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8667C = VAY=11 EDITPC Instruction Emulation

S ALASAAA AR AR i il it i e I

COPYRIGHT (¢) 1978, 1980, 1982, 1984 BY
DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS.
ALL RIGHTS RESERVED.

THIS SOFTWARE IS FURNISHED UNDER A L
ONLY IN ACCORDANCE WITH THE TERMS
INCLUSION OF THE ABOVE COPYRIGHT NOT

ICENSE _AND MAY BE USED AND COPIED

OF _SUCH LICENSE AND WITH THE
CS. T:lS SOFTWARE OR ANY OTHER
IP OF

HAd *
n' '
E' %
HAd *
;t *
;t L
;t *
o 1 ks
;* COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
:* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY +
:* TRANSFERRED. «
;t
;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE =
;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT =
:: CORPORATION. E
3 *

0000 :* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS »

8888 :: SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *
; *

0000 * *

8888 :tttt!tttt'tttt"tttittttttttt!ttttttttttttt!tttttttttttttttttttttttttttttttt

0000 ;

0000 s44

0000 Facility:

0000

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 lLoaded 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

; Creation Date
20 September 1982
; Modified by:
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V042600 8-3Ep-1984 80 113:48 LEMULAT . SRE JVAX XEDITPC.MAR;1 (?); V04
00 3
§00§ gg : v01-008 LJKOOSS Lawrence J. Kenah 16=Jul=1984 !
0880 2? : ix bugs in restart logic. ;
0000 6; ; R6 cannot be used as both the exception dispatch register and f
0000 83 3 a scratch register in the main EDITPC routine. Use R7 as the g
8000 64 ; scratch reg ster. g
000 65 ; Add code to the EDITPC 1 restert routine to restore R7 as the
0000 66 ; address of the si an
0000 67 ; Clear C=bit in saved PS5 in END FLOAT | routine.
0000 68 ; Restore R9 (count of zeros) with CVTWLE instruction.
8008 99 : Fix calculation of initial srcagdr parameter.
00 0. Preserve R8 in READ 1 and READ_2 routines.
8888 ;1 : Preserve R7 in FLOAT_2 routine. ;
0000 7§ : v01-007 LJK0032 Lawrence J. Kenah S5=Jul=1984
0000 74 ; Fix restart routine to take into account the fact that restart
0000 75 : codes are based at one when computing restart PC. Load STATE
8888 ;9 3 cell with nonzero restart code in ROPRAND_FAULT routine.
0000 78 : v01-006 LJK0026 Lawrence J. Kenah 19-Mar-1984
0000 79 ; Final cleanup, especially in access violation hendling. Make
0000 80 ; all of the comments in exception handling accurately describe
8888 g; : what the code is really doing.
0000 83 : v01-005 LJK0018 Lawrence J. Kenah 23-Jan=1984
0000 86 ; Add restart logic for illegel pattern operator. Add access
8888 gg : violation handling.
0000 87 : v01-004 LJKOO14 Lawrence J. Kenah 21-Nov=1983
0000 88 ; Clean up rest of exception handling. Remove reference
8888 38 : to LIBSSIGNAL.
0000 91 : v01-003 LJK0012 Leurence J. Kenah 8-Nov=-1983
0000 92 . Start out with R9 containi ng zero so that pattern streams
8888 32 : that do not contain EOSADJUST_INPUT will work correctly.
0000 95 : v01-002 LJKO009 Lawrence J. Kenah 20-0ct-1983
8888 89 : Add exception handling. Fix bug in size of count field.
0000 98 : v01-001 Original Lawrence J. Kenah 20-Sep-1982
0000 99 ;== g
1
{
|
|
|
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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 0K now
; Equated symbols

00000020 BLANK = “*A'" "

0000002D MINUS = ~A''="

0000030 ZERO = *A''0"

; Local macro definitions

.MACRO EO_READ
RESTART _POINT

BSBW  “EO_READ
.ENDM  EO_READ

; External declarations

it de I e I T R S e T e T T 3

AN LA A AN PO NI NI NI NININININD = b b b b e e ek ek =2 O O O O O OO OO

(=l el e e = = = " d b=l e lolelelelelelelelelelelelelels]
" """ b=l ===l el lelololelelalalalelalelel=lalelel= =
(wlelelelelelelelelelel=i=d=i=lvlolelelelelalelelelclelelalalvlelclelalelelelelel=]
[=lelelalelelelelelalalalalelelelalelelelelelelelalelelelelelelelelelelelelalela]

>
£ AN =2 OO 0O NI WS N = OO0 00 NON VN 8 LN =2 © 0 00 NON N SN AN = O 0 00 IO N BN iR —

.DISABLE GLOBAL
LEXTERNAL -
\ VAXSREFLECT_FAULT,-
1 VAXSROPRAND , -
13 ‘ VAXSEDITPC_OVERFLOW
}g ; PSECT Declarations:
}2 .DEFAULT DISPLACEMENT , WORD
0000 }2 PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG
14 BEGIN_MARK_POINT RESTART
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§ }2? g .SUBTITLE VAXSEDITPC - Edit Packed to Character String
g }28 : Functional Description:
00 150 : The destination string specified by the pattern and destination
00 151 ; address operands is replaced by the editted version of the source
00 155 3 string specified by the source length and source address operands.
00 123 The editing is performed according to the pattern strin starting at
00 156 ; the address pattern and extending until a pattern end (EOSEND) pattern
00 129 3 operator 1is encountered. The pattern string consists of one byte
00 156 ; pattern operators. Some gattern operators take no operands. Some
808 1;7 : take a repeat count which is contained in the rightmost nibble of the
0 1 g s pattern operator itself. The rest take a one byte operand which
0000 159 ; follows the pattern operator immediately. This operand is either an
0000 160 : unsigned integer length or a byte character. The individual pattern
888 }g1 ; operators are described on the following pages.
888 }22 : Input Parameters:
0000 165 : RO - srclen.rw Length of input packed decimal string
0000 166 ; R1 = srcaddr.ab Address of ingut packed decimal string
0000 167 ; R3 - pattern.ab Address of table of editing pattern operators
8888 }gg : RS - dstaddr.ab Address of output character string
0000 170 : Intermediate State:
0000 17¢ : 3 23 AE 07 00,
0000 174 : ! zero_count ! srclen it RO
3383 126 ; : d srcaddr : LRl
8888 };g : i delta-srcaddr i delta-PC ' sign i fill i : R2
8833 }g? ; : : pattern : i:R3
0000 1g§ ; ! loop=count | state ' saved=PSW | inisrclen ! : R4
0000 1 : teemcccccccccnnee temccccccccccccae temmcccccccccccen temccccccccccnces + l
0000 184 ; ' dstaddr ' : RS ‘
8888 }gz : QS — A ——— frcccccccccccccan S —— +
8880 }g; % Output Parameters:
880§ 139 : RO - Length of input decimal string ) . : E
008 }9? : 21 - address of most significant byte of input decimal string |
088§ }3; : 2% - deress of byte containing EOSEND pattern operator E
888 }gg : 5 = Address of one byte beyond destination character string |
8g§ }8? : Condition Codes: i
88 193 : N <= source string LSS 0 (src = =0 =>N=0) '
8 199 : I <= source string EQL 0 ;
00 00 : V <~ decimal overflow (nonzero digits lost)
888 85 3 € <= significance
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.ENABLE LOCAL_BLOCK
ASSUME EDITPC_B_STATE EQ 18 ; Make sure we test the right FPD bit
o0 MN 28: BRW VAXSEDITPC_RESTART ; Restart somewhere else
01EE 3 58: BRW EDITPC_ROPRAND_ABORT  ; Time to quit if illegal Length
VAXSEDITPC::
F6 5¢ 14 EO BBS #<EDITPC_V _FPD+16>,R4,2$ : Branch if this is a restart
OFC3 gf B8 PUSHR #‘H(R?,RT.Rb,R?.RB,R9.R10,R11> ; Save lots gf registers
1F 0 81 CMPVW RO,#3 : Check for RO GTRU 31
FO 1A BGTRU  § ; Signal ROPRAND if RO GTRU 31
W W X MOVZWL RO,RO ; Clear any junk from high-order word
52 gO 9A MOVZBL #BLANK,R2 ; Set fill to BLANK, stored in R2
9 D4 CLRL R9 : Start with '‘zero count'' of zero
ESTABLISH _HANDLER EDITPC_ACCVIO
S8 DC MOVPSL RTI : Get current PSL
58 0B B8A BICB  #<PSLSM_N!'PSLSM_V'PSLSM_C>,R11 ; Clear N=, V=, and C-bits
58 04 88 BISB  #PSLSM_2,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.

=l e e e e e e e e = = e = = e elmlelelelelelelelsllo el lelelolelelelele el le le le T

VIVIWVIVAWAWAWAWIWA SN 85 85 85 85 85 88 8 8 5 NN W N W AR A AN NN PO NN RININ) =3 e e b e O O O O O OO0 OO0 OO0 OO0 ==
OOOCOCOOOOO0OU U U OImWVIVIVIIVIVIVIVIVIIVIVIOO O 00000000 WMNI O OONMN—=M > OO MO OO0 000

o W 9 N W EXTZV  #1,#4,RO,R7 ; Get byte offset to end of string
7 g ;R - ADDL R1,R7 ; Get address of byte containing sign
MARK_POINT EDITPC_1 , RESTART
57 67 0& 00 EF EXTZV  #0,#4,(R7),R7 ; Get sign ''digit'’ into R7
CASE R7,LIMIT=#10,TYPE=B,<~ ; Dispatch on sign
20$,- P10 => +
108,~ : 11 = -
20%,- : 1% = +
108,- ;13 = -
20$ .- 2 14 => +
208,- : 15 => +
>
: Sign is MINUS
58 08 88 108: BISB #PSLSM_N .R11 ; Set N-bit in saved PSW
56 20 9A MOVZBL #MINUS R4 : Set sign to MINUS, stored in R4
03 Nn BRB TOP_OF _LOOP : Join common code
;s Sign is PLUS (but initial content of sign register is BLANK)
5« 20 9A 208: MOVZBL #BLANK,R4 ; Set sign to BLANK, stored in Ré&

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.

