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(§) k 8 DECODE FAULT = Decode 1n’truction stream.

(5) CODE_FAUCT - major processing routine

12 2056 Operand Decoding Routines
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VIVIVIWAVAVAS B B B D00

-3 1080 1Ri03i30 KLTANTL. SRESO1NDECO0r man;1 PO
LTITL L{'385‘°°‘-""L' - Dccodg instfuction stream
.IDENT /1-009/ ; File: LIBDECODF.MAR Edit: SBL1009

AL A A AR A AR R Al R A A A R R R R A e i e i e R R R i 2222222}

COPYRIGHT (c) 197a 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL nxeu S RESERVED.

] 4
] ]
* «
L [ ]
L ] T
i+ IS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
;e ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
+ INCLUSION OF THE ABOVE COPYRIGHT NOTICE. TRTS SOF TWANE OR ANY OTHER +
« COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY #
;# OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
i+ TRANSFERRED. .

]
i+ THE INFORMATION IN THIS SOFTUARE IS SUBJECT TO CHANGE WITHOUT NOTICE

]
b *
L *
b *
L L]
* .
% "
b *

SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

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

AR TETE DA TR TR TE DA DA PR TR PR TR PR PR PR TR PR TR TR TR T

LAA R AR AR AR AR AR i i i I e eI ]

3 FACIL!TY: General Utility Library
ABSTRACT:

LIBSDECODE_FAULT is a procedure which analyzes the instruction
stream and environment at the time of an 1nstruction fault and
which calls a user-supplied procedure to ‘‘handle'’ the fault.

ENVIRONMENT: Runs at any access mode, AST Reentrant
AUTHOR: Steven B. Lionel, 12-August-1981

NOTE: This module contains a great amount of code adapted from
LIBSEMULATE, written b‘ Derek ZOVO. Because of the lLarge
amount of common code between this -odulo. LIBSEMULATE and
LIBSSIM_TRAP (also written by Derek Zave), all three
modules should be investigated if a problcn should be found
in any one of them.

MODIFIED BY:

881 - Original SBL 12-Aug-1981
- Ha rog ter chango countcrs uords instead of ytes. since the
dification can conce 8 ly be groator than ‘

lncroaso user stack on words to be saf o. S L li-Sopt-1981

1-003 - Correct argument count test or user arg and opcode_table.
Correct test for valid st ndlrd ?ss? e. Correct register-mode
operand ?rocossing. SBL 20-Oct-

1-004 - Corroct -byte vs. 2-byte opcode test. Swap order of Modify and

1
(N

\
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8-SEP-1 0 80ecos St

r
LIBRYL.SRCILIBDECODF .MAR; 1

Write access codes. SBL 22-0$t-1981

1-005 = Corrog% and rearrange order o oxcogtion-t‘po ih!ik.' Use
k‘!is OPCODE if a BPT is found. SBL 10-Dec-19

1-006 - FPD Ts set, and the addrcssing mode is autoincrement or
autoincrement deferred, and the base register is PC, do the
autoincrement unlus o Thi; s because we must step the PC over
the operand. SB E-Jun-l 8

1-007 - Don't set PSLSV_TP if PSLSV_TBIT is set. The architecture says
we're not sugtossd to, and Tt gets in the way of doing trace
trapping. S -No¥-1 8

1=008 = Add new parameter original_registers to the action routine which
contains th’ contents of the registers at the time of the fault
BEFORE auto nironontlautodocr ment. Recognize new return status
Ll ,RESTART rom action routine so restart current nstrsstion.
This allows trace routines to be implemented. Rctro* 1-0

s
the rest of the code properly manipulates TP, SBL %-Ha -168,
1-009 = Fix "branch dostinatign gut zf rango". SBL ?6-!0y-1983 .

909090 9000900000000 0V eV eV VeV Ne e

SNNNNNNOOOONOONONONONON VMW
VSN = OO 00 NOM NS LN = OO 00

0




. e ———— ey

IBSDECODE _FAULT = Decode instruction stream 15=SEP-1 AX/VM b= P
it DECLARATIONS 3-3Ep-1080 £1:03:28 FLYawms Saco ¥0&C00. mar:1 P29 3,

EQUATED SYMBOLS:

See body of routine
OWN STORAGE:

NONE
PSECT DECLARATIONS:

.PSECT _LIBSCODE PIC, USR, CON, REL, LCL, SHR, =
EXE, RD, NOWRT. LONG

i7 : +SBTTL DECLARATIONS
§ § LIBRARY MACRO CALLS:
] $SSOEF ;S ston Status Codes
$SFDEF 3 frame definitions
SOSCDEF : Descr ptor codes
4 SCHFDEF ; Condition hondlin codes
S SPSLDEF : Processor Status Longword codes
9 : SLIBDCFDEF ; LIBSDECODE_FAULT definitions
g § EXTERNAL DECLARATIONS:
0"’ .DSABL GBL ; Force all external symbols to be declared
Gl EXTRN SYSSCAL HANDL ; System routinc that calls handlers
0 9§ LEXTRN SYSSSRCHANDLER ; Sastou routine that looks for handlers
0 G LEXTEN SYSSUNWIND : SUNWIND system service
0 94 LEATRN LIBSGET OPCODE ; Got original opcode from debugger
08 95 LEXTRN LIBSSTOP ; Signal severe error
000 9? LEXTRN LIBS_INVARG : Invalid argument error code
§888 8‘ EXTRN LIBS_RESTART : Restart current instruction
088§ §3 : MACROS:
00 g "
§000 Og : Macro for Comparin Condition Codes
000 8 .MACRO CMPCOND COND,L
8888 g cgzéx #3,826,L0C, céouoa-s
0 é )
8 88 7 : Macro for gonorltinx opgrand gcfinition codes
0000 8 HACRO
000 9 .l XCODE <A1 AZ AS A6 AS A6>
0 0 .IF NOT_BLANK 'XCODE
0 1 BYTE “<LIBSK DCFTYP XEXTRACT(1,1, XCODE)OLIBSV DCFTYP>+ -
00 ; LIBSK_BCFACC_ZEXTRACT(0,1,XCODE)
0 88 .ENDC
4 .ENDR
0 5 .BYTE  LIBSK_DCFOPR_END
0 ? .ENDM
00
§§ %
4
;
0
1
2

e D el D ) D D ) D D e el D D D e D e e ) i e D ) el e D D e D e D

N AANNININIAININININININ) b b b e b b b b it = O O O OO
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} g - LA AR AR Rl A AR Rl IR R R R R S 2 2 2222222222222
1 9 : . .
} g : : Assorted Definitions :
i:? f :l"""'i'tt.ﬁt!Qtll"ttl'Il"tll'i't""t.it'i'ti!itttttt'tt':
145 ;
14 :
}22 S Parameters
00000050 149 CALL_ARGS = 80 ; flexible stack space (longwords)
14 ; This is enough for 16 octaword
143 ; operands, plus some extra room.
10 :
}gl ; Call Frame Layout
00000000 1S§ HANDLER = 0 ; condition handler location
80000004 124 SAVE_PSW = 4 ; saved processor status word
0000006 155 SAVE_MASK = 6 3 registcr save mask
80000005 159 MASK_ALIGN = 14 : bit position of alignment bits
080000 157 SAVE_AP = 8 ; user's argument pointer
00 00008 153 SAVE_FP = 12 ; user's frame pointer
8000081 159 SAVE_PC = 16 ; return Roint
0000014 160 REG_RO = 20 ; user's RO
00000018 161 REG_R1 = 24 ; user's R1
0000 18 16; REG_R; = 8 : user's R
8008 16 REG_R = 2 ; user's R
08 4 164 REG_R4 = 6 ; user's R&
0000028 165 REG_RS = 40 : user's RS
088 8 169 REG_R? = [ ; user's Ré
00 167 REG_R? = 48 ; user's R?7
0000034 168 REG_R8 = 52 : user's R8
000 ga 1?9 REG_R9 = 56 ; user's R9
000003C 170 REG_R10 = 60 ; user's R10
00000040 171 REG_R11 = 64 ; user's R11
00000044 };i FRAME_END = 68 ; end of call frame
};g ; Call Frame Extension Layout
00000044 17? REG_AP z 68 ; user's AP
888 48 177 REG_FP = 72 : user's FP
48 178 REG_SP = 76 ; user's SP
000005 179 REG_PC = 80 ; user's PC
008 56 180 PSL = 84 : user's PSL
00 osg 181 LOCAL_END = 88 ; end of our local storago
000005 } i TEMP . 88 ; temporary area for arithmetic
} g ; Local Storage Layout
FFFFFFFF 1 9 SAVE_AL!GN z HANDLER-1 ; saved copy of alignment bits
FFFFFFFE 187 SAVE_PARCNT =  SAVE_ALIGN-1 : saved copy of parameter count
FFFFFFFD 1 3 MODE - SAVE _PARCNT=-1 ; access mod2 for probes
rFfFfFFS 189 FLAGS = MODE=1 ; indicator flag ? ts
FFFFFFF 190 SAVE_DEPTH = FLAGS=4 ; saved copy of signal depth

PRI
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15-SEP=1984 23:55:56 VAX/VMS Macro V04=00
o-3Ep-108¢ $1:03:38 FLYaNTS Macho XOK00. maR:1

N 8
SAVE_DEPTH
SHORT LOCAL=4
ORIG_PC=4
ORIG-SP=4
ORIG_FP=4
ORIG-AP=4
ORIG-R11=4
ORIG-R10=4
ORIG-R9~4
ORIGZRE-~4
ORIG-R7=4
ORIG R6~4
ORIG-RS=4
ORIG-Ré=4
ORIG-R3=4
ORIG-R2-4
ORIG_R1=4

st?r of short local storage
original P(C

P
P
P
1
1
9
?
g
4
3
2
1
0

o

w

(=]

>

(3]
DDVDDVDVDVDDDDDDP NN

: Define sixteen octawords to hold immediate mode

s operands which are to be read.

READ_OPERANDS = ORIG_RO - 256

£

; 16 octawords for operands

E Define array of read operand addresses to be passed to user's action

: routine.

READ_ADDRS =
4

READ_OPERANDS = 64

; 16 longword addresses

: Define array of write operand addresses to be passed to user's action

: routine.

WRITE_ADDRS =

g

READ_ADDRS = 64

.
L)

16 Llongword addresses

: Define array of operand types to be passed to user's action routine.

.-
L

OPERAND_TYPES

N_OF OPERANDS
IRSTR_OPCODE

INSTR_DEF =

USER™ACT ADR
SAVE~SIGRARGS
COND™NAME =

LOCAC_START =

WRITE_ADDRS - 64

OPERAND TYPES- &
N_OF _OPERANDS - &

INSTR_OPCODE-4

INSTR_DEF =4
USER_KCT_ARG=4
USERZACT ENV=4
USERTACT ADR=4
SAVE ~SIGRRGS =4
COND ~NAME

16 Longwords

; Number of operands

LA A LA LA TR LA TR PR 11

lero-extended opcode

address of instruction operand
definition table entry

user action routine argument
user action routine environment
user action routine address
address of signal arguments
saved condition name

start of our local storage

Page (g)

-
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00000000 g
00000001

VIV IV S B
ONO WS = OO0

15-SEP=1984 23:55:56 VAX/VMS Macro V04=00 p
p-198¢ §1:03:38 ! RCIL e &

Flag Bit Numbers

0
1

Flag Bit Masks

1aV_REGISTER
1aV_RESIGNAL

LIBRTL.SRCILIBDECODF .MAR; 1

; Current operand is a register
; Resignal requested

;: Current operand is a register
; Resignal requested
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e .SBTTL LIBSDECODE_FAULT - Decode instruction stream.

; FUNCTIONAL DESCRIPTION:
This procedure is to be called by a condition handler at the
time of an instruction fault. It determines the environment
of the fault, analyzes the instruction stream to locate
operands, and calls a user-supplied procedure to handle the
exception,

CALLING SEQUENCE:

status.wlc.v = LIBSDECODE_FAULT (sigargs.rlu.ra, mechargs.rlu.ra,

mo
(a2 B

D
-
>
[ =
~c

00000000 N NNNNNNNNNOo-o OO OO

L= bl =l =l e e i il mleleleclelelelelalelelel]
W= OOV NN N = O V0 NO NS LN = OV O N NS LN — O

OO0 O0O0O0OOVO0OOOO0OO0O0VCOVOVOODOOOOOOOO

OO0 O0OVOOO0OOOOOO0O0O0OOOO0O0OO0OO0O0OOOCOO0O0O0O

=i =il e imi=i=lml=l=lolclaelelclslalelal=]

OO0 00O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0CO0O0O0O0OOO0O0O0O0OO0O0OOOOOO0OO0OOOOOOOOOOOOOOOO

Address of byte arra; that specifies
additional opcode definitions. See
text below for more information.

user_action.cx.dp
, user arg.rz.v
. opcode_table.rbu.rall)
FORMAL PARAMETERS:
00000004 sigargs = & ; Address of signal arguments arra
00000008 noghaggs =8 ; Address of neghanisngar uments a!ray
0000000C user_action = 12 ; Address of descriptor of user-action
; procedure. Datatype may be BPV, in
; which case the environment value is
: loaded into R1 before calling. Other
s types are assumed to be ZEM.
00000010 user arg = 16 ; Argument to user action routine (optional)
00000014 opcode_table = 20 3

IMPLICIT INPUTS:
NONE

IMPLICIT OUTPUTS:
NONE

COMPLETION STATUS:

SS$_RESIGNAL Resignal exception to next handler
This status is returned if the current
exception is not one of the recognized
faults or if the instruction being
executed can not be found in either the
user-supplied instruction definition
tables or our own.

SIDE EFFECTS:

Stack frames are unwound back to the frame which generated
the exception. Further side effects may be caused by the
user action routine.

LIBS_INVARG Invalid argument to Run-Time Library 2
This exception is signalled if an instruction

[l ielelelelelelelelelelelalelelelel=l=dd=d=dd=l=l=l=lalx]

[=i=l=l=lelolelelelalelelalalel=l=l=d=d=lol=ll=l=l=]

LA A PR PR PR PR TR A PR PR PR PR PR PR PR EA A RAZA PR A RA A P PR N

—b b e e e e = O OO OO OO OO0 VOVOVOVOY
OOVO~NONWNS

OSSN = O OO NN IR = OO
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definition in the user-supplied opcode

table contains an invalid operand definition

or if more than 16 operands are defined.

Because this exception is signalled after the
si?nal frames are unwound, the exception

will appear to have come from a procedure called
at the point of the faulting instruction.

Al 4
>
co
~cC

; entrance

; entry mask

: RO = signal array location
; R1 = signal name

; Reserved operand fault?

.ENTRY ansoecgoe rAth.-
“M<R2,R3,.R%,RS>

MOVL  sigargs(AP) .RD
CHFSL_S1G_NAME (RO) ,R1

003
50 84 A 03
5 00 MOVL S
CH:COND 3%3 ROPRARD ,R1

6 A

88000°O°°OOOOOOOOO oQ
e d = e lelelelelelelelelele BNl ]
(W IV~

SA 13 BEQL ; Ok if it is
1 CMPCOND SSS_FLTOVF_F.R1 ; Floating overflow fault?
& 13 18 BEQL $ ; Ok if it is
8 CMPCOND gs&_FLTUND_F.R1 : Floating underflow fault?
“ 13 9 BEQL $ : Ok if it is
00¢28 CMPCOND gSS-FLTDIV_F.R1 : Flolting divide-by-zero fault?
39 13 0034 BEQL ] ; Ok if it is
0036 CMPCOND gss-OPCDEC.Rl : 0£codo reserved to Digital?
2E 13 003F BEQL % ; Ok if it is
8041 CMPCOND SS$_OPCCUS,R1 : oEcodo reserved to customers and (SS?
25 13 004A BEQL 23 ; Ok if it is
806( CMPCOND SS$_ACCVIO,R1 : Access violation?
1C 13 0051 BEQL 23 ; Ok if it is
8053 CMPCOND SSS_BREAK,R1 ; Breakpoint fault?
" 13 005C BEQL $ ; Ok if it is
OS; CMPCOND SS$_TBIT,R1 ; Trace pending fault?
06 13 006 BEQL 2% ; Ok if it is
50 0918 8 3C 0069 MOVIWL #SSS_RESIGNAL, RO ; Resignal exception
04 RET : Return to caller

Check to see if we can at least read the instruction opcode. If not,
simply resignal. Get opcode into R3

51 60 MOVL (RO) ,R1 ; Get signal argument count
51  FC AD&1 MOVAL =4 (RO)CR1.RY : Get address of PC/PSL pair
S1 61 MOva (R1) R : Get PC/PSL in R1-R2
52 52 3? 13 EXTZV  #PSLEV C?RHOD.IPSLSS_CURﬁOD.RZ.RZ ; Get current access mode
61 5 PROBER Ri.lI.YR ) ; Can we read first byte?
E4 BEQL 1 : 1f not, resignal
33 gi MOVZBL (R1)‘R3 : got first opcde byte
FD 8F 3 R3,.#*XFD ; 2=byte opcode?
29 3% : skig if not
61 02 i R%.IZ.(R1) : Probe both bytes
D BEQL 1 ; Skip if not accessible
53 61 MovZwL (R1),R3 ; Get both opcode bytes

4

code is BPT, and if the exception is not SS$_BREAK, see
bugger has modified the instruction stream.

—.e—
— =
-~
F¥F
L
Qo
20

AU U AN L L U NN A U U U U U U U U L U L U U U L U U L U U U U L il U A U U U A L U L N U AN N L N N NN
ONONONONON OO \WAAWVAWAVAWAVAVAA S 85 85 85 8 5 85 8 8 5 W U AN LN U UNUNUNNONONOROPONOPNUNONIN) b —b =
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03 3 7 & 3%: CMPL R3,#*X03 ; Is it 3 BPT?
gk ?g 3A 5 BNEQ 62 : No, skip
SO0 04 AC D 9 9 MOVL s aras(AP).Rg : 80t condition name
A 7 CMPCOND s; JBREAK,CHFSL_SIG_NAME(RO) ; Is it SS$_BREAK?
4 18 78 BNEQ 4 : No, skip
5S4 1 D 7 MOVL R1.R4 : Save PC
: 1 DD 0 PUSHL R1 ; Push PC of instruction
00000000 GF B 1 CALLS #1,G*LIBSGET_OPCODE : Try to get original instruction
1 & O i MOVL R4 ,R1 : Restore PC
3 8 g MOVL RO.R : RS has original opcode
FD BF 1 4 CMPB RO,#*XFD : 2=byte opcode?
S 1F S BLSS 4 : skip if not
61 02 0; 9 PROBER RZ2,#2,(R1) + Can we read both bytes?
9% 1 BEQL 1 ; Resignal if not
gg ] XK 8 MOvZWwL (R1),R3 ; Get second byte
0 90 ggo 3 MOVE  RO,R$ : Get first byte
91 ;¢
9§ See if the opcode is defined in either the user's opcode table or
D 34 : Our own.
S S3 DO 95 4s: MOVL  R3, RS ; Save ''real'' opcode
05 6 91 99 CMPB (AP) l<ogcodo_tahle/4> : opcode_table present?
27 1F 9 BLSSU  STD_OPCODE : No
S¢ 14 AC og 98 MOVL o?codo table(AP) ,Ré ; Get address of user opcode table
gy 99 BEQL STD_OoPCODE ; If no table, Look in standard tables
51 & 9A 00 10s: MOVZIBL (R4T+,R1 ; Get first byte from table
FD BF 1 N 01 CMPB R1,#*XFD : Is it a 2-byte opcode?
o0 1F BLSSU 11§ : Skip if not
51 FF A6 3C MOVZWL =1(R4).R1 ; Get two=byte code
5S¢ D6 INCL R& : Update table pointer
FFFF BF 51 81 CMPY R1 #*XFFFF : End of opcode definitions?
20 13 BEQL STD gPCODE : 1f so, search standard tables
53 S1 B8] 118: CWPW  R1,R ; Is this the right opcode?
&1 13 BEQL  INSTR_FOUND ; 1f so, we've got it!
86 95 128: TSTB (RG)+ : Skip to next opcode
FC 13 BEQL 138 : Defined by end byte of zero
DF 1" BRB 108 ; Look at next opcode

FD BF

i LY R Y =2 =0 ) —D a2 D

—=SMIANCY OO =M N M =2

SRPOODMONNTOVMHAN NN AN ANODONSND D NN—-Me OO
N N N N N N N N N N N N N O N N N T I T T N Vyue
HRIPIRIAIRINIAINININ = b b b i b b s s 2 O O O O OO OO

O OVOO~NONNE N = O VOO NN S N = OO 00 NN WSS N

NNNORON) — — —

+

.
L

STD_OPCODE :
CMPB

R3, #*XFD
BGEQU 20§

MOVZWL TAB_1BYTECR31,Ré
OUND

FOUN
MOVAB TAB_1BYTE[R4],Ré4
RB INSTR_FOUND

208 : TRU  NOT_FOUN
ASHL  #-87R

'R
MOVZWL TAB 2BYTECR31,R4
T-FOUN

NOT_FOUND
MOVAB  TAB_2BYTELR4],Ré
8 INSTR_FOUND

I A TEATE TR FE TR FRE TR PR TR T

: Search our standard tables of opcode definitions.

