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Facility:

VAX=11 Instruction Emulator

Abstract:

This is the main body of the instruction emulator that supports
the instructions that are not a part of the microVAX architecture.
The current design calls for support of the string instructions
(in.luding CRC), the decimal instructions, and EDITPC.

Th s routine performs the following steps.

o Moves operands from the exception stack to registers in an
instruction-specific manner

o Calls an instruction-specific subroutine to do the actual work

If errors occur along the way, those errors are reflected to the
user as exceptions.

Environment:

These routines run at any access mode, at anz IPL, and are AST
reentrant. The routine starts execution in the access mode and
at the IPL at which the instruction executed.
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Author:
Lawrence J. Kenah
Creation Date
17 August 1982
Modified by:
v01-011 LJKOO04 Lawrence J. Kenah 16=-Jul~-1984
Clear FPD in saved PSL at VAXSEMULATE_FPD entry so that
next instruction can execute correctly.
v01-010 LJKOO31 Lawrence J. Kenah S5-Jul-1984
Set R2 and R4 unconditionally to zero in EDITPC routine
to allow the storage of FPD flags and similar data.
v01-009 LJn0026 Lawrence J. Kenah 19-Mar-1984
Perform final cleanup pass. Eliminate xxx UNPACK routine
references. Add C-bit optimization to MOVP.

v01-008 LJK0010 Lawrence J. Kenah 8-Nov-1983

AN SN NN — O OO0 O N S N —2 O OO0 O S LN — OO GO O N SN L)

[ TPEYEFTEEIEIETE P EIEYE AT E FE FE PR NN FE FE FE NI NE NE FE FE FE FE FE FIE FE N PN TN N I I R A I A I W RN PR S PR TN A I TN T TP IR N IR TP I

0000 Eliminate code in EXIT_EMULATOR fath that unconditionally
0000 clears the T-bit and conditionally sets the TP-bit. The
8888 TP=-bit is handled by the base hardware.
000 v01-007 xpM0088 Kathleen D. Morse 20-0ct-1983

Make branches to VAXSREFLECT_TO_VMS into jumps, so that
0000 the bootstrap emulator will Tink without truncation errors
88 until that routine is finished.
00 v01-006 KDMO003 Kathleen D. Morse 18-Apr-1983
00 Generate abbreviated VAXSEMULATE_FPD for the bootstrap
88 emulator,
00 v01-005 LJK0006 Lawrence J. Kenah 16-Mar-1983

Generate case tables with macros. Allow subset emulator
for bootstrap instruction emulation.
v01-004 XDMO0QO2 Kathleen D. Morse 16-Mar-1983
Fix fourth and fifth operand fetches for SUBP6, ADDP6,
MULP and DIVP,
v01-003 xDMO0001 Kathleen D. Morse 04-Mar-1983
Longword align the exception handler entry points.
v01-002 LJk000S Lawrence J. Kenah 15-Nov-1982

Use hardware aids provided by microVAX architecture revision.
Exception is now reported in caller's mode. Operands are parsed
and placed on the exception stack as exception parameters.

v01-001 LJK00OZ . Lawrence J. Kenah 1?-Au?-1982
Original version using kernel mode exception through OPCDEC
exception vector,
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0000 119 LSUBTITLE DECLARATIONS

0000 150 ]

0000 121 ; Include files:

0000 12%

0000 12 $SOPDEF ; Values for instruction opcodes

8888 %%g $PSLDEF ; Define bit fields in PSL

0000 126 .NOCROSS ; No cross reference for these

8888 }5% .ENABLE SUPPRESSION ; No symbol table entries either

0000 129 PACK _DEF ; Stack usage when restarting instructions

8888 }g? STACR_DEF : Stack usage for original exception

0000 132 .DISABLE SUPPRESSION ; Turn on symbol table again

0000 133 .CROSS ; Cross reference is 0K now

0000 134 .

0000 135 ; Macro definitions

0000 136

0000 137 .MACRO INIT_CASE_TABLE SIZE ,BASE ,ERROR_EXIT

0000 138 BASE:

0000 139 .REPT  SIZE

0000 140 JWORD ERROR_EXIT-BASE

0000 141 .ENDR

0000 142 .ENDM  INIT_CASE_TABLE

0000 143

0000 144 .MACRO CASE_TABLE_ENTRY OPCODE, -

0000 145 ROUTINC, -

0000 146 FPD ROUTINE,~-

0000 147 BOOT_FLAG

0000 148 SIGN _EXTEND OP$ ‘OPCODE |, .OPCODE

0000 149 .OFFSET = ...0PCODE - OPCODE BASE

0000 150 .IF NOT DEFINED 800T SQITCH

0000 1H INCCUDE_'OPCODE = 0 ~

0000 152 .EXTERNAL VAXS'OPCODE

0000 153 JEXTERNAL FPD_ROUTINE

0000 154 = CASE TABLE BASE ¢ <2 * ,,..OFFSET>

0000 155 o D ROUTINE - CASE_TABLE_BASE

0000 156 = FPD_CASE _TABLE BASE + <27« OFFSET>

0000 157 WORD "FPD ROUTINE - FPD_CASE_ TABLE _BASE

0000 158 JIF FALSE

0000 159 .IF IDENTICAL <BOOT_FLAG>,B00T

0000 160 INCLUDE 'OPCODE = 0

0000 161 .EXTERNAL VAXS$'OPCODE

0000 16% = CASE TABLE BASE ¢ <2 ~ .,  OFFSET>

0000 16 .WORD  ROUTINE - CASE_TABLE_BASE

0000 164 ENDC

0000 165 JENDC

0000 166 .ENDM  CASE_TABLE_ENTRY

0000 167 _ _ ]

0000 168 ; External declarations for exception handling

0000 169

0000 170 .DISABLE GLOBAL

0000 1N

0000 173 JEXTERNAL VAXSAL DELTA PC TABLE

0000 174 JEXTERNAL VAXSREFLECT TO VHS

0000 176

0000 177 .EXTERNAL VAX$_OPCDEC, -
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8 178 VAXS_OPCDEC_FPD
8 8 } ? . PSECT Declarations:
gggg }éi LDEFAULT DISPLACEMENT , WORD
00008888 }gg PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, QUAD
0000 186 .NOSHOW CONDITIONALS
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LSUBTITLE VAXSEMULATE - Entry Path into Emulator

e

Functional Description:

There are two different entries into this module. When a reserved
instruction is first encountered, its operands are parsed by the
hardware (or microcode, if you will) and placed on the stack as
exception parameters. fhe code at address VAXSEMULATE is then entered
through the “XCB(SCB) exception vector. That routine dispatches to an
instruction=-specific routine called VAX$xxxxxx {(xxxxxx represents the
name of the reserved instruction) after placing the operands into
registers as required by VAXSxxxxxx.

OO OO OO0

-
L4

It an exception occurred during instruction emulation such that a
reserved instruction executed again, this time with FPD set, then a
ditferent exception path is taken. The stack has a different (smaller)
set of parameters for the FPD exception. A different .
instruction=specific routine executes to unpack saved intermediate
state before resuming instruction emulation.

The access mude and IPL are preserved across either exception.
Input Parameters:

Opcode of reserved instruction

PC of reserved instruction (old PC)

First operand specifier

Second operand specifier

Third operand specifier

Fourth operand specifier

Fifth operand specitfier

Sixth operand specifier

Seventh operand specifier (currently unused)
Eight operand specifier (currently unused)
PC of instruction following reserved instruction (new P()
PSL at time of exception
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Notes on input parameters:
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The information that appears on the stack for each operand depends
on the nature of the operand.

.fx = Operand value

.ax - Operand address ) L. .

.wx = Operand address (Register destination is stored in one's
complement form. See VAXSCVIPL for details.)

2. The old PC value is not used unless an exception such as an access
violation occurs and the instruction has to be backed up.

3. The seventh and eighth operands are not used for any existing VAX-11
instructions. Those slots in the exception stach frame are reserved
for future expansion.

4. The two PC parameters and the PSL are the only data that needs to
be preserved once the instruction-specific routine is entered.
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Output Parameters:
The operands are moved from the stack to general re?isters in a way
that varies from instruction to instruction. Control is transferred
to a specific routine for each opcode.

Notes:
vhere are several tables in the emulator that use the opcode as an
index. We choose to interpret the opcode as a signed quantity because
tliis reduces the amount of wasted space in the tables. In either case,
tnere are 27 useful entries.
Unsigned opcode

OPCODE _BASE = CVTPS (value of 8)
OPCODE_MAX = CVTLP (value of F9)

TABLE_SIZE = 241 decimal bytes
Signed opcode

OPCODE_BASE = ASHP (value of F8 or -8)
OPCODE_MAX = SKPC (value of 3B)

TABLE_SIZE = 67 decimal bytes

The savings of more than 170 entries in each table justifies all
of the machinations that we go through to treat opcodes as signed
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Quantities.

0000 -
0000 ) .
0000 . Because the assembler does not understand sign extension of byte and
0000 . word quantities, we must accomplish this sign extension with macros. The
0000 . assignment statements that appear as comments illustrate the sense of the
8888 . macro invocations that immediately follow.
8888 : OPCODE _MAX = OP$_SKPC ; Largest opcode in this emulator
8888 SIGN_EXTEND OP$_SKPC , OPCODE_MAX
0000 ; We further restrict the table size and supported operations when we are
0000 : buildin% the bootstrap subset of the emulator. We only allow certain string
8888 ; instructions to contribute to the emulator.
8888 : OPCODE_BASE = OP$S_ASHP ; Smallest (in signed sense) opcode
8888 SIGN_EXTEND OP$_ASHP , OPCODE_BASE

00000044 8888 CASE_TABLE_SIZE = <OPCODE_MAX - OPCODE_BASE> + 1 ; Define table size
8888 JALIGN LONG ;: Alignment for exception vector
8888 VAXSEMULATE : :

43 8F FB 8F 6F  8F 8882 CASEB  OPCODE (5P) ,#OPCODE_BASE ,#<OPCODE_MAX-OPCODE _BASE>
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888% 83 INIT_CASE_TABLE CASE_TABLE_SIZE,CASE_TABLE_BASE,10$%
808& 10 ; It we drop through the case dispatcher, then the fault was not caused
08E 11 . by executing one of the instructions sugported by this emulator. Such
008¢ 1§ . exceptions will simp.y be passed through to VMS. (In the bootstrap emulator,
888% 1‘ . there is no operati:3 system to reflect the exception. We simply HALT.)
00000000'8F DD OQOBE 315 10$: PUSHL  #VAXS$_OPCDEC ; Store signal name
oo 0D 8882 §}? PUSHL M3 ; Total of 13 longwords in signal array
FF67' 31 0096 31 BRW VAXSREFLECT_TO_VMS ; Use common exit to VMS
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8838 2? . .SUBTITLE VAXSEMULATE_FPD = Alternate Entry Path into Emulator
0099 %6 : Functional Description:
0099 27 . _
0099 328 ; This routine is entered through the “XCC(SCB) exception vector when an
0099 3%9 : instruction that is not a part of the microvAX architecture executes
0099 230 . and the FPD bit is set in the PSL. The software state that was
0099 331 ; preserved by each instruction must be restored and instruction
0099 332 ; execution resumed. Access mode and [PL are preserved across the
8838 %%2 . exception occurrence.
0099 335 ; Before the various VAXSxxxxxx (or VAXSxxxxxx _RESTART) routines regain
0099 336 ; control, this dispatcher must retrieve the delta P( from wherever
0099 337 ; it was stored and Blacg the stack in the same state that it is in
0099 338 . when the normal (FPD bit not set) instruction dispatcher passes )
0099 339 ; control to the various VAX$xxxxxx routines. The pictures below explain
0099 340 ; this.
0099 341 ;
0099 342 ; Input Parameters:
0099 343 ; . _
0099 344 ; 00(SP) - PC of reserved instructien
0099 345 . 04(SP) - PSL at time of exception
0099 346 ;
0099 347 ; Output Parameters:
0099 348 ;
0099 349 ; The following picture shows the state of the stack after the dispatcher
0099 350 ; has executed its preliminary code but before control is passed back to
0099 351 ; instruction-specific execution. Note that this routine makes the
0099 352 ; stack look Like it does when a reserved instruction executes and FPD
0099 353 ; is not yet set. This is done to make the exception exit code independent
0099 354 ; of whether a different exception exception occurred while the emulator
0099 355 ; was running.
0099 356 . L. )
0099 357 ; Q0(SP) - Return PC (Address of EXIT routine in this module)
0099 358 ; 04(SP) = Unused placeholder (OPCODE)
0099 359 ; 08(SP) - PC of reserved instruction (old P(C)
0099 360 ; 12(SP) = Unused placeholder (OPERAND_1)
0099 361 ; 16(SP) - Unused placeholder (OPERAND_?2)
0099 362 20(SP) = Unused placeholder (OPERAND_3)
0099 363 ; 24 (SP) = Unused placeholder (OPERAND_4&)
0099 364 ; 28(SP) - Unused placeholder (OPERAND_S)
0099 365 ; 32(SP) = Unused placeholder (OPERAND_6)
0099 366 . 36(SP) = Unused placeholder (OPERAND_7)
0099 g67 : 40(SP) = Unused placeholder (OPERAND_8) . .
0099 68 . 44(SP) - PC of instruction following reserved instruction (new P()
8883 ggg : 48(SP) - PSL at time of exception
0099 371 ; Before this routine dispatches to opcode-specific code, it calculates
0099 372 . the PC of the next instruction based on the P( of the reserved
0099 373 . instruction and the delta-PC quantity that was stored as part of the
8838 g;g : instruction's intermediate state. Note that the delta PC quantity
0099 376 . delta PC = new PC - old PC
0099 377 ; .
0099 378 ; is stored in the upper bytes of one of the general registers, usually
0099 379 ; bits <31:24> o* RO or R2. The registers RO through R3 are stored on
0099 380 . the stack (in he space used for the first four operands when the
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16-SEP-1984 8 AX/VMS Macro v04-00

12
-SEP-1984 4

1:29:1

0: 5:28
enco
lta=P( can be used to retrieve 1t.