WSe Ve Ve e e

The next several instructions are the main routine in this module. Each
pattern is used to dispatch to a pattern-specific routine that performs

VIAWAAVAVIAVIVANSS 85 85 85 85 55 55 55 5 S NN N NN NN N AN N RO PO NI NI NI NN = b b b b b b b s 2 O O OO OO M
OO IO N B~ N = OO 00 O V1 85 LN — © O 00 ~ON N 5 NN = © 0 00 NOM N 5 NN) = OO 00 O VS i) = OO IO NS Ao

(ol e e e e e e e e e = ettt b i ==l e lelelelelcleleleleleleleleleelelelaleclelelelela =00

MAOMNLALMNLMNLNLALNLNLNNLNININL NN NI NN NN NI N NI N NN NNV NNV NN N NN NN N NI NINLNL NN NINININNONONONOND

OO0O0O0O0O0O00O
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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:
PUSHAB B“TOP_OF _LOOP ; Store ''return PC"

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

FD AF  OF

R TR IR =,

Note that the seeuingl{ 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 of VAXSEDITPC.

MARK_POINT prrps_z RESTART

CASE™  (R3)+,LIMiT=#0 TYPE=B,<~-
ROUTINE ., -

FLOAT ROUTINE,~

R_SIGRIF ROUTINE,=-

SIGNIF _ROUTINE,-

E_SIGN”ROUTINE,-

SET_SIGNIF
STORE_SIGN

S WO

EOSEN
EOSEN
EOSCL
EOSSE
EOSST

Ssvsnsns e
[=]elelele]

T
oR

MARK_POINT
CASE™  =1(R3),L
EOSLOAD

EDITPC_3

} =
EOSLOAD:S

M

T

T
T=#*X40,TYPE=B, <~
L_ROUTINE,= EOSLOAD_FILL
N EOSLOAD_SIGN
S EOSLOAD _PLUS I
EOSLOAD "MINUS |
EOSINSERT ~
EOSBLANK ZERO
EOSREPLACE _SIGN
EOSADJUST_INPUT

“ROUTINE, -
EOSLOAD™ ROUTINE .-
EOSLOAD "MINUS ROUTINE , -
EOSINSERT ROUTINE,=-
EOSBLANK ZERO ROUTINE,-
EOSREPLACE_SI1GN_ROUTINE,-
;osAoJusT,ruPur_nourxue.-

DI
Ml
IL
16
LU
IN

Ll ok alk ad ab b oF oo
NOWVISWLWIN—O
U I B B B B B )

LR DR PR TR TR TR TR T

0
w

P
3" ; Check for 80, 90, or AO

FF A3 OF
10 : Reserved operand on repeat of zero

—y
W

57 FF A3 04 04

m
)

EXTZO w4, ,44,-1

CASE  R7,LIMIT=
EO$FILL_RO
EOSMOVE “ROU
EosrLOAT_no

: 7 ; Ignore repeat count in dispatch

4

5

9

8 ; If we drop through all three CASE instructions, the pattern oforator is \
08 : unimplemented or reserved. R3 is backed up to point to the illegal '

:

4

5

6

C ==t

: 91 to 9F - EOSMOVE

- . 81 to 8F = EOSFILL
o : Al to AF = EOSFLOAT

COO0O0O0O0OO0O0COOO0O0O0O0O0O0OOO0O0OO0OOOCO0CO0O0O0O0O0O0O0O0O0O0OOOO0O0OOOOO0OO -

; pattern operator and a reserved operand FAULT is signalled.

308: DECL R3 ; Point R3 to illo?al operator
ADDL #s,SP : Discard return P :
BRW ED[IPC_ROPRAND_FAULT : Initiate exception processing

.DISABLE LOCAL _BLOCK

S5E

—Owv
maeN
WO
—-O~N
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= LSUBTITLE Description of Pattern-Specific Routines
E Functional Description:

(=lelele]

There is a separate action routine for each pattern operator. These
routines are entered with specific register 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 byte following Eattern operator (used b‘
EOSLOAD _FILL, EOSLOAD_SIGN, EOSLOAD_PLUS, EOSLOAD_MINUS,
and EOSINSERT)

length Length in b‘to follouine pattern operator (used bb
EOSBLANK_ZERO, EOSREPLACE_SIGN, and EOSADJUST_INPUT)

repeat Regeat count in bits <3:0> of ?attern 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

H additional register.

; fill  Stored in R2<7:0>

; sign Stored in R&<7:0>

: Finally, the architecture describes two subroutines, one that obtains
3 the next digit from the input string and the other that stores a

3 character in the output string.

: READ Subroutine EO_READ provides this functionality

; STORE A single instruction of the form

MOVB xxx,(R5)+

VI WA A AT A T A DA T i v v AL

or
ADDB3  #ZERO,R7,(R5)+
stores a single character and advances the pointer.

ONONONONONWAWIWAWAVAWAVAVAN SN 85 85 85 85 85 55 8 8 5 N N AR LN N AN AN NN PO N PN NP NONIN) — —
AN = OO 00 NN N = O O 00 NN N 8 AN = © O 00 O N BN N = O O 0O O N 8 LN = O 0 00

elelelslelelelelalelalalalclalalelalelelelclalalelelelalelelelelelclelalalalelalalalalalale]
0 OO0 OO0 O VOO O OO0 O OO0 OOV O OO0 VOO O O OO O VOO O OOOOOOOVOOOOO

Sign character
Address of next character to be stored in output character string

gS ; Input Parameters:
RO - Updated Length of input decimal string
8 68 R1 - A?dress of next byte of input decimal string
9 R2 = Fill character
0. R3 = Address of one byte beyond current pattern operator

[=lelelelelelelelelelelele e lel=le e e =t it lelelelelelelelelelelel=

ViAWY
o~

VOO OO0

[elelelel=d

; Implicit Input:
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Several registers are used to contain intermediate state, passed
from one action routine to the next.

lelelele
VOOV OV OOV OV OVOVOVOVOOVOVOOVOVOVOOOVOO

ViAW

R7 = Contains latest digit from input stream (output from EO_READ)
R8 =~ Used as loop counter

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.
R? = Scratch register used onl‘ by access violation handler
R7 = Qutput 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.

O O 0 0O O OO V000 OO0 OO0 NN~~~

NONWN S N = OO 00 NS i) = O 00~ W

IFATETETE PR PR PR TR PR PR PR DA PR PR PR PR PR PR PR PR PR TR T

[elelelelelealelelalalealalelalelalalele]

(=l=l=]
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.SUBTITLE Utility Subroutine (READ Next Digit)

14
Functional Description:

(VL IV LV
(V.
O
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 ill ?al pattern
operator), the contents of R9<15:0> will be stored in RO<31:16>. In
order for the instruction to be restarted, the '‘zero count'' (the
contents of R9) must be preserved. While any availaglo field will do
in the event of an access violation, the use of R0<31:16> is clearly
specified for a reserved operand fault.

imdoi=lelelelelalalalalalelelalalelalalalalalale]

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

RO - Updated by one

R1 - Updated by one if R0<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
Unchanged
Unchanged
lero
Incremented by one (toward zero)

PSW<I> is set

o
~
[ B
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EO_READ:

59 D5 TSTL R9 ; Check for "RO'' LSS 0
13 1; BNEQ 20% : Special code if nonzero :
S0 DO DECL RO ; Insure that digits still remain
14 19 98 BLSS 308 : Reserved operand if none

06 50 €9 BLBC RO,108 ; Next code path is flip flop

: RO was even on ingut (and is now odd), indicating that we want the low
; order nibble in the input stream, The input pointer R1 must be advanced
; to point to the next byte.

OO0

N N N N N N N N O N N N N N N N N N N N N N N N Y Y YT e
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Utility Subroutine (READ Next Dig -5 EMULAT.SRCIVAXEDITPC.MAR;1
8 4t
A 4 MARK _POINT READ 1
S7 81 04 00 SF A 453 EXTZV  #0,#4,(R1)+ R7 ; Load low order nibble into R7
5 : 250 RSB ; Return with information in Z-bit
A G§1 ; RO was odd on input (and is now even), indicating that we want the high
A6 & g ; order nibble in the input stream. The next pass through this routine will
:g 22‘ ; pick up the Low order nibble of the same input byte.
A 465 MARK _POINT READ 2
57 61 04 04 SF 0A 46? 108: EXTZV  #4,#4,(R1),R7 ; Load high order nibble into R7
5 §:% 22 RSB ; Return with information in Z-bit
AC 693 : R9 was nonzero on input, indicating that zeros should replace the original
:E :7? ; input digits.
59 06 AC 47§ 208: INCL R9 ; Advance R9 toward zero
57 D& A &7 CLRL R7 ; Behave as if we read a zero digit
05 831 2;; RSB ; Return with Z-bit set
081 479 : The input decingl string ran out of digits before its time. The architecture
0B1 477 ; dictates that R3 points to the pattern operator that requested the input
081 473 ; digit and RO contains a =1 when the reserved operand abort is reported.
0B1 479 ; It is not necessary to load RO here. RO already contains -1 because it just
883} 23? ; turned negative.
53 07 0081 kgg 308: DECL R3 ; Back up R3 to current pattern operator
SE 08 §0 00B3 & ADDL #8,SP ; Discard two return PCs
0138 1 00B6 484 BRW EDITPC_ROPRAND_ABORT ; Branch aid for reserved operand abort
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VOLESOA EOSINSERT = Insert Character -SEP-1984 0:&2:%3 EMULAT.SRCIVAXEDITPC.MAR; 1 9 (6)
g 2 9 % .SUBTITLE EOSINSERT = Insert Character
8 2 g g Functional Description:
9 490 : Insert a fixed character, substituting the fill character if

gg 231 3 not significant.

833 232 E Input Parameters:

§83 495 : R2 = Fill character
8 699 : R3S = Address of character to be inserted if significance is set

839 497 ; RS = Address of next character to ?e stored in output character string
083 233 3 R11<C> = Current setting of significance

8833 8? E Output Parameters:

089 0; : Character in pattern stream (or fill character if no significance)

838 8‘ ; is stored in the the output string.

