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1-009 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1 (1
.TITLE LIBSDECODE _FAULT - Decode instruction stream
IDENT /1-009/ ; File: LIBDECODF.MAR Edit: SBL1009

A AAAAAAAAAARAAR AR ARl R R 2 SRR SRR R SRR 2RR;

1980, 1982, 1984 BY
ORPORATJON, MAYNARD, MASSACMUSETTS,

-y '

RNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
TH THE TERMS OF SUCH LICENSE AND WITH THE
F THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY (QOTHER
REOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
SON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

T
*
*
*
.
*
.
"
*
*
TRANSFERRED. .
.
*
*
*
.
*
*
*
*
.

FURN]
NCE Wi

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
eggPoaz??ba NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT

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

LR BN BN 2N BE BN BN BN N BN BN b AN BN BN Nk BN BN %

A AL RAAAA AR 2R R 222 222X X RS

R 2 J
FACIL 'TY: General Utility Library

ABSTRACT:

LIBSDECODE_FAULT is a procedure which analyzes the instruction
stream and environment at the time of an instruction 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 Zave. Because of the large
amount of common code between this module, LIBSEMULATE and
LIBSSIM_TRAP (also written by Derek Zave), all three
modules should be investigated if a problem should be found
in any one of then.

MODIFIED BY:

1-001 - Original, SBL 12-Aug-1981

1-002 - Make register change counters words instead of bytes, since the
modification can conceivably be greater than 256 b;tos.
Increase user stack to 80 longwords to be safe. SBL 11-Sept-1981

1-003 - Correct argument count test for user_arg and opcode_table.
Correct test for valid standard 088030. Correct register-mode
operand ?rocoss\ng. SBL 20-0ct-1981 ,

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

(elelelelelelelelclelolelelalolalealelel=lclaliclelalelololalalclolelolalolelelalalelelslalelslalalslolola’alalatlala]
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1-009 6-SEP-1984 11:05:20 ([LIBR L.SRCILIBDECODF.MAR;1
8008 ga : Write access codes. SBL 22-0ct-1981
00 9 ., 1=005 - Correct and rearrange order of exce tion-tspe chgcks. Use
0000 60 ; LIBSGET _OPCODE if a BPT is found. 5SBL 10-Dec-1981
0000 61 ; 1-006 ~ [f FPD Ts set, and the addressing mode is autoincrement or
8000 6§ ; autoincrement deferred, and $he ase register is PC, do the
000 65 . autoincrement an{wgg. This is because we must step the PC over
0000 64 ; the operand. $SB =Jun=1982
8008 65 . 1-007 - Don't set PSLSV_TP if PSLSV_TBIT is set. The architecture says
00 66 we're not su Eogsd to, sng Tt gets in the way of doing trace
0008 67 ; trapping. S ~Nov=198
000 68 . 1-008 - Add new parameter original_registers to the action routine which
8000 99 ; contains the contents of the registers at the time of the fault
000 0. BEFORE autoincrement/autodecrement. Recognize new return status
0000 n . LIBS_RESTART from action routine to restart current instruction.
0000 7§ : This allows trace routines to be implemented. Retract 1-007, as
0000 78 . the rest of the code properly manipulates TP, SBL 11-Hay-1¢83
8888 ;g . 1-009 - Fix ‘‘branch destination out of range''. SBL 24-May-1983
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1-009 DECLARAT]ONS 6-SEP-1984 11:05:20 [LIBRTL.SRCILIBDECODF .MAR;1 (2)

0000 77 .SBTTL DECLARATIONS
0000 78 ;
0000 79 ; LIBRARY MACRO CALLS:
0000 80
0000 81 $SSDEF . System Status Codes
0000 8§ $SFDEF : Stack frame definitions
0000 8 SOSCDEF . Descriptor codes
0000 84 SCHFDEF : Condition handling codes
0000 85 $PSLOEF . Processor Status Longword codes
8888 gg SLIBDCFDEF ; LIBSDECODE_FAULT definitions
8888 gg ; EXTERNAL DECLARATIONS:
0000 90 .DSABL GBL ; Force all external symbols to be declared
0000 91 JEXTRN SYSSCALL _HANDL ; System routine that calls handlers
0000 9§ EXTRN SYSSSRCHANDLER ; Sastem routine that looks for handlers
0000 9 EXTON SYSSUNWIND : SUNWIND system service
0000 94 FATRN LIBSGET OPCODE ; Get original opcode from debugger
0000 95 LEXTRN LIBSSTOP . Signal severe error
0000 96 EXTRN LIBS_INVARG . Invalid argument error code
8888 gg EXTRN LIBS_RESTART ; Restart current instruction
0000 99 . MACROS:
0000 100 ;
0000 101 _ .
0000 10% : Macro for Conﬂaran Condition Codes
0000 10 .MACRO CMPCOND COND,LOC
0000 104 CMPIV  #3,#26,L0C,#CONDR-3
0000 105 .ENDM
0000 106 o
0000 107 ; Macro for generating operand definition codes
0000 108 .MACRO OPDEF  A1,A2,A3,A4,AS5,A6
0000 109 .IRP XCODE,<A1,A2,A3,A4 A5 ,AG>
0000 110 .1F NOT_BLANK XCODE
0000 111 .BYTE <LIBSK _DCFTYP XEXTRACT(1,1,XCODE)@LIBSV_DCFTYP>+ -
0000 112 LIBSK_BCFACC_REXTRACT(0,{,%CODE)
0000 113 ENDC
0000 114 .ENDR
0000 115 .BYTE LIBSK_DCFOPR_END
0000 116 .ENDM
0000 117
0000 118
0000 119 ;
0000 130 . EQUATED SYMBOLS:
0000 121 )
0000 12% : See body of routine
0000 123 .
0000 124 ; OWN STORAGE:
0000 125 .,
0000 126 . NONE
0000 127 ;
8888 }23 : PSECT DECLARATIONS:

00000000 1%0 LPSECT _LIBSCODE PI1C, USR, CON, REL, LCL, SHR, -
8888 }%; EXE, RD, NOWRT, LONG
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1-009 DECLARATIONS 6-SEP-19 1:05:20 (LIBRTL.SRCILIBDECODF.MAR;1 (3

0000 1 l. M (AR AR AR AR i i A X R R R R R R R S PR S R 2 R2 2222
0000 135 : * .
0000 136 : * ] .
0000 137 : * Assorted Definitions .
0000 138 : * *
0000 139 : * .
0000 140 : LA A A R A A R e R R R R R R X R R R R X X R R R R XA R 222}
0000 14 :
0000 14% K
0000 14 :
0000 144 R Parameters
0000 145 :

00000050 0000 146 CALL_ARGS = 80 : flexible stack space (longwords)
0000 147 : This is enough for 16 octaword
0000 148 . operands, plus some extra room.
0000 149 :
0000 150 :
0000 151 : Call Frame Layout
0000 152 ; . .

00000000 0000 153 HANDLER = 0 ; condition handler location

00000004 0000 154 SAVE_PSW = 4 ;. saved processor status word

00000006 0000 155 SAVE_MASK = 6 ; register save mask

0000000E 0000 156 MASK_ALIGN = 14 ; bi gosition of alignment bits

00000008 0000 157 SAVE_AP = 8 ; user's argument pointer

0000000C 0000 158 SAVE_FP = 12 : user's frame pointer

00000010 0000 159 SAVE PC = 16 ; return goint

00000014 0000 160 REG_RO = 20 ; user's RO

00000018 0000 161 REC_R1 = 24 ; user's R

0000001C 0000 16% REG_RZ = 28 : user's R2

00000020 Q000 163 REG_RS = 32 . user's R3

00000024 0000 164 REG_R4 = 36 ; user's R4

00000028 0000 145 REG_RS = 40 : user's RS

0000002C 0000 166 REG_R6 = 44 . user's Ré

00000030 0000 167 REG_R? = 48 ; user's R?

00000034 0000 168 REG_R8 = 52 . user's R8

00000038 0000 169 REG_R9 = 56 . user's R9

0000003C 0000 170 REG_R10Q = 60 ; user's R10

00000040 0000 171 REG_R11 = 64 ; user's RI1

00000044 8888 };g FRAME_END = 68 ; end of call frame
0000 174 : Call Frame Extension Layout
0000 175 :

00000044 0000 176 REG_AP = 68 ; user's AP

00000048 0000 177 REG_FP = 72 : user's FP

0000004C 0000 178 REG_SP = 76 ; user's SP

00000050 0000 179 REG_PC = 80 ; user's P(

00000054 0000 180 PSL = 84 ; user's PSL

00000058 0000 181 LOCAL_END = 88 . end of our local storgge .

00000058 8888 }g% TEMP = 88 ; temporary area for arithmetic
8888 }gé : Local Storage Layout

FFFEFFFF 0000 186 SAVE_ALIGN =  HANDLER=1 : saved copy of alignment bits

FFFFFFFE 8000 137 SAVE_PARCNT =  SAVE_ALIGN-1 ; saved copy of parameter count

FFFFFFFD 0000 188 MODE = SAVE _PARCNT-1 . access mode for probes

FFFFFFFC 0000 189 FLAGS = MODE -1 . indicator flag bits

FFFFFFF8 0000 190 SAVE_DEPTH = FLAGS~4 ; saved copy of signal depth

—
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FFFFFFF8 0000
FFEFFFFG 0000
FFEFFFFO 0000
FFFFFFEC 0000
FFFFFFES 0000
FFFFFFES 0000
FFEFFFEQ 0000
FFEFFFDC 0000
FFEFFFDS 0000
FFEFFFD& 0000
FFEFFFDO 0000
FFEFFFCC 0000
FFEFFFC8 0000
FFEFFFC4 0000
FFEFFFCO 0000
FFFFFFBC 0000
FFEFFFBS 0000
0000
0000
0000
0000
0000
0000
FFFFFEBS 0000
0000
0000
0000
0000
0000
0000
FFFFFE?8 0000
0000
0000
0000
0000
0000
0000
FFFFFE38 0000
0000
0000
0000
0000
0000
0000
FFFFEDF8 0000
0000
FFEFEDF4 0000
FFFFFDFO 0000
0000
FFFFFDEC 0000
0000
FFFFFDES 0000
FFEFFDEG 0000
FFFFEDEQ 8000
FFEFFDDC 0000
FFEFFDDS 0000
FFEFFDDB 0000

truction stream 1
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start of short local storage
original P(C
original SP
original FP
original AP
original R
original R10
origina' R9
original R8
original R7
original R6
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original Rl
original RO
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: Define sixteen octawords to hold immediate mode
; operands which are to be read.

READ _OPERANDS = ORIG_RO - 256 : 16 octawords for operands

¢
. Define array of read operand addresses to be passed to user's action
. routine.

READ_ADDRS = READ_OPERANDS - 64 : 16 longword addresses

bl g

: Defiqe array of write operand addresses to be passed to user's action
: routine,

WRITE_ADDRS =  READ_ADDRS ~ 64 : 16 longword addresses

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

OPERAND_TYPES = WRITE_ADDRS - 64 : 16 Longwords

N_OF OPERANDS = OPERAND TYPES- &
IRSTR_OPCODE = N_OF _OPERANDS - &

INSTR_DEF = INSTR_OPCODE =4

USER_ACT_ARG INSTR_DEF =4
USERTACTZENV = USER_KCT_ARG=4
USERZACTZADR = USERZACTZENV=4
SAVE_SIGARGS = USERZACTCADR-4
COND™NAME = SAVE_S1GARGS=-4
LOCAC_START =  COND_NAME

Number of operands
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

LB X R KR FE BB EN NI NI

—_r

P
:05:2 LIBRTL.SRCILIBDECODF .MAR; 1




L IBSDECODE _FAULT = Decode instruction stream 15-SEP=1984 23:55:56 VAX/VMS Macro v04-00 Page 6
1-009 DECLARATIONS 6-SEP=-1984 11:05:20 (LIBRTL.SRCILIBDECODF.MAR;1 (3
0000 548 ;
8888 2?8 . Flag Bit Numbers
00000000 0000 251 V_REGISTER = 0 ; Current operand is a register
00000001 0000 252 V_RESIGNAL = 1 ; Resignal requested
0000 253 ;
0000 254 : fFlag Bit Masks
0000 255 .
00000001 0000 256 M_REGISTER =  1av_REGISTER ; Current operand is a register
00000002 8888 ggg M_RESIGNAL = 18V_RESIGNAL ; Resignal requested
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0

» .SBTTL LIBSDECODE_FAULT -
* 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
operag?s. and calls a user-supplied procedure to handle the
exception,

CALLING SEQUENCE:

status.wlc.v = LIBSDECODE_FAULT (sigargs.rlu.ra, mechargs.rlu.ra,
user_action.cx.dp
[, user arg.rz.v
(., opcode_table.rbu.rald)

LIBSDECODE _FAULT
1-009

el 4

NS N AN NN AN AN AN AN AN AN N N AN AN NI PO R A PO NI A AU AN NI AL NI AL AU PNV N NI RO NI AL PURNOMNORNRVLRONONVRORITONIPRONNOND e
b e d et e e = QOO OQOOOOOOVOVOVOVVOVOVVVOVOOOAAOCOCO00 NN NNNNNNNNOOOTOOO

o
(a2 PN
" >3

~
oo
o d
e X o)

ecode instruction stream.

oo CN

FORMAL PARAMETERS:

Be Be Ve Ve Ve Ve Vo Vo Vo VsVe Bo eV Vs &4

00000004 sigargs = & : Address of signal arguments array
00000008 mechargs = 8 ; Address of mechanism arguments array
0000000C user_actinn = 12 : Address of descriptor ot user-action

. procedure. Datatype may be BPV, in

; which case the environment value is

: loaded into R1 before calling. Other

. types are assumed to be ZEM. .
00000010 user arg = 16 : Argument to user action routine (optional)
00000014 opcode_table = 20 ; Address of byte array that specifies

additional opcode definitions. See
text below for more information.

IMPLICIT INPUTS:
NONE

IMPLICIT OUTPUTS:
NONE

COMPLETION STATUS:

SSS_RESIGNAL Resignal exception to next handler
This status is returned if the current
exception is not one of the recognized
taults 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 .
This exception is signalled if an instruction

OAASNN 2 OOV NN AN w2 OO O N W S AN =2 OO NN S LN 2 O VO NO WIS LN =S OO NN B Wi =0 rC

s Ve Ve %o Ve BaVe Ve Vo000 Ve NaWe Ve Ve Ve Ve Ve Ve NeVe Ve G Ve Ve Ny

wlelelelelelelelelelelelelelelslolelelolelelalelelaleleleoleleleleleloleleleleleolelels]

elelelelalelelelelo]lelelelolalelelelalelalel=d
olololelelelalolelelalalclalelalelvl=l=lolele]
lelelelolelalelelelelelelelelalolelalealalalelels)
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0000 17 definition in the user-supplied opcode
0000 18 . table contains an invalid operand definition
0000 19 or it more than 16 operands are defined.
0000 %0 ; Because this exception is signalled after the
0000 1. si?nal frames are unwound, the exception
0000 2§ ; will appear to have come from a procedure called
0000 343 ; at the point of the faulting instruction.
0000  3¢4 .
0000 325 ;--
0000 3%6
0000 327 ENTRY LIBSDECODE_FAULT,- ; entrance
003C Q000 g%S “M<R2,R3,RL,R5> ; entry mask ]
S0 04 AC DO 0002 9 MOVL si?args(AP),RO : RO = signal array location
51 06 A0 DO 0006 330 MOVL CHFSL _SIG_NAME(RO),R1 ; R1 = signal name
000A 331 CMPCOND SS$_ROPRARD,R1 ; Reserved operand fault?
SA 13 0013 332 BEQL 2$ ; Ok if it is
0015 333 CMPCOND SS$_FLTOVF _F,R1 : Floating overtlow fault?
& 13 Q01 334 BEQL 2% : Ok if it is
0020 335 CMPCOND SSS_FLTUND_F ,R1 ; Floating underflow fault?
& 13 0029 336 BEQL 2% : Ok if it is
0028 337 CMPCOND SSS_FLTDIV_F,R1 : Floating divide-by-zero fault?
39 13 0034 338 BEQL 23 : Ok if it is ]
0036 339 CMPCOND SS$_OPCDEC,RT : OEcode reserved to Digital?
2E 13 003F 340 BEQL 23 : Ok if it is
0041 341 CMPCOND $S$_OPCCUS,R1 : OEche reserved to customers and (SS?
23 13 0Q04A 342 BEQL 2% ; Ok if it is
004C 343 CMPCOND S$S$_ACCVIO,R1 . Access violation?
1C 13 0051 344 BEQL 2$ : Ok if it is
0053 345 CMPCOND SS$_BREAK,R1 ; Breakpoint fault?
11 13 005C 346 BEQL 2% . Ok if it is
005 347 CMPCOND S$S$_TBIT,R1 . Trace pending fault?
06 13 0067 348 BEQL 2% : Ok if it is i
50 0918 8F 3C 0069 349 1%: MOVIWL #SS$S_RESIGNAL, RO : Resignal exception
04 O006E 350 RET ; Return to caller
006F 351
006F 352 ;¢ i )
006F 353 ; C(heck to see if we can at least read the instruction opcode. If not,
006F 354 . simply resignal. Get opcode into R3
006F 355 ;-
006F 356 )
51 60 DO 0Q06F 357 28%: MOVL (RO) ,R1 ; Get signal argument count
51 FC AD4Y DE 0072 358 MOVAL =4 (RO)ILR1I,RY : Get address of PC/PSL pair
51 61 70 0077 359 MOVQ (R1) R1 : Get PC/PSL in R1-R2
52 52 02 18 EF 007A 360 EXTZV  #PSL$V_CURMOD,W#PSLSS_CURMOD,.R2,R2 : Get current access mode
61 01 52 0C 007 361 PROBER R2.,#1,TR1) ; Can we read first byte?
E& 13 0083 362 BEQL 13 : 1f not, resignal
53 61 9A 0085 363 MOVIBL (Rl)‘RS ; Get first opcde byte
FD 8 S3 91 0088 64 CMPB R3,#*XFD . 2-byte opcode?
09 1F 008C 65 BLSSU 3% : sktg it not
61 02 52 0C O0O08E 66 PROBER RZ2,.#2,(R1) : Probe both bytes
DS 13 0092 367 BEQL 1% : Skip it not accessible
53 61 3C 0096 368 MOvZWL (R1),R3 ; Get both opcode bytes
0097 369
0097 70 ;¢ ) )
0097 71 . If the opcode is BPT, and if the exception is not SS$_BREAK, see
883; 3;% ; it the debugger has modified the instruction stream.

