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. Facility:
VAX=-11 Instruction Emulator
Abstract:

The routines in this module emulate the VAX-11 EDITPC instruction.
These routines can be a part of an emulator package or can be
called directly after the input parameters have been loaded into
the architectural registers.

The input parameters to these routines are the registers that
contain the intermediate instruction state.

Environment:

These routines run at any access mode, at any IPL, and are AST
reentrant.

Author:

Lawrence J. Kenah
(reation Date

20 September 1982
Moditied by:
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3 v01-008 LJX003S Lawrence J. Kenah 16=-Jul-1984

Fix bugs in restart logic.

R6 cannot be used as both the gxcegtion dispatch register and
a scratch register in the main EDITPC routine, Use R7 as the
scratch register. )

Add code to the EDITP(_1 resta~t routine to restore R7 as the
address of the sign Byte. _

Clear C-bit in saved F3W in END_FLOAT | routine,

Restore R9 (count of zeros) with CVIWL instruction.

Fix calculation of initial srcaddr parameter.

Preserve RB in READ_1_and READ_2 routines.

Preserve R7 in FLOAT_2 routine.

v01-007 LJK0032 Lawrence J. Kenah 5=Jul=1984
Fix restart routine to take into account the fact that restart
codes are based at one when computing restart PC. Load STATE
cell with nonzero restart code in ROPRAND_FAULT routine.

v01-006 LJK0026 Lawrence J. Kenah 19-Mar-1984

elelelelelelolelielsleololelolelelelelielels
(eolelelololololeoleleleoleolelelelelelelele]w
(olelelololelolclololelelaleolelelvlelelelw
(elelelelelelelelclslelelelelolelelelelelal
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0000 Final cleanup, especially in access violation handling. Make
0000 all of the comments in exception handling accurately describe
8888 what the code is really doing.

0000 v01-005 LJK0018 Lawrence J. Kenah 23-Jan-1984

0000 Add restart logic for illegal pattern operator. Add access
8888 violation handling.

0000 v01-004 LJKOO14 Lawrence J. Kenah 21-Nov-1983

0000 Clean up rest of exception handling. Remove reference

8888 to LIBSSIGNAL.

0000 v01-003 LJK0012 Lawrence J. Kenah 8-Nov=-1983

0000 Start out with R9 containing zero so that pattern streams
8888 that do not contain EOSADJUST_INPUT will work correctly.
0000 v01-002 LJK00O09 Lawrence J. Kenah  20-0ct-1983

8888 Add exception handling., Fix bug in size of count field.

8888 v01-001 Original Lawrence J. Kenah 20-Sep-1982
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.SUBTITLE Declarations
: Include files

.NOCROSS ; No cross reference for these

.ENABLE SUPPRESSION : No symbol table entries either
EDITPC_DEF ; Define intermediaie instruction state
PACK_DEF ; Stack offsets for exceptions

$PSLDEF ; Define bit fields in PSL

.DISABLE SUPPRESSION ; Turn on symbol table again

.CROSS ; Cross reference is OK now

; Equated symbols

00000020 BLANK = ~A™ "
00000020 MINUS = ~A"'="
00000030 IERO = *A''0"

; Local macro definitions

.MACRO EO READ
RESTART _POINT
BSBW “EQO_READ

.ENDM EO READ
: External declarations
.DISABLE GLOBAL

JEXTERNAL -

el e el e B D el el ) il el ) D ) el e i ) il ) ) P — D ) vl ) D = -l ) e sl el mmal

B 85 B 8~ B NN AN A N A A LNINI PO NI N POV NONY) ~b b b o iod e e i e e O OQ O OO OO OO

VAXSREFLECT _FAULT,~

VAXSROPRAND -

VAXSEDITPC OVERFLOU

s PSECT Declarations:

.DEFAULT DISPLACEMENT , WORD

PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG

BEGIN_MARK_POINT RESTART

0000

[elololelalelelelelelelalei=d=iol=lelalblelalelelalololelalolalealelalelelele olalalele]
(elolelelelelclelelelalalelelslalalelelalelalelalalelelelalelelelelalelelolelelelelelols
(alelelelelelelelealelvlololelalelaiclelalelalalelelalelelelelelelelalelelelelalelelelolel
elalelalelelelelolelelelelelelalelelalelalolelalolalalelolelelelelalelalclalelelelelela
NN =2 OO0 N PNENN) =2 O O 00 NO N £ LN =2 OO 00 “NONN SN — OO OG0 N O B L) —
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v04-000 VAXSEDITP(C - Edit Packed to Character St S-SEP-1684 00:45:1 EMULAT,SRCIVAXEDITPC.MAR; 1 (3) v
8888 }29 .SUBTITLE VAXSEDITP( - Edit Packed to Character String
;4
0000 148 ; Functional Description:
0000 149 ; _
0000 150 ; The destination string sfec1fied by the pattern and destination
0000 151 . address operands 1is replaced by the editted version of the source
0000 1S§ ; string specified by the source length and source address operands.
0000 153 ; The editing 1is performed according to the pattern strlni start1ng at
0000 154 . the address pattern and extending until a pattern end (EOSEND) pattern
0000 155 ; operator 1is encountered. The pattern string consists of one byte
0000 156 ; pattern operators. Some gattern operators take no operands. Some
0000 157 . take a repeat count which_is contained in the rightmost nibble of the
0000 158 ; pattern operator itself. The rest take a one byte operand which
0000 159 . tfollows the pattern operator immediately. This operand is either an
0000 160 ; unsigned integer lquth or a byte character. The individual pattern
8888 121 : operators are described on the following pages.
0000 16% ; Input Parameters:
0000 164 ;
0000 165 ; RO - srclen.rw Length of input packed decimal string
0000 166 . R1 - srcaddr.ab Address of input packed decimal string
0000 167 ; R} - pattern.ab Address of table of editing pattern operators
8888 }gg : RS - dstaddr.ab Address of output character string
0000 170 ; Intermediate State:
0000 171 ;
0000 172 ; N 23 15 07 00
0000 173 ; teceeemencen: cven tecemecmcercccsean $emececccccccaccan tececcccnceccnnes +
0000 174 ; ' 2.0 count ' srclen i : RO
0000 175 : teccccccccccccca- T A L T e L T +
0000 176 ; : srcaddr Vs R
0000 177 . L el tecmccccccncccnan docmcmcccccccccax $omccccccccccccan +
0000 178 ; ! delta-srcaddr ! delta~P( ' sign ' fitl Vot R?
0000 179 ; teccccccccncccna- trecmmccccncnnaaa teccccccccccccc- tewccccccncccccas +
0000 180 ; : pattern '+ R3
0000 181 : teccccccccccccnas temccccccccccceaa fecccccccccccccan $emcececconcccnca +
0000 182 ; ! loop=-count : state ' saved=-PSW | inisrclen ' : R&
0000 183 . teeccccccccccncaa teccccccrcccncnna $eerescccncccanan temcecomcccaancan +
0000 184 ; ' dstaddr ! : RS
0000 185 : - $mmmeccccccccccas temccccccccnnncan tecccccacccccrana +
0000 186 ;
0000 187 ; Output Parameters:
0000 188 ; ) . )
0000 189 . RO - Length of input decimal string i ] .
8888 }3? : E} - Address of most significant byte of input decimal string
0000 19% : R3 - Address of byte containing EOSEND pattern operator
0000 193 . R - 0 . ) .
8888 }gg : RS - Address of one byte beyond destination character string
0000 196 : Condition (Codes:
0000 197 ; )
0000 198 ; N <- source string LSS 0 (src = =0 =>N=0)
0000 199 ; 1 <- source str\n? EQL O .
0000 200 ; V <~ decimal overflow (nonzero digits lost)
0000 201 ; C <~ significance
0000 202 ;-
L ——
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’VOG-OOO VAXSE PC - it Packed to Character St g-SEP-19g4 00:45'1% !EHULAT.SRCJVAXEDITPC.HAR:1 9 (g) V0!
.ENABLE LOCAL_BLOCK
ASSUME EDITPC_B_STATE EQ 18 ; Make sure we test the right FPD bit
0200 ® 28: BRW VAXSEDITPC_RESTART ; Restart somewhere else
01ee 3 5%: BRW EDITPC_ROPRAND_ABORT ; Time to quit if illegal Llength
VAXSEDITPC::
F6 54 14 EO BBS N<EDITPC V FPD+16>,R4,2$ ; Branch if this is a restart
OFC3 8F BB PUSHR  #~M<RO,RY,R6,R7,RB8,R9,R10,R11> ; Save lots of registers
1F S0 B CMPW RO,#31 : Check for RO GTRU 31
FO 1A BGTRU <s ; Signal ROPRAND if RO GTRU %1
50 50 3¢ MOvVIWL RO,RO ; Clear any junk from high-order word
5¢ 20 9A MOVZBL #BLANK,R? : Set fill to BLANK, stored in R2
59 D4 CLRL R9 : Start with '"'2ero count'' of zero
ESTABLISH HANDLER EDITPC_ACCVIO
S8 DC MOVPSL RT1 ; Get current PSL
58 08 8A BICB #<PSLSM N!PSLSM_V!PSLSM_(>,R11 ; Clear N-, V-, and C-bits
58 04 88 BISB  #PSLSM_Z,R11 ; Set 2-bit.

. We need to determine the sian in the input decimal string to choose
. the initial setting of the N-bit in the saved PSW.

57 SO Q& 01 EF EXTZV  #1,44,R0,R7 ; Get byte offset to end of string

57 M co ADDL R1,R7 : Get address of byte containing sign
MARK POINT EDITPC_1 , RESTART
57 67 04 00 EF EXTZV  #0.,#4,(R7).R7 ; Get sign ''digit'’ into R7

CASE R7,LIMIT=#10,TYPE=B,<~ ; Dispatch on sign
20§ .- : 10 => +
108 ,- s 11 => -
20%,- s 12 => +
10%.- : 13 = -
208 .- 216 => ¢
208,- 215 => ¢
>
; Sign is MINUS
8 08 88 108: BIS8 #PSLSM_N, R11 : Set N-bit in saved PSW
54 20 9A MOVIBL #MINUS RS : Set sign to MINUS, stored in R4
03 BRB TOP_OF _LOOP : Join common code
; Sign is PLUS (but initial content of sign register is BLANK)
5« 20 9A 208: MOVIBL #BLANK,R& : Set sign to BLANK, stored in R&

The architectural description of the EDITPC instruction uses an exit flag
to determine whether to continue reading edit operators from the input
stream. This implementation does not use an explicit exit flag. Rather, all
of th: end processing is contained in the routine that handles the EOSEND
operator.

. The next several instructions are the main roytine in this module, Each
. pattern is used to dispatch to a pattern-specific routine that performs
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; its designated action. These routines (except for EOSEND) return control
: to TOP_OF_LOOP to allow the next pattern operator to be processed.

TOP_OF _LOOP:
PUSHA8 B“TOP_Of _LOOP : Store ''return PC"

The followinyg instructions pick ug the next byte in the pattern stream and
dispatch to a pattern specific subroutine that Berforms the des1gnated
action. Control is passed back to the main EDITPC Loop by the RS
instructions located in each pattern-specific subroutine.

