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JTITLE VAXSASHP = VAX=11 Instruction Emulator for ASHP
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Facility:
VAX=11 Instruction Emulator

Abstract:
The routine in this module emulates tnre VAX-11 packed decimal
ASHP instruction. This procedure can be a part of an emulator
Racka e or can be called directly after the input parameters

ave been loaded into the architectural registers.

The input parameters to this routine are the registers that
contain the intermediate instruction state.

tnvironment:

This routine runs at any access mode, at any IPL, and is AST
reentrant.

Author:
Lawrence J. Kenah
Creation Date
. 18 October 1983
; Modified by:
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0000 58 .

0000 59 . v01-003 LJK0042 Lawrence J. Kenah 26=Jul=1984

8888 g? ; Final cleanup pass for source kit.

0000 62 : v01-002 LJK0024 Lawrence J. Kenah 20-Feb-1984

8888 gz : Add code to handle access violations. Perform minor cleanup.

0000 65 E v01-C01 LJKCOO08 Lawrence J. Kenah 18-0ct-1983

8888 29 : The emulation code for ASHP was moved into a separate module.
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0000 ?9 SUBTITLE Declarations

000 0 .

000 71 ; Include files:

000 75

0000 7 .NOCROSS ; No cross reference for these
8888 ;g .ENABLE SUPPRESSION : No symbol table entries either
8888 ;9 ASHP_DEF ; Bit fields in ASHP registers
0000 78 ADDP& _DEF ; Bit fields in ADDP4 ~-gisters
0000 79 ADDP6-DEF : Bit fields in ADDPE (. gisters
0000 80 oIvp_DEF ; Bit tields in DIVP registers
0000 81 MULP_DEF ; Bit fields in MULP registers
0000 82 SUBPL_DEF . Bit fields in SUBP4 registers
8888 gz SUBP&_DEF ; Bit fields in SUBP6 registers
0000 85 CVIPS_DEF . Bit fields in CVIPS registers
0000 86 CVIPT_DEF : Bit fields in CVIPT registers
0000 87 CVISP_DEF . Bit fields in (VISP registers
8888 gg CVTITPCDEF ; Bit fields in CVTIP registers
0000 90 PACK DEF . Stack usage for reflecting exceptions
8888 g; STACR_DEF ; Stack usage for original exception
0000 93 $PSLDEF : Define bit fields 1n PSL

8888 gg SSRMDEF : Define arithmetic trap codes
0000 96 .DISABLE SUPPRESSION ;: Turn on symbol table again
0000 97 .CROSS ; Cross reference is OK now
0000 98 ]
0000 99 ; External declarations
0000 100
0000 101 .DISABLE GLOBAL
0000 102
0000 103 LEXTERNAL -
0000 104 DECIMALSSTRIP_ZEROS_RO_R1
0000 105
0000 106 JEXTERNAL -
0000 107 VAXSEXIT EMULATOR,-
0000 108 VAXSADD PACKED BYTE_R6_R7,-
0000 109 VAXSREFCECT_FAOLT,-
0000 110 VAXSREFLECT_TRAP, -
0000 1N VAXSROPRAND ™
0000 11§ )
0000 113 ; PSECT Declarations:
0000 114
8888 }}2 DEFAULT DISPLACEMENT , WORD

00008888 }1; PSECT _VAXSCODE PIC, USR, CON, REL, LCL, SHR, EXE, RD, NOWRT, LONG

0000 119 BEGIN_MARK_POINT
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.SUBTITLE VAXSASHP = Arithmetic Shift and Round Packed

Functional Description:

*

The source string sgecified by the source Llength 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
eftectively divides; and a zero count just moves and affects condition
codes. When a negative count is specified, the result is rounded using
the Round Operand.

Input Parameters:

dstlen.rw Length in digits of output decimal string
round.rb Round operand used with negative shift count
dstaddr.ab Address of destination packed decimal string

RO<15:0> = srclen.rw Number of digits in source character string
R0<23:16> = c¢cnt.rb Shift count
2;(15 0> = srcaddr.ab Address of input character string

R2<23:16>
R3

Output Parameters:

RO = 0

R1 = Address of byte containing most significant digit of
R2 the source string

R5 = Address of byte containing most significant digit of

the destination string

Condition Codes:

(={riei=l=lalalalalalalslalelololelalelolelealalelalelolealelelslels]
(=i =d=d=l=l=l=l=l=]elololelelelelelolelalalelelelolelalelalalels
1=2d2d=d2d=i{=l=l=lmlrlolalolalelalelolalalalelelelolalalelelelalelele
(=lalelelelwlelslelelelalslelelolalalelslalalalalalslelaelalalelels)

P S S N s N S U S s S G S S G S G S G G S S S S S S G S G G S
EYL LN NENTNTNL Te Yo Yo Yo Yo Yo Yo Yo Yo Yo AV IV IV IV LV LV LV [V IV [V.F ¥ W F W ¥ F ¥ ¥ F P v e vy e e e .88 .V, .88 ¢ ¥
SN A S LINY — O O 00 O\ S NN = OO 00 N O £~ LN = O O G0 O W S5 UN) —2 O O 00 O\ 8~ LN = OO 00 N0 W 8 Lin) —

L P N T S S T T T o S e I N N I T R R N T R R T E TR L TR T T T TE T T T iy iy Y YUY Ny AP WA YT Ny Y WY SOy NP Sy

0000 N <~ destination string LSS 0

0000 1 <- destination string EGL 0

0000 V <~ decimal overflow

0000 <=0

0000 )

8888 Algorithm:

0000 The routine tries as much as possible to work with entire bytes. This
0000 makes the case of an odd shift count more difficult that ot an even
0000 shift count. The first part of the routine reduces the case of an odd
8888 shift count to an equivalent operation with an even shift count.

