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Instruction decoder 16=Sep=-1984 152: VAX=11 Bliss=32 v4.0-74 P
12-503-1934 ?;:Oi:;g DlSKSVHSHASTER:[SDA.SRCiDECODE.BSZ:l e

=4

XTITLE 'Instruction deco
MODULE Lib$ins decode (I
- ADDRESSING_MODE

144
|

R e I T e R R R R R R R R AR R R AR R R 2 2 2 I It

In

'* COPYRIGHT (c) 1978, 1980, 1982, 1984 BY

'* DIGITAL EQUIPMENT fORPORﬂTlON. MAYNARD, MASSACHUSETTS.
E: ALL RIGHTS RFSERVED.

'* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
'* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
'* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
'* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
'* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY

L
]
]
L ]
L ]
L
"
®
L
L
i*  TRANSFERRED. -
L ]
L
L
L]
]
]
]
]
]
L

'v04-000"

der'
DENT = ’
(EXTERNAL = LONG_RELATIVE)) =

I

'* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE
'* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMEN’
;: CORPORATION.

i* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
'* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

=d=dd=l=l=l=l=l=lelolelelel=lrl=lalelalalelelelel]
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002 e
|
§§§ g:t'.'ttt'tttttt'Qtttl'tt'ttttit"ttlttttttttttit.tttititttttttttitttttttttt
003 i FACILITY:
88% ; VAX instruction decoder.
833 g Portions taken from DBGINS module by KEVIN PAMMETT, 2-MAR-77
88% g Author: Tim Halvorsen, 09-Feb-1981
88§ g Modified by:
004 i v002 TMH0002 Tim Halvorsen O9-Aua-1981
004 : Remove SHR psect attribute so lLinker doesn't generzte a
004 - non=-crf writable section, and the imgact doesn't try to map
082 ; a read/write shared section to the .EXE file.
30« i V001 TMHO001 Tim Halvorsen 09-Mar-1981
004 ! Use PLIT psect rather than OWN psect for read-only
004 ! data arro;s. Make each failure status a separate
004 s code to aid in dobugg ng the case of a decode failure.
004 ! Remove probes of instruction stream because a PROBER
005 ! instruction determines the access from the previous
005 ! mode, not the current mode. Thus, if you call this
05 ! routine with a stream readable on[y to the current mode,
05 ! it will fail. For now, we skig the checks and allow
82 ; an access violation to occur within the routine.
05 ; :
05 !
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v&a-bog' ECODE Instruction decoder

! Literals and macros related to opcodes

! Standard VMS definitions
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LIBSINS_DECODE Instruction decoder 1§-Se -1984 01:52:3 VAX=11 Bliss=32 v4.0-742 Page 3
7062000 1823001080 33:28:a8  VaSsidomadEtreta eadAasors.Reas1 T2 (13

38822 } ; VAXOPS.REQ - OP CODE TABLE FOR VAX INSTRUCTIONS
s :882 } ; Version: 'v04-000"
- R886 } !ttitttttttttttttttt'tt"tttttttt'tittttt't"i"""'t""i"ttit!"'tttt"it
;. ROOSK ' *
: ROO7C 1 ' COPYRIGHT (¢c) 1978, 1980, 1982, 1984 BY *
: ROO71 1 i DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. .
3 ggg; } ;t ALL RIGHTS RESERVED. -
: ' x ]
: ROO74 1 '* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
: ROO7S 1 '* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
: ROO76 1 '* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER «
: ROO77 1 '* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
: ROO78 1 '* QOTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
: :88;3 } ;t TRANSFERRED. *
: In o
: ROO81 1 '* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE «
: ROOB2 1 '* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT «
: :8834 } 5* CORPORATION. -
3 ‘v #
: ROO8S5 1 '* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS «
: ROOB6 1 '* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. =
: ROOB7 1 ' *
; ROOB8 1 v *
3 R0089 1 !'ttttttt'tttttt.ttt"tt!ttttttt'ttt'tttt'i"itttt’t"t't'tttttttttttttttttttt
: RO090 1 !
: ROO91 1 ! Author:
: ROO9 1 ! KEVIN PAMMETT, MARCH 2, 1977.
: RO093 1 !
: ROO9% 1 ! Modified by:
: RO09S 1 !
: RO09 1 ! v0O01 TMH0001 Tim Halvorsen (09-Feb-1981
; RO097 1 ' Rewrite macro invocations to supply the entire SRM
: Rgggs 1 ' operand specification, to allow checking for Literals
; R 1 ! in write operands, and other invalid conditions.
: RO100 1 o=
: RO101 1
: RO102 1 LITERAL
P RO10R 1
3 :8}05 } : OPERAND ACCESS TYPE (A,B,M,R,V.W) = 1 BIT WIDE
:  RO1 1
: R 188 1 ACCESS_A = 0, ! EFFECTIVE ADDRESS
: RO109 1 ACCESS_B = 0, ! BRANCH DISPLACEMENT
: RO110 1 ACCESS_R = 1, ! OPERAND IS READ-ONLY
: RO111 1 ACCESS_W = 0, ! OPERAND IS WRITE-ONLY
: R011§ 1 ACCESS_M = 0, ! OPERAND IS HODIFISD
: ROM 1 ACCESS_V = 0, ! ADDRESS A SET OF 2 REGISTERS
: ROV 1
:; RO11S 1 !
3 :8}}9 } ; OPERAND DATA TYPE (B,W,L.Q0,F,.D.G,H,V) - 3 BITS WIDE
: RO118 1
: RO119 1 DATA B = 0, ! BYTE CONTEXT
: RO120 1 DATATW = 1, ! WORD CONTEXT
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Instruction decoder }%-Sop-iggz 31?23§23 v

=-Sep-1

DATA_L = 2, ! LONGWORD CONIEXT
DATATQ = i GUADWORD CONTEXT
DATATF = DATA_L, ' FLOATING CONTEXT
DATACD = DATAZQ, | FLOATING DOUBLE CONTEXT (8 BYTE
DATAZG = DATAZQ, | FLOATING GRAND CONTEXT (8 BYTES
DATATH = &, | FLOATING HUGE CONTEXT (16 BYTES

! BRANCH DISPLACCMENT TYPES

NO _BRANCH = 0, | NO BRANCH
BRANCH_BYTE ='1, i BRANCH BYTE
BRANCH-WORD = 2; i BRANCH WORD
]
| THE FOLLOWING MACRO IS USED TO BUILD SUCCESSIVE ENTRIES FOR
i THE TABLE. EACH MACRO CALL CONTAINS THE
i INFO FOR 1 VAX OPCODE, AND THE ENTRIES ARE SIMPLY
i BUILT IN THE ORDER THAT THE MACRO CALLS ARE MADE -
i THE ASSUMPTION IS THAT THEY WILL BE MADE IN ORDER OF
i INCREASING OPCODE VALUES. THIS IS NECESSARY BECAUSE
i THE TABLE IS ACCESSED BY USING A GIVEN OPCODE AS THE
{ TABLE INDEX.

COMPILETIME $BRANCH_TYPE=0;

MACRO
GET_1ST(A,B) = AX,
GET"2ND(A,.B) = BX,
OPERAND (NAME) =
XIF INULL (NAME)
xrneg
XELSE
BEGIN
: %%;E=OI XDECLARED(XSTRING('ACCESS_",GET_1ST(XEXPLODE (NAME))))
g s XWARN('Invalid access type ',GET_1ST(XEXPLODE (NAME)))
g g%aszor XDECLARED (XSTRING(*DATA_',GET_2ND(XEXPLODE (NAME))))
§ e XWARN('Invalid data type ',GET_2ND(XEXPLODE (NAME)))
: XIF NAME EQL 'BB'
XTHEN
XASSIGN(SBRANCH_TYPE, BRANCH_BYTE)
%ghés XIF NAME EQL YBW'
o ggssxcn(sanAncu_rvps. BRANCH_WORD)
!NANE(!DATA * (GET_2ND (XEXPLODE (NAME))) +
;uo INAME (*ACCESS™*,GET_1ST(XEXPLODE (NAME))) * 3
XF1 %,

AX=11 8[13§-32 Vé4.0-742

$2558DUA28: [SDA.SRCIVAXOPS.REQ; 1
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MRO17
HR§17

R
RO211

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
‘
1
1
1
1
1
1
i
1
1

OPDEF (NAME , oP1
xAssg N( Ancn fYPE,NO_BRANCH) °
YRAD

XIF GET 1ST(!EXP ODE (NAME)) EQL 'X' :

0P2, OP3

1k 2:82%822 93:28:28
OP4, OPS, OP6) =
! Opcode name in RADS0

VAX=11 1
Y3253 80028"

! It undefined opcode,

ANDGET_2ND (XEXPLODE (NAME)) EQL ‘X'

XTHEN
NOT_AN_OP

LS
OLENGTH-Z

OPERAND (OP1) %4,
OPERAND (OP2) OR
OPERAND (OP3) %4,
OPERAND (OP4) OR
OPERAND (OP5) *4,
OPERAND (OP6) OR
$BRANCH_TYPE*4X;

g MACROS TO ACCESS THE FIELDS.

MACRO
OP _NAME
OP_NUMOPS
OP_CONTEXT(]
OP_DATATYPE (
OP_BR_TYPE =

LITERAL
OPTSIZE
MAXOPCO
MAXOPRN

811 PER_BYT
AP_REG = 1;
PCTREG = 1
ATPEREL
INDEXING

SHORT Lxr AMODE =
REGISTER AMODE =
ascooer KMODE =
=
AUTO"INC"AMODE = 8
DISP-BYTE_AMODE = 10,
DISP_LONG Anoos = 14,
OP_CR_SIZE = 6;

DSPL_MODE = 0,4,4.0 X,

L

FEmrEr e S -

P s e - -

AND 1) w4
) AND 1)+d +

! then no operands
! else, number of operands
! Define each operand

! Define branch context

! OPCODE MNEUMONIC (6 RADSO CHARS)
i uunaen OF OPERANDS
o x. OPERAND CONTEXT

0 X, | OPERAND DATA TYPE
' confexf OF BRANCH DISPLACEMENT

EACH OPINFO BLOCK IS 9 BYTES LONG.
MAXIMUM VAX OP CODE WHICH IS VALID.
MAXIMUM NUMBER OF OPERANDS PER INSTRUCTION.

NO INSTRUCTION THAT HAS BRANCH TYPE ADDRESSING
CAN HAVE THIS MANY OPERANDS UNLESS WE CHANGE
THE ORGANIZATION OF EACH OPINFO BLOCK.

NUMBER OF BITS IN A VAX BYTE.

NUMBER OF PROCESSOR REGISTER, ‘AP'.

NUMBER OF PROCESSOR REGISTER, 'PC’

ADDRESSING MODE: (PC)+
ADDRESSING MODE: @(PC)+
ADDRESSING MODE: XXXCRX]

Short literals fit right into the mode byte.

Register mode addressing.

Register deferred addressing mode.

Auto decrement addressing mode.

Auto 5ncronont addressing mode.

All o E Lacement modes start frgn
here. See ENC_OPERAND() IN DBGENC.B3

SIZE, IN ASCII CHARS, OF OPCODE MNEMONIC.