0
—
e o—
own
rc

FD Af  OF

; Note that the seemingly infinite loop actually terminates when the EOSEND
. pattern operator is detected. That routine insures that we do not return
: to this Loop but rather to the caller ot VAXSEDITPC.

MARK _POINT EDITPC_2 RESTART

CASE™  (R3)+,LIMIT=#0 TYPE=B
EOSEND_ROUTINE, - : 00 - EOSEND
EOSEND FLOAT ROUTINE,- : 01 - EOSEND FLOAT
EOSCLEAR SIGRIF ROUTINE,- ; 02 - EOSCLEAR_SIGNIF
EOSSET SIGNIF RUUTINE.- ;: 03 - EOSSET SIGNIF
EOSSTORE_SIG ROUTINE, - ; 04 - EOSSTORE_SIGN

MARK _POINT EDITPC 3

CASE =1(R3),LIMIT=#%X40, TYPE=B, <~
EOSLOAD_FILL_ROUTINE,- : 40 - EOSLOAD_FILL
EOSLOAD SIGN_ROUTINE,- ; 41 - EOSLOAD_SIGN
EOSLOAD PLUS "ROUT INE . - ; 42 - EOSLOAD_PLUS
EOSLOAD MINUS ROUTINE,- : 43 - EOSLOAD MINUS
EO$INSERT ROUTINE,- : 44 - EOSINSERT
EOSBLANK _ZERO ROUTINE,- : 45 - EOSBLANK ZERO
EOSREPLACE SIGN_ROUTINE,- : 46 - EOSREPLACE _SIGN
EOSADJUST _INPUT_ROUTINE, - : &7 - EOSADJUST_INPUT

MARK_POINT EDITPC_4

FF A3 OfF 93 BITB #°81111,-1(R3) "~ ; Check for 80, 90, or AQ
10 13 BEQL 30% : Reserved operand on repeat of zero
MARK POINT EDITPC S ,
57 FF A3 04 04 EF EXTIV  #4,#4,-1(R3) ,R7 ; Ignore repeat count in dispatch

CASE R7,LIMIT=#8,TYPE=B,<~
eo$FILL_ROUFINE,- . 81 to 8F - EOSFILL
EOSMOVE "ROUTINE , - : 91 to 9F - EOSMOVE
eostOAT _ROUTINE,- P Al to AF - EOSFLOAT

: If we drop through all three CASE instructions, the pattern operator is
: unimplemented or reserved. R3 is backed up to point to the illegal
. pattern operator and a reserved operand FAULT is signalled.

53 07 30%: DECL R3 ; Point R3 to 1llegal operator
SE 04 co ADDL #4,5P ; Discard return P
011E 1 BRYW EDIIPC_ROPRAND-FAULT ;: Initiate exception processing
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LSUBTITLE Description of Pattern=-Specific Routines
+
. Functional Description:

o
o
O
wn

There is a separate action routine for each pattern operator. These
routines are entered with specific re?lster contents and several
scratch registers at their disposal. They perform their designated
action and return to the main VAXSEDITPC routine.

There are several words used in the architectural description of this
instruction that are carried over into comments in this module. These
words are briefly mentioned here.

char Character in bgae following Eattern operator (used b

EOSLOAD FILL, EOSLOAD_SIGN, EOSLOAD_PLUS, EOSLOAD_MINUS,
and EOSINSERT)

length Length in b‘te follouing pattern operator (used bb
EOSBLANK_ZERO, EOSREPLACUE_SIGN, and EOSADJUST_INPUT)

repeat Repeat count in bits <3:0> of gattern operator (used by
EOSFILL, EOSMOVE, and EOSFLOAT

The architecture makes use of two character registers, described
as appearing in different bytes of R2. For simplicity, we use an
additional register.

fitl Stored in R2<7:0>

sign Stored in R&<7:0>

Finally, the architecture describes two subroutines, one that obtains
the next digit from the input string and the other that stores a
character in the output string.
READ Subroutine EO_READ provides this functionality
STORE A single instruction of the form
MOVB xxx,(R5)+
or
ADDB3  #ZERO,R7,(R5)+
stores a single character and advances the pointer.

Input Parameters:

RO - Updated length of input decimal string

R1 - Address of next byte of input decimal string

R = Fill character

R3 - Address of one byte beyond current pattern operator

R4 - Sign character ) .
RS - Address of next character to be stored in output character string
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Several registers are used to contain intermediate state, passed
from one action routine to the next.

- Contains latest digit from input stream (output from EO_READ)
R8 =~ Used as loop counter i i
R9 =~ Contains the value described in the architecture as R0<31:16>
R11 - Pseudo-PSW that contains the saved condition codes

Side Effects:
The remaining registers are used as scratch by the action routines.
R6 - Scratch register used onlx by access violation handler
R7 = Output parameter of EO_READ routine )
R8 = Scratch register used by pattern-specific routines
Output Parameters:
The actual output depends on the pattern operator that is currently

executing. The routine headers for each routine will describe the
specific output parameters.
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-1
-1
Subroutine (READ Next Digit)

(V]
~0
0

This routine reads the next digit from the input packed decimal
string and passes it back to the caller,

Input Parameters:

RO - Updated length of input decimal string
R1 - Address of next byte of input decimal str ng
R9 - Count of extra zeros (see EOSADJUST_INPUT)

(SP) = Return address to caller of this routine

Note that R9<15:0> contains the data described by the architecture as
appearing in R0<31:16>. In the event of an restartable exception
(access violation or reserved operand fault due to an ille?al pattern
operator), the contents of R9<15:0> will be stored in R0O<31:16>. In
order for the instruction to be restarted, the '‘zero count’'’ (the
contents of R9) must be preserved. While any available field will do
in the event of an access violation, the use of R0<31:16> is clearly
specified for a reserved operand fault.

Output Parameters:
The behavior of this routine depends on the contents of R9

R9 is 2ero on input

RO - Updated by one ) .

R1 - Updated by one if RQ<0> is clear on input
R7 - Next decimal digit in input string

R9 - Unchanged

PSW<Z> is set if the digit is zero, clear otherwise
R9 is nonzero (LSS 0) on input

RO - Unchanged

R1 - Unchanged

R?7 - lero

R9 = Incremented by one (toward zero)

PSW<I> is set

(IR TR TR PR IR FESEEIEFE FREE NN EE EA LR XN FE NI P N N TS N I I T IS S R I IR S PSR TR TR ISR Y SPRR PR TP JOSE I Y
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EQO_READ:

59 DS TSTL R9 ; Check for "RO'' LSS O

13 12 BNEQ 20% . Special code it nonzero )

50 07 0099 DECL RO ; Insure that digits still remain

14 19 0098 BLSS 30 ; Reserved operand if none

06 50 E9 8828 BLBC RO,10% : Next code path is flip flop

00A0 : RO was even on input (and is now odd), indicating that we want the lLow
00AQ ; order nibble in the input stream. The input pointer R1 must be advanced
00A0 : to point to the next byte.
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MARK POINT READ 1

EXTZV  #0,#4,(R1)+,R7 : Load low order nibble into R7

RSB : Return with information in Z-bit

. RO was odd on input (and is now even), 1ndicating that we want the high
; order nibble in the input stream. The next pass through this routine will
; pick up the low order nibble of the same input byte.

MARK POINT READ 2
108: EXTIV w4, #4,(R1),R? ; Load high order nibble into R7
RSB : Return with information in Z2-bit

: R9 was nonzero on input, indicating that 2eros should replace the original
. input digits.

208: INCL R9 : Advance R9 toward zero
CLRL R7 . Behave as if we read a zero digit
RSB . Return with Z-bit set

The input decimal string ran out of digits before its time. The architecture
dictates that R3 points to the pattern operator that requested the input
digit and RO contains a =1 when the reserved operand abort is reported.

It is not necessary to Load RO here. RO already contains -1 because it just
turned negative.

30$: DECL R3 ; Back up R3 to current pattern operator
ADDL #8,SP . Discard two return P(Cs
BRW EDITPC_ROPRAND _ABORT ; Branch aid for reserved operand abort

- b
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v04-000 EOSINSERT = Insert Character ~SEP=-1984 00:465:19 [EMULAT.SRCIVAXEDITPC.MAR;1 (6) vo
00B9 486 .SUBTITLE EOSINSERT = Insert Character
00B9 487 ;¢ _ :
00B9 488 ; Functional Description:
0089 489 ;
0089 490 ; Insert a fixed character, substituting the fill character if
00B9 491 ; not significant.
0089 49§ ;
0089 493 ; Input Parameters:
00B9 496
0089 495 ; R% = Fill character
00B9 496 ; RS - Address of character to be inserted if significance is set
00B9 497 ; RS = Address of next character to be stored in output character string
00B9 498 ; R11<C> = Current setting of significance
C0B9 499 ;
9089 500 ; Output Parameters:
0089 501 ;
0089 502 Character in pattern stream (or fill character if no significance)
8833 ggz . is stored in the the output string.
0089 505 . R - Advanced beyond character in pattern stream ]
0089 506 ; RS « Advanced one byte as a result of the STORE operation
0089 S07 ;-
0089 508
00B9 509 EOSINSERT ROUTINE: . o
04 58 00 E1 00B9 510 8BC #PSLSV_C,R11,108 ; Skip next if no significance

00BD 5N MARK _POINT INSERT_1 '

85 83 90 008D 51% MOVB (R3)+,(RS5)+ : STORE ''ch’’ in output string

05 00C0 N RSB

00C1 514
00C1 515 MARK _POINT INSERT_2 .

85 52 90 00C1 516 108: MOVB R2,(R5)+ : STORE fill character

53 D& 00C& 517 INCL R3 ; Skip over unused character
05 00C6 518 RS8
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.SUBTITLE EOSSTORE_SIGN = Store Sign
Functional Description:

wH n

+

The contents of the sign register are placed into the output string.
Input Parameters:

R4 - Sign character ]
RS - Address of next character to be stored in output character string

Output Parameters:
Sign character is stored in the the output string.

RS - Advanced one byte as a result of the STORE operation

We Ve e O Ve B Ve Vs Ve We Ve Vs Ve Ve Ve Ve

EOSSTORE SIGN ROUTINE:
MARK _POINT STORE _SiGN_1
:gga R4, (RS)+ : STOPE sign character
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v04-000 EOSFILL - Store Fill S-SEP-1984 00:45:19 [EMULAT.SRCIVAXEDITPC.MAR;1 (8) V0!
563 .SUBTITLE EOSFILL - Store Fill

+*

Functional Description:

The contents of the fill register are placed into the output string
a total of ''repeat’’ times.

