mmm
mmm
mmm
mmm
mmm
mmm
mmm

mmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm

mmm
mmm
mmm

mmmmmmmmmmmmmmmmmmmmm
mmm

mmm
mmm
mmm
mmm
mmm
mmm
mmm
mmm

Uuu

VYV VYV
UUUUUUUUUUUUULU
uuuuuuuuuuuuuuu

ABARAAALA

AARAALAAA

AABAGAALA
AAA AAA
AAA ABA
AAA AAA
AbA Agh
ALA A&
AAA ARA
AAA AAA
BAA ARA
AAA AAM
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AAAAAAAAAAAAAAA
AR AbA
ARA ABA
AAA AAA

LLLLLLLLLLLLLLL AAA AAD
LLLLLLLLLLLLLLL AAA ARA
LLLLLLLLLLLLLLL AAA ARA

——
—f— =
—
———
[
———

4 4 —— —4
o ) = — = —4
B e e e I P g e e R R e e e e e )




F13

*+f [LEv*[D**VAXASHP

W VW AAAAAA XX XX AAAAAA $SSSSSSS  HH HH PPPPPPPP

vV VW AAAAAA XX XX AAAAAA $SSSSSSS MM HH PPPPPPPP

vV VW AA AA XX XX AA AA SS HH HH PP PP

W VW AA AA XX XX AA AA §S HH HH PP PP

vV W AA AA XX XX AA AA  §S HH HH PP PP

vV VW AA AA XX XX AA AA SS HH HH PP PP

vV W AA AA XX AA AA  S$SSSSS  HHHHHHHHHH PPPPPPPP

W W AA AA XX AA AA  SSSSSS  HHHHHHHHHH PPPPPPPP

vV VV  AAAAAAAAAA XX XX  AAAAAAAAAA SS  HH HH PP

W VW AAAAAAAAAA XX XX AAAAAAAAAA $S  HH HH PP
W W AA AA XX XX AA AA SS  HH HH PP i
W W AA AA XX XX AA AA SS HH HH PP -

W AA AA XX XX AA AA  SSSSSSSS  HH HH PP i
W AA AA XX XX AA AA SSSSSSSS MM HH PP e

LL 111111 $SSSSSSS

LL 111111 $55555SS

LL 11 $S

LL 11 $S

LL 11 $S

LL 11 $S

LL 11 $5SSSS

LL 11 §SSSSS

LL 11 $S

LL 11 $S

LL 11 $S

LL 11 $S

LLLLLLLLLL  IIIIII  $SSSSSSS

LLLLLLLLLL  ITITII  S§S5558SS
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Declarations

VAXSASHP = Arithmetic Shift and Round Packed

ASHP gH}FT = Perform Shift

VAXSDEC HA% EXIT = Exit Path for D’ci-al Instructions
ASHP_COPY_SOURCE = Copy Source String to Work Area
DECIMAL ROPRAND

ASHP _ACCVIO = Reflect an Accoss Violation

DECIMALSBOUNDS CHECK = Bo? Check on Exception PC
Context=-Specific Access Violation Handlin for VAXSASHP
VAXSDECIMAL _ACCVIO = Common Access Violat on Handling
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1 LTITLE VAXSASHP = VAX=11 Instruction Emulator for ASHP
g .IDENT /Vv04-000/
g étl"QQ""""""""""'."tt't'ﬁ"ttitttttitt'it"ittttitttttf.it'tttttt'
:' ¢ 4
9 :* COPYRIGHT (c¢) 1978, 1980, 1982, 1984 BY )
8 s* DIGITAL EQUIPMENT fORPOR‘TION. MAYNARD, MASSACHUSETTS. *
10 :: ALL RIGHTS RESERVED. *
H L ]
0 11 ;* THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED «
8 8 1§ s* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE »
15 ;* INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER *
000 14 ;+ COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
8000 \ 15 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
0888 }9 :: TRANSFERRED. *
: *
0000 18 ;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE «+
0000 19 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
8888 ? :: CORPORATION. *
: *
0000 g :* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS «
000 s* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *
000 4 ;v *
0000 5 :n *
0000 9 TR R R R R R R R R R AN R AR AR AN AR R NN RN RN R AR AR RN AR
0000 :
0000 38
0000 59 i
0000 0 ; Facility:
0000 g1 :
0000 g 2 VAX=11 Instruction Emulator
0000 3
8888 g ; Abstract:
0000 36 ; The routine in this module emulates the VAX-11 packed decimal
0000 g? : ASHP instruction. This procedure can be a part of an emulator
0000 8 ; gacka e or can be called directly after the input parameters
8888 23 3 ave been loaded into the architectural registers.
0000 41 ; The input parameters to this routine are the registers that
8888 2§ 3 contain the intermediate instruction state.
§888 22 E Environment:
000 69 : This routine runs at any access mode, at any IPL, and is AST
000 47 : reentrant.
00 48 ;
08 43 : Author
0§0 §1 : Lawrence J. Kenah
§8§ g 3 Creation Date
§§8 5 : 18 October 1983
0 9 : Modified by:
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: v01-003 LJK0042 Lawrence J. Kenah 26=Jul=-1984
0880 g? : Final cleanup pass for source kit.
8008 62 : v01-002 LJk0024 Lawrence J. Kenah 20-Feb-1984
880 24 3 Add code to handle access violations. Perform minor cleanup.
008 65 : v01-001 LJK0008 Lawrence J. Kenah 18-0ct-1983
888 g : The emulation code for ASHP was moved into a separate module.
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Declarations

o
[=d=4

(slelalelalalalalalelalalalalalelelalalaleladalalelalalelalelalslelelelelatlelelslelalelelelelalelalele )

OO0 O0O0V0O0O0O0O0OO0OO0O0O0VDOO0O0O0O0O0O0O0O0O0OO0O0OOOOOO
OO0O0O0OVOOOOOVOOO0O0O0VO0O0O00O0O0O0O0O0O0OO0O0OOO0O0O0O

(=l lolelelalal=l=l=le =it =i=i=lmllelelolelelelelelelelelele]

0000

CO0OO0O0O0O00O

CO0O0OO0OO0OO

[elelelel=]

o

i

NN = OO 00 NON N B N = OO0 NN O~

O O 0O~ 00 000000 00 00 0000 0000 NN NNNNNNN~NO

—b e e e e e e e e 2 QOO OO OO OO0 VOO OOV
VO~NOWN S

— e i e e e e e e i e i e e e e e e e
WO NO WS WIN = OV NS LI —=O

.SUBTITLE

; Include files:

.NOCROSS
.ENABLE

ASHP _DEF
ADDP4_DEF
ADDP6 "DEF
)
SUBPS_DEF
SUBP6_DEF
CVIPS_DEF
EF
CVISPDEF
“DEF
PACK_DEF
STACR_DEF

$PSLDEF
$SRMDEF

.DISABLE
.CROSS

; External declarations

: PSECT

+DISABLE
EXTERNAL -

EXTERNAL -

Declarations:
.DEFAULT

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

BEGIN_MARK_POINT

'§:3p-198¢ B0:dl

Declarations

SUPPRESSION

SUPPRESSION

GLOBAL

LR TR TR R TR T

LA TR TR T

1:

63
146

!AX/VHS Macr
SRCIVAXASHP .MAR; 1

EMULAT.

o V04-00

No cross reference for these
No symbol table entries either

Bit

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit
Sta
Sta

fields in
fields in
fields in
fields in
fields in
fields in
fields in
fields in
fields in
fields in
fields in
k us

ASHP registers

ADDP4 sgisters
ADDPEé (c.gisters
DIVP registers
MULP registers
SUBP4 registers
SUBP6 registers

CVTPS registers
CVIPT registers
CVTISP registers
CVTTP registers

Define bit fields in PSL
Define arithmetic trap codes

Turn on symbol table again
Cross reference is 0K now

DECIMALSSTRIP_ZEROS_RO_R1

VAXSEXIT EMULATOR,=-
VAXSADD PACKED BYTE_R6_R7,-
VAXSREFCECT_FAOLT,-
VAXSREFLECT_TRAP,=

VAXSROPRAND ™

DISPLACEMENT , WORD

alt’

age for reflecting exceptions
ck usage for original exception

e —————————————

L
V(
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hmetic Shift and Round Pa 5-SEP=1984 00:44:46 [EMULAT.SRCIVAXASHP.MAR;1
.SUBTITLE VAXSASHP = Arithmetic Shift and Round Packed
Functional Description:

o

The source string sgecified by the sourge length and source address
operands is scaled by a power of 10 specified by the count operand. The
destination strin? specified by the destination length and destination
address operands 1s replaced by the result.