; AgDRES ING MODE BITS FROM THE DOMINANT MODE

YTE OF AN OPERAND REFERENCE.

$=32 v4.0-742

:[SDA.S

RCIVAXOPS .REQ;1

Page

5
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LIBSINS DECODE Instruction decoder
V02-000"

e

8
-Sep-1984 01:52:32  VAX=11 BLiss=32 Vé.0=742 ¢ 6
E-s:3-1gga 90:28:a8 VoS ldooAiBtrsaa i tators.neas1 P29 (o

P}
o0
©
s

: RO235 1 DOM_MOD_FIELD = 0,5.,2.1 %,

: Rg 9 1 ! BITS WHICH WE PICK UP TO DIFFERENTIATE SRTA!N
: R 1 ! TYPES OF DOMINANT MODES. SEE DBGMAC.B
: RO g 1 SHORT_LITERAL = 0,0,6,0 X,

: RO 1 ! HOW TO EXCTRACT A °*SHORT LITERAL' FROM
: RO240 1 ' THE INSTRUCTION STREAM. SEE SRM.

s RO241 1 AMODE = 0,4,64,1 X, ! BITS OF DOMINANT MODE ADDRESSING BYTE
: RO ki 1 !  WHICH SPECIFY THE ACTUAL MODE.

: RO24S 1 AREG =0,0,4,0 X, ! BITS OF DOMINANT MODE ADDRESSING BYTE
: RO24G 1 ! WHICH SPECIFY REGISTER NUMBER, ETC.
;s RO24S 1 NOT AN OP = 15 X ! OP_NUMOPS INDICATOR FOR UNASSIGNED OPCODES.
: 38 2? } RESERVED = 'UNUSED' %; | NAME OF RESERVED OPCODES.

: RO24B 1

;s RO29 1 MACRO

;s R0O250 1 NEXT_FIELDCINDEX) ! USED TO GET THE ADDRESS OF THE NEXT

: ROZ251 1 ! FIELD OF A BLOCK.

: :8 gi } = (INDEX),0,0,0 X;

;s RO254 1 ! MACROS AND LITERALS SPECIFICALLY FOR INSTRUCTON ENCODING.

: ROZ2S5S5 1 ! ('MACHINE =IN'.)

: RO 29 1

: RO 1 LITERAL

: RO258 1 BAD_OPCODE & ¥ ! CAN'T INTERPRET THE GIVEN ASCII OPCODE.
;. RO259 1 BAD_OPERAND = g. ! UNDECODABLE OPERAND REFERENCE.

s RO260 1 BAD_OPRNDS = 3, ! WRONG NUMBER OF OPERANDS.

: :8 21 } INS_RESERVED = &; ! GIVEN OPCODE IS RESERVED.

;s RO263 1 LITERAL

; RO264 1 ! We only have to special-case a few OPCODES,

; RO265 1

: RO 1

: R0O267 1 OP_CASEB = XX'8F',

;s RO268 1 OP_CASEW = IX'AF',

; RO269 1 OP_CASEL = XX'CF*;

: RO270 1 1ee

: RO271 1 !

: :8 ; } g TOKEN VALUES USED FOR ENCODING/DECODING

; RO274 1 low

: RO27S 1

: RO27 1 LITERAL

: RO277 1 indexing_token = 240,

: R8 ;g 1 val_token = 241,

: R 1 byte_val_token = val_token ¢+ XSIZE(VECTOR(1,BYTE]), : g&g

: RO 1 word_val_token = val_token + XSIZE(VECTOR(1,WORD]), ! 24

: RO281 1 brch_token = 244,

: R ; 1 long_val_token = val_token ¢ XSIZE(VECTORLC1,LONG]), ! 245

: B 1 ot_rog-tokon = 246,

: R 1 rcgis er_token = 247,

: RO28S 1 Lit_token = 248,

: R 1 bad_token = 249;

i ROS8s 1

E R 1 ! The follouing structure declaration selects the prcper opcode

; R } ! table by looking for the extended opcode opcode(s).




b&zsana_DECODE Instruction decoder

@l
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STRUCTURE OPCODE_tBL [oPC,0,P,S.E] =

NAL LIBSGB_OPINFO!1 : BLOCKVECTOREggg.OPTSIZE.BVTEi:
%FLIBSGB OPINFO2 : BLOCKVECTOR (OPTSIZE,BYTE];
=

w

RNA
L
ETY
oP
LiB
L

§é=".

IX'FF') NEQ XX'FD'
OPINF01EOPC LOFFSET,0,8,0 gnc byte opcodes
“oPINFO2( (OPC-8),.0fFF$ET,0.8.0 I Two byte opcodes

M =A== Ormmqao
8

EGIN
XTER
XTE
OCAL O
FFS
F (OPC
HEN LIBS
LSE LIBS
END<P,S, E>
VAXOPS.REQ - last Lline

sl R a8

Bl

RN

0=742
RCIVAXOPS.REQ;1
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Instruction decoder 1;-50 -1984 152: VAX=11 Bliss=32 v4.0-74 P
Module declarations 1 -503-1834 ?1:35:?5 DISKSVHSHASTER:[soA.SRC§DECODE.832:1 E

XSBTTL 'Module declarations'

]
5 Table of contents:

~O 0o %Ulg

L INKAGE
ptr_linkage = CALL: GLOBAL(strsan 8:r-11)
appénd_Linkage = JSB(REGISTER=0,REGISTER=1);

FORWARD ROUTINE
ibSins_decode,
ns_operand: ptr_Linkage,
branch_type: ptr_Linkage,
displacement: ptr_Linkage,
ins_context,
put_reg: NOVALUE,
append_address: NOVALUE .,
append_hex: NOVALUE,

dosodo an instruction.
rint out an operand reference.

andle branch type addressing.
extract displacement from instruction
get expected context of an operand
gr nt a register reference.

ppend an address
Append a hex value
append_decimal: NOVALUE, ! Append an un;igncd decimal value
append_rad50: NOVALUE ! Atﬂend a8 RADS0 string
append_string: uppond_[inkagc NOVALUE; ! Append string to the output buffer

D e i S IR

WA SN AN = OO 00 NN N 8 N = O 0 00 N N SN = O

]
; Psect declarations

PIC,WRITE ,EXECUTE ,ALIGN(2)),
CODE = 28debug_code(PIC,WRITE ,EXECUTE ,ALIGN(2)),
PLIT = 28debug_code(PIC,WRITE ,EXECUTE,ALIGN(2));

g Equated symbols:

LITERAL
true = 1
false = 0,
round_brackets = ! These are all flag parameters to
square_brackets = 2, ! the routine 'PUT_REG'.
no_brackets 1

NO WS W —=O 00

]
; OWN storage for up-level references

OWN
user_symbolize_routine, ! Address of user symbolize routine
user_buffer_address, ! Address of user buffer storage
user_buffer_size: WORD, ! Size of user buffer
user_buffer_Left: WORD, ; # bytes left in user buffer to fill

Last_Literal_value; ! value of last operand

1
; Macro to invoke a command, and return if the resultant value is an error

V00 ~NO NS N = OO0

WVHWAAWAWAWAWIVAWIWIWVA

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
} OWN = 28debug_codel(
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

[elelelelelelelelelelelelelelelelelelelelelel = minislelelelelelelelelelelelalelelelalelelelelelelelelelelelelelee]
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1
i MACRO
& M return_if_error(command) =
S Kl BEGIN
9 bl LOCAL
: status;
3 i status = command;
0 M IF NOT .status
1 L] HEN
i " xRETURN .Status;
S

]
; Macro to probe read accessibility of a data segment

MACRO
probe(address,length) =
BEGIN

BUILTIN PROBER;
%r NOT PROBER (¥REF (0),XREF (Length) ,address)

HEN

RETURN Lib$_accvio;
true
ENDX;

! Macro to append a string to the output buffer

MACRO

appond(string) =
agpond 3 rina(!CHARCOUNT(strin ),UPLIT BYTE(string)
XIF XLENGTH GTR 1 XTHEN ,XREMAINING XFI)X:

g External storage

OO NO VNN = OO0 ~NO NI NN = OO

EXTERNAL
LibSgb_opinfo: opcode_tbl; ! Table describing VAX instruction set

[V LS

i
; Define message codes

S S RS A s S R

— il ) il il il il il ld D ) il D el D D D = D D el D D il D el D il D el D D e e ) D D D ) D el ) D e D el o il ol el
-

LITERAL

Lib$_accvio = 0,
Lib$_noinstran = 2,
Lib$_numtrunc = &;

NNAT AR OO ASAAMIAIAIAINE BB S S S SRS

OO

z= EEZEEEXEEE=
mg?oooocococooooooooooooooooooocoooooooooo
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el ) ) il e ) e o D ) ) e o ) D D e D e D D ) e e D e e D e e D e ) ) D e D e d e D e e D D h D

P
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ruction decoder 1{-50 -1984 01:52: VAX=11 Bliss~=32 v4.0-74 P 0
le declarations 1 -so3-133‘ ?1:3‘:2‘ DISKSVMSMASTER: [SDA.SRCIDECODE.B32;1 o (;)

GLOBAL ROUTINE Lib$ins_decode(stream_pntr, outbuf, retlen, symbolize_rtn) =

bbzzbga_DECODE

: This routine examines a byte stream tha} it is passed
: a pointer to, and tries to output what instructions
this corresponds to symbolically.

i Inputs:

]
]
|
]
: stream_ptnr = Address of a byte pointer to the instruction stream.
g outbuf = Address of a buffer descriptor to receive the

: decoded instruction

; symbolize_rtn = Address of a routine to call to convert an address
]

]

]

]

|

]

i Outputs:

RO = status code
The stream_pntr is updated to point to the next instruction.

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1
BEGIN
BUILTIN

NULLPARAMETER;
MAP
stream_pntr: REF VE 0? Gl,

PININD = cd e e i e ol i i e o o i i i e o el e o i el e el

N R N R PR =0 BB R A R S S S SR R R e e S N PR E S

CTOR [,LON
outbuf: REF BLOCK [,BYTE)
retlen: REF VECTOR [,woRD];
GLOBAL REGISTER
stream_ptr=11: REF VECTOR[,BYTE]; ! Points to the instruction stream

LOCAL
opcode: WORD; ! Instruction opcode

stream_ptr = .stream_pntr [0]; ! Get pointer to instruction stream

user_buffer_size = .outbuf [dscSw_lengthl;
user_buffer_address = .outbuf [(dsc$a_pointer];
user_buffer_Lleft = ,user_buffer_size;

;;E=ULLPARAHE!ER(6) ! If 4th parameter unspecified,

. user_symbolize_routine = 0 ! then set no routine
user_symbolize_routine = .symbolize_rtn;
probe(.stream_ptr,1); ! Exit if we can't read the opcode

g Pick up the opcode and it check for validity.