0000 The instruction proceeds in several stages. In the first stage, after
0000 the input parameters have been verified and stored, the operation is
0000 broken up into four cases, based on the sign and parit{ (odd or even)
2000 of the shift count, These four cases are treated as follows, in order
8888 of increasing complexity.

8888 Case 1. Shift count is negative and even

0000 The actual shift operation can work with the source string in
0000 place. There is no need to move the source string to an

0000 intermediate work area.
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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 di?it is cleared before the actual shift operation takes
place. IT the source is worked on in place, then a spurious sign
digit would be moved to the middle of the output strin? instea
of 8 2ero. The alternative is to keeg track of where, in the
several special cases of shifting, the sign digit is looked at.
2§-Ch°s°t§° use the work area to simplify the (ater stages of
is 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 proceed in two steps. The source string is first moved to a
work area. The string is then shifted by 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 str1ng residing in the work area. The details of
the shift-by-one are described below near the code that pertforms
the actual shift.

LA I NI FE KN FRE FEEFNE FE FIE FR FEFNE FE FR FRE I FRE EN FI FIE TN FE N FE N N FN FN NN N

FOFOFOFO ASHP_SHIFT_MASK = “XFOFOFOQFO ; Mask used to shift string by one
VAXSASHP: ;
OFFF 8F 88 PUSHR #*M<RO,R1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R1T> ; Save the lot
58 DC MOVPSL R11 : Get initial PSL

S8 04 00 04 FO INSV #PSLSM _7,#0,44 ,R11

ESTABLISH HANDCER -
ASHP _ACCVIO

ROPRAND _CHECR  R?

ROPRAND_CHECK RO

Set Z-bit, clear the rest
Store address of access
violation handler

Insure that RZ2 LEQU 31
Insure that RO LEQU 31

OOOOOOOOOOCOOOCOOOOOOOCOCOOOCOCOOOOCOOOCOOOOCOOOOOOCOOOOOOOOOOOO wni
elelelelcleleleslalalelelelelelelelolelelelelvlaldelselolelolelelelelo/eolaleleoleleloleoleleoleleleoleoleleleleolelelelelo B
Y ¥ T T T TN N S LR L N N s elelelelelalelalelelelolelpleolalelelololelelolaloleleleeleleololalelelelelelole R R
ANWNNINM M O 0W = O O OO WD ODODOHFOO0O0O0C0O0O0O0O0OO0OOOOOOOOOOOOCOOOOOOOOOOOOO
AONOPLADAINLPIRLALN P NI PLND NI NI RO RN PO NU RN NI PRI NI NI NI PO PRI PONINOND) —3 b b cnd b ed d cood d comd o e e e o o s e ol o e e ™Y ¥
NN AN NN NI PO RLNI NI N NININD = b b il e ek = = e =2 O O O O O O O OO QO VN O OO O O OO0 00 000000 000D D 0D C0 ~ ~J

LN = O OO NN NN = O V00 NOMAS LN = OO 00 NON VA S NN =2 O V00 NN N = O 0O N NS W — OO0 ~

58 5S¢ 0O MOVL SP_R8 Remember current top of stack
SE 14 (2 SUBL #20,sp ; Allocate work area on stack
MARK_POINT ASHP_BSBW_20
FFD4' 30 BSBW DECIMALSSTRIP_ZERDBS_RO_R1 ; Eliminate any high order zeros
5¢ S2 04 01 EF EXTIV  #1,84,R2,R2 ; Convert output digit count to bytes
52 D6 INCL R2 : Make room for sign as well
SO0 50 04 01 EF EXTZV  #1,#44 ,RO,RO ; Same for input s'r1na. ]
56 51 50 QO ADDL3  RO,R1,R6 ; Get address of sign digit
50 D6 INCL RO ; Include byte containing sign
MARK POINT ASHP 20 . L.
56 66 FO BF 8B BI1CBY #“811110000,TR6) ,Ré ; Extract sign digit
; Form sign of output string in R9 in preferred torm (12 for '*+'' and 13 for ''='")
59 0OC 9A MOVIBL #12,R9 : Assume that input sign is plus
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CASE RG,LIMIT=#10,TYPE=B,<- ; Dispatch on sign
40§, - ;10 => ¢
308, - ;11 = -
408,- : 1% => +
308,- ;13 => -
40%,-~ ;14 => ¢
408, - 15 => ¢
>
308: INCL R9 ; Change preferred plus to minus
BISB #PSLSM_N,R11 ; Set N-bit in saved PSW

. We now retrieve the shift count from the saved R) and perform the next set

. of steps based on the parity and sign of the shift count. Note that the

. round operand is ignored unless the shift count is strictly Less than zero.

408: CVIBL  ASHP_B_CNT(R8),Ré ; Extract sign-extended shift count
BLSS 508 ; Branch if shift count negative

CLRL RS : Ignore ''round’'’ for positive shift

B8SBW ASHP_COPY_SOURCE ; Move source string to work area

BLBY R4, 608 ; Do shift by one for odd shift count

BICB2  #*800001111,-(R8) : Drop sign in saved source string

BRB ASHP_SHIFT_POSITIVE : Go do the

The ''round'’ operand is important for negative shifts. If the shift count
is even, the source can be shifted directly into the destination. For odd
shift counts, the source must be moved into the work area on the stack and
shifted by one before the rest of the shift operation takes place.

