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FILE»*]D**BOOSTRING V84
B8BBBBBA 000000 000000 SSSSSS5SS TTTTTITITT RRRRRRRR II1111 NN NN 6GG6GGG6
B8BB8BB8B6 000000 000000 $SSSSSSS TTTITTTITTITT RRRRRRRR 11111 NN NN 66666666
BB B8 00 00 00 00 SS 17 RR RR 11 NN NN GG
88 88 00 00 00 00 SS 17 RR RR 11 NN NN GG
88 B8 00 00 00 00 SS§ 17 RR RR 11 NNNN NN GG
B8 B8 00 00 00 00 S$ 17 RR RR Il NNNN NN GG
88888888 00 00 00 00 $SSSSS 17 RRRRRRRR 11 NN NN NN GG
88888888 00 00 00 00 $S5SSS 11 RRRRRRRR 11 NN NN NN GG
88 B8 00 00 00 00 SS 17 RR RR 11 NN NNNN GG  GGGGGG
88 88 00 00 00 00 SS 11 RR RR 11 NN NNNN GG GGGGGG
88 88 00 00 00 00 $S 17 RR RR 11 NN NN GG GG oo
88 88 00 00 00 00 SS 11 RR RR 11 NN NN GG 66 coce
88888888 000009 000000 S55S558SS 17 RR RR I11111 NN NN 6GGGG6G6 cose
B88BBBBBB 000000 000000 $5SSSSSS 17 RR RR 111111 NN NN GGGGG6 coee
LL 111111 SSSSSSSS
LL 11111 SSSS53585
. 11 SS
LL 11 $S
LL 11 SS
LL 11 SS
LL 11 SSSSSS
LL 11 $SSSSS
LL 11 SS
LL 11 SS
LL 11 SS
LL 11 SS
LLLLLLLLLL 111111 SSSSSSSS
LLLeeeetet 111111 SSSSSSSS
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BOO$STRING Subset Instruction Emulation for VMB and 16

-SEP-1984 01:38:27 VAX/VMS Macro V04=-00 Page 2 800
v04-001 7=-SEP-1984 17:1?:%5 CEMULAT.SRCIVAXSTRING.MAR;?2 9 (1 V84
.NOSHOW COND]TIONALS ,
.TITLE BOOSSTRING Subset Instruction Emulation for VMB and SYSBOOT
LIDENT /v04-001/

S ALMAAARA R AR AR ARl 20222222 22282222 X R R

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

*

b

(X 3 A
. l
b

. * SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
. ¥ l ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE
. * SION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER
. ¥ S THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY
. ¥ ERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY
:* TRANSFERRED.

* ¥
e ECT TO CHANGE WITHOUT NOTICE
s* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
;* CORPORATION.

b

b

1

¥

L

* %

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

i THE INFORMATION IN THIS SOFTWARE IS SUBJ

LI B B B 2N BN BN 2N Bk Bk BN BN BN BN BE NN BN SN BN AN

LA ARAAARARARRARARRARRR ARl 2R R R R 2R 2202222222222 22 XXR 2

A

=d=i=l=l=l=lololclololololailolalolslolelalplelolelelololelele e ]

jolelelelelalalelelladd=d=d=({=l]=rlolaeloleleleleleclelelalclalalelalalelclalelals]
(mlelelelalelml=l=lelalcllalelclslslalalalalalolalalalalalaleslelelclolelelslolelelela)
=l=lolelelelelalelelelelalelolalelelelolelalalalelelololelolalelelalelelolelelelslels]

Author:

Lawrence J. Kenah
Creation Date:

16 August 1982

= O OO0 NN S AN = O O 00 ~NON\NE L) =2 O O 00 NOMN SN LN = O O Q0 N O N B LN — O O 00 O N S LNV = OO0 00 ~Jw —

o Yo SV, IV IV I TV IV IV (W IV [V F W W W W W P o, L [V WV TP TN TP T ST ST, VTN ST T T T T, P gl i S S S Uil g U Y

: Facility:
5 ; VAX=11 Instruction Emulator
8 : Abstract:
0 : The routines in this module emulate the VAX-11 string instructions.
0 : These procedures can be a part of an emulator package or can be
0 : called directly atter the input parameters have been loaded into
8 : the architectural registers.
0 ; The input parameters to these routines are the registers that
0800 : contain the intermediate instruction state.
0000 : Environment:
0000 : )
0000 : These routines run at any access mode, at any !PL, and are AST
0000 : reentrant.
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BOOSSTRING Subset Instruction Emulation for VMB and 16-SEP-1984 (01:38:27 VAX/VMS Macro v04=-00 P 800
v04-001 ?-SEP-1934 ?7:1?:55 EHULAT.SREJSAXSTRING.HAR;Z age (?) Sym