Input Parameters:

R2 = Fill character _ )
RS - Address of next character to be stored in output character string

=1(R3)<3:0> - Repeat count is stored in right nibble of pattern operator
Output Parameters:
Fitl character is stored in the output string ''repeat’'’' times

RS - Advanced '‘repeat’'' bytes as a result of the STORE operations

Ve Ve Ve We e e Ve D00 TeVe Ve Ve Ve Ve %e e Ve B

EOSFILL_ROUTINE:

=l=loi=lelolelolalelalolalelelelelalalalelalnlelelalals
jejelololelelelelelclelelelislalelololelelelslslplelelels)
OOV ICOIOO
~ & — =000 O 0o 0o 0o Co G 00 0o b 0o 0b 0o 00 0o 0D G G D G0 0 (0
NN AV UVNA VAV VAUV IV
NOOOCOO OO O O O VNN IWAUWALNLTUIN S 5 0 0 0
O 000NN AN 2 OO0 NN LN = O 0 00 O N o~

“MARK _POINT FILL_Y
58 FF A3 04 00 EF EXT2VY  #0,#4,-1(R3)R8 : Get repeat count from pattern operator
MARK _POINT FILL_2 , RESTART ]
85 S52 90 108: MOVB~  R2,(RS)+ ; STORE fill character
FA 58 62 gggGTR R8,10$ ; Test for end of loop
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v04-000 EOSMOVE -~ Move Digits 5=SEP-1984 00:45:19 [EMULAT.SRCIVAXEDITPC.MAR;1
.SUBTITLE EOSMOVE - Move Digits

i J
Functional Description:

The right nibble of the pattern operator is the repeat count. Ffor
repeat times, the following algorithm is executed. The next digit is
moved from the source to the destination, If the digit 1is non-zero,
significance is set and zero is cleared. [f "the digit is not
significant (i.e., is a leading 2ero) it is replaced by the contents
of the fill register in the destination.

EOSMOVE _ROUTINE :

OOO0OOOOOOOCOOOOCTOOOOOOOOOOOOOOOOOO
jelelalelalelalele]leololaleoleleleleleleoleoleoleoleolelololeoleoleolelole)
malnsinainslncinainalnaleslasiaslslaslislplwlolelolivliololelviciviviolololwl w)
€0 OO NN N b OO O O O O~ — I M 00 OO 00 G0 00 O GO OO GO 00 00 GO OB 0D 00

wn
OO OO OO OO N O O OO 00 00000000 0000 0000 00~ N N NN~~~
AN — O O 00 O NS LN — OO Q0 O N SN NN =2 O D Q0 O N B LD

5
5
5
5
5
5
5
)
b)
5
g
5 MARK_POINT MOVE _1
S8 FF A3 04 00 EF g EXTZY  #0,#4,-1(R3)R8 : Get repeat count
588 10s8: EQO_READ . Get next input digit
0F 13 5 BEQL 30% : Is it zero? Branch if yes

58 01 88 ] BIsB #PSLSM_C,R11 . Indicate significance

S8 06 BA g BICB #PSLSM_Z,R1 : Also indicate nonzero
5 MARK POINT MOVE_2 , RESTART

8BS S7 30 81 594 20$: ADDBS  #ZERO,R7,(RST+ ; STORE digit in output stream
EE 58 FS 5 SOBGTR R8,10$ . Test for end of Loop
05 g RSB
F4& 58 00 EO g 30%: BBS #PSLSV_C,R11,208 : It significance, then STORE digit

6 MARK_POINT MOVE_3 , RESTART . _

85 52 90 6 MOvsB R2,(R5)+ ; Otherwise, STORE fill character

£3 58 Bg 2 gggGTR R8,108 : Test for end of loop
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v04-000 EOSFLOAT - Float Sign 5=SEP=1984 00:45:19 (EMULAT.SRCIVAXEDITPC.MAR;1 (10) V0!
Q00FC 605 .SUBTITLE EOSFLOAT - Float Sign
00FC 606 ;¢ , .
00FC 607 ; Functional Description:
Q0FC 608 ; _
Q0FC 609 ; The right nibble of the fatgern operator is the repeat count. Ffor
00FC 610 ; repeat times, the following algorithm is executed. The next digit
Q0FC 611 ; from the source is examined. If it is non-zero and significance is
00FC 612 ; not yet set, then the contents of the sign register is stored in the
Q0FC 613 ; destination, significance is set, and 2ero is cleared. It the digit
00FC 614 ; is significant, it s stored in the destination, otherwise the
00FC 615 ; contents of the filiL register is stored in the destination.
Q0FC 616 ;-
00FC 617
Q0FC 618 EOSFLOAT ROUTINE:
00FC 619 MARK _POINT FLOAT 1
S8 FF A3 04 00 EF 8%5 25? EXTZO  #0,#4,-1(R3),R8 ; Get repeat count
0102 622 108: EO_READ . Get next input digit
0B 58 00 EO 0105 623 8BS #PSLSV_C,R11,208 : Is significance set? Branch if yes.
1 13 0109 624 BEQL 308 . Is digit zero? Branch if yes.

010B 625 MARK_POINT FLOAT_2 , RESTARTY _

85 54 90 010B 626 MOVB R4, (R5)+ ; STORE sign

58 01 88 010 627 BISB #PSLSM_C,R11 . Indicate signiticance

58 04 BA 8}}2 g%g BI(B #PSLSM_Z RN . Also indicate nonzero
0114 630 MARK _POINT FLOAT_3 , RESTART

85 57 30 81 0114 631 20%: ADDBY  #ZERO,R7,(RS)? : STORE digit in output stream
E7 58 £S5 0118 632 SOBGTR R8,10$ ; Test for end of loop
05 011B 633 RSB

011C 634
011C 635 30s: MARK _POINT FLOAT_4 , RESTART ' _

85 52 90 011C 636 MOVB R2,(R5)+ : Otherwise, STORE fill character

EO 58 F5 O 637 SOBGTR R8,10% . Test for end of Loop
05 0122 638 RSB
L
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V04~ EOSEN OAT - End Floating Sign 5=SEP=-1984 00:45:19 [EMULAT.SRCIVAXEDITPC.MAR;1 (n
.SUBTITLE EOSEND_FLOAT - End Floating Sign

+

Functional Description:

If the floating si?n has not yet been placed into the destination
string (that is, if significance is not yet set), then the contents
of th: sign register are stored in the output string and significance
is set.

Input Parameters:
R4 = Sign character .
RS = Address of next character to be stored in output character string
R11<C> = Current setting of significance

OQutput Parameters:

Sign character is optionally stored in the output string (it
significance was not yet set).

R53 - Optionally advanced one byte as a result of the STORE operation
R11<(> - (Significance) is unconditionally SET

e 8s Do Ve Ve Ve Vs BB Ve Ve B Vs Ve Vs Ve Ve BB B

ooooorOrOOONONONOOOOORO OO OO OO OOO
[0 Yo Yo No No W TW IV TV TN TV TV IW IV TV, I A O A A O N
SN =2 O O OO NV SN =2 O OO0 NON N LS NN = O

EOSEND_FLOAT_ROUTINE:

(elelelelelelelelololelelelelalalealeleleolélolelelelelelelo B
vl el ) ) b ) e el vl il ) il el il i el il il el i e D D e e oD e e D [ ] —
NINUAINI NI NINININI NI AINIAININININININONORORIAIAIRONINAINOND
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03 58 00 €2 665 BBSS #PSLSV_C,R11,108 ; Test and set significance
666 MARK_POINT END_FLOAT_1
85 S4 90 667 MOVB R4, (RS)+ ; STORE sign character
05 668 10$: RSB
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v04-000 EOSBL IERO - Blank Backwards When ler 5-SEP=-1984 00:45:19 [EMULAT.SRCIVAXEDITPC.MAR;1 (12) V0!
LSUBTITLE EOSBLANK_ZERO - Blank Backwards When lero

+

Functional Description:

The pattern operator is followed by an unsigned byte integer Length.
[t the value of the source string is zero, then the contents of the
f;lg register are stored into the Last length bytes of the destination
string.

Input Parameters:
R§ = Fill character .
R5 = Address of "'length’’, number of characters to blank ]
RS - Address of next character to be stored in output character string
R11<Z> - Set if input string is zero

Output Parameters:

Contents of fill register are stored in last '‘length’’ characters
of output string if input string is zero.

R3 - Advanced one byte over ''length’’
RS = Unchanged

--oo-oo-oorooooro~roro~roo-o~roooooorooorororOrOOCO0 O
OO 00CO00 00000000000 NN NNNNNNNN
N = O OO NO N 8N 2 OO OO NON NP i) — O
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693 .
694 ; Side Effects:
695 '
696 R8 is destroyed
697 ;-
698
699 EOSBLANK ZERO_ROUTINE:
700 MARK _POINT BLANK_ZERO_1

58 83 9A 701 MOVZBL (R3)+,R8 ; Get length o

09 58 02 &1 702 BB(C #PSLSV_Z,R11,208 : Skip rest if source string is zero

55 58 (2 703 SUBL R8.RS : Back up destination pointer
704 MARK_POINT BLANK_ZERD_2 , RESTART

85 52 90 705 108: MOVB R2,(RS)+ . STORE fill character

FA 58 F5 706 SOBGTR RB8,10% : Check for end of Lloop
05 707 208: RSB
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- Replace Sign When Jero 5-SEP-1984 00:45:19 ([EMULAT.SRCIVAXEDITPC.MAR; 1 (13) VO

. LSUBTITLE EOSREPLACE_SIGN - Replace Sign When Zero
Functional Description:

VAXSED ] TP( - VAX=11 ED]
v04-000 EOSREPLACE_S

— el el ol el

1t the value of the source string is zero, then the contents of the
fill register are stored into the byte of the destination string
that is ''length’’ bytes before the current position.

Input Parameters:
R% = Fill character '
R3 - Address of "‘length'’, number of characters to blank )
RS = Address of next character to be stored in output character string
R11<Z> - Set if input string is 2ero

Output Parameters:

Contents of fill register are stored in byte of output string
Length'’ bytes before current position if input string is zero.