OO OO VUV ATV O

~

g
5
s
:
9
:
&
#

opcode = .stream_ptr [0); ! Get first byte of opcode

AR R A T T T e T R A T A TR P T T PR LR PR LA LR PR AL A T TR PR TR TR PR TR PR TR TR T TR T T T R e e T T TR TR T T,
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LIBSINS _DECODE Instruction decoder 1§-So -1984 :52: VAX=11 Bliss=32 v4.0-74 Pa 1
v64-6o3 Module declarations 1 -503-1836 ?l:33=3§ DISKSVHSHASTER:ESDA.S!CiDECODE.B32:1 w» (;)

! 2; %;Eﬁopcodo EQL XX'FD’ ! Check to see if 2 byte opcode
4 BEGIN ! It is. Get the next byte of opcode.
47 opcode = .stream_ptr [1]“8 + .opcode;

AV W N

: £7§ stream_ptr = .stream_ptr + 1;

: ri% _—

3 475 IF .opcode EQL XX'FF' ! 1f bugcheck opcode,
: 8 47? D .stream_ptr [1] EQL XX'FE' . -

: ) &7 THEN

: 240 73 BEGIN

: 2& 47 probe(.stream Btr.k)' ! Make sure all & bytes are readable
: 26 480 append( *BUG_CRECK #');

: 24 481 append_hex (. ( 3trcoa ptr+2)<0,16,0>,2);

;. 2bé i stroon_nstr (0] = .stream_ptres; I Point to next instruction
: 25 4 %;E=0T LLPARAMETER(3) ! 1f RETLEN specified,
;24 ags retlen (0] = ,user_buffer_size = .user_buffer_Lleft;

;. o4LB 4 9 RETURN ss$_normal;

: gg 233 END;

3 31 8233 %;Eﬁlibtgb_opinfo[.opcadc. op_numops] EQL not_an_op ! If unknown opcode,
: gg §Eg§ RETURN Lib$_noinstran; ! Unable to translate instruction
;255 9 |

3 556 0494 ! Bump the instruction pointer up past the opcode,

3 Zg; 432 ; and output the character sequence which corresponds to it.
;259 0497 2

: 2? 8283 stream_ptr = .stream_ptr + 1;

;26 0500 append_rad50(op_ch_size/3, Lib$gb_opinfo [.opcode, op_namel);
: 6§ 501 .33.n¢t° ‘): " it ’ "

: 264 58§

: 265 5 !

3 i ggg 5 Loop, encoding how each operand is referenced.

; 268 509 '

3 9 50 INCR I FROM 1 TO .lLibSgb_opinfo [.opcode, op_numops]

3 0 S08 DO

;2N 509 BEGIN

: ; %}? return_if_error(ins_operand(.i, .opcode));

i 274 1 IF .1 NEQ 0 AND .i LSS .libsgb_opinfo [.opcode, op_numops)
L 575 218 THEN PP ’ WL

: 27 514 append(',');

: 27 515 ND;

: 27 519

;27 51 !

: 30 513 ! For CASE instructions, increment the stream pointer past the
3 i 510 ; last offset in the Llist.

; 1 2

: §b E i IF .opcode EQL og caseb ! If CASE instruction,
3 gg g OR .opcode EQL op_casew

: 4 OR .opcode EQL op_casel

TR TR e s e e e A R TR P L T P T P LR L L L L O e L N T e L T T TR TR L L L T T T T T YR T T




b&:!&gB-DECODE

LA A LA TR TR TR TR LR PR LA DR TR TR DN TN T

i

Instruction decoder 16=Sep=~1 X=-11 s=32 V&,
Module declarations -803-183& ?; 33 ;g SK$V H TER: ISDA SRC DECODE.B32;1 g (;g
THEN

stream_ptr = .stream_ptr + (.last_Literal_value+1)+2;

]
; Return a pointer to the beginning of the next instruction.

retlen (0] = .user_buffer_size - .user_buffer_Left;
stream_pntr [0] = .stream_ptr; ! Return pointer to next instruction
RETURN ss$_normal;

;
?
§ %aE:OT NULLPARAMETER(3) ! If RETLEN specified,
4
:
8
9
0 END;

.TITLE LIBSINS DECODE Instruction decoder
LIDENT \v04&=000\

.PSECT ZSDEBUG_CODE, PIC,2
00000 USER SYHBnggE REUTINE
00004 USER_ BUFFERKSDDRESS
00008 USER BUFFER!EIZEZ
0000A USER_BUFFER _LEFT:
.BLRB 2
0000C LAST LITERALBVALEE

23 20 4B 43 45 4B 43 S5F 47 55 42 00010 P.AAA: .ASCII \BUG_CHECK #\ :
20 %0 00018 P.AAB: .ASCII \ \~ :
C 00010 P.AAC: L.ASCII \,\ :

.EXTRN LIBSGB_OPINFO, LIBSGB_OPINFO1
.EXTRN LIBSGB_OPINF02

OFFC 00000 .ENTRY L%BSINS ogcooe Save R2,R3,R4,RS5,R6,R7.R8,- : 0411
000v CF 9E 0000 MOVAB AP# ND_STRING, R9 ;
g; 8888 88 G EFf 35 MOVAB LIB$SGB opxurog a; :
G EF 9E MOVAB LIBSGBOPINFO ;
5 AF 9 1 MOVAB  USER BOFFER sxie R6 ;
8 & BC D 1 MOVL asrnEAn PNTR, STREAM_PTR ;0448
8 Aso 10 MOVL  OUTBUF, RO : 0450
66 60 B 1 MOVW  (RO), USER BUFFER SIZE ;
rs A6 06 A0 D 4 MOVL  4(ROS, USER_BUFFER ADDRESS : 8451
02 Aé 66 3 9 MOVY usen _BUFFER™SIZE, OSER_BUFFER_LEFT P 0452
04 sg CMPB  (AP) #4 : 0454
1f BLSSU 1§ ;
10 Ag g TSTL lg(AP) :
0 BNEQ 2 3
F8 Ag g 1%: CLRL ?i‘“ SYMBOL I ZE_ROUTINE 0456
05 1N A BRB ;

Vo

R R R s s e e e e T R T T TR L R L L L L L L T L T T T T T T T T T TR TR TR LR TE PR L TR D N
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LIBSINS _DECODE Instruction decoder 1§ Sep-1984 VAX=11 Bliss=32 v&4&.0=7 3
v54-603 Module declarations 1 s.S 193 ?i 3‘ 3§ DISKSVMSMASTER: [SDA sac DECODE.B32; 1 o (l)
F8 A6 10  AC go 3; is MOVL  SYMBOLIZE_RTN, USER_SYMBOLIZE_ROUTINE : 0458
34 B ? 41 3s: MOVZIBW (STREAM_PTR), OPCODE : 846
00FD BF 4 ? YA CMPW  OPCODE, #253 : 046
D 12 00049 BNEQ 48 :
8 01 A ga 48 MOVZBL 1(STR5AH PTR), RO ;0471
50 § 8 4 ASHL 3 :
4 A ADDW2 opéooe ;
B8 gb INCL stﬁsAn_Pra s 047
52 & 3¢ 48 MOVZWL opcoos R2 ;047
00FF  &F § ?1 8 B CMPW Rf' 025 :
6 BNEQ 6 3
FE  BF 01 AB 9 8 g CMPB  1(STREAM_PTR), #254 L0476
¢ 1 BNEQ 68 :
51 08 A6 9 8 69 MOVAB P.AAA, R1 0480
50 08 D oso MOVL  #i1, RO ;
69 16 000 g JSB APPEND STRING :
02 go 007 PUSHL  #2 : 0481
7€ 02 AB 3C 00074 MOVZWL 2(STREAM PTR), =(SP) :
0000V CF 02 FB 00078 CALLS #2, APPERD ;
04 B 046 AB 9E 0007D MOVAB  &(R11), @aSTREAM PNTR : 0482
: R M
g nME BL Lo
0C BC 66 02 A6 A3 8ooec SUBW3  USER_BUFFER_LEFT, USER_BUFFER_SIZE, @RETLEN : 0485
00FA 31 oooi 5%: BRW 218 0486
51 og 32 8838 68: ?Ext gg. OFFSET : 0489
FD  BF gz 91 8009A (MPB  R2, #253 ;
2% 28 000K Ree a3 f
50 o1«; 98 §00A2 MOVAQ  (OFFSET)CR2]. RO :
. i o e yow e
50 52 F8 gr 78 §00A8 7%: ASHL  #-8, R2, RO ;
20 8158 ©5 0000a ROVAY  SQFFSETILROD, RO :
OF 60 04 82 §° 8833 8s: gnggv gg: #4, (RO), M5 g
50 02 8§ 88%? :2¥L #2, RO § 0491
58 D6 oooci 98: INCL  STREAM_PTR ;0498
. 21 og o§g atg% orrser : 0500
go 614; ; cs MOVAQ (9frssr)[n21. RO ;
. s e N e
50 5 F8 BF 78 °2 108:  ASHL ;
§§ 614 Zs ogB Rggcg é rfsSrSIROJ RO :
5 0D OOODE 11$:  PUSHL R ;
0D 000E PUSHL # ;
0000V gf B e§ CALLS  #2, APPEND_RADSO ;
53 13 s 9 ga aggta PéﬂAB R1 : 0501
6 ? Es JSB Apﬁeuo STRING :
51 04 D 3 MOVL  #4, OFFSET 0507




b62!688°05c°05

54

53

; Routine Size:

Instruction decoder
Module declarations

50

60

50

60

a

0C BC

403 bytes,

52
FD  BF

owvuviul v
SH OOV OO

0000V

o
oo™

cowv vivn Owviviul viwviown
N O= HfOON OOV

008F
00AF  8F
00CF  8F

“ g
0

Routine Base:

— b
sO0=

Ek 32 Oggi
g
1 FC
wi 3 B
5; CB 184
8C 11 00107
oy # G
4 & ae
i &g
g DD 0115
g A
% 8 8
2B 1§ 0012¢
04 0O 0012€
o B 81
S% Cs 0138
0C 11 00138
F8 8F 78 0013D
6140 75 00142
38 €O 00146
00 ED 00149
09 15 00148
15 A6 9E 0015
01 DO 00154
69 1? 00157
% e
05 13 80162
5¢ Bl 80164
07 13 00169
32 Bl 019
o 8 18
02 AB48 EE 0176
6C 91 00178
08 1F 817
0C AC O 18
06 1 gglgg
° & sg i
8 & g
& 00192
Z$DEBUG_CODE + 0O1E

-5ep-198¢ 01:52:5

VAX=11 Bliss=32 V4.0-74
DISKSVMSMASTER: [SDA.SRCIDECODE.B32;1

MOVZWL OPCODE, R2
CLRL RS
(MPB  R2, #253
BEQL 12§
IN(L R
MOVAQ (9rrssr)[a23. RO
ADDL2 R7, R
BRB 13
12%: ASHL #-8, R2, RO
MOVAQ <orfssr$tROJ. RO
ADDL2 RS, R
138:  EXTIV #0. #4, (RO), Ré
CLRL I
BRB 17
148:  PUSHL R2
PUSHL I
CALLS  #2, INS_OPERAND
BLBC  STATUS, 22$
" 1
BEQL  17$
MOVL  #4, OFFSET
BLBC RS, 158
MOVAQ (OFFSET)CR21, RO
ADDL2 R7, RO
BRB 16$
158:  ASHL  #-8, R2, RO
MOVAQ (OFFSETICRO1, RO
ADDL2 R8, RO
168: CMPZIV  #0. #4, (RO), I
BLEG 17§
MOVAB P.AAC, R1
MovL #i, RO
JSB APPEND_STRING
178:  AOBLEQ R4, I,714$
CMPW Rg‘ #ie3
BEQL 1
CMPW  R2, M175
BEQL 1
CMPW ng #207
BNEQ 19§
188:  MOVL AST LITERAL VALUE, RO
MOVAW  2(STREAM_PTRYCROJ, 'STREAM_PTR
19%: CMPB  (AP), #
BLSSU g $
TSTL (AP)
BEQL  20$
SUBW3  USER_BUFFER_LEFT
0$:  MOVL  STREAM_PTR, aSTRE
1$:  MOVL #1, RO
2%: RET

USER BUFFER_SIZE, QRETLEN
AM_PNTR

Page
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ruction decoder 16=Sep=1984 01:52: VA
OPERAND = Output instruction's operand 14-508-19 4 ?;:83:25 DI
X

SBYTL 'INS_OPERAND - Output instruction''s operand’
ROUTINE ins_operand(index, opcode): ptr_Linkage =

L&ES&N&_DECODE t X=11 Bliss-32 V‘.O-?éi Pa
v04-00 SKSVMSMASTER: [SDA.SRCIDECODE.B32;1

E kN 717

IO —

wviwoaubh Z2D

E Print out a reference to an instruction operand.