089 505 : R3 - Advanced beyond character in pattern stream

88%3 gs : RS = Advanced one byte as a result of the STORE operation

0089 8’

089 9 EOSINSERT ROUTINE:

04 58 00 EV B9 10 BBC #PSLSV_C,R11,108 ; Skip next if no significance
D 511 MARK_POINT NSERT_1
85 83 9g 08D 1; MOvB (R3)+,(R5)+ : STORE ''ch'' in output string
A e
0C1 215 MARK _POINT INSERT_2
85 Si 90 00C1 16 10%: MOVB Ri.(kS)# : STORE fill character
S D6 00C4 217 INCL R : Skip over unused character
05 00cCé6 18 RYB
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VOG-Sgé EO STORE_SIGN - Store Sign g 83 86 g fa !EHULA A XEDITPC.MAR; 1 - (;)
OQS{ ? . +LSUBTITLE EOSSTORE_SIGN - Store Sign
E% i : Functional Description:
E; g : The contents of the sign register are placed into the output string.
c7 9 : Input Parameters:
0C7 s
0C? 8 . R4 = Sign character
08%; 8 3 RS = Address of next character to be stored in output character string
382; 1 g Output Parameters:
085; g ; Sign character is stored in the the output string.
882; 5§35 ; RS = Advanced one byte as a result of the STORE operation
00C™ § 9 g
00C? g 8 EOSSTORE _SIGN_ROUTINE:
00C? 9 MARK_POINT STORE_SiGN_1
85 54 90 00C7 540 HOVB R4, (R5)+ : STOME sign character
05 00CA 541 RSB
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re Fi -SEP-1984 EMULAT. J VAXEDITPC.MAR; 1
C SUBTITLE EOSFILL = Store Fill
; Functional Description:

VAXSED1TPC = VAX
V04-600 £o¥F

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

; Input Parameters:

Ri = Fill character
= 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:

Fill character is stored in the output string '‘repeat'' times

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

EOSFILL_ROUTINE:
“MAR

VIVIIIVIVIAIIIWAIIVIAVIAIIWIIIIWVIWAIWAWVAIWA O —
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~N &~ —— 000000 0o oo 0o 0o 0o (o 0o 0o (o o 0o 0o G o To G 0 0 0 I

K_POINT Fl&L_1
58 FF A3 04 00 EF EXTZV  #0,#4,-1(R3)R8 : Get repeat count from pattern operator
MARK_POINT FILL_2 , RESTA
85 Sg 90 108: MOVB R2,(RS)+ ; STORE fill character
FA S Bg aggGTR ] 105 ; Test for end of loop




N 8
VAXSEDITPC = VAX=11 EDITPC Instruction Emulation 16-SEP-1984 01:35: AX/VMS Macro V04=00 Page 14 VA!
vo«-So& EOSMOVE = Move Digits -SEP-1934 80:45:73 !EHULAT.SRCJVAXEDITPC.HAR:1 % 9 VO
g ;g . .SUBTITLE EOSMOVE - Move Digits
8 ;g : Functional Description:
D 7? ; The right nibble of the pattern operator is the repeat count. For
D 77 ; repeat times, the following algorithm is executed. The next digit is
0D 73 3 moved from the source to the destination. If the digit 1is non-zero, ,
0D 79 significance is set and 2zero is cleared. |If the digit is not
0D 0. significant (i.e., is a leading zero) it is replaced by the contents
ggg i 3 of the fill register in the destination.
D L]
80 &4 EOSMOVE_ROUTINE:
880 g 5 MARK_POINT MOVE _1
S8 FF A3 04 00 EF OBE ¢ 9 EXTZU  #0,#4,-1(R3),R8 ; Get repeat count
§ODE g 8 108: EO_READ ; Get next input digit
0OE 13 O0O0E! 89 BEQL 308 ; Is it zero? Branch if yes
58 01 88 O00E3 590 BISB #PSLSM_C,R11 ; Indicate significance
58 04 BA 8858 g81 BICB #PSLSM_Z,R11 : Also indicate nonzero
00E9 595 MARK _POINT MOVE_2 , RESTART
85 57 30 81 O00E9 594 20%: ADDBS  #ZERO,R7,(R5T+ ; STORE digit in output stream
EE 58 FS O00ED 595 SOBGTR R8,10$ ; Test for end of Loop
of 18 SN,
F4 58 00 EO 88:; ggg 308: BBS #PSLSV_C,R11,208 ; 1f significance, then STORE digit
00FS 600 MARK_POINT MOVE_3 , RESTART .
85 52 90 O00F5 601 MOVB R2,(RS5)+ ; Otherwise, STORE fill character
E3 58 F5 O0O0F8 60% SOBGTR R8,10% ; Test for end of loop
05 00fFB 60 RSB
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Instruction Emulation 1 -SEP-1984 81:35:%8 ¥AXIVHS Macro V04-00 Page 1
t Sign -SEP=1984 00:45: EMULAT.SRCIVAXEDITPC.MAR;1 (1

SUBTITLE EOSFLOAT - Float Sign
Functional Description:
The right nibble of the

L

OO0O00C0C 0 v

CONOWVIS NN = OV NO NS AN = OV NS AN OV ~NOMW 0 O

Yattern operator is the repeat count. For
repeat times, the following algorithm is executed. The next digit
from the source is examined. If it is non-zero and significance is
not yet set, then the contents of the sign register is stored in the
destination, significance is set, and zero is cleared. If the digit
is significant, it is_ stored in the destination, otherwise the
contents of the fill register is stored in the destination.

EOSFLOAT _ROUTINE:

—h o d e e e e e e ) ) ) ) e ) e e e D OO OOOOOOOOOOOOOD P

N o e e e e el el e et = QD OOOOOOTM T T I I I T\ I N I g

[alelelelelelelelelclealelelealelelelcleleleleeleleleleoleleleleleleleNN- N
PO DN S =MD OVININO OO OO O OO IO IOV OO OV

1
1
1
1
1
1
1
}
1 MARK _POINT FLOAT_ 1
S8 FF A3 04 00 EF § EXTZV  #0,#4,-1(R3) A8 ; Get repeat count
108: EO_READ ; Get next input digit
0B 58 00 EO 2 8BS #PSLSV_C,R11,208 : Is significance set? Branch if yes.
5. 13 2 BEQL 30% : Is digit zero? Branch if yes.
MARK_POINT FLOAT_2 , RESTART
85 54 90 MOVB R4, (RS5)+ ; STORE sign_
S8 01 88 BISB  #PSLSM_C,R11 : Indicate significance
58 04 BA BICB #PSLSM_Z ,R11 ; Also indicate nonzero
$ MARK_POINT FLOAT_3 , RESTART a2
5 N B »n 31 208: ADDBY  #ZERO,R7,(R5)¥ : STORE digit in output stream
E7 38 ¥ 3 SOBGTR R8,10$ ; Test for end of loop
05 g RSB
35 308:  MARK_POINT FLOAT_4 , RESTART :
85 52 90 3 MOVB R2,(RS5)+ ; Otherwise, STORE fill character
EO 58 82 g gggGTR R8,10% ; Test for end of Loop
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VO‘-SO& EOSEND_FLOAT = End Floating Sign 2-SEP-19g4 80:45:§8 ¥EHULAT.SRCJVAXEDITPC.HAR:1 ' (an |
" .SUBTITLE EOSEND_FLOAT = End Floating Sign |

Functional Description: |

1f }he floating si?n has not yet been placed into the destination |
string (that is, if significance is not yet set), then the contents !
?: th: sign rogfster are stored in the output string and significance ‘

set.

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

Output Parameters:

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

R5 = Optionall¥ advanced one byte as a result of the STORE operation
R11<C> - (Significance) is unconditionally SET

LA TETE PR TE TR TR R PR FE PR PR PR PR PR PR PR TR PR R TR T

oooooooooooorOrOFOFOMOMOMOMOMOCOMOCOCOMOFPONOM
OO NN B B SN
SHAN = OV W NS NN = OOV N NS W= O

EOSEND_FLOAT_ROUTINE:
665 BBSS #PSLSV_C,R11,108 ; Test and set significance
666 MARK _POINT END_FLOAT_1

667 MOVB R4, (R5)+ ; STORE sign character

668 108: RSB

0358 00 E2
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V04~ EOSBLANK_ZERO - Blank Backwards When Zer 5-SEP-1984 00:45:1 EMULAT.SRCIVAXEDITPC.MAR;1 (12) V0!
} g 6;? : SUBTITLE EOSBLANK_ZERO - Blank Backwards When Zero
} g §;§ ; Functional Description:
128 674 ; The pattern operator is followed by an unsigned byte integer Length.
128 675 ; If the value of the source string is zero, then the contents of the
128 676 ; fill register are stored into the last lengtﬁ bytes of the destination
128 677 ; string.
128 673 :
0128 679 ; Input Parameters:
128 680 ;
128 681 ; R§ = Fill character
126 6 g 3 R3 = Address of '‘length'’, number of characters to blank
0128 683 ; RS = Address of next character to be stored in output character string
8} g ggg : R11<Z> - Set if input string is zero
0128 689 ; Output Parameters:
0128 687 ;
0128 688 ; Contents of fill register are stored in Last '‘length'’ characters
8} g 238 : of output string if input string is zero.
01%8 691 ; R3 - Advanced one byte over '‘length'’
0128 692 ; RS = Unchanged
0128 693 ;
01%8 694 ; Side Effects:
0128 695 ;
0128 696 ; R8 is destroyed
0128 697 ;-
0128 698
01%8 699 EOSBLANK _ZERO _ROUTINE:
0128 700 MARK_POINT BLANK_ZERO_1
58 83 9A 0128 701 MOVZBL (R3)+,R8 ; Get length e
09 58 02 E1 O01¢E 70§ BBC #PSLSV_Z,R11,208 : Skip rest if source string is zero
55 58 (2 0N g 70 SUBL R8,RS : Back up destination pointer
81 704 MARK_POINT BLANK_ZER0_2 , RESTART
85 52 90 0135 705 10s: MOVB R2,(RS)+ ; STORE fill character
FA 58 FS5 0138 706 SOBGTR R8,10% : Check for end of Loop
05 0138 707 20%: RSB
™~ —— ] @il
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vo&-So& EOSREPLACE_SIGN -~ Replace Sign When Zero g-SEP-IOgA 80:45:*8 !EHULAT.SRCJVAXEDITPC.HAR:1 ’ (1g) V!
} E ;98 = .SUBTITLE EOSREPLACE_SIGN - Replace Sign When Zero
} E ;}1 : Functional Description:
13C 71§ ; If the value of the source string is zero, then the contents of the
13C 716 ; fill register are stored into the byte of the destination string
} E ;}S 3 that is "'length’'’ bytes before the current position.
13C 71? ; Input Parameters:
13 718 ;
13¢ 719 ; R2 = Fill character
15C 720 ; R3 = Address of ‘‘length'’, number of characters to blank
13¢ 721 ; R5 = Address of next character to be stored in output character string
8} E ; § : R11<Z> - Set if input string is zero
8} E ; g : Output Parameters:
81 R 9 ; Contents of fill register are stored in byte of output string
0%%% ;28 : “length'’ bytes before current position if input string is zero.
013C 759 : R3 - Advanced one byte over '‘length"
013C 730 ; RS = Unchanged
Olgc 731 :
013C 73§ ; Side Effects:
013C 733 ;
o1§c 734 ; R8 is destroyed
013C 735 ;-
013C 736
012( 737 EOSREPLACE _SIGN_ROUTINE:
013C 738 MARK_POINT REPLACE_SIGN_1
58 83 9A 013c 739 MOVZBL (R3)+,R8 ; Get length S
07 58 02 E1 O013F 740 BBC #PSLSV_7,R11,108 ; Skip rest if source string is zero
58 55 58 (3 0143 741 SUBL3 R8,RS5,.R8 ; Get address of indicated byte
0147 74§ MARK _POINT REPLACE_SIGN_2
68 52 90 0147 74 MOVB R2,(R8) ; STORE fill character
05 O014A 744 10%: RSB
t
|
|
s i e 1 -
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- Page 19
SEP=-19 EMULAT.SRCIVAXEDITPC.MAR; 1 (14)