Modified by: ?88
v04-001 LJKOOGL4 Lawrence J. Kenah 6-Sep-1984 NO

The backup code for MOVI( when movina in the forward direction oP$

also needs to be changed (see LJK003Y) based on the relative 0P$

sizes of the source and destination strings. 8;:

v01-005 KDM0107 Kathleen D. Morse 21-Aug-1984 oP$
Fix bug in CMPC3., Return C clear if string Length is 0. ggg
v01-006 LJK0039 Lawrence J. Kenah 20-Jul=1984 oP$
Mofity MOVTIC backup code to reflect differences in register oP$
contents when traversing strings backwards. There are two OP$

cases based on the relative sizes of source and destination. 8;2

V01-003 LJK0026 Lawrence J. Kenah 19-Mar-1984 oP$
Final cleanug pass. Access violation handler is now called oP$
STRING_ACCVIO. Set PACK M ACCVIO bit in R1 before passing oP$

control to VAXSREFLECT_FAOLT. gg:
v01-002 LJKOON Lawrence J. Kenah 8~Nov-1983 oP$
Fix three minor bugs in MOVT( and MOVTUC. Change exception OP$
handling to reflect chenged implementation. 82:

v01-001 Original Lawrence J. Kenah 16-Aug-1982 oP$

oP$
oP$
OoP$
OP$
oP$
oP$
OP$
OP$
oP$
oP$
oP$
oP$
oP$
oP$
OP$
oP$
OP$
oP$
OP$
OP$
OP$
OP$
OP$
OP$
OP$
OP$
oP$
OP$
OP$
OP$
OP$

(eloielelalelalelalalelelelelololelalelelelelelelel o]
(ololelelelalelolclelololelalelelalelalelelalalelels]
(efelolelelelelelolelelololclelclalelalolalalelelale
SNOMNA NN = O OO0 NOMN SN ANND — OO 0D ~NOMNN S D
Vo Bo Do Do Ve Woe s BeBo 8o Ve Be®e eV 0TV VWEVeVL Ve Ve VsV Ve We

C0CCOAMODOO0000 NN NNNNNNNNOOOOOONOOn
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BOOSSTRING Subset Instruction Emulation for VMB and 19-59-1984 01:32:37 AX/VMS Macro V04=-00 Paje & BOO
v04-001 Miscellaneous Notes =SEP=1984 17:13:25 (EMULAT,SRCIVAXSTRING.MAR;?2 (2) Sym
0000 89 .SUBTITLE Miscellaneous Notes OP$
0000 90 ;+ , 0P$
0000 91 ; The tollowing notes apply to most or all of the routines that appear in 0oP$
8888 gi ; this module. The comments appear here to avoid duplication in each routine. 8;2
0000 94 ; 1. The VAX Architecture Standard (DEC STD 032) is the ultimate authority on 0P$
0000 95 : the tunctional behavior of these routines. A summary of each instruction OP$
0000 96 that is emulated appears in the Functional Description section of each OP$
8888 3; ; routine header, 8;:
0000 99 : 2. One design goal that affects the algorithms used is that these instructions oP$
0000 100 can incur exceptions such as access violations that will be reported to oPs$
0000 101 ; users in such a way that the exception appears to have originated at the 0oP$
0000 102 : site of the reserved instruction rather than within the emulator. This oP$
0000 103 ; constraint affects the algorithms available and dictates specific OPs$
0000 104 : implementation decisions. VAX
0000 105 ; VAX
0000 106 : 3. Each routine header contains a picture of the re?ister usage when it is VAX
0000 107 ; necessary to store the intermediate state of an instruction (routine) while
8888 }83 R servicing an exception.
0000 110 ; The delta-PC field is used by the condition handler jacket to these
0000 111 ; routines when it determines that an exception such as an access violation
0000 112 ; occurred in response to an explicit use of one of the reserved PSE
0000 113 ; instructions. These routines can also be called directly with the input ===
0000 114 ; parameters correctly placed in registers. The delta-P( field is not used in .
0000 115 ; this case. $AB
0000 116 : VA
0000 117 ; Note that the input garameters to any ,outine are a sudset of the
8888 }}g : intermediate state picture.
0000 120 ; Fields that are not used either as input parameters or to s\ore
0000 121 ; intermediate state are indicated thus, XXXXX.
0000 122 : Pha
0000 123 ; 4. In the Input Parameter List for each routine, certain register fields that =%
0000 124 ; are not used may be explicitly Listed for one reason or another-. These Ini
8888 }52 : unused input parameters are described as IRRELEVANT, gg:
0000 127 ; S. in general, the final condition code settings are determined as the sine Sym
0000 128 ; effect of one of the last instructions that executes before control is Pas
0000 129 ; passed back to the caller with an RSB. It is seldom neces;aqt tc explicitly Sym
8888 }g? : manipulate condition codes with a BIxPSW instruction or similar means. E?:
0000 13% . 6. There is only a small set of exceptions that are reflected to the user in an Ass
0000 133 ; altered tashion, with the exception P( changed from within the emulator to
0000 134 . the site of the original entry into these routines. The instructions that The
8888 }gg : generate these exceptions are all immediately preceded by a ;gz
0000 137 : MARK _POINT yyyy_N 492
0000 138 ; 145
0000 139 ; where yyyy is the instruction name and N is a small integer. These names
0000 140 ; map directly into instruction- and context-specific routines (located at
0000 141 the end of this module) that put each instruction (routine) into a
0000 14% ; consistent state before passing control to a more general exception handler
8888 :2‘ : n a different module.
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BOOSSTRING Subset Instruction Imulation ror VMB and 16-SEP-1984 01:3?:%7 VAX/VMS Macro v04-00 Page 5 BOO
v04-001 DECLARATIONS 7-SEP-1984 17:13:25 [EMULAT.SRCIVAXSTRING.MAR;? (3) VAX
0000 146 LSUBTITLE DECLARATIONS
0000 147 .
0000 148 ; Include files:
0000 149 . _ .
0000 150 $PSLDEF ; Define bit fields in PSL "
0000 151 nac
0000 15% .NOCROSS : No cross reference for these $2
8888 }ga .ENABLE SUPPRESSION ; No symbol table entries either -5
8888 }gg PACK_DEF ; Stack usage for exception handling Yot
0000 157 .DISABLE SUPPRESS]ON : Turn on symbol table again 584
0000 158 .CROSS ;: Cross reference is 0K now
0000 159 _ The
0000 160 ; Macro Definitions
0000 161 MAC
0000 162 .MACRO INCLUDE OPCODE B00T_FLAG
0000 163 .IF ROT DEFINED 8007 SUITCH
0000 164 QPCODE ' _DEF
0000 165 INCLUDE ‘OPCODE = 0
0000 166 .IF_FALSE
0000 167 AF IDENTICAL <BOOT_FLAG> , BOOT
0000 168 OPCODE* _DEF
0000 169 INCLUDE_'OPCODE = 0
0000 170 LENDC
0000 1M ENDC
0000 172 .ENDM  _INCLUDE
0000 173 ]
0000 174 ; External declarations
0000 175§
0000 176 .DISABLE GLOBAL
0000 177
0000 181 _
0000 182 ; PSECT Declarations:
0000 183
8888 }gg .DEFAULT DISPLACEMENT , WORD
00008888 }g? PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG
0000 188 BEGIN_MARK_POINT ; Set up exception mark points
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BOOSSTRING Subset Instruction Emulation for VMB and 1 -SEP-1934 01:33:57 AX/VMS Macro v04-00 Page
v04-001 Conditional Assembly Parameters ~SEP=-1984 17:13:25 L[EMULAT.SRCIVAXSTRING.MAR;?