A positive count operand effectively multiplies; a negative count
effectively divides; and a zero count just moves and affects condition
codes. When a negat?ve count is specified, the result is rounded using
the Round Operand.

Input Parameters:

R0<15:0> = srclen.rw Number of digits in source character string
R0<23:16> = ¢nt.rb Shift count

R1 = srcaddr.ab Address of input character string

R2<15:0> = dstlen.rw Length in diaits of output decimal string
R§<23:16> = round.rb Round operand used with negative shift count
R = dstaddr.ab Address of destination packed decimal string

Output Parameters:

RO =0

R1 = Address of byte containing most significant digit of
. s the source string

Ri = Address of byte containing most significant digit of

the destination string
Condition Codes:

N <~ destination string LSS 0
1l <= destination string EGL 0
! :- 8ecinal overflow

Algorithm:

The routine tries as much as possible to work with entire bytes. This
makes the case of an odd shift count more difficult that of an even
shift count. The first part of the routine reduces the case of an odd
shift count to an equivalent operation with an even shift count.

ru
it
1
g
4
5
3
8
9
0
1
{
4
5
3
8
9
40
21
&
“h
25
33
48
49
30
21
88
54
35
36
37
58
59
60
81
68
64

The instruction proceeds in several stages. In the first stage, after
the input parameters have been verified and stored, the operat*on is

broken ug nto four cases, based on the sign and parity (odd or even)
of the shift count. These four cases are treated as follows, in order
of increasing complexity.

OO0 OOOOOOOOOOOO0O0O0O0O0OOOOOOOOOOOOOOOOOOOOO0

Case 1. Shift count is negative and even

OO0 OOOOO0OO0OOOOOOOOCOOOOOOOOCOOOCOO0O0O0O0O0O0O0OO0O0O0O0O0OO0O

The actual shift operation can work with the source string in
: place. There is no need to move the source string to an
: intermediate work area.

Ve Be Ve e 0000900090000 909008:%0%000000090000000900000000000%990%00590%0 900909090020 0009000%0%0%0%0% 0% 0% a0 08

lelelelelelelelelelelelelelelslclelelelelelelal] OgOOOOOOOOOOOOOOOO

r
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1
1
1
1
1
1
1
1
1
1
1
1
1
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1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

gS
g
8
i
;1
4
74
;5
{

(==
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OFFF 8F BB

58 DC

046 00 04 FO
58 5E DO

S 14 (2
FFD4' 30
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66 FO 8F 8B
59 0C 9A
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Case 2. Shift count is positive and even

The source string is moved to an intermediate work area and the
sign "'digit’ is cleared before the actual shift operation takes
place. If the source is worked on in place, then a spurious sian
digit would be moved to the middle of the output str n? instea
of a 2zero. The alternative is to keeg track of where, in the
several special cases of shifting, the sign digit is looked at.
g:ichosot 0 use the work area to simplify the later stages of
s routine.

Cases 3 and 4. Shift count is odd

The case of an odd shift count is considerably more difficult
than an even shift count, which is only slightly more complicated
than MOVP. In the case of an even shift count, various digits
remain in the same place (high nibble or Low nibble) in a byte.
For odd shift counts, high nibbles become Low nibbles and vice
versa. In addition, digits that were adjacent when viewing the
decimal string as a string of bits proceeding from low address to
high are now separated by a full byte.

We Erocoed in two steps. The source string is first moved to a
work area. The string is then shifted b¥ one. This shift reduces
the cperation to one of the two even shift counts already
mentioned, where the source to the shift operation is the
modified source strina residing in the work area. The details of
the shift-by-one are described below near the code that performs
the actual shift.

ASHP_SHIFT_MASK = “XFOFOFOFO ; Mask used to shift string by one

VAXSASHP: :

PUSHR #*M<RO,R1,R2.R3,R4 ,R5,R6,R7 ,R8,R9,R10,R11> : Save the lot
MOVPSL R11 : Get initial PSL
INSV #PSLSM Z,4#0,#44 ,R11 Set Z-bit, clear the rest
ESTABLISH_HANDLER - Store address of access
ASHP _ACCVIO violation handler
ROPRAND_CHECR  R2 Insure that R2 LEQU 31
ROPRAND _CHECK RO Insure that RO LEQU 31
MOVL SP_R8 Remember current top of stack
SUBL 026.SP : Allocate work area on stack
MARK _POINT ASHP

] BSBW_20
BSBW DECIMALSSTRIP_ZEROS_RO_R1 ; Eliminate any high order zeros

EXTIV  #1,#4,R2,R2

§ 4 Convert output digit count to bytes
EXTZ #1,#4 ,RO,RO

Make room for sign as well
Same for input s rina
ADDL RO,R1,R6 Get address of sign digit,
RO Include byte containing sign
MARK _POINT A

SHP_20 A
BICB3  #°B11110000,TR6),R6  ; Extract sign digit

; Form sign of output string in R9 in preferred form (12 for '*+'' and 13 for ''='")

MOVIBL #12.R9 ; Assume that input sign is plus

o v04-00 P
w 4

]
|
|
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46 5 CASE R6,LIMIT=#10,TYPE=B,<~- ; Dispatch on sign
42 ? 68‘.- {90725 ¢ .
& 308.,- 11 = -
62 3 483.- : 15 => 4+
4 308,- i 15 -
42 40 408,- s 14 = ¢+
4 41 408,- ;15 => ¢
L
59 D S 44 308: INCL R9 ; Change preferred plus to minus
58 08 ag 8g§ 25 BISB #PSLSM_N,R1 : Set -b?t in saveg PSW
058 4? ; We now retrieve the shift count from the saved RO and perform the next set
058 43 ; of steps based on the parity and sign of the shift count. Note that the
823 go ; round operand is ignored unless the shift count is strictly Less than zero.
5¢ 02 A8 9 058 51 408: CVTBL  ASHP_B_CNT(R8) ,Ré ; Extract sign-extended shift count
20 19 005F Si BLSS 50% : Branch if shift count negative
) g‘ 061 S CLRL RS ; lgnore '‘round'’ for positive shift
0151 0 0063 54 BSBW ASHP_COPY_SOURCE ; Move source string to work area
11 54 58 0066 55 BLBS R4, 608 : Do shift by one for odd shift count
78 OF 8A 0069 59 BICB2  #*B800001111,=-(R8) : Drop sign in saved source string
T 882% 28 BRB ASHP_SHIFT_POSITIVE ; Go do the actual shift
006E 59 ; The "'round'’ operand is important for negative shifts. If the shift count
006E 60 ; is even, the source can be shifted directly into the destination. For odd
006E 61 ; shift counts, the source must be moved into the work area on the stack and
: 8 ed by one before the rest of the shift operation takes place.
882% g hifted b bef th f the shif i k L
00 EF 006 64 508: EXTZV  #ASHP_V_ROUND,~-
04 007 65 #ASHP_S _ROUND,=
55 0A A8 0071 266 ASHP_B ROUND (R8) ,RS ; Store "'round’’ in a safe place
54 54 59 0074 67 BLBC R4 ,ASHP _SHIFT NEGATIVE ; Get right to it for even shift count
013D 0 88;: gg BSBW ASHP_COPY_SOURCE ; Move source string to work area
007A 270 ; For odd shift counts, the saved source string is shifted b; one in place.
007A 571 : This is equivalent to a shift of -1 so the shift count (R4) is adjusted
007A 7; : accordinglg. The Least significant digit is moved to the place occupied by
007A 75 ; the sign, the tens digit becomes the units digit, and so on. Because the
007A 74 ; work area was padded with ieros, this shift moves a zero into the high
88;: ;z ; order digit of a source string of even length.
50 DD 007A 77 608: PUSHL RO ; We neea a scratch register to_count
S0 97 7C 73 DECL RO : Want to nag {1..16) onto {(0..3)
S0 50 FE 8F 8 Og 70 ASHL #-2,R0,RO ; Convert a byte count to Longwords
00 §1 ; The following Lloop executes from one to four times such that the entire
0 i : source, taken as a collection of longwords, is shifted by one. Note that
0 : the two pieces of the source are shifted (rotated) in opposite directions.
0 & ; Note also that the shift mask is applied to one string efore the shift and
0 S5 ; to the other string after the shift, (This points up the arbitrary choice
08 ? ; of shift mask. We just as well could have chosen the one's complement of
: the shift mask and reversed the order of the shift and mask operations for
3 : the two pieces of the source string.)
56 78 FC SF 9C 0 708: ROTL #-4,-(RB) ,R6 ; Shift Lleft one digit e
56 FOFOFOFO 8F CA 91 BICL2  #ASHP_SHIFT_MASK,R6 ; Clear out old low order digits
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(B 0O08F 9 BICLY  WASHP_SHIFT_MASK,-1(R8),R7 : Clear out high order digits