50s8: EXTIZV ~ #ASHP_V_ROUND,-
#ASHP_S_ROUND, - )
ASHP_B_ROUND (R8) ,RS ; Store ‘‘round'’ in a safe place
BLBC R4, ASHP_SHIFT _NEGATIVE ; Get right to it for even shift count
B8SBW ASHP_COPY_SOURCE : Move source string to work area

For odd shift counts, the saved source string.is shifted by one in place.
This is equivalent to a shift of -1 so the shift count (R4) is adjusted
accordingly. The Least significant digit is moved to the place occupied by
the sign, the tens digit becomes the units digit, and so on. Because the
work area was padded with ieros, this shift moves a zero into the high
order digit of a source string of even length.

608 : PUSHL R0 ; We neea a scratch register to_count
DECL RO . Want to nag {1..16) onto (0..3)
ASHL #-2,R0,RO : Convert a byte count to longwords

The following Loop executes from one to four times such that the entire
source, taken as a collection of loq?uords. is shifted by one. Note that
the two pieces of the source are shifted (rotated) in opposite directions.
Note also that the shift mask is applied to one str1n? efore the shift and
to the other string after the shift. (This RO\nts up the arbitrary choice
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
the two pieces of the source string.)

70%: ROTL #-4,-(RB),R6 : Shift left one digit o
BICLZ IASHP_SHI‘T_HASK.Rb ; Clear out old low order digits

actual shift

LR FE FE R XN ¥ We e ©e By

e W e e BeBeWeWe ",
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57 FF A8  FOFOFQFO 8F (B OQ08F 292 BICLS  WASHP_SHIFT_MASK,-1(R8),R7 ~; (lear out high order digits
57 57 04 9C 0098 293 ROTL #4,R7,R7 ; Shift these digits right one digit

68 57 56 (9 009C 294 BISLY R6,R7,(R8) : Combine the two sets of digits
€050 F4 Q0AQ 235 SOBGEQ RO, 70$ : Keep going if more
50 8E DO 0Q0A3 297 MOVL (SP)+,RO . Restore source string byte count
56 D6 00A6 298 INCL R& ; Count the shift we did
21 19 00A8 299 BLSS ASHP _SHIFT_NEGATIVE . Join common code at the right place
00AA 300 ; Drop through to ASHP_SHIFT_POSITIVE
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00AA 30% LSUBTITLE ASHP_SHIFT = Perform Shift
00AA 305 ;+ , .
00AA 304 ; Functional Description:
00AA 305 ; ' .
Q0AA 306 ; This routine completes the worx of the ASHP instruction in the case of
Q0AA 307 . an even shift count. (If the original shift count was odd, the source
00AA 308 ; string has alread; been shifted one and the shift count adjusted by
00AA 309 ; one.) A portion (from none to all) of the source string is moved to
00AA 310 ; the destination string. Pieces of the destination string at either end
COAA 311 ; may be filled with zeros. If excess digits of the source are not
00AA 312 ; moved, they must be tested for nonzero to determine the correct
00AA 313 . setting of the v-bit.
00AA 314
00AA 315 ; Input Parameters:
00AA 316 ;
00AA 317 ; R0<3:0> = Number of bytes in source string
00AA 318 ; R1 - Address of source string
00AA 319 ; R2<3:0> = Number of bytes in destination string
00AA 320 ; R3 - Address of destination string o
00AA 321 ; R4<?7:0> - Count operand (signed longword of digit count)
00AA 322 ; R5<3:0> - Round operand in case of negative shift
00AA 323 ; R9<3:0> - Sign of source string in preferred form
00AA 324 ; i
00AA 325 ; Implicit Input:
00AA 326 ; ) )
88:: %gg . 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 fo~ this
00AA 331 ; work area in all cases so that the exit code works correctly for all
882: g%% : cases without the need for lots of extra conditional code.
Q0AA 334 ; Output Parameters:
00AA 335 ; , ) i X
00AA 336 ; This routine comgﬁetes the operation of VAX$ASHP. See the routine
88:: g%g ; neader for VAXSASHP for details on output registers and conditon codes.
00AA 339 ; Details:
00AA 340 ;
00AA 341 ; PUT SOME OF THE STUFF FROM ASHP.TXT HERE.
00AA 342 ;-
00AA 343
00AA 344 .ENABLE LOCAL _BLOCK
00AA 345
00AA 346 ASHP_SHIFT POSITIVE: o
56 02 (6 00AA 347 DIVL #2,R& . Convert digit count to byte count
57 52 5 (3 O00AD 348 SUBLY  R4_R2,R7 : Modity the destination count
Ot 15 0081 349 BLSS 30§ : Branch it simply moving zeros
%6 54 DO 00B3 351 MovL R4 ,R6 ; Number of zeros at low order end
58 57 50 (3 0086 35% 10$: SUBLS RO,R7.R8 ; Are there any excess high order digits?
26 19 883? %?4 BLSS 60§ : No, excess is in source.
00BC 355 : We only move ''srcien’’ source bytes. The rest of the destination string is
00BC 356 ; filled with zeros.
00BC 357
57 S0 D00 00BC 358 MOVL RO,R7 ; Get number of bytes to actually move
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3 N 88%5 BRB 100% : ... and go move them
ocn : The count argument is larger than the destination length, ALl of the source
00C1 . 15 checked for nonzero (overflow check). ALl of the destination is filled
88%} ; W th zeros.
56 52 00 00C1 308: MOVL R2,R6 ; Number of low order zeros
57 04 00C4 CLRL R? ; The source string is untouched
58 50 00 00C6 MOVL RO, R8 ; Number of source bytes to check
27 N 88%3 BRB 80$ : Go do the actual work
00(8 : 1f the count is ne?ative, then there is no need to fill in Low order zeros
00CB : (R6 is 2ero). The tollowing code is similar to the above cases, differin
00(C8 : in the roles played by source Length (R0) and destination length (R2) an
88%3 ; alsc in the first loop (zero fill or overflow check) that executes.
00(8 ASHP_SHIFT _NEGATIVE:
56 D& 00CB CLRL R6 ; No zero fill at low end of destination
5¢ 54 CE 00CD MNEGL  R4,Ré& : Get absolute value of count
5 02 €6 0000 DIVL #2,R4 ; Convert digit count to byte count
57 S0 54 (3 0003 SUBLY R4, RO,RT ; Get modified source length
0E 19 8883 BLSS 70$ : Branch if count is larger
58 52 57 (3 SUBL3 R7,R2,R8 : Are there zeros at high end?
20 18 883? BGEG 100 ; Exit to zero fill Loop if yes
Q0DF ; The nodified source Length is Larger than the destination length. Part
00DF ; of the source is moved. The rest 1s checked for nonzero.