LSUBTITLE (onditional Assembly Parameters

+

Functional Description:

It is possible to create a subset emulator, one that emulates )
specific reserved instructions. This capability is currently exploited
to create a subset emulator for use by the bootstrap programs.

An instruction is included in the full emulator by making an entry
in the fotlouwna table. If the optional second parameter is present
and equal to BOUT, then that instruction is included in the subset
enulator used by the bootstrap code.

Ve ®eBeBe VeV WeBe VeV B N,

.NOCROSS : No cross reference for these

.ENABLE SUPPRESSION ; No symbol table entries either

_INCLUDE MOVT(

_INCLUDE MOVTYC

_INCLUDE CMPCS , BOOT

_INCLUDE CMPC5 , BOOT

_INCLUDE SCANC

_INCLUDE SPANC

_INCLUDE LOCC , BOOT

_INCLUDE SKP(

~INCLUDE MATCHC

_INCLUDE CRC
0000 _
0000 .DISAB E SUPPRESSION : Turn on symbol table again
8888 .CROSS . Cross reference is 0K now
0000 .NOSHOW CONDITIONALS

PORLRLALNLAL NI PNV NPV NI AUNONONININNIN) — — -3 s > 2 s a2
NN 2 ad B B d b s S OO OO OOOOOO OV VOOV OO0V
N = O VOO~V ESHNNI = OO0 NN S NN =2 O D00 NN NS LN = O
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ion Emulation for VMB and 16-SEP-1

Output Parameters:
Strings are IDENTICAL

RO

0
R1 Address of one byte beyond end of S1

BOOSSTRING Subset Instruct 984 01:3%:%7 AX/VMS Macro V04=-00 Page 7
v04-001 VAX$CMP(C3 - Compare (haracters (3 Operan /7-SEP=-1984 17:13:25 C[EMULAT.SRCIVAXSTRING.MAR;? (7)
88 ggz . .SUBTITLE VAX$CMP(3 - Compare Characters (3 Operand)
88 ggg : functional Description:
00 687 : The bytes of string 1 specified by the length and address 1 operands are
00 688 ; compared with the bytes of string 2 specified by the length and address
00 689 ; 2 operands. (omparison proceeds until inequality is detected or all the
00 690 . bytes of the strings have been examined. Condition codes are affected
00 691 ; by the result of the Last byte comparison. Two 2ero Llength strings
88 gg% ; compare equal (i.e., Z is set and N, V, and C are cleared).
00 694 : Input Parameters:
00 695 ;
00 696 . R0<15:0> = Len Length of character strings
00 697 . R1 = srcladdr Address of first character string (called S1)
08 ggg : R3 = srcladdr Address of second character string (called S2)
E Intermediate State:
: 31 23 15 07 00
: tecccccccccccncna T e T fecccccccccnccccaa teccccccccccance= +
R | delta~P( ' XXXX ' len v ¢ RO
N bomcccaccccancscans bocccnvacvccorsscna bravcrsnmsvecvseass dovcosssacaa ooaeasd
: ' srcladdr Vo R1
: temvcacconcncccan T tecccnccccncccccna $ecccccccncccccaa +
. ' XXXXX i : R2
: tecnsssecsccsascscaan drovoconocscsasacns doascssscsacacasaas doossvcovcevcvoccaas 4
. ' srcladdr ! : R3Y
: 4ecccccccccrccnaa tecccncncnnccnnas tecccccccccccccns jecccncnncncccans +
; R2 = 0 (same as R0)
; R1 = Address of one byte beyond end of S2
; Strings DO NOT MATCH
: RO = Number of bytes Left in strings (including first byte
. that did not match)
Sé : agdress of nonmatching byte in S1
RY = Address of nonmatching byte in S2