! Warning:

OGNOU!?

1) there is code in the 'deferred' macro which will cease
todugztswhen/if we change the representation of true
an e.

2) the local naﬁros. below, check for the indicated addressing
modes onlg given that tﬁoy appear in the code where they
do - ie, the checks take advantage of what we know about
which cases we have already eliminated, etc.

1

i

i

i

i

i

i

i

i

i

i

: stream_ptr = a byte pointer to the first byte of the instruction
: stream which begins the reference to this operand.
: this byte is what we refer to as the dominant mode.
! index = ordinal of which operand we are on. this is needed to

! decide the 'context' for this operand if pc-relative
: addressing mode is used.

- optade = The opcode we are currently working on.

; (This parameter has already been validated.)

|

i

i

i

i

i

;

|

Outputs:

RO = status code

The stream ptr is incremented to reflect how much of the instruction
stream we Rave 'eaten up'. This pointer should point to the beginning
of either the next instruction, or the next operand reference,
depending on how many operands the current instruction has.

SNENENB 5552 B A A N N N N N N AN N RN NN NONININ) = b 2 o b B 2 O OO OO

VNS WN=O VNS W =00V N S AN = OOV ~NO WS NN =0
NOWVS W = OV NOWVS W = O V00N VIS WM = OV 00 NN S IN) = OV 00~ W S

bit set and are odd!

[elelelelelelelalelelealealelelelelelelelelelelalelelelelelele/elelelelelelelelelelelaleleololeoleoleoleeolaleoleoolea e ol
N I e e e I I I T I I T T T v T Ty T o N N I I e e e e e I I I e i I v e e v e e e v v
O OOV O OOOOEEOC0OOMN N NN NNNNNNOOOOOOCONO- OO VTV SN S S S 0

LR R T e R P T T T T LR L TR LR L L L L T L L L L L L N T T T L T T PR L R A A R R TR R TSI

L L Ul L N L U U L U U U N U U U N N U U U U U U U O U U O U U U N N A N N AN N N N N U NN N N

BEGIN

]

; Local macros used to check for the indicated addressing modes.

MACRO .

registr(mode) ! register mode addressing.
= (mode EQL 5) X,

4 deferred(mode) ! those which begin with '@' are
50 = (mode LSS 0 AND node)l'
51 8 ' 9 = alrn)+,
Si 9 ! b - abyte(rn),
S 0 ! d = aword(rn),
54 1 ! f = along(rn),
55 g ! or on‘ of these + indexing.
56 ! the thing which is common to only these
gg g ; modes is that they all have the sign
59 9
60

autodec (mode) see if mode is auto decrement.
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9
on decoder 1%-50 -1984 152: VAX=11
ND = Output instruction's operand 1 -803-1934 ?lzgi:gg DISKSVMSMASTER:[SDA.
= (mode EQL 7)X, ! this check is right from srm.
autoinc (mode) ! mode is auto increment

= (mode LSS 0)X;

this check depends upon the fact that

we extracted the mode with sign extension,
and that we have already eliminated

many of the other possibilities.

EXTERNAL REGISTER

stream_ptr=11: REF BLOCK [,BYTE]; ! Points to the instruction stream

LOCAL

flag ! indicates which type of displacment we have.
disp[. ! the actual displacement.
disp_size, ! the size, in bytes, of a displacement.
dom_oprnd, ! operand which we extract from the

! dominant mode byte. it may be rn,

! rx, or a Literal. (srm notation).
dom_mode; ;

the Rrinary addressing mode comes from
this dominant byte as well.

! We have to consider the possibility of

so-called 'branch type' addressing first

! before anything else because otherwise you cannot
giffe;:nt ate short Literal from byte displacement
ranching.

%;E=ranch_type(.index. .opcode) ! 1f we can output branch operand,

RETURN ss$_normal; ! Return with updated stream pointer

|
5 See that we can access at least the operand byte,.

probe(.stream_ptr, 1); ! Return if we can't read the operand

Extract the needed fields from the first byte of
the operand specifier., We extract some fields
with sign extension simply because that makes
making various tests more convenient.

P et - - -

ode);
aregl;

dom_mode = .stream_ptr [
dom_oprnd = .stream_ptr

]
; Take special action for indexing mode.

IF _.dom_mode EQL indexing_mode
THEN
BEGIN

BlLiss=32 v4.0-74 ge

- Fa 1
SRCIDECODE.B32;1 (4

—

...............o.a.o.-.-.....ch-.n.o.o.....o.-...o.-.l...i!o....t...!a.-.-...-.o.-..to.n...o.u.n.o.-.-.o.o!o.-....
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LIBSINS _DECODE Instruction decoder 18-50 -1984 01:52: VAX=11 Bliss=32 Vv4.0-74 Page 17
v&«-&og INS_OPERAND = Output instruction's operand 14-503-1936 ?}:OS:gi DISKSVHSHASTER:[SDA.SRCiDECODE.832:1 s (4)
3 2}3 §2§S ! handle indexing mode recursively.
;. 420 6 9 stroan_?tr = stream_ptr [next_field(1)];
;62 0658 return_if_error(ins_operand(.Tndex, .opcode));
;& g 8659 gut reg(.dom_oprnd, “square_brackets);
;3 & 660 ETORN ss$_normal;
;424 661 END;
;425 66§
3 2 9 0224 ! Simple modes are easier:
3 2 g 0225 ! First see if there will be a Literal or displacement in the operand.
3 22? §gg§ return_if_error(displacement(flag, displ, disp_size, .index, .opcode));
3 43% 0669 ! Begin checking for the addressing modes which begin
: 43 0670 ! with special characters since we have to print them
: 434 0671 ! first. We try to handle similar cases with the same
: 2%2 82; ! code, getting the differences out of the way first.
: 437 0674 IF deferred(.dom_mocde)
; 438 0675 THEN
: 439 0676 append('a‘')
: 440 0677 ELS
Ty 0678 IF _autodec(.dom_mode)
s &6 0679 THEN
P A 068 append('="');
;44 0681 :
;. 445 068 ! Next we have to consider displacements or literals.
;. 446 068 ! Whether or not this is the case has already been
;447 0684 ! determined in the call to 'displacement', above.
; 448 0685
;449 0686 IF .flag
: 450 0687 THEN
: 45 0688 BEGIN
: &5 068 ! There is a Lliteral, so print it,
: &5 0690 ! The flag value returned by displacement()
: 454 0691 ! distinguishes when there should be a '#',
: 455 069 ! as opposed to when the number is actually
: 456 069 ! a displacement off a register.
: 457 0694 3
; 458 0695 IF .flag GTR 0 ! If its a literal,
;. 459 0696 THEN
: 460 0697 & BEGIN
: 221 833 2 append(*'#');
: 46 700 & ! except for a# mode, Make .dom_oprnd neq pc_reg so that
: 464 701 & ! Later only checking that will also tell us
: :65 ; g : ! that .flag is gtr 0.
: 429 ?§4 5 IF not deferred(.dom_mode)
P 469 708 ¢ - d o
3 om_oprnd = pc_reg +1;
: 470 709 4 END :
;&N 7 4 ELSE ! Else, for displacements,
: 47 7 4 BEGIN
: &7 710 &
2 4| &

OWN
displ_id: VECTORL4,BYTE]
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2-se =11 Bliss=32 v4.0-74 Page 18
12-3ep-138% 93:35: S1Exs TER-LE0A sheTpEcoDE.B32:1" % (45
562‘683'DECODE %32‘83&5133 9'83335t instruction's operand 12-509-1934 ?;;33.;; DISKSVMSMASTE
475 71- 4 ! INITIALC BYTEC *B', 'W', "2, ‘L") );
:; ;}s 2 E ! Print an indication of the displacement size.
“;3 ;}S 2 E append_string(1, displ_id [.disp_size=11);
. ? 6 | appendT'*');
480 n ! RB.
L (R leie Sl
. “displ(reg)’’, for non-
. i §; ? 5 3?::?:c::;:s!'a:5“?5:t "ofgectivo , otherwise.
28? 07 5 EQL pc_reg ! 1f PC relative or absolute,
B f ] e
:ga 0; ; : ?Esl?lag LSS 0 ! 1f PC relative,
489 .
490 7 4 THEN s
691 §7 8 8 e A
434 1 H2 ey : ! Make an effective address
23 0; ? E g"fﬁa'.&ﬂii?&cfaiiﬁif'ar?t" ! Output relative address
232 87 ; 2 ELSEEBB : ! Else, ifbabtotgt:daﬁgz:ss.
. l o t‘
289 8; & 2 append_address(.displ, 1); ! Output abs
¢39 8; 2 g ELSE
233 0737 & BEGIN
281 8; 8 2 ! Literals or real (non-P() displacement modes.
ot B : ! Qutput literal or offset,

§8§ 8;21 2 f:g:"f¥¥::£i63: 56 ;‘33?;;I§"' | Sove [ast Litersl wolus
282 87‘5 ‘ ' -0 ! If relative (from register),
507 O;:g : %asﬁflag LSS 2
383 87&6 4 _put_rog(.don_oprnd. round_brackets);
510 0747 D;
511 0;:3 END : Sheh
3 ! Literal or displacement => we must have some g
g}g g;g? i gggistcr reference. Sort out the few cases and print the
e ;gg ELSE
2}9 875& IF registr(.dom_mode)
?13 8;g§ tuenput_rog(.don_oprnd. no_brackets)

0 7 ELSE
2 : ;és Bﬁ?‘?gg(.ao- oprnd, round_brackets);
: i 7 4 F 3utoinc(.dom_mode)

4 729 THEN L

S 76 append('+"');

6 ;g% ND;

; ;65 RETURN ss$_normal;

3 72? END;