Known two-byte ''stick'"?

kip if maybe
Get pattern offset

f zero, unknown opcode
Get pattern address
Pattern address in R4
We have onl‘ the FD stick
Get second byte alone
Get pattern address

f zero, unknown opcode
GCet address of pattern
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el ]

- D;codo i
LIBSDECODE

+*

tru
AUL
13 431 ;
} 2 2 § : Come here if we can't find a definition for the instruction.
13 43 °
136 435 NOT_FOUND:
50 0918 &F 3( 13 & 9 MOVZIWL #SSS_RESIGNAL,.RO ; resignal current exception
& 0139 & RET : Return to CHF
13 39 ..
13A 440 E We now know that we want to handle the oxccgtion. Unwind the
13A 4461 ; stack frames back to the one which caused the exceptions. We actually
13A “i ; don't reset SP until the very end.
1
13A 445 INSTR_FOUND:
SE F& AD 9E 013A kb? MOVAB =12(FP) ;P ; allocate stack sgaco AP, FP, SP
27(0 8F 1 [ PUSHR  #*M<R6,R7,R8,R9,R10,R11>"; save registers R6-R11
S 18 %g 16§ &43 SUBL2  #24,SP ; allocate space for RO,R1,R2,R3,R4,.RS
S S0 D }2 :go MOVL FP,RO : RO = current frame po*ntcr
69 Dg 163 451 4$: TSTL (RO) : Does that frame have a handler?
2 1 }29 2;; . BEQL 5% : Skip if not
14C 454 : Call frame's handler with SSS_UNWIND. Note that this is not exactly
14C 455 ; how SYSSUNWIND does it, but iS our best approximation. The difference
8}25 229 : 1is that there is no protection from overlapping unwinds.
7€ S0 90 14C 458 ° MOVL  RO,=(SP) ; Save our RO
7E C 014F 459 CLRQ -($P) : Construct mechanism argument Llist
151 460 ;: Use dunn‘ RO=-R1 since we'll
}g} 221 s ignore what the handler do to them
; anywa
ZE D 0151 48 CLRL  =(SP) i Depthad
S pD 12 464 PUSHL RO : Establisher's FP
P 0N 465 PUSHL #4 : Number of mechanism args
7E 0920 §£ og }gc 22 gggﬁtL z§ss_unuxno. -(SP) ; Create unwind signal argument Llist
82 AE 9F 15% 46 PUSHAB B8(SP) : Mechanism List location
As 9 016 4 PUSHAB & (SP) ; Signal list location
51 6 D0 0164 470 MOVL (RO) ,R1 ; Handler address
00000000°'GF 1 167 471 JSB G‘SY§$CALL_HANDL ; Call condition handler
gs i‘ C 190 47; ADDL2 #36,SP : Pop back to our saved RO
E O }7 2;‘ . MOVL (SPSO.RO : Restore our RO
}; 2;; : Ok, we're back from calling the handler. Now unwind the frame.
1 A F 017 477 5%: XTIV  #0,#12,SAVE _MASK(RO) ,R1 ; R1 = register save mask
. . 052 OC" A E 017 673 ’ SOVAB R G-RS(RO).RZ : R2 = stgrt of registers in RO frame
D& 0170 47 CLRL R§ : clear the register index
53 S1  Oc A 017F 480 6%: FFS R3.#12,R1,R3 ; find the next saved register
3 01846 481 BEQL 7$ : No more sav’d registers - bypass
6E4S DO 0186 4 § MOVL (R2)+,(SP)CR3] : get the register value
D 18A & INCL R3 : Increment the register number
S0AE 0B A0 70 O18€ 8% 7 ROJQ  SAVE AP(RO).48(SP) s ot o sl 00
10 AO 00800084'82 p1 0N § “ 9 ) CMPL lSYSSCALL-HﬂNDL*k.lb(RO)3 s this the condition handler ?
13 0198 & BEQL 8% : yes - bypass
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fre e === R T

\ signal condition name

i N of signal args

’--.cumn----unm.----um-----

i “"original’'’ opcode
\ operand pattern addr

boesccccses

i\ user-action argument

......

S ordoedond onens

iuser-action environment:

brcccse= - - -

i user-action address :

S0 3 A 19 & MOVL z (SP),RO ;s RO = Location of next call frame
D 1A 4 BRE ; unwind the frame
50 04 AC  1C 1A 490 8%: SUBLS #28,sigargs(AP) RO : Find the address of the point
1A bg ; before the signal ar nts Llist
1A 4 ; ; where we will save the signal
1A 49 ; depth, user-action procedure and
}i :32 : :r ulnnta operand pattern address
; and opcode.
ga AE_ 50 1A 499 MOVL RO,56(SP) : Set sgvod copy of SP
1 8 AC 1A8 49 MOVL mechargs (AP) ,R1 : R1 = mechanism array location
6 3 Al 18 498 mova CHFSL _MCH_SAVRO(R1) ,(SP): get RO and R1
04 A Al 186 49 MOVL  CHFSL-MCH-DEPTH(R1),4(RO} ; Save signa, depth
3 S A% 189 0 MOVL user_action(AP) ,R1 : Get user-action routine descriptor
0 87 }%b 1 g:zg 8§CSU_DIVPE(R1).IDSCSK_D?VQE BP¥f; agund procedure valuog
: no
08 A0 04 8; }Ei 85 gggo ?8§CSA_POINTER(R1).B(RO): Fetgh address and environment
08 AO 84 Al 1CA 505 98 MOVL  DSCSA _POINTER(R1),8(R0) : Fetch address
8 A 1CF ? CLRL 1 (R87 : No environment
10 A 1D§ 108: CLRQ 16 (RO) ; Assume no user-arg
04 sg }B' g Sf?gu {?:),l<usor_arg/4> : &s it present?
: No
10 A0 10 AC 1DA 10 MOVL user arB(AP).16(R0) ; Fetch user-arg
14 AO 24 1DF 11 118: MOVL RA.SO(R ) : Save opcode pattern address
18 AO 5 1E¥ 1; MOVL RS,.24(R0O) : Save opcode
60" 1¢ K06) AT o SR e Tt et s e,
: Move o safe spo
1C AO4T S50 1F 15 MOVL RO.Zg(RO)E§1J : Move address of saeod PSL to
1F 1? ;s PSL's place on the stack
13 38 ;e
};g 15 At this point, the stack Looks Llike this:
1' ' [ P—— P ———— ¢ (== SP at exce t{on tiu.
1F i H pointer ''A" ' ’
1’ ) B - +
}: g H PC H
brcceas - C T
}: ? i signal arg #n-2 i (if any)
1F
1F2 259
1F 0
1
e 338
113 4
1F 5
113
1F
1F
113
1F
1F
113
1F
1F

LA TE TR T PR PR PR P PR PR TR PR PR PR PR PR A TR PR PR A TR PR PR PR TR

i signal depth

ceesescess cecccssccccceee 4
'
'

PSL <= R0 <- pointer "'A"
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9 SUBL3  28(SP) ,#<CALL_ARGS=9>,=(SP) ; Number of longwords to subtract
; \\ 28(SP) is the number of sigargs

\ The constant 9 includes 7

\ other pushed arguments, 1 for

\ the sigargs count and f for the

\ longword which is pushed by

T

\\ this instruction.

Get number of bytes

There are now CALL_ARGS longwords
from (SP) to where we've stored
“pointer A''. The CALLS instruction
will push one more Longword.

6E 04 Cé4
5t 6 (2

7 MULL2  #4,(SP)
7 SUBLZ (SP),SP

e A LR TR TR TN TR TN TN T

11°AF 00000050 8F B 1 CALLS  #CALL_ARGS,B“DECODE _FAUL : call the major routine
i @ALI : execution should never return here

H 9
IBSDECODE _FAULT = Decode instruction stream 15-SEP-1984 23:55: AX/VMS Macro V04-00 Page 12
*-888 LllgDECODE,FAUL$ = Decode instruction st 6-55?-123‘ 7?:3?:33 LIBRTL.SRCILIBDECODF .MAR; 1 ’ (4)
1' ‘s: o & & o & & & & & & e e
1F 49 : ««+ (unknown locations)
1f ‘: s & & ® & o o o o o = e
11 48 ; H saved SP '
1 F ‘ : drecrscsnsrsscr e r e omD e +
1F 3 4 saved FP '
1' : o & o o o = - o o o = =
11 i : «es (saved R2-AP)
1' : o & & o & @ & o o o e =
1F 6 ; ' saved R1 '
1' s . doscnce= cesrcmcrssemame s §
1F 9 : ' saved RO i <= SP
} ; : porrc e m o= m o B R 3
1F 53 : We now restore registers RO=-SP in a single POPR. When we're done,
}: 2? ;‘ SP will point to the saved PSL where RO points now.
1F 62
TFFF 8F BA 01F 6§ POPR #*M<RO,R1,R2,R3,R4& R5,- ; restore registers RO=-SP
1F9 564 ne.nr.ia.io.n13.n1i.A#.r#.sp> ’
1F9 65
1F9 69 e
};g 67 ; Compute distance we need to move SP to get CALL_ARGS arguments.
7E 00000047 BF 1C AE (3 159
0
0
0
0
§
0
0
0
0
1
1

WA AW I IV
NN~
v
LR TR TR T T TR T

S
OO0O0O000O0O0O0O0O0ODO0O0O0O0O
NONININONININININININONINOND
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uction stream 15-SEP-1984 23:55: AX/VMS Macro V04=-00 1
major processing routine 6-SEP-1984 ¥1:32:28 LIBRTL.SR J IBDECODF .MAR; 1 e (g)

+SBTTL DECODE_FAULT = major processing routine
DECODE_FAULT = major processing routine

parameters: ( Described Below )
Discussion

This is the major proccssing routine for LIBSDECODE FAULT.
The parameter List consists of CALL_ARGS+1 longwords, the last
several of which contain the si nal arguments List (including
PC and PSL), the handler depth (from the now=clobbered
mechanism List) and the addrcss’ s of the user action routine,
environment, argument nstruct on operand pattern

address, and instruction opcode.

~D

Uhon the routinc 1: entered the CALLS instruction saves
the user's rcg sters RO to R11 in order and saves AP and FP
elsewhere in the frame. The routino extends the saved
registers by saving the user's AP, FP, SP, PC, and PSL after
the saved rogistor area (the last two are taken from the
parameter List).

Because we don't know the longth of the signal argument
list. we need a clue as to where the values we saved begin.
This is found by looking at the very last argument. There
we saved the address into the List of where the rcnoinin?

values start. Refer to the previous page for more details.

= =20000000O0O0O0 VYV VYV YVOVVO VOO0

=2 OV NO WS NN = OOV NO W E AN = O 000 NN 8 N = O O 00 NN W8S N = © O 00 NOM N B iR = OO0 00 O N

The local storogc is allocatod by extending the stack
The cotl HODE is set equal to the current access mode for
uso n probi na memory roforcnccs. The alignment bits in the

frame and the call parameter count are also saved so
thoro is a safe cop; to use when processing unwinds. The
original contents of the registers are saved.

The instruction PC is then lLoaded into R11 and

the opcode saved.
Next, each operand of the instruction is located. For each
operand, its type and location is stored in an array

to be passed Later to the user action routine. However,
if the FPD bit is set in the PSL, no operands are fetched.
If this is tho case, the number of operands passed to

the us’r-oct on routine is zero. Howe or. t o contonts
of ro? ster PC in the register array u Bo nt to the
next instruction. It is assumed that f F is set that
the registers and/or stack contain preprocessed operands.

Notes: 1. From the doscriptiou of the ua‘ the simulated
register area is cons ructo t is cloar that
the lon th Lon uor, arameter t
ovurur ton. t o nct ods o lcav ng
ut this lon uor together.
nternal con ion handlor does this if it
detects an unwind.

WWNWWW

D el ) el el el D D el el ) D D ) D D D D D el D el D el il el D D el e ) D el D D ) D D D ) i o ) e D e el e e D D e D e el el
— ) e ) il ) b i ) ) = = =l ) = ) = - b ) b b ) = = — D - - ) D - - D D - D D i D el il i D D D D D e oD el D e i el

LA RE TR PR PR PR R P L T T P L PR LR LR PR R LR R L L L L T T I R R A A E e AaE T I T R E R I T S IS " "'

ooooorororOrOrOFOrOMONONMOMONONMONONONONONONONONONONON OO OO OO OO O O O O O O O VAWV WNWALINA

B B N AN AN AN A AN ANINININIAINININI NI b b b b e b et b

2. The location of the instruction being processed is
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: rn PC for our frame
}} 25 : §§°?§‘.1" 52.02: fy located from the traceback
11 644 : report if we blow up.
11 645 : ;
11 646 DECODE_FAULT: cnsranco . :
. - RS,R6,R7,R8,R9,R10,R11> ; entry mas
e } %29 ﬁ33§3 L3§§3'§}A§¥1?35"§ —— : alloaatc 550 local storage
S0 06 AD 5308 4 EE 1 2«3 EXTZV IHASK;ALIGNGz%‘§§VE_HASKflegs tﬂo: = alignment bits
FE iﬁ AD50 § 98 1§ 62? 5333 §?Aff EI%%fSAVE_PARCNT(Fﬁ) '.::v:hzh?lg:r:?::cr count
: &
! 'Ao 3% A 8 ; 55520 5*@333'51uoLen HANDLER(FP) ; set up'thc condition handler
20 0648’5 : H g &4 MOva SAVE AP(FP) ,REG_AP(FP) ; move user's AP agd FP into place
“™ 0188 oF 4 655 MOVAB  &+<CALL ARG§0§>1AP).REG-§P(FP) ; move user's SP into place
36 Ab 81“ € 1 A 65 MOVL 4*<CALL-ARGS=1>(AP) ,REG_PC(FP) ; move PC into place
s e 3 0 S? MOVAB REG_RO(FP),RO ; Address of current R
1 ;g :g OE 22 253 MOVAB OR G:RO(FPS.R1 : gddrcas 5? save original RO
1 D 4«8 5 MOva (Ré) L(R1)+ g 5:8: - :RS
} § ;g 2; §g? :888 338§1:§§i§1 : g::: :4:2;
1 7 66 MOva (RO)+, + E e e
: § » §; Y Rova  (ROye R ; Save RIO-RI1
1 70 SA 665 MOvaQ (RO)+,(R1)+ g s.z. P :
S0 }60 §§ 58 2§ 22 =333 252%;£éalaas>(AP).R0 3 §§§r¥'5¥3r91 ;:Eintcr [
?g :g gg 08 29 2; =8¥t 228;::g§béis£PtH(;?zP) E g::: ngzgl::tg:gt:outino address and
FDEO CD 80 90 ?D 27? Mova (RO)+ ,USER_ACT_AD ; gnviron..ntction i
3 ser a
o §2 gg 38 ;? 2;5 =8¥t g:g;::gzen_ACT_ARG(FP) : g::.igstsuction pattern address
: Get opcode
o B B H BA Toeeom e g
SE FC AE41 DE g; 2;9 8 MOVAL =4(SP)CR11,SP : Allocate sp
8; 2;3 E Copy signal arguments to safe place on stack. o
i : fill step through the lis
3% ge o i =3¥%L g?'g ; zst'positivg signal arg count
g} . g§ 3 2 i 1$: MOVL (RO)+, (R2) + : Move a %??gzogg of the sigargs
) ’ : Loop un 0
2% & g 4 38337' =§cltp, (R2) ; Store PSL in List
o 88 B % & 5 MOVL  SP,SAVE SIGARGS(FP) : Save address of signal arguments
rooﬁ°?3 c°06 2% g 3 8 9 MOVL 6(5?).CUND_NAHE(FP) : Save condition name
A g $S_CURMOD ,PSL(FP) RO ; Get current access mode
o ek T - S0 4 Aé e 3 5553' :855385%?2?00"PSL ~ ; save it for probes
£2 A 2 A MOVL REG_PC(FP) .R11 : R11 = loiation of instruction
53 »d 18- 8 9? MOVL R $'SAVE PE(FP) ; save it in the roturn,Pc
FDFO ED ADFD g? 8 g 69§ (MPB l‘lfb.lNSTﬂ_OPCODE(FP) 5 A: 1tb;p£;=,t. opcode?
05 1A BA 69 BGTRU 4% ; o
- gb g§ gg §3§ }ﬂﬁt 3??"“"’ E é?%r:.tggogzon of next byte
1 4S: INCL REG_PC(FP) ; incremen
SOAD D E‘ 639
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IBSDECODE _FAULT = Decode 1
- - major processing routine -SEP- . MAR;
*-038 DECODE_FAULT ) i ti 6=-SEP-1 LIBRTL.SRCILIBDECODF .MAR; 1 (6)
4 i
Cé 9 : R4 now contains the addros, o; }hc operand pattern for this instrustion.
€& 701 ; Set the TP bit in the PSL if s on, Then for each operand definition,
Ez ? ; read the instruction stream to evaluate the operand.
€4 & '
05 gk AD 04 EI c6 705 BBC #PSLSV_TBIT,PSL(FP), 5% ; the trace enable bit is clear - skip
00 54 AD 1; E2 9 7 ? BBSS lPSLSV_TP.PﬁL(FP).S‘ ; set the trace enable bit
: : eeps track of number of operands
b) D& g ; 5$ CLRL RS RS k k of b f d
D 7 s OPERAND_LOOP:
56 & 9A D 71? MOVZIBL (R&)+,R6 ; R6 = operand definition byte
S 13 D 71 BEQL LAST_OPERAND : 1f so, we're done here
58 S6 03 ;r D ;15 EXTIV  #LIBSV DCFACC,#LIBSS_DCFACC,R6,R8 ; Access type into R8
1 3 00A 71 BEQL  INVALIB TYPE ; Check for invalid type
06 5 D1 DC 714 CMPL  R8,#LIBSK DCFACC_B : Too large?
1 1A DF 715 BGTRU lNVA&ID T1YPE : 1f so, error
59 S6 05 O E' E1 713 EXTZV  #LIBSV BCFTYP,#LIBSS_DCFTYP,R6,R9 ; Data type into R9
1 3 Eg 7 BEQL  INVALIB _TYPE : Check for invalid type
09 § D1 E 713 CMPL R9,#LIBSK DCFTYP_H : Too large?
gb 1A EB N BGTRU  INVALID_TYPE : 1f so, error
FDFB CD4S g 9A Eg 720 MOVZBL R6,0PERAND TYPES(FP)LRS); Store operand type code
0763 30 02F3 721 BSBW  GEf_SPECIFTER : Get the specifier
D6 55 10 F2 Fé6 7 ; AOBLSS #16,R5,0PERAND_LOOP : Increment count of operands and loop
8 :: ; 1 3 BRB lNVALl6_TVPE : Too many operand types
FA 725 ;+
FA 726 ; Come here if an access or data type code is invalid, or if there
FA 727 ; are too many operands.
.
FA 730 INVALID_TYPE:
00000000'8F DD FA 731 PUSHL  #LIBS_INVARG ; Signal LIBS_INVARG
00000000° GF 01 FB8 89 ; S CALLS #1,G6*CIBsSSTOP
07 734 ;+
7 735 : We now have all of the instruction operands found and their addresses and
7 7 9 : types stored. Move the count of operands to N_OF_OPERANDS and call the
7 737 : user action routine.
7739 T
7 740 LAST_OPERAND:
02 5¢ AD 1 E1 7 4 BBC #PSLSV_FPD,PSLLFP) 18 ; Skip if not FPD
g Dé C 7&; CLRL R : No operands if FPD
FDF& CD 0 S 743 18: MOVL RS ,N_OF _OPERANDS (FP)
ag AD 9F 0313 744 PUSHAB ORIG ROTFP) ; Address of original registers
FDE gb DD 16 745 PUSHL  USER_ACT_ARG(FP) : User action argument
D D 1A 7&9 PUSHL FP : "context'’ for signal routine
00000FEB"EF F 1 74 PUSHAB USER_SIGNAL ; Address of signal routine
rog cD D 768 PUSHL  SAVE ARGS(FP) : Address of si?nal arguments List
FE38 CD F 74 PUSHAB WRITE_ADDRS{FP) : Address of writeable operands
FE78 CD 9F A 750 PUSHAB READ ADDRS(FP) : Address of readable operands
FOF8 CD 9F 751 PUSHAB OPERAND TYPES(FP) : Address of operand types
FOF& CD  9F 7 i PUSHAB N_OF OPERANDS(FP) : Address of number of operands
14 AD F 7 PUSHAB REG_RO(FP) : Address of registers
54 AD F 754 PUSHAB PSLTFP) : Address of PS
10 AD 9F cC 755 PUSHAB SAVE_PC(FP) ; Address of original PC
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B
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INSTR_OPCODE (FP)
USER_KCT_ADR(FP),RO
#13,TR0O)