9C 0098 G ROTL #4,R7,R7 ; Shift these digits right one digit

9 009¢C 94 BISLY R6,R7,(R8B) : Combine the two sets of digits

F& 08:3 35 SOBGEQ RO,70$ ; Keep going if more

DO O0O0A 4 MOVL (SP)+,RO ; Restore source strin? byte count

Ds 0A 98 INCL R& ; Count the shift we did

1 0A G BLSS ASHP_SHIFT_NEGATIVE : Join common code at the right place
00AA 00 ; Drop through to ASHP_SHIFT_POSITIVE

|
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08:: Oi : SUBTITLE ASHP_SHIFT = Perform Shift
§8:: §g ; Functional Description:
00AA 09 : This routine completes the work of the ASHP instruction in the case of
00AA 07 an even shift count. (If the original shift count was odd, the source
00AA 08 ; string has alread; been shifted { one and the shift count adjusted by
00AA 09 ; one.) A portion (from none to all) of the source string is moved to
00AA 10 ; the destination string. Pieces of the destination string at either end
;0AA 11 3 may be filled with zeros. If excess digits of the source are not
0AA 1§ 3 moved, they must be tested for nonzero to determine the correct
80AA 13 2 setting of the V-bit.
0AA 14 ;
00AA 15 ; Input Parameters:
00AA 16 .
00AA 1T 3 R0<3:0> = Number of bytes in source string
00AA g18 : R1 - Address of source str1n? :
00AA 19 ; R§<3:0> = Number of bytes in destination string
00AA 3%0 3 R - Address of destination string :
00AA 321 ; R4<7:0> - Count operand (signed longword of digit count)
00AA 32% : R5<3:0> - Round operand in case of negative shift
00AA 323 ; R9<3:0> - Sign of source string in preferred form
00AA 324 ; :
00AA 325 ; Implicit Input:
00AA 326 ; < : :
88:: g%g 3 R4 is presumed (guaranteed) even on input to this routine
00AA 329 ; The top of the stack is assumed to contain a 20-byte work area (that
00AA 330 ; may or may not have been used). The space must be allocated for this
00AA 331 ; work area in all cases so that the exit code works correctly for all
882: gg% : cases without the need for lots of extra conditional code.
00AA §34 ; Output Parameters:
00AA 32 3 . : 3 :
00AA 336 : This routine congtetes the operation of VAX$SASHP. See the routine
88:: g%g : header for VAX$ASHP for details on output registers and conditon codes.
00AA 339 ; Details:
00AA 340 ;
00AA 341 ; PUT SOME OF THE STUFF FROM ASHP.TXT HERE.
00AA 34%
00AA 34
00AA 344 .ENABLE LOCAL _BLOCK
0AA gas
0AA 346 ASHP_SHIFT POSITIVE: o
54 02 (6 O00AA 347 pIVL #2 R4 ; Convert digit count to byte count
57 52 5¢ C3 00AD 48 SUBL3S R4,R2,R7 : Modify the destination count
0OE 19 8831 gg BLSS 30§ : Branch if simply moving zeros
56 54 Dg 08 51 MOVL R4 ,R6 ; Number of zeros at low order end
w3 N L 0B6 SS 10$: SUBLY RO,R7,R8 ; Are there any excess high order digits?
26 19 883@ g‘ BLSS o ; No, excess is in source.
805( 55 ; uWe only move ''srcien'’ source bytes. The rest of the destination string is
0385 g? ; filled with 2zeros.
57 50 00 00BC 58 MOVL RO,R7 ; Get number of bytes to actually move

2 ol -]