Condition Codes:
In general, the condition codes reflect whether or not the strings
are considered the same or different. In the case of different
strings, the condition codes reflect the result of the comparison
that 1ndicated that the strings are not egual.
Strings are IDENTICAL

; N <0

rE PR FETENE R FE A WA I N

elolelelelelalelelololalclalelelelelelsleirizivizislelalolalelelelelelelolelolelelelalelolelalolelelalelelaleTe]
elalalelalslelelelcleleliclelelelolelolelelelelelelelaslalolalalelolalalaleleolelelelelelaolalealalelelalelalala Yo Yo TNV R

(eleleleleleleloleleleleleleleoleleolole]leleolelolelololeleleoleolelalslelalslelelels]
[elelelelelelelelolelelalelelslale]lelelelslelelalelelcloleololeleleleleleolelele)
NN NN NN NN TN SN SN N SN SN SN SN SN SN SN SN SN SN SN SN SN SN TSN SN SN SN SN SN SN SN SN SN SN SN SN N

LAl AN LN AN AN NN AN NN PO PNONONINI NN = —3 2 e e b ek cd 3 d O O O O OO OO OO
VOO NO NS NN = OO0 NN AN 2OV NO WIS BNIN 2 OOV N WS AN = O

0000
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BOO$STRING Subset Instruction Emulation for VMB and 19 SEP-1984 01 32 57 VAX/VMS Macro V04=00 Page 9 VA
v04-001 VAXSCMP(3 - (Compare Characters (3 Operan SEP-1984 17:1 5 [EMULAT.SRCIVAXSTRING.MAR;?2 (7) VO«
0000 740 ; 1 <=1 ; (byte in S') EQL (byte in S2)
0000 741 ; V <=0 7
0000 74§ : C <= 0
0000 748 ; _
0000 744 ; Strings DO NOT MAT(CH
0000 745 ;
0000 746 ; N <- (byte in S1) LSS (byte in S2)
0000 747 ; 1< 0 ; (byte in S1) NEQ (byte in S2!
0000 748 ; V<O _
0000 749 ; C <= (byte in S1) LSSU (byte in S2)
0000 750 ;
8888 ;21 : where '‘byte in S1'' or ''‘byte in S2'' may indicate the fill character
0000 75% ; Side Effects:
0000 754 ;
0000 755 ; This routine uses one longword of stack.
0000 756 ;-
0000 757
0000 758 VAXSCMP(3: ]
50 50 3C 0000 759 HOVZHL RO,RO : Clear unused bits £ check for zero
o0 13 8883 ;g? Bear 20§ : Simply return if zero length string
S5A DD 00605 762 PUSHL R10 ; Save R10 so it can hold handler
0007 763 ESTABLISH HANDLER - o
888; ;gg STRING_ACCVIO ; Store address of condition handler
0007 766 MARK _POINT CMPC3_1
81 83 91 0007 767 10%: CMPB™  (R3)+,(R1)+ : Character match?
0B 12 000A 768 BNEQ 30% ; Exit Lloop if different
F8 50 FS 888E ;98 SOBGTR RO,10%
888: ;;; ; Exit path for strings IDENTICAL (RO = 0, either on input or after loop)
SA 8t DO 000F 773 MOVL (SP)+,R10 : Restore saved R10
5¢ 04 0012 774 20%: CLRL R2 : Set R? for output value of O
50 05 0016 775 TSTL RO ; Set condition codes )
05 88}9 ;;9 RSB : Return point for IDENTICAL strings
88}; ;;g ; Exit path when strings DO NOT MAT(CH
SA 8t DO 0017 780 30s%: MOVL (SP)+,R10 : Restore saved R10 _
52 50 D00 001A 781 MOVL RO,R? : RO and R2 are the same on exit
73 71 91 001D 782 CMPB -(R1),-(R3) . Reset R1 and R3 and set cordition codes
05 0020 783 RSB ; Return point when strings DO NOT MAT(CH
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ion Emulation for VMB and 16-SEP-1984 01:32:57 AX/VMS Macro V04-0C Page 9 VAX
pare Characters (5 Operan 7-SEP-1984 17:13:25 LEMULAT.SRCIVAXSTRING.MAR:?2 (8) V04

.SUBTITLE VAXSCMP(5 - Compare Characters (5 Operand)

Functional Description:

str

O

The bytes of the string 1 specified by the Llength 1 and address 1
operands are compared with the bytes of the string 2 specified by the
length 2 and address ¢ operands. If one strlng is longer than the
other, the shorter str1ng.1s conceptually extended to the length of the
Llonger by agpend1qg (at higher addresses) bytes equal to the fill
operand. omparison proceeds until ineguality is detected or all the
bytes of the strings have been examined. (ondition codes are affected
by the result of the Llast byte comparison. Two zero length strings
compare equal (1.e. 2 is set and N, V, and C are cleared).