57 52 00 O0O0DF MOVL R2,R7 ; Only move ''dstlen’’ bytes

: In these cases, some digits in the source string will not be moved. [f any
. of these digits is nonzero, then the V-bit must be set.

58 58 (E 60$%: MNEGL R8,R8 ; Number of bytes in source to check
o8 N BRB 80$ ; Exit to overflow check loop
: The count argument is larger than the source length. ALl of the destination
;s is filled with 2eros. The source is ignored.
57 D& 70$: CLRL R7 ;: No source bytes get moved
58 52 00 MOVL R2,R8 : ALL of the destination is filled
1" 1" BRB 100s : Join the zero fill loop

+

At this point, the three separate counts have all been calculated. Each
Lloop is executed in turn, stepping through the source and destination
strings, either alone or in step as appropriate.

o
(@]
<
0
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—t et e et et = OO O OQOOCOCOOOO VO OVLVOVOVOOVOVOVMOAO0000AOO00000 N NN N SNN~NN~N~vNoOorOr OO OO0V Y

R6 = Number of low order digits to fill with zero o
R7 = Number of bytes to move intact from source to destination
R8 - Number of excess digits in one or the other string.

If excess source digits, they must be tested for nonzero to
correctly set the V-bit.

WA LSS AN =2 O OO0 NOMNN S NN = O O 00 NN AN =2 OO NV WSS WA = O OO NN IR OOV N NS W —= OO0 ® C

[elelaleleleleleloleleleleleolelelolelelelelelele el ] o]
OOOOCOOLOOOOOCOOOOOOOQOOOOOOOO
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MMMIAMM MMM M N O O NN NN SN WARURI PN POND

e Ds BB BV ByBoBehoBsSeS,

PN o ¥ F Pl

It excess destination bytes, they must be filled with 2ero.
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O0EE 416 ;-
O00EE 417
QOEE 418 ; Test excess source digits for nonzero
O0EE 419
OOEE LSO MARK _POINT ASHP_20
81 95 O00EE 421 75% 1518 (R1)+ ; ls next byte nonzero
05 12 00F0 42¢ BNEQ 90% : Handle overflow out of Line
F9 58 f& 88;% 2%2 80$: SOBGEQ R8,75% ; Otherwise, keep on looking
" " 88;; 2%2 BRB 120% ; Join top of second loop
58 02 88 O0Q0F7 427 908: BISB #PSLSM_V,R11 ; Set saved V-bit
51 58 (O OQOFA 428 ADDOL R8 R1 . Skip past rest of excess
09 1N 88;2 2%8 BRB 1208 . Join top of second loop
O00FF 431 ; In this case, the excess digits are found in the destination string. They
88;; 2%% ; must be filled with zero.
58 05 O0OFF 434 100S$: 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 58 FS 8}83 223 SOBGTR R8,110% : ... and keep on looping
0108 441 ; The next loop is where something interesting happens, namely that parts of
0108 442 ; 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 ; str1ng 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 452 1208:  TSTL R7 : Something to do here?
06 13 8182 222 BEQL 1408 : Skip this loop if nothing
010C 455 MARK _POINT ASHP_20
83 81 90 010C 456 1308: MmMOvVB (R1)+,(R3)+ : Move the next byte
FA 57 FS 8}?5 22; SOBGTR R7,1308 : ... and keep on looping
0112 459 ; The tinal loop occurs in some cases of positive shitt count where the low
8}}% 22? ; order digits of the destirnation must be filled with 2eros.
56 DS 0112 462 16408: TSTL R6 : Somethin? to do here?
05 13 8}}2 222 BEQL 1608 ; Skip it loop count is zero
0116 465 MARK _POINT ASHP_20
83 94 0116 466 1508: CLRB (R3) ¢+ ; Store another 2ero
FB 56 F5 0118 467 SOBGTR R6,150% : ... until we're done
0118 468
0118 469 ;¢ L . .
011B 470 ; At this point, the destination string is complete except for the sign.
8}}3 2;} . It there is a round operand, that must be added to the destination string,
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: RY - Address one byte beyond destination string
; RS - Round operand
1608:  ADDL #20,SP ; Deallocate work area
EXTZV 01,lk,ASHP_U_DSTLEN(SP).ﬁ? ; Get or181nal destination byte coun
MOva RZ,=(5P) . Save address and count for I-bit loop
MOVZBL RS5,R8 : Load round into carry register
BEaL 1808 : Skip next mess uniess ''round'’ exists
MOVL R3,R5 : RS tracks the addition output
CLRL R6 : We only need one term and carry in sum
MARK _POINT ASHP_8
1708:  MOVZIBL =-(R3),R7 ; Get next digit
MARK_POINT ASHP BSBW 8
BSBW VAXSADD_PACKED_BYTE_R6_R7 . ; Perform the addition
TSTL R8 ; See if this add produced a carry
BEQL 180% ; ALL done if no more carry
SOBGEQ RZ2,170$ ; Back for the next byte