v
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11 ooer 359 BRB 100$ : ... and go move them |
0C1 61 ; The count argument is larger than the destination length. ALL of the source
0C1 6§ : is checked for nonzero (overflow check). ALL of the destination is filled
8%} g‘ ; with zeros.
56 S; D0 00C1 65 308: MOVL R;.Rb ; Number of low order zeros
b) D4 00C4 66 CLRL R ; The source string is untouched
58 50 DO 00C6 67 MOVL RO,R8 ; Number of source bytes to check
27 M 88%3 gg BRB 80§ : Go do the actual work
0ocB 70 ; If the count is ne?ative then there is no need to fill in low order zeros
00CB 71 : (R6 is zero). The following code is similar to the above cases, differin
00CB 7; : in the roles played by source Length (RO) and destination length (R2) an
8823 g;‘ ; alsc in the first Loop (zero fill or overflow check) that executes.
00CB §7S ASHP_SHIFT _NEGATIVE:
56 D& 00CB 76 CLRL R6 : No zero fill at Low end of destination
5« 54 CE 00CD 377 MNEGL R4 ,Ré& ; Get absolute value of count
5¢ 02 (6 O00p0 378 DIVL #2,R4 ; Convert digit count to byte count
57 SO0 5S4 C3 00p3 379 SUBL3 R4 ,RO,R7 ; Get modified source length
S 888; %g? BLSS 70$ ; Branch if count is larger
58 S2 S7 (€3 0009 38% SUBL3 R7,R2,R8 : Are there zeros at high end?
20 18 883? gg‘ BGEG  100s ; Exit to zero fill Loop if yes
O0DF 385 ; The modified source length is lLarger than the destination length. Part
888; gg? ; of the source is moved. The rest is checked for nonzero.
57 S2 0O 8825 ggg MOVL R2,R7 ; Only move ‘'dstlen’’ bytes
00ECZ 390 ; In these cases, some digits in the source string will not be moved. If any
885% 331 ; of these digits is nonzero, then the V-bit must be set.
58 58 CE OOEg §9§ 60%: MNEGL R8,R8 ; Number of bytes in source to check
o8 1 8857 %gg BRB 80$ ; Exit to overflow check loop
00E7 396 : The count argument is Larger than the source length. ALL of the destination
88%; ggg ;s is filled with zeros. The source is ignored.
57 D& O0E7 399 70S$: CLRL R7 : No source bytes get moved
58 52 DO O00E9 400 MOVL R2 R8 : ALL of the destination is filled
11 11 00EC 401 BRB 1008 : Join the zero fill loop
8055 48§
QEE 403 ;+
Q0EE 404 ; At this point, the three separate counts have all been calculated. Each
Q0EE 405 ; loop is executed in turn, stepping through the source and destination
88%2 ?8? ; strings, either alone or in step as appropriate.
00EE 408 : R6 = Number of low order digits to fill with zero =y
Q0EE 409 ; R7 = Number of bytes to move intact from source to destination
885% 2}? s R8 - Number of excess digits in one or the other string.
80EE 41§ ; It excess source digits, they must be tested for nonzero to
8EE 2}4 : correctly set the V-bit.
8OEE 415 ; If excess destination bytes, they must be filled with zero.
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8 EE 41? e
EE 41
8°EE 2}8 ; Test excess source digits for nonzero
QEE 420 MARK _POINT ASHP_20
81 95 O00€E 421 75% TSTB (R1)+ ; Is next byte nonzero
05 12 O0O0F 4 § BNEQ 90% ; Handle overflow out of Line
F9 58 F4& 08: 2 { 80$: SOBGEQ R8,75% ; Otherwise, keep on looking
"N N §8;7 2 g BRB 1208 ; Join top of second loop
58 gg 88 80F7 427 90%: BISB #PSLSM_V,R11 ; Set saved V-bit
51 CO OOFA 428 ADDL R8,R1 ; Skip past rest of excess
09 N 88:? 2 8 BRB 1208 ; Join top of second loop
O0FF 431 ; In this case, the excess digits are found in the destination string. They
88:; 2%5 ; must be filled with zero.
58 DS OOFF 434 1008: TSTL R8 ; Is there really something to do?
05 13 8}8; 2%2 BEQL 1208 : Skip first loop if nothing
0103 437 MARK_POINT ASHP_20
83 94 0103 438 1108: CLRB (R3)+ ; Store another zero
FB S8 F5 8}83 228 SOBGTR R8,110% : ... and keep on looping
0108 441 ; The next loop is where something intere;tin? happens, namely that parts of
0108 44§ : the source string are moved to the destination string. Note that the use of
0108 443 ; bytes rather than digits in this operation makes the detection of nonzero
0108 444 ; digits difficult because the presence of a nonzero digit in the place
0108 445 ; occupied by the sign or in the high order nibble of an even length output
0108 446 ; string and nowhere else would cause the Z-bit to be incorrectly cleared.
0108 447 ; For this reason, we ignore the Z-bit here and make a special pass over the
0108 448 : output string after all of the special cases have been dealt with. The
0108 449 ; extra overhead of a second trip to memory is offset by the simplicity in
8}83 2;? : other places in this routine.
57 D5 0108 45§ 1208:  TSTL R7 ; Something to do here?
06 13 8}82 22‘ BEQL 1408 ; Skip this loop if nothing
010C 455 MARK_POINT ASHP_20
83 81 90 010C 456 1308: MOVB (R1)+,(R3)+ : Move the next byte
FA 57 F5 8}?? 22; SOBGTR R7,1308 : ... and keep on looping
811§ 459 ; The final Loop occurs in some cases of positive shift count where the low
0}} 22? ; order digits of the destination must be filled with zeros.
56 D5 011% 46; 1408:  TSTL Ré : Soqethin? to do here?
05 13 8}}2 22‘ BEQL 160% : Skip if loop count is zero
116 465 MARK_POINT ASHP_20
83 94 113 466 1508: CLRB (R3)+ ; Store another zero
FB 56 F5 OMN 467 SOBGTR Ré6,150% : +s. Until we're done
118 468
118 469 ¢+ g - {
118 470 ; At this point, the destination string is complete except for the sign.
o}}g 2;; ; If there is a round operand, that must be added to the destination string.




E 14 '
VAXSASHP = VAX=11 Instruction Emulator for ASHP  16-SEP-1984 01:31:43 VAX/VMS Macro v04-00 Page 11 |
v04-000 ASHP_SHIFT = Perform Shift g-SEP-19gb 0:44:46 L[EMULAT.SRCIVAXASHP.MAR;1 . (4) |
11B 473 ; R3 - Address one byte beyond destination string g
118 474 ; R5 = Round operand
118 475 ;- ,
118 479 ;
SE 14 (O 0118 477 1608 ADDL #20,SP ; Deallocate work area |
5¢ 08 AE 04 21 ;F 11€ 473 EXTIV  #1,#4 ASHP_H_DSTLEN(SP),ﬁZ ; Get original destination byte coun |
75 i D 0124 47 Mova Rg,-(ﬁP) ; Save address and count for Z-bit loop
5 5 9A 0127 480 MOVZBL R5,R8 ; Load round into carry register
2 .1 0} e 281 BEQL 180s ; Skip next mess unless ‘‘round’’ exists
55 S3 00 81 C 48§ MOVL R3.RS ; RS tracks the addition output
56 D4 8} ; 23? CLRL Ré ; We only need one term and carry in sum
013 486 MARK _POINT ASHP_8
S7 73 9A 0131 4B7 170%: MOvZBL =(R3),R7 ; Get next digit
0134 488 MARK _POINT ASHP _BSBW 8 '
FEC9' 30 0134 489 BSBW VAXSADD _PACKED_BYTE_R6_R7 ; Perform the addition '
58 D5 0137 490 TSTL R8 ; See if this add produced a carry
06 13 0139 &M BEQL 180% : ALL done if no more carry
F3 52 F4 8}%2 23% SOBGEQ R2,170% ; Back for the next byte
013 494 ; If we drop throu?h the end of the lLoop, then the final add Broduced a carry.
8}%% 232 : This must be reflected by setting the V-bit in the saved PSW.
S8 02 88 8}2% 28; BISB #PSLSM_V,R11 ; Set the saved V-bit
0141 499 : ALL of the digits are now loaded into the destination string. The condition
0141 500 ; codes, except for the Z-bit, have their correct settings. The sign must be
0141 501 ; set, a check must be made for even digit count in the output string, and
0141 SO% ; the various special cases (negative zero, decimal overflow trap, ans so on)
8}2} 28‘ : must be checked before completing the routine.
0141 505 ; This entire routine worked with entire bytes, ignoring whether digit counts
0141 506 ; were odd or even. An ille?al d121t in the ugger nibble of an even input string
0141 507 ; is ignored. A nonzero digit in the up?er nibble of an even output string is
8}2} ggg ; not allowed but must be checked for. If one exists, it indicates overflow.
10 AE  E8 0141 510 1808: BLBS <B+ASHP_W_DSTLEN>(SP) ,~- &3 3
OF 0144 S11 185% ; Skip next if output digit count is odd 1
0145 515 MARK_POINT ASHP_8 1
FO 8F 93 0145 51 BITB #*811110000,=
14 BE 0148 514 @<8+ASHP_A_DSTADDR>(SP) ; Is most significant digit nonzero?
08 13 014A 515 BEQL 185% ; Nothing to worry about if zero
814c §16 MARK _POINT ASHP_8
FO 8F BA 014C 17 BICB #*811110000,= WS {
14 BE 014F 518 @<8+ASHP_A DSTADDR>(SP) ; Make the digit zero )
568 02 88 O}gl 218 BISB #PSLSM_VRT : +.. and set the overflow bit
§1S& 521 ; We have not tested for nonzero digits in the output string. This test is
154 g : made by making another pass over the ouptut string. Note that the low
8}22 ? ; order digit is unconditionally checked.
52 6E 7D 0154 S 185%: MOvQ (SP) ,R2 ; Get address and count
157 ? MARK _POINT ASHP_8 e
73 FO 8F 93 0157 8118 0“911110000.-(R3) ;: Do not test sign in low order byte
19 12 0158 528 BNEQ 187% : Skip loop if nonzero
06 11 015D 529 BRB 186% ; Start at bottom of Loop
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15F 0
15F 1 MARK _POINT ASHP_8
7; 95 015F i 1838: T1STB =(R3) ; Is next higher byte nonzero?
1 12 0161 BNEQ 187% ; Exit looE f yes
F9 52 F4& }gz g 1868: SOBGEQ RZ2,183% ; Keep looking for nonzero if more bytes
166 9 : The entire output string has been scanned and contains no nonzero
166 ; digits, The Z-bit retains its original setting, which is set. If the
166 8 ; N-bit is also set, then the negative zero must be changed to positive
166 9 ; zero (unless the V-bit is also set)., Note that in the case of overflow,
0}26 2? : the N-bit is cleared but the output string retrins the minus sign.
OF 58 03 51 §162 45 BB( #PSLSV_N,R11,1908 ; N=bit is off already
58 08 A 016A 4 B1CB #PSLSM_N,R11 : Turn off saved N-bit unconditionally
08 58 01 EO 0190 44 BBS #PSLSV_V,R11,1908 : No fixup if v=bit is also set
59 Og 9 011 45 MOVB #12,R9 ; Use preferred plus as sign of output
0 1 8};2 229 BRB 190§ : ... and rejoin the exit code
0176 gaa : The follouina instruction is the exit point for all of the nonzero byte
0176 49 ; checks. Its direct effect is to clear the saved Z-bit. It also bypasses
8};2 gg? ; whatever other zero checks have not yet been performed.
58 04 BA 8};3 gg; 1878: BICB #PSLSM_Z ,R11 ; Clear saved Z-bit
0179 554 ; The following code executes in all cases, It is the common exit path for
8};3 ggg ; all of the ASHP routines when the count is even.
S2 8E 70 0179 557 190%: mMova (SP)+,R2 : Get address of end of output string
017¢ 558 MARK _POINT ASHP 0 :
FF A3 06 00 59 FO 8};5 ggg INSV R9,#0,#4,-1(R3) ; Store sign that we have been saving
0182 561 .DISABLE LOCAL _BLOCK
0182 Sbg : )
0182 563 ; Drop into VAXSDECIMAL_EXIT for final processing
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t Path for Decimal 5=-SEP=1984 00:44:46 LEMULAT.SRCIVAXASHP.MAR; 1
.SUBTITLE VAXSDECIMAL _EXIT = FExit Path for Decimal Instructions
This is the common exit path for many of the routines in this module. This