+SUBTITLE EOSLOAD _xxxxxx = Load Register
Functional Description:

+*

The contents of the fill or sign register are replaced with the
character that follows the pattern operator in the pattern stream.

EOSLOAD_FILL Load Fill Register
EOSLOAD_SIGN Load Sign Register
EOSLOAD_PLUS Load Sign Register If Source String Is Positive (or Zero)
EOSLOAD_MINUS Load Sign Register If Source String Is Negative
Input Parameters:

R3 - Address of character to be loaded
R11<N> - Set if input string is LSS zero (negative)

Output Parameters:

If entry is at EOSLOAD_FILL, the fill register contents (R2<7:0>) are
replaced with the next character in the pattern stream,

I1f one of the other entry goints is used (and the appropriate conditions
obtain), the contents of the sign register are replaced with the next
character in the pattern stream, For simplicity of implementation, the
sign character is stored in R&4<7:0> while this routine executes.

In the event of an exception, the contents of R&4<7:0> will be stored
in R2<15:8>, either to conform to the architectural specification of
register contents in the event of a reserved operand fault, or to

a% ?wtghe instruction to be restarted in the event of an access
violation.

R3 - Advanced one byte over new fill or sign character

EOSLOAD_F ILL_ROUTINE:

MARK_POINT LOAD _xxxx_1

ggga (R3)+,R2 ; Load new fill character
EOSLOAD_SIGN_ROUTINE:

MARK_POINT LOAD _xxxx_2

:gga (R3)+,R4 ; Load new sign character into R4
EOSLOAD_PLUS_ROUTINE : :

BBC #PSLSV_N,R11,EOSLOAD_SIGN_ROUTINE ; Use common code if plus

%ggL R3 : Otherwise, skip unused character

EOSLOAD_MINUS_ROUTINE: :
BBS #PSLSV_N,R11,EOSLOAD_SIGN_ROUTINE ; Use common code if minus
INCL R3 ; Otherwise, skip unused character

VA
VO
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gnificance -SEP-1 EMULAT.SRCIVAXEDITPC.MAR;1
.SUBTITLE EOSxxxxxx_SIGNIF = Significance
Functional Description:

[
<9
-y

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

Input Parameters:
None
Output Parameters:

g g """ —-——-—y
s-o-ooorooororOrOrOrOrOMOMCOMCOOCMCOMCOMCOMCOMOMCOMOMCONON
OO S = b b e b b o e o o o o o e e e e o o

AININININIAIRINININ) b b b b b b s b s 2 O O O OO

g EOSCLEAR_SIGNIF R11<C> is cleared
0 EOSSET_SIGNIF R11<C> is set
§ OSCLEAR_SIGNIF _ROUTINE:
58 01 B8A 0 BICB2 ~#PSLSM_C,R11 ; Clear significance
05 8 RSB
0 EOSSET_SIGNIF_ROUTINE:
58 01 8? 8 gggsz #PSLSM_C,R11 ; Set significance
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VO‘-SOA EO_ADJUST_INPUT = Adjust Input Length g-SEP-19gk 80:45:q$ !EHULAT.SRC]VAXSDITPC.HAR;1 v (16) | vo!
}gg 1 . SUBTITLE EO_ADJUST_INPUT = Adjust Input Length
}gg g : Functional Description:
169 5 : The pattern ?perator is followed by an unsigned byte integer length in
169 9 3 the range through 31. If the source string has more digits than ‘
169 : this longth. the excess leading digits are read and discarded. If any i
169 g : discarded digits are non-zero then overflow is set, significance is
169 : set, and 2ero is cleared. If the source string has fewer digits than
169 4«0 ; this Llength, a counter 1is set of the number of loadin? eros to
}gg 2% ; supply. This counter is stored as a negative number in R0O<371:16>.
169 843 °
169 44 EOSADJUST_INPUT_ROUTINE:
169 845 MERK_POTNT ADJUST_INPUT 1
S8 83 9A 0169 49 HOVlgL (R3)+,R8 ; Get “longth” from pattern stream
58 50 58 (3 O A SUBL R8,RO,R8 ; Is Length Larger than input length?
11 18 01 ag BLEQU 30§ : Branch if yes
59 D& 0};4 a?o CLRL R9 ; Clear count of zeros (''R0<31:16>'")
174 51 10s: EO_READ ; Get next input digit
06 13 0177 Si BEQOL ; Skip to end of loop if zero
58 04 BA 0179 5 BICB #PSLSM_7,R11 ; Otherwise, indicate nonzero
58 gS Bg 17¢ 56 BISB l<PSbSl_f!PSL$H_v>.R11 ; Indicate significance and overflow
F2 58 F 17F 55 208: SOBGTR R8,10% : Test for end of lLoop
o8 MY R L,
59 S8 D00 0183 858 30s: MOVL R8,R9 ; Store difference into ''R0<31:16>"
05 0186 859 RSB
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EOSEND - End g gk 0:42:?8 ¥ w (77)

-SEP-19 EMULAT.SRCIVAXEDITPC.MAR: 1 VO«
. LSUBTITLE EOSEND - End Edit
: Functional Description:

1
it

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 terninoted.'rhere 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. 1If any digits still remain in the input string, a reserved
operand abort is taken.

5. R2 and R4 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

-sRotgrn address in dispatch Loop in this module (discarded)
ave
Saved
Saved R
Saved R
Saved R
Saved R
Saved R
Saved R
Return

oSO SO
PN NN PN PN N P P P~ P~
wrnuvIVVIunVvLnnm
VO9OVV9VOVOVOVOUOMYO
N N N N N Nt it
LN B B B B B B ]

LIANININ) = =2 O 0O

to caller of VAXSEDITPC
Output Parameters:

I1f no overflow has occurred, then this routine exits through the RSB
instruction with the following cutput parameters:

OO0 O0O0O0O0OVVVOVVVVOVVVECOCOCO NN NNNNNNN~NOo-oo O OO MDD

NS NN = OV NS N = OV NS LI = O VNS W) = OV NS LI = OV NS WLWIN = O

BBV B Ve Ve Ve 0000 0000000000080 0090809090009 0%080%00900000000090900090000000000090080909080808080e8eBewetes

These register contents are dictated by the VAX architecture

Length in digits ?f input decimal string

Address of most s ?nificant blto of input decimal string
Set to zero to conform to architecture

Backed up one byte to point to EOSEND operator

R4 - Set to zero to conform to architecture

RS = Address of one byte beyond destination character string

PSL<V> is clear

o
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SNNNNNNNNNNNNNNNNNNNNNSNNNNSNNNNSNNNNNNNNNNNNNNNNNNNNNNNNNNNNYNY

OO0 00OO0OO0
200000 00000000000 O O 09 00 09 00 00 G0 00 G0 00 0O 00 0B G 0B 0D G0 G G GO GO G0 00 0O G0 G G 05 00 G 05 0D G 00 00 0O 0O 0O 0O 00
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187 13 3 If the v-bit is set, shen control is transferred to VAXSEDITPC_OVERFLOW
} ; 10 : where a check for decimal overflow exceptions is made.
187 1 3 The registers are lLoaded with their correct contents and then saved on
} ; 3 i 3 the stack as follows:
187 926 ; 0(SP) = Saved RO
187 925 ; 4(SP) - Saved R1
187 9 9 3 g(SP) - Saved R
187 927 ; 12(SP) = Saved R
187 9 3 : 16(SP) = Saved Ré
187 g 3 0(SP) - Saved RS
187 0; 4(SP) - Saved R
0187 931 ; 8(SP) = Saved R
81 7 9 g : 2(SP) = Saved R8
187 9§ : 6(SP) - Saved RY
0187 934 ; 40(SP) - Saved R10
8137 9%5 3 44(SP) - Saved R11
0}8; g ? 3 48(SP) = Return PC to caller of VAXSEDITPC
0187 9;8 : PSLCV> is set
AR
0187 941 EOSEND_ROUTINE: ;
SE 04 CO 0187 94 ADDL #4,5P ; Discard return PC to main Loop
53 07 818A 94 DECL R3 ; Back up pattern pointer one byte
03 58 02 E1 018C 944 BBC #PSLSV_Z,R11,108 ; Check for negative zero
58 08 8A 0199 945 BICB #PSLSM_N,R11 s Turn off N-bit if zero
50 D05 019 946 108: TSTL RO : Any di?its remaining?
5D 1% 0195 947 BNEQ EDITPC_ROPRAND_ABORT ; Error 1f yes
59 0O 8197 948 TSTL R9 ; Any zeros (R0<31:16>) remaining?
59 12 0199 949 BNEQ EDITPC_ROPRAND _ABORT : Error if yes
52 D& 8198 950 CLRL R2 ; Architecture specifies that R2
54 D& 0190 951 CLRL R4 : and R4 are zero on exit
OF B9 019F 95§ BICPSW #<PSLSM_N'!PSLSM_Z'!PSLSM_V'!PSLSM_C> : Clear condition codes
58 B8 O01A1 95 BISPSW RI11 ; Set codes according to saved PSW
05 58 _ 01 EO O1A3 954 BBS #PSLSV_V,R11,208 : Get out of Line if overflow
OFC3 8F BA O01A7 955 POPR #*M<ROR{,R6.R7,R8,R9,R10,R11> ; Restore saved registers
05 0}:% 3?? RSB ; Return to caller's caller
§1AC 958 ; At this point, we must determine whether the DV bit is set. The tests that
1AC 959 ; must be performed are identical to the tests performed b{ the overflow
01AC 960 ; checking code for the packed decimal routines. In order to make use of
1AC 961 ; that code, we need to set ug the saved registers on the stack to match
1AC 96; : the input to that routine. Note also that the decimal routines specifz
1AC 963 ; that RO is zero on completion while EDITPC dictates that RO contains the
1AC 964 ; initial value of ''srclen'. For this reason, we cannot simply branch to
}:E 325 s VAXSDECIMAL_EXIT but must use a special entry point.
g! BA 0Q1AC 967 208: POPR J‘H<R8,R1> ; Restore RO and R1 :
F B8 }as 86 PUSHR  #*M<RO,R1,R2,R3,R4,R5> ; ... only to save them again
}go 37? : The condition codes were not changed by the previous two instructions.
FE4' 31 158 972 BRW VAXSEDITPC_OVERFLOW ; Join exit code
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o +SUBTITLE EDITPC_ROPRAND_FAULT - Handle Illegal Pattern Operator
: Functional Description:

VAXSEDITPC = VAX
V04§806 EDITP

™\
| -
0 —
o
om
b
= -
VOV 0000000000000 NNNNNN O
>
cD
~ew
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F

This routine stores the intermediate state of an EDITPC instruction
that has been prematurely terminated by an illegal pattern operator.
These exceptions and access violations are the only exceptions from
which execution can continue after the exceptional condition has been
cleared up. After the state is stored in the rox sters RO through RS,
control is iransf.rrod through VAXSROPRAND to VAXSREFLECT_FAULT, where
the lggroer ate backup method is determined, based on the return PC
©

= OV NO WIS NN = OOV ~NOMNWNSS | O

OO OO VOOV VOV VOOV OOVOVOVOO

from AXSEDITPC routine.
; Input Parameters:

RO = Current digit count in input strin?

R1 = Address of next digit in input string

Rg = Fill character
99§ RS = Address of illo?al pattern gperotor
99 R¢ - Sian character (stored in R2<15:8>)
994 RS = Address of next character_to be stored in output character string
995 R9 = Zero count (stored in R0<31:16>)

R11 = Condition codes

00(SP) = Saved RO

04(SP) = Saved R1

08(SP) - Saved R6

12(SP) = Saved R7

16(SP) = Saved R8

0(SP) - Saved R9

4&(SP) - Saved R10

8(SP) - Saved R11

2(SP) = Return PC from VAXSEDITPC routine

; Output Parameters:

00(SP) = Offset in packed register array to delta PC byte
04(SP) = Return PC from VAXSEDITPC routine

Some of the register contents are dictated by the VAX architecture.
Other register 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 ingut string

R0<31:16> = Current zero count (from R9)

R1 = Address of next digit in input string

ki <07:08> = Fill character

R2<15:08> - Sign character (from R&4)

R - Address of next pattern operator

k - Address of next character in output character string

The following register contents are peculiar to this implementation
R2<23:16> - Delta-PC (if initiated by exception)
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R2<3 - De%ta srcaddr (current srcaddr minus initial srcaddr)
R4<07: g = Initial di?it count (from saved
R4< > = Saved condition codes (for easy retrieval)
R4<2 16> - State flags
State = ﬁDlTPC 2_RESTART
FPD bit 1s set
ACCVIO bit is clear
R4<31:24> = Unused for this exception (see access violations)

EDITPC_2_RESTART is the restart code that causes the instruction
to be restarted at the top of the main loop. It is the simplest
point at which to resume execution after an illegal pattern
operator fault.

The condition codes reported in the exception PSL are also defined
by the VAX architecture.

PSL<N> = Source string has a minus sign
PSL<Z> = ALl digits are zero so far
PSL<V> = Nonzero digits have been lost

PSL<C> = Significance

ASSUME EDITPC_L_SAVED_R1 EQ <EDITPC_L_SAVED_RO + 4>
EDITPC_ROPRAND_FAULT:

OV NOWVS NN = O VOO NO WS GBIN = OV NS N = OV NONWNSS LN — | O

PUSHR l‘H(RO R1,R2.R3> ; Save current RO
S0 10 AE 7D MOVQ  EDITPC L §Avéo RO(SP) ,RO : Retrieve orig nal no and R1
10 Mova Rk,16($ ; Save R4 and RS in right place on s
; Now start stuffing the various registers
02 AE 59 80 MOVW R9,EDITPC_W_ZERO_COUNT(SP) : Save R9 in RO<31:16>
09 AE 54 90 MOVB R‘.EDITPC_B SIGNTSP) : Save R4 in R2<15:8>
10AE SO0 9 MOVB RO,EDITPC_B_INISRCLEN(SP) ; Save initial value of RO
51 04 AE 51 C SUBL3 R1.EDITPC_A SRCADDR(SP) ,R1 : Calculate srcaddr difference
0B AE 51 90 MOVB R1,EDITPCTB DELTA SRCADDR(SP) : Store it in R&<15:8>
MM AE SB 90 MOVB R11,EDITPC _B_SAVED _PSW(SP) : Save condition codes
12 90 MOVB  #<EDITPC_MTFPD'EDITPC_2_RESTART>,=
12 AE EDITPC_B-STATE(SP) : Set the FPD bit
OFFF BF BA POPR #*M<RO,R1,R2.R3,R4,R5,R6,R7,R8,R9,R10,R11> ; Load registers
0000010A 8F DD PUSHL c<eonrﬁc B_DELTA_PC'="" : Store delta-PC offset

PACK_M_FPD5 ' : Indicate that FPD should be set

The following is adnittedl¥ ?ross. This is the only code Y.th into
VAXSROPRAND where the cond t on codes are significant. ALl other paths can
store the delta-PC offset without concern for its affect on condition
codes. Fortunately, the POPR instruction does not affect condition codes.

ASSUME EDITPC_B_SAVED_PSW EQ 17 ; Make sure we get them from right place

>
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NONWN S NN = OO0 ~NOM NS LN —

S0 DD PUSHL g ; Get a scratch register
S0 5S4 04 08 EF EXTZV  #8,#4 R4, RO . Get codes from R&<11:8>
2' B89 BICPSW #<PSLEM_N'PSLSM_2'PSLSM_ V'PSLSH [ : Clear the codes
0 B8 BISPSW RO : Set relevant condition codes
01 BA 8 POPR #*M<RO> ; Restore RO, preserving PSW
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FEOC* 31 O01F1 1088 BRW VAXSROPRAND ; 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
?encral rcgistors. 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 following conditions cause a reserved operand abort

. 1 Ingut digit count GTRU 31
(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 string (digits left 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
Saved
Saved
Saved
Saved
Saved
Saved
Saved
Return

VODDODDDDOD
V== 00O NO—O

V=O

NSO O
PN N PN P~ P P~~~
vV,
VOV V90VOOV0
N N S s S st St

from VAXSEDITPC routine
Output Parameters:
The contents of RO through R5 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
into a consistent state.

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

80(5?) - Offset in packed register array to delta PC byte
4(SP) = Return PC from VAXSEDITPC routine

Implicit Output:

This routine passes control to VAXSROPRAND where further
exception processing takes place.
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DITP

RAND _

1147

1148 EDITPC ROPRAND _ABORT:
112 #*M<RO R1.,R6, 7.R8.R9.R10.R11> ; Restore saved registers
11 PUSHL #e01TPE B DELTA PC : Store delta=PC offset

151 BRW VAXSROPRARD ; Continue exception handling

VAXSED]TPC = VAX
VOQ-SBA EDITP

-1
C_R
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OFC3 8F BA QIF
A D 1F
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.SUBTITLE EDITPC_ACCVIO - Reflect an Access Violation

Functional Description:

o
1o

VAXSEDITPC
V04-000
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O
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om
<O

— il D e ) i il e vl el il D ) D ) D — ) ) ) = ) - Al D D e il D D D el il D D D D D D il el D D D D D el el il il el e el il o Bt

Ins
Ref

m
<
o

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.

If the exception occurs at some unrecognized PC, then the exception is
reftogted 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 emulated
instruction. These exceptions will appear to the user as if they
occurred inside the emulator itself.

1. If 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
PC at which exception occurred
scratch

scratch .
Address of this routine (no longer needed)

o

Value of RO when exception occurred

Value of R1 when exception occurred

Value of R2 when exception occurred

Value of R3 when exception occurred .

Return PC in exception dispatcher in operating system
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First longword of system-specific exception data
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xx(SP) = Last longword of system-specific exception data

The address of the next lon?uord is the position of the stack when
the exception occurred. RO (ocates this address.

RO => xx+4(SP)

xx+<4*M>(SP)

Instruction-specific data .
Optional instruction-specific data ,
Optional instruction-specific data :
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

::gisttrs n?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.)

Finqll¥. 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.

RO = Value of SP when exception occurred
R1 = scratch
R - 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 R)O when exception occurred
Value of R1 when exception occurred
Value of R§ when exception occurred
Value of RS 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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EDITPC_ACCVIO:
MOVQ

208: ADDL #16,5P

O OWVMWNOUD OO OOON=-=MPOmNiMrOD00000D0D0O0DOD0DDUDDUDUDO0D0D0O0O0
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gZ(SP) - Value of R; when exception occurred
4

~ce

-00 p
1TPC.MAR; 1

—_-

(SP) = Value of R3S when exception occurred
.:SP) = Return PC in exception dispatcher in operating system
Ce

RO => 22(SP) = Instruction-specific data begins here

If the exception PC 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
continusd. Any registers saved by the VAXSEDITPC routine are
restored.

.ENABLE LOCAL _BLOCK

P

; Store RS and R4 on the stack
SP) : ««. and another copy of R3 and R2
SP) : ««. and another copy of R1 and RO

)
Mova -
Mova -

CLRL ; Initialize the counter
PUSHAB MODULE _BASE ; Store base address of this module
SUBL2 (SP)+,R1 : Get PC relative to this base

NN

wvinm
VO~
~ ~ U

(
(

D ——D
N oo

108:  CWPW  RIPC_TABLE_BASELR2)  ; Is this the right PC?