—
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1-009 LIBSDECODE _FAULT = Decode instruction st 6-SEP=-19 5:¢ LIBRTL.SRC IBDECODF.HAR;1 (4)
03 §3 DY 0097 76 3%: CMPL RS #4xX03 ; ls it a BPT?
4 15 009A 75 BNEQ (% 3 : No. skip
SO0 04 AC DO 009¢C 76 MOVL si aras(AP) : Get condition name
00AQ 77 CMPCOND BREAK,CHFSL _SIG_NAME (RO) ; Is it SS$_BREAK?
gk 12 00AA 78 BNEQ : No, skip
54 1 D0 QOAC( 79 MOVL R1 RG : Save P(C
51 DD QOAF 80 PUSHL R? : Push PC of instruction
00000000°'GF Q01 fB 0081 81 CALLS #1,G"LIBSGET_OPCODE ; Try to get original instruction
51 5¢ 00 0088 8% MOVL R4 ,R1 : §store PC
53 SO 00 0088 8 MOVL RO,R3 : R has original opcode
FD 8F S0 91 Q08¢ 84 (MPB RO,#*XFD . 2-byte opcode?
2( 1f Q0C2 85 BLSSU 4% ; skip if not
6! 02 2 0C 00cs 86 PROBER RZ2,#2,(R1) ; Can we read both bytes?
9F 13 00C8 387 BEQL 1% ; Resignal if not
53 61 3C O00CA 188 MOvIWwL (R1),R3 ; Get second byte
53 S0 90 00CDp 189 MOVB  RO.R$ : Get first byte
0000 390
0000 391 ;+ ] ) ) ) )
0000 39% ;: See if the opcode is defined in either the user's opcode table or
0000 393 : our own.
0000 394 ;-
55 S3 D0 0000 395 48: MOVL R3, RS ; Save ‘‘real’’ opcode
05 6C 91 0003 396 CMPB (AP) #<opcode_table/4> ; opcode_table present?
27 1F 0006 3197 BLSSU STD OPCO E : No
5S4 14 AC 00 0008 3198 MOVL opcode _table(AP) ,Ré : Get address of user opcode table
21 13 000C 399 BEGL S D _OPCODE : 1f no table, look in standard tables
51 84 9A OQO0DE 400 10s: MOvVZBL (R4T+, R ; Get first byte from table
FD 8F 51 91 QO0E1 401 CMPB R, #*XFD ; Is it a 2-byte opcode?
00 1F 00ES 402 BLsSu 11§ : Skip if not
51 FF AL 3C OQ0E7? 403 MOVZWL =1(R4),R1 . Get two-byte code
S¢ 06 O00EB 404 INCL R4 ; Update table pointer
FFFF BF 51 B1 OQOCED 405 (MPY R1,#*XFFFF . End of opcode definitions?
0B 13 O00F2 406 BEQL STD_OPCODE : It so, search standard tables
§3 S1 B1 O00F& 407 118:  C(MPW  R1,A3 ' Is this the right opcode?
&1 13 00F7 408 BEQL INSTR_FOUND ; 1t so, we've got it!
86 95 O00F9 409 12%: 15718 (RG)+ . Skip to next opcode
FC 13 00F8 410 BEQL 12% ; Defined by end byte of zero
DF 11 00FD 411 BRB 10% ; Look at next opcode
O0FF 412
O00FF 413 ;+ .
Q0FF 414 ; Search our standard tables of opcode definitions.
OOFF 415 ;-
OQ0FF 416
QOFF 417 STD_OPCODE: L
FD 8F 53 91 O0OFF 418 (MPB R3,#*XFD ; Known two-byte '‘stick’’?
1« 1E 0103 419 BGEQU  20$ : Skip if maybe
S6¢ 00000446°EF43 3¢ 0105 420 MOVIWL TAB_ 18YIE(R3] R4 ; Get pattern offset
25 13 010D 421 BEQL NOT_FOUND . 1f zero, unknown opcode
5¢ 00000446°EF&L 9 010F 422 MOVAB TAB IBYTECR4],Ré ; Get pattern address
21 11 0117 423 BRB INSTR _FOUND ; Pattern address in R&
19 1A 0119 456 20%: BGTRU  NOT _FQUN : We have onl‘ the FD stick
53 53 F8 8F 78 0118 425 ASHL #-8,R3,R . Get second byte alone
54 00000646°'EF4L3  3C 0120 426 MOVIMWL TAB ZBYTE[RSJ R&4 ; Get pattern address
0A 13 0128 427 BEQL NOT_FOUND : It zero, unknown opcode
5S4 00000646°EF4L  9F 012A 428 MOVAB TAB 2BYTELR4],R4 . Get address of pattern
06 1 8}%2 2%8 BRB INSTR _FOUND
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0136 431 ;+
8} 2 2 § : Come here if we can't find a definition for the instruction.
0134 434
81 4 4%5 NOT_FOUND:
50 0918 8F 3C 0134 436 MOVIWL #SSS_RESIGNAL,.RO ; resignal current exception
06 0139 437 RET : Return to CHF
OlgA 438
013A 439 ;+
013A 440 ; We now know that we want to handle the excegtion. Unwind the
013A 441 ; stack frames back to the one which caused the exceptions. We actually
81§A 44; ; don't reset SP until the very end.
134 443 ;-
013A 444
013A 445 INSTR_FOUND:
St F4 AD  9E Q13A 446 MOVAB =12(FP),SP ; allocate stack sgace AP, FP, SP
OFCO 8F BB OQ13E 447 PUSHR  #“M<R6,R7,R8,R9,R10,R11> ; save registers R6-R11
S€ 18 (2 0142 448 SUBL2  #24,SP ; allocate space for RO,R1,R2,R3,R4,RS
S0 S0 00 8}23 228 MOVL FP,RO ; RO z current frame pointer
60 D5 0148 451 4$: TSTL (RO) : Does that frame have a handler?
2? 13 8}2? 2?% . BEQL 5% ; Skip if not
014C 456 ; (all frame's handler with SS$_UNWIND. Note that this is not exactly
014C 455 ; how SVSSUNUIND does it, but iS5 our best approximation. The d1fference
8}2% 229 : is that there is no protectton from overlapping unwinds.
7E S0 DO 014C 458 MOVL RO,=-(SP) : Save our RO
TE  7C 0Q14F 459 CLRQ =(SP) . Construct mechanism argument list
0151 460 : Use dunnz RO-R1 since we'll
0151 461 : ignore what the handler do to them
0151 46% : anyway,
7€ D& 0151 46 CLRL -(SP) ; Depth=0
SO0 DD 0153 464 PUSHL RO : Establisher s FP
06 DD 0155 465 PUSHL  #4 : Number of mechanism args
7E 0920 8F 3C 0157 466 MOVIWL #SS$_UNWIND, =-(SP) ; Create unwind signal argument Llist
01 oD 015C 467 PUSHL M
08 AE  9F Q15€ 468 PUSHAB 8(SP) : Mechanism List location
06 AE  9F 0161 469 PUSHAB 4 (SP) : Signal List location
51 60 D00 0164 470 MOVL (RO) ,R1 ; Handler address
00000000°'GF 16 0167 471 JSB G‘SY§SCALL _HANDL ; Call condition handler
SE 24 CO 016D 47% ADDL2  #36 ; Pop back to our saved RO
SO 8¢ 00 8};0 2;4 MOVL (SPS* RO ; Restore our RO
. ¢
8};% 2;2 : Ok, we're back from calling the handler. Now unwind the frame.
51 06 A0 OC 00 EF 0173 477 §s: EXTIV  #0,#12,SAVE _MASK(RO),R1 ; R1 = register save mask
5 14 AQ 9E 0179 478 MOVAB § _RO(RO) ,R2 ; R2 = start of registers in RO frame
53 D& 0170 479 CLRL R : clear the register index
53 S1  CC 53 EA OQ17F 480 6%: FFS R3,#12,R1,R3 : find the next saved register
08 13 0184 481 BEQL 78 : no more saved registers - bypass
6E4S 8§ DO 0186 48§ MOVL (R2)+,(SP)CR3] : ?et the rog1stor value
5 D6 018A 48 INCL R3 : Increment the register number
F1 11 018C 484 BRE 6$ : look some more
530 AE 08 A0 70 018§ 485 7%: Mova SAVE_AP(RO) ,4B(SP) : get the values of AP and FP
10 A0  00000004°'8F D1 019 486 CMPL #SYSSCALL HANDL*‘ 16(RO); 1s this the condition handler ?
06 13 0198 487 BEQL 8s : yes = bypass

—
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tion stream 15 SEP-19§4 %3.55:5 AX/VMS Macro V04-00 Page 1
= Decode instruction st 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1 (

MOVL Si(SP),RO ; RO = Location of next call frame
BRB 5 ; unwind the frame
8%: SUBLY  #28,sigargs(AP) RO

1
4)

: Find the address of the point

; before the signal arguments List
; where we will save the signal

. depth, user-action procedure and
. argqument, operand pattern address
. and opcode.

s Set saved copy of SP

: R1 = mechanism array location

)

MOVL RO,S56(SP)

MOVL mechargs (AP) ,R1
mova CHFSL _MCH_SAVRO(R1),(SP):

MOVL CHFSL_MCH_DEPTH(R1) ,4(RO) ; Save signal depth

MOVL user _action(AP) ,R? : Get user-action routine descriptor
CMPB  DSCSB_DTYPE(R1) . #DSCSK_DTYPE_BPV ; Bound procedure value?

get RO and R1

BNEQ 9% ; Skip if not
gggo ?8§CSA_POINTER(R1),B(RO); Fetch address and environment
9%: MOVL DSCSA_POINTER(R1),8(R0) ; Fetch address
CLRL 12(ROY : No environment
108: CLRQ 16 (R0O) : Assume no user-arg
CmMPB (AP) ,#<user_arg/é4> : Is it present?
BLSSU 113 : No
MOVL user ara(AP),16(RO) ; Fetch user-arg
118 MOVL R4, 20(RO) ; Save opcode pattern address
MOVL RS,24(R0) : Save opcode )
MOVL 28(RO) ,R1 ; Get signal argument List count
movL  28(ROIER1], (RO) ; Move PSL to safe spot
MOVL RO,28(RO)(R1] ; Move address of saved PSL to

PSL's place on the stack

*

At this point, the stack Looks like this:

$o--mcom-ccssecscccccoee + <=« SP at exception time
: pointer '‘'A’ H

¢emcccccaccccccccccccaas +

' PC '

tecccncccccoccncccccccnan +

: signal arg #n-2 i (it any)

L X T e e T Y )

i signal condition name ;

L A L L 253 L L T 30 L 2 3 XX ¥ ¥ X X ¥ )

i operand pattern addr i

! user-action argument |
+

iuser=action environment'

tooccscccccas esssesssscscss +
¢ user-action address i
doccnccsvscccssscassasacns
i signal depth i

: PSL i <= R0 <- pointer ''A"

—
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1-009 LIBSDECODE _FAULT - Decode instruction st 6-SEP=-1984 11:05:20 ([LIBRTL.SRCILIBDECODF.MAR;1 (4)
1F5 &5 ; 4o = = e e e e e -- +
1FS 49 ; ... (unknown Llocations)
1fF5 47 e = = = o e e e - - +
01FS 48 ; : saved SP :
01FS 549 ; D +
01FS 550 . : saved FP '
01FS 551 ; 4 @ = o e o = e e - +
01F5 SSi ; ... (saved R2-AP)
01FS 553 ; 4o o @ v o e oo - +
01FS 554 ; ' saved R1 :
01FS 555 ; tecmccnccnccccnccacccnaa +
01F5 556 : saved RO 1 <= SP
01FS 557 ; tecccnceaa cecccceccceccan +
01F5 558 .
01F5 559 . We now restore registers RO-SP in a single POPR. When we're done,
01FS 560 ; SP will point to the saved PSL where RO points now.
01FS 561 ;+
01FS 565
7FFF 8F BA 0Q1FS 56 POPR #“M<RO,R1,R2,R3,R4 RS5,- ; restore registers RO-SP
01F9 564 R6.R7,R8,R9,R10,R11,AP,FP,SP>
0tF9 565
01F9 566 ;+
81;3 ggg . Compute distance we need to move SP to get CALL_ARGS arguments.
7E 00000047 B8F 1C AE (3 O01F9 569 SUBL3  28(SP),#<CALL_ARGS=9>,-(SP) ; Number of longwords to subtract
0202 570 : \\ 28(SP) is the number of sigargs
0202 SN ; \\ The constant 9 includes 7
0202 572 : \\ other pushed arguments, 1 for
0202 573 : \\ the sigargs count and f for the
0202 574 . \\ longword which is pushed by
0202 575 : \\ this instruction.
6E 04 C4 0202 S76 MULL2  #4,(SP) : Get number of bytes
SE 6 C2 Q205 577 SuUBL2  (SP),SP : There are now CALL_ARGS longwords
0208 578 : from (SP) to where we've stored_
0208 579 : "pointer A''. The CALLS instruction
0208 580 : will push one more Longword.
11°'AF 00000050 8F FB 0208 581 CALLS  #CALL_ARGS,B“DECODE_FAULT : call the major routine
00 85}? gg% HALT ; execution should never return here

-
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LT - major processing routine 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1
.SBTTL DOECODE_FAULT - major processing routine
DECODE_FAULT = major processing routine

C -

parameters: ( Described Below )
Discussion

This is the major processin? routine for LIBSDECODE FAULT.
The parameter List consists of LALL_ARGS+1 longwords, the last
several of which contain the signal arguments (ist (including
PC and PSL), the handler depth (from the now=-clobbered
mechanism List) and the addresses of the user action routine,
environment, argument, instruction operand pattern

address, and instruction opcode.

When the routine is entered the CALLS instruction saves
the user's registers RO to R11 in order and saves AP and FP
elsewhere in the frame. The routine extends the saved
registers by saving the user's AP, FP, SP, PC, and PSL after
the saved register area (the last two are taken from the
parameter list).

Because we don't know the Length 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 lLast argument. There
we saved the address into the List of where the remainin
values start. Refer to the previous page for more details.

The local storage is allocated by extending the stack
The cell MODE is set equal to the current access mode for
use in probina memory references. The alignment bits in the
call frame and the call parameter count are also saved so
there is a safe copy to use when processing unwinds. The
original contents of the registers are saved.

The instruction PC is then Loaded into R11 and
the opcode saved.
Next, each operand of the instruction is Llocated. 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 the case, the number of operands passed to
the user-action routine is zero. However, the contents
of register PC in the register array will Boint to the
next instruction. It is assumed that if FPD is set that
the registers and/or stack contain preprocessed operands.

Notes: 1. From the description of the ua¥ the simulated
register area is constructed, it is clear that
the length Longword of the Raronotor List is
overwritten. All of the methods of leaving
put this longword back together, The ]
internal condition handler does this if it
detects an unwind.