: 1f we drop throu?h the end of the Loop, then the final add Broduced a carry.
: This must be reflected by setting the V-bit in the saved PSW.

BISB #PSLSM_V,R11 ; Set the saved V-bit

ALl of the digits are now loaded into the destination string. The condition
codes, excect for the I-bit, have their correct settings. The sign must be
set, a check must be made for even digit count in the output string, and
the various special cases (negative zero, decimal overflow trap, ans so on)
must be checked before completing the routine.

Go ®e Ve ®o B

; This entire routine worked with entire bytes, ignoring whether digit counts

. were odd or even. An illegal digit in the ugger nibble of an even input string
. is ignored. A nonzero digit in the up?er nibble of an even output string is

. not allowed but must be checked for. If one exists, it indicates overflow.

180$: BLBS  <B+ASHP_W_DSTLEN>(SP),-
185$

MARK_POINT ASHP_8

BITB #811110000, - L ..
8<8+ASHP_A_DSTADDR>(SP) ; Is most significant digit nonzero?

BEQL 185% ; Nothing to worry about if zero

MARK _POINT ASHP_8

BICB #811110000,- .
8<8+ASHP_A_DSTADDR>(SP) . Make the digit zero )

BISB  #PSLSM_V,RT1 : ... and set the overflow bit

; We have not tested for nonzero digits in the output string. This test is
. made by making another pass over the ouptut string. Note that the low
. order digit is unconditionally checked.

: Skip next if output digit count is odd

185%: MOvaQ (SP) ,R? ; Get address and count
MARX _POINT ASHP_8 . )
8118 #811110000,=(R3) ; Do not test sign in Low order byte
BNEQ 187% ; Skip loop it nonzero

BR8 186% . Start at bottom of loop
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015¢F 530
015F 531 MARK_POINT ASHP_8
73 95 O015F 53§ 1838: 1518 =(R3) : Is next higher byte nonzero?
13 12 0161 53 BNEQ 187$ ; Exit LOOE 1f yes
F9 52 F& 8}22 g%g 1868%: SOBGEQ RZ2,183% ; Keep looking for nonzero if more bytes
0166 536 ; The entire output string has been scanned and contains no nonzero
0166 537 ; digits, The Z-bit retains its original settvng, which is set. If the
0166 538 ; N-bit is also set, then the negative zero must be changed to positive
0166 539 ; 2ero (unless the V-bit is also set). Note that in the case of overflow,
8}22 g:? . the N-bit is cleared but the output string retrins the minus sign.
OF 58 03 E1 0166 Ség 88( #PSLSV_N,R11,1908 ; N-bit is off already .
58 08 BA 016A 54 BICB #PSLSM_N,R11 : Turn off saved N-bit unconditionally
08 58 01 EO 016D 544 BBS #PSLSV_V,R11,1908 : No fixup if V=bit is also set
59 0C 90 0171 545 MOVB #12,R9 : Use preferred plus as sign of output
03 1 8};2 gzg BRB 190$ : ... and rejoin the exit code
0176 S48 ; The follouina_instruction is the exit point for all of the nonzero byte
0176 549 ; 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};8 gg% 187%: 8I(B #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 ggz ; all of the ASHP routines when the count is even.
5S¢ 8t 7?0 0179 557 190s: mMova (SP)+,R2 : Get address of end of output string
017C 558 MARK _POINT ASHP 0
FF A3 06 00 S9 FO 8};5 ggg INSV RO, #0,44,-1(R3) ; Store sign that we have been saving
0182 561 .DISABLE LOCAL _BLOCK
0182 562 ) i ]
0182 563 ; Drop into VAXSDECIMAL_EXIT for final processing
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I

.SUBTITLE VAXSDECIMAL _EXIT - Fxit 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.

VAXSASHP - VAX
v04-000 VAXSD

—>
(4
—
-
§ =

> ome
O O VWA A VAL AN NN AAVIAIA AN T VIV AUVIWAVAVWALURA - Mire

M )

+

1. Registers RO through R11 were saved on entry.
2. The architecture requires that R0 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.

LN E N FE N A R EE S A RN R N N N NN

.ENABLE LOCAL_BLOCK
VAXSDECIMAL EXIT::
6E D& CLRC (SP) ; RO mist be zero on exit
08 AE D4 CLRL 8(SP) . R2 must also be zero
09 58 01 EO 8BS #PSLSV_V,R11,208 ; See it exceptions are enabled

OF 108: BICPSW #<PSLSA_N'!'PSLSM_Z!PSLSM_V!PSLSM_C> ; Clear condition codes
58 B8 BISPSW R11 : Set ARBro riate condition codes

OFFF BF BA POPR #*M<RO,R1,R2.R3,R4,R5,R6,R7 .,R8,R9,R10,R11> : Restore

0S RSB : ... 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 exception, 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.