exit path can only be used for instructions that conform to the following
restrictions.

+

1. Registers RO through R11 were saved on entry.
2. The architecture requires that RO and R2 are zero on exit.

3. ALL other registers that have instruction-specific values on exit are
correctly stored in the appropriate locations on the stack.

4. The saved PSW is contained in R11

5. This instruction/routine should generate a decimal overflow trap if
both the V=bit and the DV-bit are set on exit.

.ENABLE LOCAL _BLOCK
VAXSDECIMAL EXIT::
CLRC (SP) ; RO must be zero on exit
CLRL 8(SP) : R2 must also be zero
BBS #PSLSV_V,R11,208 ; See if exceptions are enabled
108: BICPSW #<PSLSM_N'PSLSM_Z'!'PSLSM_V!PSLSM_C> ; Clear condition codes
BISPSW R11 s ;ot aggro riate condition codes
POPR #*M<RO,R1,R2,R3,R4 ,R5,R6,R7,R8,R9,R10,R11> ; Restore
RSB J «es and return

If the V-bit is set and decimal traps are enabled (DV-bit is set). then

a decimal overflow trap i: generated. Note that the DV-bit can be set in

the current PSL or, if this routine was entered as the result of an emulated
instruction except*on. in the saved PSL on the stack. Note that the final
condition codes in the PSW have not yet been set. This means that all exit
paths out of this code must set the condition codes to their correct values.

AXSEDITPC OVERFLOW::
0$: BBS #PSLSV_DV,R11,30$% : Report exception if current DV-bit set
MOVAB  VAXSEXTT EMULATOR,R0  : Set up RO for PIC address comparison
CMPL RO,<4*125(SP) : Is return PC EQLU VAXSEXIT EMULATOR ?
BNEQU 10§ : No. Singl; return V-bit sef
BBC #PSLSV_DV,<<b4*<12+1>>+EXCEPTION_PSL>(SP) ,108
: Only return V=bit if DV-bit is clear

; Restore all of the saved registers, reset the condition codes, and drop
; into DECIMAL_OVERFLOW.

308: BICPSW W#<PSLSM_N'!PSLSM_Z'!PSLSM_V!PSLSM_C> : Clear condition codes

BISPSW R11 : Set agBro?riate condition codes
POPR #*M<RO,R1,R2.R3,R4,R5,R6,R7,R8,R9,R10,R11>




~2

reas 31

[=lelelelelelelelelelelelelelalelelelalelelalelelelale B N

B e e e e o D D T Y | S Y 'y L

OOODOOODODOODODOOODODODDOODODODODODODDODED  —~—
NNSMNOOOO0OO0O0O00O0O0O00O0O00O00O0O0O0O000O ;_

H 14
tion Emulator for ASHP 1 -SEP-183L 8 :43 VYAX/VMS Macro v04=00
= Exit Path for Decimal 5-SEP-1984

+

fit into t
entirely in place.
Input Parameter:
(SP) = Return PC
Output Parameters:
0(SP) = SRMSK_DEC_OVF_T (Arithmetic trap code)
4(SP) = Final state PSL
8(SP) = Return PC
Implicit Output:

Control passes through this code to VAXSREFLECT_TRAP.

AR A TR A TE AR AR A TR A DA TR PR PR LA DA LA )

VAXSDECIHSL,OVERFLOH

VPSL ~=(SP) ; Save final PSL on stack
PUSHL  #SRMS$K DEC OVF_T ; Store arithmetic trap code
BRW VAXSREFLECT_TRAP ; Report exception
.DISABLE LOCAL_BLOCK

:46 L[EMULAT. S ] VAXASHP .MAR; 1

This code gath is ontorcd if the decimal string result is too large to
e output string and decimal overflow exceptions are enabled.
The final state of the instruction, including the condition codes, 1
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1 -SEP-1384 83:31:43
= Copy Source String to 5=SEP=1984 00:44:46 L[EMULAT.SRCIVAXASHP.MAR:1
.SUBTITLE ASHP_COPY_SOURCE = Copy Source String to Work Area
Functional Description:

+*

source string in a work area so that (ater portions of VAXSASHP can
proceed in a straightfcrwar? manner. In one case (positive even shift
count), the sign must be eliminated before the Least significant

b;tc of the source is moved to its appropriate place (not the Least
significant byte) in the destination string. For odd shift counts,
the source string in the work area is shifted by one to reduce the
complicated case of an odd shift count to an equivalent but simpler
case with an even shift count.

For certain cases (three out of four), it is necessar; to put the
i

This routine moves the source string to a 20-byte work area already
allocated on the stack. Note that the work area is zeroed b¥ this
routine so that, if the work area is used, it consists of either
valid bytes from the source string o~ bytes containing zero. If the
work area is not needed (shift count is even and not positive), the
overhead of zeroing the work area is avoided.

Input Parameters:
RO = Byte count of sourcs string (preserved)
R1 = Address of most significant byte in source string
R8 - Address one byte beyond end of work area (preserved)
Output Parameters:

R1 = Address of most significant byte of source string in
work area

Side Effects:
R6 and R7 are modified by this routine.

LR LR LR A A TR TR T P PR PR PR T P P PR T R T e T Y e T T R T TR TR R R R TR E

ASHP_COPY_SOURCE:
cCra -8(R8) ;: Insure that the work area
CLRQ -16(R8) : ... is entirely filled
CLRL -20(R8) ! ... With zeros
ADDL3 RO,R1,R7 : R7 points one byte beyond source
MOVL R8,R1 : R will steg through work area
MOVL RO,R6 : Use R6 as the Loop counter
MARK_POINT ASHP_BSBW_20

108: MOVB~™  =(R7),=-(R1) ; Move the next source byte
SOBGTR R6,10$ : Check for end of Loop

RSB ; Return with R1 properly loaded

—_~—
~\wh

w1
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: .SUBTITLE DECIMAL _ROPRAND
3 Functional Description:

32
>
g

This routine receives control when a difit count Larger than 31 is
detected. The exception is architecturally defined as an abort so
there is no need to store intermediate state. The VAXSASHP routine
saves all registers RO through R11 before performing the digit check.
3:;;;053 ;Btcrs must be restored before control is passed to

Input Parameters:
00(SP) = Saved RO

44(SP) = Saved R11
48(SP) = Return PC from VAXSxxxxxx routine
Output Parameters:

00(SP) - Offset in packed register array to delta PC byte
04(SP) = Return PC from VAX$xxxxxx routine

Implicit Output:

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

LA T A LA TR TETE TR A TE A PR TE A TA PR A IASA PR PR PR PR PR PO TR

DECIMAL_ROPRAND:
POPR  #*M<RO,R1,R2.R3.R4.RS5.R6,R7.R8,R9,.R10.R11>
PUSHL  #ASHP_B DELTA_P( : Store offset to delta PC byte
BRW VAXSROPRAND ; Pass control along

OFFF BF
03
FE26'
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}g: ; 1 i SUBTITLE ASHP_ACCVIO - Reflect an Access Violation
1A 7 i : The general approach to handling access violations that occur while
1DA 736 ; emulating the glckod decimal instructions is described here. We take
1DA 735 ; advantage of the fact that there are no architectural constraints on
1DA ; 9 3 the way that access violations must be handled. In general, we back
1DA 3 the instruction up to the beginning, to the point where inftial state
1DA 7 s 3 is stored in the set of general rogfsters modified by each
DK 739 ; instruction. Thus, the only step that is avoided when an instruction
18: ;2? 3 is restarted is operand evaluation.
}g: ;25 : Functional Description:
1DA 744 ; This routine (or its counterpart in other decimal emulation modules)
1DA 745 ; receives control when an access violation occurs while oxocuting
01DA 749 : within one of the VAXSxxxxxx routines that emulated a decimal string
81DA 747 ; instruction. This routine determines whether the exception occurred
1DA 748 ; while accessing a source or destination string or whether the access
01DA 749 ; violation is peculiar to emulation, such as stack overflow. (This
8}8: ;g? 3 check is made based on the PC of the exception.)
81DA 75; : If the PC is one that is recognized by this routine, then the state of
1DA 753 ; the instruction (digit counts, string addresses, and the Like) are
01DA 754 ; restored to a state where the instruction/routine can be restarted
Q1DA 755 ; after (if) the cause for the exception is eliminated. Control is then
01DA 759 : passed to a common routine that sets up the stack and the exception
Q1DA 757 ; parameters in such a way that the instruction or routine can restart
8}8: ;gg : transparently.
01DA 760 ; If the exception occurs at some unrecognized PC, then the exception is
81DA 761 ; reflected to the user as an exception that occurred within the
0}8: ;g : emulator.
01DA 764 ; There are two exceptions that can occur that are not backed up to
01DA 765 ; appear as if they occurred at the site of the original emulated
O1DA 766 ; instruction. These exceptions will appear to the user as if they
8}8: ;gg 3 occurred inside the emulator itself.
01DA 769 ; 1. 1f stack overflow occurs due to use of the stack by one of
01DA 770 ; the routines, it is unlikely that this routine will even
01IDA 771 ; execute because the code that transfers control here must
01DA 77; : first copy the parameters to the exception stack and that
Q1IDA 773 ; operation would fail. (The failure causes control to be
1DA 774 ; transferred to VRS, where the stack expansion logic is
}g: ;;S : invoked and the routine resumed transparently.)
01DA 779 : 2. If assumptions about the address space change out from under
OQ1DA 778 ; these routines (because an AST deleted a portion of the
01DA 779 ; address space or a similar silly thing), the handling of the
3 exception is "
}g: ; ? tion is UNPREDICTABLE
0}8: ; § : Input Parameters:
1DA 784 ; RO = Value of SP when exception occurred
1DA 785 ; R1 = PC at which exception occurred
DA 7 9 3 Ri - scratch
1DA 787 ; RS = scratch
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R10 = Address of this routine (no Longer needed)

oy
oo
>

Value of RO when exception occurred
Value of R1 when exception occurred
Value of R2 when exception occurred
Value of RS when exception occurred
Return PC in exception dispatcher in operating system

—O000
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First longword of system-specific exception data

xx(SP) = Last longword of system=-specific exception data

The address of the next longuord is the position of the stack when
the exception occurred. RO locates this address.

RO => xx+4(SP)

xx+<4*M>(SP)

Instruction-specific data

Optional instruction-specific data

Optional instruction-specific data

Return PC from VAXSxxxxxx 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

:ggisttrs n?st be made to their saved copies and not to the registers
emselves.

Finatl¥. 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

PC_TABLE_BASE is the base of a word array with one entry for each
PC (relative to MODULE BASE) that can cause an access
violation that is capable of being backed up.

HANDLER_TABLE_BASE is the base of a corresponding word array with an
entr‘ that locates the context specific code to handle each
of the recognized access violations.

Output Parameters (Exit via JMP instruction):

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
its initial state.

These are the register values and stack state when the context
specific code begins execution,
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VAXSASHP = VAX=11 Instruction Emulator for ASHP -SEP-1984 01:31:43 VAX/VMS Macro V04-00 Page
V04 ASHP_ACCVIO = Reflect an Access Violatio g-SEP-19gk 0:46:46 !EHULAT.SRCJVAXASHP.HAR:1 v

1DA : RO = Value of SP when exception occurred

1DA 3 R1 = scratch

1DA s R2 = scratch

1DA : RS = scratch

}g: : R10 - scratch

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

}g: : Implicit Output:

1DA ; The context-specific code accomplishes essentially the same thing for

}g: $ all of the emulated instructions.

1DA The register contents are restored to the values that they had on

01DA entry to the VAXSxxxxxx routine. This causes the instruct¥on to be

backed up almost (but not quite) to its startin? point. (The operand
evaluation is not lost. The operands are saved in registers.) Any
registers saved on entry are restored.

Output Parameters (Exit via RSB instruction):
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.

O OOV VOOV OVOOVOOECOCOOCO00000000 NN NN NN NNNNOOOrONONONON OO O YA WIWAVVAIWVIWVAWVIWASS S S 0
O 00 NN\ ES N 2 O O 00 NN 8 N = O O 00 NN 8 N = © O 00 N O N 8 N = © 0 00 NON N S iR — O 0 00 IO~ W