LEE TR T
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0000V

0000V

OO0 OM~NWVWWA
S8 LNTYTMIMIWDNON

a0 )
~wvm

~
m

0000v
Fé

04

04

N

H

80

40 8181 P.AAD: A
g 1B§ P.AAE: A
01B3 P.AAF: A
B 001B4 P.AAG: .A

et Do et Breg

07FC 00000 INS OPERAng

RD
MOVAB
MoV
SUBL
Mova
CALLS
BLBC
BRW
EXTV
EXTZV

—
Ll

~n
L
=
o
<
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w
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@
—
@
w
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00 s, (STREAH PT )
ggﬂ HODE [ 15

STREAM_PTR
INDEX, "= (SP)
", lNS PERAND
STATUS,” 38

Ré

b g e P 0N

ave
PPEN
13-°
NDE

3
DEX, =(SP)
SP _SI1ZE

SP E

2
4
N
I
I
% DISPLACEMENT
TATUS, 4$

R3
DOM_MODE
3%

R3

DOM_MODE, 5%
P.AKD, Ri

63

gon_nooe , n
P AAE R1
Apﬁzno irnxnc
FLAG,

FLAG

9

P.AAF, R1

#, RO
APPEND_STRING
RS, 8%
DOM_MODE, 9%

#16, DOM OPRN
DOM_ ‘OPRND,

32 V4. g
ESDA SRC DECODE.B32; 1
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DOM_MODE
DOM_OPRND
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5525633'°E°°°E { ‘5 E 1 8 3'83?35: instruction's operand } :3 88‘ ?; 8‘ gi g 13! gZCSDAOSZC DECODE.B32;1 v (i? b&

1C 1 BNEQ 123 : .
08 AE ? 3 TSTL G 10726 ;
8 BGEG 1 : :
6F & D 9 MOVL DISP SIZE : 8759 :
04 AE B ¢ 9A ADDL2 ﬁEAn PTR, DISPL : 0730 :
s 04 CLRL - ; P 0731 :
8 11 000A BRB 11 : :
1 00 Q00A2 10$:  PUSHL #1 ;0734 ;
08 AS DD AL 118: PUSHL DISPL 3 .
0000V CF g r? A7 CALLS  #2, APPEND_ADDRESS ; :
F o1 AC BRE 16$ : 0723 :
6E OD OOOAE 128:  PUSHL DISP SIZE ;0741 :
08 AE 0D 0008 PUSHL oss PC ; ;
0000V CF 02 F B CALLS #2, APPEND HEX ;
FD99  CF 04 AE 0O 0008 MOVL  DISPL, LAST_LITERAL_VALUE P 0742
08 AE D ga TSTL  FLAG ;0744
A1 C BGEG 168 :
; 04 8c CLRL  =(SP) P 0746
g 11 000C BRB 148% :
05 2 D1 000C7 138:  CMPL ogn,nooe. 45 P 075
0B 12 000CA BNEG 158 :
21 0D 000CC PUSHL M ;0756
4 DD 00OCE 14$:  PUSHL  DOM_OPRND ;
0000V CF og B 8° CALLS  #2, PUT_REG ;
16 11 000D BRB 16§ :
7€ D4 000D7 15%:  CLRL -(sp> ;0759
54 DD 00009 PUSHL o M_OPRND :
0000V CF gg rg 00D CALLS . "PUT_REG ;
0A 5 00E BLBC 168~ : 0760
51 FF18 CF 5 00E MOVAB P.AAG, R1 i 0762
50 01 00 00OE movL #i, R ;
66 16 000EB JSB APPEND_STRING ;
50 01 0O O0OED 168: MOVL  #1, RO : 0765
04 000F0 RET P 0767

; Routine Size: 241 bytes, Routine Base: ISDEBUG_CODE + 01BS
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LIBSINS _DECODE Instruction decoder 1;-50 -1984 01:52: VAX=11 Biiss=32 V4.0-74 Page 21
v64-503 BRANCH_TYPE = Handle branch operands 1 -5.3-193‘ ?}:3‘:g§ DISKSVHSHASTER:[SDA.SRCiDECODE.832;1 ’ (i)
: i 7 1 XSBTYTL 'BRANCH_TYPE = Handle branch operands’
3 ? ; } ROUTINE branch_type(index, opcode): ptr_Linkage =
3 S 771 1 l==-
: ? 775 1! Decide if the current operand is using branch type
3 s 11 addressing. {f so, print out the reference an
3 8 776 1! look after all the details. Otherwise return
3 9 77 1! and let someone else handle it.
;540 77? 1!
;. S41 777 1 ! Inputs:
: kg 0773 1!
. 5S4 877 1! stream_ptr = 3 pointer to the current dominant mode byte.
;344 780 1! index = which operand (ordinal) we're working on.
: gAS 0781 1! opcode = The opcode we are currently working on.
: Sz? 8; § } ; his parameter has already been validated.)
: 948 0784 1 ! Routine value:
;549 0785 1!
: Sgg 8;3? } 5 Routine value is true if the current operand is a branch, else false.
: 55% 0788 1! If the current operand is a branch, the reference is appended
3 22 0789 1! to the output buffer and the stream pointer is updated.
: 554 0790 1 !==
: 955 0791 1
: 956 079; BEGIN
3 257 079
: 558 0794 EXTERNAL REGISTER
;959 0795 stream_ptr=11; ! Points to the instruction stream
: 960 0799
1) 079 LOCAL
3 Sb; 0798 n_ops. ! number of operands for current opcode
: 56 0799 disp_size, ! size of branch operand, in bytes.
3 ggg 038? displ; i the actual branch displacement.
;. 566 880; ! There is no point in even considering branch type
: 567 080 ! addressing unless we're on the lLast operand for
3 gbg 838; ! this instruction.
3 S?? 8889 n_ops = .libSgb_opinfo [.opcode, op_numops];
3 g?; 0308 IF .n_ops NEQ .index
: g? 809 THEN
: ;g 5}? RETURN false;
: 27 1; ! Now we know we can take the op_br_type field Literally.
: 97 1 ! it contains the number of bytesS used for the branch
: S78 14 ! displacement, 0 in this field indicates that
: S79 }5 ! this opcode has no branch type operands.
: 1 }9 disp_size = .LibSgb_opinfo [.opcode, op_br_typel;
3 18 IF .disp_size EQL no_branch
: ? THEN
3 b RETURN false;
: 4 g probe(.stream_ptr,.disp_size); ! Exit if we can't read displacement




|
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LIBSINS _DECODE Instruction decoder 16=Sep=1984 01:52: VAX=11 Bliss=32 v&4.0-74 P
v&a-&oa BRANCH_TYPE = Handle branch operands 1 -803-1834 ?1:8‘:25 DISKSVHSHASTER:ISDA.SICEDECDDE.DSZ;1 >~ (ig
$ 83 ; !
: ! Success! We have discovered a case of branch e addressing.
) ! handle this by s’npl cxtroct’ng the field, (usgg s?gn .
3 9§ ! extension ts per srm), printing out the reference,
: 34 5 and returning a pointer to the next instruction.
;595
3 99 8 i displ = .(.stream_ptr)<0,.disp_size+*8,1>;
: ga °§ 2 stream_ptr = .stream_ptr + .diSp_size;
% 233 0835 append_address(.stream_ptr + .displ, 0); ! Output relative address
;601 88 5 RETURN true;
: 60 0838
: 60 0839 1 END;

003C 00000 BRANCH_TYPE :

.WORD Save R2,R3,R4 RS : 0769
55 000000006 EF 9E ooogg MOVAB LIBSGB_OPINFO{, RS :
54 000000006 EF 9E 000 MOVAB LIBSGB OPINFO2. Ré& :
§2 4 00 0001 MOVL  #4, OFFSET : 0806
51 08 AC D 8 1 MOVL  OPCODE, R1 ;
5 ga 1 CLRL R3 :
FD  8F 51 91 00019 CMPB  R1, #253 :
gg 13 0810 BEQL 1 ;
96 8 1f IN(L R ;
50 6241 5 021 MOVAQ (2rrssr)£n11. RO ;
50 §S ¢0 000 g ADDL2 RS, R ;
gc 11 80 HRR 23 s
50 51 F8 BF 78 0002A 18: ASHL  #-8, R1 ng :
50 6240 78 002F MOVAQ (orfsstitn 3. RO ;
50 5¢ €0 00033 ADDL2 R4, R ;
50 60 04 8 EF 00036 28: EXTIV  #0, #4, (RO), N_OPS ;
06 AC D1 80 CMPL  N_OPS, INDEX : 0808
C 1 8 F BNEG 5% ;
52 7 0 41 MOVL  #7. OFFSET : 0817
09 3 ; 4 BLBC R3, 3% ;
50 6241 8 47 MOVAQ (gfrsst)£n11, RO ;
50 5§ B ADDL2 RS, R ;
gc ;a 4 BRB ‘8 ;
50 1 F8  BF 38: ASHL  #-8, R ag ;
8 6240 78 MOVAQ (orfssrfta 1, RO ;
5 S ADDL2 R4, R ;
50 60 04 04 C 48: EXTIV  #4, #4, (RO), DISP_SIZE ;
1A 61 BEQL S ; 8319
51 0 7 ; ASHL  #3, o{sp SIZE, R1 : 0832
52 é8 1 55 EXTV  #0. R1, TSTREAM PTR), DISPL ;
B ¢ ¢ ADDL2 DISP _Si2E, STREAM_PTR ; oag;
£ gk f CLRL  =(SPY : 08
624B 9F 1 PUSHAB (DISPL)CSTREAM PTR) ;
0000V CF v 1 CALLS  #2, APPEND_ADDRESS ;
0 8 79 MOVL . RO : 0837
& 0007C RET ;




b&E&&g&-DECODE Instruction decoder }é ; gg

BRANCH_TYPE = Handle branch operands ?} 8‘ gi g ; H gztgnggltiDECODE B32;1 e (i;

4
50 84 88870 5%: S%?L RO ; 0839

; Routine Size: 128 bytes, Routine Base: ZS$DEBUG_CODE + 02Aé
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ion decoder 1%-5: -1984 :52: VAX=11 Bliss=32 v4.0-74 £a 4
MENT = Determine size of operand 1 -Sog-1gSA ?;:33:25 DISKSVHSHASIER:[SDA.SRC§DECODE.832:1 o (g)
XSBTTL 'D!SPLACEHENT = Determine size of operand’
ROUTINE displacement (flag, displ, ptr_disp_size, index, opcode): ptr_Linkage =

! Return any displacement associated with th’ current operand of fho

current 1nstruc¥10n. Note that for short Literals, the Literal is returned
in DISPL; for displacement mode instructions, the actual displacement is
returned in DISPL; and for PC Mode instructions, the displacement is returned
in DISPL. For other mode instructions, the routine effectively No-ops.

Inputs:

strcon_atr = Where the current operand specifier starts.
ag = Where we indicate the displacement type

displ = Where we put the actual displacement
ptr_disp_size = Number of bytes in the displcaement
index = chignatos the Current operand

opcode = Number of opcode of current instruction

Outputs:

RO = status code

flag = 1 if Lliteral, =1 if displacement, 0 otherwise
displ = Displacement or Literal value

ptr_disp_size = Number of bytes of displacement

The stream pointer is updated to the next operand or address
of the same operand if a displacement wasn't found.