OOV OVOVOVOVOVOVOVOVOVIOOOOOOCDO0000000 NN NNNNNNNNOOCOONON XD
=2 OO QO NN IS AN = O O 00 NOMWN NN =2 OO0 NN S NN = OO0 NN —C

b 2 2 2 2 P 3 3 D B Lelolsl el el sl ol sl sl el ool ole ToJo To-To To To To To To-To To To To.To To To Jo To Te To To-To To To To To To RN T
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o
L
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602 VAXSEDITPC OVERFLOW::
10 58 07 EOQ 603 208: 8BS #PSLSV _DV,R11,308 . Report exception if current DV-bit set
S0 0000°CF  9E 604 MOVAB  VAXSEXTT EMULATOR,RO ; Set up RO for PIC address comparison
30 AE SO 01 605 CMPL RO,<4*125(SP) ; Is return PC EQLU VAXSEXIT_EMULATOR ?
E8 12 606 BNEGU 10§ . No. S1m§ly return V-bit set
E3 60 AE 07 E1 607 BBC #PSLSV_DV,<<42<12+1>>+EXCEPTION_PSL>(SP), 108 o
288 ; Only return V-bit if DV-bit is clear
610 ; Restore all of the saved registers, reset the condition codes, and drop
g}; s into DECIMAL_OVERFLOW,
ofF 89 613 308: BICPSW #<PSLSM_N'!PSLSM_Z!PSLSM_V!PSLSM_(>  ; (lear condition codes
8 B8 614 BISPSW RN . Set aRBro riate condition codes
OFFF 8F BA 615 POPR #*M<RO,R1,R2,R3,R4,R5,R6,R7,R8,RY,R10,R11>
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This code Rath is entered if the decimal string result is too large to
fit into the output string and decimal overflow exceptions are enabled.
The final state of the instruction, including the condition codes, is
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,

Ve e Vs B B Vi Do B Bs 98 Bs 06000080000 TeBe s

VAXSDECIMAL OVERFLOW::

MmovPsSL -(SP) : Save final PSL on stack
PUSHL #SRMSK DEC OVF T ; Store arithmetic trap code
BRW VAXSREFLECT_TRAP ; Report exception

.DISABLE LOCAL _BLOCK

VA
Ps

M
[
be
T
M)
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v04-000 ASHP_COPY_SOURCE - Copy Source String to 5=SEP=1984 00:44:46 L[EMULAT.SRCIVAXASHP .MAR;1 (7)
8}3; 822 . .SUBTITLE ASHP_COPY_SOURCE - Copy Source String to Work Area
0187 647 ; Functional Description:
0187 648 ;
0187 649 ; For certain cases (three out of four) it is necessary to gut the
0187 630 ; source string in a work area so that [ater portions of VAXSASHP can
0187 651 proceed in a straightfcrward manner. In one case (positive even shift
0187 6S§ ; count), the sign must be eliminated before the least significant
0187 655 ; byte_of the source is moved to its appropriate place (not the least
0187 654 significant byte) in the destination strln?. For odd shift counts,
0187 655 . the source string in the work area is shifted by one to reduce the
0187 656 . complicated case of an odd shift count to an equivalent but simpler
8}3; ggg ; case with an even shift count.
0187 659 ; This routine moves the source string to a 20-byte work area already
0187 660 . allocated on the stack. Note that the work area is zeroed by this
0187 661 . routine so that, if the work area is used, it consists of either
0187 662 ; valid bytes from the source string o~ bytes containing zero. If the
0187 663 ; work area is not needed (shift count is even and not positive), the
01B7 664 ; overhead of zeroing the work area i+, avoided.
0187 665 ;
0187 666 : Input Parameters:
0187 667 ;
0187 668 ; RO - Byte count of sourcs string (preserved) _
0187 669 ; R1 = Address >f most significant byte in source string
8}8; g;? : R8 - Address onc byte beyond end of work area (preserved)
0187 672 . Output Parameters:
01B? 673 ; o o
0187 674 ; R1 - Address of most significant byte of source string in
0187 675 ; work area
0187 676 ;
0187 677 ; Side Etffects:
0187 678 . . _ ,
0187 679 ; R6 and R7 are modifieu by this routine.
0187 680 ;-
0187 681
0187 682 ASHP_COPY_SOURCE:
F8 AB 7C 01B7 683 CCRQ  -8(R8) ; Insure that the work area
FO AB  7C 01BA 684 CLRQ -16(R8) i ... is entirely filled
EC AB D4 018D 685 CLRL =20 (R8) i ... With zeros
57 "% 50 €1 01C0 686 ADDLY  RO,R1,R?7 . R7 points one byte beyond source
51 58 00 O01C4 687 MOVL R8.R1 : R1 will steg through wotk area
¢ S0 0O 8}%; ggg MOvL RO,R6 ; Use R6 as the Loop counter
01CA 690 MARK_POINT ASHP_BSBW_20
77 77 90 OQ1CA 691 10s: move -(R7) ,-(R1) : Move the next source byte
FA 56 #5 01CD 69 SOBGTR R6,10$ ; Check for end of Loop
05 0100 694 RSB ; Return with RY properly loaded
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LSUBTITLE DECIMAL_ROPRAND
: Functional Description:

6
8)