BEQL 30 : Exit loop if true
AOBLSS #TABLE_SIZE,R2,10$ ; Do the entire table

; 1f 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.

Discard duplicate saved RO .. R3
Restore R4 and RS

Restore saved registers

; Return to exception dispatcher

MOV@  (SPJ+,Ré4
ggga #*m<rl,R1,R2,R3>

: 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.

ED

mmmmmmmmmmmmm
OO0 000O0O00O00O00000000000000

mmmmmmmmmmmm

ED

EO

-
—-

308: MOVZWL HANDLER TABtE gASE[RZ].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 offsets will
; be pictured relative to RO.

~N©™
—b e e e e e e e = O O OO O OO O OO0 O OO OO O OO V000D 0 OO0V N NNNNNNNNNOOO
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v04§805 Access Violation While Reading Input Dig -SEP-19gk 80:&5:?8 !EHULAT.SRCJVAXEDITPC.HAR:1 . (31) Ps
} } ? . .SUBTITLE Access Violation While Reading Input Digit
} } § : EO_READ Packing Routine
} } g i Functional Description: PS|
By 9 : This routine executes if an access violation occurred in the EO_READ bia
} } H subroutine while accessing the input packed decimal string. $A
} } § : Input Parameters: p%
} } 1: RO - Address of top of stack when access violation occurred :e
0231 1 i ; 00(RO) = Return PC to caller of EO_READ
0231 1334 : 04(RO) = Return PC to main VAXSEDITPC contrel loop
0231 1335 ; 08(RO) - Saved RO
0231 1 9 3 12(RO) = Saved R1
0531 1338 : . Ph
823} }3‘3 ; Output Parameters: ;;
02%1 1341 ; If the caller of this routine a recognized restart point, the restart (o
0231 1 6§ : code is stored in EDITPC_B_STATE in the saved register array, the Pa
0231 1343 ; psuedo stack Bointer RO 7s~advanced b¥ one, and control is passed to Sy!
8 g} }gzg 3 the general EDITPC_PACK routine for final exception processing. g;
8%3} }gzg : RO is advanced by one longword :ﬂ
0231 1348 : 00(RO) = Return PC to main VAXSEDITPC control Lloop As
0231 1;69 3 04(RO) - Saved RO
0231 1350 ; 08(R0) - Saved R1 Thi
3551 }3;1 : etc. ;:;
02%1 1 5; : EDITPC_B_STATE(SP) - Code that uniquely determines the caller 13
853} } gg : of EO_READ when the access violation was detected. 4
0231 1 59 ; If the caller's PC is not recognized, the exception is dismissed from
8 1 1337 : further modification.
] 1339
§ 1 1360 READ_1 Ma
1 1361 READZ2: -
52 D4 0231 136 ol n ; Set table index to zero 3
FDCY9 SF 9F ; 1 23 PUSHAB MODULE _BASE : Prepare for PIC arithmetic ]
51 80 5 3 1364 suaLg (§P)+.TRO)+.R1 : R1 contains relative PC To
1 § ce g } gS SUBL #3.R1 ; Back up over BSBW instruction 25
0000°'CF42 51 B E 1 69 408:  CMPW  R1,RESTART_PC_TABLE_BASELR2)  ; Check next PC offset
06 13 0244 1 63 geaL  So0é ; Exit Loop if match Th
F4& 52 0C F2 22 } ?0 AOBLSS #RESTART_TABLE_SIZE,R2,408 ; Check for end of Loop n
4A 1371 ; 1f we drop throu?h this loop, we got into the EO_READ subroutine from
4 1 7; : other than one of the three known call sites. We pass control back to
2: } ;‘ ; the general exception dispatcher.
pT 1N 2% } ;g BRB 20% ; Join common code to dismiss exception
|
|
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Actess Violation Rile Reading. 333‘@"“, "§-3ER-19BE Bhiz3:it8 YEROUAY.SRESOAESTBe.man 1 PO

Access Violation W

—_— A —b b b b3

i
i
i)

s store the rest of the instruc

on state
ASSUME EDITPC_V_STATE EQ 0

ADDB3  #1,R2,EDITPC B _STATE(SP)
fTPE_W_SRCCERTSP)

to the saved register array.

; Restart code base is 1, not 0
: Dig t never got read
; Make sure that R8 is saved

2 ;s Store the restart code ap rop;‘atc to thsnroturn PC and join common code to
g 508:
4

INCW 0
BRB ;OS

g 7

A1)

we|
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.SUBTITLE Access Violation While Executing Loop
; Packing Routine for Storage Loops

+

: Functional Description:

ALL of the follouin? labels are associated with exceptions that occur
inside a loop that 1s reading digits from the input stream and
ogtionall¥ storing these or other characters in the output string.
While it 1s a trivial matter to back up the output pointer and restart
the Loop from the boginning. it is somewhat more difficult to handle
all of the cases that can occur with the input packc? dccina} string
(because a bgto can contain two digits). To avoid this complication,
we add the ability %o 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 di?it read
from the input stream) are significant are MOVE 2 and FLOAT_3. All
other entry points ignore the contents of R7. (Rote 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

R7 = Latest digit read from input stream (MOVE_2 and FLOAT_3 only)
8 - Remaining loop count
RO) = Return PC to main VAXSEDITPC control Lloop
:0 - Saved RO
tc

W
00
04(RO)

08(RO) - Saved R1

(
(
(
@
Output Parameters:
A restart code that is unique for each entry is stored in the saved
register arra¥. The loop count (and the latest input digit, if
appropriate) 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

B0 90 009090909090 %0%0%0%0%0%90%0%0%0%0%0 %0 %0 9000000000000 00 0000000V VeV Ve VeV VeV Ve VeV B,

ASSUME EDITPC_V_STATE EQ 0

=
e
-~
—
~n

12 AE

O WMAWAWMAAWMIAATIIA A A T A AT VTUA T A AN A T A A AU IV VAV
— il il il il il el -l il -l -l il -l -l - i b - -l ) =l =l =) b ) = ) -l D -l D D D D ) il el D ) D ) el el el ) i ) = - ) =l ) ol = — =l
BBD BB PDDDDDDDDDDDDDDDDD DD D000 05 00 5 005 0 5 5 5NN AN AN NN N AN N AN
£ 85 B LN AN AN AN A AN AN AN AN PO NP PO NININININ) = b ed wd ek e e e =ed =2 O O O O O OO OO0 O VOOV VOOV OO OOVOOOOD00 -0
N =2 O 00 NN SN =2 OO 00 NN S N =2 OO 0O N N 8 N = OO 00 N W8S NN = O VO NO VIS WIN) = OV~ 0

VI AWM T AWM WA AR A MTAA A A M AAA A A A A B A A A aia M A A n nIW WA AW

OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOO

AONLNININLNLNINLNLNINNLNINLAL NLNINLNI NN AL NN NI AN NN PO PO NN

nNO
Qo

="  MOVB  #FILL_2_RESTART,EDITPC_B_STATE(SP)
BRB 708

—0
—Oo
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B 1443
B 1444 MOVE_2:
12 AE 95 9? B 1445 MOVB cngve,z_nssrAnr,eoxrPc_a-StAre¢sp)
g q }22? BRB 60
1 1448 MOVE_3:
12 AE ?6 9? 14 MOvVB #MOVE _3_RESTART ,EDITPC_B_STATE(SP)
R g }2 ? BRB 70%
27 1&;; FLOAT_2
12 AE OS 90 7 14 MOVB #FLOAT_2_RESTART,EDITPC_B_STATE(SP)
1 1 23 }222 BRB 60%
60 145? FLOAT_3:
12 A6 09 90 go 145 MOVB  #FLOAT_3_RESTART,EDITPC_B_STATE(SP)
oc N 71 }2;3 BRB 60$
73 1460 FLOAT_4:
12 A6 0A 90 73 1461 MOVB #FLOAT_4_RESTART ,EDITPC_B_STATE(SP)
oA N ;9 }225 BRB 70%
79 1464 BLANK_ZERO 2
12 At 08 90 79 1465 movs #BLANK _ZERO_2_RESTART,EDITPC_B_STATE(SP)
06 1 0 ;? }229 BRB 708
01 AE 57 90 8 7F 1468 608: MOVB R7,EDITPC_B_EO_READ_CHAR(SP) ; Save result of latest read
13AE 58 90 0283 1469 708: MOVB R8,EDITPC_B_LOOP_COONT(SP) ; Save loop counter
16 11 0287 1470 BRB 80§
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v04-886 Access v1o? n in lgit alizag on 8gdo g-s P-}ggk 35=f§=f3 EHULAT.S‘E SAXEDIIPC.HAR;I ooe (33) Vo
LSUBTITLE Access Violation in Initialization Code

2

: Functional Description:

An access violation at EDITPC_1 indicates that the byte containin? the

sign 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 Large number that can be
restarted at the top of the command loop.

Input Parameters:

00(RO) = Saved RO
0&(20) = Saved R1
etc.

Output Parameter:

EDITPC_B_STATE(SP) = Cods that indicates that instruction should
be restarted at point where sign ''digit'’ is fetched.

ASSUME EDITPC_V_STATE EQ 0
EDITPC_1:

Move #
BRB 3

LA TETE TR PR TR TE A AR TR PRA TR DA TR PR TR J

ITPC_1_RESTART,EDITPC_B_STATE(SP)
TPC_PATK

OOV OVOOVOOVOVOOVOOVOVOVOOVOVOVOOVOOVOVOOVO0

[eleliolelelelelelel=d=4
©0 0o G0 0o 0O 0O OO CO OO 00 00 0o

OPONINONOND

ED
DI
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v04-806 Simple Access Violation -SEP=-1984 0:4?:?8 !EHULAT.SRC]VAXEDITPC.HAR:1 ’ (34) Vo

.SUBTITLE Simple Access Violation
Functional Description:

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 geyond current pattern operator (except for
REPLACE_SIGN_2 where it is one byte further along)

00(RO) = TOP_OF bOOP (Return PC to main VAXSEDITPC control Lloop)
04(RO) - Saved R
08(RO) = Saved R1

Output Parameters:

R3 must be decremented to point to the ?attcrn operator that was being
processed when the exception occurred. The return PC must be
'‘discarded’’ to allow the registers to be restored and the return PC
from VAXSEDITPC to be located.