R3 - Advanced one byte over '‘length’’
RS = Unchanged

Side Effects:
R8 is destroyed

L Z R EFE FEFE FEFENE FEFE FE FE SR EE FE FRE N EFRENFE FE FIE NI N X I RN

EOSREPLACE _SIGN_ROUTINE:

[=lelelaleialelelelelalelelalalealele]lelealealelalealelelelolelelelelelelels
B 8 B 85 U N A N AN U i Ll U U N AR A N U AN N U N N A W AN R N A A N N
b VNIV e lalatalalalaYatatalalalalalalalalalalalalnlalalalalalalaYa Yl

. el s ol il el el vl il il il i el el i D D il el e D D oD B e B B e D '

MARK POINT REPLACE_SIGN_1
58 83 9A MOVZBL (R3)+,R8 ; Get length o
07 58 02 &1 BB(C #PSLSV_7,R11,108 . Skip rest it source string is zero
58 55 58 (3 SUBL3 R8,RS,R8 ; Get address of indicated byte
MARK _POINT REPLACE_SIGN_2 ,
68 52 90 MOVB R2, (RB) : STORE fill character
05 108 : RSB
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v04-000 EOSLOAD xxxxxx - Load Register -SEP-1984 00:45:1 CEMULAT.SRCIVAXEDITPC.MAR; 1 (14) VO
0148 746 +SUBTITLE EOSLOAD _xxxxxx = Load Register
014B 747 ;¢ _ .
014B 748 ; Functional Description:
0148 749 . ,
0148 750 ; The contents of the fill or sign register are replaced with the
8}23 ;g1 : character that follows the pattern operator in the pattern stream.
0148 7S§ ; EOSLOAD_FILL Load Fill Register
0148 754 ;
8}23 ;gz ; EOSLOAD_SIGN Load Sign Register
8}28 ;gg : EOSLOAD_PLUS Load Sign Register If Source String Is Positive (or Zero)
8}23 ;28 : EOSLOAD_MINUS Load Sign Register If Source String Is Negative
014B 761 ; Input Parameters:
0148 76% :
0148 763 ; R3 - Address of character to be loaded
8}2% ;2; : R11<N> - Set if input string is LSS zero (negative)
0148 766 ; Output Parameters:
0148 767 ; ) . .
0148 768 ; It entry is at EOSLOAD_FILL, the fill register contents (R2<7:0>) are
8}23 ;98 : replaced with the next character in the pattern stream,
0148 771 ; It one of the other entry goings is used (and the appropriate conditions
0148 772 ; obtain), the contents of the sign register are replaced with the next
0148 773 ; character in the pattern stream. For simplicity of implementation, the
8}23 ;;g : sign character 1s stored in R4<7:0> while this routine executes.
0148 776 . In the event of an exception, the contents of R4<7:0> will be stored
0148 777 ; in R2<15:8>, either to conform to the architectural specification of
0148 778 ; register contents in the event of a reserved operand fault, or to
0148 779 ; allow the instruction to be restarted in the event of an access
0148 780 ; violation,
0148 781 ; , _
0148 782 ; R3 - Advanced one byte over new fill or sign character
0148 783 ;-
0148 784
0148 785 EOSLOAD_FILL_ROUTINE:
014B 786 MARK _POINT LOAD _xxxx_1 _
5¢ 83 90 014B 787 MOVB (R3)+,R2 ; Load new fill character
05 014 788 RSB
014F 789
014F 790 EOSLOAD_SIGN_ROUTINE:
014F 791 MARK_POINT LOAD _xxxx_2 i )
5 B3 90 0Q14F 792 Move (R3)+,R4 : Load new sign character into R4
05 015% 793 RSB
015 794
0153 795 EOSLOAD_PLUS_ROUTINE: .
F8 58 03 E1 0153 796 BB(C #PSLSV_N,R11,EOSLOAD_SIGN_ROUTINE ; Use common code if plus
53 06 0157 797 INCL R3 ; Otherwise, skip unused character
05 0159 798 RSB
015A 799
015A 800 EOSLOAD_MINUS_ROUTINE: . _
F1.58 03 €O 0154 801 8BS #PSLSV_N,R11,EO8LOAD_SIGN_ROUTINE ; Use common code if minus
53 D6 O015¢ 802 INCL R3 : Otherwise, skip unused character
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05 0160 803 RSB
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F - Significance 5-SEP=-1984 00:45:19 [EMULAT.SR J AX
.SUBTITLE EOSxxxxxx_SIOGNIF = Si

Functional Description:

=00 Page 21
17P ; (15)

ignificance

+

The significance indicator ((=bit in auxiliary PSW) is set or
cleared according to the entry point.

Input Parameters:
None

Output Parameters:

(elelelelelelelolalelalelelelalelelalalalelelels]w]
ol el cd anl cnd et b cndd e ) add el D e e i el D ) el el e el condh e
o-oooooOrOrOrOOOFOOrO~ONO~OOCOOOCOOOCOOO

QD AN S b b s s ol e el ot sl e e el el sl dh el el o s canh

EOSCLEAR_SIGNIF R11<(> is cleared
EOSSET_SIGNIF R11<(> is set
EOSCLEAR _SIGNIF _ROUTINE:
S8 01 B8A BICB2 T#PSLSM_C,R11 ; Clear significance
05 RSB
EOSSET_SIGNIF _ROUTINE:
8 O gg géiaz #PSLSM_C,R11 ; Set significance
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.SUBTITLE EO_ADJUST_INPUT = Adjust Input Length
Functional Description:

+

The pattern gperator is followed by an unsigned byte integer length in
the range 1 through 31. If the source string has more digits than
this lenath. the excess leading dig1ts are read and discarded. If any
discarded digits are non-zero then overflow is set, significance is
set, and zero is cleared. If the source string has fewer digits than
this Llength, a counter 1is set of the number of Leading 2eros to
supply. his counter is stored as a negative number in R0O<3T:16>.

We e e Ve Be Ve e e B Soeve

(elelelalelelalalelelelalalalelolealelalalelelalalealelelele)

b D D e e e e b D e D e D e el S D el e e el el e ) e B B eed e
00000000 ~N~NNNNNN~NOo-O OO~ OO OoOrONO OO OMOMOMOE N
AN OO NS S NOM VOO0 VOO OOV OOV OOVO0
VVWAANNUNAWUIVAWNES S B BB BB B BN N NN NN C D
VOO NO NS NN =2 OV NN WS LN = OV ~NOC NS LN = —

EOSADJUST _INPUT_ROUTINE:
MERK _POINT ADJUST_INPUT 1
58 83 9A MOVZBL (R3)+,R8 ; Get ''length'’ from pattern stream
58 50 38 (3 SUBL R8 ,RO,R8 ; Is length Larger than input Llength?
11 18 BLEQU 30§ ; Branch if yes , '
59 D¢ CLRL R9 ; Clear count of zeros (''R0<31:16>'")
10%: EO_READ : Get next input digit
06 13 BEQL 20$ : Skip to end of loop it zero
58 04  BA B1(8 #PSLSM 7 ,R11 ; Otherwise, indicate nonzero
568 03 88 BISB #<PSLSM_C'!'PSLSM_V>,R11 ; Indicate significance and overtlow
F2 58 FS 208: SOBGTR R8,10$ ; Test for end of loop
05 RSB
59 58 gg 30s: gggL R8.R9 ; Store difference into ''R0O<31:16>"'
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+

The edit operation is terminated.

The architectural description of EDITPC divides end processing between
the EOSEND routine and code at the end of the main loop. This
implementation performs all of the work in a single place.

The edit operation is terminated. There are several details that this
routine must take care of.

1. The return PC to the main dispatch Loop is discarded.
2. R3 is backed up to point to the EOSEND pattern operator.

3. A special check must be made for negative zero to insure that
the N-bit is cleared.

4. If any digits still remain in the input string, a reserved
operand abort is taken.

5. R2 and R& are set to zero according to the architecture.
Input Parameters:

RO - Number of digits remaining in input string
R3 - Address of one byte beyond the EOSEND operator

- Return address in dispatch Loop in this module (discarded)
Saved RO
Saved R1
Saved R6
Saved R7
Saved R8
Saved R9

Saved R1

R1
P

Saved
Return

oSO SO
PN P P
NI NDNWNITWVINNWD
VOUVUVOVUVOOVOUMO
" N " Nl o Vst N st e ot

to caller of VAXSEDITPC

Output Parameters:

COOO0OVVOVYVVVOVOVVOVIOOOOOO0000C0 N NN NNNNNN~NOOC O OO OO0 MDD

NN SN =2 O O 00 NOMN SN = OO O NN S WA =2 OOV NN NS NN = OO0 NOMA S LIN) S OO NS LN —- Qo

PEYEYTEYEIE AR AT E TR FE FE PR FE FEFE FE FEREFE TR FENFE PR FE FE FE FE FE FR FE FE PR PR FE PR PR PR PR PR FE FE TS PR FE FE FI PR FIE PR PR PR TS R TR

~O~0 0O O W G000 0o 0o OO GO 0O OO OO Go 0o o GO 0O O £ 0o 0 08 O 00 0D 00 00 OB 00 00 OB 0B 0800 OB 0 o 00 0000 00 CO

|f no overtlow has occurred, then this routine exits through the RSB

(alelelelelalalelelelelalelalalelelealalelelelelelealolealalelalelelelelelalelelalelelelaleolealelaleleolelelalalalsele
QG GurarGurSurGur S urSur S Surfurur-urSur-GurGurSurfinr SurGurSurSurGur GG GurSurSur S GurSurSurur-Sur@urSurtr-GurSnr e SurGurSurur SurSur G SunrSurGurnrGurfrd
(o Yo To Yo Yo Yo Yo Lo To To -To To Yo To.Te To .To To 2o To To.To -To To Yo 2o 1o 2o To .To To To To T -To To Jo To To .To Yo To To Yo To To To To.To To To To 2o To .To 1o To. ]
NN N NN NN NN NN NN NN NN NN N NN NN NN NN NN NN N NN N NN NN NI NN NN NN N SN N SN NS SN N N

38 instruction with the following cutput parameters:

38 These register contents are dictated by the VAX architecture
90 RO - Length in digits of input decimal string _ ]
9 R1 - Address of most significant byte of input decimal string
21 R¢ = Set to zero to conform to architecture

91 R3 - Backed up one byte to point to EOSEND operator

91 R4 - Set to zero to conform to architecture )

g} RS « Address of one byte beyond destination character string
3} PSL<V> is clear
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It the v-bit is set, then control is transferred to VAXSEDITPC_OVERFLOW
where a check for decimal overflow exceptions is made.

The registers are Loaded with their correct contents and then saved on
the stack as follows:

00(SP) - Saved RO
04(SP) - Saved R1
08(SP) - Saved R
12(SP) = Saved R
16(SP) - Saved R4
0(SP) - Saved RS
4(SP) - Saved R6
8(SP) = Saved R7
2(SP) - Saved RS
36(SP) - Saved RY
40(SP) - Saved R10
44 (SP) - Saved R11
48(SP) -~ Return PC to caller of VAXSEDITPC

PSLCV> is set

Ve Ve Be B %o B Ve Ve Ve e 000N NN BNV Ve s N,

EOSEND_ROUTINE:

0O O OO O O O O OO O O OO0 O O O O OO0 0O O O OO0 O OO0 O OO OOOO OO0
OO O NAAAVANVAAAAANNANA LSS 85 85 B £ 85 8 8 8 3 NN N AN AN U N R U NN PRORORONONUNNONON) = 2 M D

olelalelelelelelelelelolelalealalalelelelelelololelalelelalelalelaleleoleloleloleleleolelolalelelolelelolelalels
G Quer Qe Gour G Gur SuurGur G G Ghur Ghuy Ginr S S Py Giar G Giar S Shar Shar S S-S S Gur s Gur Sur SurSur Sunr SurSur GG S SurSurSurGurSurGuurGur s Gur SurGurSusrGur @t
(sedeelosde D B B B B 5 5 > B b 2 5> B b 5 B Jlelolleliol ollellellols To To To To To To Yo Yo To ToTo To Yo To To To Yo To To Lo To To To To Yo T ]
OQOOOMOAIOAOOOAONOO M NW—=TO MO NVHANO O I NN SN N N N NN SN SN SN SN SN SN SN SN SN SN SN SN NN N