»
O o
v
o

This routine receives control when a di?it count Larger than 31 is
detected. The exception is architecturally defined as an abort so
there is no need to store intermediate state. The VAX$SASHP routine
saves all registers RO through R11 before performing the digit check.
6:;25055 agters 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:

Q0(SP) - Offset in packed register array to delta PC byte
04(SP) - Return PC from VAXSxxxxxx routine

Implicit Output:

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

LEN FE FE FE FE FE FE FE NE FE FE FE FI FE FIE FN RS N TS N N P Y N

DECIMAL _ROPRAND:

elelolelealelelelelalalelalalelalslelalelelelealelelelalalalelelele)
e e e e e e S il el ) D et el el ol sl D s s il il el e e e D e ol e o i o e [
A AT A" A A A A" A-A vl d-iviviviclololulolelelololalolelolololelel - RN R

OFFF BF BA POPR #~M<RO,RY1,R2,R3,R4,R5,R6,R7,R8,R9,R10,R11>
03 0D PUSHL  #ASHP B DELTA_PC ; Store offset to delta PC byte
FE26' 31 BRW VAXSROPRAND . Pass control along
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.SUBTITLE ASHP_ACCVIO - Reflect an Access Violation

The general approach to handling access violations that occur while
enulating the gacked decimal instructions is described here. We take
advantage of the fact that there are no architectural constraints on
the way that access violations must be handled. In general, we back
the instruction up to the beginning, to the point where inftial state
is stored in the set of general registers modified by each
instruction. Thus, the only step that is avoided when an instruction
is restarted is operand evaluation.

<
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+

Functional Description:

This routine (or its counterpart in other decimal emulation modules)
receives control when an access violation occurs while exgcuting
within one of the VAX$xxxxxx routines that emulated a decimal string
instruction. This routine determines whether the exception occurred
while accessing a source or destination strin? or whether the access
violation is peculiar to emulation, such as stack overflow. (This
check is made based on the PC of the exception,)

If the PC is one that is recognized by this routine, then the state of
the instruction (digit 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.

It the exception occurs at some unrecognized PC, then the exception is
reftegted to the user as an exception that occurred within the
emulator.
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764 There are two exceptions that can occur that are not backed up to
765 appear as if they occurred at the site of the original emulated

766 instruction. These exceptions will appear to the user as if they

;gg occurred inside the emulator itself.

769 1. 1f stack overflow occurs due to use of the stack by one of
770 the routines, it is unlikely that this routine will even

144 execute because the code that transfers control here must
772 first copy the parameters to the exception stack and that
773 operation would fail. (The failure causes control to be

774 transferred to VRS, where the stack expansion logic is

;;2 invoked and the routine resumed transparently.)

777 2. If assumptions about the address space change out from under
778 these routines (because an AST deleted a portion of the

779 address space or a similar silly thing), the handling of the
;g? exception is UNPREDICTABLE.

;g% Input Parameters:

784 RO <~ value of SP when exception occurred

785 Rl - PC at which exception occurred

786 R% - scratch

787 R3 = scratch

o~
O~
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R10 - Address of this routine (no (onger needed)

Value of R0 when exception occurred

Value of R] when exception occurred

Value of R when exception occurred

Value of R when exception occurred .

Return PC in exception dispatcher in operating system

N =000
o oSO

S s s~~~
(7 I 7o X P X 7 17 X7 ]
Y 0VVUOVOVOVVO
T N N s

[ ] 100 0 )

) = First longword of system-specific exception data

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 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

{:g1sttrs m?st be made to their saved copies and not to the registers
emselves,

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

MODULE BASE
PC_TABLCE 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
entrK 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, it 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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010A RO - value of SP when exception occurred
DA R1 = scratch
R = scratch
RS - scratch
R10 - scratch

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

P N TR TN N WS I R N R T I

The context-specific code accomplishes essentially the same thing for
all of the emulated instructions.

The register contents are restored to the values that they had on
entry to the VAXSxxxxxx routine. This causes the instruction to be
backed up almost (but not quite) to its starting 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.

AR FE TR FRFE TR FE B FIE PR FE FRE XN KRS

ASHP_ACCVIO:

52 D4 CLRL R2 ; Initialize the counter
FE2O CF  OF PUSHAB MODULE_BASE ; Store base address of this module
0244'CF  9F PUSHAB MODULE _END ; Store module end address
0020 30 BSBW DECIMACSBOUNDS _CHECK ; Check if PC is inside the module
SE 04 (O ADDL #6,SP ; Discard end address
51 BE (2 SUBLZ2  (SP)+,R1 ; Get PC relative to this base
0000°CF42 51 B 108:  (MP¥  R1,PC_TABLE_BASE[R2]  ; Is this the right PC?
07 13 BEQL  30$ : Exit loop if true
F4& 52 O0E F2 AOBLSS #TABLE_SIZE,R2,10$ ; Do the entire table
;: If we drop through the dispatching based on P(, then the exception is not
; one that we want to back up. We simply reflect the exception to the user.
OF BA 208: POPR #*M<RO,R1,R2,R3> . Restore saved registers
05 RSB ; Return to exception dispatcher
: The exception PC matched one of the entries in our PC table. R2 contains
: the index into both the PC table and the handler table. R1 has served
; its purpose and can be used as a scratch register.
51 0000'CFé42 3¢ 308: MOVZWL HANDLER TABLE BASECRZ2],R1 : Get the offset to the handler
FOF9 CF41 17 JMP MODULE _BASE(RT] ; 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.
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.SUBTITLE DECIMALSBOUNDS _CHECK - Bounds Check on Exception P(

+

Functional Decsription:

This routine is called by the exception handlers for the various
decimal string instruction emulation routines to perform a bounds
check on the exception PC. The real reason for performing this check
is that certain exceptions can occur in subroutines that are outside a
given module. In this case, it is not the exception PC but rather the
return PC on the top of the stack that determines the context of the
exception (and therefore, the code necessary to back up the
instructic- state).