Alignment for exception vector

VAXSEMULATE _FPD::

88CC #PSLSV FPD,4(SP),58 ; Clear FPD in exception PSL

5%: SUBL2  #NEW PC,SP ; Create extra stack space
MOVL  NEW _PCC($P),OLD PC(SP) ! Make second copy of old PC
MOvVa RO,OPERAND_1(SP) ; Save RO and R1 in some extra space
Mova R2,0PERAND3(SP) ; Do the same for R2 and R3
CVIBL  @0LD_PC(SPY,RO : Get opcode from instruction stream
MOVIBL VAXSKL DELTA PC_TABLECROJ,R1 ; Get offset to byte with delta-P(
MOVZBL OPERAND 1(SPYCRT],R1 ; Get delta-P(
ADDL R1,NEW _PC(SP) ; Convert old PC to new PC
MOVL RO,0PCODE (SP) : Store opcode in other than a register
MOvaQ OPERAND_1(SP) RO . Restore RO and R1

. (R2 and R3 were not changed)

PUSHAB VAXSEXIT_EMULATOR : Create return PC to make CASE Llike BSB
CASEB <OPCODE+4>(SP) ,#OPCODE _BASE ,#<0OPCODE _MAX-OP(CODE _BASE>

INIT_CASE_TABLE CASE_TABLE_SIZE,FPD_CASE_TABLE_BASE,10$

. 1t we drop through the case dispatcher, then the fault was not caused
. by executing one of the instructions supported by this emulator. The
. exception will be passed to VMS with the following stack.

these data.)

0s: ADDL
MOVL
MOVL
MOVAL

—r BeoBeo 8o %0 BeBo®o Be e

PUSHL
PUSHL

BRW

Signal array size (always &)
Signal name (VAX$S_OPCDEC_FPD)
Ogcode that is not supported
PC of that opcode
PSL of exception

(In the bootstrap emulator, we simply halt with the stack containing

#4,SP ; Discard return PC

OLD_PC(SP) ,NEW PC(SP) ; Use P( of opcode and not new PC
0PCODE (SP) ,OPERAND_8(SP) ; Include opcode in signal array
OPERAND_8(SP),SP ; Discard rest of stack

:XAXS_OPCDEC_FPD : This is the signal name

. Signal array has four longwords

VAXSREFLECT_TO_VMS ; Use common exit to VMS

: P
EMULAT.SRCIVAXEMULAT . MAR;1
untered) so that the same offsets

9
(4)

VAX
V04
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ction Emulator 16-SEP-1984 01:29:1
=SEP=1984 00:45:2
LSUBTITLE Dispatch Tables

Functional Description:

VAXSEMULATE = VAX=1
v04-000 Dispat

—
[ =]
owvw

0 VAX/VMS Macro V04-00 Page
8 C(EMULAT.SRCIVAXEMULAT MAR;1

— —

VAX
2) v0&

<+

The case tables for the two CASEB instructions are built with the
macros that are invoked here. Macros are used to guarantee that bot»
t??le: contain correct entries for a selected opcode at the same
offset.

Assumptions:

The CASE_TABLE_ENTRY macro assumes that the names of the respective
case tables are CASE_TABLE_BASE and FPD_CASE_TABLE_BASE.

Notes:

In the following lists, those FPD routines that do not have _FPD in
their names use the same JSB entry point for initial entry and after
restarting the instruction. In most of these cases, the register state
is the same for both starting and restarting. For the remaining cases,
there is not enough difference between the two cases to )usgif{ an
an1tu?nal)entry point. (See VAXSMOVT(C for an example of this latter
situation.

The FPD routines that include _RESTART in their names have to do a
certain amount of work to restore the intermediate state from the
canonical registers before they can resume instruction execution.

.SAVE ; Remember current location counter
; First generate table entries for the string instructions

CASE_TABLE_ENTRY OPCODE=MOVTC,~-
ROUTINE=MOVT(,-
FPD_ROUT INE=VAXSMOVTC

CASE_TABLE_ENTRY OPCODE=MOVTUC , -
ROUT INE=MOVTUC , -
FPD_ROUTINE=VAXSMOVTUC

CASE_TABLE_ENTRY OPCODE=CMPC3, -
ROUTINE=CMPCS, -
FPD ROUTINE=VAXSCMPC3, -
BOOT_FLAG=BOOT

CASE_TABLE_ENTRY OPCODE=CMPCS, -
ROUTINE=CMPCS , -
FPD ROUTINE=VAXSCMPCS,-
BOOT_FLAG=BOOT

CASE_TABLE_ENTRY OPCODE=LOCC, -
ROUTINE=LOCC, -
FPD ROUTINE=VAXSLOCC,-
BOOT_FLAG=B00T

CASE_TABLE _ENTRY OPCODE=SKPC, -

(aleleleleclalelelalelalsolelelelalalelaleolelolelealealelelaleleclelelolalqglelelolelelolalalelelelelalalelelalalalalels
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CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE _ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE _ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

VAXBEMULATE = VAX=11 [nstruction Emulator 16=-SEP-1984 01:29:10 VAX/VMS Macro v04-00 Page 11 VAX
v04-000 Dispatch Tab 5~SEP=-1984 80:‘5:28 [EMULAT.SRCIVAXEMULAT .MAR; 1 J (5) v04
ROUTINE=SKPC,~
FPD_ROUTINE=VAXS$SKP(C
CASE_TABLE_ENTRY OPCODE=SCANC,-
ROUTINE=SCANC, =
FPD_ROUTINE=VAXSSCANC
CASE_TABLE_ENTRY OPCODE=SPANC,-
ROUTINE=SPANC, -
FPD_ROUTINE=VAXSSPANC

OPCODE=MATCHC , -
ROUTINE=MATCH( , -
FPD_ROUTINE=VAXSMATCHC

OPCODE=CR(C, -
ROUTINE=CRC,~
FPD_ROUTINE=VAXS$CRC

; Now generate table entries for the decimal instructions

OPCODE=ADDP4 , -
ROUTINE=ADOPE , -
FPD_ROUTINE=VAXSADDP4

OPCODE=ADDP6, -
ROUT INE=ADDP6, =
FPD_ROUTINE=VAXSADDP6

OPCODE=ASHP, -
ROUT INE=ASHP , -
FPD_ROUTINE=VAXSASHP

OPCODE=CMPP3, -
ROUTINE=CMPPS, -
FPD_ROUTINE=VAXSCMPP3

OPCODE=CMPP4 =~
ROUTINE=CMPPE , -
FPD_ROUTINE=VAXS$CMPP4

OPCODE=CVTLP,~
ROUTINE=CVTLP,~-
FPD_ROUTINE=VAX$CVTLP_RESTART

OPCODE=CVTPL ,~
ROUTINE=CVTPL ,-
FPD_ROUTINE=VAXSCVTPL _RESTART

OPCODE=CVTPS,-
ROUTINE=CVTPS, -
FPD_ROUTINE=VAXSCVTPS

OPCODE=CVTPT, -
ROUTINE=CVTPT, -
FPD_ROUTINE=VAX$SCVTPT_RESTART




VAXSEMULATE
v04-000
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CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

CASE_TABLE_ENTRY

+RESTORE

1934 81:29:10 VAX/VMS Macro v04-00
1984 00:45:28 CEMULAT.SRCIVAXEMULAT.MAR:1
OPCODE=CVTSP, -

ROUTINE=CVTSP,-
FPD_ROUTINE=VAX$CVTSP
OPCODE=CVTTP,~-

ROUTINE=CVTTP,-
FPD_ROUTINE=VAXSCVTTP_RESTART
OPCODE=DIVP,-

ROUTINE=DIVP,-

FPD_ROUTINE=VAXSDIVP

OPCODE=MOVP, -

ROUT INE=MOVP, -

FPD_ROUTINE=VAXSMOVP

OPCODE=MULP, -
ROUT INE=MULP, -
FPD_ROUTINE=VAXSMULP

OPCODE=SUBP4 -
ROUTINE=SUBPS , -
FPD_ROUTINE=VAXSSUBP4

OPCODE=SUBP6 -
ROUTINE=SUBPé , -
FPD_ROUTINE=VAX$SUBP6

: EDITPC always seems to find itself in Last place

OPCODE=ED]TPC,~
ROUTINE=EDITPC,-
FPD_ROUTINE=VAXSEDITPC_RESTART

: Reset current location counter

Page 12
I (5
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VAXSEMULATE = VAX=11 Instruction Emulator 16=-SEP=-1984 01:29:1 AX/VMS Macro V04-00 Page 13 VAX
v04~000 Description of instruction-specific rout 2-5EP-1934 80:45:2 EMULAT . SRCIVAXEMULAT .MAR: 1 I 6) V04
0179 588 .SUBTITLE Description of instruction-specific routines
1
591 E The instruction-specific routines do similar things. Rather than clutter up
59§ . each routine with the same comments, we will describe the steps that each
23‘ . routine takes in this section.
ggg The input parameters to each routine are identical.
597 Contents of exception stack
ggg ...........................
600 OPCODE (SP) - Opcode of reserved instruction
601 OLD PC(SP) = PC of reserved instruction
60% OPERAND_1(SP) = First operand specifier
60 OPERAND_S(SP) - Second operand specifier
604 OPERAND_5(SP) - Third operand specifier
605 OPERAND_4(SP) - Fourth operand specifier
606 OPERAND_5(SP) - Fifth operand specifier
607 OPERAND _6(SP) - Sixth operand specifier
608 OPERAND_7(SP) - Seventh operand specifier (currently unused)
OPERAND 8(SP) - Eight operand specifier (currently unused)

NEW_PC(SP) = PC of instruction following reserved instruction
EXCEPTION_PSL(SP) - PSL at time of exception

The routine headers for the instruction-specific routines in this
module will list the input and output parameters in symbolic form
only. The VAX$xxxxxx routines in other modules in the emulator contain
thetgxact meanings of the various operands (parameters) to the
routines.

Outline of execution:

The operands are loaded into registers as required by the instruction
specific routines. Routine headers for each routine contain detailed
descriptions.

A roytine of the form VAXSxxxxxx (where xxxxxx is the instruction
qaa:) i:icalled to perform the actual work indicated by each
instruction.