Input Parameters:

R0<15:0>
R0<23:16>

nun
-t
-t
—
—

Fill character that is used when strings have
ifferent lengths )

addr Address of first character string

Length of second character string (caltled S2)
addr Address of second character string

len Len?th ot first character string (called S1)
d

R1
R2<15:0>
R3

nan
—
.4
D

Ve Vs Vs B4 Vs B V0V Vs N VB 0 VLV N BNV TV

+

‘ srclilen i ¢+ RO
................ drsscvoosssecsacssn)ronecacncsneonce P

a

: srcladdr i R
tecccccccccccccaa tremccccccccccce- Y L T domcmncncoscccocn= +

! XXX XX ' srcllen i : R2
¢occccanscsansscas drasvsvcoccnnsnsvweas fosoccacaw coseseee L e e Y Y L T T +

' srcladdr i : R3
tecccccsnsccccavces trcccccccsosvsccce docccccacnscsonse broccvccvcercnoccecna= +

Output Parameters:
Strings are IDENTICAL

0

Address of one byte beyond end of S1
0 (same as R0)

Address of one byte beyond end of S2

Strings DO NOT MATCH

Number of bytes remaining in S1 when mismatch detected
(or zero if S1 exhausted before mismatch detected)

Address of nonmatching byte in_S1 )

Number of bytes rema1n1n? in S2 when mismatch detected
(or zero if S2 exhausted before mismatch detected)

Address ot nonmatching byte in S2

2
-
nnoumn

AR NI NI NI N NERFENFEFEEXENFE K I R A N NN I )

Fd
o
n

X
—
nn

R3

Condition Codes:

PONLNURLRIPLNRLININIRNINIAVNL NNV ALNINL N NNV NI PLAJINI NI AR PV NI NI NU NI N AV NIND NI NONJNL PNV POPONIPOROPONORNORNININY e
0B 00 GO 0B 00 0O G 0D 00 35 G 0 00 3 0o 00 OB G GO (0 GO 0 0D 00 GO 0 00 OB O G 0O OB 00 0O 00 0D 0D 0000 00 COCO A0 G0 N~ NN N~NNNNNN~N~ O C