S 04 (O ADDL #4,5P ; Discard return PC to main loop
53 07 DECL R3 . Back up pattern pointer one byte
0358 02 A1 BBC #PSLSV_1,R11,108 : Check for negative zero
58 08 BA BICB #PSLSM_N,R11 ;: Turn off N-bit if zero
50 05 108: TSTL RO ; Any di?its remaining?
5O 12 BNEQ EDITPC_ROPRAND_ABORT : Error 1t yes .
59 DS TSTL R9 : Any zeros (R0<31:16>) remaining?
59 12 BNEQ EDITPC_ROPRAND_ABORT ; Error if yes )
5¢ D& CLRL R2 ; Architecture specifies that R2
56 D4 CLRL R4 ;: _and R4 are 2ero on exit .
OF B9 BICPSW W<PSLSM_N'!PSLSM_Z'!PSLSM_V!PSLSM_C> . Clear condition codes
58 B8 BISPSW R11 . Set codes according to saved PSW
05 58 _ 01 EO B8S #PSLSV_V . R11,20% : Get out of line if overflow
OFC3 8F BA POPR  #*M<ROCR{,R6,R7,R8,R9,R10,R11> ; Restore saved registers
05 RSB ; Return to caller's caller
. At this point, we must determine whether the DV bit is set. The tests that
. must be performed are identical to the tests performed by the overflow
: checking code for the packed decimal routines. In order to make use of
. that code, we need to set ug the saved registers on the stack to match
. the input to that routine. Note also that the decimal routines specity
965 ; that R) is zero on completion while EDITPC dictates that RO contains the
964 ; initial value of ‘'srclen'’. For this reason, we cannot simply branch to
ggg ; VAXSDECIMAL_EXIT but must use a special entry point.
03 BA 967 208: POPR #*M<RO,R1> : Restore RO and R1 ]
3f 88 ggg PUSHR  #“M<RO,R1,R2,.R3,R4,R5> ; ... only to save them again
3;? : The condition codes were not changed by the previous two instructions.
FE4D' 31 972 BRY VAXSEDITPC_OVERFLOW ; Join exit code
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g;g . .SUBTITLE EDITPC_ROPRAND_FAULT - Handle Illegal Pattern Operator
8;? ; Functional Description:
978 This routine stores the intermediate state of an EDITPC instruction
979 . that has been prematurely terminated by ar illegal pattern operator.
980 ; These exceptions and access violations are the only exceptions from
981 . which execution can continue after the exceptional condition has been
98% : cleared up. After the state is stored in the reg1sters RO through RS,
985 . control is transferred through VAXSROPRAND to VAXSREFLECT_FAULT, where
984 the apgroeriate backup method is determined, based on the return P(
ggg : from the VAXSEDITPC routine.
gg; : Input Parameters:
989 ; RO = Current digit count in input string
990 ; R1 - Address of next digit in input string
991 ; RZ = Fill character
992 ; R3 =~ Address of 1lle?al pattern operator
99% . Rt - Sign character {stored in R2<15:8>)
994 R5 = Address of next character to be stored in output character string
995 . R9 =~ Zero count (stored in R0<31:16>)
889 : R11 - Condition codes
998 . 00(SP) - Saved RO
999 . 04(SP) - Saved R1

: 08(SP) - Saved Ré6

: 12(SP) - Saved R7

: 16(SP) - Saved R8

; 20(SP) = Saved R9

R 24 (SP) - Saved R10

. 28(SP) - Saved R11 .

: 32(SP) - Return PC from VAXSEDITPC routine

00(SP) - Offset in packed register arra¥ to delta PC byte
04(SP) - Return PC from VAXSEDITPC routine

Some of the register contents are dictated by the VAX architecture.
Other regyster contents are architecturally described as ''implementation
dependent’’ and are used to store the instruction state that enables it
to be restarted successfully and complete according to specifications.
The following register contents are architecturally specified

R0<15:00> - Current digit count in ingg§ string

R0<31:16> - Current zero count (from R ]

R1 - Address of next digit in input string

R2<07:00> = Fill character

R§<15:08> - Sign character (from R&)

R - Address of next pattern operator )
RS - Address of next character in output character string

The following register contents are peculiar to this implementation
R2<23:16> - Delta~-P( (if initiated by exception)

(elelelelelelalelelelelelalelalolalelalalele elalelelalelelelelelelelclalaleleleloleleleleleclalalalelelalalelelele]
—t el el el el el el il el el il il D il v el el i el el S s S kit B e el el i el el il il e ) el i il il il cad = i D il el D i i D D e el e el e
oofocloctoodocloctooctoofootnelootaoNoeloodootoeRorkooeRooQoodooQoodooeooRootooRoodoohooRoodooRoo eodoodoo oo oo oo ooRoogooXoodootooRoodoeToo oeRoodoeloeZoodoodooJoetorlpe]
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alelelelelelslealelslclalelalaleleclelelelealalalelelelelelels]e]
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0183 1031 ; R2<31:24> - Delta srcaddr (current srcaddr minus initial srcaddr)
0183 10 i : R4<07:00> - Initial digit count (from saved RO)
0183 1035 R4<15:08> - Saved condition codes (for easy retrieval)
0183 1034 ; R4<23:16> - State 'l23s
018 1035 ; State = EDITPC_2_RESTART
0183 1036 ; FPD bit is set”
0183 1037 . ACCVIO bit is clear _
8}8% }8%3 : R4<31:2L> - Unused for this exception (see access violations)
0183 1040 ; EDITPC_2_RESTART is the restart code that causes the instruction
0183 1041 ; to be reStarted at the top of the main loop. It is the simplest
018% 104§ : point at which to resume execution after an illegal pattern
8}33 }82‘ : operator fault.
0183 1045 ; The condition codes reported in the exception PSL are also defined
0183 1046 ; by the VAX architecture.
0183 1047 ;
0183 1048 ; PSL<N> = Source string has a minus sign
0183 1049 ; PSL<I> - ALl digits are zero so far
0183 050 ; PSL<V> = Nonzero digits have been lost
0183 105t ; PSL<C> - Significance
0183 1052 ;-
0183 1053
g}gg }8§§ ASSUME EDITPC_L_SAVED_R1 EQ <EDITPC_L_SAVED_RO + 4>
01B3 1056 EDITPC_ROPRAND_FAULT:
OF B8 01B3 1057 PUSHR ~ #*M<RO,R1,R2,R3> ; Save current RO..R3
SO 10 At 70 01BS 1058 Mova EDITPC L SAVED RO(SP) RO ; Retrieve ori 1nal RO and R1
10 AE 5S4 7D 8}33 }828 Mova R4, 16(S ¥ ; Save R4 and RS in right place on s
8}33 }825 ; Now start stuffing the various registers
02 AE 59 80 018D 1063 MOVW R9 EDITPC_W_ZERO_COUNT(SP) ; Save R9 in RO<31:16>
09 AE 54 90 01C1 1064 MOVB .EDITPC “B_SIGNTSP) ; Save R& in R2<15:8>
10 AE 50 90 01C5 1065 MOVB RO,EDITPC_B_INISRCLEN(SP) . Save initial value of RO
51 04 AE N €3 01C9 1066 SUBL3 R1,EDITPCCAZSRCADDR(SP) ,R1 ; Calculate srcaddr difference
0B AE 51 90 OQ1CE 1067 MOVB R1,EDITPC B DELTA_SRCADDR(SP) ; Store it in R4<15:8>
AE 5B 90 01D2 1068 MOVB  R11,EDITPC_B_SAVED PSW(SP) : Save condition codes
12 90 0106 1069 MovB #<EDITPC_MTFPD'EDITPC_2_RESTART>,~ )
12 AE 8}82 }8;? EDITPC_B_STATE(SP) ; Set the FPD bit
OFFF 8F BA 0Q1DA 1072 POPR #*M<RO,R1,R2.R3,R4,R5,R6,R7,R8,R9,R10,R11> ; Load registers
0000010A 8F 0D O01DE 1073 PUSHL  #<EDITPC B DELTA_PC'=" : Store delta-PC offset
8}%2 }8;? PACK_M_FPD5 ; Indicate that fPD should be set
O1E4 1076 . The following is admittedly ?ross This is the only code path into
0164 1077 ; VAXSROPRAND where the condlt on codes are significant. ALl other paths can
01E4 1078 ; store the delta-P( offset without concern for its atfect on condition
8}%2 }8;3 . codes. Fortunately, the POPR instruction does not affect condition codes.
8}%2 }8%1 ASSUME EDITPC_B_SAVED_PSW EQ 17 ; Make sure we get them from right place
50 0D O01E& 108§ PUSHL RO ; Get a scratch register
50 54 04 08 EF OIE6 1084 EXTIV  #8,84 R4 ,R0 : Get codes from R&<11:8>
OF B89 O01EB 1085 BICPSW W<PSLEM_N'PSLSM_Z'PSLSM_V'PSLSM_C> ; Clear the codes
SO 88 O01ED 1086 BISPSW RO ; Set rélevant condition codes
01 BA O1efF 1087 POPR #*N<RO> . Restore RO, preserving PSW




— — g

N 9
VAXSED] TPC - VAX=11 EDITPC Instruction Emulation 16=-SEP-1984 (01:35: AX/VMS Macro ¥04=0C Page 27 VA
V04500 B0} TAC ROBRAND FADS T UCtaon EmLetion pa '83ERT1080 B0:22:98 YAMOVNT RRE0MEGT % manst P29 (84 VO

FEOC* 31 O01F1 1088 BRW VAX$ROPRAND ; Continue exception handling
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.SUBTITLE EDITPC_ROPRAND_ABORT - Abnormally Terminate Instruction

Functional Description:
This routine reports a reserved operand abort back to the caller.

Reserved operand aborts are trivial to handle because they cannot be
continued. There is no need to pack intermediate state into the
general're isters. Those registers that should not be modified by the
DITPC instruction have *heir contents restored. Control is then
passed to VAXSROPRAND, which takes the necessary steps to eventually
reflect the exception back to the caller.

The followinyg conditions cause a reserved operand abort

1. Ingqt digit count GTRU 31 o .
(This condition is detected by the EDITPC initialization code.)

2. Not enough digits in source string to satisfy pattern operators
(This condition is detected by the EO_READ routine.)

3. Too many digits in source strin% (digits Lleft over)
(This condition is detected by the EUSEND routine.)

4. An EOSEND operator was encountered while zero count was nonzero
(This condition is also detected by the EOSEND routine.)

Input Parameters:

Saved RO

Saved R1

Saved R6

Saved R7

Saved R8

Saved R9

Saved R10

Saved P11 )
Return PC from VAXSEDITPC routine

Output Parameters:

WINONIN = 2000
OSSOV O
P e e e T Ty
wnwLnINnUVIWnNWVIVNIVIWLY
VOOV UVOUVOVOVOO
"l Nt vt et e St Nt vt st
[ I D N B N RN B A

The contents of RO through RS are not important because the
architecture states that they are UNPREDICTABLE if a reserved
operand abort occurs., No effort is made to put these registers
1nto 3 consistent state.

R6 through R11 are restored to their values when the EDITPC
instruction began executing.

00(SP) - Offset in packed regis
04(SP) - Return PC from VAXSEDI

Implicit Output:

ter array to delta PC byte
TPC routine

This routine passes control to VAXSROPRAND where further
exception processing takes place.
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D1F&4 1147

Q1F&4 1148 EDITPC_ROPRAND _ABORT: .