OOOOOOOOOOCOCOOOOOOOOO0O0O0OOOOOOOOOOCOOOOOOOCOOCOOOOCOOO0OOOOOOOD MO
LN NN N NT NN NN NS NN NN NN N NN LN NN LN L NN N DN N T TN N T N T N T N N N N N T N N Y N N T NN N N O N Y

— il el el el el el il D il il il il il il il s el il ) Ll el D il D =l il St ) el ) il il D il ) ) il ) e D el D e el el ) =l el D D D el ) il il 'ﬂ.
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2. The location of the instruction being processed is

—
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1-009 DECODE_FAULT - major processing routine 6=-SEP=-19 1: LIBRTL.SRCILIBDECODF .MAR; 1 (5)
0211 64§ R stored in the return PC for our frame
0211 64 : so it ma¥ be easily located from the traceback
0211 644 : report it we blow up.
0211 645
0211 646 DECODE FAULT gr
OFFF Q011 647 WORD  “M<RO,R1,R2,R3,R&,RS,R6, hr R8,R9, R10,R11> ; entry mask
5S¢ FDD8 (D 9F 0213 648 MOVAB  LOCAL_START(FPS,SP ; allocate the local storage
50 06 AD 02 05 EF 0218 649 EXTZV #MASKTALIGN,#2 §AVE HASK(FP) RO RO = alignment bits
FEAD SO SC 021 650 MOVB  RO,SAVE ALIGN(FP) . save them
FEAD SO BF 90 0 651 MOVB  #CALL Ancs.sAvs_PAncnrtrb) : save the parameter count
FCAD 94 0 65§ CLRB FLAGSTFP) : clear the flag bits
60 041S5'CF  9E 020A 65 MOVAB u'cono HANDLER MANDLER (FB) ; set up the condition handler
L& AD OB AD 7D 0Q2JF 654 MOVQ SAVE P(FP) ,REG AP(FP) . move user's AP and FP into place
4C AD 0144 CC 9E 0234 655 MOVAB  &*<CALL_ARGS+1>TAP) ,REG_SP(FP) ; move user's SP into place
S0 AD 013C CC D0 023A 656 MOVL 4'<CA6L ARGS-1>(AP) REG PC(FP) ; move PC into Bllce
S0 14 AD 9E Q240 657 MOVAB REG_RO(FP),RO “: Address of current R
51 BB AD 9E 0244 658 MOVAB  ORIG_RO(FPJ,R1 s Address to save original RO
81 80 7D 0248 659 MOvQ (ROY¥, (R1)+ : Save RQ=-R1
81 80 70 0248 660 Mova (RO)+,(R1)+ ; Save RZ2=R3
81 80 70  024E 661 MOova (RO)+,(R1)+ : Save R&=RS
81 80 70 0251 66§ Mova (RO)+,(R1)+ : Save R6=R7
81 80 70 0254 66 Mova (RO)+,(R1)+ : Save R8-R9
81 80 70 0257 664 Mova (RO)+,(R1)+ : Save R10-R11
81 80 70 025A 665 MOova (RO)+,(R1)+ : Save AP-FP
81 80 7D 025D 666 Mova (RO)+,(R1)¢ ; Save SP-P(C
50 0140 CC D0 0260 667 MOVL Ge<CALL _ARGS>(AP),RO : Get value f ‘Pointer A’
S¢ AD 80 DO 0265 668 MOVL (RO)+,PSL(FP) : Store user's PSL
F8 AD 80 DO 0269 669 MOVL (RO)+,SAVE _DEPTH(FP) : Save handler depth
FDEO CO 80 7D 026D 670 Mova (RO)+,USER_ACT_ADR(FP) ; Save user actfon routine address and
0272 6N ; environment
FDE8 CD 80 DO 0272 67% MOVL (RO)+,USER_ACT_ARG(FP) ; Save user action argument
S 80 0O 0277 67 MOVL (RO)+,R4 ; Get instructicn pattern address
FOFO CO 80 DO 027A 674 MOVL (RO)+,INSTR_OPCODE(FP) ; Get opcode
5' 60 CE 0Q27F 675 MNEGL  (RO) ,R1 : Get minus signal arg count
SE FC AE41 DE 8%3; 2;9 MOVAL =-4(SP)(R1],SP : Allocate space for signal arguments
;0
8%3; g;g . Copy signal arguments to safe place on stack.
52 SE DO 0287 680 MOVL SP,R2 : R2 will step through the List
51 51 CE 028A 681 MNEGL R1,R1 : Get positive signal arg count
82 80 DO 028D 682 1%: MOVL (Rb)* (R2)+ : Move a longword of the sigargs
FA 51 FS 0290 683 SOBGTR R1,1$% : Loop until done
62 S6 AD DO 0293 684 MOVL PSL(FP), (R2) ; Store PSL in List
FODC €O SE DO 0%97 685 MOVL SP,SAVE _SIGARGS(FP) ; Save address of signal arguments
FOD8 (D 04 AE DO 8225 ggg MOVL  4($P),COND_NAME(FP) : Save condition name
S0 S4 AD 02 18 EF (Q2A2 688 EXTIV  #PSLSV_CURMOD,#PSLSS_CURMOD ,PSL(FP),R0O ; Get current access mode
FO AD SO 90 02A8 689 MOVe RO,MODE (FP) : save it tor probes )
S8 SO AD DO 02AC 690 MOVL  REG_PC(FP),R11 : R11 = location of instruction
10 AD 58 0O 8580 691 MOVL R11:SAVE PE(FP) ; save it in the return PC
FOFO CD ¢D 8F 91 B4 69 CMPB c*xfo INSTR_OPCODE(FP) : Is it a 2-byte opcode?
05 1A (02BA 69 BGTRU  4$ : no - bypass
SO AD D6 O%BC 694 INCL REG_PC(FP) : increment PC
58 D6 02BF 695 INCL R11° ; R11 = location of next byte
50 AD D6 85%2 289 ‘s: INCL REG_PC(FP) . increment P(
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;0
; R4 now contains the address of the operand pattern for this instruction.
; Set the TP bit in the PSL if T is on. Then for each operand definition,

: read the instruction stream to evaluate the operand.

BBC APSLSV Bl %% FP

58 . the trace enable bit is clear - skip
BBSS #PSLSV_TP,P

)
.Sf . set the trace enable bit

5%: CLRL RS : RS keeps track of number of operands
OPERAND _LOOP:

“MOVZIBL (R&)+,R6 : R6 = operand definition byte

BEQL LAST_OPERAND . It so e re done here

EXTIV  #LIBSY DCFACC #L1BSS DCFACC,Rb Access type into RS

BEQL  INVALIB TYPE ; Check for invalid type

CMPL RS, lLIB'K DCFACC_B : Too large

BGTRU  INVALID If s error

PE ,
EXTIV  #LIBSV BCFTYP #LIBSS ocr?vp,ne R9 ; Data type into R9

BEQL INVALIB TYPE ; Check for invalid type

CMPL RO, #LIBSK DCFTYP_H : Too large?

BGTRU  INVALID TYPE It so, error

MOVIBL R6,0PERAND TYPES(FP)[R5): Store operand type code

BSBW  GET_SPECIFIER : Get the specifier

AOBLSS #16,RS5,0PERAND_LOOP : Increment count of operands and loop
: BRB INVALID_TYPE . Too many operand types

N
: Come here if an access or data type code is invalid, or if there
: are too many operands.

INVALID_TYPE:
“PUSHL l%lgf

INVARG : Signal LIBS_INVARG
CALLS # 1

C1gssTOP

;+

: We now have all of the instruction operands found and their addresses and
: types stored. Move the count of operands to N_OF _OPERANDS and call the

; user action routine.

* -
14

LAST_OPERAND:
BBC #PSLSV_FPD,PSL FP),18 ; Skip if not FPD

CLRL RS : No operands if FPD

1$: MOVL RS,N OF OPERANDS(FD)
PUSHAB ORiG ROT : Address of original registers
PUSHL USER ACT ARG(FP) User action argument

“context'' for signal routine
Address of signal routine

PUSHL
PUSHAB USER SIGNAL

PUSHL  SAVE “SIGARGS(FP) Address of signal arguments List
PUSHAB WRITE ADDR.{FP) Address of writeable operands
PUSHAB READ KDDRS(FP) Address of readable operands
PUSHAB OPERKND TYPES(FP) Address of operand types

PUSHAB N _OF QPERANDS(FP) Address of number of operands

PUSHAB REG_RO(FP)
PUSHAB PSLTFP)
PUSHAB  SAVE_PC(FP)

[ FEFAFE FE PR PR PR FOU PN FR NN 1

Address of registers
Address of PS?
Address of original PC

o~ b
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FDF8 (D 9F 1f 759 PUSHAB INSTR OPCODE(FP) . Address of opcode
QR B NR RL N GRIGLARIR e aden/iTemes of routine
03 90 58 4B 759 BLBS NORHAL EXIT E Resume execution if success
0cge 31 8%?% ;g? BRW chlGNAL : Resignal if failure

-
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8351 763 ; '
o%g} ;gg ; NORMAL_EXIT - Normal End of Instruction Emulation
0351 766 : entered by branching
0351 767 ; ) . _
0351 768 ; RO contains return status from action routine
0351 769 ; . .
0351 770 : Discussion
0351 7N ; )
0351 77% : This routine restores control to the user program whenever
0351 77 R the processing ends without causing an exception.
0351 174 : When we return, all of vhe registers, PC, and the PSL are
8%2} ;;g : set to the emulated values.
0351 777 ; The method of leaving consists of Eushin? the
0351 778 R user's PC and PSL onto the user's stack putting the saved AP
0351 779 : and FP back in their proper places in the frame and performing
0351 780 : the indicated adjustme - so that when a RET instruction is
0351 781 : executed all of the registers up to FP will be restored and
8%2} ;g% R the stack pointer will be positioned to the PC, PSL pair.
0351 784 :
0351 785 NORMAL _EXIT: ; entrance
00000000°'8F 50 D1 0351 786 CMPL RO, #LIBS_RESTART : Restart original instruction?
03 12 0358 787 BNEG 10§ : No, use REG_xx rigisters
OCE2 30 035A 788 BSBW FAULT_RESET ; Restore registers
S5e FB8 AD 9E 0350 789 10%: MOVAB  SHORT_LOCAL(FP),SP : shorten the frame )
50 08 DO 0361 790 MOVL #8,RO : RO = size of PC, PSL pair ]
32 10 0366 791 BSBB TEST _FRAME : make sure we have room to push it
CAD 08 (2 0366 792 SuBL2  #8,REG_SP(FP) : allocate room on the user's stack
4C 80 50 AD 7D 0Q36A 793 Mova REG_PCTFP) ,@REG_SP(FP) : push the PC, PSL pair ]
08 AD 44 AD 7D 0Q36F 794 Mcva REG_AP(FP) ,SAVE_AP(FP) ; put the user‘'s PC, PSL pair back
10 AD 97'AF  9F 0374 795 MOVAB B8*18,SAVE _PC(FPY ; store owr return point
50 4B AD 9E 0379 796 MOVAB  FRAME ENDT4 (FP) RO : RO = Location ot end of frame
51 4C AD 50 (3 0370 797 SUBLS  RO,REG _SP(FP),R{ : Rl = distance of user SP from it
5¢ 51 02 00 EF 0382 798 EXTZV  #0,#2,R1,R2 ; R2 = stack alignment
06 AD 02 O0E 52 FO 0387 799 INSV R2,#MASK_ALIGN,#2,SAVE_MASK(FP) : store it into the frame
50 52 cO 038D 800 ADDL2 RZ,R0O . compute the parameter area location
FC AD 51 FE 8F 78 0390 801 ASHL #-2,R1,=4(R0) ; store the parameter count
06 039¢ 802 RET . return (to next instruction) _
02 8%8; ggz 18: RE! ; Return to the next user instruction

o~ b
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instruction stream ] 5=SEP-
AULT - major processing routine 6-SEP-19

B B0 B0 VeV VW V0B T Ve VsV N VW VT VYN VDV Va0V NN W,

LN

TEST_FRAME :

PUSHL
SUBL3
BICL?
MOVAB
CMPL
BGEQU
BICLS
SUBL?2
MOVL
CMPL
BLEQU
MOVL
BRB
MOVAB
CMPL
BLEQU
MOVaQ
BICLY
SUBL?2
PUSHL

PUSHAB
PUSHAB
PUSHAB

N 9
1 1934 3:55:5 AX/VMS Macro V04=-00 Page

S
4 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1

TEST_FRAME - Test Frame Location and Move !f Necessary
entered by subroutine branching
parameter: RO = Size of Information to be Pushed
returns with RO = Distance Frame was Moved
Discussion

This routine determines whether or not the address given
bz subtractin? RO from the user's stack pointer can be made
the Location tollowing a parameter List without the location
being within the local storage. If this cannot be done then
the entire procedure frame is moved so the condition can be
satisfied. The distance that the procedure frame was moved
is rgturned in RO. The value is zero if the frame is not
moved.

Note: 1. The switch from one frame location to another is— .
performed by a single indivisible POPR instruction
so we are never in an anomalous state.

2. It the frame is moved to a higher address, then
the saved AP and FP are changed to the va{ues of
the emulated registers. The reason for this is_
that the move may overlax a valid frame so it is
assumed that the user's AP and FP have been changed
?y the instruction to information about a new valid
rame.

entrance

#0 ; push a zero )
RO,REG_SP(FP) RO compute pushed information address
#3,R0 align the value

LOCAL _END(FP) ,R1 R1 = end of local stora?e

does push extend below the frame ?

RO,R1 :

2% : no - rgass

#3 SP,R3 . R3 = aligned stack pointer

2l RS ; adjust for additional pushes
RO,R? : R2 = address foglouing moved frame
R2.R3 : does it extend into the frame ?
3% : no - bypass

R3,R2 . yes = use address below the frame
3% : Epass .

FRAME _END+1027(FP) ,R2 ; R2 = last possible parameter end
RO,R2 ; does the push end above it ?

5% ; no - bypass

RgG AP(FP) ,SAVE_AP(FP) ; change the saved AP and FP
#3,R0,R2 . R2 = aligned user stack pointer
R1,R2 ; R2 = distance of the move

R2 : push the quantity

(SP)[R2) : push the modified SP

(FPILR2] : push the modified FP

(AP)(R?2] ; push the modified AP

—

o~ —
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LIBSDECODE _FAULT - Decode instruction stream ) 1S-SEP-1984 %3:55:5 AX/VMS Macro v04-00 Page
1-009 DECODE_FAULT - major processing routine 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1
FF AD& 9F 03E0 863 PUSHAB SAVE_ALIGN(FP)[R2]) ; push the new alignment bits location
Fg AD& 9F 03E4 B64 PUSHAB SAVE PARCNT(FP)ERZ] : B sh the new parameter count address
Sg 48 ADG 9§ 0368  B6S MOVA FRAME _END+4(FP)[R2],R3 ; = new frame end + 4 location
5 50 S % OQ3eD 866 SUBL R3_ RO,R3 : RS = distance to user's SP
7€ S3 FE BF g 0§F1 867 ASHL #-2 R, =(sP) : push the new parameter count
5077 51 SE (3 O03F6 868 SUBL3  SP,R1.RO : RO = number of bytes to move
59 S D0 O03FA 869 MOVL SP.R1 : R1 = Llocation of bytes to move
5 D5 0Q3fFD 870 TSTL R2 . will we extend the stack ?
0 18 O03FF 871 BGEQ 48 : no = skip ]
S€ 52 €O 0401 87% ADDL R2,SP ; yes - extend the stack pointer
6162 61 S0 28 0404 873 4$: MOV ( RO, (R1),(R1)[R2] ; move the frame
96 BE F6 0409 874 CVILB  (SP)+,a(SP)+ . store the new parameter count
9E 94 040C 875 CLRB a3(SP) ¢ . clear the new alignment bits
7000 BF BA Q40E 876 POPR #“M<AP,FP,SP> ; switch to the new frame
01 BA 0412 877 S5%: POPR #*M<RO> ; RO = distance frame was moved
05 82}? g;g RSB . return

~ b

o0
—r




¢ 10

L IBSDECODE _FAULT - Decode instruction stream 15-SFP=1984 23:55:56 VAX/VMS Macro v04-00 Page 20
1-009 DECODE_FAULT - major processing routine  6-SEP-1984 11:05:20 [LIBRTL.SRCILIBDECODF.MAR;1 (9
0415 881 : L
82}? ggg : COND_HANDLER = Internal Condition Handler
0615 884 R parameters: P1 = Signal Array Location
0415 885 . P2 = Mechanism Array Location
06415 886 . )
0415 887 : returns with RO = Condition Response
0415 888 : ) .
0415 889 : Discussion
0415 890 : o
0615 8N : This routine is the internal condition handler for
0415 89§ : LIBSDECODE _FAULT. Since we don't make constructive use
0415 89 : of exceft1ons in its main procedure, this routine requests
82}2 ggg : resignaling of all conditions it intercepts.
0415 896 ; It the condition is SSS_UNWIND which indicates that an
0415 897 : unwind is about to take place, then it restores the argument
0415 898 : count lon?word n the parameter List for the procedure so the
0415 899 : unwind will work properly.
0615 900
04615 901 COND HANDLER : entrance
0000 0415 902 .WORD O : entry mask

S0 04 AC 7D 0417 903 MOVQ 4(AP) ,RO : RO,R1 = condition array locations

06418 904 CMPCOND SSS_UNUIND 4 (RO) : is this an unwind ?
9 12 0425 905 BNEQ 1% : - bypass

S0 04 A DO 0427 906 MOVL 4(R1) RO : RO = frame location

51 FF A0 90 0428 907 MOVB SAVE ALIGN(RO) R1 : R1 = safe copy of alignment bits

7€ FE AD 9A 042F 908 MOVIBL SAVE “PARCNT(FPJ,=(SP) pu ush the argument count

06 AO 02 Ot 51 FO 0433 909 INSV R1,#MASK_ALIGN, #2 SAVE HAS (RO) ; store al1?n bits in frame
S0 9 €O 0439 910 ADDL2 R1,RO ; add to the frame location
& AQO BE DO 043C 9N MOVL (SP)+ FRAME _END(R0) : store the argument count
50 0918 8 3C 0440 912 18: MOVZWL #SS$S_RESIGNAL RO ; resignal the condition
04 8222 g}z RET . return

o]
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1-009 DECODE_FAULT = major processing routine 6-SEP=-1984 11:05:20 ([LIBRTL. J IBDECODF MAR;1 (10)