Ve Be DV, 0; B e Ve Wy B "y,

In general, the condition codes reflect whether or not the strings
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BOOSSTRING Subset Instruction Emulation for VMB and 16-SEP-1984 01:38:27 VAX/VMS Macro v04-00 Pa 10 VAX
v04-00 VAXSCMPCS - Compare Characters (S Operan -SEP-19gk 17:1 :%S [EMULAT.SRCIVAXSTRING.MAR;?2 9 (8) V04
0051 846 ; are considered the same or different, In the case of different
0021 845 ; strings, the condition codes reflect the result of the comparison
88%} gz; : that indicated that the strings are not equal.
0021 848 ; Strings are IDENTICAL
0021 849 .
o051 339 : R (byte in S1) EQL (b $2)
H <~ . te in te i
0021 833 V <= 0 ’ yre in
0021 853 . C <=0
0021 854 ; )
00%1 855 . Strings DO NOT MAT(CH
0021 856 ;
0021 HE 7 <o gtyte Tn ST LSS (byre, e in s1) NEQ (byte | 52)
: - : te in te in
0021 889 V <= 0 ’ Y
88%} gg? : C <- (byte in S1) LSSU (byte in S2)
88%} gg% : where ‘'byte in $S1°° or "‘byte in §2'' may indicate the fill character
0021 864 : Side Effects:
0021 865 ; )
0021 866 ; This routine uses two longwords of stack.
0021 867 ;-
0021 868
0021 869 ENABLE LOCAL_BLOCK
0021 870
0021 871 VAXSCMP(S::
SA DD Q021 872 PUSHL  R10 ; Save R10 so it can hold handler
0023 873 ESTABLISH _MANDLER -
0023 874 STRING_ACCVIO . Store address of condition handler
5¢ DD 0023 875 PUSHL R4 ; Save register
54 50 FO BF 78 0025 876 ASHL #-16 ,RO,R4 ; Get escape character
50 50 3C O002A 877 MOVIWL RO,R : Clear unused bits & is S1 Length zero?
28 13 000 878 BEQL 0$ : Branch if yes
5¢ 52 3C O002F 879 MOVZWL RZ,R2 ; Clear unused bits & is S2 length zero?
1% 13 88§f ggg BeaL 30§
0034 882 ; Main loop. The following loop executes when both strings have characters
88%2 ggz ; remaining and inequality has not yet been detected.
0034 885 ; THE FOLLOWING LOOP IS A TARGET FOR FURTHER OPTIMIZATION IN THAT THE
0034 886 . LOOP SHOULD NOT REQUIRE TWO SOBGTR INSTRUCTIONS. NOTE, THOUGH, THAT
88%2 ggg ; THE CURRENT UNOPTIMIZED LOOP IS EASIER TO BACK UP.
0034 889 MARK_POINT CMPCS_1
835 8! 91 0034 890 10%: (MPB (R1)+,(R3)+ . Characters match?
32 12 0037 891 BNEQ 80% : Exit Lloop if bytes different
09 50 F5 88%2 gg% SOBGTR RO0,20% : Check for S1 exhausted
88%% ggg : The next test determines whether $S2 is also exhausted.
5¢ D7 003C 896 DECL R2 : Put R¢ in step with RO
1C 12 8825 ggg BNEQ 608 . Branch if bytes remaining in S2
0040 899 . This is the exit path for identical strings. It we ?et here, then both
0040 90U ; RO and R2 are zero. The condition codes are correctly set (by the ASHL
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0040 901 ; instruction) so the registers are restored with a POPR to avoid changing
0040 90% ; the condition codes,
0040 90
0040 904 IDENTICAL:
0610 8 BA 0040 905 POPR #*M<R6LR10> ; Re.tore saved registers
05 882? 389 RSB ; Exit indicating IDENTICAL strings
EC 5¢ F5S 8823 383 20$: SOBGTR RZ2,108 ; Check for S2 exhausted
0048 910 ; The following loop is entered when all of $S2 has been processed but
8823 311 . there are characters remaining in S1. In other words,
0048 91§ ; RO GTRU 0
0048 914 ; R2 EQL 0
0048 915 ;
8823 3}9 . The remaining characters in S1 are compared to the fill character.
0048 918 MARK _POINT CMPCS_2
54 81 91 0048 919 30%: CMPB (R1)+,R4 : Characters match?
05 12 0048 920 BNEQ 403 : Exit loop if no match
F8 50 S 88?8 g%} SOBGTR RO,30% : Any more bytes in $1?
EE 1N 882% g%z 8RB IDENTICAL ; Exit indicating IDENTICAL strings
5 71 91 0052 925 40$: (MPB -(R1) ,R4 ; Reset R1 and set condition codes
17 11 882; g%? 8RB NO_MATCH ; Exit indicating strings DO NOT MAT(CH
0057 928 ; The following code executes if S1 has zero lgnggh on input. If S2 also
88;; 8%8 : has zero length, the routine smply returns, indicating equal strings.
5¢ 52 3C 0057 931 S50s: MOVZIWL RZ2,R?2 : Clear unused bits. Is S2 Llen also zero?
E4¢ 13 88%? g%% BEQL IDENTICAL ; Exit indicating IDENTICAL strings
005C 9346 ; The following Loop is entered when alt of S1 has been processed but
005C 935 ; there are characters remaining in S2. In other words,
005C 936 ;
005C 937 . RO EQL O
005C 938 . R2 GTRU 0
005C 939 ;
88§E 82? : The remaining characters in S2 are compared to the fill character.
005C 942 MARK _POINT CMPC5_3
83 54 91 005C 943 60%: (MPB R4, (R3)+ ; Characters match?
05 12 005F 944 BNEQ 70§ : Exit loop if no match
FB 52 S 8822 822 SOBGTR RZ2.60% . Any more bytes in $2?
DA 1 8822 gzg BRB IDENTICAL : Exit indicating IDENTICAL strings
73 56 91 0066 949 70$: (MPB R4 ,=(R3) ; Reset R3 and set condition codes
03 N 8823 gg? BRB NO_MATCH . Exit indicating strings DO NOT MATCH
0068 952 . The following exit path is taken if both strings have characters
8828 ggz ; remaining and a character pair that did not match was detected.
73 71 91 Q068 955 80%: CMP8 =(R1),=(R3) ; Reset R1 and R3 and set condition codes
006E 956 NO_MAT(CH: . Restore R4 and R10 L
0410 8F BA 006t 957 POPR #*M<R4,R10> . without changing condition codes
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05 007§ 958 RcO
007 959
0073 960

.DISABLE LOCA _BLOCK

IO SHIEE HAS SRS e a2 ™

EMULAT.SR( STRING.MAR; 2
; Exit indicating strings DO NOT MAT(CH

1
(
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VO
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LSUBTITLE VAXSLOCC - Locate Character
Functional Description:

e

QOO0 OOOOCOOOOOO0O0OOOOOO0O0OOCOOOO0OO0O0O0OOOOOOOOO0OOOCOOOOOOOOOOO O
elelalelelelelalelelelelelalelelelelelelelelelolelelslaleleslslolaleleleolelolalalalalelelelolelelolololalelaleleTs)

o

+

The character operand is compared with the bytes of the string specified
by the lenqgth and address operands. C(omparison continues until equality
is detected or all bytes of the string have been compared. 1f equality
is d:tected: the condition code Z-bit is cleared; otherwise the Z-bit
is set.

Input Parameters:

R0O<15:0> = Llen Length of character string
R0<23:16> = char Character to be located
R1 = addr Address of character string
Intermediate State:
31 23 15 07 00
e L L L L T T T e Y T LT T TP dreccvccnccncccaa +
' delta=-P( ' char ' Llen ' RO
drovocvocvnecocccccas jococcvcacvcccccasnss ¢oevocssssssenase $roscccnscasevrecs +
' addr ' R1
teccmncccncncnccaa fecccnccccccccne- D T Y L T T +

Output Parameters:
Character fFound

RO = Number of bytes remaining in the string (including located one)
R1 = Address of the located byte

Character NOT Found

RO
R1

Condition Codes:

0
Address of one byte beyond end of string

N<0
2 <= ROEQL O
V<0
(<0

The Z bit is clear if the character is located.
The Z bit is set if the character is NOT located.