BEGIN

MACRO
short_Literal_mode = (.mode LEQ 3 AND .mode GEQ 0)X
displacement_mode = (.mode LEQ 15 AND .mode GEQ 10)£,
pc_mode = (.reg EQL pc_reg AND (.mode EQL 8 OR .mode EQL 9))X;

EXTERNAL REGISTER
stream_ptr=11: REF BLOCK [,BYTE]; ! Points to the instruction stream

MAP
flag: REF VECTOR,
displ: REF BLOCK,
opcod’: BLOCK
ptr_disp_size: REF VECTOR;

LOCAL
req. ! Register in operand specifier
mode; ! Mode in operand specifier

::a = .stream_ptr [trog]:
e = .stream_ptr [dspl_mode);

! Get past operand specifier byte
stream_ptr = stream_ptr [next_field(1)];
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! Else amount of displacement is dependent upon instruction

. code);
(*displ,0,0, B*MINC.ptr_disp_size (0], 4), 0);

ELSE

Etr disp_size [0] = ins_contoxt(.ingcx. .opcode);
bloc .0

IF .ptr_disp_size

THEN

0) = .stream_ptr [
$6TR 4 TP

RETURN Lib$_numtrunc; ! Can't handle auad or ocEauords yet.
stream_ptr = stream_ptr tnext_tiold(.ptr_ 01)];

RETURN ss$_normal;

isp_size

E
[OTHERWISE]:
?EG!N ! None of the above, so No op.

RRRR

129 102 =.0: 101 = 0:
5isil 3873.55 8? =0;
! Back over the byte we tdvanco? over Sarlier
stream_ptr = stream_ptr eld(0)];

RETURN ss$_normal;
END;

! Not a displacement

WM = OO NS N = OV NO WS NN = OV NO WS NN = OV N WS IR = O

next_f
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nstruction decoder 16-Sep=-1984 01:52: VAX=11 Bliss=32 v&.0-74 Pa 5
ISPLACEMENT = Determine size of operand 16-Seg-19gk ?1:35:25 DISKSVHSHASYER:[SDA.SRCiDECODE.B32:1 . (i)
97
ggg SELECE?NE true OF
98? short,litorséc?adolz ! Short Literal mode
90 : Short Lliterals only allowed on read-onl opcrsnds
38‘ %;Eﬁlingb_opinfo (.opcode, op_datatype(.index)] NEQ access_r
905 RETURN Lib$_noinstran; ! then return invalid instruction
9 ! Extract ths ngnbor from operand specifier
90 displ §.0.3 0] = .mode<0,2,0>*4 OR .reg;
90 flag s 13 ' Say its a Literal
90 gtr disp_size (0] = 1;
} ES;URN ss$_normal;
} [displacenongeaéaola ! Displacement modes
1 flag (0] = -1; ! Say its a displacement
1 ptr_disp_size [0] =
} 2 TCASE .logg FROM 10 TO 15 OF
18 & 12.12;: 2; ! 2 bytes of displacement info
19 & 16,15]): &; ! 4 bytes of disrlaconont info
4 TégéANGE]: 1; 11 byte of displacement info
! Save off the disgliconont
block [.displ,0,0,32,0] = .stream_ptr [0,0 8'.ptr_disg size [0],1];
stream_ptr = stream_ptr [noxt-fiotd(.ptr,dfsp_sizo (017];
gs;unn ss$_normal;
Cpc_model: v ! PC Modes
BEGIN
flag (0] = 1; ! Say its a literal
IF .mode EQL 9
THEN
ptr_disp_size [0] = 4 ! & bytes of address
4
4
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LIBSINS _DECODE Instruction decoder 16-Sep=-1984 01:52: VAX=11 Bliss=32 V4.0=74 Pa 8 L
v&«-éoo DISPLACEMENT - Determine size of operand 12-ch- 834 ?}:nggi DlSKtVHSHASTER:[SDA.SRCiDECODE.832;1 ot (g) V!

85 BC D4 00147 CLRL aPTR _DISP_SIZE : 094

8% D4 Q014A CLRL GDISPb ; 094
50 80 148 23%: MOVL #, R : 0950
4 0015 RET ; 0954

; Routine Size: 337 bytes, Routine Base: ZSDEBUG_CODE + 0326
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LIBSINS _DECODE Instruction decoder 1§-Se -1984 01:52: VAX=11 Bliss=32 v4.0-74 Page 29
v64-$o3 INS_CONTEXT = Determine operand type 1 -5.5-1934 ?1:33:25 DISK&VHSHASTER:tSDA.SRC§DECODE.832:1 v (;)
; It) 9g5 1 XSBTTL '*NS_CONYEXT = Determine operand type'
&= § 9 9 1 ROUTINE ins_context (index, opcode) =
T 92 1
: 724 958 1 !=e==
;] 123 959 1! This routine decides what context agplies to the given
SEg . 9 90 1! operand for a specific opcode. It is used because we need
: t 961 1! to know whether a pc-relative mode for this operand would
: ; g Oggi } ; require a byte, word, longword, or quadword operand.
3 W 0964 1 ! Inputs
: 3 0965 1!
T i 966 1 ! index = Which operand we're dealing with. This number
) 7 96 1 ! nust b. 10 2' L 60
: 734 0968 1 ! opcode = The opcode we are currently working on.
s 3% 0969 1 ! (This parameter has already been validated.)
;s 736 0970 1!
;. T 0971 1 ! Routine value:
3 38 0972 1!
: 739 0975 1! If some error is detected, we return false. Otherwise we return
;s 740 0976 1 ! the number of bytes from the instruction stream that the current
: ;:1 83;2 } ; operand reference should consume.
: 74 0977 1! The value, 0 to 3, stored in the og context field is simply
P74k 0978 1 i our encoding of 4 values into a 2-bit field. The 'number of
;745 0979 1 ! bytes' entry, above, is the number we are actually after.
: 746 0980 1 !==
: 747 0981 1
: T4B 098 BEGIN
: 749 098
: 750 0984 ! ;
: T3l 0985 ! check for any of the following error conditions:
: 75§ 0986 : 1) we don't recognize this opcode.
3 13 0987 ! 2) we don't have enough information about it.
: 754 0988 ! (ie = it is reserved or yet to be defined).
: 135 0989 ! 3) we know about it, but don't believe that it
;s 756 0990 ! should have as uan{ operands as what
: 157 0991 ! 'index' implies. this check is necessary
: 758 099 ! because the 'nul’' entry in the opinfo
: 19 099 ! declaration macros results in the same value
: 760 0994 ! being encoded as the 'b{t' ones do. since
: 761 0995 ! we can cross-check for this error at this
: 76 0999 ! point (by looking at the op_numops cntr¥ for
s 76 099 : this opcode), it did not seem worth taking up more
: 764 899 : bits in the opinfo table to differentiate ‘nul’
: 765 99 ! and the others.
: 769 1000 :
: 1% 1001
; 768 100 IF .LibSgb_opinfo [.opcode, op_numops] EQL not_an_op
: 769 100 THEN
: ;7? }88; RETURN 0; ! Error 2, see above.
: ;;g }009 %;E“lingb_opinfo [.opcode, op_numops] LSS .index OR .index LEQ 0
: ;;g } s RETURN 0; ! Error 3, see above.
I 4 4 1010 2 ! now it is juss a matter of looking into our opinfo table
T 1011 ! where we get 0, 1, 2, or 3. this just happens to be
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truction decoder 12 Sep=-1984 01:5 VAX=11 Bliss=32 v4.0-74 P 0
CONTEXT = Determine operand type 14-Sog- gg ?l Z gg DISKSVMSMASTER: [SDA.SRCJIDECODE.B32;1 - (;)

L&ES&OB DECODE

;;3 ' tho power of 2 which we need to calculate the number
780
781
78§
78

f bytes occupied by the corresponding operand.

l
l
1

i 3!

} ; RETURN 1 * .LibSgb_opinfo [.opcode, op_context(.index)];
1

OCOoOO000O0 ZO

S
s.C
1
1
1
1
1
1

003C 00000 IwS CONTEXTRD

9€ 0000 MOVAB
000 MOVAB
MOVL
MOVL
CLRL
CMPB
BEQL
INCL
MOVAQ
ADDL3
BRB
18: ASHL  #-8, R2, R1
MOVAQ (OFFSETSCR11., RO
ADDL2 R4, RO
28: CMPZV  #0. #4, (RO), #15
BEQL 78
MOVL  #4, grrser
BLBC R3. 3%
MOVAQ  (OFFSET)CR2]), R1
ADDL3 RS, R1, RO
BRB 4$

e R2,R3,R4 RS : 0956
$GB_OPINFOi, RS

$GBOPINFO2. Ré&

OFFSET

ODE, R2

., #253

OO

1002

o ODD<

D BF

o
o

R1

L W 4 |
sl

DW»n

- T

. =
~

b+ Lo ]

oD
~nN
()
-

50
51

NDA~AD—-=DDO T wn
PAVNO WNANIWTD S

F8

o
o

OF 60
1006

o
o

50

LA TR P T T L T L T T R TR LR R R E T Y R R TR T TR T )

51

60

50

50
51

AC

F8 3%: ASHL
MOVAQ
ADDL?2

4S: CMPZV
BLSS
TSTL

o
o

SF,O0N ==2O SJ;OON S
VIO OWM S 0OWNM S NOOWE WLWNOWMS 0O S NIOoOVIOWM S 0OWM S NOoOWVMIME OMmMmm

oWV viVIOWIT oW v

04

o
o
SNSNSNSNOOCOONONONVNWNN S 55 55 85 55 LN N NIAINO NI NOND) = b b b b b

o
8)*...'“: ga-on)anﬂ\nNO)an@bdmanOOO\n—h'ﬂovONluO
>
<o
<
"~
~nNo

F8 5%: ASHL

6%: EXTZ

NP O=TOVINNSNOSO OO =TAOAVINWS O O ST OO VNN NN ST

-t 2 OON) —=P>OM
o
o

OoOOoOWVIOWVIVIUVE viwviOW D>
COO0O0O0OO0O0O0O0O0O0OOO0OCOOOO0OOCOOO0OOCOOO0OO0OO0OO0OOOOOO0OOOOO

COTUONMOIMOINN=CINMO O = O =M NN=NMO =M NN =N = 00O

SO TOMOD = =MPOONVIWNOOOMOD— =M OOWOD OMOD = =M N-=500mM
[mielelelelelelelelelaleleleleleclalelalelelelelclclclelelelesleslelalalelolalelelel=Tw]
[elelelelelelelelslelelelclelalelalalealelelalelelelelelelelelelelelelelelelelelelels]

wvi
o

7$:

0
o
Il
mr-

#-8, R2, R1
(OFFSETICR1],
R4, RO

#0. ¥4, (RO),
78

;goex
02. INDEX
rrssf

$
(g#rSEt)tazl.