Common exit code executes to allow the condition codes returned by the
VAX$xxxxxx routines to be passed back to the code that generated the
original exception,

Notes:

The following routines are constructed to be reasonably fast. In
particular, each instruction has its own separate routine, even though
several instructions differ only in the instruction-s gcafic routine
to which final control is passed. Rather than share this common code
at the expense of another dispatch on opcode, we shoose to duplicate
the common code.
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VAXSEMULATE -~ VAX=11 Instruction Emulator 16-SEP-1984 81:29:1 YAX/VMS Macro v04-00 Page ?) ih

v04-000 MOVTIC = Exception handler for MOVTC inst S5=SEP=-1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR:;1
.SUBTITLE MOVTC - Exception handler for MOVTC instruction
Input Parameters:

OPCODE(SP;

b

o
S
N

*

srclen.rw
srcaddr.ab
fill.rb
tbladdr.ad
dstien.rw
dstaddr.ab

VOV OVVOVOOOVO
N N N N N N P Na?
[ I D I B N |

P
:§<
~4(
-$¢

8¢
P)

NEW PC(S
EXCEPTION _PSL(SP)

Output Parameters:
R0O<15:0>
R1
R2<7:0>
R3

R4<15:0>
RS

Implicit Output:
RO<31:16> - 0

R2<31:8> -0
R4<31:16> - 0

srclen.rw
srcaddr.ab
fill.rb
tbladdr.ad
dstlen.rw
dstaddr.ab

NS L) — O D 00 N O\ 8 L) — OO 00 O~

Ve Ve Be Vo e BeBo B0 W0 0s Ve B WeDeWe W BB BBV Ve BeaVeBohotohohs b

oo-orororororOFOFOONONOOrOROROROFOMOM
[e gl e Yo Yo Yo To SV, IV IV LU TV [V [V [W [V IV P P P oF o

oo~
(e 3ol sl s
OoO~NO~

MOVTC:

MOVZWL OPERAND

08 AE 3C .
MOVL OPERAND_g
A
S

0C AE DO
10 AE  9A
16 AE DO
18 AE  3C
1C AE DO

: R0<15:0> <= srclen.rw
: R1 <= srcaddr.ab
« R2<7:0> <~ fill.rb

: R3 <- tbladdr.ab
: R4<15:0> <= dstlen.rw
: RS <- dstaddr.ab

MOVZIBL OPERAND.
MOVL  OPERAND.
MOVIWL OPERAND
MOVL  OPERAND

Now that the operands have been loaded, the n~niy exception parameter
other than the PC/PSL pair that needs to be saved is the o'l P(. However,
there is no reason why the state of the stack needs to pe aliered and we
save two instructions if we Leave the stack alone.

PUSHAB VAXSEXIT EMULATOR : Store the return PC
BRW VAXSMOVTC ; Do the actual work

WIAVAVAWAWA

BN = O

OO N NS = OO NO LS NN = O
N YT te
LNV WNWKL
VOOV OO
N Nt N N "t
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DVDDVDDVV0
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VAXSEMULATE - VAX=11 Instruction Emulator 1 SE 1984 8 9:10 VAX/VMS Macro V04-00 Page 15 VAX!
v04-000 MOVTUC - Exception handler for MOVIUC in -SEP-1984 2 CEMULAT.SRCIVAXEMULAT.MAR;1 (8) V04
697 . LSUBTITLE MOVTUC - Exception handler for MOVTUC instruction
Input Parameters:

OPCODE (SP)

OLD PC(SP)

OPERAND_1(SP) = srclen.rw

OPERAND ;(SP) - srcaddr.ab

OPERAND_3(SP) - esc.rb

OPERAND-4(SP) - tbladdr.ab

OPERANDZS5(SP) - dstlen.rw

OPERAND 9(SP) - dstaddr.ab

OPERAND (SP)

OPERAND "8(SP)

NEW PC(SP)

EXCEPTION _PSL(SP)

Output Parameters:

Ve Ve Ve Ve %000 B0 W BB Ve Ve Ve Ve R BBV VsV U Ve VeV Ve Ve Ve Ve e W

0198
0198 698
0198 699
0198 700
0198 701
0198 70§
0198 70
0198 704
0198 705
0198 706
0198 707
0198 708
0198 709
0198 710
0198 711
0198 71%
0198 N
0198 714
0198 715
0198 716 R0<15:0> - srclen.rw
0198 717 R1 - srcaddr.ab
0198 718 R2<7:0> =~ esc.rb
0198 719 R3 - tbladdr.ab
0198 720 R4<15:0> - dstlen.rw
0198 721 RS - dstaddr.ab
0198 722 o
0198 723 . Implicit Output:
0198 724
0198 725 RO<31:16> - 0
0198 726 R2<31:8> -0
0198 727 R4<31:16> - 0
0198 728 ;-
0198 729
0198 730 MOVTUC:
0198 71
50 08 At 3C 0198 732 MOVZWL OPERAND_1(SP),R0O : ROK15:0> <- srclen.rw
51 0C AE D0 019C 733 MOVL OPERAND %(SP),R1 : Rt <- srcaddr.ab
52 10 AE 9% O01A0 734 MOVZBL OPERAND™ (SP)‘Rg : R2<7:0> <= esc.rb
S3 14 AE 00 O1A4 735 MOVL OPERAND_4(SP) ,R : R3 <- tbladdr.ab
54 18 At 3C 01A8 736 MOVZWL OPERAND S(SP).R4 : R4<15:0> <= dstlen.rw
5S 1C AE 00 8}38 ;gg MOVL OPERAND _6(SP) ,RS : RS <- dstaddr.ab
01B0 739 : Now that the operands have been loaded, the only exception parameter
0180 740 ; other than the PC/PSL pair that needs to be saved is the old PC. However,
0180 741 ; there is no reason why the state of the stack needs to be altered and we
8}38 ;2% : save two instructions if we Leave the stack alone.
0425°CF 9F 0180 744 PUSHAB VAXSEXIT EMULATOR ; Store the return PC
FE49' 31 01B4 745 BRW VAXSMOVTOC ; Do the actual work
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VAXSEMULATE = VAX=11 Instryction Emulator ‘ 1?-SEP-19 4 01:29:10 YAX/VMS Macro V04-00 Page 16 VAX
v04-000 CMPC3 - Exception handler for (MP(3 inst S5=SEP=1984 00:45:28 [(EMULAT.SRCIVAXEMULAT.MAR;1 ($) V04

.SUBTITLE CMPC3 - Exception handler for CMPC3 instruction
Input Parameters:

OPCODE(SP;

N
0~
~0

4

- len.rw
- srcladdr.ab
- srcladdr.ab

VOV UVOVVOO
Vst Nt N N N Nt N NP

P
(S
_§(S
_3(S
G (S
_S(s
_9(5
_1(S
8(S
NEW PC(SP)
EXCEPTION_PSL(SP)
Output Parameters:
R0<15:0> - len.rw
R1

- srcladdr.ab
R3 - srcladdr.ab

Implicit Output:
RO<31:16> = 0
R2

AR FE FE FEFREFEFE FE FEFE FE FE PR FE FRE PR FR FE FE FE PN PR PR N ]

- UNPREDICTABLE
CMPC3:
50 08 AE 3¢ MOVZWL OPERAND_1(SP),R0O ; RO<15:0> <~ srclen.rw
51 0C AE DO MOVL OPERAND_2(SP) ,R1 : Rl <= srcladdr.ab
53 10 AE (] MOVL OPERAND_3(SP) ,R3 : R3 <= srcladdr.ab

: Now that the operands have been loaded, the only exception parameter

: other than the PC/PSL pair that needs to be saved is the old PC. However,
; there is no reason why the state of the stack needs to be altered and we
; save two instructions it we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR : Store the return P(C
BRW VAXSCMPC3 ;: Do the actual work

00000000000V OOOODOOODOOOOOOOOOOOOOOOOOO
-l b el wnld e e i el el el il ) D o el ) el el D il ) ) el il i i i el el e el D il el el el el D i il e el
A aaEE Mmoo oo a o e oo o oo ot 0o 0ot MM M Mo
RN NN N A T T NSNS N N NN N N NN N N NN NN N NSNS NN NSNS NN
NN NN N N SN NSNS SN SN SN N N SN SN SN SN S SN N SN NS N S N N N N N N

~©O 0000 00000000 000000 00 “N N N NNNNNNNOOCOO OO OO " O N\ ALAIWALAWAUMNALN
OO 00 OIS LN 2 O O 0 ~NON A S NN — OO 00 NON VSN NN = OO NN LN = O

0425°CF  9F
FE36* 3N




M 12
1

Implicit Output:

R0<31:24> = UNPREDICTABLE
R2<31:16> - 0

VAXSEMULATE = VAX=11 Instruction Emulator ) 2-SEP-1956 1:29:10 VYAX/VMS Macro v04-00 Page 17 VAX!
v04-000 (MPCS - Exception handler for CMPCS inst 5-SEP=1984 00:45:28 [EMULAT,SRCIVAXEMULAT.MAR;1 (10) V04
794 . .SUBTITLE CMPCS5 - Exception handler for CMP(S instruction

. Input Parameters:

: OPCODE (SP)

: OLD _PC(SP)

; OPERAND_1(SP) = srcilen.rw

: OPERAND_g(SP) = srcladdr.ab

. OPERAND _S5(SP) - fill.rb

: OPERAND_4(SP) - srcllen.rw

; OPERAND_S(SP) - srcladdr.ab

: OPERAND_g(SP)

; OPERAND-7(SP)

H OPERAND 8(SP)

: NEW PC(SP)

; EXCEPTION_PSL(SP)

: Output Parameters:

: RO<15:0> - srclen.rw

: R0<23:16> = fill.rb

: R1 - srcaddr.ab

: R2<15:0> = srcllen.rw

: R3 - srcladdr.ab

CMP(CS:
50 10 AE 10 9C ROTL #16 ,0PERAND _3(SP),RO ; RO<23:16> <~ fill.rd
50 08 AE 80 MOVW OPERAND_1(SP) R0 : RO<15:0> <= srclilen.rw
51 0C AE DO MOVL OPERAND_2(SP) ,R1 : R1 <= srcladdr.ab
52 14 AE  3C MOVZWL OPERAND_&4(SP) ,R2 : R2<15:0> <= srcllen.rw
55 18 AE DO MOVL OPERAND_5(SP) ,R3 : RS <sca- srcladdr.ab

: Now that the operands have been loaded, the only exception parameter

: other than the PC/PSL pair that needs to be saved is the old PC. However,
. there is no reason why the state of the stack needs to be altered and we
. save two instructions if we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR ; Store the return P(
BRW VAXSCMPCS : Do the actual work
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VAXSEMULATE = VAX=11_Instruction Emulator . SEP-19§4 1:29:10 VAX/VMS Macro V04-00 Page 18 VAX!
v04-000 SCANC - Exception handler for SCANC inst 5-SEP=1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR:1 (1 v0&-

843 . .SUBTITLE SCANC - Exception handler for SCANC instruction

Input Parameters:

len.rw
addr.ab
tbladdr.ab
mask.ab

0 LDNUVIVIWVITVITVLIV
VOVUVOVOOOO

"t el N N o N
"4 00

SL(SP)

Output Parameters:
RO<C15:0>
R1
R2<7:0>
R3

len.rw
addr.ab
mask.rb
tbladdr.ab

Implicit Output:

RO<31:16> - 0
R2<31:8> -0

Ve Ve VeVe Ve 00 e Ve Ve Ve Be Ve Ve o TaToeBeVp Ve VWe Ve Ve Ve Bo o B,

SCANC:

MOVZWL OPERAND_1(SP),R0
MOVL OPERAND_2(SP) ,R1
MOVL OPERAND_3(SP) ,R3
MOVIBL OPERAND_&4(SP),R2

R0<15:0> <~ len.rw

R <- addr.ab

R3 <~ tbladdr.ab
R2<7:0> <- mask.ab

(W, IV IV, 1V, ]
NN—=O
—-—00
;O™
>>>>
mmmm
o
o
e s Be B

; Now that the operands have been loaded, the only exception parameter

. other than the PC/PSL pair that needs to be saved is the old PC. However,
. there is no reason why the state of the stack needs to be altered and we
; save two instructions if we leave the stack alone.