OFC3 BF BA OQ1F4 1149 POPR #*M<ROR1 Rb.R?,RB,R9,R10.R11> ; Restore saved registers
0OA DD O01F8 1150 PUSHL  #EDITP{ B DELTA PC : Store delta-PC offset
FEO3' 31 O1FA 1151 BRW VAXSROPRAND ; Continue exception handling
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SUBTITLE EDITPC_ACCVIO - Reflect an Access Violation
Functional Description:

«

+

This routine receives control when an access violation occurs while

executing within the EDITPC emulator. This routine determines whether
the exception occurred while accessing the source decimal string, the
attern stream, or the output character string. (This check is made
ased on the PC of the exception.)

If the PC is one that is recognized by this routine, then the state of
the instruction (character counts, string addresses, and the Like) are
restored to a state where the instruction/routine can be restarted
after (if) the cause for the exception is eliminated. Control is then
passed to a common routine that sets up the stack and the exception
parameters in such a way that the instruction or routine can restart
transparently.

[f the exception occurs at some unrecognized PC, then the exception is
reftected to the user as an exception that occurred within the
emulator.

There are two exceptions that can occur that are not backed up to
appear as if they occurred at the site of the original emylated
instruction. These exceptions will appear to the user as it they
occurred inside the emulator itself.

1. It stack overflow occurs due to use of the stack by one of
the routines, it is unlikely that this routine will even
execute because the code that transfers control here must
first copy the parameters to the exception stack and that
operation would fail. (The failure causes control to be
transferred to VMS, where the stack expansion logic is
invoked and the routine resumed transparently.)

2. [If assumptions about the address space change out from under
these routines (because an AST deleted a portion of the
address space or a similar silly thing), the handling of the
exception is UNPREDICTABLE.

Input Parameters:

RO =~ Value of SP when exception occurred

R1 = PC at which exception occurred

R = scratch

R3 = scratch . .

R10 - Address of this routine (no longer needed)

00(SP) - value of RO when exception occurred

Q04 (SP) - vValue of R1 when exception occurred

08(SP) - Value of RQ when exception occurred

12(SP) - value of R5 when exception occurred )
16(SP) - Return PC in exception dispatcher in operating system
20(SP) - First longword of system-specific exception data
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xx(SP) = Last longword of system-specific exception data

(gn
® 3
- N

The address of the next longword is the position of the stack when
the exception occurred. RO (ocates this address,

RO => xx+4(SP) - Instruction-specific data
. - Optional instruction-specific data
. - Optional instruction-specific data
xx+<4tM>(SP) = Return PC from VAXSEDITPC routine (M is the number
of instruction-specific longwords)

Implicit Input:

It is assumed that the contents of all registers coming into this

routine are unchanged from their contents when the exception occurred.

(For RO through R3, this assumption applies to the saved register

contents on the top of the stack. Any modification to these four

:§g1stfrs m?st be made to their saved copies and not to the registers
emselves.

It is further assumed that the exception PC is within the bounds of
this module. (Violation of this assumption is simply an inefficiency.)

Finally, the macro BEGIN_MARK_POINT should have been invoked at the
beginning of this module to define the symbols

MODULE _BASE
PC_TABCE _BASE
HARDLER _TABLE_BASE
TABLE _STZE

Output Parameters:

If the exception is recognized (that is, if the exception PC is

associated with one of the mark points), control is passed to the
context-specific routine that restores the instruction state to a
uniform point from which the EDITPC instruction can be restarted.

- Value of SP when exception occurred
R1 - scratch
R2 = scratch
R - scratch
R10 - scratch

VAXSEDITPC is different from the other emulated instructions in that
it requires intermediate state to be stored in R4 and RS as well as RO
through R3. This requires that R4 and RS also be saved on the stack so
that they can be manipulated in a consistent fashion.

Value of RO when exception occurred
Value of Rl when exception occurred
Value of R2 when exception occurred
Value of R3 when exception occurred
Value of R4 when exception occurred
Value of RS when exception occurred
Value of RO when exception occurred
Value of R1 when exception occurred
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: gZ(SP) - Value of R2 when exception occurred
: 6(SP) - Value of R3S when exception occurred '
; AO{SP) - Return PC in exception dispatcher in operating system
; etc.
P RO => 22(SP) - Instruction-specific data begins here

If the exception P( occurred somewhere else (such as a stack access),
the saved registers are restored and control is passed back to the
host system with an RSB instruction.

Implicit Output:
The register contents are modified to put the intermediate state of

the instruction into a consistent state from which it can be
continued. Any registers saved by the VAXSEDITPC routine are

LR PR PR N PN TR FIR FE R I N N

restored.
.ENABLE LOCAL _BLOCK
EOITPC_ACCVIO:
mova R4 ,-(SP) : Store RS and R4 on the stack
MOova 16(SP) ,-(SP) : ... and another copy of R3 and R2
MOVQ 16(SP) ,-(SP) ! ... and another copy of R1 and RO
CLRL R2 ; Initialize the counter
PUSHAB MODULE BASE : Store base address of this module
SUBL2 (SP)+, 1 : Get PC relative to this base
10%: CMPW R1,PC_TABLE _BASE[R2] ;: Is this the right P(?
BEQL 30§ : Exit loop if true
AOBLSS #TABLE_SIZE,RZ2,10$ ; Do the entire table

; It we drop through the dispatching based on PC, then the exception is not
: one that we want to back up. We simply reflect the exception to the user.

208: ADDL #16,SP ; Discard duplicate saved RO .. R3
MOV@  (SPJ+ R4 : Restore R4 and RS

POPR #*n<rO,R1,R2,R3> ; Restore saved registers

RSB . Return to exception dispatcher

: The exception PC matched one of the entries in our PC table. R2 contains
. the index into both the PC table and the handler table. R1 has served
; its purpose and can be used as a scratch register,

30%: MOVZWL HANDLER TABEE BASELRZ2],R1 : Get the offset to the handler
JMP MODULE _BASELRT] ; Pass control to the handler

: In all of the instruction-specific routines, the state of the stack
: will be shown as it was when the exception occurred. ALl otfsets will
; be pictured relative to R0.

el alaalaalaalaslnslaalastaslaala;l
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Access Violation While Reading Input Dig S5-SEP-1984

0:45:1 EMULAT,.SRCIVAXEDITPC.MAR; 1 Fa
N SUBTITLE Access Violation While Reading Input Digit

: EO_READ Packing Routine

: Functional Description:

This routine executes if an access violation occurred in the EO_READ
subroutine while accessing the input packed decimal string.

Input Parameters:

RO - Address of top of stack when access violation occurred

00(RO) = Return PC to caller of EO_READ
04(RO) = Return PC to main VAXSEDITPC control loop
08(R0O) - Saved RO
12(R0O) - Saved R1
etc.

Output Parameters:

It the caller of this routine a recognized restart point, the restart
code is stored in EDITPC _B_STATE in the saved register array, the
psuedo stack Bointer RO Vs advanced by one, and control is passed to
the general EDITPC_PACK routine for final exception processing.

RO is advanced by one longword

00(RQ) - Return PC to main VAXSEDITPC control loop
04(RO) - Saved R0
08(50) - Saved R1

etc,

EDITPC_B_STATE(SP) - (Code that uniquely determines the caller
of EO_READ when the access violation was detected.

If the caller's PC is not recognized, the exception is dismissed from
turther modification.

0 0 IR IR TR TEAZASENE TR R YEZE PR FE PE PE PR N FEIELELE FE PN PR PN PR PN TN TN N TN TN PN

EAD_1
EAD_2: ,
CLRL R2 . Set table index to zero
PUSHAB MODULE_BASE ; Prepare for PIC arithmetic
SUBLY  (SP)+,TRO)+,R1 ; Rl contains relative PC
SUBLZ2 #3.R1 ; Back up over BSBW instruction
408:  (MPW R1‘RESTARI_PC_TABLE_BASE[R2] Check next PC offset

BEQL 50 : Exit loop if match
AOBLSS #RESTART_TABLE_SIZE,RZ2,40% :

: 1t we drop throu?h this loop, we got into the EO_READ subroutine from
; other than one of the three known call sites. We pass control back to
: the general exception dispatcher.

Check for end of loop

BRB 208 ; Join common code to dismiss exception
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4C 1377 . Store the restar; code appropriate to the return PC and join common code to
2% } g . store the rest of the instruction state into the saved register array.
8 25 } g? ASSUME EDITPC_V_STATE EQ 0
12 A6 5¢ 01 81 8 4C 1 g; 508: ADDB3  #1,R2,EDITPC B _STATE(SP) . Restart code base is 1, not 0
6E B& 0051 1 INCW pfTPE_Ww_SRCCER(SP) : Digit never got read
26 11 0253 138¢ BRB 0s ; Make sure that R8 is saved
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LSUBTITLE Access Violation While Executing Loop

+

Packing Routine for Storage Loops
Functional Description:

ALL of the following labels are associated with exceptions that occur
inside a loop that 1s reading digits from the input stream and
oggionglly storing these or other characters in the output string.
While it is a trivial matter to back up the output pointer and restart
the loop from the beginn1ng, it is somewhat more difficult to handle
all of the cases that can occur with the input packed decimal string
(because a byte can contain two digits). To avoid this complication,
we add the ability to restart the various Loops where they left off.
In order to accomplish this, we need to store the loop count and,
optionally, the latest input digit in the intermediate state array.

The two entry points where the contents of R7 (the last digit read
from the input stream) are significant are MOVE 2 and FLOAT_3. All
other entry points ignore the contents of R7. (the that these two
entry goints exit through Label 60% to store R7 in the saved register
array.

Input Parameters:
RO - Address of top of stack when access violation occurred
R? - Latest digit read from input stream (MOVE_2 and FLOAT_3 only)
R8 - Remaining loop count
00(RQ) = Return PC to main VAXSEDITPC control Lloop
04(RO) - Saved RO
08(RO) - Saved R1
etc.
Output Parameters:
A restart code that is unique for each entry is stored in the saved
register array. The Loop count (and the latest input digit, if
approoriate) 1s also stored before passing control to EDITPC_PACK.

EDITPC_B_STATE(SP) = Code that uniquely determines the code that
was executing when the access violation was detected.

