACTN,DATA

ERR
LENDC

LIF {DN <ACTN> ,<INTS_WRN>
ERR=

E?OEU CALL \CNT

ENDM ~

+MACRO INTOUTCZ 01,D2.D3
.NARG

.1F NB Dg

PUSHL

.ENDC

.1F NB Dg

PUSHL D

<ENDC

JF NB DY

PUSHL D1

MACRO  INT_LW_CALL €
BSBW  MACSINTOUT_'C'_LW
BSBW  MACSINTERR_'C'_LW

LMACRO SINTOUT WD
MOVIBL #ACTN,RD
MOVIWL DATA,R1

BSBW  MACSINTOUT_wD

ACTN,DATA

MAC
Vo4&
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.SBTTL
+MACRO
+AF DIF
MOve
.ENDC

BSBW
.ENDM

.SBTTL
.MACRO

MOVZWL
B8SBvw

.SBTTL PUSH/POP ON VALUE STACK

THESE TWO MACROS ARE USED TO PUSH AND POP FROM THE
PARSER VALUE STACK.

.MACRO SVPUSH LOC
INCL R7

MOVL LOC,W*MACSAL _VALSTACKLR7]
.ENDM  SVPUSH

.MACRO SVPOP  LOC

MOVL WAMACSAL _VALSTACK[R7],L0C
DECL R7

.ENDM $VPOP

.SBTTL ADJUST PC

.??CRO $INC_PC CNT

1?5% WAMACSGL_PC
ADDL2  CNT,W*MACSGL_PC
.ENDC

.ENDM  SINC_PC
.MACRO SDEC PC ENT

IF
o§$% U‘HACSGL _PC
SUBL2  CNT,W*MACSGL_PC
JENDC

"ENDM

.SBTTL OUTPUT BYTE TO OBJECT CODE

.MACRO $0BJ cutavr BYT
IF DIF <BYTS,<RO>
move  BYT,RO

BSBW  MACSOUTOBJ
.ENDM  $OBJ_OUTBYT

.MACRO $0BJ_OUTBYT_0  BYT
MOVB BYT,TR10)+
.ENDM SOBJ outeYyTt_0

OUTPUT BYTE TO OBJECT CODE, CHECKING FOR BUFFER OVERFLOW
$0BJ cnx Y1 BYT

<BYTS3,<R0>

8YT.RO

MACSCHKBYT
$0BJ_CHKBYT

SIGNAL PASS 2 ERROR
SMAC_P2_ERR MSGNAM

#<MATS_YMSGNAME*XFFFF>,RO
MACSPASS _2_ERR

MAC!
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$MAC_P2_ERR
OUTPUT BYTES TO LISTING FILE

SMAC_LIST_BYTE N
<N>,2R0>
N, RO

MACSLIST BYTES
SMAC_LIST _BYTE

.SBTTL SET MACRO ERROR CODE

.MACRO SMAC_ERR CODE
MOVZIWL W<MACS ‘'CODER“XFFFF>,RO
.ENDM  SMAC_ERR




I
LSBTTL SMAC_INSERT_SYM MACRO TO PLACE SYMBOLS IN LINKED LIS?

*
*

SMAC_INSERT_SYM == PLACE SYMBOLS IN ONE LINKED LIST

MACRO TO PLACE SYMBOLS IN ONE LINKED LIST. THIS MACRO IS
USED WHEN ONLY A SINGLE LINKED LIST INSTEAD OF A HASH TABLE
IS USED. THE SYMBOL ‘'INSYMP' IS THE LINK POINTER, AND

IT SHOULD BE ZEROED BEFORE THE LIST IS CREATED.

.MACRO SHAC7INSERT_SYH NAM,VL1,FLAG=0,HEAD sNAME, VALUE, FLAG, HEAD

JASCIC  /NAM

.11F NOT_BLANK <HEAD>, HEAD::
INSYTM=,

.LONG  INSYMP

INSYMP = INSYTM

«NCHR  INSYMC,<NAM>

BYTE  INSYMC+1

.LONG VL1 ; VALUE

.WORD FLAG *FLAGS

JBYTE 0 : TOKEN

.BYTE 0 : SEGMENT

.ENDM  SMAC_INSERT_SYM

LMACRO SMAC_INSERT_SYX NAM,VAL,HEAD ;NAME, VALUE, HEAD
LASCIC /NAM?

J11F NOT_BLANK <HEAD>, HEAD::

INSYTM=,

.LONG  INSYMP
INSYMP = INSYTM
NCHR  INSYMC,<NAM>
.BYTE  INSYMC#1

.LONG VAL

.ENDM  SMAC_INSERT_SYX
.LIST

-END

MAC!
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