0446 91? .t
0446 917 ; Instruction operand pattern tables. There are two tables, one for
0446 918 . 1-byte opcodes and t e other for 2-byte opcodes. Each entry has the
0446 919 ; offset from the begi nning of the table to the pattern which describes
8222 g ? ; that instruction. If the offset is zero, no such instruction exists.
0446 9 g
0646 9 TAB_1BYTE:

0400 Q446 9264 .WORD PATRN_HALT-TAB_1BYTE : 00 HALT

0400' 0448 925 .WORD  PATRN_NOP-TAB_TBYTE ; 01 NOP

0400"' Q44A 926 .WORD PATRN" JRE]l- TAB 18YTE : Og RE!I

0400 Q44C 927 .WORD  PATRN_BPT-TAB IBYTE : 0 BPT

0400 Q44E  9¢8 .WORD PATRN_RET-TAB_1BYTE ; 04 RET

0600' 0450 929 .WORD  PATRN_RSB-TAB_1BYTE : 05 RSB

0400° 0452 930 .WORD  PATRN_LDPCTX=-TAB_1BYTE ; 06 LDPCTX

0400 0454 93 .WORD PATRN SVPCTX-TAB_1BYTE : 07 SVPCTX

0401° 0456 93% .WORD  PATRN_CVTPS-TAB_TBYTE ; 08 CVTPS

0401" 0458 93 .WORD  PATRN_CVISP-TAB_1BYTE : 09 CVISP

0406"' Q45A 934 .WORD PATRN INDEX=-TABT1BYTE ; OA INDEX

040D 04S5C 935 .WORD PATRN CRC-TAB _1BYTE ; 08 CRC

0412 0Q4SE 936 .WORD PATRN_ PROBER-TAB 1BYTE ; OC PROBER

0412 0460 937 .WORD PATRN" PROBEU-TAB IBYTE : 0D PROBEW

0616' 0462 938 .WORD PATRN INSQUE- TAB 1BYTE : QFE INSQUE

0419" 0464 939 .WORD  PATRN_REMQUE-TAB-1BYTE ; OF REMQUE

041C* 0466 940 .WORD  PATRN_BSBB-TAB_1BYTE ;10 BSBB

061C' 0468 941 .WORD PATRN_BRB-TAB _TBYTE ;N BRB

041C" Q46A 942 .WORD  PATRN_BNEQ-TAB_1BYTE ; 1% BNEQ,BNEQU

041C' 046C 943 .WORD PATRN BEQL-TAB 1BYTE 0 BEQL ,BEQLU

041C' Q46E 944 .WORD  PATRN_BGTR-TAB_1BYTE : 14 BGTR

061C' 0470 945 .WORD PATRN_BLEQ-TAB_1BYTE : 15 BLEQ

041E" 0472 946 .WORD PATRN_JSB-TAB_TBYTE : 16 JSB

041E" 0474 947 .WORD PATRN JMP-TAB 1BYTE 0 17 JMP

0461C* 0476 948 .WORD PATRN BGEO-TAB 1BYTE : 18 BGEQ

041C* 0478 949 .WORD  PATRN_BLSS=-TAB 1BYTE : 19 BLSS

041C* 047A 950 .WORD  PATRN_BGTRU-TAB_1BYTE ; 1A BGTRU

041C' 047C 951 .WORD PATRN BLEOU-TAB 1BYTE : 1B BLEQU

041C* Q47E 952 .WORD  PATRN_BVC-TAB_1BYTE : 1C BV(

041C' 0480 953 .WORD PATRN" BVS-TAB 1BYTE : 1D Bvs

041C' 0482 954 .WORD  PATRN_BGEQU-TAB_1BYTE : 1E BGEQU,BCC

041C* 0484 955 .WORD  PATRN_BLSSU-TAB_1BYTE : 1F BLSSU,BCS

0420°' 0486 956 .WORD  PATRN_ADDP4-TAB_1BYTE : 20 ADDP4

0425' 0488 957 .WORD PATRN" ADDPb-YAB 1BYTE : 21 ADDP6

0420' 04L8A 958 .WORD PATRN® _SUBP4- TAB 1BYTE . 2% SUBP4

0455' 048C 959 .WORD  PATRN_SUBP6-TAB_1BYTE : % SUBP6

0462C° 048E 960 .WORD PATRN™ LVIPT= TABT1BYTE ; 24 CVIPT

0425 0490 961 .WORD  PATRN_MULP-TAB TBYTE : 25 MULP

042C* 0492 96% .WORD  PATRN_CVTTP-TAB 1BYTE ; 26 CVTTP

0455' 0494 96 .WORD  PATRN_DIVP-TAB TBYTE ;27 DIVP

0432° 0496 964 .WORD PATRN" mov( TAB 1BYTE ; 28 Mov(3

046432' 0498 965 .WORD PATRN" _CHPC TAB 1BYTE ;29 CMPC3

0436° 049A 966 .WORD  PATRN_SCANC-TAB”1BYTE : 2A SCANC

0436' 049C 967 .WORD PATRN™ _SPAN TA8_1BYTE : ¢B SPANC

0438°' 049 968 .WORD PATRN™ _MOVC3-TAB_1BYTE ;s ¢C MOV(S

0438' Q4A 969 .WORD PATRN CMPC5-TAB_1BYTE : ¢D CMPCS

06461" (Q4A2 970 .WORD PATRN HOVTC TABT1BYTE : CE MOVT(

04641 06AL 9N .WORD  PATRN_MOVTUC-TAB 1BYTE ; ir MOVTUC

0448° 04A6 972 .WORD PATRN™ _BSBW-TAB_ 1BYTE ; 50 B8SBW

L B
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DECODE_FAULT - major processing routine 6-SEP-1984
04A8 973 .WORD  PATRN_BRW-TAB_1BYTE
LAA 974 .WORD  PATRN_CVTWL-TAB_1BYTE
GAC 975 .WORD  PATRNC(VTWB-TAB 1BYTE
LAE 976 .WORD  PATRN_MOVP-TAB TBYTE
04B 977 .WORD  PATRN_CMPP3-TAB_1BYTE
04B 978 .WORD  PATRN_CVTPL-TAB_1BYTE
04B4 979 .WORD  PATRN_CMPP4-TABT1BYTE
0486 980 .WORD  PATRN_EDITPC-TAB_1BYTE
04B8 981 .WORD  PATRN_MATCHC=-TAB 1BYTE
04BA 98§ .WORD  PATRN_LOCC-TAB_1BYTE
04BC 98 .WORD  PATRN_SKPC-TAB 1BYTE
048 984 .WORD  PATRN_MOVIWL-TAB 1BYTE
04C 985 .WORD  PATRN_ACBW-TAB _1BYTE
04C 986 .WORD  PATRN_MOVAW-TAB 1BYTE
04C4 987 .WORD  PATRN_PUSHAW-TAB 1BYTE
04C6 988 .WORD  PATRN_ADDF2-TAB_TBYTE
04C8 989 .WORD  PATRN_ADOF 3-TAB_1BYTE
04CA 990 .WORD  PATRN_SUBF2-TAB_1BYTE
04CC 9N .WORD  PATRN_SUBF3-TAB_1BYTE
04CE 992 .WORD PATRN HULFi-TAB 1BYTE
04D0 993 .MORD PATRN MULF3-TAB1BYTE
04D2 994 .WORD PATRN DIVFg TAB_1BYTE
04D4 995 .WORD  PATRN_DIVF3-TAB_1BYTE
04D6 996 .WORD  PATRN_CVTFB-TAB_1BYTE
04D8 997 .WORD  PATRN_CVTFW-TAB_1BYTE
04DA 998 .WORD  PATRN_CVTFL-TAB 1BYTE
04DC 999 .WORD PATRN_CVYRFL=-TAB_1BYTE
04DE 1000 .WORD  PATRN_CVTBF-TAB_TBYTE
04EQ0 1001 .WORD  PATRN_CVTWF-TAB_1BYTE
04E2 1002 .WORD  PATRN_CVTLF-TAB_1BYTE
04E4 1003 .WORD  PATRN_ACBF-TAB_TBYTE
04E6 1004 .WORD PATRN_MOVF-TAB_1BYTE
04E8 1005 .WORD  PATRN_CMPF-TABT1BYTE
04EA 1006 .WORD  PATRN_MNEGF-TAB_1BYTE
04EC 1007 .WORD PATRN_TSTF-TAB_TBYTE
04EE 1008 .WORD  PATRN_EMODF-TAB_1BYTE
04F0 1009 .WORD  PATRN_POLYF-TAB_1BYTE
04F2 1010 .WORD  PATRN_CVTFD-TAB_1BYTE
04F4 1011 WORD O
04F6 1012 .WORD  PATRN_ADAWI-TAB_1BYTE
04F8 1013 LMWORD O
04FA 1014 MORD 0
04FC 1015 LWORD O
Q4FE 1016 .WORD  PATRN_INSQHI-TAB_1BYTE
0500 1017 .WORD  PATRN_INSQT]-TAB_1BYTE
0502 1018 .WORD  PATRN_REMQH]-TAB_1BYTE
0504 1019 .WORD PATRN_REMQTI-TAB 1BYTE
0506 1020 .WORD  PATRN_ADDD2~TAB_TBYTE
0508 1021 .WORD  PATRN_ADDD3~TAB_1BYTE
050A 102% .WORD  PATRN_SUBD2-TAB_1BYTE
050C 102 .WORD PATRN_SUBD3-TAB_1BYTE
050 1026 .WORD  PATRN_MULD2-TAB_1BYTE
0510 1025 .WORD  PATRN_MULD3-TAB_1BYTE
0512 10%6 .WORD PATRN_DIVD2-TAB_1BYTE
0514 1027 .WORD PATRN_DIVD3-TAB 1BYTE
0516 1028 .WORD PATRN_CVIDB-TAB_1BYTE
0518 1029 .WORD  PATRN_CVTDW-TAB_1BYTE
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- Deco \
CECODE_FAULT - major processing routine
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AULT - major processing routine

dg instruction stream

LIBSDECODE _FAULT
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LT = major processing routine
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truction stream 15
- major processing routine 6
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LIBSDECODE _FAULT -SEP-1984 %3:55:56 !AX/VHS Macro v04-00 Page 31
1-009 =SEP=1984 11:05:20 (LIBRTL.SRCILIBDECODF.MAR;1 (1)

gl |

P N N N N N N N N N N N N N N N N N N N N N N N N N N S O Y Sy -y
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C

+
. Instruction operand patterns

describe the access type and data type of the operands. The operand

codes are of the form 'xy'', where ''x'' is the access type and '‘y'' is

the data type.

PATRN_HALT:
PATRNNOP:
PATRN REI:
PATRN BPT:
PATRNRET:
PATRN RSB:
PATRNCLOPCTX:
PATRNZSVPCTX:
PATRN-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 :
OPDEF  AB,AB

PATRN_REMQUE :
OPDEF  AB,uL

PATRN_BSBB:
PATRN_BRB:
PATRN_BNEQ:
PATRN_BEAQL :
PATRN BGTR:
PATRN_BLEQ:
PATRN_BGEQ:
PATRN_BLSS:
PATRN_BGTRU:
PATRN_BLEQU:
PATRN_BV(:
PATRN_BVS:
PATRN_BGEQU:
PATRN_BLSSU:
OPDEF BB

PATRN_JSB:

: Each pattern is defined using the macro OPDEF whose arguments
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- Decode instruction stream
DECODE_FAULT = major processing routine

LIBSDECODE _FAULT

1-009
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de instruction stream

= Dec¢o
DECODE_FAULT = major processing routine

LIBSDECODE _FAULT
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truction stream 5=-SEP-1
= major processing routine 6-SEP-1

PATRN_EMODF :
OPDEF

PATRN_POLYF :
OPDEF

PATRN_CVIED:
OPDEF

PATRN_ADAW]:
PATRN_ADDW? :
PATRNZSUBW?:
PATRN_MULW?:
PATRN_DIVW?:
PATRN_BISW?:
PATRN_BICW :
PATRN_XORW
OPDEF

PATRN_INSQHI:
PATRN_INSQT]:
OPDEF

PATRN_REMQHI :
PATRN_REMQTI:
OPDEF

PATRN_ADDD?:
PATRN_SUBDZ:
PATRN_MULD?:
PATRN_DIVD?:
OPDEF

PATRN_ADDD3:
PATRN_SUBD3:
PATRN_MULD3:
PATRN_DIVD3:
OPODEF

PATRN_CVTDB:
OPOEF

PATRN_CVTDW:
OPDEF

PATRN_CVTDL:
PATRN_CVIROL :
OPDEF

PATRN_CVTBO:
OPDEF

PATRN_CVTWD:
OPOEF

PATRN_CVTLD:
OPDEF

b 1
1

RF,RB,RF WL, WF

RF ,RW,AB

Rf WD

AB,AQ

AQ, WL

RD,MD

RD,RD,WD

RO, wB

RD,Ww

RD,WL

RB,WD

RV, WD

RL,WD
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= Decode instruction stream
DECODE_FAULT = major processing routine
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%lBsDECODE_FAULT - Decode instruction stream 15=-SEP=1984 23:55:56 VAX/VMS Macro V04-00 Page 36
-009 DECODE_FAULT = major processing routine 6-SEP=-1984 11:05:20 [LIBRTL.SRCILIBDECODF.MAR:1 (1)
93F ? PATRN_SUBBJ:
93F PATRN_MULB :
$ 3F PATRN_DIVB3:
93F PATRN_BISB :
93F PATRN_BI(CB3:
89 F PATRN_XORBS:
034F OPDEF  RB.RB,WB
094 PATRN_MNEGB:
094 PATRN_MOVB:
094 PATRN_MCOMB:
094 OPDEF RB,wB
0946
0946 PATRN_CASEB:
8322 OPDEF  RB,RB,RB ; User must understand branch table
094A PATRN_(CMPB:
094A PATRN_BIT8B:
094A OPDEF RB,.RB
094D
094D PATRN_CLRB:
094D OPDEF w8
094F
094F PATRN_TSTB:
OPDEF RB
PATRN_INC(CB:
PATRN_DE(B:
OPDEF MB

PATRN_CVTBL:
PATRN_MOVZBL :
OPDEF  RB,WL

PATRN_CVTBW:
PATRN_MOVZBW:
OPDEF RB,WWw

PATRN_ROTL :
OPDEF  RB.RL,WL

PATRN_ACBB:
OPDEF  RB,RB,MB,BW

PATRN_MOVAB:
OPDEF  AB.WL

PATRN ADDU3
PATRN_SUBW
PATRN_MULW :
PATRN_DIVW]:
PATRN_BISW3:
PATRN_BICWS:
PATRN_XORW3:
OPDEF  RW,RW,Ww

PATRN_MNEGW:
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PATRN_MCOMW:
OPDEF  RW.,wW

PATRN_CASEW:
OPDEF RW,RV,RY . User must understand branch table

ATRN_CMPW:
ATRN_BITW:
OPDEF RW,RW

88
89
90
3]
o8
94 PATRN_CLRW:
95
98
97
98
99
00

0o

OPDEF  wW

PATRN_TSTW:
PATRN_BISPSW:
PATRN_BI(PSW:

VIV AN O OO OO OO OO

PATRN_POPR:
PATRN_PUSHR
PATRN_ CHMK :
PATRN_CHME :
PATRN_CHMS :
PATRN_CHMU :

OPDEF  RW

PATRN_INCW:
PATRN_DECW:
OPDEF MW

%

4

5

6

4

8

9

i

g PATRN_ADDL?:
PATRNZSUBL?:

& PATRN_MULL?:

5 PATRN_DIVL?:

6 PATRN_BISL?:

7 PATRNZBICLZ:

8 PATRN_XORLZ:

9 PATRN_ADWC:

0 PATRN_SBW(:

1 OPDEF  RL.ML

g PATRN_ADDL3:

& PATRN_SUBL3:

S PATRN HULLS

? PATRN_DIVL
PATRN_BISL

8 PATRN BICL3

9 PATRN_XORL3:

? OPDEF  RL,RL,WL

b

g

7

8

9

PATRN_MNEGL :
PATRN_MOVL :
PATRN_MCOML :
PATRN_MFPR:

OPDEF  RL,WL

PATRN_CASEL:
OPODEF RL,RL,RL ;s User must understand branch table
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0987 1840
987 1841 PATRN_CMPL:
987 1 4§ PATRN_BITL
987 184 PATRN_HTPR
0987 1844 OPDEF  RL,RL
89 A 1845
98A 1 49 PATRN_CLRL:
098A 1847 PATRN_MOVPSL:
098A 1848 OPDEF WL
098¢ 1349
098C 1850 PATRN_TSTL:
098( 1351 PATRN_PUSHL :
098C 1 S§ OPDEF  RL
098E 185
098E 1854 PATRN_INCL:
098BE 1855 PATRN_DECL:
098E 1856 OPDEF ML
0990 1857
0990 1858 PATRN_MOVAL:
0990 1859 OPDEF  AL.WL
0993 1860
0993 1861 PATRN_PUSHAL:
0993 186; OPDEF AL
0995 186
0995 1864 PATRN_BBS:
0995 1865 PATRN_BBC:
0995 1866 PATRN_BBSS:
0995 1867 PATRN_BBCS:
0995 1868 PATRN_BBSC:
0995 1869 PATRN_BBC(:
0995 1870 PATRN_BBSSI:
0995 1871 PATRN_BBCCI:
0995 1872 OPDEF  RL,VB,BB
0999 1873
999 1874 PATRN_BLBS:
0999 1875 PATRN_BLBC:
0999 1876 OPDEF  RL.BB
099C 1877
099C 1878 PATRN_FFS:
099C 1879 PATRN_FFC(:
099C 1880 PATRN_EXTV:
099C 1881 PATRN_EXT2ZV:
099¢C 188% OPDEF  RL,RB,VB,WL
09A1 1%3
09A1 1884 PATRN_CMPV:
09A1 1885 PATRN_CMPZV:
09A1 1886 OPDEF  RL,RB,VB,RL
09A6 1887
09A6 1888 PATRN_INSV:
09A6 1889 OPDEF  RL,RL,RB,VB
09AB 1890
09AB 1891 PATRN_ACBL:
09A8 189§ OPDEF  RL,RL,ML.BW
8988 139
980 1894 PATRN_AOBLSS:
0980 1895 PATRN_AOBLEQ:
0980 1896 OPDEF  RL,ML,.8B

e
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truction stream 5
- major processing routine 6-

PATRN_SOBGEQ:
PATRN_SOBGTR:
OPDEFf

PATRN_CVILB:
OPDEF

PATRN_CVTLW:
OPDEF

PATRN_ASHP:
OPDEF

PATRN_CVTLP:
OPDEF

PATRN_CALLS:
OPDEF

PATRN_CALLG:
OPDEF

PATRN_CVTDH:
OPDEF

PATRN_CVTGF :
OPDEF

PATRN_ADDGZ:
PATRN_SUBGZ:
PATRN_MULG?:
PATRN_DIVG?:
OPDEF

PATRN_ADDG3:
PATRN_SUBG3:
PATRN_MULG3:
PATRN_DIVG3:
OPDEF

PATRN_CVIGB:
OPDEF
PATRN_CVIGW:
OPDEF
PATRN_CVTGL :
PATRNZCVTRGL :
OPDEF

PATRN_CVTBG:
OPOEF

PATRN_CVTWG:
OPDEF

In

ML.88B

RL, W8

RL ., WW

RB.RW,AB,RB,RW AB

RL.RW,AB

RL,AB

AB,AB

RD,WH

RG,WF

RG,MG

RG,RG,W6

RG,wB

RG,WW

RG,WL

RB,W6

R, W6

o v04-00

P
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PATRN_CVTLG:
OPDEF

PATRN_ACBG:
OPOEF

PATRN_MOVG:
PATRN_MNEGG:
OPDEF

PATRN_CMPG:
OPOEF

PATRN_TSTG:
OPOEF

PATRN_EMODG:
OPDEF

PATRN_POLYG:
OPDEF

PATRN_CVTGH:
OPOEF

PATRN_ADDH
PATRN_SUBH
PATRN HULHZ
PATRN_DIVHZ:
OPDEF

PATRN_ADDH3:
PATRN_SUBH3:
PATRN_MULH3:
PATRN_DIVH3:
OPDEF

PATRN_CVTHB:
OPDEF

PATRN_CVTHW:
OPDEF

PATRN_CVTHL:
PATRN_CVTRHL :
OPDEF

PATRN_CVTBH:
OPOEF

PATRN_CVTWH:
OPDEF

PATRN_CVTLH:
OPDEF

PATRN_ACBH:

J "

RL,WG

1

RG,RG,MG,BW

RG,WG

RG,RG

RG

-SEP-
SEP-

RG,RW,RG,WL,WG

RG,RW,AB

RG,WH

RH,MH

RH,RH,WH

RH,WB

RH,WW

RH, WL

R8,WH

RW,WH

RL,WH

1

—l
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0A 2 N OPDEF  RH,RH,MH,BW
oAss 5318
AZS 3013 PATRN_MOVH:
0AJS 2014 PATRN MNEGH:
8A S 815 OPDEF  RH,WH
A 1?
0A 017 PATRN_CMPH:
0A 018 OPDEF  RH,RH
0A¢B 2019
0A2B 8 0 PATRN_TSTH:
0AZB 1 OPDEF RH
A2D 8 5
A¢D PATRN_EMODH :
OAig 024 OPDEF RH,RW,RH,WL ,WH
0A 0¢5
OAS% 026 PATRN_POLYH:
0A3 027 OPDEf RH,RW,AB
0A37 2028
0A37 2029 PATRN_CVTHG:
0A37 2030 OPDEF RH, WG
0A3A 2031
0A3A 5035 PATRN_CLRO:
0A3A 203 OPDEF WO
0A3C 2034
0A3C 2035 PATRN_MOVO:
0A3C 2036 OPDEF  RO,WO
OA3F 2037
OA3F 2038 PATRN_MOVAO:
OA3F 2039 OPDEF AO,WL
0A42 2040
0A42 2041 PATRN_PUSHAO:
0A42 204% OPDEF AO
0A4L 204
0A44 2044 PATRN_CVTEFH:
0A4L 2045 OPDEF RF ,WH
0A47 2046
0A4? 2047 PATRN_CVTFG:
0A47 2048 OPDEF  RF,WG
0A4A 2049
0A4A 2050 PATRN_CVTHF:
0A4A 2051 OPDEF  RH,Wf
0A4D 205%
0A4D 2053 PATRN_CVTHD:
0A4D 2054 OPDEF RH,WD
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*
Routines for Scanning Instruction Operands *
¥
4
*

L 2N 2B BN B

A\ AAAARALARARSRR 02202 dRRRdRR R sl 222022232202 222220

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_SPECIFIER.

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. An{ changes that are made to
any of the reglstgrs (including PC) are recorded in the change
words so faults will be handled properly.

]f 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 READ_ADDRS points to that location.
This is to prevent Later operand specifiers from modwfymng
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 Ylaced in the appropriate
element of the WRITE_ADDRS array. It the operand is a
register, a pointer to the appropriate amulated register
is used. This permits correct implementation of the

read all operands, then write all operands'’' rule of
the VAX architecture.

It the WRITE_ADDRS element is to be filled with a value that
addresses our local storage then it L

is changed to an address that won't do an‘ harm. This is
consistent with the notion that the area below the user's
stack pointer is being continually garbaged. This check is not
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performed if flag bit V_REGISTER is set, which indicates that
the operand is a register mode operand.

If the FPD bit is set in the PSL, the only effect
of decoding an operand specifier is to move the PC.

Exceptions

The instruction operand scanning routines perform complete
error checking and immediatly signal any exceptions detected.
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
probed and access violations are signaled if the probes fail.
ALl of the addressing modes specified by the architecture to
be reserved addressing modes or unpredictable are checked for
ang a:edsignaled as reserved addressing modes if they are

etected.

Routine Organization

GET_SPECIFIER loads the length of the data type into R10
and the ogerond specifier byte into RO. The high and low
order nibbles of this byte are stored in R1 and R2. The
register R? 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 spec*tier byte is lLoaded into
RO 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.

For register mode 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 straightforward manner and toaded 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 address is computed control passes to the
operand accessing routine.

for ADDRESS and FIELD access mode operands the operand
accessing routine returns but for all others it probes the

-1984 23:55:5 AX/VMS M v04-00 P
88 1
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0 checks for writes into tocal
ER is set. [f the operand is READ or
asses to the operand reading routine.
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0ASO 2176 ;
0AS0 177 :
0ASQ 2178 :
0AS0 2179 LENGTHS:
01 0A50 2180 .BYTE
02 0A51 2181 .BYTE
04 0AS§ 18§ BYTE
08 0A53 218 BYTE
10 0A54 5184 BYTE
04 O0ASS 2185 BYTE
08 0AS6 2186 BYTE
08 QAS? 5137 BYTE
10 QA58 2188 "BYTE
0A59 2189 ;
0A59 2190 ;
0A59 2191 !
0A59 219§ GET_SPECIFIER:
D1 0AS9 219 CMPL
12 0ASC 2194 BNEQ
31 QASE 2195 BRW
9A 0A6T 2196 1$: MOVZBL
D4 0A66 2197 CLRL
DO 0A68 2198 MOVL
0C 0A6C 2199 PROBER
12 0A71 2200 BNEQ
00 O0A73 2201 MOVL
30 QA76 2202 BSBW
9A O0A79 2203 2§%: MOVZBL
D6 O0A7D 2204 INCL
EF 0ABQ 2205 EXTIV
EF 0ABS 2206 EXTIV
CF OABA 2207 CASEL
0020°' OABE 2208 3$: .WORD
0020°* 0A90 2209 .WORD
0020°' 0A92 2210 -WORD
0020° 0A94 2211 .WORD
0084°* 0A96 2212 -WORD
00F2' 0A98 2213 ~WORD
0177' 0A9A 221% -WORD
018€' 0A9C 2215 -WORD
01AA' QA9E 2216 -WORD
010B' QAAD 2217 -WORD
0208' 0AA2 2218 -WORD
0230' 0AA4 2219 -WORD
0266' 0AA6 2220 -WORD
028F' QAAB 2221 WORD
02C6' QAAA 2222 -WORD
02EF' QAAC 2223 .WORD
OAAE 2224 :
OQAAE %225 :
0AAE 2226 :
OAAE 2227 LITERAL_MODE:
EQO OAAE 2228 8BS
78 0AB3 2229 ASHL
7E 0AB? 2230 MOVAQ
(F OABD 2231 CASEL
000B' OAC1 2232 1$: -WORD

Table of Data Type Lengths

—'mmb;mbm—i

o

LY LA AR FE PR TN FIE FE FEF)

:58 VAX/VMS Macro v04=-00
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able origin
byte

word
longword
quadword
octaword
F_tloating
D_floating
6_floating

t
:
4
5
é
7
8 -6, i
H_floating

(IO N I IO B B I B I - g

9

Process the Next Operand Specifier

?g.#LIBSK_DCFACC_B

BRANCH _ACCESS
k;NGTHS-1[R9J.R10

REG_PC(FP) R11
gooE(rP).ti,(a11)

TER_MODE~3$

R
R
X_MODE-3$
S
DEF loge-ss

“DEF_MODE-3$
LONG_DISP _MODE-3$
LONG_DEF_MODE=-3$

[ TR P TR FE PR PR FPE PR FE TR FEFRFE FEFEFAYE FE PR FE YR FE TR PR FE PR FRE FE FE TN Y5 ¥

"\MOﬁQ)OQNO\-ﬂJ‘W—'Og

entrance

Is this a branch address?

If not, skip

If so, go process it
R10 = data type Llength
clear the index value
R11 = specifier byte Location
can we read the specifier byte ?
‘es - skip

10 = size of probe )

rocess an access violation

R0 = specifier byte

increment P( \ L
R1 = high order nibble of specifier
R2 = low order nibble of specifier
¢ch on the high order nibble
literal mode

literal mode

Literal mode

literal mode

{index mode

register mode

register deferred mode
autodecrement mode
autoincrement mode
autoincrement deferred mode
byte displacement mode
byte displacement deferred mode
word displacement mode
word displacement deferred mode
long displacement mode

long displacement deferred mode

3N

Process a Literal Mode Operand Specifier

M ,R

; entrance
IPSLSvnqu.PSL(FP).ZOS ; Exit it FPD set

et address of location in

5 : 6
READ OPERANDS(FP)CR111,R11; READ_OPERANDS to store lLiteral

R8,#T,44
28-1%

branch on the access type
1 - read only access

Page 45
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04F&* Acg 3 .WORD  ADDRESS_FAUL ; § - modify access
04F&* OAC 6 .WORD  ADDRESS_FAUL ; 3 = write only access
04F&* QAC? 5 .WORD  ADDRESS_FAUL ; & - add "ess access
04F4* QACY 36 .WORD  ADDRESS_FAUL : 5 - field access
00 0QA(B 37 HALT : 6 - branch access (should not occur)
08 01 59 CF OACC 38 §S: CASEL  R9,#1,48 ; branch on the data type
0018°* 0ADOQ 39 3s: .WORD  63-3% ;1 - byte
0018 0ADZ2 40 .WORD  63-3% : g - word
0018' QAD4 41 .WORD  6%3-3$ : 3 = longword
0015' 0AD6 4; WORD 5%-3% : & - quadword
0012°* OAD8 224 WORD  4%3-3% : 5 - octaword
OOSA' 0ADA S%LA .WORD 9:-;: : 9 - F_floating
0027 OADC &5 .WORD $-3% : 7 = D_floating
0032' OADE 2246 WORD  9%-3% ; 8 - G_floating
003A' OAEQ 2247 WORD  103-3$% : 9 - H_floating
08 AB  7C QAE2 2248 4S$: CLRQ 8(R11) ; clear second quadword of value
04 AB D& OQAES 2249 58: CLRL 4(R11) : clear second longword of value
68 SO DO OQAE8 2250 MOVL RO, (R11) : Move literal value
FE?8 (D45 5B DO OAEB 2251 68: MOVL  R11,READ_ADDR : Set read operand address
FE38 (D45 D& OQAF1 225§ CLRL UleE_ADBRS(F : Indicate no write operand address
05 O0AF6 2253 208: RSB ; return
04 AB D& OQAF7? 2254 78: CLRL 4&(R11) ; clear second longword of value
6B S0 04 78 OQAFA 2255 8%: ASHL #4 RO, (R11) : position the literal bits
E9 6B OQFE E3 OAFE 2256 BBCS 414, (R11),68 : include exponent bias and return
68 50 01 78 0BO2 2257 9%: ASHL #1,R0, (R11) . position the literal bits
DB 68 Ot E3 0BO6 2258 BBCS né, (R11) 5 : include exponent bias and finish up
68 S0 1D 9C OBOA 2259 108:  ROTL  #29.RO,(R{1) : position the literal bits
DO 68 0OE E3 83?; ggg? 8BCS M. (RI1),48 : include exponent bias and finish up
0B12 2262 R Process an Index Mode Operand Specifier
0B12 2263 :
0B12 2264 INDEX_MODE: : entrance
52 OF D1 0B12 2265 CMPL #15,R2 . is the register PC ?
03 12 0B15 2266 BNEQ 1% : no - skip .
0498 31 0B17 2267 BRW ADODRESS_FAUL . process the reserved addressing mode
06 5¢ AD 1B EQ OQB1A 2268 18: BBS #PSLSV_FPD,P : Skip if FPD set T
57 164 AD42 SA €5 OBIF 2269 MULL3  R10,REG_ROC(F : R7 = index address modification
53 52 00 0B25 2270 11%: MOVL R2,R3 ; save the register number
5B 50 AD DO 0B28 2271 MOVL REG_PC(FP) R ; R11 = location of next byte
68 01 FD AD OC OB2C 2272 PROBER MODE(FP) 41, : can we read the next byte ?
06 12 0B31 2273 BNEQ 23 : ‘es - skip
SA 01 DO 0B33 2274 MOVL #1,R10 : R10 = size of probe _ ]
0382 30 0B36 2275 B8S8Y READ_FAULT . process the access violation
50 508D 9A (B39 5276 2%: MOVZIBL @REG PC(FP), : RO = next ogerand specifier
50 AD D6 0B3D 2277 INCL REG_PC(FP) ; increment P o
51 50 04 06 EF 0B4O 278 EXTIV  #4,04 ,RO,RY : R1 = high order nibble of specifier
5¢ 50 04 00 EF 0B4S 2279 EXTIV  #0,#4 ,R0,R2 : R2 = low order nibble of specitier
OF 00 51 CF OB4A 2280 CASEL  R1.#0,#15 : branch on the Low order nibble
0467' 0B4E 2281 38: .WORD  ADDRESS_FAULT-3$ : 0 - (iteral mode
0467° 0B850 228% .WORD  ADDRESS_FAULT gs : 1 - Literal mode
0467 0BS2 528 .WORD  ADDRESS_FAULT-3$ : g -~ Literal mode
04667 0BS54 2284 .WORD  ADDRESS_FAULT-3% : 3 = literal mode
0467' 0BS6 5585 .WORD  ADDRESS_FAULT %S : & - index mode
0467' 0858 86 .WORD  ADDRESS_FAULT-3$ : 5 = register mode
00B7' 0BSA 2287 .WORD REG_DEF_MODE-3$ : 6 -~ register deferred mode
0020*' 0B5C %288 .WORD  4%-3% : 7 = autodecrement mode
0020' OBSE 2289 JMORD  4$-38% ; 8 = autoincrement mode
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- Decode instruction stream
perand Decoding Routines

.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
6s: CMPL
BNEQ
BRW
CASEL
.WORD
.WORD
.WORD

oun
L 4 o

.
L 4

REGISTER_MODE:
88S

81SB?2
MOVAL
CMPL
BGEQ
BRW
1%: MOVAL
CLRL
CLRL
CASEL
2%: .WORD
.WORD
.WORD
.WORD
.WORD
HALT
3%: RSB

FIELD_REG:
MO

VL
WRITE _REG:
MOVL

RSB
MODIFY_REG:
MOV

READ_REG:
ASHL
MOVAQ
MOVL
CASEL

1%: .WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD
.WORD

15-SEP=-1984 23
6-SEP-1984 11
($-3$
BYTE_DISP_MODE-3$
BYTE-DEF _MODE=-
WORD-DISP MODE-3$
WORD“DEF _MODE-3$
LONG DISP _MODE-3$
LONGDEF_MODE-3
2.R
5§
ADDRESS, FAULT
R1, 47,42

DECR_MODE-6$
INCR-MODE-6$
INCRDEF _MODE-6$

Process a Register Mode

#PSLSV_FPD,PSL(FP),3$
#M REGISTER,FLAGS(FP)
(RTO)SRZ].Rﬁ

ggo.n

ADURESS FAULT

REG _RO(FP)LR21,R11
REAB _ADDRS(FP)[RS]
WRITE_ADDRS (FP) [R5)
RS, #1744

READ REG-2%
MODIFY REG-2$%
WRITE REG-2$
ADDRESS FAULT=-2%
FIELD_REG-2%

R11,READ_ADDRS(FP)[R5]

R11,WRITE_ADDRS (FP)[RS] ;

R11,WRITE_ADDRS(FP)[RS] ;

#1,R5,R0
READ_OPERANDS (FP) [RO]
RO, READ_ADDRS(FP){R5J
RO.#1,48

L
[}
b b
L

”‘“?“”
b o e e D e
PP NGB NN

OO S5 N0 Sl

RO

t13

*
[ 4
.
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.
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.
’
.
.
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.
’
.
[
[
.
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autoincrement deferred mode
byte displacement mode

byte displacement deferred mode
word displacement mode

word displacement deferred mode
long displacement mode

long displacement deferred mode

. 1s register the same as index ?

no = skip
rocess the reserved addressing mode
ranch on the high order nibble

7 = autodecrement mode

8 - autoincrement mode

9 - autoincrement deferred mode

Operand Specifier

[
’

.