EDITPC_B_EO_READ_CHAR(SP) - Latest digit read from the input string
EDITPC_B_LOOP_COUNT(SP) - Remaining loop count

Side Effects:
RO is unchanged by this code path

I EAFETEFE FEFENFEFEFEFENEFE TR FE FE TR NE YR FE PR FE PR FIE TR NP N N IR TR IS T T I I IR W ISR TR IR TR TP TR TP R ISR YN SO TP

ASSUME EDITPC_V_STATE EQ 0

FILL_2:
Movs 18!
BRB 70%
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0258 1443
58 1444 MOVE_2:
12 AE 05 90 58 1445 MOVB #MOVE _2_RESTART,EDITPC_B_STATE(SP)
1t N SF 144? 8RB 60%
8 61 144
61 1648 MOVE_3:
12 AE 06 90 0261 1449 MOV8B #MOVE _3_RESTART,EDITPC_B_STATE(SP)
1C 11 0265 1450 8RB 70%
0267 14651
0267 145§ FLOAT_2:
12 AE 08 90 0267 145 Move #FLOAT_2_RESTART EDITPC_B_STATE(SP)
12 11 0268 1454 8RB 60$
026D 1455
026D 1456 FLOAT_3:
12 A6 09 90 026D 1457 MOVB  NFLOAT_3_RESTART,EDITPC_B_STATE(SP)
0C 11 0271 1458 BRB 60%
0273 1459
0273 1460 FLOAT_4:
12 AE 0A 90 0273 1461 MOVB  #FLOAT_&_RESTART,EDITPC_B_STATE(SP)
0OA 11 0277 146% BRB 70%
0279 146
0279 1464 BLANK_ZERQ 2:
12 A6 08 90 0279 1465 MOUB  #BLANK_ZERO_2_RESTART,EDITPC_B_STATE(SP)
06 11 8%;9 }229 BRB 70%
01 AE S7 90 027F 1468 608: MOVB R7,ED l B EO_READ _CHAR(SP) ; Save result of Latest read
13 AE S8 90 0283 1469 70s: MOVB R8,EDITPC_B_LODOP_COONT (SP) ; Save loop counter
16 11 0287 1470 BRB 80§
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LSUBTITLE Access Violation in Initialization Code

+

Functional Description:

SSOOO
C0O000-00

AU RPN PNV RO NN NVNININL NNV RNINVNIPVNINUNONONONIN)

O 0o 00 G O OG0 OB G 00 OB OO GO OB O 0O GO OO Qb 00 Co 0D OO

An access violation at EDITPC_1 indicates that the byte containin? the
sygn of the input packed decimal string could not be read. There is
Little state to preserve. The key step here is to store a restart code
that differentiates this exception from the lLarge number that can be
restarted at the top of the command loop.

Input Parameters:
00(RQ) - Saved RO
04(RO) - Saved R1

etc.

Output Parameter:

EDITPC_B_STATE(SP) - Codd that indicates that instruction should
be restarted at point wheare sign ‘'digit'’ is fetched.

ASSUME EOITPC_V_STATE EQ 0

EDITPC_1:
Move  #

[ FE TR FEFE FE FE FEFEFE FE FE FE N FE FE FE FE FIE NN ¥

ITPC_1 RESTART,EDITPC_B_STATE(SP)
TPC_PAlK

© 00000 00 000 0000000 00000000
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P N S o N o N N N N o N N S N O N i
O YOO "0 "0 O O 0 00 00 00 00 0D 0000 00D O N ~N~N~N~N~N~~ =T
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.SUBTITLE Simple Access Violation
Functional Description:

L=
Qo
-

+

This routine handles all of the simple access violations, those that
can be backed up to the same intermediate state. In general, an access
violation occurred in one of the simpler routines or at some other
point where it is not difficult to back up the EDITPC operation to the
top of the main dispatch loop.

Input Parameters:

R3 - Points one byte beyond current pattern operator (except for
REPLACE_SIGN_2 where it is one byte further along)

RO) - TOP_OF LOOP (Return PC to main VAXSEDITPC control loop)
RO) - Saved R
RO) - Saved R1
tc

Output Parameters:

R3 must be decremented to point to the ?attern operator that was being
processed when the exception occurred. The return P(C must be

discarded'’ to allow the registers to be restored and the return P(
from VAXSEDITPC to be located.

R3 - Points to current pattern operator

00(RO) - Saved RO
04(20) - Saved R1
etc.

Output Parameter:
EOITPC_B_STATE(SP) - The restart point called EDITPC_2 is the place

Trom which all "'simple’’ access violations are restarted.
This is essentially the Location TOP_OF _LOOP.

LR TR FE PR FE PR X FI P PN FI N TN N N I L PR TR I TP IS TS IR R TSR I IO TR T T T N N I IO P Y

END_FLOAT 1:
05 58 00 E& - BBSC #PSLSV_C,R11,75$% : Clear saved (-bit before restarting
03 N BRB 75% . We should never get here but ...
REPLACE_SIGN_2:
0C AE D7 DECL EDITPC_A_PATTERN(SP) ; Back up to ''Length’'’ byte

EDITPC_3:

EDITPC_4:

EDITPC_S:

INSERT_1:

INSERT _2:

STORE _SIGN_1:
FILL_1:
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% s
9 155 MOVE _1:
98 1558
98 1559 FLOAT_1:

0098 1560

0¢98 1561 BLANK_ZERO_1:

0298 156§

0298 1563 PEPLACE_SION_1:

0298 1564

0298 1565 LOAD _xxxx_1:

0298 1566 LOAD xxxx_2:

0%98 1567

0298 1568 ADJUST_INPUT_1:

0298 1569

0C AE D7 g%gg }g;? 75$: DECL EDITPC_A_PATTERN(SP) ; Back up to current pattern operator
0298 157§ EDITPC_2:
02 90 0298 157 MOvVB #EDITPC 2 RESTART . Store special restart code
12 AE 0290 1574 EOITPC_B_STATE(SP ,
50 0& (O Q29F 1575 80s$: ADDL #4,R0 ~ ; Discard return PC

02A2 1576 : ... and drop through to EDITPC_PACK

02A2 1577

02A2 1578 .DISABLE LOCAL _BLOCK
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Instruct ) 1 -SEP-1934 01:35:2% !AX/VHS Macro v04-00 Page 40
tore EDITPC Intermediate -SEP=-1984 00:45:1 EMULAT.SRCIVAXEDITPC.MAR; 1 (25)
SUBTITLE EDITPC_PACK - Store EDITPC Intermediate State

+

Functional Description:

This routine stores the intermediate state of an EDITPC instruction
that has been prematurely terminated by an access violation. These
excegtions and {llegal pattern operators are the only exceptions from
which execution can continue after the exceptional condition has been
cleared up. After the state is stored in the registers RO through RS,
control is transferred to VAXSREFLECT_FAULT, whe;e the appropriate
backup method is determined, based on the return PC from the
VAXSEDITPC routine.

Input Parameters:

Current digit count in input string

Address of next digit in input string

Fill character

Address of current pattern operator

Sign character (stored in R2<15:8>) ) .
Address of next character to be stored in output character string
lero count (stored in R0<31:16>)

Condition codes

Saved RO
Saved R1
Saved Ré
Saved R7
Saved RS
Saved R
Saved R
Saved R
Return

RS

0
w
[ 2 D B I R B AN

WOV = = OO0 DD
NSO SO =Y
PN PN N LN PN PN P -—d
DODVD2wDDDDDOD
OCOOoO0O0O00O000

N S S N NPt s s

[ I D R D 2 B I AN ]

from VAXSEDITPC routine

Output Parameters:
RO - Address of return PC from VAXSEDITPC routine
00(R0) = Return PC from VAXSEDITPC routine
Some of the register contents are dictated by the VAX architecture.
Other regxster contents are architecturally described as ''implementation
dependent’' and are used to store the instruction state that enables it
to be restarted successfully and complete according to specifications.
The following register contents are architecturally specified

R0<15:00> - Current digit count in inggg string

R0<31:16> - Current zero count (from R ]
R1 Address of next digit in input string
R2<07: Fitl character

Sign character (from R4)
Address of current pattern operator

00>
s%<15:08>
RS Address of next character in output character string

t 000

The following register contents are peculiar to this implementation

I P EFEPESSEFETTE A FE FE FE I I PN IS PR I IR IR I WA R N NI NI FI R NE I IR SR IS A I IS TN B PR IR TS B PR IR TR IP PR IS TP RS IS BN PN I R IR RN Y

VA
VO
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OEAZ 1637 ; R%< 3:16> - Delta=-PC (if initiated by exception)
Q02A¢ 1638 ; R2<31:24> = Delta src ddr (current srcaddr minus initial srcaddr)
02A2 1639 ; R4<07:00> - Initial digit count (from saved RO)
Q2A2 1640 ; R4<15:08> ~ Saved condition codes (for easy retrieval)
02A2 1641 ; R4<23:16> - State flags .
02A2 164% : State field determines the restart point
02A2 1643 ; FPD bit is set
02A2 1644 ; ACCVIO bit is set
8%:5 }gzg : R4<31:24> - Unused for this exception (see access violations)
G2A2 1647 ; The condition codes are not architecturally specified by the VAX
02A2 1648 ; architecture for an access violation. The following List applies to
8%2% }gég ; some but not all of the points where an access violation can occur.
02A2 1651 ; PSL<KN> = Source string has a minus sign
02A2 1652 . PSL<I> = ALl digits are zero so far
02A2 1653 ; PSL<V> = Nonzero digits have been lost
02A2 1654 ; PSL<(> - Significance
02A2 1655 ;-
02A2 1656
02A2 1657 ASSUME EDITPC_L_SAVED_R1 EQ <EDITPC_L_SAVED_RO + 4>
02A2 1658
02A2 1659 EDITPC_PACK:
02A2 1660
8%2% }gg; : Now start stuffing the various registers
02 AE 59 BO 0QQ2A2 1663 MOV R9.EDITPC_W_ZERO_COUNT(SP) ; Save R9 in R0<31:16>
09 AE 54 90 02A6 1664 MOVB R4, EDITPCZBZSIGNTSP) : Save R4 in R2<15:8>
52 80 7D 02AA 1665 mova  (RO)+,R2 : Get initial RO/R1 to R2/R3
10 AE 52 90 02AD 1666 Move RZ,EDITPC_B_INISRCLEN(SP) : Save initial value of RO
53 04 AE 53 (3 02B1 1667 SUBLS R3,EDITPC_A_SRCADDR(SP),R3 ; Calculate srcaddr difference
0B AE 53 90 02B6 1668 MOvVB R3 EDITPC_B _DELTA_SRCADDR(SP) ; Store it in R&<15:8>
11 AE 58 90 02BA 1669 MOVB RY1,EDITPT B _SAVED PSW(SP) : Save condition codes
2 AE 10 88 85%5 }g;? BISB #EDITPC_M_FPD,EDITPC_B_STATE(SP) : Set the FPD bit
0202 1672 ; Restore the remaining registers
02C2 1673
56 80 7D 02C2 1674 MOvQ (RO) ¢+ ,RE : Restore R6 and R7
58 80 7D 02C3 1675 MOova (RQ)+,RB : ... and R8 and R9
SA 80 70 8%%3 }g;g Mova (RO)+,R10 : ... and R10 and R1
8%%% }g;g ; Get rid of the extra copy of saved registers on the stack
10 AE  8E 7D 02(B 1680 MOvQ (SP)+,16(SP) ; Copy the saved RO/R1 Rair ]
10 AE  B8E 7D 0Q2CF 168 MOVQ (SP)+,16(SP) . ... and the saved R2/R3 pair '
5¢ 8t 7D 8582 }gg% MOva (SP)+,R4& . R4 and RS can be themselves
85gg }ggg ; R1 contains delta-PC offset and indicates that FPD gets set
51 CO00030A BF DO 02D6 1686 MOVL #<EDITPC B DELTA_PC!- ; Locate delta-PC offset
020D 1687 PACK_M_FPDY- : Set FPD bit in exception PSL
020D 1688 PACK-"M-ACCVIO>,R1 . Indicate an access violation
FD20* 31 020D 1689 BRW VAXSREFLECT_FAULT ; Reflect tault to caller
L.
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.SUBTITLE EDITPC_RESTART - Unpack and Restart EDITPC Instruction

*
fFunctional Description:

This routine receives control when an EDITP( instruction is restarted.
The instruction state (stack and general registers) is restored to the
point where it was when the instruction (routine) was interrupted and
control is passed back to the top of the control Lloop or to another
restart point.