RO, NORMAL _EXIT

RE § 1GNAL

IO THERE KA Mese Rt

ECODF .MAR; 1

Address of opcode

e 1

Get addrogslonv ronment of routine

Call user's action routine
Resume execution if success
Resignal if failure
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1 763 :
} zgg $ NORMAL _EXIT = Normal End of Instruction Emulation
} 729 3 entered by branching
5} ;68 : RO contains return status from action routine
: scussion
o oo
21 77; : This routine restores control to the user program whenever
N 77 3 the processing ends without causing an exception.
5 7;; : When we return, all of the registers, PC, and the PSL are
g} ;7 : set to the emulated values.
8 1 779 3 The method of loaving consists of Eushin? the
0;51 778 3 user's PC and PSL onto the user's stack putting the saved AP
0351 779 3 and FP back in their proper places in the frame and performing
8;51 780 : the indicated adjustme”: so that when a RET instruction is
51 781 3 executed all of the rog?ster: up to FP will be restored and
0g51 7 i 3 the stack pointer will be positioned to the PC, PSL pair.
033 78 :
0351 785 NORMAL_EXIT: ; entrance
00000000'8F 50 D1 0351 7 9 CMPL RO, #LIBS_RESTART : Restart original instruction?
03 12 ogse 78 BNEQ 10§ : No, use REG_xx rigisters
gCEZ 30 035A 788 BSBW FAULT_RESET ; Restore registers
SE _FB8 AD 9E OgSD 789 108: MOVAB  SHORT_LOCAL(FP),SP : shorten the frame
50 Og DO 0361 790 MOVL #8,.R0 s RO = size of PC, PSL pair
32 10 ogo4 791 BSBB TS§T FRAME : make sure we have room to push it
&C AD 08 C2 0366 79 SUBL2 #8,REG_SP(FP) : allocate room on the user's stack
&C BD 50 AD 70 036A 79 MOvQ REé-PCfFP).OREG_SP(FP) ; push the PC, PSL pair
08 AD &4 AD 7D O036F 794 Mcva REG_AP(FP) ,SAVE_AP(FP) ; put the user‘s PC, PSL pair back
10 AD 97°'AF  9F 8374 795 MOVAB B*18,SAVE PC(FPY : store owr return point
50 48 AD 9§ 379 79 MOVAB  FRAME END¥4(FP),RO : RO = Location ot end of frame
4&C AD C 8 7 79 SUBL ao.ass SP(FP) ,R{ : R1 = distance of user SP from it
52 51 02 00 EF 38; 798 EXTZV  #0,#2,.R1,R2 : R2 = stack alignment
06 AD 02 OF S% FO 038 799 INSV R2,#MASK_ALIGN,#2,SAVE_MASK(FP) : store 1t into the frame
50 S Cg 8380 00 ADDL2 RZ,.RO ; compute the parameter area location
FC AD S1 FE 8F 7 390 01 ASHL #-2,R1,-4(RO) ; store the parameter count
04 0%96 80 RET : return (to next instruction) ;
02 838; 384 1$%: REI ; Return to the next user instruction
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LIBSDECODE _FAULT = Decode instruction stream 1S-SEP-1934 3:55:28 AX/VMS Macro V04=00 Page lg
1-009 DECODE_FAULT = major processing routine 6-SEP-1984 11:05: LIBRTL.SRCILIBDECODF .MAR; 1 (8)
9 :
8 g? : TEST_FRAME - Test Frame Location and Move If Necessary
g ?g : entered by subroutine branching
3 }1 ; parameter: RO = Size of Information to be Pushed
3 }2 : returns with RO = Distance Frame was Moved
3 }S : Discussion
9 1? : This routine determines whether or not the address given
o 18 : b‘ subtractin? RO from the user's stack pointer can be made
0398 19 : the Llocation following a parameter List without the location
0398 0 3 being within the local storage. If this cannot be done then
0398 821 3 the entire procedure frame is moved so the condition can be
0398 8 g 3 satisfied. The distance that the procedure frame was moved
8393 g : is returned in RO. The value is zero if the frame is not
0238 agg : moved.
0398 826 3 Note: 1. The switch from one frame location to another is— .°
0398 827 : performed by a single indivisible POPR instruction
8%33 g g : SO we are never in an anomalous state.
0398 830 ; 2. If the frame is moved to a higher address, then
0398 831 : the saved AP and FP are changed to the values of
0398 83; : the emulated registers, The reason for this is
0398 83 : that the move may ovorlax a valid frame so it is
0398 834 3 assumed that the user's AP and FP have been changed
0398 835 : by the instruction to information about a new valid
0398 836 3 frame.
o
839g 39 TEST_FRAME: ; entrance
00 Dg 0%9 40 PUSH #0 : push a zero
S0 4C AD 50 C3 O039A 41 SUBL Rg.REG_SP(FP).RO ; compute pushed information address
50 03 CA 039%F 84; BICLZ #3,R ; align the value
51 S8 AD 9E OgAZ 36 MOVAB LOEAL_END(FP).R1 : R1 = end of local storagc
51 ?2 ?é 83:8 2? gggk 32.R1 : does guszs:xtond below the frame ?
e NO =
53 Sg 03 (B 03A8 6? BlCLg #3,SP,R3 : RS = a{?gncd stack pointer
53 18 c% AF 84 suBL2 #24.r% ; adjust for additional pushes
Sg SO0 D 4«8 MOVL R .ﬁ§ : R2 = address follouing moved frame
5 S D1 ga 49 CMPL R2.R : does it extend into the frame ?
1 13 B 50 BLEQU 3 : no = bypass
52 ? ?' Be g! sggL gg.az : yes = use address below the frame
3 ass
52 0447 CD 95 F 55 2%: MOVAB FRAHS,END*102?(FP).R2 3 R§p= last possible parameter end
52 28 ?B E; gg gfgku RO,R 3 dgos gho'g:sh end above it ?
s NO =
08 AD &4 Ag 70 c9 5? Mova REG AP(FP) ,SAVE_AP(FP) ; chango’gho saved AP and FP
2 S0 2 Cg C 5 BICL & .!g.RZ : R% = aligned user stack pointer
52 1 D Sg 3%: SUBL R1.R : R2 = distance of the move
5 D D S USHL R2 : push the quantity
6E4 F D 60 PUSHAB (SP)LR : push the modified SP
6D4 9F DA 61 PUSHAB (FP)LR : push the modified FP
6C4 9F DD 62 PUSHAB (AP)LR : push the modified AP




ERiERit

B 10
LIBSDECODE _FAULT - Decode instruction stream 15-SEP=- 188 iS 52:38 !AX/VHS Macro V04-00 Page 19
1= DECODE_FAULT = major processing routine 6-SEP-1 1:05: LIBRTL.SRCILIBDECODF .MAR; 1 (8)
FF AD& F EO 63 PUSHAB SAVE _ALIGN(FP)[R2 ; push the new alignment bits location
FE AD4 F Eé4 64 PUSHAB SAVE® PARCNT(FP)ER i 3 B sh the new parameter count address
;g 48 AD4 E8 65 HOVAg FRAHS END+4(FP)LR2],R3 ; ; = new frame end + 4 location
5 ; ED 69 SUBL R3 5 = distance to user's SP
TE 53 FE BF F1 6 ASHL l 2 R3 =(SP) 3 Bgsh the new paranoter count
50 21 g Fé 63 SUBL3 1 RO 3 = number of bytes to move
1 D FA ; MOVL SP.R1 : R1 = location of bytes to move
D FD 0 TSTL R% : Wwill we extend the stack ?
1 FF 71 BGEQ 4 : no = skip
SE S 401 7§ ADDL RS.SP ; yes = extend the stack pointer
6142 61 404 73 4% MOVC RO, (R1),(R1)[R2] : move the frame
9t BE F6 0409 74 CVTiLB (55)0.3(SP)0 ; store the new parameter count
9t 94 040C 75 CLRB a(SP)+ ; clear the new alignment bits
7000 8F BA 0‘05 g?b POPR #*M<AP,FP,SP> : sWwitch to the new frame
01 BA 041 77 5% POPR #*M<RO> : RO = distance frame was moved
05 82}2 g;g RSB ; return

e

-
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%lﬂtDECODE_rAULT = Decode instruction stream 1S~SEP-1934 3:55:5 AX/VMS Macro V04-00 Page 20
=009 DECODE_FAULT = major processing routine 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1 (9
41 1 :
2} i 3 COND_HANDLER = Internal Condition Handler
41 ) 3 parameters: P1 = Signal Array Location
2} 5 : P2 = Mechanism Array Location
2} z F returns with RO = Condition Response
2}; 93 3 Discussion
41 91 3 This routine is the internal condition handler for
841 9§ 3 LIBSDECOD§_FAU5T. Since we don't make constructive use
41 9 3 of exceptions in its main procedure, this routine requests
82} 3; 3 resignaling of all conditions it intercepts.
0415 99 3 If the condition is SSS_UNWIND which indicates that an
0415 89 3 unwind is about to take place, then it restores the argument
0415 898 ; count longword in the parameter List for the procedure so the
0415 99 : unwind will work properly.
0415 900 :
0415 901 COND_HANDLER: ; entrance
0000 0415 90§ LWORD O ; entry mask
50 AC 70 0417 90 MOva 4 (AP) ,RO : RO,R]1 = condition array locations
0418 904 CMPCOND S$S$_UNWIND,4(RO) ; is this an unwind ?
19 12 0425 905 BNEQ 1% : no - bypass
S0 04 A1 DO 0427 906 MOVL 4(R1),RO : RO = frame location
S1 FF A0 90 0428 907 MOVB SAVE _ALIGN(RO) ,R1 ; R1 = safe copy of alignment bits
7E FE AD 9A 042F 908 MOVZBL SAVE PARCNT(FPS,=(SP) : push the argument count
06 AO 02 05 31 F8 8& 3 909 INSV R1,#MASK_ALIGN,#2,SAVE_MASK(RO) ; store ali?n bits in frame
5 | S 4;9 910 ADDL2 R1,RO ; add to the frame location
4 AD  BE go 043¢ 911 MOVL  (SP)+,FRAME_END(RO) : store the argument count
50 0918 &F C 0440 915 1$: MOVZWL #SS$_RESIGNAL ,RO ; resignal the condition
04 8222 3}4 RET : return

-
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%lsngCODE_PAULT = Decode instruction stream 1S-$£P-1984 ?3:5;:38 ¥AXIVHS Macro V04-00 Page ¥1
DECODE_FAULT = major processing routine 6-SEP-1984 11:05: LIBRTL.SRCILIBDECODF .MAR;1 (10)
44 16 :+
46 1? 3 {nstruction operand gattorn tables. There are two tables, one for
bb 13 : 1=byte opcodes and f e other for 2-byte opcodes. Each entry has the
Ll 19 offsc} from the beginning of the table to the pattern which describes
46 0 ; that instruction. If the offset is zero, no such instruction exists.
22 1 :-
46 ; TAB_1BYTE:
400' 044 4 .WORD  PATRN_HALT-TAB_1BYTE : 00 HALT
48 ' 044 g 5 .WORD  PATRN_NOP-TAB_TBYTE : 0 NOP
400°' 044A 9 .WORD PATRN_REI-TAB_1BYTE : § REI
400" 044C 3 .WORD PATRN_BPT-TAB_1BYTE : BPT
400' 046 s .WORD PATRN_RET-TAB_1BYTE : 04 RET
400°' 045 9 .WORD PATRN_RSB-TAB_1BYTE : 05 RSB
400' 045 930 .WORD  PATRN_LDPCTX=-TAB_1BYTE ; 9 LDPCTX
400°' 045 931 .WORD PATRN_SVPCTX-TAB_1BYTE ; 8 SVPCTX
401" 658 K i .WORD  PATRN_CVTPS-TAB_TBYTE ; 08 CVIPS
401°' 045 9 .WORD  PATRN_CVTSP=-TAB_1BYTE ; 09 CVTSP
406" 045A 934 .WORD PATRN_INDEX-TAB _1BYTE ; 0A INDEX
40D' 045C 935 .WORD PATRN_CRC-TAB_1BYTE : 08 CRC
8415' 45 B 9 .WORD  PATRN_PROBER-TAB_1BYTE ; 0OC PROBER
412' 046 9 .WORD PATRN_PROBEW-TAB_1BYTE ; 0D PROBEW
0413' 46 938 .WORD PATRN_INSQUE-TAB_1BYTE ; OE INSQUE
0419 0464 939 .WORD PATRN_REMQUE-TAB_1BYTE ; OF REMQUE
841C' 463 940 .WORD PATRN_BSBB-TAB_1BYTE : 10 8588
61C' 0468 941 .WORD  PATRN_BRB-TAB_TBYTE : 11 BRB
041C" 046A 96; .WORD PATRN_BNEQ-TAB_1BYTE : 1; BNEQ,BNEQU
041C' 046C 94 .WORD PATRN_BEGL-TAB_1BYTE : ) BEQL ,BEQLU
0461C* 06? 944 .WORD PATRN_BGTR-TAB_1BYTE : 14 BGTR
041C' 84 945 .WORD PATRN_BLEQ-TAB_1BYTE : 13 BLEQ
041E*' 047 969 .WORD PATRN_JSB-TAB_TBYTE ;16 JSB
8415' 476 96 .WORD PATRN_JMP-TAB 1BYTE : Y JMP
41C° 0476 948 .WORD PATRN_BGEQ-TAB_1BYTE : 18 BGEQ
8&1(' 478 949 .WORD PATRN_BLSS-TAB_1BYTE : 19 BLSS
41C* 047A 950 .WORD PATRN_BGTRU-TAB_1BYTE ; 1A BGTRU
061C*' 047C 951 .WORD PATRN_BLEQU-TAB 1BYTE ; 1B BLEQU
061C* 047 95§ .WORD PATRN_BVC-TAB_1BYTE : 18 BvC
041C"* kg 95 .WORD PATRN_BVS-TAB_1BYTE : 10 BvVS
0461C* 04 954 .WORD PATRN_BGEQU-TAB_1BYTE ; 1E BGEQU,BCC
061C* 0486 955 .WORD PATRN_BLSSU-TAB_1BYTE ; 1F BLSSU,BCS
04 g' 4 g 95? .WORD PATRN_ADDP4-TAB_1BYTE ; 20 ADDP4
82 ' 04 95 .WORD PATRN_ADDP6-TAB_1BYTE ; 21 ADDP6
g' 48A 953 .WORD PATRN_SUBP4-TAB_1BYTE § SUBP4
' 048C 95 .WORD PATRN_SUBP6-TAB_1BYTE SUBP6
4 g' 4 960 .WORD PATRN_CVIPT=-TAB_IBYTE ; 24 CVTPT
' 04 961 .WORD PATRN_MULP-TAB T?YTE : €F MULP
4 g' 49 96; .WORD PATRN_CVTTP-TAB_1BYTE ; ? CVTTP
' 049 96 .WORD PATRN_DIVP-TAB TBYTE F DIVP
» 493 964 .WORD PATRN_MOVC3-TAB_1BYTE ; 28 MOov(
' 049 965 .WORD  PATRN_CMPC3-TAB_1BYTE ; 29 CMPC
436° 049A 969 .WORD PATRN_SCANC-TAB_1BYTE ; 2A SCANC
6' 049C 96 .WORD PATRN_SPANC-TAB_1BYTE ; 2B SPAN
' 049 96 .WORD PATRN_MOVC -TAB_laY!E s ¢C MOV(
' Q4A 89 .WORD PATRN_CMPC3-TAB_1BYT : ¢D CMPC
41" Q4A ? .WORD PATRN_MOVTC-TAB I?VTE : ¢k MOVTC
41' Q6AL 97 .WORD  PATRN_MOVTUC=-T BYTE ; ¢F MOVTUC
48" 04A6 972 .WORD PATRN_BSBW-TAB_1BYTE : 350 BSBW




. V04-00 Page
E ton Strees 15. -1984 23:55: AX/VMS Macro st (%)
| 1BBDECODE FAULT DECODEFAULT —'major processing routine 4-SEP-1986 11:05:30 LLIBNTL. SReICIBOECODF . MAR

’ .WOR PATRN_BRW=-TAB_1BYTE : 3 BRW
i g g‘% iR et (R M
v Bene 97 . “NOVP-TAB TBYTE  : 34  MOVP
4 g' QAg 79 WORD PATRN_HOV:SIARB Sy Te : : CRPP3
L50' 04B 7 WORD PATRN_CHP -181E ; e,
L4564 04B 97 .WORD PATRN" JCVIPL=TAB_ ; ’ ENPPL

WOR PATRN" CMPP4&-TAB_1BYTE :
i m B A iR O
420' 04B § 1 W - : : Loce
.WORD PATRN" LOCC~-TAB_ 1BYTE 3

it i °E5 o LA, B KR,
e 8et 3 : . =TAB 1BYTE = : 30  ACBW

661" 4C§ 5 .WORD PATRN® JACBW 238 TovTE ; ; oy

466" 04C 9 9 .WORD PATRN" HOVAU-_ N8 ?BVTE ; : oty B
gs' A G .WORD PATRN PUS?AU TAB TBYTE ; 20 4+t
68" 6C3 9 s .WORD PATRN" JADD -TAB 1BYTE : Pt DD

L6E' 04C ) .WORD PATRN" JADDF ' 41 : ¢ ol
68" 04CA 990 WORD PATRN" SUBF¢~- AB 18V : ‘i aF
6E' 04CC 991 .WORD PATRN" SUB; _;:g -18Y1E . @ RUCF

L6B" 6C§ G9 .WORD PATRN" JMUL -TAB 1BYTE : e ML
6E' 04D 99 .WORD PATRN" JMULF ! 18VIE : @ OTvr
68' 04D 994 .WORD PATRN" DIVF :T:g -1BYTE : 4 DlVFi

49?' 4D4& 995 .WORD PATRN® DIV' -TAB 18ViE : {4 SviFs

' 04D6 99 "WORD  PATRN_CVTFB ; CVTF8
.WORD PATRN_ CVTFH-YAB 1BYTE : 49
ik il B ow  PATRUEVICIARCleNE D an  EVIH
o7er SeF 1000 : g VAR B 1AL