0425°'CF  9F
FEO3' 31

PUSHAB VAXSEXIT EMULATOR : Store the return P(
BRW VAXSSCANT ; Do the actual work

leleolelelelalalelelalelelolalelolelelalolaleolelelelolalelolelalealelolelelolelelalelelels]
—tt md and b el — e el il il el el el =l el l =D D il b - ——d - ) ) ) el i el = e D D el el D B el el D el e
malnaln Be i Bealeainalealnsliaslaninsingalaalanlnalaalaslinslaalnninalasigalanlnalanlaslnalaslaalaalaslaslaslaalaslasinslaslaslaalasl
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VAXSEMU_ATE = VAX=11 Instruction Emulator 16-SEP-1984 01:29:10 VAX/VMS Macro V04-00 Page }g) vO4-

v04-000 SPANC = Exception handler for SPAN( inst -SEP-1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR;1 (
890 .SUBTITLE SPANC - Exception handler for SPANC instruction
Input Parameters:

OPCODE (SP)

+

len.rw
addr.ab
tbladdr.ab
mask.ab

LI I B

Y Nt Nl N Nl Nl Nl ni

NEW PC(SP
EXCEPTION PSL(SP)

Output Parameters:
§0<1S:0> - len.rw

[ ] A W W o W o WY e o R

LR NI NI I NI I N PN FE PR FE TR FRIFEFRE FEFE FE FE FE FE FR FN PR EFE FR NN ¥

1 - addr.ab
R2<7:0> - mask.rb
R3 - tbladdr.ab
Implicit Output:
R0<31:16> - 0
R2°31:8> -0
SPANC:

50 08 AE 3C MOVZWL OPERAND_1(SP),R0 : RO<15:0> <~ len.rw
51 0C AE D0 MOVL 0PERAND_2(SP).R1 ; R1 <- addr.ab
53 10 AE DO MOVL GPERAND_3(SP) ,R3 : R3 <- tbladdr.ab
52 16 AE 9A MOVIBL OPERAND_&4(SP),R2 : R2<7:0> <- mask.ab

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old P(C. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we lLeave the stack alone.

PUSHAB VAXSEXIT EMULATOR : Store the return P(
BRW VAXSSPANT ; Do the actual work

e ReNe e

olelelololeloleleleleielelalelalalelelolalelolalelelelalelalelelalele oleleloleleols o)
AL LT, U T N CT, N Y, N ] i R R DU S W Sir QI i i G Sl S S P i S gl i - S S S U S S I S "y
A=A Aieiwiel ol L gdeieieivielololviviviviviclelvleojwlolelviviviviolelelelelelelelel )
O VO O 0 0 O OO 0 O 00 0 0 OO O O OO OO OO0 O OO O O OO O O 000 OO OB OO0 A 00 COCD
NN NN NN NN = b D b e e ek ok 2 2 O O OO OO0 O OCO0OWVVOVVOVOOO
NN =2 OO 0B ~NO NS NN = OO N NS AN 2 OO 00 NN S NN — O O 00 N OMN S L) —

_- OO MM I M M M A TN AR M T AT\ AN AT AR AN AN A RN
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VAXSEMULATE - VAX=11 Instruction Emulator 16-SEP=-1984 01:29:1 VAX/VMS Macro v04-00 Page 20 VAX!
v04-000 LOCC - Exception handler for LOCC instru 5=-SEP=-1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR:;1 9 (13) vO4-
0214 937 SUBTITLE LOCC - Exception handler for LOCC instruction
0214 938 ;+ g
0214 939 ;: Input Parameters:
0214 940 ;
0216 941 ; OPCODE (SP)
0214 94% : OLD PC(SP)
0214 943 ; QOPERAND_1(SP) = char.rb
0214 944 ; OPERAND_g(SP) - Len,rw
0214 945 ; OPERAND_3(SP) = addr.ab
0216 946 ; OPERAND_4 (SP)
0214 947 : OPERAND-5(SP)
0214 948 : OPERAND_g(SP)
0214 949 : OPERAND -7 (SP)
0214 950 . OPERAND B(SP)
0214 951 ; NEW PC(SP)
0216 952 : EXCEPTION_PSL (SP)
0214 953 ;
0216 954 ; Outp.t Parameters:
0214 955 ;
0214 956 ; R0<15:0> = len.rw
0214 957 ; R0<23:16> - char.rb
0214 998 ; R1 - addr.ab
0214 959 ; o
0214 960 ; Implicit Output:
0214 961 ;
0216 962 ; R0<31:24> -~ UNPREDICTABLE
0216 963 ;-
0214 964
0214 965 LOCC:
0214 966
50 08 At 10 9C 0214 967 ROTL #1€,0PERAND 1(SP) RO : RO<23:16> <~ char.ab
50 O0C AE B0 0219 968 MOVW OPERAND_¢ (SP) ,R0 : R0<15:0> <~ len.rw
51 10 AE 0O 8%%? 898 MOVL OPERAND_3(s°) ,R1 : R1 <~ addr.ab
0221 971 . Now that the operands have been loaded, the only exception parameter
0221 972 ; other than the PC/PSL pair that needs to be saved is the old PC. However,
0221 973 ; there is no reason why the state of the stack needs to be altered and we
8%5} g;g ; save two instructions if we lLeave the stack alone,
0625'CF  9F 0221 976 PUSHAB VAXSEXIT_EMULATOR ; Store the return P(
FOD8' 31 0225 977 BRW VAXSLOCC . Do the actual work
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= VAX=11 Instruction Emulator 16-SEP-1984 01:29:10 VAX/VMS Macro V04-00

SKPC - Exception handler for SKP(C instru 5-SEP-1984 00:45:28 ([EMULAT,.SRCIVAXEMULAT.MAR;1
0228 981 .SUBTITLE SKPC - Exception handler for SKPC instruction
0228 98§ N
0228 983 ; Input Parameters:
0%28 984 ;
0228 985 ; OPCODE (SP)
0228 986 OLD _PC(SP)
0228 987 ; OPERAND_1(SP) = char.rb
0228 988 ; OPERAND_i(SP) - len.rw
0228 989 . OPERAND_5(SP) - addr.ab
0228 990 : OPERAND ~4 (SP)
0228 991 : OPERAND-S(SP)
0228 99% ; OPERAND_g(SP)
0228 99% ; OPERAND _7(SP)
0228 994 ; OPERAND 8(SP)
0228 995 ; NEW _PC(SP)
0228 996 ; EXCEPTION_PSL(SP)
0228 997 .
0228 998 ; Output Parame:ers:
0228 999 ;
0228 1000 ; R0<15:0> = len.rw
0228 1001 ; R0<23:16> - char.rb
0228 1002 ; R1 - addr.ab
0228 1003 ; .
0228 1004 ; Implicit Output:
0228 1005 ;
0228 1006 ; R0<31:24> - UNPREDICTABLE
0228 1007 ;-
0228 1008
0228 1009 SKPC:
0228 1010

9C 0228 1011 ROTL #16 ,0PERAND _1(SP),R0 ; R0<23:16> <- char.ab

BO 022D 1012 MOVW OPERAND_2(SP) ,FO : R0O<15:0> <- len.rw

PO 8%%; }8}2 MOVL OPERAND_3(SP) P : R1 <= addr.ab
0235 1015 ; Now that the operands have been Loaded, the only exception parameter
0235 1016 ; other than the P(/PSL pair that needs to be saved is the old P(. However,
0235 1017 ; there is no reason why the state of the stack needs to be altered and we
85%2 }8}3 ; save two instructions if we Leave the stack alone.

9F 0235 1020 PUSHAB VAXSEXIT_EMULATOR : Store the return P(

31 0239 1021 BRW VAX$SKP( . Do the actual work

Page
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Instruction Emulator . 12-5 -1984 01:29:10 VAX/VMS Macro V04=-00 Page 22 VAX{
Exception handler for MATCHC in 5- 1984 0 45 28 [EMULAT.SRCIVAXEMULAT , MAR;1 (15) VO&4-
LSUBTITLE MATCHC - Exception handler for MATCHC instruction
Input Parameters:

OPCODE (S

VAXSEMULATE
v04-000

.
X >

—
P —

OOOOOO0O0O0O0OO0OOO0OOOOOOOOOOOOOCOOOO0OOOOOOOOOO0O0 oI

NONLALNI NI PO NNV AI NN AV RL NN N PN RN NI NN R NI RVNURL N NNV NI NPV PPV

=
p_J
P
—
(e )

OO OONO O OO \NWNNLANWNAAIUN B 8 85 85 85 £ £ 3~ 8~ 5 N NN NN NN NN PONONON)
00 NOMNN 8NN = O O 00 NOM N LN = OO 00 N O £~ () —2 O O 00 O W 8 i) = C 0 00 IO~

wn

+

objlen.rw
objaddr.ab
srclen.rw
srcaddr.ab

wn VWV WNWVIWL
VYOOV OOUVOO

o

0

m

0

»

=

O
U"
vm%mbwd‘vv

o i’ sl N s

NEW_PC(
EXCEPTION_PSL(SP)

Output Parameters:
R0<15 (1)3
R2<1S 0>

R3

)
)
(
iy
(
4
(
(
(
(
)

objlen.rw
objaddr.ab
srclen.rw
srcaddr.ab

Implicit Output:

RO<31:16>
R2<31:16>

"
oo

Ve By B Bs Ve Vs Ve B Be 0 Ve 8o Vs T VeV Vs Ve Ve Ve VsV WSV Ve e A

MATCHC:

MOVZIWL OPERAND_i(SP),RO
MOVL OPERAND_2(SP) ,R1
MOVIWL OPERAND_3(SP),R?
MOVL OPERAND_4 (SP) ,R3

Now that the operands hayve been loaded, the only except1on parameter
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR ; Store the return P(
BRW VAXSMATCRC : Do the actual work

R0<15:0> <~ objlen.rw
R1 <= objaddr.ab
R2<15:0> <~ srclen.rw
R3 <- srcaddr.ab

WALV
W= O
——00
P00
P>
mmmm

(V]

«

- - L Y
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VAXSEMULATE
v04-000

WAL

WO —

08 AE
0C AE
10 AE
14 AE

0425°CF
FD96'
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ction Emulator

handler for CRC instruct

.4

Ve B B ®a GaBpe B 0s Ve By e By By Ve Vo We Be Gy By By By By e Be B

CRC:

.SUBTITLE

NEW PC(SP

Input Parameters:

I NWN N WNWNW

VUV UVOUOOVUVO

-SEP-1984
~SEP=1984

0

1:29:18 xAX/VHS Macro Vv04-00

0:45:2

EMULAT,SRCIVAXEMULAT .MAR; 1

CRC - Exception handler for CRC instruction

tbl.ab

inicrc.rl
strien.rw
stream.ab

T i Nl Nt Nt NtV N o

EXCEPTION_PSL(SP)

MOVL
MOVL

Qutput Parameters:

1
OPERAND_?
MOVIWL OPERANDZ3
OPERAND_4

Now that the operands have been loaded,
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we leave the stack alone.