’

AR TR FE EFREFE FE FE PR FE FX ¥

OO0 O SN —

entrance
Skip if FPD set
indicate a register mode operand
byte position following ogerand
does t:$ operand overlap PC ?
no - skip
rocess the reserved addressing mode
1 = location of user register
Initially no read operand
Initially no write operand
branch on the access type
1 = read only access
% - modify access
- write access
4 - address access
S - field access
6 - branch access (shouldn't occur)
Return for FPD set

; Field reads/writes register

Indicate write operand address

Indicate write op:rand address

Get address of location in
: READ_OPERANDS to store registers

Indicate write operand address
branch on the data type
- byte

word

longword

quadword

octaword

f_floating
D_floating
G_floating
H_floating

-




e

L 1B$DECODE _FAULT
1-009

52

09 54 AD

58 14 AD42
52

OE 54 AD

164 AD&?

58 14 AD42
52

06 0N

OE 54 AD

58 14 AD42
14 AD&2

OF

50 AD

L=
@
m
<

4
NHOD

WA NN = O OO
—_O O = OV

OO0

(oo dvede lo o JoeLoeloe]

T TmTmmTT

OO IMI N O
AV d b €O S b

o (=]

- (V]

NI =000

O~NP>PD =2 N™
OWNOIOIMN =D
=2 NI =3 P b

QOOOO
OO WWNO

OOV = THANOI O MOOQONNO M =20

VION) = =2 O =000~ D ™M~
WOOOOH MO Y= DO ~NVHN—= T D OO0000 NS MOS =N OO 00RO 3 GOV B 0D S O

olelelelelelolele/olelelelalelelaleleleleleolelelclalealealelelecleleolelelelolelelalelaleleclalalalalsdleTe?
I lninl il inlnlinlaisinininininininialislalalalatalatatalatalalisininisininiaialalaiaialieinliniaiale)
OO OO AN 885 3 5 B NN NN R NN I AN NN = = 2 2 b b 2 2 O O O O OO OSSO
ANV ANV NV AR NV NLNIAL NUNININD PININU NI AN PO PONI AL PV RO NV PV R R PO RN NONUN!

- Decode instruction stream
Operand Decoding Routines

ré ¥ CVIBL
RSB
3% CVTWL
RSB
48 MOVL
8RB
5%: MOva
6%: MOova
108: BRW

REG_DEF _MODE:

CMPL
BGIR
BRW
18: BBS

ADDL3

BRW
ri ¥ RSB

DECR_MODE :
CMPL
BGTR
BRW
1$: BBS

SuBL2
ADDL3

BRW
2%: RSB

INCR_MODE :
CMPL
BGTR

CASEL
1%: .WORD
.WORD
.WORD
.WORD
.WORD

HALT
2%: BBS

ADDL3
ADDLZ

BRYW
38: CMPL
BNEQ

ADDL?2

3 ¥ RSB

INCR_DEF _MODE :

E 12
15-SEP-1924 gB:
6-SEP-1984 11:

(R11), (RO)

(R11), (RO)

(R11), (RO)

108

8(R11) ,8(RO)

(R11), (RO)
ROPRAND_ CHE CK

32238 AX/VMS Macro V04-00 Page
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save operand value
return
save operand value
return
save operand value

; save high order quadword of value
; save low order quadword of value
; Check for reserved operand

Process a Register Deferred Mode Operand Specifier

f}S'R2

ADDRESS FAULT
#PSLSV_FPD,PSL(FP),2$
R7,REG_RO(FPILR2],R11
ACCESS_VALUE

L FE FE FR YR IR FE TN ¥

entrance
is the register PC ?
no - skip )
rocess the reserved addressing mode
eturn if FPD set
form the operand address
finish establishing the access
Return if FPD set

Process an Autodecrement Mode Operand Specifier

'15:R2
1$

ADDRESS FAU
#PSLSV_FPD .23
R10,REG n?
L

T
S
P
) R11

L(FP)
)(R2]
R7,REG_RO (rR2],

L
P
F
P
ACCESS_VALUE

(
3
U

LER YR FR FR FIR YN FY PN ¥

entrance

is the register PC ?

no - ski i

grocess the reserved addressing mode
kip if FPD set )
subtract data size from register
form the operand address

finish establishing the access

Return if FPD set

Process an Autoincrement Mode Operand Specifier

‘15¢R2
2$

RB,#1,#4
28-1%
ADDRESS_FAULT=1
ADDRESS “FAULT-1
28-1%

2$-1%

L1

4
R10,REG_PC(FP)

LERAYE IR FEFRE PR FR FEFE FE FRE PR FE FR FE FE FE ¥

N =
]

4
b
)
S
t
3

entrance

is the register PC ?

no -~ bypass

branch on the access type

- read only access

- modify access

write only access

address access

- field access

- branch access (shouldn't occur)
ip it FPD set

rm the operand address .

d the data size to the register
finish establishing the access

is the register P(?

k
)
d

skip 1f not
Do the increment of PC anyway
Return if FPD set

Process an Autoincrement Deferred Mode Operand Specifier

. entrance

-
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1% 5S4 AD 1 EQ0 0C69 404 BBS #PSLSV FPD PSH(FP).ZS ; skip if FPD set
B 14 AD4?2 DO oc9§ 405 MOVL  REG_ROTFPIER2Y,R11 : R11 = register value
6B 04 FD AD 05 0¢ 406 PROBER MODE(FP),#4, (R11) : can we read longword it addresses ?
06 1 0C78 2407 BNEQ 19 . yes - skip
SA 06 gO QC7A 2408 MOVL #4 ,R10 : R10 = size of probe
0268 0 0C70 2409 8SBW R;ﬂD FAULT ; process the access violation
S8 6B 57 €1 0CBO 2410 18: ADDLY R/, (R11) R : form the operand address
14 AD4Z 064 gO 8(84 61 ADDL2  #4 REG_RO(FP)[RZJ . add longword size to the register
0128 1 0C89 41§ BRW AngSS_VALUE ; tinish establishing the access
OF 52 D1 OQCBC 2413 2%3: CMPL R2.#15 . is the register PC
04 12 OQCB8F 614 BNEQ 1% ; skip 1f not
50 AD 04 €O OQC91 2415 ADDL2  #4,REG_PC(FP) ; do autoincrement of P( anyway
0§ 8%32 22}? 3%: RSB : return it FPD set
8%32 22}3 R Process a Byte Displacement Mode Operand Specifier
0096 5420 BYTE_DIS# MODE : . entrance
S8 SO AD DO 0C96 2421 mOvL REG PC(FP) R : R11 = location of displacement
68 01 FD AD OC OC9A %422 PROBER MODECFP),#f, (R11) : can we read the displacement ?
06 12 OC9F 2423 BNEQ 1% : ‘es - skip
5A 01 D0 OCA1 2426 MOVL #1,R10 : R10 = size of probe
02644 30 OQCA4 2425 BSBW READ _FAULT . process the access violation
SO AD D6 QCA7 2426 1$: INCL REG PC(FP) : increment P
OE 5S¢ AD 1B  EO OQCAA 2427 8BS #PSCSV _FPD,PSL(FP),2% ; skip if FPD set
SB 68 98 OCAF 2428 cvieL  (R11) RN ., R11 = displacement value
58 57 (O 0CB2 2429 ADOL?  R7,R1{ . add the displacement to the index
5B 14 AD42 (O 0CBS 2430 ADDL2  REG_RO(FP)[R2],R11 ; add the register to the result
00F7 31 OCBA 2431 BRW ACCESS_VALUE ; finish establishing the access
0§ 8%82 %2%% 2%: RSB ; Return if FPD set
gggg %2%2 : Process a Byte Displacement Deferred Mode Operand Specifier
OCBE 2436 BYTE_DEF_MODE: ; entrance
SB SO0 AD DO OQCBE 2437 MovL REG PC(FP) ,R11 ; R11 = location of displacement
68 0 FD AD 0C 0CC2 2438 PROBER HODE(FP).",(R11) ;s can we read the displacement ?
06 12 0CC7 2439 BNEQ 1% : ‘es - skip
SA 01 DO 0CC9 2440 MOVL #1,R10 : R10 = size of probe
021C 30 0CCC 2441 BSBW READ FAULT ; process the access violation
50 AD D6 OQCCF 244§ 1%: INCL REG _PC(FP) ; increment PC
1C 54 AD 18 EQO 0CD2 244 B88S #PSCSV _FPD,PSL(FP),3$ . skip if FPD set
SB 6B 98 0CD7 2444 cviBL  (R11),R11 : R11 = displacement value
S8 14 AD42 (O OCDA 2445 ADDLZ  REG RO(FPICR2],R1I : add the register to the displacement
6B 04 FD AD OC OCDF 2446 PROBER MODE(FP),#4, (Ri1) : can we read longword it addresses ?
06 12 O0CE4e 2447 BNEQ 2s : ‘98 - skip
SA 04 DO OQCE6 2448 MOVL #4 ,R10 : R10 = size of probe
01FF 30 OCE9 2449 BSBW R;Ao FAULT ; process the access fault
58 6B S7 (1 OQCEC 2450 2%: ADDLY R7,(R11),R1 : form the operand address
001 31 ocrg 451 BRW ACCESS_VALUE : tinish establishing the access
05 8%;‘ 2§§ 3%: RSB : Return it FPD set
8%;2 222 : Process a Word Displacement Mode Operand Specifier
0CF4 2456 WORD_DISP_MODE : ; entrance ,
58 S50 AD DO OQCFé& 2457 mOvL REG PC(FP) ,R11 : R11 = location of the displacement
68 02 FD AD OC OCFB 2458 PROBER MODE(FP).#2, (R11) . can we read the displacement
06 12 O0CFD 2459 BNEQ 1% : ‘ea - skip
SA 02 D0 OCFF 2460 MOvL #2,R10 s R10 = size of probe

-
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016 30 ODO§ 461 BSBW RSAD FAULT ; process the access violation
50 AD 02 €O 000 462 18: ADOLZ # REG_PC(FP) : increment
OE 54 AD 1B §g 0D09 J4é BBS #PSLSVTFPD,PSL(FP),28 : Skip if FPD set
S8 68 ODOE 2464 CVTW (R11) R11 : R11 = displacement value
8 <7 (0 OoWN 465 ADDL R7 R1{ . 8dd the index to the displacement
58 14 Aoag go OD14 9466 ADDLZ  RES_ROCFPICR2],R11 : add the register to the result
009 1 0D19 2467 BRW ACCESS_VALUE ; finish establishing the access
05 88}8 233 2%: RSB ; Return if FPD set
8818 2;? : Process a Word Displacement Deferred Mode Operand Specifier
8010 47§ WORD_DEF_MODE: ; entrance
58 SO AD DO ODID ¢47 AovL REG _PC(FP) R : R11 = location of the displacement
68 02 FD AD O 00%1 474 PROBER MODE(FP),#2, (R11) ; can we read the displacement ?
06 12 0026 3675 BNEQ 1% : aes - skip
SA 02 DO 0D28 2476 MOVL #2,R10 : R10 = size of probe
018D 30 O0D2B 2477 BSBW RSAD FAULT ; process the access violation
50 AD 02 (0 ODSE 2478 18: ADDL2  #2 ,REG_PC(FP) ; increment PC
1C 54 AD 18 EQ 0D32 2479 8BS lPéLSV FPD,PSL(fP),3$ ; skip if FPD set
S8 68 32 0037 2480 CVIWL  (R11) RN : R11 = displacement value
58 14 AD42 (O OD3IA 2481 ADDL2  REG_RO(FPICR2I,R11 ; add the register to the displacement
68 04 FD AD OC OD3F 268% PROBER MODE(FP),#4, (R1) ; can we read longword it addresses ?
06 12 0044 248 BNEQ 2% : ‘es - skip
SA 04 DO O0D46 2484 MOVL 2 ,R10 ; R10 = size of probe )
019F 30 O0D49 2485 BSBW READ FAULT ; process the access violation
SB 6B 57 €1 O0OD4C 2486 2%: ADDL3  R7,(R11),R11 ; form the operand address
0061 31 0D50 2487 BRW ACCESS_VALUE : finish establishing the access
05 88?2 gzgg 3s: RSB : Return if FPD set
8822 %28? : Process a Long Displacement Mode Operand Specifier
0054 2495 LONG_D1SP_MODE: : entrance ,
58 50 AD DO ODS4 249 mOvL REG_PC(FP) R11 : R11 = location of the displacement
6B 04 FD AD OC QD58 2494 PROBER MODE (FP),#4, (R11) ; can we read the displacement ?
06 12 0DSD 2495 BNEQ 1% : ‘es - skip
SA 04 DO ODSF 2496 MovL 24 ,R10 : R10 = size of probe )
0186 30 0D62 2497 BSBW READ FAULT ; process the access violation
50 AD 04 CO O0D65 2498 1%: ADDL2  #4 ,REG_PC(FP) ; increment P(
0E 54 AD 1B €0 QD69 2499 88S #PSLSV FPD,PSL(FP),2% : skip if FPD set
58 6B DO OD6E 2500 MOVL (R11) A1 . R11 = displacement value
58 S7 (0 0071 2501 ADOL2 R7,R1{ : add the index to the displacement
58 14 AD42 (O 0D74 250% ADDL2  REG_ROC(FP)[R2],R11 : 3add the register to the address
0038 31 0p79 250 BRW ACCESS_VALUE . finish establishing the access
0S 88;8 gggg 2s: RSB ; Return if FPD set
88;8 2289 : Process a Long Displacement Deferred Mode Operand Specifier
0070 2508 LONG_DEF_MODE: ; entrance
S8 S0 AD DO O0D7D 2509 AovL REG_PC(FP) ,R11 : R11 = location of the displacement
68 06 FD AD OC 0081 ¢3510 PROBER MODE(FP),#4, (R11) : can we read the displacement ?
06 12 0086 ¢511 8NEQ 1% : ‘es - skip
SA 04 00 0088 515 MovL ¥4 ,R10 : R10 = size of probe )
0150 30 0088 251 858vW READ _FAULT ; process the access violation
SO AD 04 CO 008 514 18: ADDL2  #4 ,REG_PC(FP) ; increment P(
1C 5 AD 1B EO 0092 ¢515 8BS #PSLSVTEPD,PSL(FP),38 : skip if FPD set
S8 68 DO 0D9 516 MOVL (R11) R1 : R11 = displacement value
58 14 AD42 CO O0D9A 2517 ADDL2 REG,RO(FP)[RZ].R!I ; add the register to the displacement