478" 40§ 1000 .WORD PATRN" CVTB:_TAB 1BYTE ; 't CYTOF

L7E' O4LE 1001 .WORD PATRN" CVTHF-TAB -8y ; - SyTye

6§1' 4E 100; .WORD PATRN" CVTL-T T8YTE : Pt (B

' 04E4 100 .WORD PATRN" JACBF TAB 1BVIE . 20 ROVE

489" 658 1§04 .WORD PATRN" "OVE:T:g -1BViE : 3] il

' 04E 1 85 .WORD PATRN"CMP A8 oy ; 2 RNECE
653' LEA 1 9 .WORD PATRN" HNEG'TAB 18Y7¢ ; 55 Toer
F' Q4EC 100 .WORD PATRN"TSTF=- AB aTie : 2 11 US
1°' 04E 1008 .WORD PATRN" _EMODF~-T : g
" PATRN" POLVF-TAB 1BYTE : 55

‘35: 2;§ } ?3 .8838 SATRN CVTFD-TAB 1BYTE E gg CVTFD

ogo. 2;§ } }i :3828 PATRN_ADAVI-TAB_1BYTE  : gg ADAWI
R . &

0 &FC 1015 .WORD E ; INSQHI

E PATRN_INSQHI-TAB_1BYTE :

i fm e mElmbAbE u RN
AL s§ 1018 : ~TAB-1BYTE : SF  REMaTI
A4' 05 101 .WORD PATRN" aEloTlTAB TBYTE . 2 ABDD
A7 g g 1020 .WORD PATRN ADDD -TAB 1BVIE : 6? res:
AA' 1021 .WORD PATRN ADDD TAB-1BYTE ; g SUBD
A7' 0S0A 1 5 .WORD PATRN" _SUBD -TAB'1BYTE : 6§ 2080
AA' 050C 1 .WORD PATRN SUBD :TAB-1BYTE : 4 RULD
A7 gg; 1024 .WORD PATRN" _AULD TAB-1BYTE ; g3 RLD
AA' 1025 .WORD PATRN RULD TAB-1BYTE : g 1T
A7' 051 1 9 .WORD PATRN_DIVD :TAB 18YTE ; 6? DIV
AA' 051 1 .WORD PATRN_DIVD ; Cvioa

" PATRN CVTDB-TAB 1BYTE : 6
2B§: g}g } 3 .3828 PATRN™ CVTDH-TAB 1BYTE 3 63 CViDw

——————————————
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AL T e
p-198¢ f1:0: 33 LIBRTL. SREJL IBDECODF .
fon stream tine 15-2 183‘ B
uction rou : SuB
De gMijlc t: major processing SUBW3=TAB_1BYT . A‘ MULW
igRgEcone s Ch SRE A
e gc ] g 'WORD  PATRNCRULY “TAB-1BYIE ;A DIVW
E* i 'WORD  PATRN-DIVU -TABZIBYTE : A BISW
Fe 'WORD  PATRN-D1vS- AB1STIE i A3 BIsw
| 2;; 108 'WORD  PATRN-B15 STAB-IBYIE A BICW
F! g 'WORD  PATRN-81SY -TABZIBYTE  : AA BICW
£, 9206 109 'WORD  PATRN-81cu ',Ag-1aer ‘A Tonu
EL 9228 1093 'WORD  PATRNBIC -TABCIBYTE  : AC XORW
E' 059A 1 38 -WOR PATRN_XORWZ- ZIBYTE ; AD MNE GW
£, 0% 1 9 -WORD PATRN_XORW '7‘°-1gvt i AE CASEW
F* 03A0 1 'WORD  PATRN-CASEU=T ris i 0 MW
[ A 1 98 .WORD TRN™ MOVW=-TAB_ TE ; Bl
* 05A& 109 «WORD PA RN_CMPW-TAB " 1BY € '8 MCOMY
' §A 11%1 .WORD PATR“ BITW=TAB TGY}E E B4 CL¥=
O 1102 ‘VORD  PATRN-CLRU-TAB 18YIE i8S 1§ .
y D3AC 11 WORD  PATAN-TSTu-TAB -IBVIE B D C
: i § SRS R M
. 0580 1105 .WORD P TRNZDECW-TAB 18 BYTE ; B - CPSW
' 0S8 1" s .HORD PATR" “BISPSW-TAB }B“E : B alpa
' 0584 11 ‘YORD  PATAN-B1CPSU-T R R
, 9286 1108 ‘UORD  PATAN-BOSRSTA Save : ENRK
' 0588 11 ORD  PATRNpUSIATSS BTYE.  : Be -
' 058C 1111 ‘WORD  PATANCCHAE-TAB -1VIE  ige  cnm
' 058 111§ .WORD ':TR“ “CHMS=TAB" 13'“ : BF C oL
' 05C6 1115 - WORD P:mn ~AbDL$-7AB" 13115 : ci SUBL
, Q3ce 1116 'VORD  PATRN-SUBL2-TAB- }BYIE & O v
' 058 111 ‘UM ANt SIAB-1BVIE ;e RULL
* 05CA 1118 .WORD P”“ “MULL2-TAB® B" : €S va
' 05CC 111 UORD  PATRN-RULLE=1AS- -1V i ce DI
. a¢E 1120 -WORD "rnn'oiVl S -18V1E : ¢ B1st
' 0500 1121 [VORD  PATRN-DIVLS-TAB: -BYIE € Blst
. soi 1158 'UORD  PATRN-B1SL2-TAB" -1BVIE ;¢ Blct
' 0504 11 'UORD  PATRN-BISLS-TAB™ -IBVIE  © cA Bt
9306 112 'WORD  PATRN-BICL3-TAB" 4SS B -
$ B O e g
. 0306 1159 - ORD PATANC nNEGL"“s-]E;t P Cf oVt
' 0360 M -WORD :ﬂlﬂ CASEL‘"'“'“ : 90 ?aPL
D* %E 1" ‘VORD  PATAN" ~RCoR Ta8 Tarte { i
4 B8R 1136 ‘WORD  PATRN- ~BITL-TAB TBYTE. & b CLRL , CLRF
41, 05e8 1133 ‘UORD  PATRN" CIRL-TAB-1BVIE b5 TSIk
A, BaEr 11g¢ "WORD  PATRN-C TL-TAB-1BYIE ¢ D INCL
o g 1 e R E AL S B
46" Eig 1 9 -“0:0 pnlu_llﬂ-'“a-]gﬂi : D ADW(
g n -UORD  PATRNDECL-TABZ18YT 09  SpuC
3. defg 11s3 'UORD  PATRN-ABC- “BVIE D WTPR
-WORD ~SBUC-TAB : DA
§§= 4 LR S
21 BeER 114 'WORD  PATRN-MF
3A* FC 114
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IBSDECODE _FAULT = Deco truction stream 15-SEP=-1984 23:55: AX/VMS Macro V04-00 Page 25
*-838 DECODE = major processing routine 6-$£P-1ggk f?:ggzis LIBRTL.SRCILIBDECODF .MAR; 1 . (fO)
TN 162 .WORD PATRN_MOVPSL=TAB_1BYTE ; DC MOVPSL
46" 14 .WORD PATRN_PUSHL=-TAB_TBYT : DD PUSHL
4A' 169 «WORD PATRN_MOVAL-TAB I?VT : DE MOVAL ,MOVAF
4" 14 .WORD PATRN_PUSHAL-TAB 1BYTE ; DF PUSHAL , PUSHAF
4F' 14 .WORD PATRN_BBS-TAB_1BYT : £ BBS
4F' 14 .WORD PATRN_BBC~-TAB 1?17 : E B8C
4F' 1 .WORD PATRN_BBSS-TAB_1BYTE : ¢ BBSS
4F' 1 .WORD PATRN_B!CS-TAB_1BVYE ;g BBCS
4F"' 1 i .WORD PATRN_BBSC-TAB_1BYT : E4 BBSC
4F' 1 .WORD PATRN_BBCC-TAB 1?775 : ES BBCC
4F' 154 .WORD PATRN_BBSSI-TAB_1BYTE 59 BBSSI
g‘ . 155 .WORD PATRN_BBCCI-TAB_1BYTE ; E BBCCI
X 1 ? .WORD PATRN_BLBS~-TAB_TBYTE : Es BLBS
g 1 .WORD PATRN_BLBC-TAB_1BYTE : g BLBC
6’ 1 s .WORD PATRN_FFS-TAB_TBYTE : EA FFS
556 15 .WORD PATRN_FFC-TAB_1BYTE : EB FFC
558°' 160 .WORD PATRN_CMPV-TAB_1BYTE 3 BC CMPY
558°' 161 .WORD PATRN_CMPZV-TAB_1BYTE ; ED CMPZV
556" 165 .WORD PATRN_EXTV-TAB_TBYTE ; EE EXTV
556" 16 .WORD PATRN_EXTZV-TAB_1BYTE ; EF EXT2V
560°' 164 .WORD  PATRN_INSV-TAB_TBYTE : FO INSV
565 165 .WORD PATRN_ACBL-TAB_1BYTE : F1 ACBL
S6A’ 169 .WORD  PATRN_AOBLSS-TAB_1BYTE ; F§ AOBLSS
056A" 16 +WORD PATRN_AOBLEQ-TAB_1BYTE ; F AOBLEQ
056€" 168 .WORD PATRN_SOBGEQ-TAB_1BYTE ; Fé SOBGEQ
059;' 199 .WORD PATRN_SOBGTR-TAB_1BYTE ; FS SOBGTR
85 . 170 .WORD PATRN_CVTLB-TAB_TBYTE ; r9 CVILB
574' 1n WORD PATRN_CVTLW-TAB_1BYTE ; F CVTLM
0577 17 .WORD PATRN_ASHP-TAB_TBYTE : F8 ASHP
0575' 17 .WORD PATRN_CVTLP-TAB_1BYTE ; F9 CVILP
osg ’ 17 +WORD  PATRN_CALLG-TAB_1BYTE ; FA CALLG
0582 17 .WORD  PATRN_CALLS-TAB_1BYTE ; fB CALLS
§§ . }; '38:8 PATRNCXFC-TAB_1BYTE 3 ;g {ftb i b
. 3 -byte opcode
0 17 .WORD : FE (g-byte opcode)
}7 .WORD s FF (2=-byte opcode)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
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.WORD  PATRN_ADDH2-TAB_2BYTE
.WORD  PATRN_ADDH3-TAB 2BYTE
.WORD  PATRN-SUBH2-TAB-2BYTE
.WORD PATRN-SUBH3-TAB 2BYTE
.WORD  PATRN_MULH2-TAB~2BYTE
.WORD  PATRN_MULH3-TAB 2BYTE
.WORD PATRN DIVH2-TAB 2BYTE
.WORD PATRN_DIVH3-TAB-2BYTE
.WORD PATRN-CVTHB-TAB2BYTE
.WORD PATRN_CVTHW=TAB 2BYTE
.WORD PATRN_CVTHL-TAB 2BYTE

~N~

*lsngCODE_FAULY code instruction stream IS-SEP-lgsL ;?
DE_FAULT = major processing routine 6-SEP-1984 11:

D gs .WORD  PATRN_CVTBG=TAB_ BYTE
E .WORD  PATRN_CVIWG=TAB JBYT
E 0 .WORD PATRN_CVTLG=TAB_¢ZBYTE
3 .WORD PATRN_ACBG-TAB_(ZBYTE
3 .WORD PATRN_MOVG-TAB_¢BYTE
E .WORD PATRN_CMPG-TAB SVTE
E 4 WORD PATRN_MNEGG=TAB_2BYTE
3 S .WORD PATRN_TSTG-TAB_2BYTE
E 69 .WORD PATRNZEMODG-TAB_2BYTE
F 2 .WORD PATRN_POLYG=TAB_ZBYTE
F s .WORD PATRN_CVTGH=TAB_ZBYTE
F ? .WORD

F ? .WORD

F 7 .WORD

F 7 .WORD

F 7 .WORD

F 74 .WORD

0 75 .WORD

0 7 .WORD

g 7 .WORD

0

1

1

1

1

1

1

1

1

.WORD PATRN_CVTBH-TAB_2BYTE
.WORD PATRN_CVTWH-TAB 2BYTE
.WORD PATRN-CVTLH-TAB 2BYTE
.WORD PATRNZACBH-TAB_2BYTE
.WORD  PATRN_MOVH-TAB 2BYTE
.WORD PATRN CMPH-TAB™2BYTE
.WORD PATRN_MNEGH-TAB_2BYTE
PATRN TSTH-TAB_2BYTE
.WORD  PATRN_EMODH-TAB ggvve
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.WORD PATRN_POLYH-TAB_2BYTE
.WORD PATRN_CVTHG-TAB_2BYTE

-WORD PATRN_CLRO-TAB_%BYTE
+WORD PATRN_MOVO-TAB gYTE
.WORD PATRN_MOVAO-TAB 2BYTE
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WORD PATRN_CVTRHL=-TAB_2BYTE

- WORD PATRN_PUSHAO-TAB_2BYTE
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EMODH
CVTHG

CLRO,CLRH
MOVO

MOVAO,MOVAH
PUSHAQ , PUSHAH
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1nstruct]on stream
AULT = major pro

de
Jf

= Deco
DECODE

| 1BSDECODE_FAULT
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dg instruction stream

= Deco
DECODE_FAULT = major processing routine

E_FAULT

1BSDECOD
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PATRN_CVTHF=TAB_2BYTE
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- nstruction stream 15-SEP-1984 23:55: AX/VMS Macro V04=00 Page
*lsagicoot_FAULT DE % gd?A * = major processing routine 6-$ P-lzgk ??:3?:38 LIBRTL.SRCSLI DECODF .MAR; 1 (*8)
407" 14 .WORD PATRN_CVTHD=TAB_2BYTE ; F7FD CVTHD
g 14 .WORD : FSFD
14 .WORD s F9FD
i A
0 1634 .WORD : FCFD
000 1435 WORD 0 : FOFD
0000 2 1436 .WORD O s FEFD
0000 0866 16437 WORD O : FFFD
0846 1438
0846 1439 :
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truction stream 15-SEP=-1984 23:55: AX/VMS M
= major processing routine 6-SEP-19SL 71:02:38 LIBRTL.SR 5 1B gE 88F.HAR;1 rase (?})

\ 1BSDECODE _FAULT

a
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<o
™m
oe
o0
mo
i

>

C =
- |

+

Instruction operand patterns

Each qattorn is defined using the macro OPDEF whose arguments
describe the access type and data type of the operands. The p re d
codes are of the form "'xy'', where ''x'' is the access type and ,

the data type.

TRN_HALT:
TRNZNOP:
TRNZRE]:
ATRN_BPT:
ATRN_ RET

>

R A IR I

>»>»
paraan
200
zz
!‘2
ow
Vﬂ
e

_1

1;“1““ .;.o.....o.c..-.
—
0
Z
Gﬂ
<
o
- ™
—.

ATRN XFC.
OPDEF

PATRN_CVTPS:
PATRN_CVTSP:
OPDEF  RW,AB,RW,AB

PATRN_INDEX:
OPDEF  RL,RL,RL,RL,RL,WL

PATRN_CRC:
OPDEF  AB,RL,RW,AB

PATRN_PROBER:
PATRN_PROBEW:
OPDEF RB,.RW,AB

PATRN_ INSQUE :
é OPDEF  AB,AB

PATRN_REMQUE
OPDEF  AB,WL

PATRN_BSBB:

;7
:0
]
§ PATAN-ORES:
g PATRN_BEQL :
3P
;
i
3%
9%
35
3

oo OONONONONONONONONONONONON OO OV NNV S B B B S

PATRN_BGTR:
PATRN_BLEQ:
PATRN_BGEQ:
PATRN_BLSS:

PATRN_BGTRU:
PATRN_BLEQU:
PATRNZBVC:

PATRN_BVS:

PATRN_BGEQU:
PATRN_BLSSU:

OPDEF BB

PATRN_JSB:

OO0 00000000000CO000000000000COOOOOOOOO0
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1BSDECODE _FAULT
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uction stream

-~
[ |

PATRN_JMP:
PATRN_PUSHAB:
OPDEF

¢ PATRN_ADDP4:
PATRN_SUBP4 :
4 PATRN-CMPP4 :
S PATRN MATCHC:
5 OPDEF
0
1
5
1

PATRN_ADDP6:
PATRNSUBP6 :

PATRN"DIVP:
OPDEF

ATRN_CVIPT:
ATRN_CVTTP:
OPDEF

ATRN_MOVC3:
ATRN_CMPC3:
OPDEF

ATRN_SCANC:
ATRN_SPANC :
OPDEF

PATRN_MOVCS :
PATRN_CMPC5:
OPDEF

PATRN_MOVTC:
PATRN_MOVTUC :
OPDEF

VO 0o

Yo

PATRN_CVTWL :
PATRN_MOVZWL :
OPDEF
PATRN_CVTWB:
OPDEF
PATRN_MOVP:
PATRN_CMPP3:
OPDEF
PATRN_CVTPL:
OPDEF

PATRN_EDITPC:
OPDEF

B 1
1

5-55?-1956 i3:55:
major processing routine 6-SEP=-1984 11:05:

AB

RW,AB,RW,AB

RW,AB,RW,AB,RW,AB

RW,AB,AB,RW,AB

RW,AB,AB

RW,AB,AB,RB

RW,AB,.RB,RW,AB

RW,AB,RB,AB,RW,AB

RW, WL

RW,AB,AB
RW,AB, WL

RW,AB,AB,AB

AX/VMS Macro V04-00

Page ?2
LIBRTL.SRCILIBDECODF .MAR; 1 (

1
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truction stream 15- Page 33

%133 ECODE _FAULT 5 SEP-1934 73:55:58 YAXIVHS Macro V04=-00
= major processing routine 6-SEP=-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1 (1

» e
>
Cd.
~2
-4

1555 PATRN_LOCC:
A} 1338 PATRN_SKPC :
A 1 OPDEF  RB,RW,AB
A7 1 3 PATRN_ACBW:
:Z } g? OPDEF  RW,RW,MW,BW
AC 1 6; PATRN_MOVAW:
AC 1 g‘ OPDEF  AW,WL
AF 1565 PATRN_PUSHAW:
gs: } 29 OPDEF AW
8331 1563 PATRN_ADDF
881 136 PATRN_ SUBF
0881 15 / PATRN_MULF
0881 1571 PATRN-DIVF
8331 }g;i OPDEF RF ,MF
0884 1574 PATRN_ADDF
0884 1575 PATRN.SUBF
0884 1578 PATRNMULF
0884 1577 PATRN-DIVF
8333 1378 OPDEF  RF,RF,WF
0888 1380 PATRN_CVIFB:
8333 }331 OPDEF  RF,WB
0888 1503 PATRN_CVTFW:
833? 1384 OPDEF  RF,W
08BE 1539 PATRN_CVTFL:
08BE 1587 PATRN CVTRFL:
83%5 }g : OPDEF  RF,WL
08C1 1590 PATRN_CVTBF:
8351 };31 OPDEF  RB,WF
ogc« 1;95 PATRN_CVTWF :
835# 139 OPDEF  RW,WF
8 €7 1596 PATRN_CVILF:
EK 132 OPDEF  RL,WF
OBcA 1299 PATRN_ACBF :
CA 1600 OPDEF  RF,RF,MF,BW
CF 1602 PATRN MOV .
CF 1603 PATRN_MNEGF :
4 }g 4 OPDEF  RF,WF
D¢ 1608 PATRN_CHPE :
D }gg OPDEF  RF,RF
53 1609 PATRN_TSTF:
D5 1610 OPDEF  RF
D7 1611
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truction stream 15-SEP-1 5:5 AX/VMS Macro V04=00 Pa 4
- major processing routine 6-SEP- 183 i 5:2 LIBRTL.SRCILIBDECODF .MAR; 1 e (¥1)