01DA g
01DA
01DA 8
01DA 8
Q1DA 8
0O1DA 8
01DA 8
Q1DA 8
01DA g
01DA
01DA 872 ASHP_ACCVIO: s
52 D& OIDA 8 CLRL R2 ; Initialize the counter
FE20 CF 9F 01DC 8 PUSHAB MODULE_BASE ; Store base address of this module
02644'CF 9F O1E0 8 PUSHAB MODULE _END ; Store module end address
0020 30 O1E4 8 BSBW  DECIMACSBOUNDS_CHECK ;: Check if PC is inside the module
SE 04 CO O1E7 8 ADDL #4,SP : Discard end address
51 BE (2 3‘53 g SUBL2  (SP)+,R1 : Get PC relative to this base
0000'CF&2 51 B1 O1ED 8 108: CMPW R1,PC_TABLE_BASELR2] ; Is this the right PC?
07 13 01Fg 8 BEQL 30$ : Exit Lloop if true
F& 52 O0E F2 8};9 8 AOBLSS #TABLE_SIZE,.R2,10%8 : Do the entire table
01F9 § : If we drop through the dispatching based on PC, then the exception is not
8};3 : one that we want to back up. We simply reflect the exception to the user.
OF BA O01F9 208: POPR #*M<RO,R1,R2.R3> : Restore saved registers
05 8};% RSB : Return to exception dispatcher
Q1FC : The exception PC matched one of the entries in our PC table. R2 contains
1FC : the index into both the PC table and the handler table. R1 has served
}:E 892 ; its purpose and can be used as a scratch register.
51 0000°'CF&2 3C O1FC § 308: MOVZWL HANDLER TABtE gASE[RZ].R1 : Get the offset to the handler
FDF9 CF41 17 0 8; - JMP MODULE _BASELRY ; Pass control to the handler
07 : In all of the instruction-specific routines, the state of the stack
07 : will be shown as it was when the exception occurred. ALl offsets will
07 : be pictured relative to RO.
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VAXSASHP = VAX=11 Instruction Emulator for ASHP  16=SEP=1984 01:31:43 VAX/VMS Macro V04=00 Page 20 |
v04-000 DECIMALSBOUNDS _CHECK - Bounds Check on E g-SEP-19 & 00:44:46 L[EMULAT.SRCIVAXASHP.MAR;1 . (%
; 3 1 i LSUBTITLE DECIMALSBOUNDS _CHECK = Bounds Check on Exception PC
; 3 2 ; Functional Decsription:
f 99 : This routine is called by the exception handlers for the various
7 909 : decimal string instruction emulation routines to perform a bounds
7 907 ; check on the exception PC. The real reason for performing this check
7 908 ; is that certain exceptions can occur in subroutines that are outside a
07 909 ; given module. In this case, it is not the exception PC but rather the
07 910 ; return PC on the top of the stack that determines the context of the
07 911 ; exception (and therefore, the code necessary to back up the
8 8; g}i : instructio~ state).
0207 914 ; The basic mode of ogeration is that, if the exception PC is outside
0207 915 ; the current module boundarise, then R1 (the exception PC) is replaced
8 8; 3}9 : by the return PC (presumed pointed to by R0O).
0207 918 ; Input Parameters:
0207 919 ;
0207 920 ; RO - Top of stack when exception occurred
858; 851 : R1 - PC at time of exception
838; 3%5 3 (RO) = Return PC from subroutine in which access violation occurred
0207 925 ; Q0(SP) = Return PC from caller of this routine
0207 926 ; 04(SP) = End address of module
0207 927 ; 08(SP) = Start address of module
0207 928 ;
0207 9§9 ; Output Parameters:
0207 930 ; : .
0207 931 ; If the exception PC is outside the bounds of the module (as defined by
0207 93% 3 the two longwords on the stack, then R1 is reRlaced by the '‘return
858; 33‘ : PC', the contents of the longword lLocated by RO.
0207 935 ; If the exception PC is inside the module, nothing is changed by the
0207 936 : execution of this module.
0207 937 ;
0207 938 ; Assumptions:
0207 939 : : :
0207 940 ; There are two assumptions that must hold for these subroutines
858; 821 : in which access violations can occur.
0207 96% : They must not use the stack. This keeps the return PC on the
8?8; 32; : top of the stack, located by RO.
0207 946 ; They must be called with a BSBW instruction. This causes the
0%07 947 ; return PC to be exactly three bytes beyond instruction that
0207 948 ; transferred control to the subroutine.
0207 949 ;-
07 950
07 951 DECIMALSBOUNDS _CHECK::
06 AE 51 D1 07 95% CMPL R1,4(SP) : Beyond upper end?
07 1€ 0208 95 BGEQU 10 : Branch if out of bounds
08 AE 51 D1 0200 954 CMPL R1,8(SP) ; Within Lower Limit?
01 1F 0211 955 BLSSU 10§ : Branch if out of bounds
05 85}2 329 RSB ; Return with R1 intact
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v04-030 DECIHALIB UNDS_CHECK = Bounds Check on E -]83 8 146:46 L[EMULAT.SRCIVAXASHP.MAR;1 ’ (70)
14 35 : R1 is out of bounds. Repllco it with the return PC from the routine that
14 77 3 uos executing when the access violation occurred. Note that the PC is
14 960 ; backed ug over the BSBW instruction because the PC offset that agpears in
0214 961 ; the PC_TABLE will be the PC of the BSBW instruction and not the PC of the
8 }2 96; ; next instruction.
51 60 03 (3 0214 964 108: SUBLY  #3,(RO),R1 ; Get new ''exception'' PC
05 0218 965 RSB
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VAXSASHP = VAX=11 Instruction Emulator for ASHP -SEP=-1984 01:31:43 VAX/VMS Macro V04=00 Page 22
v04-000 Context=-Specific Access Violation Handli g-SEP-19gk 80:44:46 EMULAT,.SRCIVAXASHP .MAR; 1 ’ (i
0 }g 827 : +SUBTITLE Context-Specific Access Violation Handling for VAXSASHP
§ }3 39% s Functional Description:
0219 971 ; The only difference among the various entry points is the number of
0219 97§ : longwords on the stack. R0 is advanced beyond these longwords to point
0219 973 . to the list of saved registers. These registers are then restored,
8 }g g;g 3 effectively backing the routine up to its initial state.
0219 979 ; Input Parameters:
0219 977 ; :
8 }g 3;3 s RO - Address of top of stack when access violation occurred
0219 980 ; See specific entry points for details
0219 981 ;
0%19 98§ ; Output Parameters:
0219 983 ;
0219 984 ; See input parameter List for VAXSDECIMAL_ACCVIO
0%19 985 ;-
0219 986
0219 987 ;+
0%19 988 ; ASHP_BSBW_20
0219 989 ;
0219 990 ; An access violation occurred in subroutine STRIP_ZEROS or in subroutine
0219 991 ; ASHP_COPY_SOURCE while the source string was being copied to the work space
0219 992 : on the stack. In addition to the five Longwords of work space on the stack,
8%}3 834 ; this routine has an additional longword, the return PC, on the stack.
0219 995 ; Q00(RO) = Return PC in mainline of VAXSASHP
0219 996 ; 04(RO) - First Longword of scratch space
0219 997 ; etc.
0219 998 ;-
0219 999
0219 1000 ASHP_BSBW_20: ; :
50 04 O 0219 1001 ADDL #4,RO ; Skip over return P{ and drop into ...
021C 100§
021C 1003 ;+
021C 1004 ; ASHP_20
021C 1005 ; . -
8%}% }889 : There are five longwords of workspace on the stack for this entry point.
021C 1008 ; 00(RO) = First longword of scratch space
021C 1009 ; .
021C 1010 ; . :
021C 1011 ; 16(R0) - Fifth Longword of scratch space
021¢C 101§ : 20(SP) = Saved
021C 1013 ; 24(SP) - Saved R1
021C 1014 ; etc.
021C 1015 ;-
021C 1016
8 1C 1817 ASHP_20: :
50 14 (O 1C 1018 ADDL #20,RO : Discard scratch space on stack
06 N 8 1; }018 BRB VAX£DECIHAL_ACCVIO ; Join common code to restore registers
0221 1021 ;+
8 1 3 i . ASHP_BSBW_8
33 :

SRR O NN
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Access Violation Handli -SEP=1984 00:44:46 EMULAT.SRCIVAXASHP .MAR: 1 (11)

An access violation occurred in subroutine ADD_PACKED _BYTE ghile the round [

operand was being proeogated. In addition to the saved R2/R3 pair of

égngggrgz ontth: stack, this routine has an additional Longword, the return
. e stack.

00(RO) = Return PC in mainline of VAXSASHP
OkéRO) - Saved intermediate value of R2
etc.

ASHP_BSBW_8:
ABDL #4,R0 ; Skip over return PC and drop into ...

-
ASHP_8

Thgr: is a saved register pair (two longwords) on the stack for these entry
points.

Saved intermediate value of R2
Saved intermediate value of R3
Saved

Saved R1

Saved R?2

Saved R3

N= =000
oo O
B NN NN N
OOVULVUVWVNOD
* VOVOVDIOUVOO

N St St St ' ot

ASHP_8: : f ?
ADDL #8,R0 ; Discard saved register pair |

Drop into VAXSDECIMAL_ACCVIO to restore saved registers

+
ASHP_0

The stack is empty. This label is merely a synonym for VAXSDECIMAL_ACCVIO
because there is no context-specific work to do.

00(SP) = Saved RO

04(SP) = Saved R1

08(SP) - Saved R

12(SP) - Saved R

etc.

ASHP_0:
; Drop into VAXSDECIMAL_ACCVIO to restore saved registers
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.SUBTITLE VAXSDECIMAL _ACCVIO - Common Access Violation Handling
Functional Description:

+*

|
e e e — et~

This code is the final access violation processing for those
exceptions that have two things in common.