—
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68 04 FD Sg 9 ngz g}g gnggER EQDE(FP),JA.(R11) ; can we E?‘d longword it addresses ?
: yes = s
5A g g DAG 2520 MOVL #4,R10 : ‘10 =z sizg of probe
013f ODA9 2521 BSBW R;AD FAULT : process the access violation
58 6B 57 §1 ODAC ¢S5 i 2s: ADDLY R/, (R11),R11 : form the operand address
0001 1 0p8 S BRW ACCESS_VALUE ; finish establishing the access
05 883‘ g g 3%: RSB : Return if FPD set
88%2 g 9 g Set Up the Type of Access Requested
ODB4 9508 ACCESS_VALUE: ; entrance
04 O S8 (F 0pB4 529 CASEL  R8,#1.,44 ; branch on the access type
0016’ 0DB8 2530 18: .MORD READ CHECK-1$ : 1 - read only access
000C* ODBA 2531 .WORD MODIFY CHECK=-1$ : i - modify access
0078*' 0DBC SB% .WORD  WRITE_THECK-1$ : 3 - write only access
000B' ODBE 253 .WORD 2%-1% : & - address access
0008' 0DCO 2534 LWORD 2%-1% : 5 - field access
00 ODC§ 2535 HALT : 6 - branch access (shouldn't occur)
05 88%4 §§§? 2s: RSB ; return with the operand address
88%2 %g%g E Perform Error Checking for Modify Access Operands
ODC4 2540 MODIFY_CMECK: ; entrance
60 10 0DC& 2541 BSBB WRITE CHECK ; check write (and read) access
FE78 CD4S 58 DO 0DC6 254§ MOVL R11,READ _ADDRS(FP)LRS) ; Set read operand address
1F 11 88%% 522‘ BRB ROPRAND _CHECK : Check for reserved operand
88%% %gzg : Pertorm Error Checking for Read Only Access Operands
ODCE 2547 READ_CHECK: ; entrance
FE78 (D45 SB DO ODCE 2548 MovL R11,READ_ADDRS(FP)LRS] ; Set read operand address
FE3B CD4S D& ODD& 2549 CLRL WRITE _ADBRS(FP)CRS] : Indicate no write operand
68 SA FU AD OC O0DD9 2550 PROBER MODE(FP),R10,(R11) ; can we read the operand ?
0D 12 ODDE 2551 BNEQ ROPRAND CHECK : yes - test for reserved operand
0DEQ 255§ CMPCOND SSS_ACCVIO,COND_NAHE(FP): s this an SS$_ACCVIO fault?
N3 Shee 3% g : Retorn! MOt
: Return
00FE 30 8323 %ggg ;3$RAND %aggx READ_FAULT : process the access violation
ODED 2557 “CMPCOND $S$_ROPRAND,COND_NAME(FP); Is exception SS$_ROPRAND?
35S 13 (QOpF8 2558 BEQL 10% . 1t so, skip operand check
08 01 59 o%i Obre $320 15:  Choes  jokag™ ; {ase,on date type
: . - ;1 - e
00317 0E00 2361 "WORD  10$-1% g - word
0031* 0€EQ? Sbg .WORD 10%-1% : - longword
0031* Q€04 556 LWORD 10%-1% : & - quadword
0031°* QE06 2564 LMWORD  10%-1% : 5 - octaword
0012' OE08 2565 .WORD $-1% : 6 - F_floating
0012' OEOA 2566 .WORD $-1% : 7 = 0D_floating
001E* OEQOC 2567 .WORD $-1% . 8 - G_floating
002A"* OEOS 568 LWORD  4%3-1% . 9 - H tloating
00000100 8F 68 09 ?; %g 8%}9 298 2$: gggfv :{‘19.(R11),l‘x100 : sfor )] ggge;g;gAaBerand?
N $o,
05 OQE1B 251 RSB : Else return
00000800 8f 68 0C 83 Eg 855% §;§ 3%: gggfv q?‘IIZ.(R11),l‘X800 : ?'resergg g g;:ag?
H SO, -
05 OQE27 2574 RSB ; Else return
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8000 BF 6B B QF2B 2575 4$: (MPY (R11),#*x8000 ; H reserved operand?
01 13 8E D 57? BEQL 718 : 1t so, SS$_ROPRAND
gS EQF 2577 108: RSB . Return
0193 1 8% g;g 11%: BRW OPERAND _FAULT ; Cause SSS_ROPRAND fault
4]3 580 :
8E 231 : Perform Error Checking for Write Only Access Operands
OE3 58§ WRITE_CHECK: . entrance
68 SA fD AD QD 05% 584 PROBEW MODE (FP),R10,(R11) ; can we write the operand ?
16 12 0€E38 2585 BNEQ 1% ; yes = bypass
0€ 3A 58? CMPCOND S$SS$_ACCVIO,COND_NAME(FP); 1s exception $S$_ACCVIO?
13 Qe41 258 BEQL 1% ; 1t so, skip access test
0116 30 0e43 2588 BSBW WRITE FAULT . process the access violation
O3 FC AD 00 go 0E46 2589 BBS #V_REGISTER,FLAGS(FP),18 ; no local store checking - skip
0086 30 OE4B 2590 BSBw  LOTAL_TEST ; test for a write into tocal storage
FE78 (D45 D& 0545 391 18: CLRL READ_KDDRS(FP)[RS] : Indicate no reading
FE38 (D65 5B DO Q€5 S9§ MOVL R11,QRITE_ADDRS(FP)[RS] ; Indicate write operand address
% g g e
OESA 2595 BRANCH_ACCESS: _ '
FE3B (D45 D& OESA 5596 CLRL WRITE_ADDRS(FP)[RS5] : Indicate no write operand
02 O 59 (fF QESF 597 CASEL R9.#\,#2 ; Case on data type
0009' 0£63 5598 1%: .WORD BRANCH_BYTE-1$ : 1 = byte
002B' QE6S 2599 .WORD  BRANCH_WORD-1$% : % - word
004E' QE67 2600 .WORD  BRANCH LONG-1$% : 3 - longword
0149 31 Q€69 2601 BRW ADDRESS _FAULT : ALL other types get SS$_RADRMOD
i
822% %ggg . Process a Byte Branch Displacement Operand
0E6C 2606 BRANCH_BYTE: ; entrance .
5B 50 AD DO OQE6C 2607 MOVL REG_PC(FP) ,R11 : R11 = Llocation of the displacement
68 01 D AD OC Q€70 2608 PROBER MODE (FP),#i, (R11) : can we read the displacement ?
06 12 O0E75 2609 BNEQ 1% ; yes - skip
5A 01 00 OQE77 2610 MOVL #1,R10 : R10 = size of probe .
006E 30 OQE7A 2611 BSBW READ_FAULT . process the access violation
58 68 98 O0E7D 261% 1$: (viBL (R11Y,RN : R11 = branch displacement
SO AD D6 O0E80 261 INCL REG_PC(FP) : increment P(C .
58 SO AD (O OQE83 2614 ADDL2 REG_PC(FP),R11 ; compute the branch destination
FE?8 (D45 58 DO OEB? 2615 MOVL R11,READ_ADDRS(FP)[R5] ; Store the branch address
05 OE8D %616 RSB ; return
OBE 561
8%3% gg%g : Process a Word Branch Displacement Operand
0E8E %621 BRANCH_WORD : . entrance
S8 SO AD DO OE8E 62; MOVL REG_PC(FP) R11 : R11 = location of the displacement
68 02 D AD OC 0E92 g6f PROBER MODE(FP),#2, (R11) : can we read the displacement ?
06 12 O0F9 624 BNEQ 1% : ‘es - skip
SA 02 DO OQE99 2625 MOVL #2,R10 : R10 = size of probe ]
004C 30 OE9C 2626 BSBW READ _FAULT : Rrocess the access violation
58 6B 32 O0E9F 2627 18: VW (R117 ,R1Y : R11 = branch displacement
oAb 02 [0 QA2 g6 8 ADDL?  #2,REG_PC(FP) ; increment PC o
58 S0 AD (O OQEA6 2629 ADDL REG_PCYFP).R11 ; compute the branch destination
FE78 (D45 58 DO 8EAA 630 MOVL RT1CREAD_ADDRS(FP)[R5]) ; Store the branch address
05 0es0 2631 RSB ; return
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QEB1 26 §
0EB1 26 .
8%3} g g : Process a Longword Branch Displacement Operand
0EB1 96 9 BRANCH_LONG: ; entrance
58 50 AD DO QEB1 26 MovL REG_PC(FP) R11 ; R11 = location of the displacement
68 04 FD AD 05 0EBS 2638 PROBER MODE(FP),#d, (R11) : can we read the displacement ?
06 12 O0QEBA 2639 BNEQ 1$ : ‘es - skip
SA 04 DO OQEBC 2640 MOVL #6,R10 ;: R10 = size of probe
0029 30 OQEBF 2641 BSBw READ_FAULT : Brocess the access violation
S8 68 0O 0EC§ 645 1% MOVL (R117,R11 : R11 = branch displacement
50 AD__ 04 €O OQECS 264 ADDL2  #4 ,REG_PC(FP) ; increment PC
58 SO AD CO OEC9 2644 ADDLZ  REG_PCTFP) ,R11 : compute the branch destination
FE?8 CD4S 58 DO OECD 2645 MOVL R11,READ_ADDRS(FP)LR5) ; Store branch address
05 OQED3I 2646 RSB ; return
0ED4 %667
QED4 2648 ; ,
QED4 2649 ; Test for a Write into Local Storage
QED4 2650 :
QEDS4 2651 : entered by subroutine branching
OED4 265§ :
QED4 265 ; parameters: R10 = Number of Bytes to be Written
OED&4 2654 : R11 = Destination Address
QED4 2655 : . . .
OED4 2656 R returns with R11 = Corrected Destination Address
QED4L 2657 ; ) ,
QED4 2658 : Discussion
QED4 2659 ; ) )
0ED4 2660 : This routine checks the write operation described by
O0ED4 2661 ; the parameters in R10 and R11 for a write into the Emulator's
OED4 266% : working storage. If such a write is about to take place, R11
8%82 5224 : is changed to an address where the write will not do any harm.
QED&4 2665 LOCAL_TEST: ; entrance )
53 58 AD 9E OQED4 2666 MOVAB  LOCAL_END(FP) ,R3 : R3 = byte following local storage
53 SB D1 OQED8 2667 CMPL R11.R3 ; is the write above the frame ?
00 1E OEDB 2668 BGEQ 1$ : ‘es - bypass
53 58 SA (1 OEDD 2669 ADDL R10,R11,R3 . R3 = byte following operand
SE 53 D1 OQEE1 2670 CMPL R3,SP : is it above the stack pointer ?
06 1B OEE4 267 BLEQU 1§ . no - operand is not in local storage
568 58 AD 9t OEE6 2672 MOVAB  TEMP(FP),R11 : redirect the write to TEMP
05 8%53 52;2 1$: RSB ; return with the operand address

1
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Exception Processing Routines
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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?n.l 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. If the exception was a fault, the
routine FAULT_RESET is called to restore the registers to
their values when the instruction was started.

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 ro?1ster 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.

—

T T T ... .. .. R h:h - R h-h-h R - h - :-h:h-h:h-h el il b sl iachncinclnclnchnelnrhe BN T I




FF A2LA

L IBSDECODE _FAULT
1-009

62 0

01

VIV ]
O

26" AF
1

413

60

50

07
58
FD AD
13
FO AD
FF A24A

52

o
pury
-
N ™
(o Tl =/
>

-
oo

b
»» OO
oDOoCO

o

pure
O £HOO0oWVV
NN =R

32'AF
50 0

0O
oo &~
-— ) =~ 6™

- Decode instruction stream
Operand Decoding Routines

EEB 2718 :
EEB 2719 :
EEB 2720 :
EER 2721 :
EEE 7 § :
OEEs ¢7 :
0E:B 2724 :
0CLEB 2725 :
OEEB 2726 READ_FAULT:
BB OEFfB 727 PUSHR
D0 OQEED 27728 MOVL
Og OEFQ 759 PROBER
1 0EFS 2730 BEQL
0C OEF7 2731 PROBER
12 OFEFE 273% BNEQ
9t OQF00 273 MOVAB
AA OFQS 2734 BICW?
FB OQFQA 2735 1%: CALLS
E8 OFOE 2736 BLBS
30 OF11 2737 BSBW
9t OQF14& 2738 MOVAB
oD OF18 2739 PUSHL
DD OF1A 2740 PUSHL
DD OF1C 2741 PUSHL
DD OFI1E 2742 PUSHL
31 QF20 2743 BRW
BA OQF23 2744 28: POPR
05 O0F2S 2745 RSB
0F26 2746 :
0F26 2747 :
0F26 2748 :
0F26 2749 :
(0F26 2750 :
0F26 2751 :
0F26 2752 :
0F26 2753 :
0F26 2754 READ_REASON:
0000 OF26 2755 .WORD
9t 0QF28 2756 MOVAB
95 OF2C 2757 1578
DO OF2E 2758 MOVL
06 OF31 2759 RET
0F32 2760 :
OFS% 2761 :
OF3 276§ :
0F32 276 :
0F32 2764 H
0F32 2765 :
0F32 2766 :
0F32 3767 :
0F32 2768 REASON_MANDLER:
0000 OF32 2769 .WORD
7D OF34 2770 Mova
DS OF38 5771 TSTL
12 OF38 77§ BNEQ
0F3D 277 CMPCOND
12 0F43 2774 BNEQ

READ_FAULT - Process a Rea
entered by subrout
parameters: R1

R1

#*M<RO,R1,R>

R11,R2

?goé(rp).c1,(R2)

?QDE(FP).'1.-1(R2)[R1OJ

-1(R2)CR10],RO

#511‘R2

#0 ,B*READ_REASON

RO,2$

FAULT_RESET

SHORT_LOCAL(FP),SP

R?

R1

#5S$_ACCVIO

#3

SIGNAL_START
¥ M<ROTR1,R2>

LN I T T TR TR S TR BRR WEE RN NCE WL RS WL IR TR WA R N

READ_REASON - Get the Reas
parameter: RZ
returns with RO

R1

0 :

B*REASON_HANDLER, (FP) :

(R2) :

#1,R0 :

REASON_HANDLER - Condition

parameters: P1

P2

returns with RO
0 :
& (AP) ,RO :
8(R1) :
1% :
?%S_ACCVIO.&(RO) .

AX/VMS
LIBRTL.

{26

d Access Violation Fault

Macro v04-00 Pa
SRCILIBDECODF .MAR;?

ine branching

0
1

entrance
save RO,R1,R2
R2 = probed address
is the first byte readable ?
no - bypass
is the last byte readable ?
‘es = bypass
¢ = address of last byte
compute address of first bad byte
et the reason mask
he 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

Size of Area being Read
Location of Area being Read

on Mask for a Read Access Violation

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 L.

access violation condition ?

no - bypass

l
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Og Al D& QF&LS 2775 CLRL
10 A1 0B AQ 90 Fé&B 779 MOVL
75 C QF4D 277 CLRQ
00000000 GF 8 Fg F&F 778 CALLS
50 918 8F 3 FS6 Q779 18 CVTwWL
04 (QF5B 2780 RET
OF5C 2781 ;

M 12

B " s b

12(R
8(RO
= (sP
#2.G
#s$$_

)

6
SYS$
RES

15-SEP

5=
6-SEF
(R1)

SUNWIND
IGNAL ,RO

-1
-1

9
9

8 17:83

3
1

YR TERIEATLEER X

¢S AX/VMS Macro V04-00
12 LIBRTL.SRCILIBDECODF.MAR; 1

return zero status in RO

return the reason mask in R1
default PC and level for unwind
unwind the reason routine frame
specify condition not handled
return

% 3%

]
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OFSC 2783 : ,
8:%% ;gg : WRITE_FAULT = Process a Write Access Violation Fault
8;%% ;39 ; entered by subroutine branching
QF5C ¢788 : parameters: R10 = Size of Area being Written
QFSC 2789 : R11 = location of Area being Written
OF5C 2790 R
OF5C 2791 WRITE_FAULT: . entrance
07 B8 OQFSC %79; PUSHR  #*“M<RQ,R1,R2> . save RO,R1,R?
5¢ SB DO OQFSE 279 MOVL R11,R2 : R2 = probed address
62 01 "'FD AD 0D OFf] 3794 PROBEW MODE(FP),#1, (R2) : is the first byte writeable ?
1 13 Q0F66 2795 BEGL 1% ; ho - byfass
FF A24A O FO AD OD OQF68 2796 PROBEW MODE(FP),#1,-1(R2)LR10] ; is the last byte writeable ?
OA 12 OQF6F 2797 BNEQ 13 ; ‘es - bypass
52 FF A24A 9t OF721 2798 MOVAB  -1(R2)CR10],R2 : R2 = address of last byte
52 _ O1FF BF AA QF76 2799 BICW2 3511‘R2 . compute address of first bad byte
97'AF 00 FB OQOF7B 2800 18: CALLS  #0,B*WRITE_REASON : get the reason mask
12 50 E8 OF7F 2801 BLBS RO,28 : the write went all right - bypass
00BA 30 OF82 2802 BSBW FAULT_RESET . reinitialize registers and clear TP
St F8 AD 9 OQF85 2803 MOVAB  SHORT_LOCAL(FP),SP ; shorten the frame
5¢ DD OF89 2804 PUSHL R¢ . push the bad address
51 DD OF88 2805 PUSHL Rl ; push the reason mask
0C DD OF8D 2806 PUSHL  #SS$_ACCVIO ; oush the conditior code
03 0D OQF8F 2807 PUSHL #3 : push the number of arguments
000B 31 OF91 2808 BRW SIGNAL _START . signal the condition
07 BA 0F94 2809 2%: POPR #*M<RO,R1,R2> . restore RO,R1,R?2
05 0F96 2810 RSB ; get back
0F97 2811 : . _ .
8;3; 53}% R WRITE_REASON = Get the Reason Mask for Write Access Violation
8;3; %g}g ; parameter: R2 = Address for which Probe Failed
0F97 2816 ; returns with RO = Status of Access Attempt
0F97 2817 : R1 = Reason Mask if Unsuccessful
0F97 2818 :
0F97 2819 WRITE_REASON: ; entrance
0000 O0F97 2820 MORD 0 ; entry mask .
60 96 AF  9E O0F99 2821 MOVAB  B"REASON_HANDLER, (FP) : set up the condition handler
62 00 80 OF9D 2822 ADDB2  #0,(R2) ; try to change the location
50 01 00 OFAQ 2823 MOVL #1,R0 ; indicate a successful write
04 OFA3 2824 RETY ; return
OFAL 2825 :