PATRN_EMODF
OPDEF

%l%ggECODE_fAULT

<o
m
o
o0
mo
[ - 8
e
>
C
b |
-4

RF ,RB,RF WL ,WF

PATRN_POLYF :
OPDEF  RF,RW,AB

PATRN_CVTED:
OPDEF

e N P Y

00 NS LN = O OO N LN = O 0 00 N W8S N =2 O O 00 N 0NNV 8 N =2 © 0 00 0N WA SN = O O 0D IO N B LY

RF WD

PATRN_ADAW] :
PATRNZADDW? :
PATRN_SUBW? :
PATRN_MULW? :
PATRN_DIVMZ:
PATRN_BISW?:

OPDEF  RW,MW

PATRN_INSQHI:
PATRN_INSQT]:
OPDEF  AB.AQ

PATRN_REMQHI :
PATRN_REMQTI:
OPDEF  AQ,WL

[ocde oo ot cToJo - To Lo Lo Lo Lo Lo Jo To do Lo To To To Jo To To To To To ]

mmmmmmmmmmmmmmmmmmMmMmo oo o0Y

WANNOOODODO PP I P NNNS M P OOO0OO0OO0OO0OUDOOOOU BB NNNNESS SN2 aODOONN
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L e ettt = e il lelelelelelelelelelelelelelelcleleclelelele el lelele)

— el ) ) ) il ) ) ) ) - D ) = D el -l i - D - ) ) - ) D =D - D — =D =D D D D D D - D D D D D D D D D D e D e D D D el D

8E
8E 3
8E 39 PATRN_ADDD2:
8E 40 PATRN_SUBDZ:
8E 41 PATRN_MULDZ:
8E 42 PATRN_DIVDZ:
8 4 OPDEF  RD,MD
8F 45 PATRN_ADDD3:
8F 46 PATRN_SUBD3:
8F 47 PATRN MULD3:
8F 48 PATRN-DIVD3:
8F 4 OPDEF  RD,RD,WD
8¢ 51 PATRN_CVTDB:
8F 3 OPDEF  RD,WB
F 54 PATRN_CVTDW:
f 3 OPDEF  RD,WW
F 37 PATRN_CVIDLS
F PATRN_CVTROL :
F 5 OPDEF  RD,WL
3 1t
F PATRN_CVTBD:
F OPDEF  RB,WD
9 PATRN_CVTWD:
3 OPDEF  RW,WD
9
9

PATRN_CVTLD:
OPDEF  RL,WD

—m—
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EN

OPDEF  RB,RL,WL

PATRN_ASHQ:
OPDEF  RB,RQ,WQ

PATRN_EMUL :
OPDEF

IBSDECODE _FAULT = Decode instruction stream 15-SEP=-1984 23:55:5 AX/VMS Macro V04-00 Pa 5
*-838 DECODE_FAULT = major processing routine 6-SEP-1934 f1=os=z3 !LIBRIL.SRCJLIBDECODF.HAR:1 - (?1)
9
9 g 2 PATRN_ACBD:
g ) OPDEF  RD,RD,MD,BW
9 73 PATRN_MOVD:
5 74 PATRN_MNEGD:
g 0 6; OPDEF  RD,WD
90E 1677 PATRN_CMPD:
90‘ 67 OPDEF  RD,.RD
91 67
91 2 PATRN_TSTD:
3} g OPDEF RD
913 1683 PATRN_EMODD:
3} g OPDEF  RD,RB,RD,WL,WD
91 PATRN_POLYD:
g} OPDEF  RD,RW,AB
91 PATRN_CVTDF :
81 o OPDEF  RD,WF
9 92 PATRN_ASHL :
9 9
9 9
9 9

ooocooorOrOFMOMOMONONO

PIPININININ) b b b b b b b b 2 O O O O OO O O OOV OO0

RL,.RL,RL,WQ

PATRN_EDIV:
OPDEF  RL,RQ,WL,WL

il =l lelelelelelelelelela]

WOV OVOVOVOVOVOVOVOOVOOVOOVOVOVOOVOVOVOOVOOVOOVOVOOO

PATRN_CLRQ:
OPDEF WO

PATRN_MOVQ:
OPDEF  RQ,WQ

PATRN_MOVAQ:
OPDEF  AQ,WL
PATRN_PUSHAQ:
OPDEF  AQ
PATRN_ADDB?:
PATRN_SUBB2 :
PATRN_MULB2 :
PATRN_DIVB?:
PATRN_BISB?:
PATRN_BI(B?:

PATRN_XORBZ :
OPDEF  RB,MB

5 PATRN_ADDB3:

SN =2 OO0 00 NN S N = OO 00 NON N 8~ N = © O 00 NON N 55 i) = © 0 00 N0 VNV 8 N = O O 00 NS VS LN — OO
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VOV OOV OOV OVOVOVOVOOVOVOVOOOVOOOOO

O
gggggggg”mmmummumummmum
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ode i
E_FAU

n%truction stream 5
LT = major processing routine 6

PATRN_MNEGB :

PATRN_MOVB::

PATRN_MCOMB :
OPDEF

PATRN_CASEB:
OPDEF

PATRN_CMPB:
PATRN_BITB:
OPDEF

PATRN_CLRB:
OPDEF

PATRN_TSTB:
OPDEF

PATRN_INCB:
PATRN_DECB:
OPDEF

PATRN_CVTBL :
PATRN_MOVZBL :
OPDEF

PATRN_CVTBW:
PATRN_MOVZBW:
OPDEF

PATRN_ROTL :
OPDEF

OPDEF
PATRN_MOVAB:
OPDEF

PATRN_ADDW3:
PATRN_SUBW3:
PATRN_MULWS:
PATRN_DIVW3:
PATRN_BISWS:
PATRN_BICW3:
PATRN_XORW3:
OPDEF

PATRN_MNEGW:

]
§
;
’
8
;
1
¢
;
; PATRN_ACBB:
:
:
:
5
3
g

F1
1

RB,RB,WB

RB,RB
wB

RB,WL

RB,WW
RB,RL ., WL
RB,.RB,MB,.BW

AB, WL

RW,RW, W

-SEP-
~SEP-

1954 fS:SS:Ss YAKIVHS Macro V04-00
1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR;1

; User must understand branch table

Page

36
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6N
§-3385‘°°‘-"°L' = Decode instruction stream 15-55?-1926 iS:nggs AX/VMS Macro V04-00 Page ?7
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;E PATRN_MOVW:

PATRN_MCOMW :
9

[=8
e

OPDEF  RW,WW

3
&
5
% PATRN_CASEU:
3 OPDEF  RW,RW,RW ; User must understand branch table
g
4
5

PATRN_CMPV:
PATRN_BITW:
OPDEF  RW,RW

PATRN_CLRW:
OPDEF wW

PATRN_TSTW:
g PATRN_BISPSW:
PATRN_BICPSW:
0 PATRN_POPR:
1 PATRNC PUSHR
g PATRNZCHMK :
4
:
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PATRN_CHME :
PATRN_CHMS :
PATRN_CHMU:

OPDEF RW

0
08 PATRN_INCW:
09 PATRN_DECW:
OPDEF MW
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PATRN_ADDLZ:
PATRNZSUBL?:
PATRN_MULLZ:
PATRN_DIVL?:
PATRN_BISL?:
PATRN_BICLZ:
PATRN_XORLZ:
PATRNZADWC :

10

}1
1§
14
}5
17
18

0 PATRN_SBWC:
1 OPDEF  RL,ML
i PATRN_ADDL3:
g PATRN_SUBL3:
3

2

0

1
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4
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PATRNZMULL3:
PATRN_DIVL3:
PATRN_BISL3:
PATRN_BICL :
PATRN_XORL3:

OPDEF  RL,RL,WL

PATRN_MNEGL :
PATRNZMOVL :
PATRNZMCOML :
PATRN_MFPR:

OPDEF  RL,WL
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RL

PATRN_TSTL:
PATRN_PUSHL :
OPDEF

AL, WL

OPDEF

MOVAL :
PUSHAL :

PATRN_

AL

OPDEF

PATRN_

RL.VB.BB

BBS
BBC:
BSS:
B
B
B
8
B

PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN

RL.BB

_BLBS:
_BLBC:
OPDEF

PATRN
PATRN

RL.RB,VB,WL

RL.RB.VB‘RL

_CHPV:
CMPZV:
OPDEF
INSV:

PATRN
PATRN

RL.RL.RB,VB

OPDEF
ACBL:

PATRN_

RL,RL ,ML,.BW

OPDEF

AOBLSS:

PATRN_

RL,ML.BB

_AOBLEQ:
OPDEF

PATRN
PATRN
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984 1897

984 1 gs PATRN_SOBGEQ:

984 1899 PATRNZSOBGTR:

33; } ? OPDEF ML.BB
987 18 ; PATRN_CVTLB:

ggz }3 ? OPDEF RL,WB
98A 1905 PATRN_CVTLW:

333 }g 9 OPDEF RL,WW
98D 13 g PATRN_ASHP:

3%2 }910 OPDEF RB,RW,AB,RB,RW, AB
9C4 1911 PATRN_CVTLP:

324 }3}; OPDEF RL,RW,AB
9C§ 1914 PATRN_CALLS:

gEB }g}s OPDEF RL,.AB
9CB 1913 PATRN_CALLG:

3EE }g}g OPDEF AB,AB
9CE 1920 PATRN_CVTDH:

38? }g 1 OPDEF RD,WH
901 19 i PATRN_CVTGF :

381 }g g OPDEF  RG,WF
0904 19 ? PATRN_ADDG?:

904 1927 PATRN_SUBGZ:

904 19 s PATRN_MULG? :

904 1929 PATRN_DIVG?:
033# }3 ? OPD RG,MG
97 19 i PATRN_ADDG3:

907 1933 PATRN_SUBG3:

907 1934 PATRN_MULG3:

907 1935 PATRN_DIVGS3:

38; }3 ’ OoPD RG,RG,WG
908 19 g PATRN_CVTGB:

33% }9‘ OPDEF RG,WB
9DE 134? PATRN_CVTGW:

325 }gzi OPDEF RG,WW
9E1 1364 PATRN_CVTGL :

9E1 1945 PATRN_CVTRGL:

9%1 }92’ OPDEF RG,WL
9E4 1 Ls PATRN_CVTBG:

95; } 4 OPDEF RB.WG
9E7 1 ? PATRN_CVTWG:

9E7 13 § OPDEF RW,WG
9EA 1

s
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9EA g PATRN_CVTLG:
853 OPDEF  RL,WG
9ED 9 PATRN,ACBG:
3; 358 OPDEF  RG,RG,MG,BW
9F 9 ? PATRN_MOVG:
9F 961 PATRN_MNEGG:
g; 9 ; OPDEF  RG,WG
9F 324 PATRN_CMPG:
3; 825 OPDEF  RG,RG
09F 969 PATRN_TSTG:
3:A 363 OPDEF RG
09FA 990 PATRN_EMODG:
2FA 3;1 OPDEF  RG,RW,RG,WL,WG
Agg 97§ PATRN_POLYG:
:02 3;2 OPDEF RG,RW,AB
AQ4 979 PATRN_CVTGH:
:8; 3; OPDEF  RG,WH
AQ7 978 PATRN_ADDHZ2:
AO7 1980 PATRN_SUBHZ:
AO7 1981 PATRN_MULH?:
AO7 19 g PATRN_DIVHZ:
:81 3 2 OPDEF RH,MH
OAOA 1985 PATRN_ADDH3:
9 ? PATRN_SUBH3:
987 PATRN_MULH3:
389
98
990
991
99;
99
994
995
999
99
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AOA PATRN-DIVH3:
AA OPDEF  RH,RH,WH
AOE PATRN_CVTHB:

AQ OPDEF  RH,WB
A1l PATRN_CVTHW:

All OPDEF  RH,WM
Al4 PATRN_CVTHL :

Alé 1998 PATRN_CVTRHL :

Al4 OPDEF  RH,WL
A17 §? PATRN_CVTBH:

A17 : OPDEF  RB,WH
A1A

AIA 2004 PATRN_CVTWH:

A1A 5 OPDEF  RW,WH
A1D :

A1D PATRN_CVTLH:

:1§ 2 OPDEF  RL,WH

AS PATRN_ACBH:
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truction stream

- major processing routine

OPDEF
ATRN_MOVH:
ATRN_MNEGH:

OPDEF

PATRN_CMPH
OPDEF

PATRN_TSTH:
OPDEF

A

PATRN_EMODM:
OPDEF

PATRN_POLYH:
OPDEF

PATRN_CVTHG:
OPDEF

PATRN_CLRO:
OPDEF

PATRN_MOO:
OPDEF

PATRN_MOVAO:
OPDEF

PATRN_PUSHAO:
OPDEF

PATRN_CVTFH:
OPDEF

PATRN_CVTFG:
OPDEF
PATRN_CVTHF :
OPDEF

PATRN_CVTHD:
OPDEF

AN =2 OO 00 N NS N = O O 00 NON N 8~ N = © O 00 N N 8N LNV — O 0 00 N N S Linv —

VIV S 8 S B 5 5 5 5 5 G N N N N NN N NINO RO RONORONONINONON) — — =3 — — — — —

15-SEP-
6-SEP-

RH,RH,MH BV
RH,WH

RH,RH

RH
RH,RW,RH, WL ,WH
RH,RW,AB
RH,WG

w0

RO,WO0

AO,WL
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RF WG

RH,WF
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: Routines for Scanning Instruction Operands *
L ]
* *
* .

LAAAAA SRR R R iR i ittt il ittt dittsdy

Introduction

The following section contains a set of routines for
scanning the operands of an instruction and determining the
values and locations of operands. The code contains full error
checking and also checks for the situations that the
architecture considers to be unpredictable.

Operand Scanning Routines

The operand scanning routines are entered by loading the
access type into R8, the data type into R9, and then
performing a JSB-type branch to GET_SPECIFfER.

When the routines are entered they scan the next
instruction operand starting at the value of the user's PC
and check the operand for validity. If any exceptions are
detected during operand scanning they are processed immediatly
and the routines do not return. Any changes that are made to
any of the registers (including PC) are recorded in the change
words so faults will be handled properly.

1f the operand access type is READ, MODIFY or FIELD,
ADDRESS or BRANCH, the address of the value is placed in the
appropriate element of the READ_ADDRS array. If the operand
is also immediate mode or a register, its value is copied to
the READ_OPERANDS array and RE D-ADDﬁS points to that location.
This is to prevent Later operand specifiers from nodifying
registers previously used as operands, and gives a place to
store immediate mode operands.

If the operand access type is WRITE, MODIFY, ADDRESS, or
FIELD, the address of the value is ?lacod in the appropriate
element of the WRITE_ADDRS array. If the operand is a
register, a ?ointer to the appropriate amulated rogistor
is used. This permits correct intlonentation of the
“‘read all operands, then write all operands'’ rule of
the VAX architecture.

If the WRITE_ADDRS element is to be filled with a value that
?ddressos our local storage then it

s changed to an address that won't do any harm. This is
consistent with the notion i"'t the area below the user's
stack pointer is being continually garbaged. This check is not
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A 1 3 performed if flag bis V_REGISTER is set, which indicates that
ﬁ } the operand is a register mode operand.
& 1 If the FPD bit is set in the PSL, the only effect
2 } of decoding an operand specifier is to move the PC.
A30 512 Excepti
é ot e
AS The instruction operand scanning routines perform complete
Ag error checking and iunodiatl; signal any exceptions detected.
A ALL of these exceptions are faults.

ALL fetches from memory done in scanning the instruction
operand or in fetching the operand or operand address are
robed and access violations are signaled if the probes fail.
Ll of the addressing modes specified by the architecture to
be reserved addressing modes or unpredictable are checked for
:ng a:cdsignaled as reserved addressing modes if they are
etected.

o

> > > > >

viwaiwvIuvIwaIALA
(=Ll

00O
>
v
o

Routine Organization

GET_SPECIFIER Loads the length of the data type into R10
and the operand specifier byte into RO. The hiah and low
order nibbles of this byte are stored in R1 and R2. The
register R7 which is reserved for the index modification is
cleared. The routine now branches on the high order nibble
to a routine which will handle the specific kind of operand.

For literals the values are expanded immediately.

For index mode operand specifiers, the index modification
is computed and the next operand spccffior byte is loaded into

and decomposed as before. Aaain we branch on the high order
nibble but this time certain addressing modes which are
illegal with indexing are checked for. Also for those
addressing modes which change register values a check is made
that the register is not the same as the index register.

(=
P2 2 2 2 2 2 2 22 222222202 2 2 20 0 0

vV T AT T i T AT i v anuniwauni

For register no?o operands the address of the emulated
register is loaded into R11. A check is made that the operand
does not contain PC. Then flag bit V_REGISTER is set and
contiol passes to the operand reading routine.

For the remaining addressing modes the operand addresses
are computed in a straighsforuard manner and Loaded into R11.
for some of these addressing modes the values of registers may
be changed. These changes are reflected in the change words.
When the operand addrozs is computed control passes to the
operand accessing routine

— e ) il el el ) ) el ol ) il il D ) D D el el D D D D el D D el D el el e D D D D D D D D D ) ) = = = b — = — —— — — — = c— ) —
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For ADDRESS and FIELD access mode operand? the operand
accessing routine returns but for all others it probes the
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2 A§§
08 OAS
10 0AS4
04 0ASS
08 OA3é
08 A3
10 0AS8
0a3
AS9
A59
AS9
06 S8 D1 O0AS9
03 12 0ASC
03F9 31 OASE
SA  EA AF49 OA 0AS1
57 D4 0A66
S8 SO AD DO 0A68
68 01 D AD OC OAGC
06 12 0A71
SA 01 DO O0A73
0472 30 0A78
S0 SOBD 9A O0A79
50 AD D6 OA7D
51 SO 04 04 EF OAB
52 50 04 00 EF OAS
OF 00 S1 _CF O0ABA
0020: OAB
020: 0A9
0020" 0A92
0020* 0A9%
008¢: 0A9
0F2: OA9
0177' 0A9A
018E' 0A9C
01AA", 0A9
81o§; A
0530 OAX
0%66' AA
028F' OAA
02C6' OAAA
02EF' QAAC
AAE
AAE
AAE
AAE
435640 18 £Q OMA
58" 55 01 AB
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58 FEBS CDGg
06 01 5
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Operand Decoding Routines

LENGTHS: "

€D 0D CD Cb CD O O O O
-~
e e e e e —f =4
mmmmmmmmm

GET_SPECIFIER:
CMPL

BNEQ
BRW
1$: MOVZBL
CLRL
MOVL
PROBER
BNEQ

2s: MOVZBL

1%: .WORD

B 12

15-SEP-1934 %3:55:58 !AX/VHS Macro V04-00
6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1

Table of Data Type Lengths
able origin
byte
word
longword

OO NO NS NN —
I I I I B B B B N - g

dm&;abl\a—b

o

:floating
H_floating

LA TATEA TR PR PR PR TR PR T

Process the Next Operand Specifier

entrance

Is this a branch address?
If not, skip

If so, go process it

?g.lLlBSK_DCFACC_B
BRANCH ACEESS

L;NGTHS-l R91,R10 : R10 = data type length

R ; clear the index value

REG_PC(FP) ,R11 : R11 = specifier byte location
MODE(FP) ,#1, (R11) : can we read the specifier byte ?