R3 - Points to current pattern operator

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

Output Parameter:
EDITPC_B_STATE(SP) = The restart point called EDITPC_2 is the place

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

END_FLOAT 1:

05 58 00 E&4 BBSC #PSLSV_C,R11,75% ; Clear saved C-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

STORE_SIGN_1:
FILL_1:

RORORIRINIAINIAIAIAAL AR RIRINNN A AIRININIRIRININI NI RN R RINONURURRORIAINONONORORORININONONONIND

el el el e lellelallella el ol o Lol oo o Lo -To To Lo To Lo Lo Qo do Lo do Lo -To To -To To To -To To To Lo -To -To-To To -To Lo To -To To To -To -To To-To To To 1o 1o -To ]

CO000D000000CODOOMVIVIVI AT M A\ m AT I A AT A aamaamaamaaaaaaaaaaaaaaaaaanaamm
— i i il e o e e e i o i o i i D il i i s s e D e o o o i o i il ol e D D e o D e e e i e e i e o e e e e i e e

WVATWUAWAWAWA AR WAWAIA WA WA AR WM TR AIA A D DI A aiAa i i iuniuaiuaiuaiuaiaiaiaimiauiaIa WOV O

VAN 85 85 85 85 8 8 5 5 5 LN NN N N IR A AINIRIAIRINININ) = — b i b b b b 2 2 D O O O O O OO OO0

VA SN N =2 OO 0 N O SN N = © O 00 O N 8N LN = OO 00 N O 85 N = © O 00 NN W 85 N = OO 00 NON N1 S5 N — OO

(el el lele e e e e e e e e e e e el = = el lmlelelelelelelelelel=T=]

|
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50

0C AE

02
12 AE
04

Mm10
= VAX=11 EDITPC Instruction Emulation
Simple Access Violation

Eg MOVE_1:
FLOAT_1:
§ BLANK_ZERO_1:
]

S

5

3

5

]

S

5

5

REPLACE_SIGN_1:

LOAD _xxxx_1:
LOAD _xxxx_2:

ADJUST_INPUT _1:

E
80%: ADDL

— e e e e o o el ol o e il o e e e o o ol o o el

OO D

9

?

; EDITPC_2:

l MoV
5

6

4

8

OCO0O0O00000O

.DISABLE

"$3EP-1082 802388 KERGUA. SRESOAXEDT M man:1 P20 (3D,

758:  DECL  EDITPC_A_PATTERN(SP)

#EDITPC 2 RESTART,-
EDITPC_B_STATE(SP)
#4,RO

LOCAL _BLOCK

.

Back up to current pattern operator

; Store special restart code

Discard return PC

. and drop through to EDITPC_PACK
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v04-505 EDITPC_PACK = Store EDITPC Intermediate g-SEP-19gL 0:4?:?8 !EHULAT.SRCJVAXEDITPC.HAR: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
oxccgtions and illegal 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, wheye the appropriate
backup method is determined, based on the return PC from the
VAXSEDITPC routine.

Input Parameters:

Current digit count in input strin?
Address of next digit in input string

Fill character

Address of current pattern operator

Sian 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 R6

Saved R7

Saved R8

Saved R9

Saved R10

Saved R11 )
Return PC from VAXSEDITPC routine

Output Parameters:
RO - Address of return PC from VAXSEDITPC routine
00(RO) = Return PC from VAXSEDITPC routine
Some of the register contents are dictated by the VAX architecture.
Other register 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.

i

e
NSOV O —=Ounis
NN NN NN PN PN 3
DOVDVD2VVDDD DD
(=lelelelelelele o]

WO = =2 O000 DO
N N N N o o N o

AONLNININNINNL NN NN NN NN NN NN NN NN N NN NN NINORNINONINONONOMNONONONOND | -

P AR A AR AR AR AR AR AR AR AR AR AR AR AR AR AR R R Rt

AONINLNLNLNLNLNLALNIALNINLNINLALNININI NI NI NN NI NI NI RO RN NN RN NN NN NN NN AN NINI NI NININININININININOND

OO0 O00O0O0O00O0O0O0CTCOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O M|

The following register contents are architecturally specified

[T Y Y N N S S " N S S —— —— g P G g g g g g e T A S R N N Y N Y Y U S N Y W U N U Y — " " — — Y Y — Y
oo-ooororOrOrOFrOFOMOMONONOrOOOOOrOOOOOrOrOrONONOM OO OO O OO O VYUYWL

O N BN N = © O 00 NOM BN AN = © 0 00 NN N S N = O 0 00 NO S IR = O O 0 N T S N =S OO0 O NV IS IR —=O . o
TR R R R R R T R T R R rn ra s ra e e R T R R R A R R T R O R R A L A L T T L L T A T T AT A T T Y

AN NN N NN NN NN NONONININ) =2 b e b e e e et 2 O O O O O O O O O O O OO O O OO OO O 00 0o 0o 0o 0o 000000000

02A
8 A R0<15:00> = Current digit count in ingut string
A R0<31:16> = Current zero count (from R9) y
02A R1 - Address of next digit in input string
02A R2<07:00> = Fill character
02A R2<15:08> - Sign character (from R&)
8 A & - Address of current pattern operator :
: “ - Address of next character in output character string
§ : The following register contents are peculiar to this implementation
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v04~-000 EDITPC_PACK = Store EDITPC Intermediate ?-559-1934 80:45:53 !EHULAT.SRCJVAXEDITPC.HAR:1 % 3% | Vo4
A2 1637 ; RS< 3:16> = Delta=PC (if initiated by exception) l
A2 16 g 3 R2<31:24> = Delta src ddr (current srcaddr minus initial srcaddr) |
A2 1639 ; R4<07:00> = Initial digit count (from saved RO) !
A2 1640 ; R4<15:08> - Saved condition codes (for easy retrieval) ;
A2 1641 ; R4<23:16> - State flags 1
02A 164§ : State field determines the restart point ;
02A2 1643 ; FPD bit is set !
02A2 1644 ; ACCVIO bit is set 5
8 : }gzs : R4&<31:24> - Unused for this exception (see access violations) .
02A 1649 : The condition codes are not architecturally Sfecified by the VAX
02A2 1648 ; architecture for an access violation. The following List applies to |
8 : }ggg } some but not all of the points where an access violation can occur. '
OSAg 1651 ; PSL<N> = Source string has a minus sign
O%A 165§ } PSL<Z> = ALl digits are zero so far
02A2 1653 ; PSL<V> = Nonzero digits have been lost
02A2 1654 ; PSL<C> = Significance
02A2 1655 ;- ‘
02A2 1656
ozAg 1657 ASSUME EDITPC_L_SAVED_R1 EQ <EDITPC_L_SAVED_RO + 4>
02A2 1658 1
02A2 1659 EDITPC_PACK: '
02A2 1660
8%:% 1221 ; Now start stuffing the various registers
02 AE 59 B0 02A2 166§ MOVW R9.EDITPC_W_ZERO_COUNT(SP) ; Save R9 in RO<31:16>
09 AE 56 90 02A6 1664 MOVB R4, EDITPC_B_SIGNTSP) : Save R4 in R2<15:8>
52 B0 7D 02AA 1665 mova  (RO)+,R2 ; Get initial RO/R1 to R2/R3
10 AE S% 90 02AD 1666 MOVB R2,EDITPC_B_INISRCLEN(SP) ; Save initial value of RO
53 04 AE 5 C3 02B1 1667 SUBL3 R3,EDITPC_A_SRCADDR(SP) ,R3 : Calculate srcaddr difference
0B AE 53 90 02B6 1668 MOVB R3,EDITPC_B DELTA _SRCADDR(SP) ; Store it in R&<15:8>
11 AE S8 90 02BA 1669 MOVB R11{ EDITPC B _SAVED PSW(SP) ; Save condition codes
12 AE 10 88 85?5 }g;? BISB  #EDiTPC_M_FPB,EDITPC_B_STATE(SP) ; Set the FPD bit 5
02(€2 167% ; Restore the remaining registers
02C2 167 z
56 8 7D 02C§ 1674 MovaQ (RO)+,R6 : Restore R6 and R7
58 80 7D 02C5 1675 Mova (RO)+,R8 : ... and R8 and R9
SA 80 70 8%%3 }2;9 Mova (RO)+,R10 : ... and R10 and R11
82%3 }2;3 ; Get rid of the extra copy of saved registers on the stack
10 AE BE 7D ogca 1630 Mova (SP)+,16(SP) ; Copy the saved RO/R1 R ir ;
10 AE B8E 7D CF 1681 MovaQ (SP)+,16(SP) : ... and the saved R2/R3 pair ; {
5% BE 7D 282 }ggi Mova (SP)+,R4 : R4 and RS can be themselves =
8582 }ggg ;: R1 contains delta-PC offset and indicates that FPD gets set
51 CO00030A 8F DO 8;06 1686 MOVL #<EDITPC B _DELTA_PC!- ; Locate delta-PC offset
DD 1687 PACK_M_FPDT- : Set FPD bit in exception PSL
OSDD 1688 PACKMTACCVIO>,R1 : Indicate an access violation ‘
FD20' 31 020D 1689 BRW VAXSREFLECT_FAULT ; Reflect fault to caller
Rnisisions
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v04-0 EDITPC _REST = Unpack and Restart EDIT g-SEP-19gk 0:45:¥8 !EHULAT.SRCJVAXEDIIPC.HAR:1 . (26) V04
.SUBTITLE EDITPC_RESTART = Unpack and Restart EDITPC Instruction

+

Functional Description:

This routine receives control when an EDITPC 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:

N 23 15 07 00

P T T L L ’ ................ + ................ * ................ ’

i zero count H srclen i : RO

R L L L T borcm e e oo e = - = dem oo m e = moo- R T +

' srcaddr ! : R1
R — - e — S A — +

i delta-srcaddr | delta-PC ' sign ' fill i ¢ R2

‘ ................ ‘ ................................ ’ ................ S

| pattern ! : R3 i
e cccscccscscscaas dosncccvccscccscee P L T b= & |
!  loop-count ! state : saved-PSW | inisrclen ! : R&4 '
R R ’ ................ ’ ................ * ................ ’

' dstaddr ! : RS

’ ................ ’ ................ e mem e me ’- ................ ’

Depending on where the exception occurred, some of these garameters 1
may not be relevant. They are nevertheless stored as if they were i
valid to make this restart code as simple as possible.