(orfs§r$[n11 RO

0. #1, INDEX, R1

R1. 03 (RO),
M. RO

LR L L L L L R R R A R E I I I T T T T E R TR T R T i ey

1015

1017




LJBSINS.OECO0E  nstruceion decoder 16-den-108 gLiszz

; Routine Size: 158 bytes, Routine Base: Z$DEBUG_CODE + 0477

X=11 32 1
SK$V HS TER: [SDA SRC DECODE.B32;1 ds (;)
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XSBTTL 'PUT_REG = Print a register name'
ROUTINE put_reg (reg, cs_flag): NOVALUE =

This routine takes 1 parameter which it assumes is
the number of a vax register. It then prints out
‘r' followed by the number (in decimal), unless the
register number is 'special'. These include:

Register number Special name
1 AP
18 P
14 SP
15 PC

An additional parameter is used as a flag to indicate
whether the register reference should be enclosed in
round/square brackets or not.

Inputs:

reg = The register number.
cs_flag = A Tlag to control printing before/after REG.

Outputs:
None.

O —— - ——— - -~ —-—— ——————— - - -

BEGIN

LOCAL
index;

BIND
enclosing_cs = UPLIT BYT

EC*C*,")','C',"]"): VECTOR [,BYT
regnames = UPLIT WORD('AP*

14 L ' [ Y EJD
., "FP', 'SP', 'PC'): VECTOR [,WORD];
]
! If we are to put out any enclosing strings,

! then we have been passed the INDEX which we
! need to pick this string out of the above
; vector.
index = .cs_flag;
%asﬁindex NEQ no_brackets
append_string(1, enclosing_cs [.index]);
! Now print the actual register reference.
IF .reg LSS ap_re
THEN " i
BEGIN

Bliss=32 v4.0
MA

-74 p 2
STER . Co0A ShCIDECODE.B32:1" % (35




— ey
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LIBSINS _DECODE Instruction decoder 16=-Sep=-1984 01:52: VAX=11 Bliss=32 V4.0-74
v&a-&o& PUT_REG = Print a register name 1 -508-1934 ?;:8‘:25 I)ISKS\IHSMASTER:[SDA.&‘alil.'il)ECOIDE.BR:1',‘ge (g?
B - -
: append _decimal(.reg);
' Bag 1073 ERb. - ’
: 45 1 73 ELSE
: 2 } 70 append_string(2, regnames(.reg=12]);
: 823 } 1 ! See again if there is any enclosing string.
: gSO 10 i IF _.index NEQ no_brackets
: S1 1084 THEN
: gS§ }085 append_string(1, enclosing_cs [.index+1]);
: 8?4 183? END;
g 0515 P.AAH: .ASCII \(\ :
051? LASCII )\ :
B 0051 LASCI1I \5\ :
S0 00518 LASCIT  \\ :
8519 .BLKB 1
50 41 S1A P.AAl: L.ASCII \AP\ :
50 4g 051C LASCII \FP\ :
50 g 0S1€ LASCII  \SP\ :
43 50 00550 LASCII  \PC\ :
52 00522 P.AAJ: .ASCII \R\ 3
ENCLOSING_CS= P.AAH
REGNAMES= P.AAl
OFFC 00000 PUT _REG:.WORD Save R2,R3,R4&,RS5,R6,R7,R8,R9,R10,R11 : 1019
54 0000V CF 95 8000; =" "MOVAB  APPEND STRING. R :
52 08 AC D 000 MOVL Cg_fLAG. INDEX ; 1064
53 D4 00008 CLRL R : 1066
01 52 D1 00000 CMPL INDEX, M :
2 13 0001 BEQL 1% F
86 001 INCL R 3
51 DA AF& 001 MOVAB  ENCLOSING_CSCINDEX], R1 : 1068
50 01 » 8 19 MOVL #1, RO 3
64 1 1€ JSB APPEND Srnnnc :
0cC 04 Ai D1 15 1%: CMPL REG, #7 : 1072
1 18 BGEQ 2 3
21 D8 AF 9 4 MOVAB P.AAJ, R1 : 1075
0 01 » 8 movL #i, RO :
64 1 B JSB APPEND_STRING ;
04 AC DD PUSHL RiG : 1076
0000V CF 81 F? CALLS #1, APPEND_DECIMAL -
E 1 BRB 3s : 107
0 04 A gO 2%: MOVL REG, RO : 107
1 AD AF& MOVAW  REGNAMES=-24[RO], R1 :
0 0 0 MOVL ¥ RO -
1 JSB Arﬁeu2,51n1uc :
A s 45 3%: BLBC R3, & 3 108;
1 A7 AF MOVAB enttosnns_cSoltxuoexJ. R1 : 108
0 2 ? 4 MOVL #1, R 3
4 5 JSB APPEND_STRING :
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10
LIBSINS DECODE Instruction decoder 1;- -1 19¢: VAX=11 Bliss=32 v4.0-74 P
v&« 8 PUT_REG = Print a register name 1 -?:3-1332 ?1:3‘:25 DISKSVHSHASYER:[SDA.SRC‘DECODE.032;1 o (3?
04 00052 4§%: RET ; 1087
;: Routine Size: 83 bytes, Routine Base: ZSDEBUG_CODE + 0523




000C 00000 APPEND_ADDRESS:
- WORD

i e BRER
o ox . BUEE B
8 AC 3 008l Piius

Synbolizo value and append it 12 SQp-iggG ?; 3‘ ii g

AX=11 Bliss=-32 vé
ISKSVMSMASTER

1 3 1 XSBTTL 'APPEND_ADDRESS = S{nbolizo value and a Eond it’

} } ROUTINE append_address (value, absflag): NOVALUE =

1091 1 !=w-

1 9§ 1

1 1! This routine convorts ’ ?1von absolute value to a symbol
109¢ 1! and an offset (if possible) and appends the resultinq string
} 95 } : to the current output buffer.

1 g? 1 ! Inputs:

1098 1!

1099 1! value = Absolut’ value to be converted

}}g? } : absflag = True if absolute address, else relative address
1 i 1 ! Outputs:

1108 1!

}}8; } : Either the hex value or the symbol+offset is appended.
1" 1

1189 BEGIN

1103

110 IF .user_symbolize_routine EQL 0

1110 THEN

1m append_hex(.value,4)

111§ ELSE

m BEGIN

1114 LOCAL

1115 retlen

1113 buffer l VECIOR [2);

M buffer_Left F .user_ buffer left;

1118 buffor left .user_buffer address;

}}18 N.usor synbolizc routine) (value, buf?or left,retlen,absflag)
1121 & BEGIN

n g 4 user_buffer_address = .user_buffer_address + .retlen;

}} 2 : usor “buffer_left = .user_buffer_Left - .retlen;

1125 ELSE

}} ? append_hex(.value,é);

n§.

1129 1 END;

Save R2.R
ui R aufreu _LEFT, R3

Y;si svnaosze _ROUTINE, R2

R_BUFFER LE"‘ BUFFER_LEFT

USE
USER” BUFFER _ADDRESS, BUFFER_LEFT+4
RETLEN.

:[SDA.SRCIDECODE .B32; 1

(

3,




%622683_05(00!

; Routine Size:

65 bytes,

cod
§2
FA A§
6
0000v CF

Routine Base:

% 4 % o
s

i 3
6E A
0
04 DD
04 A DD
0 Fa
04 '
ISDEBUG_CODE + 0576

f

5

:

1$:

VAX=11 B is -32 v

PUSHAB BUFFER_LEFT

PUSHAB VALU

CALLS 04 (nz)

BLB

MOV ZWL 8

ADDL? R usén aurren DDRESS
3g?u REFLEN, OSER_BUFFER_LEFT
PUSHL  #4

PUSHL  VALUE

ge#Ls #2. APPEND_HEX

v
L
.
’
.
L]
.
o
.
.
L
.
L

—

g;nbolizo value and append it é-Sop-lggk ?i 3‘ 25 DISKSVH MASTER: [ DA EZéioecooe.asz;l"°' (3?

Dl
vl
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oC
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c
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005
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E?"-diﬁgfﬁﬁ variable size hex value % g:pzlgg‘ ?1 85 gi D?é ; Hg

XSBTTL 'APPEND_HEX - Afpond variable size hex value'
ROUTINE append_hex (value, bytes): NOVALUE =

This routine appends a given hex value to the current output
buffer.

i Inputs:

]
]
]
]
!
! value = Absolute value

: bytes = Number of bytes to display
g Outputs:

]

]

The hex value is appended.

BEGIN

LOCAL
number;

BIND
digit_table = UPLIT BYTE('0123456789ABCDEF"'): VECTOR [,BYTE];

number = .value;

IF .number LSS 0 ! If negative value,
THEN

BEGIN
append('~'); ! Qutput minus sign
Eggber = =_.number; i and print the absolute value

ggCR i FROM .bytes*B8-4 TO 0 BY & ! For each nibble,
append_string(1, digit_table [.number <.i,4>]); ! Output the digit

END;

oo~
nnw

7 P.AAL: LASCII \=\
DIGIT_TABLE= P.AAK

OFFC 00000 APPEND_HEX:

53 04 AC DO 00 MOVL  VALUE, NUMBER
00 1 BGEA 1%
gt F& AF 9 MOVAB P.AAL, R1
0 81 g movL #i, RO
0000V P BSBW  APPEND_STRING

7 P.AAK: ,ASCII \0123456789ABCDEF\

32 Vé4

R:[SDA. SRCiDECODE B32; 1

ORD  Save R2,R3,R4,R5,R6,R7,R8,R9,R10,R11

P e Y

'(13;

oD
O~ W
- 00 O~ —

0
v



b&%&&g&_DECODE

50

: Routine Size:

Instruction decoder 1
APPEND_HEX = Append variable size hex value 14~
53 ¢ 1
08 AC O } 1%:
. . i 1 dame
g1 (8 AFd S E :
. 3
oo§ov B
52 Eg % § 3s:
04 000
52 bytes, Routine Base: Z$SDEBUG_CODE + 05C8

VAX=11 Bliss=32 v4.
DISKSVMSMASTER: [SDA

NUMBER, NUMBER
BYTES, R2
#8, R2

1, #4, NUMBER, RO
o{sxt rAaLEEabl. R1
#, RO
APPEND_STRING

#, 1

0-74 P
.SRCiDECODE.BSZ:I >

LA TE TE PR TR TR TR TR PR TR Y

()