2$ 3 ‘es - skip

#1,R10 : R10 = size of probe

READ_FAULT ; process an access violation
aREG_PC(FP) ,RO : RO = specifier byte

REG_PC(FP) ; increment PC .
#4,04 ,R0,R1 : R1 = high order nibble of specifier
#0,#4 RO, R2 : R2 = low order nibble of specifier
R1,#0.#15 ; branch on the high order nibble
LIfERAL_HODE-SS ; 0 - Literal mode

LITERAL_MODE-3$ : 1 - Literal mode

LITERAL_MODE~3$ : i - Lliteral mode

LITERAL_MODE-3$ ; 3 = Literal mode

INDEX_MODE~-3$ : & = index mode

REGISTER _MODE-3$ : 5 = register mode

REG_DEF _MODE~-3$ ; 6 - register deferred mode
DECR_MOBE-3$ ; 7 = autodecrement mode

INCR_MODE-3$ : 8 = autoincrement mode
INCR_DEF_MODE-3$ : 9 = autoincrement deferred mode
BYTE_DISP_MODE-3$ : A - byte displacement mode

BYTE DEF_MODE- ;: B - byte displacement deferred mode
WORD-DISP_MODE-3$ ; C - word displacement mode
WORD_DEF_MODE-3$ : D - word displacement deferred mode
LONG_DISP_MODE-3$ ; E - Long displacement mode

LONG_DEF _MODE-3$ ; F - long displacement deferred mode

Process a Literal Mode Operand Specifier

; entrance
IPSLSvuggo.PSL(FP).20$ : Exit it FPD set

#1,RS : Ge

nsﬁo OPERANDS (FP)CR111,R11

RB, #7144 : branch on the access type
$- ; 1 - read only access

t address of location in
; READ_OPERANDS to store literal

e e

Page 45
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4F&"' QAC 3 .WORD  ADDRESS_FAULT-1% 3 ; - nogify access
4F&' QAC 4 .WORD  ADDRESS_FAULT-1$ : 3 = write only access
4F&" QAC 5 .WORD  ADDRESS_FAULT-1$ ; & - address access
4F&" QACY ? +WORD  ADDRESS_FAULT-1$ : 5 = field access
00 OACB HALT ;s 6 = branch access (should not occur)
08 01 5S9 CF OAC s is: CASEL R9,.#1.#8 : branch on the data type
8018' AD $: .WORD 6%-3% : 1 = byte
018* OQAD 40 LWORD 6%-3% : g - word
18' QAD& 41 .WORD gt- $ 3 « longword
15' OAD 6§ .WORD $-3% : & = quadword
12 OAD 4 LWORD 4%-3% : 5 = octaword
88 A' OADA 44 .WORD 93- $ : 9 - F_floating
7' QADC &5 .WORD $-3% : 7 = D_floating
80 2' OAD 4? WORD 9%-3% : g - G_floating
03A* OAE 4 LWORD 108-3$ : 9 - H_floating
08 AB C OAE 43 4$: CLRQ 8(R11) ; clear second quadword of value
04 AB D& OAE 49 5%: CLRL 4(R11) ; clear second longword of value
bg SO DO OAES8 50 MOVL RO, (R11) : Move literal value
FE78 (D& sg D0 OAEB 2251 68: MovL  R11,READ ADDRS(FP)SRSJ ; Set read operand address
FE38 CD4 82 ::1 §§ 0s g%gt HRIfE_ADURS(FP)tRS : lngicato no write operand address
: : return
04 AB & OAF 54 ;S: CLRL 4(R11) ; clear second longword of value
68 50 04 g OAFA 55 8%: ASHL #4 RO, (R11) ; position the Literal bits
E9 68 OF ; 83'5 56 BBCS  #14,(R11),68 : include exponent bias and return
68 50 O g 0 57 9%: ASHL #1,R0, (R11) ; position the Literal bits
DB 68  OF 5 0806 2258 BBCS  #14,(R11),5$ : include exponent bias and finish up
68 S0 1D § OBOA 2259 10$:  ROTL  #29.RO,(RT1) : position the Literal bits
DO 6B OF E 33? gg BBCS  #14.(R11),48 ; include exponent bias and finish up
83} 2; : Process an Index Mode Operand Specifier
1 64 INDEX_MODE : ; entrance
52 OF D1 1 65 CMPL #15,R2 : is the register PC ?
03 12 1 66 BNEQ 1% : no - skip
0698 31 17 67 BRW ADDRESS _FAULT : process the reserved addressing mode
6 54 AD 18 EO OB1A 68 1% 8BS #PSLSV_FPD,PSL(FP),118 ; Skip if FPD set
S7 14 AD4 SA CS5 OBiIF 69 MULLS R10,REG_ROCFP)LR2]I,R7? : R7 = index address modification
5 52 03 33%5 70 118: MOVL R2,R3 : save the register number
S8 SO AD D 8 221 MOVL  REG_PC(FP) ,R11 : R11 = location of next byte
68 01 FD AD OC C 7; PROBER MODE(FP),#f,(R11) : can we read the next byte ?
06 1 1 7 BNEQ 2$ : ‘es - skip
SA 01 g B33 76 MOVL #1,R10 : R10 = size of probe
0382 0 0B36 75 BSBW READ_FAULT 5 Rrocoss the access violation
50 BD 9A 0B39 7? 2% MOVZBL @aREG_PC(FP),RO : RO = next ogerand specifier
AD D6 OF 7 NCL REG_PC(FP) : increment P
S1 SO0 04 04 EF 0B4 73 EXTZV l&.lk.kg.n1 : R1 = high order nibble of specifier
52 50 04 0 EF 0B84 7 EXTIZV  #0,#4,RO,R2 : R2 = low order nibble of specifier
OF 00 S1 CF OB4A 0 CASEL R1,#0.#15 : branch on the low order nibble
467" 0B& 13 .WORD  ADORESS_FAULT-3$ : 0 - Literal mode
467°' OB ; .WORD  ADDRESS_FAULT-3$ : 1 = Lliteral mode
467" OF .WORD  ADDRESS_FAULT-3$ 3 § = literal mode
467 OF & .WORD  ADDRESS_FAULT-3$ : 3 = Literal mode
467" OB 8 5 .WORD  ADDRESS_FAULT-3$ : & = index mode
467" OF 9 .MORD  ADDRESS_FAULT-3$ : 9 = register mode
7' OBSA .WORD REG REF-HODE-SS : ? - register deferred mode
8' BSC 3 .WORD & -; : 7 = autodecrement mode
' 0BSE LWORD 4%-3% : 8 = autoincrement mode

-
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?2 . 9 WORD  4$-3% 1 9 - autoinircnont deferred mode
. 9 .WORD BYTE_DISP_MODE-3$ : A - byte displacement mode
170* QE 9 .WORD BYTE_DEF HODE-Sg : B = byte displacement deferred mode
1A6° QE 8 9 .WORD WORD_DISP_MODE-3$ : C - word displacement mode
1CF* QE 96 .WORD  WORDZDEF_MODE-3 : D - word displacement deferred mode
5 6' 0B6A 95 .WORD LONG_DISP_MODE=-3$ : E = long displacement mode
F* 0B6C 9? .WORD  LONG_DEF_MODE~-3$ : F = long displacement deferred mode
53 Si D1 :?i g (s: g:gk g R : is roga?tor the same as index ?
: :No =S
Okgf }? B7 93 BRW ADDR;SS FAULT : process the reserved addressing mode
02 07 51 CF 0876 3300 58:  CASEL R1,#7.#2 : §rancn on the high order nibble
80A2' B7A 1 68: .WORD DEfR_HODE-bS : 7 = autodecrement mode
0BE' 0B7C i .WORD  INCR_MODE-6% ;: 8 = autoincrement mode
OOEF"* :gs §‘ .WORD  INCR_DEF_MODE-6% : 9 = autoincrement deferred mode
=88 5 3 Process a Register Mode Operand Specifier
: ? REGISTER_MODE:: ; entrance
2E 54 AD 1B sg E g 88s #PSLSV_FPD,PSL(FP),38 ; Skip if FPD set
FCAD 0 08 BISB2 #M REGISTER,FLAGS(FP) : indicate a register mode operand
53 _ 6A42 DE oag9 10 MOVAL  (RTO)[R2]1,R$ : byte position following ogorand
53 3§ D1 82 D 1 CMPL #60,R ; does the operand overlap PC ?
2 18 9 1; BGEQ 1 : no - skip
04 31 089 1 BRW ADURESS FA?LT : process the reserved addressing mode
58 14 AD4 DE 9 14 18: MOVAL REG_RO(FP)CR2],R11 : R11 = location of user register
FE78 (D45 D& OB9A 2315 CLRL  REAB_ADDRS(FP)ERS] ; Initially no read operand
FE38 CD4S D& 9F 1? CLRL WRITE_ADDRS (FP)[RS] : Initially no write operand
06 01 S8 CF A4 1 CASEL R8,.7.# : branch on the access type
001F* OBAB 18 2§: .WORD  READ_REG-2% : 1 = read only access
0019* 19 .WORD MODIFY REG-2% 3 § - modify access
0012°* C 0 .WORD WRITE_REG-2% : 3 - write access
040D"* As 1 .WORD  ADDRESS_FAULT=-2$ : & - address access
000C* ; .WORD FIELD_REG-2% : 5 = field access
02 i HALT : 6 = branch access (shouldn't occur)
0 { g 3s: RSB ; Return for FPD set
0B8B4 9 FIELD_REG:
FE78 CD45 58 00 088: uRITE ReEOVL R11,READ_ADDRS(FP)LR5] ; Field reads/writes register
FE38 CD45 5B 8? §§§a % o :ggL R11,WRITE_ADDRS(FP)[R5] ; Indicate write operand address
83(1 1 MODIFY_REG:
FE38 CD45 58 DO E} g - REGHOVL R11,WURITE_ADDRS(FP)[R5] ; Indicate write op:rand address
S0 55 01 78 c? 4 = ASHL #1,R5,R0 ; Get address of location in
50 FEBg CD40 75 C? 5 MOVAQ RS‘D OPERANDS (FP) [RO], RO’ ; READ_OPERANDS to store registers
FE78 CD4 30 0 D . MOVL RO, READ_ADDRS(FP)LR5] ;' Indicite write operand address
08 01 § CF D7 CASEL R9.#1.#8 : branch on the data type
12' DB s 1$: .WORD i -1% : 1 = byte
16' 0BDD .WORD $-1% 3 i - word
1A' 0BDF 6? LORD 4$-1% : 3 - longword
24' OBE1 4 .WORD 23-13 : & = quadword
1F* OBE 6§ .WORD $-1% : 5 = octaword
1A' 0BE 4 LWORD 4$-1% : ? - F_floatin
4" OBE 44 .WORD 68-1% : 7 = D_floating
&' OBE9 45 .WORD 23-13 3 s - G_floatin
F* OBEB 2346 .WORD  58-1% : 9 - H-tloating
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60 68 9 E 47 2%: CVIBL (R11),(RO) ; save operand value
BF 4 RSB ; return
60 68 F 49 3%: CVIWL  (R11),(RO) : save operand value
F RSB : return
60 ?? F A ¥ gggt {511).(R0) ; save operand value
0B AO 0B AB 7D FA 5%: Mova 8(R11),8(R0O) ; save high order quadword of value
60 6% 70 FF & 6%: MOva (R11).(R0) ; save low order quadword of value
01E N g g S 108: BRW ROPRAND _CHECK ; Check for reserved operand
E 9 : Process a Register Deferred Mode Operand Specifier
C g 3 REG_DEF _MODE : ; entrance
52 O0F D1 OC 60 CMPL #15,R2 : is the register PC ?
03 14 0cC08 21 BGTR 1$ s no = ski
03A8 31 O0COA i BRW ADDRESS FAULT ; process the reserved addressing mode
09 5S4 AD 19 EO co 63 1% BBS IPSLSV_FPD PSt(FP) 2% : Return if FPD set
SB 14 AD42 S §1 c1 64 ADDL3  R7,REG-RO(FPILR2],RT1 : form the operand address
0199 1 0C1 65 BRW ACEESS_VALUE : finish establishing the access
05 E}% 2? 2% RSB : Return if FPD set
OE}E gg : Process an Autodecrement Mode Operand Specifier
0C1C 70 DECR_HOD@: ; entrance
52 0 D1 8c1t 4 CMPL #15,R2 ;: is the register PC ?
14 OC1F 7; BGTR 1$ : no - ski
0391 31 oOc2 7 BRW ADDRESS _FAULT : grocoss the reserved addressing mode
OE 5S4 AD 1B EO 0C24 2374 1% BBS #PSLSV_FPD,PSL(FP),2% ; Skip if FPD set
14 AD4 SA (2 0C29 g?S SUBL R10,REG RO(FP)[RSJ ; subtract data size from register
S8 14 AD4 ;7 gt C2E 79 ADDLS R7,REG_ROCFP)CR2J,R11 : form the operand address
017D 1 0C34 7 BRW ACEESS_VALUE ; finish establishing the access
05 E 7 ;3 2%: RSB : Return if FPD set
§E ig E Process an Autoincrement Mode Operand Specifier
C i INCR_MODE : : entrance
52 OF D1 0OC CMPL #15,R2 ; is the register PC ?
OF 14 0OC 4 BGTR 2$ : no - bypass
06 01 58 CF 0C3D 5 CASEL RB.#1.#44 : branch on the access type
0008*' 0C41 3 1% LWORD 2%-1% s 1 = read only access
8 &' 0C4 .WORD  ADDRESS_FAULT-1$ : i - modify access
74' 0C4 s .WORD  ADDRESS_FAULT-1$ : 3 - write only access
000B' 0Cé4 .WORD 58-1 : & = address access
000B' 0C49 ? WORD $-1% : 5 = field access
(4B HALT : 6 - branch access (shouldn't occur)
0E 54 AD 19 E Cb% 9§ 2 BBS #PSLSV_FPD PSt(FP),SS ; Skip if FPD set
S8 14 AD&% €1 0cS 9 ADDL3  R7,REG"RO(FP) RZ% R11  ; form the operand address
14 AD& A go €57 2394 ADDL2 R10,REG RO(FP)CR2] : add the data ?izc to the register
0155 31 0C5¢ 2395 BRW ACCESS UALUE : finish establishing the access
OF 52 D1 OCSF 99 3 CMPL rR2, MS ; is the register P(?
26 1 C62 9 BNEQ 4 : skip if not
50 AD A 8 Cé 33 ADDL2 R10,REG_PC(FP) : Do the increment of PC anyway
563 ? 4% RSB : Return if FPD set
Egg 25? : Process an Autoincrement Deferred Mode Operand Specifier
69 24 § INCR_DEF _MODE : ; entrance
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skip if FPD set

R11 = register value

can we ::ad longword it addresses ?
es - skip

‘13 = size of probe

process the access violation

form the operand address

add longword 1110 to the register
finish establishing the access

is the register PC

skip if not

do autoincrement of PC anyway
return if FPD set

Process a Byte Displacement Mode Operand Specifier

~0

NO =t C€OOYMNO T
- N

- O

B~

b - ]

o~

OV~
—ty

N

0 —
—
—
~

O~ —

PSL(FP), 2%

XA ~>
€N s
UV —PDOr

J(R2],R11

entrance
R11 = location of displacement
can we read the displacement ?
es - skip

10 = size of probe
process the access violation
increment PC

skip if FPD set
R11 = displacement value

add the displacement to the index
add the register to the result
finish establishing the access
Return if FPD set

Process a Byte Displacement Deferred Mode Operand Specifier

REG_PC(FP) ,R11
?goE(rp).:{,(n11)
#1,R10

READ FAULT

REG_PC(FP)

OPSESV FPD,PSL(FP),3$
(R11) K11

REG ROCFPICR2].R11
ngo!crr).t&,(a11)

#4 ,R10

n;lo FAULT

R?, (R11) RN
ACCESS_VALUE

entrance
R11 = location of displacement
can we read the displacement ?
‘os - skip
10 = size of probe
process the access violation
increment PC
skip if FPD set
R11 = displacement value
add the register to the displacement
can we {?a longword it addresses ?
es - skip
‘1 = size of probe
process the access fault
form the operand address
finish establishing the access
Return if FPD set

Process a Word Displacement Mode Operand Specifier

REG_PC(FP)
?ooz(rp).oé

.
.o

1
R11)

entrance
R11 = location of the displacement
can we read the displacement
‘03 - skip

10 = size of probe

age 49
% 3%
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Operand Decoding Routines
3 D 4 BSBW
C D 462 18: ADDLZ2
§ D 4 8BS
D i A CViv
C D 465 ADDL
D14 24 9 ADDL
D19 24 BRW
S O0D1C 2468 2%: RSB
DID 24 :
DI1D 24 3
g}g 27 WORD DEF:HODE
80 D1D 6;5 = ARovL
D21 2474 PROBER
1 D s 475 BNEQ
g D 479 MOVL
DB 247 B8SBW
C D 673 1$: ADDL2
§ D 47 BBS
D 480 CVTw
D3A 2481 ADDL
D3F 24 PROBER
D4é& 24 BNEQ
g 068 4 MOVL
0 O0Dé& 485 BSBW
§1 D4 4 ? 2%: ADDL3
1 DS i BRW
05 0p5 488 3$: RSB
DS& 2489 :
DS& 2490 :
D54 2491 :
D54 2492 LONG_DISP_MODE:
DO O0DS4 249 mOvL
0 DSB8 2494 PROBER
1 DSD 2495 BNEQ
g DSF 49 MOVL
06; 49 B8SBW
cg Dé 498 1%: ADDL2
E D69 249 8BS
08 D?? 580 MOVL
C D 501 ADDL
0 0p74 50§ ADDL
1 0079 25 BRW
S 0p7C 4 2%: RSB
D7D S 3
D7D 9 :
D7D 3
D7D LONG_DEF _MODE :
0 0p7D AovL
D81 1 PROBER
D 8 1 BNEQ
g D 1; MOVL
D 1 BSBW
C D 14 18%: ADDL2
E D 15 BBS
D D9 1; MOVL
C D9A 1 ADDL?2

}

tream

12
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Process a Word Displacement Deferred Mode Operand Specifier

#4 ,R10

a;lb FAULT
R7,(R11),R11
ACCESS_VALUE

AR TETETE FPRETE PR TE PR PR PR TR PR PR PR TR T

AX/VMS Macro V04-00

rocess the access violation
nﬁronont PC
Skip if FPD set
R11 = displacement value
add the ind’:
add the regis
finish

Return 1f FPD set

entrance
R1

‘o - skip

10 = size of probe

process the access violation
increment PC

skip if FPD set

R11 = displacement value

add the roaistor to the displacement
longword it addresses ?

can we rea

‘0 - skip
10 = size of probe

process the access violation
form the operand address

finish establishing the access

Return if FPD set

Process a Long Displacement Mode Operand Specifier

REG_PC(FP) ,R11
?goE(rP).al.(n11)
READ FAULT

#4 ,REG_PC (FP)
#PSLSVTEPD,PSL(FP),28
(R11) ,R11

R7,R11

REG ROCFP)CR21,R11
ACCESS_VALUE

Process a Long Displacement Deferred Mode Operand Specifier

ailo FAULT
¥ n;s_rc(rp)

cp%* VTEPD,PSL(FP),3$
(R11) R
REG_RO(FP)CR2],R11

o
ke

LIATETETATE TR TATETE PR PR TN T

entrance

R11 = location of the displacement
can we read the displacement ?

‘o - skip

10 = size of probe

process the access violation
increment PC

skip if FPD set

R11 = displacement value

add the index to the displacement
add the register to the address
finish establishing the access

Return if FPD set

entrance

1 = location of the displacement
can we read the displacement ?