These register fields are more or less architecturallg 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 well.

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

R§<15:08> - Sign character (lLoaded into R&)

25 - Address of next pattern operator ,

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

AONNINLNNININLAINI NN NN NN NN NN NI NN N NN NN NN NN NI NN NN NONININNONONONONINONIMNOND | -
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R0<15:08> - Latest digit from input string (loaded into R7)
R%<§ :16> = Size of instruction (Unused by this routine)
R2<31:24> - Delta srcaddr (used to compute saved

R4<07: g> - Initial digit count (stored in saved RO)
R4<15:08> - Saved condition codes (stored in R11)

PSL<N> - 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

NO NS NIN = O VDN WS NN = O VOO NS IR = O V00 NN W N = O 0 00 NN S AN = OO 00 NON N BN Winy —
TR R e s s s s s s s e e e e PR PR PR PR PR P PR P P P P PR PR PR PR PR PR PR PR PR TR PR PR PR PR PR PR PR PR PR PN PR PR PR PR TR PR TR T

SNINNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSNSNSNSNSNSNSNSNSN SN oOo oo OO, DA
BN 85 85 3~ 8 8 8~ 2 N NN N NN AN NN AN NN NI PRI NI NI NININ) = b b e e e e e ek 2 O O O O O O OO0 OO VOOV VO OVOVOY —D

(elelolelelelelalelelelelelelelelelelelelelelelelolelelelelelelelelelelelelelelelolelelelelelele/eleleleleleleleleB el
s e o i e el e i el D e i e e e e e o e e e e i e e e e e ol el e el e el i ol e e i e e e e e . e el el e e e e e e e e T et

PONONONONONOND




O >x

OO0OOOU DOO0OO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O0OOOOOOOOODOOO0OO0O0O0OO0O0O0O0O0O0O0O0O0O0O M I

P 11
¢ Instruction Emulation 16=SEP=1984 01:35: AX/VMS Macro V04=00 Pa 3 VAX
= Unpack and Restart EDIT 'SEP'1934 80:‘5:?8 !EHULAY.SRCJVAXEDITPC.HAR:1 e (36)? V04

State field determines the reatart point
R4<31:24> = Loop count (loaded into R8)

00(SP) = Return PC from VAXSEPITPC routine
Implicit Input: |

L

mi
L=
—
—A>
m
wvym
-
i o el e ol el ol e e el el D el ol ol ol el el D ol il D ) D el el o o el D o D D e D D D e D D el el o ol e D e il el ) el e e o e o

Note that the initial ''srclen'’ is checked for lLegality before any 1
restartable exgegtion can occur. This means that RO LEQU 31, which
leaves bits <15:5> free fgr sioring intermediate state. In the case of
an access violation, R0<15:8> is used to store the lLatest digit read
from the input stream. In the case of an illegal pattern operator,
R0<1§:5> are not used so that the architectural requirement that
RO<15:0> contain the current byte count is adhered to.

Output Parameters:

ALL of the registers are lLoaded, 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
single thing, namely on whether the restart point is in one of the
pat ern-spec{fic routines or in the outer VAXSEDITPC 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

Zero count (stored in R0<31:16>) : ok -

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

Condition codes

Saved RO

Saved R1

Saved Ré

Saved R7

Saved R8

Saved R9

Saved R10

Saved R11 :
Return PC from VAXSEDITPC routine

P
o~
LI B I I B DN B B B B B

AP AT A TR TR PR FE TR PR LR EE TR PR LR L PR L P P PR P P PR P P PR P PR P PR PR P PR PR PR P AT TR DR PR R DR R N

WO = =2 O00 DO
NSO O ——P
P e lealarlelalarlara) -
wLILVVIVIVVIVIVIV
VOV V90VOVOUVV0
e s S S s Nt N

Side Effects:

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

LA TR TR R N

VAXSEDITPC RESTART::
PUSHR  #*M<RO,R1,R2,R3,R4,RS
ESTABLISH HANDLER epfTPe
MOVZBL RO,RO

OFFF 8F BB
50 50 9A

R10,R11> ; Save them all
%eload R10 wii& g;ndler address

y
= lear out RO<

eevio
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VAXSED] TPC
V04-600
5¢ 09 AS
4
56 12 AE
57 01 AE
58 13 AE
59 02 AE
58 11 At
16 AE 0B AE
14 AE
04 AE
14 AE
10 AE 10 AE
5 10
01 56
06
FD2D CF
08
57 50 04 O
57 5
56 FFFE'CF46
FCC8 CF4b

E 1
C Instruction Emulation 16~

LA TR PR PR TR T LR T 1

1"

SEP=-1984 01:35: AX/VMS Macro V04-00 Page
= Unpack and Restart EDIT g-SEP-1984 80:45:?5 !EHULAT.SRCJVARED]TPC.HAR;1 ’
MOVZBL EDITPC_B_SIGN(SP),R4 ; Put "'sign'’ back into Ré&
EXTIV  #EDITPC_U_STATE,-
#EDITPC_S_STATE,~-
EDITPC_B_STATE(SP) ,R6 ; Put restart code into R6
The following two values are not used on all restart paths but R7 and R8
are lLoaded unconditionally to make this routine sfmgler. The most extreme
example is that R7 gets recalculated below for the EDITPC_1 restart point.
MOVZBL EDITPC_B_EO_READ CHAR(SP) R7 ; Get latest input digit
MOVZBL EDITPC-B-LOOP_COONT(SP),R8 : Restore Loop count
CVIWL EDITPC_W_ZERO_COUNT(SP),R9 ; Reset zero count (R9 LSS 0)
MOVZBL EDITPC B SAVED_PSW(SP),R11 : Restore saved condition codes

The next four instructions reconstruct the initial values of ''srclen’ and

srcaddr'' and store them on the stack just above the saved R6. These values
will be Lloaded into RO and R1 when the instruction completes execution.
Note that these two instructions destroy information in the saved copy of
R4 sotall of that information must be removed before these instructions
execute.

novsz EDITPC_B_DELTA_SRCADDR(SP) ,EDITPC_L_SAVED_R1(SP)
SUBL3  EDITPC_L_SAVED R1(SP),-

EDITPC-A-SRCADBR(SP) ,=

EDITPC L -SAVED_R1(SP}
MOVZBL EDITPC B-INISRTLEN(SP) ,EDITPC_L_SAVED_RO(SP)

The top four longwords are discarded and control is passed to the restart
oint obtained from the restart P( table. Note that there is an assumption
ere that the first two restart points are different from the others in that

they do not have an additional return PC (TOP_OF_LOOP) on the stack.

ADDL #EDITPC_L_SAVED_RO,SP Make saved registers RO, R1, R6, ...
CMPL  R6,#EDITPC_1_RESTART Check for restart in main routine
BLEGU 10$ Branch if no return PC

- ) =2 D
D=0

-l oM

~NOS O™
(=l el e el = e e e e e e e e e e e  a = e e = e e e = o e e e e e e e e e e e e e e~ a N

IR TR TH TR T

PUSHAB TOP_OF _LOOP Restart in some subroutine
BRB 20%

: this calculation overwrites the previous R7 restoration.
108: EXTZV  #1,#4,RO,R7

JMP MODULE _BASECR6
END_MARK_POINT
.END

; Get back to work
EDITPC_M_STATE

WSS AN = © 000 NON N 85 LN = OO0 00 NOM W8S N = O O 00 NN N 8 N = OO0 00 NN M SN iR = OO0 00 IO W

Use common code to resume execution
EDITPC_1 is a restart point where R7 must contain the address of the byte
that contains the sign ''digit''. This address must be recalculated. Note that
; Get byte offset to end of string
ADDL R1,R7 ; Get address of byte containing sign

208: MOVZWL RESTART PC_TABLE_BASE-2[R6].R6 : Convert code to PC offset
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VAXSEDITPC
Symbol table
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_RESTART
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MODULE
MODULE
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VAXSEDITPC

6N
= VAX=11 EDITPC Instruction Emulation 12-SEP-1336 8
Psect synopsis

-SEP-1984 00:4 EMULAT . SRC

e enes coceoseed

! Psect synopsis !

.................

PSECT name Allocation PSECT No. Attributes
. ABS . 0008 ( 8.) 0 ( 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NO
$ABSS 00 ( D 01 ( .) NOPIC WUSR CON ABS LCL NOSHR EXE
VAXSCODE 800 ( 824.) § ( i.) PIC USR CON REL LCL SHR EXE
PC_TABLE 000036 ( 4.) ( - | PIC USR CON REL LCL SHR NOEXE
HANDLER_TABLE 880008 g ( 4&.) 04 ( &.) PIC USR CON REL LCL SHR NOEXE
RESTART_PC_TABLE 00001 ( R U5 8 5.0 PIC USR CON REL LCL SHR NOEXE
L Y et +
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 10 00:00:00.22 00:00:0;.%3
Command processing 71 00:00:0?. 1 00:00:03.36
Pass 1 160 00:00:05.7 00:00:17.88
Symbol table sort 0 00:00:09.2 00:00:00.68
Pass 2 320 00:00:03.6 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 g 00:00:00.00 00:00:%0.?0
Assembler run totals 57 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 the intermediate code.

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, producin?rz object records in Pass 2.

0 pages of virtual memory were used to define macros.
teccoccoseccacscseesecss=os 4
i Macro Library statistics i

Macro Library name

_$255SDUA28:[EMULAT .0BJIVAXMACROS.MLB;1 B
$2558DUA28: [SYSLIBISTARLET.MLB; 2 g
TOTALS (all Libraries) 1

256 GETS were required to define 13 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VAXEDITPC/0BJ=0BJS:VAXEDITPC MSRCS:VAXEDITPC/UPDATE=(ENHS:VAXEDITPC)+L1BS:VAXMACROS/LIB

1 32:?3 ¥AX/VHS Macro

VA

RD
R

v04-00 Pag
XEDITPC.MAR;1

NOWRT NOVEC BYTE

WRT NOVEC BYTE
NOWRT NOVEC LONG
NOWRT NOVEC BYTE
NOWRT NOVEC BYTE
NOWRT NOVEC BYTE

5

e 46
(26)

VAX
V04
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