116
116

1167

1169
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LIBSINS _DECODE Instruction decoder 1§-So -1984 01:52: VAX=11 Bliss=32 v&.0-74 o 3
v&a-&os APPEND_DECIMAL = Append unsigned decimal value 1 -so8-133‘ ?}:35:23 DISKSVHSAASTER:(SDA.SRC§DECODE.332:1 090(1?)
;. 940 1170 1 XSBTTL 'APPEND_DECIMAL - Append unsigned decimal value'
: 321 }};1 } ROUTINE appond-docinal (vafﬂo): =OVA UE = T
BB R e
P 945 1175 11§ This routine appends a given unsigned decimal val
: 32 }};9 } E to the currontpgutput baffor. v v
; gzg ”;3 } { Inputs:
§ 3?? }}g? } g value = Number to be output
B 1186 ] | Outeuts:
é ggg }}gg } ;___ The decimal value is appended, without any padding or fill.
: 956 1189 1
;957 118 BEGIN
1 S priet
é 32? }}g? recursive_jsb = JSB: GLOBAL (number=2);
P9 1192 2 GLOBAL REGISTER
;963 Hg% number = 2;
E ggg }}32 ROUTégglgutput_ronaining_digits: recursive_jsb NOVALUE =
P 967 1197 EXTERNAL REGISTER number=2;
: 968 1198 LOCAL char: BYTE;
;969 1199 char = '0' + (.number MOD 10);
s 970 1200 number = .number / 10;
;. m 1201 IF .number NEQ O THEN output_remaining_digits();
: 972 120; aﬂgend_string(1. char);
: 973 1203 2 END;
SE 04 (€2 00000 OUTPUT_REMAINING_DIGITS:
SuBL2 W4, SP : 1195
7E 00 52 01 7A 00003 EMUL #1, NUMBER, #0, -(SP) : 1199
50 50 8E A 78 00008 EDIV #10, (SP)+, RO, RO 3
6E Sg 0 81 800 ADDB #48, RO, CHAR :
b) A C 1" DIVL #10, NUMBER ; 1200
02 1 014 BEQL 1% : 1201
E 1 0018 B8SBB OUTPUT_REMAINING_DIGITS 3
51 6 9 801 1%: MOVAB CHAR, R1 : 1202
50 01 g 018 MOVL #, RO 3
0000V 01€E BSBW  APPEND_STRING :
SE 04 sg 0%1 ADDL2 #4, SP : 1203
024 S8 :

; Routine Size: 37 bytes, Routine Base: 2$DEBUG_CODE + O5FC

: 974 1206 2




L62‘603 DECODE {a
1
R
o

978

OC

10
ction decoder 16=-Sep=-1984 01:52: VAX=11 Bliss=32 v&.0=74 Page 40
DECIMAL = Append unsigned decimal value 12-508-1334 ?;:ai:gi DISKSVHSHASTER:tSDA.SRCiDECODE.BSZ;1 . (11)

tr
EN
S number = ,value

9 output_ ronoining digits();
8

FFC 00000 APPEND_DECIMA
OFFC 0 END_DECARD"" save R2,R3,R4.RS.R6,R7,RB,R9.R10.R11

WORD
52 04 Ag 08 888 MOVL  VALUE, NUMBER'
D 54 000 agaa outPuf REHAINING DIGITS

; Routine Size: 9 bytes, Routine Base: ZSDEBUG_CODE + 0621

LA TR TR ]

— e
NN —
[ l=leb
cooONW—




N 10
ruction decoder 16=Sep X=11 s=-32 V4.0-74
ND_RAD50 = Append RADS0 characters 14~ S: ggk ?; Og ;i SK$V H TER: tSDA SRCIDECODE.B32;1 s e
acter
OVALUE =

_T
41
(12)

b&EEAgS_DECODE

> o
w3
ow
M~

3 9%0 1 ?8 1 XSBTTL 'APPEND RADgg = Append RADSO char s'

3 381 } 18 } ROUTINE append_radS0 (nwords, words):

: 98§ 1 1§ | lewe

: 984 1213 1!

: 985S 1216 1! This routine converts a series of RADS0 words to ASCII and
: 989 1215 1! appends it to the current output buffer.

: 98 1216 1!

: 988 1217 1 ! Inputs:

: 989 1218 1!

;. 990 1219 1! nwords = Number of words to convert

3 331 } ? } ; words = Address of words to convert

: 99 1 i 1 ! Outputs:

: 33’5 } & “ The string i ded, without ddi fill

: e string is appended, without any padding or . ~
;. 996 15%5 1 le=a :

;. 997 1226 1

;. 998 1227 BEGIN

s 999 1228

: 1000 12§9 MAP

: }881 }23? words: REF VECTOR [,WORD]; ! Address of array of words
; 100 1%3% LOCAL

: 1004 123 number: WORD

3 }882 }%%? § char: VECTOR [3,BYTE; ! 3 character array

: 1007 1236 INCRU word_number FROM 0 TO .nwords=1 ! For each word to convert,
: 1008 1237 DO

: 1009 1%38 BEGIN

3 }8}? }223 3 number = .words [.word_number]; ! Get value of word

: 101% 12641 3 DECR i FROM 2 TO O ! fFor 3 characters,

: 10 126% 3 PO

: 1014 124 4 BEGIN

: 1015 1264 & char [.i] = .number MOD 40; ! Get Low order character
; 1016 1245 & number = nunber / 40; ! and divide by &

: 1017 1246 3 END;

: 1018 1247 g

: 1019 1248 INCR i FROM 0 TO 2 ! For each of the 3 characters,
: 1020 1249 3 PO

: 1021 1250 & BEGIN )

: 102§ 1251 & SELECTONEV .char [.i]

3 103 125; 4 OF

: 1024 1253 & T il

: 1025 1254 & ): char .ig =

: 1026 1255 & 1 10 26]: char 1] = cp r (.1 ¢+ "A' = 1;

; 1027 1256 & 27]): 1] = 'S :

: 1028 1257 & OTHERWISE]: char Bl3 s sohor £.83 0 2.0 = 28;

: 10;9 1258 & TES;

: 1030 1259 & aaBend string(l. char [.i]

: 103 1260 3

: 103§ 1261 s END;

: 103 1 6§

: 1034 1263 1 END;




LIBSINS _DECODE Instruction decoder g Sep-1984 VAX-11 $=32 V4.0-74 B
V&k—AOB APPEND_RAD50 - Append RADS0 characters 503-1934 ?} oi ;g DI SK$V H TER: [SDA.SRC DECODE.B32;1 099(1

OFFC 00000 APPEND_RADS50:

Savo R2,R3,R4 ,R5,R6,R7,R8,R9,R10,R11 ;
55 04 AC 1 (3 ooo; SUBLg NWORDS . RS ;
§ ?4 8809 gggg goﬁo Nunaeﬁ :
54 08 BC& a§ 888 1$ MOVW  aWORDSLCWORD_NUMBER], NUMBER :
50 gz 1 MOVL  #2, | P 124
51 & 3C 00013 2% MOVZWL NUHBE R1 P 124
7€ 20 31 1 7A 8 16 EMUL 00. :
51 1 5 8 78 18 EDIV 046 ép 1 :
6E4 1 90 00020 MOVB cuAatli :
51 54 3C 00024 MOVZWL nuneea :
51 %a €6 00027 DIVL2 1 ;
54 1 B0 0002A MOVW a1 uunaen :
E3 50 Fé& 0002D SOBGEQ I, 2% P12
52 D& 00030 eht ] ;12
51 52 SE 31 80032 3 ADDL3 SP, I, R1 212
61 95 000 g TSTB (rT) P12
05 18 0003 BNEQ 43 3
61 20 9 8oogn MOVE  #32, (R1) :
18 11 0003D BRB 78 ;
1A 61 91 0003F 4$ CMPB  (R1), #26 :
06 1A 00042 BGTRU 5% ;
61 40 B8F 80 00044 ADDB2  #64, (R1) :
00 11 00048 BRB 78 ;
18 61 91 0004A 5% CMPB  (R1), #27 :
05 12 0004D BNEQ 6% ;
61 24 90 0004F MOVE  #36, (R1) :
03 11 00052 BRB 7% ;
61 12 80 00054 6% ADDB2 #18, (R1) P12
50 01 go 00057 7% MOVL  #1, RO P12
0000V g 8005A BSBW  APPEND_STRING ;
D1 52 gi F3 00050 AOBLEQ #2, I,”3s P12
D6 00061 INCL  WORD_NUMBER P12
55 sg D1 00063 8% CMPL  WORD_NUMBER, RS ;
A3 1B 00066 BLEQU 1% ;
04 00068 RET ;
; Routine Size: 105 bytes, Routine Base: ISDEBUG_CODE + 062A
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Instruction decoder 18-509-19 4 ?;:SS:;; VAX=11 Bliss=-32 v4.o-74§ Pa
APPEND_STRING - Append to output buffer 14=Sep=-1984 13:08: DISKSVMSMASTER: [SPA.SRCIDECODE.B32;1
1264 1 XSBTTL 'APPEND_STRING = Append to output buffer'
} 25 } ROUTINE append_string (length, string): append_Linkage NOVALUE =
1268 1!
} 93 } 2 Append a string to the current output buffer.
1271 1 | Inputs:
1 7§ B
1273 1! length = Length of string
} ;g } ; string = Address of string
1276 1§ user _buffer_address = Address of next available byte in user buffer
} ;g } ; user_buffer_Lleft = Number of bytes Left in user buffer
} ;3 } g Outputs:
} 31 } E user_buffer_address, user_buffer_Left are updated.
1 ai -
}Zgg g BEGIN
1%86 IF .user_buffer_Lleft GEQ .length ! 1f enough room left,
1287 THEN
1288 BEGIN
1289 CHSMOVE (. length, .string, .user_buffer_address);
1290 g user_buffer_address = .user_buffer_address + .length;
1291 user_buffer_left = ,user_buffer_Left - .length;
129§ % END;
129
1294 1 END;
007¢ 8F BB 00000 APPEND_STRING:
PUSHR #*M<R2,R3,R4,R5 ,R6>
56 50 DO 00004 MOVL Rg. Ré
F96A CF 10 00 ?D 0007 CMPZV  #0, #16, USER_BUFFER_LEFT, LENGTH
10 19 0008 BLSS 1$
F958 DF 61 56 28 8001 MOVC3 LENGTH, (STRING), @USER _BUFFER_ADDRESS
F956  CF 56 €0 00016 ADDL? LENGTH, USER_BUFFER_ADDRESS
F957 CF 36 A2 88018 SUBW LENGTH, gSER_B FFER_LEFT
007¢C F SA 0% 1%: POPR #*M<R2,R3,R4,R5 ,R6>
5 00024 RSB
37 bytes, Routine Base: ZSDEBUG_CODE + 0693
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D "

LIBSINS_DECODE Instruction decoder Sep-1984 01:5 VAX=11 BLi 32 V4.0-7

6&-603 APPEND_STRING = Append to output buffer 2 So 83 ?l 05 gi DISKSVMSMASTER: [SDA.SRC DECODE.B32;1
; 1068 1395 1 END

: 1069 1296 0 ELUDOM

PSECT SUMMARY
Name Bytes Attributes
I$DEBUG_CODE ' 1720 NOVEC, WRT, RD , EXE,NOSHR, LCL, REL, CON, PIC,ALIGN(2)

Library Statistics

-------- Symbols ==ee=ce- Pages Processing
File Total Loaded Percent Mapped Time
_$2558DUA2B:[SYSLIBISTARLET.L32;1 9776 3 0 581 00:00.8

COMMAND QUALIFIERS
BLISS/CHECK=(FIELD,INITIAL,OPTIMIZE)/L1S=LISS:DECODE/OBJ=0BJS:DECODE MSRCS:DECODE/UPDATE=(ENHS:DECODE)

Size: 1655 code + 65 data bytes
Run Time: 00:20.7

Elapsed Time: 01:32.4

Lines/CPU Min: 754

LexeaelePU-nin 23351
nenor{ Used: 165 pages
Compi ation Complete

T
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