RO = inicrc.rl

R1 - tbl.ab

R2<15:0> = strlen.rw

el - stream.ab
Implicit Qutput:

R2<31:16> - 0

MOVL OPERAND _

(SP) ,R1
(SP) ,RO
(SP) ,R2
(SP) ,R3

PUSHAB VAXSEXIT_EMULATOR

BRW

VAXSCRC

R1
RO
R2<15:0>
R3

(=
(=
=
{=

tbl.ab

inicrc.rl
strien.rw
stream.ab

the only exception parameter

; Store the return P(
; Do the actual work

Page
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Now that the operands have been loaded, the only exception parameter
other than the P(/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we Leave the stack alone,

Ve ®e e &,

PUSHAB VAXSEXIT EMULATOR ; Store the return P(
BRW VAXSADDPE : Do the actual work

VAXSEMULATE ~ VAX=11 Instruction Emulator . 16-SEP-1984 01:29:10 VAX/VMS Macro V04-00 Page 24 VAX!
v04-000 ADDP4 - Exception handler for ADDP4 inst 5-SEP=-1984 00:65:28 [EMULAT.SRCIVAXEMULAT.MAR;1 (17) V04

8 g: }}}g . .SUBTITLE ADDP4 - Exception handler for ADDP4 instruction

026A 1120 ; Input Parameters:

026A 1121 ;

026A 11 i : OPCODE(SP)

026A 11 : oLD PC(SP)

026A 1124 : 0PERAND_1(SP) - addlen.rw

026A 1125 ; OPERAND_g(SP) - addaddr.ab

026A 1126 ; OPERAND_3(SP) = sumlen.rw

026A 1157 : OPERAND _4(SP) = sumaddr.ab

006A 1128 : OPERAND -5 (SP)

0$6A 11§9 : OPERAND_Q(SP)

026A 1130 ; OPERAND_7(SP)

026A 1131 ; OPERAND B8(SP)

026A 1132 ; NEW PC(SP)

026A 1133 ; EXCEPTION_PSL (SP)

026A 1134 ;

026A 1135 ; Output Parameters:

026A 1136 ;

026A 1137 ; R0<15:0> - addlen.rw

026A 1138 ; R1 - addaddr.ab

026A 1139 ; R2<15:0> = sumlen.rw

026A 1140 R3 - sumaddr.ab

026A 1141 ;

026A 1142 ; Implicit Output:

026A 1143 ;

026A 1144 ; RO<31:16> - {

026A 1145 ; R2<31:16> - 0

026A 1146 ;-

026A 1147

G26A 1148 ADDP4:

026A 1149
50 08 AE 3C 026A 1150 MOVZWL 0PERAND_1(SP),R0 ;: R0O<15:0> <~ addlen.rw
51 0C AE DO 026E 1151 MOVL OPERAND _2(SP) ,R1 : R <~ addaddr.ab
5¢ 10 AE  3C 0272 1152 MOVIWL OPERAND_3(SP),R2 : R2<15:0> <~ sumlen.rw
53 14 AE DO 0276 1153 MOVL OPERAND_4(SP) ,R3 . R3 <- sumaddr.ab

027A 1154

027A 1155

027A 1156

027A 1157

027A 1158

027A 1159

027A 1160

027¢ 1161

0425°'CF  9F
FD7F' 3N




VAXSEMULATE - VAX=11 Instruction Emulato g P=-19 8 :129:10 YAX/VMS Macro v04-00 Page 25 VAX{
v04-000 ADDP6 - Exception handler for ADDPS inst -SEP-19 0:65:28 [(EMULAT.SRCIVAXEMULAT.MAR;1 (18) VO4-
1165 . LSUBTITLE ADDP6 - Exception handler for ADDP6 instruction
Input Parameters:

OPCODE (SP)

OLD PC(SP)

OPERAND_1(SP) - addlilen.rw

OPERAND ;(SP) - addladdr.ab

OPERANDT3(SP) - ldd%len.ru

OPERAND 4 (SP) - addladdr.ab

OPERANDS(SP) - sumlen.rw

OPERAND 9(SP) - sumaddr.ab

OPERAND "7 (SP)

OPERAND"B(SP)

NEW PC(SP)

EXCEPTION PSL{(SP)

Output Parameters:

LER EFE FRE FN PR FNE FE PR FE FE FEFRE FE FE FE NN FE FE FE FE EFE PR FEFE FE FE EE FR FE N ¥

0281

081 1166

0281 1167

0281 1168

0281 1169

0281 1170

0281 1171

0281 117;

0281 117

0281 1174

0281 1175

0%81 1176

0281 1177

0281 1178

0281 1179

0281 1180

0281 1181

0281 118§

0281 118

0281 1184 RO<1S 0> - addlilen.rw

0281 1185 - addladdr.ab

0281 1186 R2<15 0> - add2len.rw

0281 1187 R3 - addladdr.ab

0281 1188 R4<1S 0> = sumlen.rw

0281 1189 RS - sumaddr.ab

0081 1190 .

0281 1191 Implicit Output:

0281 1192

0281 1193 R0<31:16> - 0

0281 1194 R2<31:16> - 0

0281 1195 R4&<31:16> - 0

0281 1196 ;-

0281 1197

0281 1198 ADDP6:

0281 1199
SO 08 A€ 3C 0281 1200 MOVZWL OPERAND_1(SP),R0 : R0<1S 0> <~ addllen.rw
51 0C AE D0 0285 1201 MOVL OPERAND %(SP).R1 ; <= addladdr.ab
52 10 AE 3C 0289 1202 MOVZWL OPERAND® (SP).R% : R2<15 0> <- add2ien.rw
53 14 AE D0 028D 1203 MOovL OPERAND L(SP).R ; R} <- addladdr.ab
5S4 18 AE 3C 0291 1204 MOVZWL OPERAND_S(SP) ,Ré& ; R4<15 0> <= sumlen.rw
55 1C AE 00 8%83 }%82 MOovL OPERAND 6(SP).RS : RS <- sumaddr.ab

0299 1207 ; Now that the operands have been loaded, the only exception parameter

0299 1%08 ; other than the PC/PSL pair that needs to be saved is the old P(. However,

0299 1209 ; there is no reason why the state of the stack needs to be altered and we

8583 }%}? : save two instructions if we Leave the stack alone.

04625°CF 9F 0299 1212 PUSHAB VAXSEXIT EMULATOR ; Store the return P(C
FD60' 31 029D 1213 BRW VAXSADDPE : Do the actual work
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PC(
EXCEPTION _PSL(SP)

Output Parameters:

1 13
VAXSEMULATE = VAX=11 Instruction Emulator _ 1 SE 1984 81 :29:10 VAX/VMS Macro v04=-00 Page 26 VAX!
v04-000 ASHP = Exception handler for ASHP instru 5-SEP-1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR:1 (19) v04-
:8 . LSUBTITLE ASHP - Exception handler for ASHP instruction
Input Parameters:
OPCODE (SP)
OLD PC(SP)
OPERAND _1(SP) = ¢nt.rb
OPERAND i(SP) - srclen.rw
OPERAND"3(SP) = srcaddr.ab
OPERAND-4(SP) = round.rb
OPERANDZS(SP) - dstlen.rw
OPERAND ?(SP) - dstaddr.ab
OPERAND=7(SP)
OPERAND “8(SP)
NEW P)

A AR NN EN FE NN FE N FE FE FE FE PR N N R NN N PR N N T T I A IR IR Y PN SN WY

R0<15:0> = srclen.rw
R0<31 16> = count.rb
- srcaddr.ab
R2<15 0> = dstlen.rw
R2¢<¢31:16> = round.rb
R3 - dstaddr.ab
Implicit Output:
RO<31:24> - UNPREDICTABLE
R2<31:24> - UNPREDICTABLE
ASHP:
SO (08 At 10 9¢C ROTL #16,0PERAND 1(SP),R0O ;: R0<31:16> <= count.rb
SO O0C AE 80 MOVW OPERAND _2(SP),R : R0O<1S:0> <~ srclen.rw
51 10 AE DO MOVL OPERAND "3(SP) ,R1 : Rl <= srcaddr.ab
52 14 AE 10 9C ROTL #16 ,0PERAND 4(SP),R2 : R2¢31:16> <= round.rb
52 18 AE 80 MOVW OPERAND _S(sP),R2 : R2<15:0> <«<~- dstlen.rw
53 1C AE DO MOVL OPERAND_6(SP) ,R3 : RS <- dstaddr.ab

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we Leave the stack alone.

PUSHAB VAXSEXIT_EMULATOR ; Store the return P(
BRW VAXSASHP™ : Do the actual work
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J 13
- VAX=11 Instruction €mulator 16-S
(MPP3 - Exception handler for CMPP3 inst 5-§
LSUBTITLE
Input Pa-ameters:

OPCODE (SP

EP=-1984
EP-1984

annld

CMPP3 -

+

len.rw
srcladdr.ab
srcl2addr.ab

NEW PC(SP
EXCEPTION _PSL(SP)

Output Parameters:
R0<15 0> - len.rw
- srcladdr.ab
RS - srcladdr.ab
Implicit Output:

Rg<31 216> - 0
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29:10 VAX/VMS Macro V04=-00
45:28 [EMULAT.SRCIVAXEMULAT.MAR;1

Exception handler for (MPP3 instruction

: RO<15:0> <~ len.rw
: R1

<= sr¢laddr.ab

: R3 <= src¢laddr.ab

; Store the return P(

- UNPREDICTABLE
CMPP3:
3C MOVIWL OPERAND_1(SP),RO
00 MOVL OPERAND_2(SP) ,R1
00 MOVL OPERAND_3(SP) ,R3
. Now that the operands have been loaded, the only exception parameter
: other than the PC/PSL pair that needs to be saved is the old P(. However,
; there is no reason why the state of tne stack needs to be altered and we
. save two instructions it we lLeave the stack alone.
9f PUSHAB VAXSEXIT _EMULATOR
3 BRW VAXSCMPP3

; Do the actual work
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VAXSEMULATE = VAX=11 Instruction Emulator ] 1 -SEP-1934 81:29:1 VAX/VMS Macro V04-00 Page 28 VAX
v04-000 CMPP4& - Exception handler for (MPP4& inst S5-SEP-1984 00:45:28 ([EMULAT.SRCIVAXEMULAT.MAR;1 21) V04
. LSUBTITLE CMPP4 - Exception handlzr for CMPP4 instruction
Input Parameters:
OPCODE(SP)
OLD _PC(SP)
OPERAND _1(SP) = srcilen.rw
OPERAND-i(SP) - srcladdr.ab
OPERAND_S5(SP) = srcllen.rw
OPERAND_&4(SP) - srcladdr.ab
OPERAND-5(SP)
OPERAND_g(SP)
OPERAND_7(SP)
OPERAND 8(SP)

NEW_PC(SP)
EXCEPTION_PSL (SP)

Output Parameters:

RO<15:0> - srclilen.rw
R1 - srcladdr.ab
R2<15:0> = srcllen.rw
R3 - srcladdr.ab

Implicit Output:
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RO<31:16> - (0
R2<31:16> - 0
CMFP4 :
50 08 AE 3¢C MOVZWL OPERAND_1(SP),R0O ; R0O<15:0> <~ srcllen.rw
51 0C AE 0O MOVL OPERAND_2(SP) ,R1 : R <= srcladdr.ab
5¢ 10 AE 3¢ MOVIWL OPERAND_3(SP),R2 ; R2<15:0> <= srcllen.rw
53 14 AE DO MOVL OPERAND_4 (SP) ,R3 : R3 <= srcladdr.ab
. Now that the operands have been loaded, the only exception parameter
; other than the PC/PSL pair that needs to be saved is the old PC. However,
: there is no reason why the state of the stack needs to be alttered and we
. save two instructions if we Leave the stack alone.
0425'CF  9F PUSHAB VAXSEXIT_EMULATOR : Store the return PC
FD15' 31 BRW VAXSCMPPE : Do the actual work
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VAXSEMULATE = VAX=11 Instruction Emulator _ 16-SEP=19 g 81 :29:10 VAX/VMS Macro V04-00 Page 39
v04-000 CVTLP - Exception handler for (VILP inst S5-SEP=19 0:45:28 [EMULAT.SRCIVAXEMULAT.MAR;1 (22)
SUBTITLE CVTILP - Exception handler for (VTLP instruction
Input Parameters:

OPCODE(SP
OLD_PC(S

—
O~
o

+

20 9e Vs VI BBV Vs

NEW_PC(SP
EXCEPTION_PSL(SP)

Outpu® Parameters:
RO - src.rl
R2<1S 0> ~ dstien.rw
R3 - dstaddr.ab
Implicit OQutput:

- explicitly set to zero

LE N FI FE FIE TN FE FE I A FIE IR I T A TN Y

R2<31 16> - 0
CVTLP:
50 08 AE ]4) MOVL OPERAND_1(SP) ,RO ; RO <= src.rl
51 D& CLRL R1 : RY <= 0
5¢ 0C A 3¢ MOVZWL OPERAND_2(SP),R2 ; R2€15:0> <= dstlen.rw
53 10 At DO MOVL OPERAND_3(sP), ‘R3 : R3 <- dstaddr.ab

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we Leave the stack alone.

PUSHAB VAXSEXIT EMULATOR : Store the return P(
BRW VAXSCVTLP ; Do the actual work

0425'CF  9F
FDOO' 31
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address of the operand. If the destination is a general register, then
OPERAND_3 contains the ones complement of the register number.