The instruction/routine is to be backed up to its initial state.
ALl registers from RO to R11 were saved on entry to VAXSxxxxxx.
Input Parameters:
00(RO) = Saved RO on entry to VAXSxxxxxx
04(RO) - Saved
- Saved R11 on entry to VAXSxxxxxx
Return PC from VA{Sxxxxxx routine
Saved RO (restored by VAXSHANDLER)
Saved R!
Saved R
Saved R

Output Parameters:

—_-000 &
NSO oS~
P Yo
vunnunwv 10D
VOUVVYV OO
et
L B

RO is advanced over saved register array as the registers are restored.
RO ends up pointing at the return PC. '

R1 contains the value of delta PC for all of the routines that
use this common code path. The FPD and ACCVIO bits are both set
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in R1.
00(RO) = Return PC from VAXSxxxxxx routine
00(SP) = value of RO on entry to VAXSxxxxxx
04(SP) - vValue of R1 on entry to VAXSxxxxxx
08(SP) - Value of R2 on entry to VAXSxxxxxx
12(SP) = Value of R3 on entry to VAXSxxxxxx
R4 through R11 are restored to their values on entry to VAXSxxxxxx.
7
8 VAXSDECIMAL ACCVIO::
6E 80 7D 9 Mova (RO)+,PACK_L_SAVED_RO(SP) : "Restore’’ RO and R1 ;
08 AE 80 7D 0 MOVQ  (RO)+,PACK L-SAVED_R2(SP) : "Restore'’ R2 and R3 |
5¢ 80 7D 1 Mova (RO) +,R4 ; Really restore R4 and RS !
56 80 7D g MOvVQ (RO)*.Rg : «.. and R6 and R
58 80 7D MOvaQ (RO)+,R : «.. and R8 and R8 '
5. 80 7 4 MOVQ  (RO)+,R10 : +.. and R10 and R |
9 ASSUME ADDP4_B_DELTA_PC EQ ASHP_B_DELTA_PC
ASSUME ADDP6_B_DELTA_PC EQ ASHP_B_DELTA_PC '
3 ASSUME SUBP4&_B_DELTA_PC EQ ASHP_B_DELTA_PC
ASSUME SUBP6 B DELTATPC EQ ASHP B DELTATPC
0 ASSUME MULP_B_DELTA_PC EQ ASHP_B_DELTA_PC




VAXSASHP = VAX=11 Instruction Emulator for ASHP g SEP-18g 8 31:4 AX/VMS H cro V04-00 Page ;S
V04~ VAXSDECIMAL _ACCVIO - Common Access Viola 5-SEP-1984 4b: 6 EMULAT.SR J VAXASHP, HAR;1 (12)
: }} 1 ASSUME DIVP_B_DELTA_PC EQ ASHP_B_DELTA_PC
A 1 § ASSUME CVTPS_B_DELTA_PC EQ ASHP_B_DELTA_PC
A 1134 ASSUME CVTPTCB-DELTAZPC EQ ASHPCBZDELTAZPC
A 1135 ASSUME CVTSP_B_DELTA_PC EQ ASHP_B_DELTA_PC
: }} 9 ASSUME CVTTPCBZDELTAZPC EQ ASHPCB_DELTAZPC
51 00000303 8F DO A 1N s MOVL #<ASHP_B_DELTA_PC!~ ; Indicate offset for delta PC
41 N PACK H “FPD!- : FPD bit should be set
0241 1140 PACK M ACCVIO>,R1 : This is an access violation
FOBC' 31 0 22 }}21 BRW VAXSREFLECT_FAULT : Cont inue exception handling
8544 114§ END_MARK_POINT
02446 1144
0244 1145 .END
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Symbol table -SEP-1934 80 :64:46 [EMULAT.SRCIVAXASHP.MAR:1 9 (?g)

LR ] CPC LB R J

-.» .ROPRA"o. LR ]
ADDP4_B_DELTA_PC
ADDP6 B DELTAZPC
ASHP_
ASHPT20
ASHP™
ASHPTACCVI
ASHP™A DST
ASHP_BSBW_
ASHP_BSBW™
ASHPTB_CN

ASHPTB DELTA_PC
ASHP B ROUND ™ s
ASHP_COPY_SOURCE
ASHP_SHIFT_MASK
ASHP_SHIFTCNEGATIVE
ASHP sulrt POSI!IVE
ASHPTS _R

ASHPTV nouuo

ASHP W DSTLEN
CvTPS_B_DELTA_PC
CVIPT_B_DELTACPC
CYTTe o bEL e
DECIMALSBOUNDS CHECK 00000207 RG
DECIMALSSTRIP_ZEROS_RO_R1 renennnn X
DECIMAL_ROPRARD 000001D1 R
DIVP B _DELTA PC z

Exceﬂtrou PSC
HANDLER_TABLE _BASE
MODULE _BASE
MODULE “END
MULP_B_DELTA_PC
PACK_L_SAVED_RO
PACK™ L “SAVED"R2
A

:g rlsts _BASE

VAXSREF
02 VAXSREF
VAXSROP

% RARARRAS i 0
TRRRTREN X 0
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T AR RREN X §0

vio
ADDR =
0

o0 COoOO0Oo
oo

>

b
oo
N

nn nnunnun
OO0 O0O0O0O0OTMTOOOO0O0OOOO0OO0O0O0O0O

(=l
nNON

|
o
o
o
o
o
L=
w

"
L=
(=
o
o
(=4
o
«

nununum
=

[elele]

pS S F o

SN0 =000 WOWHNOO
o
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SUBP4~B_DELTATPC

suaPo “B_DELTACPC

TABLE _SIZE

VA!SABD PACKED_BYTE_R6_R7
VAXSASHP 00 9 RG
VAxsoEClnAL _ACCVIO %g RG

QOO0 O0OO0O0OO0O0O0O0OOO0OHNOONO

V0

Vv

r

L
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<Z
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VAXSDECIMALEXIT
VAXSDEC IMAL OVERFLOW
VAXSEDITPC OVERFLOW
VAXSEXIT_EMULATOR -'------ X
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VAXSASHP = VAX=11 Instruction Emulator for ASHP 1g-SEP-19gk 81:31:43
Psect synopsis -SEP=-1984 00:44:46

R L +

! Psect synopsis !
PSECT name Allocation PSECT No. Attributes
. ABS . 0000000 ( ) 00 C 0.) NOPIC WUSR CON ABS LCL N
$ABSS 008 00 ( O 01« .) NOPIC WUSR CON ABS LCL N
VAXSCODE 0 & ( 580.) i ( ;.) PIC USR C(CON REL LCL
PC_TABLE 0 8 1C ( S o8 ( . PIC USR CON REL LCL
HANDLER_TABLE 0 1C ( D 046 C 4,) PIC USR CON REL LCL

feccccccssnssssssssssasssas +
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 16 80:80:00.03 00:00:0%.51
Command processing 74 0:00:00.47 80:00:0 04
Pass 1 155 00:00:04.3& 0:00:56.66
Symbol table sort 0 00:00: g. 3 00:80: 1.48
Pass 2 204 00:00:02.24 00:00:11.1
Symbol table output 7 00:00:00.07 00:00:00.30
Psect syncpsis output 3 00:00:00.03 00:00:00.03
Cross-reference output 00:00:00.00 00:00:00.00
Assembler run totals 459 00:00:07.81 00:00:45.80

The gorking so§ Limit was 1200 pages. :
26813 bytes (53 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocated to hold 258 non-local and 37 lLocal symbols.

1145 source Lines were read in Pass 1, producingal9 object records in Pass 2

0 pages of virtual memory were used to define macros.
tecccccccccccncccccccccccne &
i Macro Llibrary statistics !
.......................... 'S
Macro Library name Macros defined
_$2558DUA28: CEMULAT.0BJIVAXMACROS.MLB; 1 19
$2558DUA28: [SYSLIBISTARLET.MLB; 2 6
TOTALS (all Llibraries) 25

429 GETS were required to define 25 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VAXASHP/0BJ=0BJS:VAXASHP MSR(CS:VAXASHP/UPDATE=(ENHS:VAXASHP) +L1BS:VAXMACROS/LIB

AX/VMS Macro V04=-00
EMULAT.SRCIVAXASHP.MAR: 1

NOWRT NOVEC BYTE

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