‘oa - skip

10 = size of probe
rocess the access violation
n$rolcnt PC

skip if FPD set

R11 = displacement value

add the register to the displacement

————— ey
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to the displacement
er to the result
stablishing the access

= location of the displacement
can we read the displacement ?

o B
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68 04 FD AD ? D9F 1 PROBER MODE(FP),#4,(R11) ; can we read longword it addresses ?
6 DA4 BNEQ 2$ 3 "8 - skip
SA 4 g DA MOVL #4 ,R10 ; = size of probe
013F DA BSBW a;io FAULT : process the access violation
S8 6B 7 DA 2s: ADDL3Y R7,(R11),R11 : form the operand address
0001 31 0pB BRW ACCESS_VALUE ; finish establishing the access
5 83‘ g 3s RSB : Return if FPD set
ggz ’ : Set Up the Type of Access Requested
DB4 ACCESS_VALUE: ; entrance
06 0O 58 %F DB& CASEL R8,.#1.44 : branch on the access type
0016°* 0DBS 18: .MORD READ CHECK-1$ : 1 - read only access
09(' DBA 1 .WORD MODIFY CHECK=-1$ : i - modify access
078* 0DBC 25 i WORD WRITE_CHECK-1$ : 5 - write only access
008' 0DB S .WORD 53-13 : & - address access
0008' ODC 534 .WORD $-18% : 5 = field access
0 DC 535 HALT : 6 = branch access (shouldn't occur)
0 8%4 g 9 2$: RSB : return with the operand address
ogg: g 3 ; Perform Error Checking for Modify Access Operands
DC4 gl.o MODIFY_CHECK: ; entrance
60 10 O0DC4 41 BSBB WRITE _CHECK : check write (and read) access
FE78 CD4S SB DO ODC6 Ski MOVL R11,READ_ADDRS(FP)LRS] ; Set read operand address
1F N oggg gz‘ BRB ROPRAND_CHECK ; Check for reserved operand
gEE gzs ; Perform Error Checking for Read Only Access Operands
DCE s:.? READ_CHECK: ; entrance
FE78 (D45 S D0 ODCE 548 MOVL R11,READ ADDRS(FP)SRSJ : Set read operand address
FE38 CD4 D& 0DD& 254 CLRL WwRITE _ADBRS (FP) RS : Indicate no write operand
68 SA FDAD O DD9 2550 PROBER MODE (FP) ,R10,(R11) : can we read the operand ?
o0 1 pD 51 BNEQ ROPRAND CHECK : yes - test for reserved operand
DE ;i CMPCOND SSS_ACCVIO.CDND_NAHE(FP): s this an SS$_ACCVIO fault?
01 1; DE BNEQ 1 : Skip if not
DE9 4 RSB : Return
OOFE 0 EA 5 18: BSBW READ_FAULT : process the access violation
DED 9 ROPRAND _CHECK:
DE S CMPCOND SS$_ROPRAND ,COND_NAME(FP); Is exception SS$_ROPRAND?
S 13 0oF 53 BEQL 183 : 1f so, skip operand check
08 01 9 F ODFA S CASEL R9,#1.,#8 : saso on data type
1* ODF 60 18: .WORD  10$-1§ : 1 - byte
1* 0€ 21 .WORD 10%-1% : ¢ = word
1* 0E i .WORD 10%-1% : 5 - Longword
1' 0E 6 .WORD 10%-1% : & = quadwor
1* OF 64 .WORD 10%-1% I octouor?
12' OE 65 .WORD $-1% : ? - F_floating
12° OEOA 2? .WORD $-1% : 7 = D_floatin
1€' OEOC .WORD $-1% 3 s - 6_floating
00000100 8F 68 09 07 &b Of § 88 25 iNBIY 8393, (R11).#°X100 Bt R
: g N : or ve ?
% e dm el ATRORE L
s u
00000 F C 4 1 72 3%: CHPZV  #4_ 112,(R11) ,#*X800 : 6 reserved operand?
it " .. 89 ? E 7§ BEQL 1§ : 1f so, SSS_ROPRAND
0 3 74 RSB : Else return

-
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8000 8F 88 ? E28 S 48: CMPV (R11),#*x8000 : H reserved operand?
1 E2D ’ BEQL 18 : If so, SSS_ROPRAND
g E2F 7 1?3: RSB : Return
0193 1 E ;8 118: BRW OPERAND _FAULT ; Cause SSS_ROPRAND fault
3 :
E ? : Perform Error Checking for Write Only Access Operands
E g HRITE_CHGCK: ; entrance
68 SA FD AD Og 3 4 PROBEW MODE(FP),R10,(R11) ; can we write the operand ?
146 1 3 5 BNEQ 1% 3 {os - bypass
E3A 9 CMPCOND ?it,ACCVlO.COND-NAHE(FP): s exception SS$_ACCVIO?
1 EA; BEQL : 1t so, skip access test
011 3 ) g BSBW WRITE _FAULT : process the access violation
03 FC AD g § E46 BBS #V_REGISTER,FLAGS(FP),18 ; no local store checking - skip
00 g E4B 0 A58W LOCAL_TEST ; test for a write into local storage
FE78 CD4 D4 OE4 91 18: CLRL READ_KDDRS(FP)[RS] : Indicate no reading
FE38 CD& 58 82 Eg 9; MOVL R11,0RITE_ADDRS(FP)LRS) ; Indicate write operand address
EEA §95 BRANCH_ACCESS:
FE3B CD45 D& OESA S9$ CLRL HR!!%_ADDRS(FP)(RS] ; Indicate no write operand
02 01 59 CF OESF 259 CASEL R9.#1.#2 ; Case on data type
gg' €6 598 18: .WORD  BRANCH_BYTE-1$ : 1 = byte
028' 0E65 259 .WORD  BRANCH WORD-1$ ;: 2 = word
004%' Eé 600 .WORD BRANCH LONG-1$ : 3 = longword
0149 3 Egg ggé BRW ADDRESS_FAULT ; ALL other types get SS$_RADRMOD
E6C 260 }
EgE ggg : Process a Byte Branch Displacement Operand
E6C 2606 BRANCH_BYTE: ; entrance
S8 SO AD DO E? 6 MOVL REG_PC(FP) ,R11 : R11 = location of the displacement
68 01 FD AD ? ET gog s:ggea ?QDE(FP).li.(Rll) : can we read the displacement ?
: -5
S8 8? g E7 610 MOVL #1,R10 3 16 = sizg of probe
006E E7A 2611 BSBW READ FAU*T : groccss the access violation
S8 68 9 E7D 61§ 1$: cviBL  (R11Y,RY : R11 = branch displacement
AD D6 OF 61 INCL_ REG_PC(FP) ; increment PC
58 AD E 614 ADDL2 REG_PC(FP),R11 : compute the branch destination
FE7B (D45 58 D E 615 MOVL R11,READ_ADDRS(FP)[R5] ; Store the branch address
0 E8D 61? RSB : return
E3E 561
E E g1§ : Process a Word Branch Displacement Operand
ES8E 261 BRANCH_WORD: ; entrance
S S0 AD E 6 g MOVL REG_PC(FP) ,R11 : R11 = location of the displacement
68 0 FD AD E 6 PROBER MODE(FP),#2,(R11) : can we read the displacement ?
E9 624 BNEQ 1; : ‘03 - skip
SA E99 2625 MOVL #2.R10 :+ R10 = size of probe
004C E9C 26 9 BSBW REA FA?%T 3 gr?coss the access violation
58 E9F 1$: CVTw (R117,R : R11 = branch displacement
0 AD C EAi g ADDL?  #2,REG_PC(FP) : increment PC
B SOAD CO OEA ADDL ngé,rctm R11 : compute the branch destination
FE78 (D45 5B 8 EAA 26 ? MOVL 5 I.READ_AﬁbRS(FP)[RS] : Store the branch address
EBO 26 RSB ; return
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§ g 3 Process a Longword Branch Displacement Operand
9 BRANCH_LONG: ; entrance
S8 SO AD 0 MOVL REG_PC(FP) ,R1 : R11 = location of the displacement
68 04 FD AD g PROBER MODE(FP),#4,(R11) : can we read the displacement ?
6 BNEQ 1% 3 ‘06 - skip
SA 4 g MOVL #4 ,R10 : R10 = size of probe
0029 BSBW READ FA**T s process the access violation
S8 68 D 1$: MOVL (R117,R : R11 = branch displacement
0OAD 04 C ADDL2  #4,REG PC(FP) : increment PC
B SOAD ADDL n;é_rctm R11 : compute the branch destination
FE78 CD45 SB gg =ggL R 1.READ_A60RS(FP)£RSJ 3 Stgro branch address
: return

Test for a Write into Local Storage
entered by subroutine branching

parameters: R10 = Number of Bytes to be Written
R11 = Destination Address

returns with R11 = Corrected Destination Address

LA A LA LA LA TETE PR A TR TR PR TR TR TR T

MMMMMMMMMMMMMmMMMMMMmMMM MMM MMM MMM MMM MMM MmMmmmmm
MMMMMOOOD0O0O0O0O0O0O0O0O0O0O0O0DODDODOODOOODOAOOADDODOOO®ODO®OmD
DI =CODMBOE SN DDs NO OO N —d b ad b b d
o~ OO OO OO OO OO OO OOV OO OOV OV OOV OO OOV OO OO OO

0
0
0
§ g Discussion
0 6 This routine checks the write operation described by
0 6 the parameters in R10 and R11 for a write into the Emulator's
0 6 working storage. If such a write is about to take place, R11
8 g 3 is changed to an address where the write will not do any harm.
65 LOCAL_TEST: : entrance
53 S8 AD 9E 6? MOVAB LOCAL_END(FP) ,R3 : R3 = byte following local storage
53 58 01 6 CMPL R11,R3 ; is the write above the frame ?
00 1E 68 BGEQ 1% 3 ‘cs - bypass
53 58 5A (01 99 ADDL R10,R11,R3 : R3 = byte following operand
56 53 DI 0 CMPL-  R3,SP ; is it above the stack pointer ?
06 1B 71 BLEQU 1% ; no - operand is not in local storage
58 58 AD 9; 7; MOVAB  TEMP(FP),R11 : redirect the write to TEMP
0 8 ;‘ 18: RSB ; return with the operand address

1
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Introduction

For each of the exceptions recognized, there is a routine
which is branched to (except for access violations in which

a subroutine branch is used instead) as soon as the condition
is detected. This routine pushes a shortened version of the
si?nol array onto the stack and branches to SIGNAL_START which
builds the signal and mechanism arrays in the proper place in
memory and enters the signal dispatcher to search for handlers
to process the condition. [f the exception was a fault, the
routine FAULT_RESET is called to restore the registers to
their values when the instruction was started.
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Access Violations

The routines READ_FAULT and WRITE_FAULT are called by
subroutine bronchin? when memory probes of read and write
access fail during instruction emulation. The register R11 is
assumed to contain the location of the area being probed
and the register R10 is assumed to contain its length. The
routine tries to produce the fault under controlled conditions
and returns if it can not produce the fault. If it can produce
the fault the the fault is signaled with the reason mask bein
the reason mask from the attempt to produce the fault and wit
the violation address as the address of the first byte of the
area for which the access violation occurs.
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F
F 3
F .
F READ_REASON:
F .WORD
g F MOVAB
F 1STB
D0 OF MOVL
06 OF RET
F 3
F 3
F 3
F 76 :
F 764 :
F 725 :
F 4 9 :
F 76 :
F 763 REASON_HANDLER:
oogo F 7 .WORD
D OF 770 MOVQ
DS OF m TSTL
12 OF 77; BNEQ
F g 77 CMPCOND
12 OF&3 277% EQ

L 12

'§-3EP-198 10328 YLTGRTL. SAESC180Ec00r man: 1

READ_FAULT = Process a Read Access Violation Fault
entered by subroutine branching

parameters:

#*M<RO,R1,R2>
R11,R
?gbé(FP).ll,(RZ)

?gDE(FP).l1.-1(R2)[R1OJ

-1(R2)5RIOJ.R0
#511,R

:o.g READ_REASON
RO,2$

FAULT_RESET
ggoat,LOCAL(rP).SP
R1

ogss,Accv10

¥

SIGNAL _START
#*M<ROTR1,R2>

R1
R1

LA TETE PR TR TR TR TEPATA PR PR TR TRA PR DA DB LA DA T

0 = Size of Area boing Read
1 = Location of Area being Read

cntranao
save RO,R1,R2
RZ2 = probed address
is the first byte readable ?
no - bygass
is the last byte readable ?
‘ s = bypass
= address of last byte
compute address of first bad byte
et the reason mask
e read went all right - bypass
reinitialize registers and clear TP
shorten the frame
push the bad address
push the reason mask
push the condition code
push the number of arguments
signal the condition
restore RO,R1,R2
get back

READ_REASON - Get the Reason Mask for a Read Access Violation

parameter:
returns with

0
B*“REASON_HANDLER, (FP)
(R2)

#1,R0

R2
RO

R1

REASON_HANDLER - Condition

parameters:

returns with

P1
P2

o
o

Address for which Probe Failed

Status of Access Attempt
Reason Mask if Unsuccessful

entrance

entry mask

set up the condition handler
touch the location

indicate a successful read
return

Handler for Reason Routines

Signal Array Location
Mechanism Array Location

Condition Response

entrance

entry mask

RO and R1 = location of arrays
condition from establisher frame ?
no - bypass

access violation condition ?

no - bypass

Page
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A D& OF& CLRL (R1) ; return zero status in R
10 A1 88 Aa 0 Fkg MOVL l%RO).16(R1) : ro urn the reason m sk ?n R1
5 C OF&D CLRQ -éSP) : ult PC and leve r unwind
00002800'8? g F&F CA%LS [ | g‘SYSSUNHlND 3 unu n? the r,a’on rout ne frame
918 &F F56 1$: CviWL  #SSS_RESIGNAL,RO ; specify condition not handled
4 ; % Tg? RET ; return
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FSC 2783 :
F E ; g : WRITE_FAULT = Process a Write Access Violation Fault
; E ; 9 : entered by subroutine branching
F5C 27 s : parameters: R10 = Size of Area being Written
; E ; 4 3 R11 = Location of Area being Written
F5C 2791 WRITE_FAULT: 3 ontranac
7 Bs F5C 795 PUSHR  #*M<RO,R1,R2> : save RO,R1,R2
52 B D FSE 79 MOVL R11,R ; R2 = probed address
62 01 FD Ag ?g Fg 796 PROBEW MODE (FP),#1, (R2) ; is the first byte writeable ?
1 F g 795 BEQL 1% i N0 - byfass
FF A24A 01 FD AD OD OF6 799 PROBEW MODE(FP) ,#1,-1(R2)LR10] ; is the last byte writeable ?
A 12 F?F 79 BNEQ 18 3 ‘53 - bypass
S% FF A24A 9E OF71 2798 MOVA -1(R2)5R10].R2 S = address of last byte
b O1FF BF AA OQF76 2799 BICW 0511‘R : compute address of first bad byte
97" AF 08 FB OF78 2800 1$: CALLS :o.g WRITE_REASON : get the reason mask
12 5 58 OF7F 2801 BLBS RO,2$ : the write went all right - b{pass
00BA 0 rsg 80; BSBW FAULT_RESET ; reinitialize registers and clear TP
SE F8 AD 9E Fg 80 MOVAB  SHORT_LOCAL(FP),SP . shorten the frame
52 DD OF89 304 PUSHL R2 ; push the bad address
51 DD OF8B 05 PUSHL R1 : push the reason mask
0 DD OF8D 2806 PUSHL l%SS,ACCVIO : dush the condition code
0 D OF8F 2807 PUSHL # : push the number of arguments
00DB 1 O0F9N 308 BRW SIGNAL _START : signal the condition
07 BA O0F9% 09 28: POPR #*M<RO,R1,R2> ; restore RO,R1,R2
05 8;89 g}? RSB : get back
0:3; g}g 3 WRITE_REASON - Get the Reason Mask for Write Access Violation
§:3; g}g : parameter: R2 = Address for which Probe Failed
0F97 2816 : returns with RO = Status of Access Attempt
8:3; }; : R1 = Reason Mask if Unsuccessful
0F97 19 WRITE_REASON: : entrance
0000 OF97 0 WORD O ; entry mask
60 96 AF  9E O0F99 1 MOVAB B*REASON_HANDLER,(FP) ; set up the condition handler
62 00 80 OF9 28 ; ADDB2  #0,(R2) : try to change the location
50 01 00 OFAg 8 MOVL #1,R0 ; indicate a successful write
04 8;:‘ g g RET ; return

1 e 10 Crrrrrrcc<ccccccC-a wnr

bl wbed POYDDOWVOOI~ | D
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FAL 7 :
;22 s : OPCODE_FAULT = Process an Opcode Reserved to Digital Fault
::2 ? 3 entered by branching
FAGL § : no parameters
FA& :
FA4 4 OPCODE_FAULT: ; entrance
0098 30 OFA 5 BSBW FAULT_RESET ; reinitialize registers and clear TP
SE  FB AD 9E OFA7 ) MOVAB  SHORT_LOCAL(FP),SP ; shorten the frame
043C 8F 3¢ rAg 837 MOVZWL #SS$_OPCDEC,=(SP) : push the condition code
01 gb 8FB 3 PUSHL M : push the number of arguments
00BA 1 o;g; 20 BRW SIGNAL _START ; signal the condition
0;3% 821 3 ADDRESS_FAULT = Process an Invalid Addressing Mode Fault
8FBS 84§ : entered by branching
OFBS 2844 :
OFBS 2845 : no parameters
OFBS 2846 :
QFB5 2847 ADDRESS_FAULT: ; entrance ,
0087 30 OFBS 2848 BSBW FAULT_RESET ; reinitialize registers and clear TP
SE F8 AD 9E OFB8 2849 MOVAB  SHORT_LOCAL(FP),SP : shorten the frame
7E° 044C BF 3C OFBC 2850 MOVZWL #SSS$_RADRMOD,=(SP) : push the condition code
01 DD OFC1 2851 PUSHL M : push the number of arguments
00A9 31 8;%2 %ggi BRW SIGNAL_START ; signal the condition
8;%2 Zggg : OPERAND_FAULT = Processed a Reserved Operand Fault
0FC6 §856 : entered by branching
OFCé 2857 :
OFC6 2858 : no parameters
OFC6 2859 :
8FC6 860 OPERAND_fAUL!: ; entrance
0076 30 OFC6 2861 BSBW FAULT_RESET ; reinitialize registers and clear TP
E_FBAD 9E OFCY 286§ MGVAB  SHORT_LOCAL(FP),SP : shorten the frame
7TE 0454 8F 3C OFCD 286 MOVZWL #SSS_ROPRAND,=-(SP) : push the condition code
01 DD OFD2 2864 PUSHL M : push the number of arguments
0098 31 OFD& 2865 BRW SIGNAL _START ; signal the condition
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RESIGNAL = Resignal original exception
entered by branching
no parameters

This routine is branched to when the user's action routine
returns to us with a failure status, indicating the desire
to resignal the original exception. First we call
FAULT_RESET to undo any register modifications caused bz
oBerand processing. Note that we assume that the user has
NOT modified any register or the PSL before requesting

a resignal. We then reset our SP to goint to the original
signal arra‘ (it's probably already there anyway) and
decrement the parameter count by 2, as needed by
SIGNAL_START. "We then branch to SIGNAL_START.

LA TE PE PR R PR TR DA TR PR PR PR PR PR PR TR T

Undo register modifications
Point SP to signal args
Adjust argument count.
Indicate a resignal

Do the signal

RESIGNAL :

BSBB FAULT _RESET
MOVL SAVE_SIGARGS(FP),SP
SUBL2 #2,(SP)
BISB2  #M_RESIGNAL ,FLAGS(FP)
BRW SIGNAL _START

TTTT T TTTT T T TT T T T TTTTTTTTTTTTTTTRTTTTTTTm ™M
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35 : USER_SIGNAL - Signal user-supplied exception

3; E Calling sequence:

99 : CALL USER_SIGNAL (fault_flag.rl.r, context.rl.r,
g : signal_args.rl.ra)

98§ 3 Parameters:

00000004 981 fault_flag = 4 ; The address of a Longword whose
9 i : low bit, if set, indicates that
98 : this exception is to be signalled
904 : as a fault. If the Low bit is
905 ; clear, the exception is to be
38 3 signa[lod as a trap.

: If a fault, all register

: modifications which resulted from

; operand processing are rolled back.
; It a trap, the current contents

;: of the registers are used. The

; current state of the PSL is used in
: either case.

0
o
oo
e 8B BeBe RN Be BB NN N

00000008 context = 8 The longword passed

to the user action routine as
the signal routine's context.
This longword contains the FP of
the appropriate invocation of

LIBSDECODE_FAULT.

The address of an array of lLongwords
sRecifying the signal arguments of
the exception to be signalled.

The first longword contains the
count of following Longwords.

Unlike the signal arguments list
passed to a condition handler, this
array does not contain the PC and
PSL, and the count reflects their
absence.

0000000C signal_args = 12

LA TE PR TR TR PR PR TR PR T

O O OO 0O 0 O O O O O O VOOV OOVOOVOOOOVOOO

This routine is called from the user action routine when it wishes
to signal an exception. The address of this routine's entry mask
was passed to the user action routine as an argument.