Implicit Output:

M
VAXSEMULATE = VAX=11 Instruction Emulator _ 1?-SEP-1984 81:29:10 AX/VMS Macro V04-00 Page 30 VAX{
v04-000 CVIPL - Exception handler for CVIPL inst 5-SEP-19B84 00:45:28 L(EMULAT.SRCIVAXEMULAT.MAR;1 (23) Symt
1406 .SUBTITLE CVIPL = Exception handler for CVTPL instruction g:%;
3 Input Param rs: VAXY
- ot i

H OPCODE (SP)
. OLD _PC(SP) VAXY
; OPERAND _1(SP) = srclen.rw VAX{
: QPERANDTZ (SP) - srcaddr.ab VAX{
H OPERAND _5(SP) = dst.wl VAX
; OPERAND_4 (SP) VAX{
: OPERAND_5(SP) VAX{
: OPERAND_s(SP) VAX{
: OPERAND "7 (SP) VAX{
: OPERAND B(SP) VAX!
; NEW_PC(SP) VAX{
; EXCEPTION_PSL(SP) VAX!
. VAX{
; Output Parameters: VAX{
: VAX{
: RO<15:0> = srclen.rw VAX!
: R1 - srcaddr.ab VAX!
; R3 - dst.wl VAX{
H VAX{
: Notes: VAX!
: VAX{
; The routine header for VAX$SCVIPL describes how the destination is VAX!
; encoded in a register. Basically, OPERAND_3 contains the effective VAX{
; RO<31:16> - 0 | PSE(
: R2 - explicitly set to zero "';
$AB!
CVIPL: _VAl

50 08 AE  3C
51 0cC gs D0

53 10 AE DO

MOVIWL OPERAND_1(SP),R0 : ROC15:0> <= srclen.rw
MOVL OPERAND_2(SP) ,R1 ¢ R1 <- srcaddr.ab
CLRL R2 : R <=0

MOVL OPERAND_3(SP) ,R3 ; R3 <- dst.wl
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Pha:
. Now that the operands hayve been loaded, the only exception parameter ——
. other than the PC/PSL pair that needs to be saved is the old P(. However, Ini
: there is no reason why the state of the stack needs to be altered and we Comi
; save two instructions if we Leave the stack alone. ga:i
Y
0425°CF  9F PUSHAB VAXSEXIT EMULATOR ; 3tore the return P( Pas
FCEB' I BRW VAXSCVTPC ; Do the actual work ngl
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VAXSEMULATE - VAX=11 Instruction Emulator , 1 6-SEP g 81 :129:1 AX/VMS Macro v04-00 Page %1 VAX{
v04-000 CVIPS - Exception handler for CVIPS inst S5-SEP 0:45:2 EMULAT.SRCIVAXEMULAT .MAR:1 (24) VAX-

N .SUBTITLE (VTIPS - Exception handler for CVIPS instruction %gO:

Input Parameters:

—_
P
N
0

LN

srclen.rw
srcaddr.ab Mact
dstlen.rw -
dstaddr.ab _$2!
¥
107/

524
NEW PC(SP
EXCEPTION_PSL(SP) Thet

Output Parameters: MACH

R0<15 0> - srclen.rw
- srcaddr.ab

R2<15 0> - dstlen.rw
R3 - dstaddr.ab

Implicit Qutput:

R0O<31:16> - 0
R2<31:16> - 0

WV WV
VU0V OUOUO
N it st s S st s Nt

[ I B I |

LR I I A NN I I SR R S WL R R IR I TR T P I R N L BRI T

CVTPS:

R0<15 0> <= srclen.rw
<~ srcaddr.ab

MOVZIWL OPERAND_1 (SP).RO
MOVL OPERAND 7(SP) ,R1
MOVZWL OPERAND_3(SP),R2 R2<15 0> <= dstlen.rw

MOVL OPERAND -4 (SP) ,R3 R3 <- dstaddr.ab

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we Leave the stack alone.

PUSHAB VAXSEXIT EMULATOR : Store the return PC
BRW VAXSCVTPS . Do the actual work
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VAXSEMULATE - VAL=11 Instruction Emulator 16-
v04-000 CVIFT = Exception handler for CVIPT inst $

LSUBTITLE CVTP
4
; Input Parameters:

OPCODE (S
OLD_PC(S

01:29:10 VAX/VMS Macro V04=-00 Page 32 ref
00:45:28 [EMULAT,.SRCIVAXEMULAT,MAR;1 (25)
t

xception handler for CVIPT instruction

OPERAND _
OPERAND -

srclen.rw
srcaddr.ab
tbladdr.ab
dstlen.rw
dstaddr.ab

WDV NWNWVIWVIWL
VOV OVOVOVOO
N N Nt W N Nkt

NEW PC(SP
EXCEPTION _PSL(SP)

; Output Parameters:

RO<1S:0»
50<31:16>
R2

R3

. Al W W ¥ Lo Yol e YT dh o d

srclen.rw
dstlen.rw
srcaddr.ab
tbladdr.ab
dstaddr.ab

B e B e B BeBs B0 BeBsBeBeBeBeBeVeBs Vo VeBaBaBoBoBoVald
o
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CVTPT:

ROTL #16,0PERA
MOVW OPERAND )

?g ) .RO : R0O<31:16> <~ dstlen.rw
MOVL OPERAND 2%2
(s

R0<15:0> <= srclen.rw

R1 <- srcaddr.ab
MOVL OPERAND _ -3 RZ <~ tbladdr.ab
MOVL OPERANDCS R3 <- dstaddr.ab

Now that the operands have been loaded, the only exception parameter

other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR ;s Store the return P(
BRW VAXSCVTPT ; Do the actual work

08 AE B0
0C AE DO
10 AE DO

4
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18 AE DO )
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0425'CF  9F
FCe8* 31
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VAXSEMULATE = VAX=11 Instruction Emulator 16-SEP 01:29:10 VAX/VMS Macro v04-00 Page 33 VAX
v04-000 (VISP ~ Exception handler for CVISP inst 5<SEP 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR; (26) Tab
t

LSUBTITLE CVISP - Exception handler for CVTSP instruction
Input Parameters:

OPCODE (SP
OLD_PC(SP
OPERAND _1
OPERAND §
OPERAND_
OPERAND g
-6
-7
-8

—
wn
wn
o

+

srclen.rw
srcaddr.ab
dstlen.rw
dstaddr.ab

OPERAND
OPERAND
OPERAND
OPERAND
NEW_PC(SP
EXCEPTION_PSL(SP)

Output Parameters:
R0<1S 0>
R2<1S 0>

LDLVIWVIWNWVIVTNW
VOV UVOVOVOOUVO
Nt N st St N o sl
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(
(
(
(
)

srclen.rw
srcaddr.ab
dstlen.rw
dstaddr.ab

Implicit Output:

RO<31:16> = 0
R2<31:16> - 0

Ve Vs Vs Vs Va0 By D T Vs DV Vs Vs W B0V Vs O VBNV s B

CVTSP:

MOVZWL OQPERAND_1(SP),R0 ; R0<1S 0> <= srclen.rw
MOVL OPERAND_2(SP) ,R1 <= srcaddr.ab
MOVIWL OPERAND_ “3(SP) ,R2 2<15 0> <= dstlen.rw
MOVL OPERAND k(SP) R3 R3

<- dstaddr.ab
Now that the operands have been lLoaded, the only exceptwon parameter
other than the PC/PSL pair that needs to be saved is the old PC. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR ; Store the return PC
BRW VAXSCVTSP : Do the actual work

(W LW, LV, LV, ]
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v04-000 CVITP - Exception handler for CVYTP inst B4 00:65:28 [EMULAT.SRCIVAXEMULAT.MAR;1 (27) V04
1597 .SUBTITLE CVITP - Exception handler for CVTTP instruction
: Input Parameters:

' D 14
VAXSEMULATE = VAX=11 Instruction Emulator 1g-§E %88 01:29:10 VAX/VMS Macro V04=-00 Page 34 VAX
p

+

srclen.rw
srcaddr.ab
tbladdr.ab
dstlen.rw
dstaddr.ab

wWDWVIWNWDWNWNWL

VOV UVOVOOVOO
Nt il N Nt N Nt
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)
K
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24 ¢
(
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(
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EXCEPTION PSL(SP)
. Qutput Parameters:

RO<15:0> = srclen.rw
RO<31:16> dstlen.rw
R1 srcaddr.ab
R2 tbladdr.ab
R3 dstaddr.ab

Ve Be B 8200 Vs W VeV VB B0V Ve VIV B VLV N U
o
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CVTTP:

50 (

ROTL #16,0PERA SP
MOVW OPERAND 1 .S?
0R2
R3

ND_4(SP) ,RO
(SP)
MOVL  OPERAND_2(SP)
(SP)
(sp),

RO 6> <= dstlen.rw
RO > <= srclen.rw
R1 <= srcaddr.ab
2% <= tbladdr.ab

<= dstaddr.ad

MovL OPERAND_3
MOVL OPERANDCS

: Now that the operands have been loaded, the only exception parameter

. other than the PC/PSL pair that needs to be saved is the old PC. However,
: there is no reason why the state of the stack needs to be altered and we
; save two instructions if we leave the stack alone.

VNV s

Se Be Ve B Ve

0425'CF  9F
FC85' N

PUSHAB VAXSEXIT EMULATOR ; Store the return P(C
BRW VAXSCVTTP : Do the actual work
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VAXSEMULATE - VAX=11 Instruction Emulator 16-SEP
v04-000 DIVP - Exception handler for DIVP instru S5-SEP-
LSUBTITLE DIVP - Exception
Input Parameters:

OPCODE (SP
oLD_PC(S

10 VAX/VMS Macro V04=00 Page 35 VG{
:28 [EMULAT.SRCIVAXEMULAT.MAR; 1 (28) v
d

andler for DIVP instruction

e 3
o~
o~
-t

+

divrien.rw
divraddr.ab
divdlen.rw
divdaddr.ab
quolen.rw

quoaddr.ab

wnrLVnwLvWVnIVInNWm
VOUVYVOOVOOO
N et e N st s

)
)
(
(
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(
(
(
)

NEW PC(SP
EXCEPTION_PSL(SP)

Cutput Parameters:
R0O<15:0>
R1
R2<15:0>
R3
R4<1S5:0>
RS

divrien.rw
divraddr.ab
divdlen.rw
divdaddr.ab
quolen.rw
quoaddr.ab

Implicit Qutput:

R0<31:16> - 0
R2<31:16> - 0
R4<31:16> - 0

LI I A W SR IR L PO ISR AP PR I WAL IO S I IS TP S TN S P I A I R IR A YR

DIVP:

~J
TOOODODODODDOOODROOODODODIOODOIODDODOODOODD

08 AE  3(
0C AE DO
10 AE  3C
14 AE DO
18 AE 3¢
1C AE DO

MOVIWL OPERAND_
MOVL  OPERAND

} . R?<1S:0> <- divrlen.rw
MOVZWL OPERAND-E
S

; R <- divraddr.ab
; R2<15:0> <- divdlen.rw
; R3 <= divdaddr.ab
; R4<15:0> <~ quolen.rw

; RS <= quoaddr.ab

MOVL  OPERAND
MOVIWL OPERAND
MOVL  OPERAND-

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old P(. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we Leave the stack alone,

PUSHAB VAXSEXIT_EMULATOR ; Store the return PC
BRW VAXSDIVP . Do the actual work
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VAXSEMULATE
v04-000

01

02 2C AE
01

0425 CF
FC4B'

16-SEP-19
-SEP-19

= VAX=11 Instructicn Emulator
MOVP - Exception handler for MOVP instru

039A 1693 SUBTITLE
039A 1694 ;¢
839A 1695 ; Input Parameters:
39A 1696 ;
039A 1697 ; OPCODE (SP)
039A 1698 ; OLD_PC(SP)
039A 1699 ; OPERAND_1(SP) = len.rw
039A 1700 ; OPERAND,g(SP) - srcaddr.abd
039A 1701 ; OPERAND_S(SP) - dstaddr.ab
039A 170% ; OPERAND -4 (SP)
039A 1703 ; OPERAND S (SP)
039A 1704 ; OPERAND_g(SP)
039A 1705 : OPERAND 7 (SP)
039A 1706 ; OPERAND 8(SP)
039A 1707 ; NEW PC(3P)
039A 1708 ; EXCEPTION_PSL(SP)
039A 1709 .
039A 1710 ; Output Parameters:
039A 1711 ;
039A 1712 ; RO<15:0> - Llen.rw
039A 1713 ; R1 - srcaddr.ab
039A 1714 ; R3 - dstaddr.ab
039A 1715 ; .
039A 1716 ; Implicit Output:
039A 1717 ;
039A 1718 ; RO<31:16> = 0
039A 1719 ; R2 - UNPREDICTABLE
039A 1720 ;-
039A 1721
039A 1722 MOVP:
039A 1723
3¢ 039A 1724 MOVIWL OPERAND_1(SP),RO ;
DO Q3% 1725 MOVL OPERAND_2(SP) ,R1 :
0o 8%2% };59 MOVL OPERAND_3(SP) ,R3 :
03A6 1728 ; Now that the operands have been loaded, the only exception parameter
03A6 1729 . other than the PC/PSL pair that needs to be saved is the old P(. However,
03A6 1730 ; there is no reason why the state of the stack needs to be altered and we
8%:2 };g; ; save two instructions if we lLeave the stack alone.
03A6 1733 ; The MOVP instruction is the onlz
03A6 1734 ; preserves the sett\ng of the (-
03A6 1735 ; !s_pquogateq into the cur . A
8%22 };%9 ; initial setting for the final settings of the condition codes.
B9 03A6 1738 BICPSW #PSLSM_C :
03A8 1739
03A8 1740 ASSUME PSLSV_C EQ O :
03A8 1741
£E9 03A8 174% BLBC EXCEPTION_PSL(SP),108
B8 O03AC 174 BISPSW #PSLSM_C :
03AE 1744 o ] ] ' )
03AE 1745 : Note that it is crucial that no instructions that alter the (-bit can
8%2% };29 ; execute until the PSL is saved in VAXSMOVP. PUSHAB preserves the (-bit.
9F OQ3AE 1748 108: PUSHAB V XSEXIT_EMULATOR .
31 0382 1749 BRW VAXSMOVP :