1

CCCCLLCCC<<CCCCCC— wur
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OFAL 2827 :
8;:2 g g ; OPCODE_FAULT ~ Process an Opcode Reserved to Digital Fault
OFAL 2830 : entered by branching
OFA4L 2831 .
OF A4 5835 : no parameters
OFA4 283 :
OFAL 2834 OPCODE_FAULT: ;. entrance .
0098 30 OFA4 2835 BSBW FAULT_RESET ; reinitialize registers and clear TP
St F8 AD 9E OQFA7 2836 MOVAB  SHORT_LOCAL(FP),SP : shorten the frame
7€ 043C 8F 3C OFAB 2837 MOVZIWL #SS$_OPCDEC,-(SP) ; push the condition code
01 0D OFB0 %838 PUSHL M : push the number of arguments
00BA ¥ 8:8% 2328 BRW SIGNAL _START ; signal the condition
8;3; 532} : ADDRESS_FAULT - Process an Invalid Addressing Mode Fault
OFBS 2843 : entered by branching
OFBS 2844 :
OFBS 2845 : no parameters
O0FBS 2B46 :
QFB5 2847 ADDRESS_FAULT: ., entrance )
0087 30 OFBS 2848 BSBW FAULT_RESET ; reinitialize registers and clear TP
56 F8 AD 9E OFB8 2849 MOVAB  SHORT _LOCAL(FP),SP : shorten the frame
76 0464C BF 3¢ OF8C 2850 MOVZIWL #SS$_RADRMOD,=-(SP) ; push the condition code
01 DD OQFC1 2851 PUSHL M ; push the number of arguments
00A9 31 8;%2 %gg% BRW SIGNAL_START : signal the condition
8;%2 %ggg : OPERAND_FAULT = Processed a Reserved Operand Fault
OFC6 2856 : entered by branching
OFC6 2857 :
OFC6 2858 : no parameters
0FC6 2859 :
QFC6 2860 OPERAND_FAULT: ; entrance .
0076 30 OFC6 2861 BSBW FAULT_RESET ; reinitialize registers and clear TP
56 FB AD 9E OFC9 2862 MGVAB  SHORT_LOCAL(FP),SP : shorten the frame
7E 0454 8F 3C OFCD 2863 MIVZWL #SSS_ROPRAND,-(SP) ; push the condition code
01 DD OFD2 2864 PJSHL M . push the number of arguments
0098 31 OFD& 2865 BRYW SIGNAL _START ; signal the condition
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BsSes
MOVL
SUBL2
B1582

0FD7

QFD? 368
QFD7 69
0FD7 ¢870

OFD7 2871
QFD7 87§

QFD7 287

OFD7 2874

OFD7 2875
QFD7 2876
0FD7 2877
0FD? 5878
QFD7 2879
OFD7? 2880

0FD7 2881

QFD7 288¢

OFD7 2883

0FD7 2884

, OFD7 2885 RESIGNAL:

66 10 OFD? 2886
5t FDDC CD DO OQFD9 2887
6 02 C2 OFDE 2888
FC AD 02 88 OFE1 2889
0087 31 OFES 2890

BRW

c 13
23:5 58 AX/VMS Macro v04-00
11:05:2 LIBRTL.SRC IBDECODF.HAR:1

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 faiture status, indicating the desire

to res gnal the original exception. First we call

FAULT R SET to undo any reg1ster modifications caused b‘

Beran processing. Note that we assume that the user has
T 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.

FAULT RESET

SAVE _SI1GARGS(FP),SP
#2,(3P)

#M _RESIGNAL ,FLAGS(FP)
SIGNAL _ START

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

Do the signal

Page 59

(18)

Undo register modifications

L 3
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USER_SIGNAL - Signal user-supplied exception
Calling sequence:

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

Parameters:

00000004 fault_flag = 4

The address of a longword whose
low bit, if set, indicates that
this exception is to be signalled
as a fault. If the low bit is
clear  the exception is to be

signa[led as a trap.

It a fault, all register
modifications which resulted from
operand processing are rolled back.
If a trap, the current contents

of the registers are used. The
current state of the PSL is used in
either case.

e Ve Ve Ve Ve VeNe Ve Ve Ve Ve B Roe By

00000008 context = 8 The longword passed _

to the user action routine as
the signal routine's context.
This longword contains the fP of
the agpro riate invocation of

L1BSODECODE_FAULT.

signal_args = 12 ; The address of an array of longwords
sgecifying 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.

0000000¢

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 unulndtqg is not a full unwind, but only
calls associated handlers with the SS$S_UNWIND condition.

The user-specified si?nal args are then pushed on the stack and
control branches to SIGNAL_START. Degend\ng on whether the
“fault_flag'' parameter is Set, FAULT_RESET may or may not be called.
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001¢ 8FEB 949 .WORD  “M<RZ2,R3,R&>
53 08 AC DO OFEA 2950 MOVL context (AP) ,R3 ; Get context FP value
5 04 BC DO OFES 951 MOVL afault_fLlag(AP) R4 ; Get fault indicator
50 0C AC DO OFF 9S§ MOVL signal _args(AP) RO ; Get address of signal args
51 60 DO OQFF6 295 MOVL (RO) R ; Get argument coun
50 04 AO41 DE OFF9 ¢954 MOVAL 4 (ROSCR13,RO : Position RO past signal args
70 DD OFFE 2955 18: PUSHL  -(R0O) ; Push a signal argument
FB 51 F& 1000 2956 SOBGEQ R1,1$ ; Loop till all pushed
1003 2957
1003 2958 ;+
}883 328 . Call handlers between our caller's frame and '‘context'’ frame with SS$_UNWIND
5¢ O0C AD DO 100% 961 MOVL SFSL_SAVE_FP(FP),R2 . Get caller's frame
62 D3 1007 296§ 2$: TSTL (R2) . Does this frame have a handler?
21 13 1009 296 BEQL 33 ; Skip if not ) .
7€  7C 100B 2964 CLRQ -{(SP) ; Construct mechanism list
TE D& 100D 2965 CLRL -(SP) : Depth=0
52 DD 100F 2966 PUSHL RZ2 . Establisher's fP
04 DD 1011 2967 PUSHL  #4 : n of mechanism args
7€ 0920 8F 3C 1013 2968 MOVIWL #SS$_UNWIND,-(SP) : Push unwind condition code
01 DD 1018 2969 PUSHL 1 . n of signal args
08 AE  9F 101A 2970 PUSHAB 8(SP) : Address of mechanism args
04 AE  9F 101D 2971 PUSHAB &4 (SP) . Address of signal ar?s
S1. 62 D0 1020 2972 MOVL (R2) ,R1 : Handler address in R
00000000'GF 16 1023 2973 JSB GASYSSCALL_HANDL : Call the handler
SE_ 246 (O 1029 2976 ADDL2  #36,SP ; Reset SP
52 _0C A2 D0 102C 2975 3s8: 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 P4 3 ; Loop if not
1035 2978
1035 2979 .+ ) ) L )
1035 2980 . R2 now has the desired FP. Switch frames. SP is pointing to the signal
1035 2981 ; args.
1035 2982 ;-
1035 2983 ]
50 52 D0 1035 2984 MOVL R2,FP ; Switch frames
02 54 E9 1038 2985 BLBC R4 ,48 : Sk\Y if not fault L.
02 10 1038 2986 BsB8 FAULT RESET : Roll back register modifications
30 1 }8%? %ggg ‘s BRB SIGNAL_START ; Go do the signal
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- Decode instruction stream
Operand Decoding Routines

103F 2990 :
105F 991 :
103F 99§ :
103F 299 :
103F 2994 :
103F 995 :
103F 2996 R
103F 997 :
103F 2998 :
103F 2999 :
103F 3000 :
103f 3001 :
103F 00§ :
103¢ 3003 FAULT_RESET:
EC 103F 3004 88S
9E 1044 3005 MOVAB
9 1048 3006 MOVAB
70 104C 3007 MOvQ
70 104F 3008 mMova
70 1052 3009 Mova
70 1055 3010 mova
70 1058 3011 MOvQ
70 1058 3012 mova
70 10S€ 3013 mova
D0 1061 3014 MOVL
DO 1064 3015 1%: MOVL
ES 1069 3016 8B8CC
05 106 3017 2%: RSB
106F 3018 ;

§-3Ep-198¢ 1133138

AX/VMS Macro v04-00
LIBRTL.SRCILIBOECODF .MAR; 1

FAULT_RESET - Perform Reinitialization Operations for a Fault

Discussion

This routine restores
for a fault.

: entrance

#PSLSV FPD,PSL(FP),1$ ; skip if
ORIG_RO(FPS,RO : Address
REG_RO(FP),R1 ;: Address
(ROY+,(R1)+ ; Restore
(RO)+,(R1) ; Restore
(RO)+,(R1)+ : Restore
(RO)+,(RY)e ; Restore
(RO)+,(R1)+ : Restore
(RO)+,(R1)+ : Restore
(RO)+,(R1)+ : Restore
(RO)+,(R1)e ; Restore
ORIG PC(FP) ,REG PC(FP) :; Restore
#PSLSV_TP,PSL(FP),28 :

entered by subroutine branching

no parameters

return

the original register contents

FPD set

of original RO

of Blace to restore RO
RO=-R1

R2=-R3
R4=RS
R6-R7
R8-R9
R10-R11
AP=FP
SP

PC

clear the trace pending bit

Page
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106F 3020
g SIGNAL _START - Build the Parameter Blocks for SIGNAL
g entered by branching
6 parameters: (SP) = Truncated Signal Array Size (M)
6 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 bz 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 correspond1ngly shortened). The s1gnal
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

eloleelelelelolelelolelelcloleleolelelelelelelalelalalololelolelelelelelelelsololelalelelelelololelelelalelalel e
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elelelelelelealelolelelelelelelolelalelelelaliclealalalelclaleloleleleolelelelolslclolelelolalalslaleleotalotatatatat
NNNNNNNOOOOOOONOC OO WNWAWAVALANAVAUNLES 85 0 05 B s 0 8 £ £ W L W G AN U LMD

NN 2 OO O W 8~ iV — O O QO O N 8 ) — O O 00 “J O WSS LN = © O OO N O VNV 8N LN =2 O O 00 O N 8~ L) —

i i ol e cd b ) el i el el el S ) Dl el ) =l -l =l ——l ) )l D ) el b D b e b ) ) = = D ol S =l = ——d el il D D D il el el el sl
OWR NI OWN— T NAOINIWNOO MM~ O RPN T M AN AN AR M AN T AT AN ANMANAAAMNA AN ANRANANAN

: in NORMAL _EXIT,
SlGNAL_SiART: : entrance
5?7 B8t DO MOVL (SP)+,R7 : R? = number of signal parameters
58 57 02 78 ASHL #2,R7,R8 : RB = size of the signal parameters
50 58 34 (1 ADDL3  #54,R8,R0 : RO = size of signal information
F318 30 858w TEST FRAME : make sure we have room for it
56 4C AD DO MOVL REG_SP(FP),R6 ; R6 = user's stack pointer
76 SO AD 7D MovaQ REG _PC(FP),=(R6) . push the PC, PSL pair
56 58 (2 SUBL R8,R6 : make room for the signal parameters
66 6E 58 28 MOV(C R8,(SP), (R6) : push the signal parameters
76 S7 02 (1 ADDL3  #2,R7,-(R6) : push the signal array length
76 01 DO MOVL #1,-(R6) : push code for SIGNAL (vs. STOP)
76 14 AD 70 MovaQ REG_ROCFP) ,-(R6) : push user's RO and R1
05 FC AD 01 EO BBS #V_RESIGNAL,FLAGS(FP),18 ; Is this a resignal?
76 03 (CE MNEGL  #3,-(R6) : No, push -3 (depth number)
06 11 BRB 2% : Skip
76 F8 AD DO 1%: MOVL SAVE _DEPTH(FP),-(R6) : Resignal, use saved handler depth
76 48 AD DO 28: MOVL  REG_FP(FP),=(R&) : push the user's FP
76 04 DO MOVL #4,-(R6) ; push the mechanism array Llength
76 56 DO MOVL R6,-(R6) : push the mechanism array location
76 1C A6 9E MOVAB 28(R6),-(R6) : push the signal array location
76 02 00 MOVL #2,-(R§) : push the handler parameter count
08 AD 4L AD 7D MOvVQ REG AP(FP) ,SAVE _AP(FP) ; put the user's PC, PSL pair back
10 AD DC°'AF  9E MOVAB  B*STGNAL,SAVE PT(FP) : store the return point
50 48 AD  9E MOVAB  FRAME_END+4 (FP),RO : RO = location of end of frame

]
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56 50 (2 10C4 3077 SuUBL2 RO,Ré : R6 = distance of user SP from it

51 56 02 00 EF 10C? 3078 EXTIV  #0.#2,R6,R1 R1 = stack alignment
06 AD 02 OE S1 FO 10CC 3079 INSV R1 T #MASK JALIGN,#2,SAVE HASK(FP) ; store it into the frame
SO S1 (0 1002 3080 ADDL 2 RO ; compute the parameter area location
FCAD S6 FE BF 78 1005 3081 ASHL #-é R6,=-4(RO) ; store the parameter count
04 }88% %8%5 RET s return (to SIGNAL)

b
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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.

OO O O O O © OO VOO0

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

Mechanism Array:

12(SP) & (mechanism array length)
16(SP) user's FP (establisher frame)
20(SP) -3 (establisher depth)

24(SP) user's RO

28(SP) user'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
L4(SP) first signal argument

<4*M>+2B8(SP) last signal argument
<4tM>+32(SP) user's
<4xM>+36(SP) user's PSL

The user's stack pointer should coincide with the
address <4*M>+4L0(3P).

We now jump to the VMS entry point to Look for a handler,

AR R RN IR LRI A IE IR IR IE LR FE R LR XA P FI P I TN PN T TN T T TN T T I YN Y TN TIPS Y YO YR YO YR YPRR WY S NP YA AT

SIGNAL :
JMP G*SYSSSRCHANDLER

.END : End of module LIBSDECODE_FAULY
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- Decode instruction stream

LIBSDECODE FAULT
Symbol table
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- Decode instruction stream

LIBSDECODE FAULT
Symbol table
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LIBSDECODE FAULT = Decode instruction stream 15-SEP-1984 %3:55:58 FAX/VHS Macro V04-00 Page 70
Symbol table 6=SEP=-1984 11:05:2 IBRTL.SRCILIBDECODF .MAR; 1 (22)
TEST_FRAME 00000398 R 02

USER_ACTION = 0000000C

USERZACT_ADR = FFFFFDEQ

USER_ACT_ARG = FFFFFDEB

USER_ACT_ENV = FFFFFDE4

USER_ARG = 00000010

USER_SIGNAL 00000QFEB R 02

V_REGISTER = 00000000

V_RESIGNAL = 00000001

WORD _DEF _MODE 00000D1D R 02

WORD-DISP_MODE 00000CF4 R 02

WRITE_ADDRS frffresg

WRITE “CHECK 00000E33 R 02

WRITE_FAULT 00000F5C R 02

WRITE _REASON 00000F97 R 02

WRITE_REG 000008BA R 02

* ---------------- +

PSECT name Allocation PSECT No. Attributes

. ABS . 00000000 ¢ 0.) 00 C 0.) NOPIC USR (CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE

$ABSS 00000000 ¢« 0.) 01 ¢ 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE

_LIBSCOOE 000010E2 ( 4322.) 02 ( 2.) PIC USR (CON REL LCL SHR EXE RD NOWRT NOVEC LONG
teccmcncccccacacnanccccasa +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time

Initialization 32 00:00:00.05 00:00:00.99

Command processing 128 00:00:00.30 00:00:03.29

Pass 1 422 00:00:15.30 00:01:47.95

Symbol table sort 0 00:00:01.23 00:00:05.07

Pass ¢ 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 00:00:00.01 00:00:00.01

Cross-reference output 0 00:00:00.00 00:00:00.00

Assembler run totals 1000 00:00:22.12 00:02:16.51

The 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.
3138 source Lines were read in Pass 1, produc1n?‘29 object records in Pass 2

18 pages of virtual memory were used to define macros.
tecccccccncccccccccnccccana +
! Macro Llibrary statistics !
deccmcccccccccnccccnccaccnna +
Macro Library name Macros defined

$2558DUA2B: [SYSLIBISTARLET.MLB;?2 9

—_r

20900009000 000000000000 00000000 00000000 Q000 e80TV 00NtV NINIVEOIVINITIVININEVRVIVEBEVrVEDIVIQRVIVENEVE Ve




LlBS?iCODE_FAULT o = Decode instruction stream 15-SEP-1334 {3:55:58 !AX/VHS Macro v04-00 Page 71
VAX=-11 Macfo Run Statistics 6-SEP-1984 11:05:2 LIBRTL.SRCILIBDECODF .MAR; 1 (22)

771 GETS were required to define 9 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL, TRACEBACK) /L1S=L[S$:LIBOECODF/0BJ=0BJS:LIBDECODF MSRCS:LIBDECODF/UPDATE=(ENHS:L IBDECODF)

0000000000000 000000 0009009 R0 000000 PERININIRININI NI SIRI BB 0000 T e ReBote00 0 I Bo0IBIRINIENIBIDPIRIBIBIBODS Oo e
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