Side Effects:
This routine uses two longwords of stack

LB ERFENENFEFEYEZZERSESEIAIEAIE YA YR R SR FE TN NN FE FIE FE PR I I N TN I I T IS IS T T YT T T IS YRR TP YN YPOIY PR PR YU YPRR P P

NN NN NN NN NN NN NN SN SN SN SNOSN NN SN SN SNSN SN SN SN SN SN SN SN NN SN NN N SN N SN SNSNNSNN NN SN SNSNSNSNSNNYSNY M
AN WA U L Ll U WA Ul U A W UM U W L W Ul AN N L A A L U U nd Ul U A o Ul L AN L Ul U L A L L A L L A A N L
e e e e e el el il e D ol e i ) i v el el e e sl S el e D D e o i e e o e e i e el D e e e e o D b D e e el e e e e e e e
OOOOOOOO OV VYV VYO OO VOO0 000000000000 N N NN NNNNNNOONOONO ONONO O~ O NN LIIUWNAUWLA
00 O\ S ANNY — O O 00 N O 8 NN =2 O O OO O W 8 LN — O O Q0 N O S~ LN —2 O 0 00 O N 8 L) =2 O O 00 NONWALES LD

MNPV PINONININY) = b b e e o e e wd e o i e e ) oD o el ond el e el e oD e o D D el o o] e el D D D ol D e il el ) ) sl e e e

VAXSLOCC: : .
SA DD PUSHL  R10 : Save R10 so it can hold handler
ESTABLISH HANDLER - o
STRING_ACCV]O ; Store address ot condition handier
5¢ DD PUSHL R2 . Save register
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5¢ S50 FO 8F 78 0077 1209 ASHL #-16 RO,R? ; Get character to be located
50 50 3¢ 007C 1210 MOVIWL RO,R0 . Clear unused bits & check for 0 Length
08 13 8855 }5}1 BeaL  20% : Simply return if Length is 0
0081 1%1§ MARK _POINT LOCC_1
81 5¢ 91 0081 1214 10%: (MPB™  RZ2, (R1 : Character match?
0A 13 0084 1215 BEQL  30% : Exit loop if yes
F8 SO ¢S 8888 }%}9 SOBGTR RO 108
0089 1218 : It we drop through the end of the loog into the following code, then
8838 }218 ; the input string was exhausted with the character NOT found.
0404 8F BA 0089 1%51 20%: POPR # M<R2,R10> . Restore saved R2 and R10
50 D5 008D 1222 TSTL RO . Insure that C-bit is clear
05 O008F 1223 RSB : Return with Z-bit set
0090 1224 .
0090 1225 ; Exit path when character located
0090 1226 ,
51 D7 0090 1227 30s: DECL R1 . Point R1 to located character
FS 11 0092 1228 BRB 20% ; Join common code
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0094 %168 END_MARK_POINT
0094 2169
00946 2170 .END
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Symbol table 7-SEP-1984 17:13:25 [EMULAT.SRCIVAXSTRING.MAR;?2 (20 vO0
BOOT _SWITCH = 00000001 0P$_CVTLG = 00Q04EFD
10ENTICAL 00000040 R 02 0PS_CVTLH = Q0006EFD
NO MAT(H 0000006E R 02 OP$_CVTLP = 000000F9
OPS _ACBD = 0000006F OPS_CVTPL = 00000036
OPS_A(SBFf = 0000004F OP$_CVTIPS = 00000008
OP$_A(BG = 00004FFD OP$_CVTIPT = 00000024
OP$_ACBM = Q0006FFD OPS_CVIRDL = 00000068
0P$_ADDD = 00000060 OPS_CVTRFL = 00000048
OP$_ADDD = 00000061 OPS_CVTRGL = 00004BFD
OPS_ADOF = 00000040 OPS _CVTRML = 00006BFD
OP$ _ADDF = 00000041 OP$_CVTSP = 00000009
0PS$_ADDG = 000040FD OP$_CVTTP = 00000026
OPS_ADDG = 000041FD OPS_CVTwWD = 00000060D
OPS _ADOH = 000060FD OPS_CVTWF = 00000040
0P$_ADDH = 000061FD 0P$_CVTWG = 00004DFD
OP$_ADDP& = 00000029 OPS_CVTWH = 00006DFD
OP$_ADDP6 = 00000021 OP$_DIVD? = 00000066
OPS _ASHP = 000000F8 OPS$_DIVD3 = 00000067
OP$_CLRD = 0000007C OP$_DIVF2 = 00000046
OPS_CLRF = 00000004 OP$ _DIVF3 = 00000047
OPS_CLRG = 0000007C OP$_DIVG? = 000046FD
OP$_CLRH = 00007CFD 0P$-DIVG3 = 000047FD
OPS_CMPD = 00000071 OPS$_DIVH? = 000066FD
OPS_CMPF = 00000051 OP$_DIVH3 = 000067FD
OPS$_CMPG = 000051FD OP$ _DIVP = 00000027
OPS_CMPH = 000071FD OPS_EDITPC = 00000038
OPS_CMPP3 = 00000035 OP$_EMODD = 00000074
OPS_CMPP& = 00000037 OP$_EMODF = 00000054
OPS$_CRC = 00000008 OP$_EMODG = 000054FD
OPS_CVTBD = 0000006( OP$_EMODH = 000074FD
OPS_CVIBf = 0000004C OPS_MATCHC =z 00000039
OP$_CVTBG = 00004CFD OPS _MNEGD = 00000072
OP$_CVTBH = 00006CFD OPS$ “MNEGF = 00000052
OP$_CVTDB = 00000068 OP$ _MNEGG = 000052FD
OPS_CVTDF = 00000076 OPS$_MNEGH = 000072FD
OP$_CVTDH = 000032FD OP$_MOVD = 00000070
OPS_CVTDL = 0000006A OP$ _MOVF = 00000050
OP$_CVTDW = 00000069 OP$_MOVG = 000050FD
OP$_CVTFB = 00000048 OP$_MOVH = 000070FD
OPS_CVTFD = 00000056 OPS_MOVP = 06900034
OPS_CVTFG = 000099FD 0P$_MOVTC = 0000002€
OPS_CVTFH = Q00098FD OP$_FIVTUC = 0000002F
OPS_CVTFL = 0004A OP$_MULD?2 = 00000064
OPS_CVTFW = 0049 OPS_MULD3 = 00000065
OPS_CVTGB =z 4BFD OPS_MULF?2 = 00000044
OPS_CVTGF = 33FD OPS_MULF3 = 00000045
OPS_CVTGH = S6FD OP$_MULG = 000044FD
OPS_CVTGL = GAFD OP$_MULG = 000045FD
OP$_CVTGY = 49FD 0P$ _MULH = 000064FD
OPS_CVTHB = 68FD OP$_MULH = 000065FD
OPS$_CVTHD = F7FD OP$_MULP = 00000025
OPS_CVTHF z F6FD OP$_POL YD = 00000075
OP$_CVTHG = 76FD OP$_POLYF = 00000055
OPS_CVTML = OAFD OP$_POLYG = 000055FD
OPS_CVTHW = 69FD OP$_POLYH = 000075FD
oP$_CVILD z 006E 0P$ _SCANC = 0000002A
OPS_CVTLF = 004E OP$_SKP( = 00000038
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Symbol table