8 §

1:29:1
0:45:2

VAX/VMS Macro v04-00
(EMULAT.SRCIVAXEMULAT .MAR:1

MOVP - Exception handler for MOVP instruction

. R?<15:0> <= len.rw

<- srcaddr.ab

: R3 <- dstaddr.abd

_instruction in this entire set that
it. The C~bit setting in the saved PSL

; Otherwise, set the

current PSL because the current PSL forms the

; Assume C bit is clear
; Make sure that BLBC is 0K
; Skip next if saved (-bit is clear

C-bit

: Store the return P(
; Do the actual work

Page

36
(29)

VAX
v04
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VAX$8HULATE = VAX=11 Instruction Emulator 16-SEP-1984 81:29:10 VAX/VMS Macro V04-00 Page §7
v04-000 MULP - Exception handler for MULP instru 5-SEP-1984 00:45:28 (EMULAT.SRCIVAXEMULAT . MAR;1 30
hand

1753 . .SUBTITLE MULP - Exception handler for MULP instruction

Input Parameters:
0PCODE (SP)
OLD _PC(SP)
OPERAND_1(SP) = mulrlen.rw
OPERAND_Q(SP) = mulraddr.ab
OPERAND_3(SP) =~ muldlen.rw
OPERAND_4(SP) - muldaddr.ab
OPERAND _S(SP) - prodlen.rw
0PERAND_9(SP) - prodaddr.ab
OPERAND -7 (SP)
OPERAND B(SP)
NEW PC(SP)

EXCEPTION PSL(SP)

Output Parameters:
RO<15:0>
R1
R2<15:0»>
R3
R4<15:0>
RS

mulrlen,.rw
mulraddr.ab
muldlen.rw
muldaddr.ab
prodlen.rw
prodaddr.ab

Implicit Qutput:

RO<31:16> - (
R2<31:16> = 0
R4<31:16> - 0

Ve Be BB B Vs e Ve Vs o Do B Ve Vs s Ve B¢ Woe Ve Vo Ve Ve Ve VeVe Vs Ve Ve VaeVe Ve

MULP:

08 At  3C
0C AE DO
10 AE 3
14 AE DO
18 AE  3C
1C AE 0O

MOVIWL OPERAND_
MOVL  OPERAND

} R?<1S:0> <= mulrlen.rw
MOVZWL OPERAND'z
S

R <- mulraddr.ab

R2<15:0> <- muldlen.rw
MOVL OPERAND R3 <~ muldaddr.ab
MOVZIWL OPERAND R4<15:0> <~ prodlen.rw

MOVL OPERAND 6 RS <- prodaddr.ab

: Now that the operands have been loaded, the only exception parameter

. other than the PC/PSL pair that needs to be saved is the old PC. However,
: there is no reason why the state of the stack needs to be altered and we
. save two instructions if we leave the stack alone,

PUSHAB VAXSEXIT_EMULATOR ; Store the return PC
BRY VAXSMULP : Do the actual work

(WL IV LV LW LV Lo
VAN AN = O

Ve ®e e Ve Ve Be
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VAXSEMULATE = VAX=11 Instruction Emulator 1 -SEP-1934 1:29:1 AX/VMS Macro v04-00 Page 28 VAX
v04-000 SUBP4 - Exception handler for SUBP4 inst 5-SEP-1984 00:45:2 EMULAT.SRCIVAXEMULAT .MAR:1 (31) V04
0%04 1805 .SUBTITLE SUBP4 - Exception handler for SUBP4 instruction
0304 1806 ;+
0304 1807 ; Input Parameters:
0304 1808 ;
0304 1809 ; OPCODE (SP)
0304 1810 ; OLD _PC(SP)
03b4 1811 ; OPERAND_1(SP) = sublen.rw
03D4 181§ ; OPERAND_g(SP) = subaddr.ab
0304 1813 ; OPERAND_3(SP)} - diflen.rw
0304 1814 ; OPERAND 4 (SP) - ditaddr.ab
0304 1815 ; OPERAND_S (SP)
0304 1816 : OPERAND_g(SP)
03p4 1817 : OPERAND-7(SP)
03p4 1818 ; OPERAND B(SP)
0304 1819 ; NEW PC(3P)
0306 1820 ; EXCEPTION_PSL(SP)
0304 1821 ;
0304 1822 ; Output Parameters:
0304 1823 .
0304 1824 ; R0<1S 0> - sublen.rw
03p4 1825 ; - sybaddr.ab
0304 1826 ; R2<15 0> - diflen.rw
0304 1827 ; - difaddr.ab
0304 1828 ;
034 1829 ; Implicit Output:
0304 1830 ;
0304 1831 ; RO<31:16> - 0
0304 1832 ; R2<31:16> - 0
0304 1833 ;-
0304 1834
0304 1835 SUBP4:
0304 1836 ,
S0 08 AE 3¢ 03p4 1837 MOVIWL OPERAND_1(SP),R0 ; n0<1s 0> <- sublen.rw 00°
51 OC AE DO 0308 1838 MOVL  OPERAND_2(SP),R1 ; <~ subaddr.ab 00°
52 10 AE  3C 030C 1839 MOVIWL OPERAND_3(SP),R2 ; R2<15 0> <~ diflen.rw 00°
53 14 AE DO 8%52 }gzg MOVL  OPERAND_4(SP),R3 : R3 <- difaddr.ab 88,
03E4 184% ; Now that the operands have been loaded, the only exception parameter
03e4 1843 ; other than the PC/PSL pair that needs to be saved is the old PC. However,
034 1844 : there is no reason why the state of the stack needs to be altered and we
8%%2 }gzg . save two instructions if we Leave the stack alone.
0425 CF 9F OQ3E4 1847 PUSHAB VAXSEXIT EMULATOR : Store the return P(
FC15' 31 0368 1848 BRY VAX$SUBPE : Do the actual work
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VAXSEMULATE = VAX=11 Instryction Emulator g-SEP-19 4 81:29:1 AX/VMS Macro V04-00 Page 29 VAX
v04-000 SUBP6 ~ Exception handler for SUBPS inst 5-SEP-1984 00:45:2 EMULAT,SRCIVAXEMULAT .MAR; 1 (52 V04
185 . .SUBTITLE SUBPé - Exception handler for SUBP6 instruction
Input Parameters:

OPCODE (SP)

OLD _PC(SP)

OPERAND _1(SP) - sublen.rw

OPERAND-i(SP) - subaddr.ab

OPERAND_3(SP) = minlen.rw

OPERAND _4(SP) = minaddr.ab

OPERAND_5(SP) - diflen.rw

OPERAND_Q(SP) - difaddr.ab

OPERAND 7 (SP)

OPERAND _8(SP)

NEW PC(SP)

EXCEPTION_PSL(SP)

Qutput Parameters:
R0<15:0> - sublen.rw

R1 - subaddr.ab

R2<15:0> - minlen.rw

R3 - minaddr.ab

R4<15:0> - diflen.rw

RS - difaddr.ab

Implicit OQutput:

RO<31:16> = 0

R2<31.16> - 0

R4<31:16> - 0

SUBP6:

50 08 AE  3C MOVZWL OPERAND_1(SP),RO : R0O<C15:0> <~ sublen.rw
51 0C AE DO MOVL 0P€RAND_§(SP).R1 : Rl <~ subaddr.ab
52 10 AE 3C MOVZIWL OPERAND_3(SP),R2 ;: R2<15:0> <~ minlen.rw
53 14 AE DO MOVL OPERAND_4 (SP) ,R3 : R3 <= minaddr.ab
54 18 AE 3C MOVIWL OPERAND_S(SP) R4 ; R4<15:0> <~ diflen.rw
5% 1C AE DO MOVL GPERAND_6(SP) RS : RS <= difaddr.ab

Now that the operands have been loaded, the only exception parameter
other than the PC/PSL pair that needs to be saved is the old P(. However,
there is no reason why the state of the stack needs to be altered and we
save two instructions if we leave the stack alone.

PUSHAB VAXSEXIT EMULATOR ; Store the return PC
BRW VAX$SUBPS ;: Do the actual work

(alalelelelelealelelolaleleleleleleleloleleleaelalelelnleleleleleleolelealeleolelelelolelalselslelslw
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VAXSEMULATE - VAX=11 Instruction Emulator 16=SEP-1 gl. 81:29:1 AX/VMS Macro V04-00 Page 40 VAX
v04-000 EDITPC - Exception handler for EDITPC in 5-SEP=-1984 00:45:2 EMULAT.SRCIVAXEMULAT .MAR; 1 (33) V04

040A 1904 .SUBTITLE EDITPC - Exception handler for EDITPC instruction
040A 1905 ;+
040A 1906 ; Input Parameters:
040A 1907 ;
040A 1908 ; OPCODE (SP)
040A 1909 ; OLD_PC(SP)
040A 1910 ; OPERAND _1(SP) - srclen.rw
040A 1911 ; OPERAND_S(SP) - srcaddr.ab
040A 191; : OPERAND_3(SP) - pattern.ab
040A 1913 ; OPERAND _4(SP) - dstaddr.ab
040A 1914 ; OPERAND_S5(SP)
040A 1915 ; OPERAND_?(SP)
040A 1916 ; OPERAND_7(SP)
040A 1917 ; OPERAND"8(SP)
040A 1918 ; NEW PC(SP)
040A 1919 ; EXCEPTION_PSL(SP)
040A 1920 ;
040A 1921 ; Output Parameters:
0460A 1922 :
0640A 1923 ; RO<15:0> - srclen.rw
040A 1924 ; R1 - srcaddr.ab
040A 1925 ; R3 - pattern.ab
040A 1926 ; RS - dstaddr.ab
Q60A 1927 ; ..
060A 1928 ; Implicit Output:
040A 19%9 :
060A 1930 . RO<31:16> - 0
040A 1931 ; R2 - explicitly set to zero
040A 1932 . R& - explicitly set to zero
040A 1933 ;-
0640A 1934
040A 1935 EDITPC:
040A 1936

50 08 AE  3C 040A 1937 MOVZWL OPERAND_1(SP),RO ; R0<C15:0> <= srclen.rw

51 0C AE DO 0Q4OE 1938 MOVL OPERAND_2(SP) ,R1 : R1 <- srcaddr.ab

5¢ D& 0412 1939 CLRL R2 . R2 <~ 0
53 10 AE DO 0414 1940 MOVL CPERAND_3(SP) ,R3 : R} <~ pattern.ab
54 D4 0418 1941 CLRL Ré : Ré <=

55 14 AE DO 82}2 }32% MOVL OPERAND_4 (SP) ,RS : RS <= dstaddr.ab
041E 1944 ; Now that the operands have been loaded, the only exception parameter
041E 1945 ; other than the PC/PSL pair that needs to be saved is the old P(. However,
041E 1946 . there is no reason why the state of the stack needs to be altered and we
82}% }82; ; save two instructions if we Leave the stack alone.