: USER_SIGNAL unwinds the stack frames back to the frame of the

: associated invocation of LIBSDECODE_FAULT, whose FP was specified
: as ''context’’. This unwinding is not a full unwind, but onaly

: calls associated handlers with the SS$_UNWIND condition.

U

The user-specified si?nal args are then pushed on the stack and
control branches to SIGNAL_START. Depending on whether the
“fault_flag'' parameter is Set, FAULT_RESET may or may not be called.

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
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001 FE8 2949 WORD  “M<R2,R3,R&>
3 08AC DO OFEA 9?0 MOVL  context(AP),R3 : Get context FP value
4 4 BC FE 951 MOVL ] ault_flangP).R4 ; Get fault indicator
0 C Aa D FF 955 MOVL signal_args(AP) R0 ; Get address of signal args
51 6 D FF 95 MOVL (RO) ,R ; Get argument coun
S0 0& AO41 DE OFF 954 MOVAL 4(R85[R1].RO : Position RO fast signal args
70 DD OFF 955 18: PUSHL  =(RO) : Push a signal argument
FB 51 F& 1§§ 829 SOBGEQ R1,1$ ; Loop till all pushed
1 958 ;¢
}00 3S§ : Call handlers between our caller's frame and ‘‘context’’ frame with SS$_UNWIND
5¢ O0CAD DO 1§8 921 MOVL SFSL_SAVE_FP(FP) ,R2 ;: Get caller's frame
2 Dg 100 96; 2$: TSTL (R2) ; Does this frame have a handler?
1 13 1009 296 BEQL 33 : Skip if not
E 7C 1008 2964 CLRQ -(SP) ; Construct mechanism List
7 D& 100D 2965 CLRL -(SP) : Depth=0
5 DD 100F 2966 PUSHL R2 ; Establisher's FP
84 D 1011 2967 PUSHL #4 : n of mechanism args
7E 0920 8F C 1013 2968 MOVZWL #SSS_UNWIND,=-(SP) : Push unwind condition code
01 DD 1018 2969 PUSHL " : n of signal args
08 AE 9F 101A 2970 PUSHAB B8(SP) ; Address of mechanism args
04 As 9F 101D 2971 PUSHAB & (SP) ; Address of signal ar?s
51 6 0 10 g 97§ MOVL (R2) ,R1 : Handler address in R
00000000°GF 16 10 97 JSB GASYSSCALL_HANDL : Call the handler
SE. 26 CO 1029 2974 ADDL2  #36,SP ; Reset SP
52 0C A2 DO 102C 2975 3% MOVL SFSL_SAVE_FP(R2) ,R2 : Get next frame
53 52 D1 1030 2976 CMPL R2.R3 : Is this our frame?
D2 12 1033 2977 BNEQ 2$ ; Loop if not
1035 2978
1035 2979 ;+
1035 2980 ; R2 now has the desired FP. Switch frames. SP is pointing to the signal
1035 931 ; args.
1035 29 i :*
1035 298
SO 52 DO 1035 2984 MOVL R2,FP : Switch frames
02 5¢ E9 1038 2985 BLBC R4, 48 : Skip if not fault
gZ 10 1038 989 BSBB FAULT _RESET : Roll back register modifications
0 N }8;2 838 4$: BRE SIGNAL_START : Go do the signal
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1$:
2%:

tream
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FAULT_RESET:
BBS

MOVAB
MOVAB

Mova
Mova
Mova
Mova
Mova
Mova
Mova
MOVL
MOVL
BBCC
RSB

15-SEP=-1984 23:55: AX/VMS Macro V04-00 Page
6-55?-1336 f1:3§:28 LIBRTL.SRCILIBDECODF .MAR; 1 v (38)
FAULT_RESET = Perform Reinitialization Operations for a Fault
entered by subroutine branching

no parameters
Discussion

This routine restores

for a fault.

Vs » s 3 % % % s OV
I Oy Ao ~O)

b(FP).1$

X+ O
-0 W

WO o~ DO%
VDDV DDDDMBDO
N=O0O0O0O0O00O0OO—~WnN
MO rnrwrnrnd O
L R O )
OV + + 4+ 4+ 4+ 4+ 4%

]
W
~>2
~m

LA TEATEATE PR TR TR TR T AP A TR TR PA ER 1

———— e

the original register contents

entrance

skip if FPD set

Address of original RO
Address of glacc to restore RO
Restore RO=R1

Restore RZ2-R3

Restore R&4=RS

Restore R6-R7

Restore R8-R9

Restore R10-R11

Restore AP-FP

Restore SP

Restore PC

clear the trace pending bit
return
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SIGNAL_START = Build the Parameter Blocks for SIGNAL
entered by branching

G 13

parameters: (SP) = Truncated Signal Array Size (M)
4(SP) = Condition Code
8(SP) = First Signal Argument

4*<M=1>(SP) = Last Signal Argument
Discussion

This routine builds the signal and mechanism arrays
for a condition generated bK LIBSDECODE_FAULT. It is entered
with the signal array for the condition except for the
PC and PSL pair pushed onto the stack (with the
pushed array length corrcspondingly shortened). The signal
array, mechanism array, and the handler parameter bloc
are then constructed on the user's emulated stack. The routine
then removes LIBSDECODE FAULT's frame from the stack and enters
the signal dispatching Toop at SIGNAL.

Notes: 1. The precise format of the information pushed onto
the user's stack is given in the description of
SIGNAL below.

2. The method of getting out of LIBSDECODE_FAULT used in
this routine is essentially the same as that used
in NORMAL_EXIT.

: entrance
(SP)+,R7 : R7 = number of signal parameters
lé R7,R8 : Rs = size of the signal parameters
#52,R8,RO : RO = size of signal information
TEST FRAME ; make sure we have room for it
REG_SP(FP) ,R6 : R6 = user's stack pointer
REG_PC(FP),=(R6) : push the PC, PSL pair
R8,R6 : make room for the signal parameters
R .(;P) (R6) : push the signal parameters
#2.R -{R6) : push the signal array length
.- (R6) : push code for SIGNAL (vs. STOP)
REG_ROCFP) ,=(R6) : push user's RO and R1
lg_RESIGNAL.FLAGS(FP).IS : Is this a_resignal?
g’.-(nb) 3 g:‘ push =3 (depth number)
SAVE _DEPTH(FP) ,~(R6) 3 Rosggnal. use saved handler depth
REG_FP(FP),=(R&) : push the user's FP
#4,=(R6) : push the mechanism array length
R6,.-(R6) : push the mechanism array location
28(R6) ,=(R6) ; push the signal array location
#2,-(R$) : push the handler parameter count
REG_AP(FP),SAVE AP(FP) : put the user's PC, PSL pair back
BASIGNAL,SAVE PC(FP) store the return point
FRAME_END+4 (FP) ,RO : RO = location of end of frame
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=009 Operand Decoding Routines 6-SEP-1984 11:0 LIBRTL.SRCILIBDECODF .MAR; 1 (21)
56 50 C2 10C& 3077 SUBL2Z RO,R6 ; R6 = distance of user SP from it
51 56 02 00 EF 10C7 3078 EXTIV  #0.#2,R6,R1 : R1 = stack alignment
06 AD 02 OE 51 FO 10CC 3079 INSV R1 #MASK AL!GN #2,SAVE HASK(FP) ; store it into the frame
SO 51 (O 100; 080 ADDL?2 RO ; compute the parameter area location
FCAD 56 FE BF 78 10D 081 ASHL 0-2 R6,=4(R0O) ; store the parameter count
04 } 8% 83; RET ; return (to SIGNAL)

-
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%lgggECODE_FAULT - Decode instruction stream 1 -1936 $:53:% AXIVHE Macro

5=SEP 4
Operand Decoding Routines 6-SEP=-1984 11:05:2 LIBRT Okcos

ro V04- Page SS
«SRCILIBDECODF .MAR; 1 (22)
SIGNAL = Signal the Condition
entered by branching
parameters: ( Described in Note 3 )
Discussion
Following is a description of the information which
is assumed to be pushed onto the stack when the

routine SIGNAL is entered. The values are all
Llongwords.

L=

Handler Parameter Block:
(SP) 2 (handler parameter block Length)
4(SP) signal array location
8(SP) mechanism array location

Mechanism Array:

OO0O0O0O0O0OOOO VYV VOV VY VOOV

CONOC WIS AN = OO 00 NOM WSS LN = © 0 00 N0 W8S LN =2 © O 00 O WA S5 N = © O 00 NN WV 8 LN — OO 00 ~IO N

12(SP) & (mechanism arra; Length)
16(SP) wuser's FP (establisher frame)
0(SP) =3 (establisher depth)

4&(SP) wuser's RO

8(SP) wuser's R1

Information Not Part of any Array:
32(SP) 1 (code for SIGNAL)
Signal Array:
36(SP) signal array length M

40(SP) condition code
44(SP) first signal argument

<4rM>+ g(SP) last signal argument
<4*M>+352(SP) user's PC
<4*M>+36(SP) user's PSL

The user's stack gointor should coincide with the
address <&4*M>+40(SP).

We now jump to the VMS entry point to look for a handler.

AR LA LR L A L R L R LR LR L LR LR A LR R L L A T T T T R T R R R R R R E s TR T R TR TAE A TE T

w
i
-

" JNP G*SYSSSRCHANDLER
.END : End of module LIBSDECODE_FAULT
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= Decode instruction stream

L1BSDECODE _FAULT

Symbol table
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LIBSDECODE _FAULT = Decode instruction stream 15-SEP=1984 23:55:5 X/VMS Macro V04=00 Page 67
Symbol table 6-SEP-19gL 71:05:28 ! IBRTL.SRCILIBDECODF .MAR; 1 ’ (32)
PATRN_ADDH AQ7 R PATRN_BVS 62 R
PATRN_ADDH AQA R PATRN_CALLG Cg R
PATRN_ADDL 979 R PATRN_CALLS (8 R
PATRN_ADDL 72 2 PATRN_CASEB 4g R
PATRN_ADDP& 2 & PATRN_CASEL 83 R
PATRN_ADDP 8 R PATRN_CASEW 9 “
PATRN_ADDW B PATRN_CHME B
PATRN_ADDW R PATRN_CHMK 75 R
PATRN_ADWC 979 R PATRN_CHMS 8 7S R
PATRN_AOBLEQ 980 R PATRN_CHMU 75 R
PATRN_AOBLSS R PATRN_CLRB 4D R
PATRN_ASHL R PATRN_CLRL A R
PATRN_ASHP R PATRN_CLRO A R
PATRN_ASHQ 0 # PATRN_CLRQ 0 § &
PATRN_BBC 08 Fi 0 PATRN_CLRW 0 73 R 0
PATRN_BBCC 000 g 8 PATRN_CMPB 000094A R 0
PATRN_BBCCI 000 7 PATRN_CMPC 0000878 R 02
PATRN_BBCS 000 R 0 PATRN_CMPC 0000881 R 02
PATRN_BBS 0008 & 8 PATRN_CMPD 0000090E R 02
PATRN_BBSC 000 R PATRN_CMPF 0000802 R 02
PATRN_BBSS 0000 g 0 PATRN_CMPG 00009FS5 R 02
PATRN_BBSSI 0000 R 0 PATRN_CMPH 0000 58 R 02
PATRN_BEQL 0000 1] 0 PATRN_CMPL 00000987 R 05
PATRN_BGEQ 0000862 R 0 PATRN_CMPP3 00000896 R 0
PATRN_BGEQU 0000862 R 0 PATRN_CMPP4 0000866 R 02
PATRN_BGTR 0000 R 0 PATRN_CMPV 00009A1 R 02
PATRN_BGTRU 00000 [ 0 PATRN_CMPVW 0000970 R 02
PATRN_BICB 80008 R 0 PATRN_CMPZV 000009A1 R 02
PATRN_BICB oog R 8 PATRN_CRC 00000853 R 0
PATRN_BICL 0000979 R PATRN_CVTBD 000008FD R 0
PATRN_BICL 0008 g 0 PATRN_CVTBF 00 8 C1 R 0
PATRN_BICPSW 000 R 0 PATRN_CVTBG 00 E4 R 02
PATRN_BICU% 0 R 0 PATRN_CVTBH 00000A17 R 02
PATRN_BICW 00 B 0 PATRN_CVTBL 0000953 R 02
PATRN_BISB§ 00 R 0 PATRN_CVTBW 0000956 R 02
PATRN_BISB 000 g 0 PATRN_CVTDB 00008F4 R 02
PATRN,&ISL‘ 080 0 R 0 PATRN_CVTDF 0 1D R 0
PATRN_BISL 000 R 8 PATRN_CVTDH 0 CE R 0
PATRN_BISPSW H PATRN_CVTDL 00 FA R 0
PAtau_alsug f 0 PATRN_CVTDW 00008F7 R 05
PATRN_BISW R 0 PATRN_CVTFB 0 B8 R 0
PATRN_BITB & 0 PATRN_CVTFD 0 E1 R 0
PATRN BITL R PATRN_CVTFG 0000A47 R 0
PATRN_BITW H PATRN_CVTFH 8 46 R 8
PATRN_BLBC R PATRN_CVTFL ggs 5
PATRN_BLBS R PATRN-CVTFW 0 R
PATRN_BLEQ ] PATRN_CVTGB 908 R
PATRN_BLEQU H PATRN_CVTGF 901 R
PATRN_BLSS R PATRN CVTGH AO4 R
PATRN_BLSSU R PATRN_CVTGL 3E1 I
PATRN_BNEQ R PATRN_CVTGW 85 7
PATRN_BPT 5 PATRN_CVTHB AOE R
PATRN_BRB R PATRN_CVTHD A4D R
PATRN_BRY % PATRN_CVTHF A4A R
PATRN_BSBB R PATRN_CVTHG A37 R
PATRN_BSBW R PATRN_CVTHL Al4 R
PATRN_BVC # PATRN_CVTHW A1l R
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LIBSD
Symbol table

PATRN_CVTLB
PATRN_CVILD
PATRN-CVTLF
PATRN-CVTLG
PATRN-CVTLH
PATRN_CVTLP
PATRN_CVTLW
PATRN_CVTPL
PATRN_CVTPS
PATRN_CVTPT
PATRN_CVTRODL
PATRN_CVTRFL
PATRN_CVTRGL
PATRN_CVTRHL
PATRN_CVTSP
PATRN_CVTTP
PATRNCVTWB
PATRN_CVTWD
PATRN_CVTWF
PATRN_CVTWG
PATRN_CVTWH
PATRN-CVTWL
PATRN_DECB
PATRNDECL
PATRN_DECW

PATRN-DIVD
PATRN_D

lVF;
IVF
lVGg
IVG
IVHg
IVH
IVL

PATRN_DIVL§
PATRN_DIVP
PATRN_DIWW
PATRN"DIVW
PATRNEDITPC
PATRN"EDIV
PATRN_EMODD
PATRN_EMODF
PATRN_ERODG
PATRN_EMODH
PATRN_EMUL
PATRN_EXTV
PATRN_EXTZV
PATRN_FFC
PATRN_FFS
PATRN_HAL T
PATRN_INCB
PATRN_INCL
PATRN.INCW
PATRN. INDEX
PATRN. INSQHI
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= Decode instruction stream

c
“LOCC
PATRN MATCHC
PATRN_MCOMB
PATRN_MCOML
PATRN_MCOMW
PATRN_MF PR
PATRN_MNEGB
PATRN_MNEGD
PATRN_MNEGF
PATRN_MNEGG
PATRN_MNEGH
PATRN_MNEGL
PATRN_MNEGW
PATRN_MOVAB
PATRN_MOVAL
PATRN_MOVAO
PATRN_MOVAQ
PATRN_MOVAW
PATRN MOV
PATRN_MOVC3
PATRN_MOVCS
PATRN_MOVD
PATRN_MOVF
PATRN_MOVG
PATRN_MOVH
PATRN_MOVL
PATRN_MOVO
PATRN_MOVP
PATRN_MOVPSL
PATRN_MOVQ
PATRN_MOVTC
PATRN_MOVTUC
PATRN_MOVW
PATRN_MOVZBL
PATRN_MOVZBY
PATRN_MOVZUL
PATRN_MTPR
PATRN_MULB
PATRN_MULB
PATRN_MULD
PATRN_MULD
PATRN_MULF
PATRN_MULF
PATRN"MULG
PATRN_MULG
PATRN_MULM
PATRN_MULMW
PATRN-MULL
PATRNMULL
PATRN MULP
PATRN_MULW2
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CJLIBDECODF .MAR; 1 (22)
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= Decode instruction stream

g
SUBG%

SCANC
SKPC
SPANC
SUBB;
suBs
SUBG
SVPCTX
1STB
XORB;
XORB
XORL?Z

SUBD;

SUBD

SUBHi

SUBH

SUBL;

POL YD
POLYF
POLYG
POLYH
POPR
PROBER
PROBEW
PUSHAB
PUSHAL
PUSHAO
PUSHAQ
PUSHAW
PUSHL
PUSHR
REI
REMQH]
REMQT]
REMQUE
RET
ROTL
RSB
SBWC
SOBGEQ
SOBGTR
~SUBF
~SUBL
~SUBP&
~SUBP6
“SuBue
~SuBW
T1STD
CTSTF
"1ST6
“ISTH
TTSTL
C1STW
“XFC

PATRN

LIBSDECODE_FAULT

Symbol table
PATRN_MULW3
NOP

PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN_SUBF
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
PATRN
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LIBSDECODE _FAULT = Decode instruction stream

Symbol table
TEST_FRAME 398 R 02
USER_ACTION = 8888800
USER_ACT_ADR = FFFFFDE
USER_ACT_ARG = FFFFFDE
USER_ACT_ENV = FFFFFD%A
USER_ARG = 000000
USER_SIGNAL FE8 R 02
V_REGISTER s 8
V_RESIGNAL = 0001
WORD_DEF _MODE 80 0D1D R 05
WORD DISP_MODE 0000CF& R 0
WRITE_ADDRS = FFFFFE%S
WRITE_CHECK 00000E33 R
WRITE_FAULT OOOOOFss #
WRITE_REASON 00000F97 R
WRITE_REG 00000BBA R 02
L cesveosseccens +
! Psect synopsis !
..................
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ( 0.) NOPIC USR CON ABS LCL
$ABSS 00000000 ( 0.) 01 C 1.) NOPIC USR CON ABS LCL NOSHR
_LIBSCODE 000010E2 ( &322.) 02 ( 2.) PIC USR CON REL LCL SHR
D L L L L L T T &
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 32 oo:oo:oo.gs 00:00:00.99
Command processing 128 00:00:02. 1 00:00:03.29
Pass 1 422 00:00:1 .3g 00:01:47.95
Symbol table sort 0 00:00:81.3 00:00:05.07
Pass 2 414 00:00:04.98 00:00:18.11
Symbol table output 1 00:00:00.24 00:00:01.09
Psect synopsis output 1 00:00:00.81 00:00:00.01
Cross-reference output 0 00:00:00.00 00:03:00.00
Assembler run totals 1000 00:00:22.12 00:02:16.51

Thg working set Limit was 2100 pages.

115302 Lytes (226 pages) of virtual memory were used to buffer the intermediate code.

There were 70 pages of symbol table space allocated to hold 1132 non-local and 112 local symbols.
38 source Lines were read in Pass 1, producin? 29 object records in Pass 2.

18 pages of virtual memory were used to define T4 macros.

! Macro library statistics !

terrecvecrn s e e T e m e ® wm - o= ¥

Macro Llibrary name Macros defined

_$2558DUA28: [SYSLIBISTARLET.MLB; 2 9

EXE
EXE

o V04-00 P
LIBDECODF .MAR; 1

NOSHR NOEXE NORD NOWRT NOVEC BYTE
RD WRT NOVEC BYTE
RD NOWRT NOVEC LONG

70

(22)
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771 GETS were required to define 9 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=L15$:LIBDECODF/0BJ=0BJS:LIBDECODF MSRCS:LIBDECODF/UPDATE=(ENHS:L IBDECODF)
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