OP$_SPANC = 00000
0P$_SuBD = 00000
OP$_SUBD = 00000
OPS _SUBF = 00000
OP$_SUBF = 00000
OP$_SUBG = 00004
OPS_SUBG = 00004
OP$_SUBH = 00006
OP$_SUBH = 00006
OP$_SUBP& = 00000
OP$_SUBPS = 00000
OP$_T1STD = 00000
OPS_TSTF = 00000
OPS$_TSTG = 00005
OP$ TSTH = 00007
VAXSCMPC3 00000
VAXSCMPCS 00009
VAXSLOCC 00000
PSECT name

. ABS . 00000000
SABSS 00000000
_VAX$CODE 00000094
Phase Page faults
Initialization 15
Command processing 74
Pass 1 390
Symbol table sort 0
Pass 2 102
Symbol table output 16
Psect synopsis output 2
Cross-reference output

Assembler run totals 599

The working set Limit was 1500 pages.

O OO WNANOO OO LANIAINIOOOOO
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(Vo Pl eleleldV VIV  NleleloladVr NIV 8 e

D00
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Subset Instruction Emulation for VMB and 16-SEP-1984 01:
7=-SEP=1984 17:

PSECT No. Attributes

0.) 00 ¢ 0.) NOPIC USR CON ABS
0.) 01 ¢ 1.) NOPIC USR CON ABS
8.) 02 C 2.) PIC USR CON REL

CPU Time Elapsed Time
00.06 00:00:01.22
00.73 00:00:05.99
11.56 00:00:41.58
00.58 00:00:01.86
05.40 00:00:15.24
00.11 00:00:00.40
00.01 00:00:00.02
00.00 00:00:00.00
18.45 00:01:06.31

70465 bytes (138 pages) of virtual memory were used to buffer the intermediate code.

There were 30 pages of symbol table space allocated

4923 source lines were read in Pass 1, producing 13 object records in Pass 2.
145 pages of virtual memory were used to define 143 macros.

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

to hold 447 non-local and 14 lccal symbols,
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droscevnsscsssssasnssssotctcocan +
! Macro Library statistics !
$tencccvccccnnrsccscccccnnssces +
Macro Library name Macros defined
_$2553DUA28: [EHULAT 0BJIJVAXMACROS .MLB; 1 8
~$25580UA28: [SYSLIBISTARLET.MLB; 2 5
TOTALS (all Libraries) 13

S84 GETS were required to define 13 macros.

There were no errors, warnings or information messages.

MACRO/L1S=L1S$:B00STRING/0BJ=0BJ$:BOOSTRING MSRCS:BOOTSWT/UPDATE=(ENHS:BOOTSWT) +MSRCS:MISSING/UPDATE (ENH$:MISSING) +MSRCS: VAXSTRING/
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