0425°'CF  9F Q41E 1949 PUSHAB VAXSEXIT EMULATOR : Store the return PC
FBDB' 31 0422 1950 BRW VAXSEDITPC ; Do the actual work




VAXSEMULATE
v04-000

- VAX=11 Ins
Common Exit

T

tion Emulator

for VAX$xxxxxx Routines

+

Input

?

+SUBTITLE

16-SEP=1984 01:29:10 YAX/VMS Macro V04=00 Page
5=-SEP=-1984 00:45:28 C([EMULAT.SRCIVAXEMULAT.MAR;1

Common Exit Path for VAXSxxxxxx Routines

fFunctional Description:

This is the common exit path for all instruction=spe:ific routines.
The condition codes returned b¥ the VAXSxxxxxx routine are stored in
s

the exception PSL and control

passed back to the instruction stream

that executed the reserved instruction.

Parameters:

PSL contains condition code settings from VAX$xxxxxx routine.

OPCODE (SP) - Opcode of reserved instruction

OLD_PC(SP) = PC of reserved instruction

OPERAND_1(SP) = First operand specifier

OPERAND_g(SP) - Second operand specifier

OPERAND_3(SP) - Third operand specifier

OPERAND_4(SP) = Fourth operand specifier

OPERAND_S5(SP) = Fifth operand specifier

OPERAND_6(SP) - Sixth operand specifier

OPERAND_7(SP) - Seventh operand specifier (currently unused)
OPERAND 8(SP) = Eight operand specifier (currently unused) )
NEW_PC(5P) = PC of instruction following reserved instruction
EXCEPTION_PSL(SP) - PSL at time of exception

Implicit Input:

General registers contain architecturally specified values according
to specific instruction that was emulated.

Implicit Output:
Control is passed to the location designated bz “new PC'' with the
e

condition codes as determined by VAX$xxxxxx. The EXIT routine also
preserves general registers.

A A TR FERFE TR YEIEFEFE R FEFEFEFREFEFEFE FEFRE FE FE FRE IR FEFE FEFE FE FR PR FRE FS FR PR R

VAXSEXIT _EMULATOR::

leleleleleleleleleleleleleleleleleleleloleloleleleleleleloleleleleleleloldlelelelolelelolelelelelwl o)
o S O Y ol et ol R o o o F ol o o ol o o Y o a2l ol al AW W S O S Y L al o aF 2P S W S
O OO VOOV VYO VOOV VOOV O OV O VOO OO OO OVOVOOOVOVVOVOVOOVOVOVOOVOOOVOOO Vere
OCOOVOVVOVVVOVOVVOVIWOOTODOOCDAO000 NN NN NNNNNNOOOOOCONONONONOMVWWAWVLAWL. 0 DY
N = OO WNO NS AN = O O 00 NO W 85 AN =2 O O 00 NOMNA AN = O O 00 NOMA S IR = OO O ~NOMWNSS W O

LN AN NONDAONON NN AN N AN RNV RN AL NI NI AL NI NV NN NV RN NI NI AONLNINND NI NONOND
= et OO (0 NN N NN AAUAVAA A AWAA VNUAA WA VIA AT A WA T AR AT ARIUIWALA AT A VILVIVAVALA

76 OC MOVPSL =(SP) ; Save the new PSL on the stack
; Note that the next instruction makes no assumptions about the condition
; codes in the saved PSL.
0‘0 00 FO lNSV (SP)*.'Oo",- . .
2C AE EXCEPTION_PSL(SP) ; Replace saved condition codes
S€ co ADDL #NEW_PC,SP . Adjust stack pointer (discard old PC)
02 REI ; Return
.END
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VAXSEMULATE = VAX=11 Instruction Emulator 16-SEP-1984 81:29:10 VAX/VMS Macro V04-00 P
Symbol table 5-SEP-1984 00:45:28 [EMULAT.SRCIVAXEMULAT.MAR;1
<« OFFSET = 00000040 OPS$_ADDP4 = 00000020
. . .OPCODE = 00000038 OPS_ADDP6 = 00000021
ADDP4 0000026A R e OPS_ASHP = 000000F8
ADDP6 00000281 R 02 OPS_(MPC3 = 00000029
ASHP 000002A0 R 02 OP$_(MPC) = 00000020
CASE _TABLE_BASE 00000006 R 02 OP$_(MPP3 = 00000035
CASE_TABLE_Slic = 00000044 OP$_(MPP4 = 0000003,
CMPCY OUUUU1B7 R 02 OPS$_CRC = 00000008
CMPCS 000001CA R 02 OP$_CVTLP = 000000F9
CMPP3 000002C1 R 02 OPS_CVTPL = 00000036
CMPP4 00000204 R 02 OP$_CVIPS = 00000008
CRC 00000253 R 0¢ OP$_CVTIPT = 00000024
CVILP 00000¢EB R 02 OP$_CVTSP = 00000009
CVIPL 00000300 R 02 OP$_CVTTP = 00000026
CVIPS 00000315 R 02 OP$_DIVP = 00000027
CVIPT 0000032C R 02 OP$_EDITPC = 00000038
CVISP 00000348 R 02 0P$_LOCC = 0000003A
cviTP 0000035F R 02 OPS_MATCHC = 00000039
DIVP 00000378 R 02 OP$_MOVP = 00000034
EDITPC 0000040A R 02 OPS_MOVTC = 0000002E
EXCEPTION_PSL = 0000002C OP$_MOVTUC = 0000002F
FPD_CASE_TABLE_BASE 00000006 R 02 OP$_MULP = 00000025
INCCUDE _XDDP6 ~ = 00000000 OPS$_SCANC = 0000002A
INCLUDE _ADDP6 = 00000000 OP$_SKPC = 00000038
INCLUDE _ASHP = 00000000 OP$_SPANC = 00000028
INCLUDE _CMP(3 = 00000000 OP$_SUBP4 = 00000022
INCLUDE _CMPCS = 00000000 OP$-SUBPé = 00000023
INCLUDE _CMPP3 = 00000000 oPCODE = 00000000
INCLUDE _CMPP4 = 00000000 OPCODE_BASE = FFFFFFFB
INCLUDE ZCRC = 00000000 OPCODE _MAX = 00000038
INCLUDE ZCVTLP = 00000000 OPERAND_1 = 00000008
INCLUDE _CVTPL = 00000000 OPERAND_2 = 0000000C
INCLUDE _CVTPS = 00000000 OPERAND"3 = 00000010
INCLUDEZCVIPT = 00000000 OPERAND_4 = 00000014
INCLUDE_CVTSP = 00000000 OPERANDS = 00000018
INCLUDE_CVTTP = 00000000 OPERAND_6 = 0000001C
INCLUDE_D]VP = 00000000 OPERAND_8 = 00000024
INCLUDE _EDITPC = 00000000 PSLSM_ C = 00000001
INCLUDE_LOCC = 00000000 PSLSV_C = 00000000
INCLUDE _MATCHC = 00000000 PSLSV_FPD = 00000018
INCLUDE _mOVP = 00000000 SCANC™ 000001E6 R 02
INCLUDE _MOVT( = 00000000 SKPC 00000228 R 02
INCLUDE —_MOVTUC = 00000000 SPANC 000001FD R 02
INCLUDE_MULP = 00000000 SUBP4 00000304 R 02
INCLUDE ZSCANC = 00000000 SUBPS 000003EB R 02
INCLUDE _SKP( = 00000000 VAXSADDP4 tereenen X (2
INCLUDE ~ SPANC = 00000000 VAXSADDP6 rerwenen X (2
INCLUDE _SUBP4 = 00000000 VAXSAL DELTA_PC_TABLE LA AR AR R X 00
INCLUDE _SUBP6 = 00000000 VAXSASAP reranenr X (2
LOCC 00000214 R 02 VAXSCMP(C3 texeneer X (2
MATCHC 00000§3C R 02 VAXSCMPCS ravavenn X (2
movP 0000039A R 02 VAXSCMPP3 sreenenr X (2
MoviC 00000179 R 0¢ VAXSCMPP4 tevnenne X (2
MOV TUC 00000198 R 02 VAXSCRC ternnenr X Q2
MULP 00000385 R 02 VAXSCVTILP LAAALLEL N P
NEW_P( = 00000028 VAXSCVTILP_RESTART LAAALL L T S P
OLD_PC = 00000004 VAXSCVTPL™ teverrer X Q2

S
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VAXSEMULATE - VAX=11 Instruction Emulator 16=-SEP-1
Symbol table 5-SEP-1
VAXSCVTPL_RESTART vevnvane X (2
VAXSCVIPS sewennen X ()2
VAXSCVIPT veevevve X ()
VAXSCVIPT_RESTARY teaererr X (2
VAXSCVTSP teaveetr X ()2
VAXSCVTTP KeRRRREY X 02
VAXSCVTTP_RESTART veweervn X (7
VAXSDIVP AR AL AR X 02
VAXSEDITP(C reaxenrn X ()2
VAXSEDITPC RESTART creeeerw X (2
VAXSEMULATE 00000000 RG 02
VAXSEMULATE FPD 0000009C RG 02
VAXSEXIT_EMOLATOR 00000425 RG 0¢
VAXS$L0CC srexenex X ()2
VAXSMATCHC (AR ALl ] X 02
VAXSMOVP (A SRR AR ] X 02
VAXSMOVTC ' TX2X222; X 02
VAXSMOVTUC EARRAEER X 02
VAXSMULP LA AL LA S X 02
VAXSREFLECT_TO_VMS saweener X (00
VAXS$SCANC AR AR Ad X 02
VAX$SKPC LA RS2 A X 02
VAXSSPANC cenxenex X (2
VAXSSUBP&L \AAAAA R X 02
VAX$SUBP6 LAS AR A AL X 02
VAXS_OPCDEC rrvernere X 00
VAX$ _OPCDEC_FPD veeveers X 00
femcccccccccennaa +
i Psect synopsis !

PSECT name Allocation PSECT No. Attributes
. ABS 00000000 ( 0.) 00 ( O0.) NOPIC USR CON
$ABSS 00000000 ( 0.) 01 ( 1.) NOPIC USR (ON
_VAXSCODE 00000431 ( 1073.) 02 ¢ 2.) PIC USR (CON

L Y L R L T Y L ) +

! Performance indicators !

T T +
Phase Page faults CPU Time Elapsed Time
Initialization 9 00:00:00.05 00:00:00.76
Command processing 86 00:00:00.57 00:00:05.27
Pass ! 271 00:00:09.05 00:00:29.52
Symbol table sort 0 00:00:00.71 00:00:03.06
Pass 2 316 00:00:04.15 00:00:12.58
Symbol table output 16 00:00:00.12 00:00:00.39
Psect synopsis output 2 00:00:00.02 00:00:00.02
(ross-reference output 0 00:00:00.00 00:00:00.00
Assembler run totals 698 00:00:14.67 00:00:51.60

The working set Limit was 1500 pages. . .
memory were used to buffer the intermediate code.
There were 30 pages of symbol table space allocated to hold 532 non-local and 4 local symbols.

66591 bytes (131 pages) of virtua

ABS
ABS
REL

g
m =

X/VMS Ma
MULAT.SR

cro V04=00 Page
CIVAXEMULAT . MAR; 1

LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
LCL NOSHR

LCL

SHR

EXE
EXE

RD WRT NOVEC BYTE
RD NOWRT NOVEC QUAD

4
(3

3
4)

VAX
V04
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VAXSEMULATE L = VAX=11 Instruction Emulator 16-SEP~1984 01:29:10 VAX/VMS Macro v04-00 Page 44
VAX=11 Macro Run Statistics 5-SEP-1984 00:45:28 [EMULAT.SRCIVAXEMULAT MAR;1 (34)
2002 source Lines were read in Pass 1, prodgcin? 21 object records in Pass 2.
16 pages of virtual memory were used to define T4 macros.
¢eccnccssccsccsscsccnccccss +
! Macro library statistics !
¢tescscnssesscsssacscncsaccsacaa ¢+
Macro Library name Macros defined
_$2553DUA28 : CEMULAT.OBJIVAXMACROS . MLB; 1 3
$2558DUA28: [SYSLIBISTARLET.MLB; 2 )
TOTALS (alt Llibraries) 9

524 GETS were required to define 9 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VAXEMULAT/0BJ=0BJS : VAXEMULAT MSRCS:VAXEMULAT/UVYCATE=(ENHS:VAXEMULAT) +L1BS: VAXMACROS/LIB
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