Input Parameters:

3" 23 15 07 00
oo scsccscccsana drovsovcecccsvscccns oo sncvcens joosvcosccsscancccnaa +$
' 2ero count H srclen '+ RO
* ................ ’ ---------------- # ................ * ................ f
H srcaddr P R
’ ................ + ................ * ................ + ................ +
i delta-srcaddr | delta-P( : sign ' fill Vo R2
T s oo ncssescscass toocncncscrsnccccnes tecvccnnccscscosssns +
' pattern ' : R3
’ ---------------- + ................ + ................ + ................ +
! Loop-count H state ' saved=-PSW ' inisrclen 1 : R4
‘ ................ + ---------------- ’ ................ * ---------------- ’
' dstaddr ' ¢ RS
doosnmcocecsvcsccecses oo vscesae= fovscsscscncnacsee # ................ 4+

Depending on where the exception occurred, some of these parameters
mal.not e relevant. They are nevertheless stored as if they were
valid to make this restart code as simple as possible.

These register fields are more or less architecturally defined. They
are strictly specified for a reserved operand fault (illegal pattern
operator) and it makes sense to use the same register fields for
access violations as weltl.

R0<07:00> = Current digit count in input string
(see EO_READ_CHAR below) ]

R0<31:16> - Current zero count (loaded into R9)

R1 Address of next digit in input string

R2<07:00> - Fill character )

R2<15:08> - Sign character (lLoaded into R4)

R3 - Address of next pattern operator i

RS - Address of next character in output character string
These register fields are specific to this implementation.

R0<15:08> - Latest digit from input string (loaded into R7)

R2<¢23:16> - Size of instruction (Unused by this routine)

R2¢<31:24> - Delta srcaddr (used to compute saved R1)

R4<07:00> - Initial digit count (stored in saved RO)

R4<15:08> - Saved condition codes (stored in R11)

PSLCKN> - Source string has a minus sign
PSL<Z> - ALl digits are zero so far
PSL<V> ~ Nonzero digits have been lost
PSL<C> - Significance

R4<23:16> - State flags
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State field determines the restart point
R4<31:264> - Loop count (loaded into R8)

00(SP) = Return PC from VAXSEDITPC routine
Implicit [nput:

m
o
m
wm

Note that the initial ''srclen’’ is checked for legalitg before any
restartable exception can occur. This means that RO LEQU 31, which
leaves bits <15:5> free for >iuring intermediate state. In the case of
an access violation, R0<15:8> ‘s used to store the latest digit read
from the input stream. In the case of an illegal pattern operator,
RO<15:5> are not used so that the architectural requirement that
R0<15:0> contain the current byte count is adhered to.

Output Parameters:

ALL of the registers are loaded, even if some of their contents are
not relevant to the particular point at which the instruction will be
restarted, This makes the output of this routine conditional on a
swngle thing, namely on whether the restart point is in one of the
pattern-specific routines or in_the outer VAX$EDITPC routine. This
comment applies especially to R7 and RS.

Current digit count in input string

Address of next digit in input string

Fill character

Address of next pattern operator

Sign character (stored in R2<15:8>) . _

ed r:s: of next character to be stored in output character string
cratc

Latest digit read from input packed decimal string

Loop coun ]

lero count (stored in R0<31:16>) L .

Address of EDITPC_ACCVIO, this module's ‘‘condition handler
Conditicn codes

Saved RO

Saved R1

Saved Ré

Saved R7

Saved RS

Saved R9

Saved R10

Saved R11 _
Return PC from VAXSEDITPC routine

o]
[V,
[ I I D I RN R DO IO DN N A

P W W Y e Y - D

WO = =20O000 DD
NSO O -
IV NNV

-~ VUV 0VOVVOOVOO
N st N Nt st st Nt N “aut

Side Effec

R6 is assumed unimportant and is used as a scratch register by this
routine as soon as it is saved.

S

L I R W P S e e e N R PE TR TR T P TR TE IR T YO YU s SAy APy WP AU YT SPEP Sy NPT SPER SAEP SR SR SR JPIE SR Qp s S ST 9
N

VAXSEDITPC RESTART::
PUSHR  #*M<RO,R1,R2,R3,R4,RS,R6,R7,RB,R9,R10,R11>  ; Save them all
ESTABLISH HANDLER EpiTPE_ACCVIO ' ; Reload R10 with handler address
MmovieL RO,RO ; Clear out RO<31:8>

OFFF 8F BB
50 50 9A
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5¢ 09 AE  9A Q2EC 1805 MOVIBL EDITPC_B SIGN(SP),Ré ; Put "'sign'' back into R4
00 EF Q2F0 1806 ExTZv  W#EDITPC_V_STATE,-
_ 06 02F2 1807 #EDITPC S STATE,-

56 12 AE 8 ;6 4383 EDITPC_B_STATE($P).R6 ; Put restart code into R6
02F6 1810 ; The following two values are not used on all restart paths but R7 and R8
02F6 1811 ; are Loaded unconditionally to make this routine simpler. The most extreme
8%;2 13}% . example is that R7 gets recalculated below for the EDITPC_1 restart point.

57 01 AE 9A (Q2F6 1814 MOVIBL EDITPC_B_EO_READ_CHAR(SP) R7 ; Get latest input digit

58 13 AE  9A (Q2FA 1815 MOVIBL EDITPC_B_LOOP-COUNT(SP),Rﬂ ; Restore loop count

59 02 AE 32 0§FE 1816 CVIWL  EDITPC_W_ZERO_COUNT(SP),R9 . Reset zero count (R9 LSS 0)

58 11 AE  9A 838% }g}g MOvVZBL EDlTPC_B_SAVED_PSU(SP),§11 ; Restore saved condition codes
0306 1819 ; The next four instructions reconstruct the initial values of ''srclen’’ and
0306 1820 ; ''srcaddr’'’ and store them on the stack just above the saved R6. These values
0306 1821 ; will be loaded into RO and R1 when the instruction completes execution.

0306 1822 . Note that these two instructions destroy information in the saved copy of
0306 1823 ; R4 so all of that information must be removed before these instructions
8%82 }ggg ; execute,
164 AE 08 AE 9A 0306 1826 mMovzBL EDITPC_B_DELTA_SRCADDR(SP),EDITPC_L_SAVED_R1(SP)
16 AE €3 (308 1827 SUBL3 EDITPC_L_SAVED R1(SP),-
04 AE 030 1828 EDITPC_AZSRCADDR(SP) ,~
16 AE 0310 1829 EDITPCTL-SAVED R1(SP}
10 AE 10 AE 9A 8%}; }g%? MOVZBL EDITPC_B_INISRULEN(SP),EDITPC_L_SAVED_RO(SP)
0317 1832 ; The top four longwords are discarded and control is passed to the restart
0317 1833 ; point obtained from the restart P( table. Note that there is an assumption
0317 1834 ; here that the first two restart points are different from the others in that
8%}; }g%g ; they do not have an additional return PC (TOP_OF_LOOP) on the stack.
5 10 (O 0317 1837 ADDL #EDITPC L _SAVED RO,SP ; Make saved registers RO, R1, R6, ...
01 56 D1 031A 1838 CMPL R6, #EDITPT_1_RESTART : Check for restart in main routine
06 18 0310 1839 BLEQU 10§ ; Branch if no return PC
FD2D CF  9F O031F 1840 PUSHAB TOP_OF _LOOP ; Restart in some subroutine
08 1n 8%%% }g:% 8RB 20% : Use common code to resume execution
0325 1843 ; EDITPC_1 is a restart point where R7 must contain the address of the byte
0325 1844 ; that contains the sign ''digit''. This address must be recalculated. Note that
8%%; }gzg : this calculation overwrites the previous R7 restoration.
57 50 04 01 EF 0325 1847 108: EXTZV  #1,84,R0,R7 ; Get byte offset to end of string,
57 51 (0 8%%8 }gzg ADDL R1,R7 ; Get address of byte containing sign
56 FFFE'CF46  3C 0320 1850 20$: MOVZWL RESTART PC _TABLE_BASE-2[R6],R6 ; Convert code to PC offset
FCCB CF46 17 8%%3 }321 JMP MODULE _BASELR6)] ; Get back to work
0338 185% END_MARK_POINT EDITPC_M_STATE
0338 1854
0338 1855 .END
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VAXSEDITPC = VAX=11 EDITPC Instruction Emulation 12-SEP-

Psect synopsis

PSECT name Allocation PSECT No. Attributes

. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL N

$ABSS 00000%00 ( 0.) 01 ¢ .) NOPIC USR CON ABS LCL N

VAXSCODE 00000338 ( 824.) 0§ ( i.) PIC USR CON REL LCL

BC TABLE 00000036 ( 54.) 03 ¢ ) PIC USR CON REL LCL

HANDLER_YABLE 00000036 ( 54.) 04 ( &4.) PIC USR CON REL LCL

RESTART_PC_TABLE 00000018 ( 24.) 05 ¢ S5.)  PIC USR CON REL LCL
$cemccccccccccccccccccce- +
! Performance indicators !
¢ecccncccccccccncccncccana +

Phase Page faults CPU Time Elapsed Time

Initialization 10 00:00:00.02 00:00:02.33

Command processing n 00:00:00.51 00:00:03.36

Pass 1 160 00:00:05.76 00:00:17.88

Symbol table sort 0 00:00:00.22 00:00:00.68

Pass 2 320 00:00:03.65 00:00:10.65

Symbol table output 12 00:00:00.10 00:00:00.26

Psect synopsis output 2 00:00:00.03 00:00:00.17

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

Assembler run totals 575 00:00:10.30 00:00:35.34

The working set Limit was 1500 pages,
34222 bytes (67 pages) of virtual memory were used to buffer
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the intermediate code.

gAX/VHS Ma
EMULAT.SR

There were 20 pages of symbol table space allocated to hold 158 non-local and 44 local symbols.

1855 source Lines were read in Pass 1, prodgcin? 2
20 pages of virtual memory were used to define 17 macros.

Macro Library name

_325550UA28:(EHULAT.OBJ]VAXHACROS.HLB:1 8
$2558DUA2B:[SYSLIBISTARLET.MLB; 2 S
TOTALS (all Libraries) 13

256 GETS were required to define 13 macros.

There were no errors, warnings or information messages.

3 object records in Pass 2.

MACRO/LIS=LISS:VAXEDITPC/0BJ=0BJS:VAXEDITPC MSRCS:VAXED]TPC/UPDATE=(ENHS:VAXEDITPC)+L1BS:VAXMACROS/LIB
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