The basic mode of operation is that, if the exception PC is outside
the current module boundarise, then R1 (the exception PC) is replaced
by the return P(C (presumed pointed to by R().

Input Parameters:

RO - Top of stack when exception occurred
R1 - PC at time of exception

(RO) = Return PC from subroutine in which access violation occurred
Q00(SP) - Return PC from caller of this routine
Q4(SP) - End address of module
08(SP) = Start address of module

Qutput Parameters:
If the exception P( is outside the bounds of the module (as defined by
the two Longwords on the stack, then R1 is reRlaced by the '‘return
PC'', the contents of the longword located by RO.

It the exception P( is inside the module, nothing is changed by the
execution of this module.

Assumptions:

There are two assumptions that must hold for these subroutines
in which access violations can occur.

They must not use the stack. This keeps the return PC on the
top of the stack, located by RO.

They must be called with a BSBW instruction., This causes the
return PC to be exactly three bytes beyond instruction that
transferred control to the subroutine.

[N PR R TR NN N TN PR NN PN R NN PR EE LR FE FE R TR N N PR N N N TN TN RN R S I TR T I T YO T TR TR TS TS T I T I 3

DECIMALSBOUNDS _CHECK::
04 AE 51 D CMPL R1,4(SP) . Beyond upper end?
07 1€ BGEau 10§ . Branch if out of bounds
08 AE 51 D1 CMPL R1,8(SP) ; Mithin lower Limit?
01 IF BLSSU 10§ ; Branch if out ot bounds
05 RSB . Return with R1 intact

raetad =i =lelelolelelelelelolelalelaloleleleleleleleloleicalelelelaloleolalelelalelo]lelelelelelolololelelelelelelele BN T
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0214 958 : R1 is out of bounds. Replace it with the return PC from the routine that
0214 959 : was executing when the access violation occurred. Note that the PC is
0214 960 ; backed up over the BSBW instruction because the PC offset that appears ‘n
0214 961 ; the PC_TABLE will be the PC of the BSBW instruction and not the PC of the
0214 962 ; next instruction.
0216 963
51 60 03 (3 0214 964 108: SUBLY  #3,(RO) ,RY ; Get new "‘exception’' PC
05 0238 965 RSB
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.SUBTITLE Context-Specific Access Violation Handling for VAXSASHP
Functional Description:

~O
o
~

+

The only difference amona the various entry points is the number of
longwords on the stack. RO is advanced beyond these longwords to point
to the List of saved registers. These registers are then restored,
effectively backing the routine up to its initial state.

Input Parameters:
RO -~ Address of top of stack when access violation cccurred
See specific entry points for details

OQutput Parameters:

See input parameter Llist for VAXSDECIMAL_ACCVIO

LI AL W WA W I B R I IR R IR R I N I I Y

+

ASHP_BSBW_20

An access violation occurred in subroutine STRIP_ZEROS or in subroutine
ASHP_COPY_SOURCE while the source string was beln? copied to the work space
on the stack. In addition to the five lLongwords of work space on the stack,
this routine has an additional longword, the return PC, on the stack.

O O OO0 O VO OV OV O OVOVOVOOO OO0 OO0

N0 O O O O 0000 00 00 00 00 00 00 00 OO0 ~N N N N NSNS SN N N OO
AN = O OO0 N O S NN = O OO0 O N B i) = OO 0

pele]

NORLALAN NLNLNL N A NNV NINLNININL NI NLAI AN NN A NI R AL NI NI AUALNL N AVNL N NV PV N NNV AN NV PRI NI NN NI N PO NLNMNOND

POPD NI —b b b b acd b i i e i e e e rndd b b o B b b b o d b o e e emd o o d e o e e e e o e ccd ot s ) e e o e s o ek B
b e e PUEF VIOV OIIOIOIOIOI YOI IO Y O OO O O OO O O OO O OO O O OO O O OO O O OO O OO O OO OO
L e

slalelelelalelelaleleleleleleolalolelolelelololeoleoleleleelelelaleloleleolelelelelelelealeoleleolaleololelelslalels

995 Q0(RO) = Return PC in mainline of VAXSASHF

996 04(RO) - First longword of scratch space

997 etc.

998 ;-

999

1000 ASHP_BSBW_20: )
50 04 (O }88% ABDL #4 RO : Skip over return P{ and drop into ...

1003 ;+

}88; + ASHP_20

}88? : There are five lLongwords of workspace on the stack for this entry point.

}888 : 00(RO) - First longword of scratch space

1010 : )

1011 . 16(R0O) - Fifth Longword of scratch space

1012 ; 20(SP) - Saved RO

1013 ; 24(SP) - Saved R1

1014 ; etc.

1015 ;-

1016

1017 ASHP_20: .
50 14 (O 1018 ADDL #20 RO ; Discard scratch space on stack

06 1N }8;8 BRB VAX§DECIHAL_ACCVIO . Join common code to restore registers

1021 ;+

1022 ; ASHP_BSBW_8

1023 ;
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An access violation occurred in subroutine ADD PACKED BYTE while the round

operand was being proEogatgd. In addition to the saved R2/R3 pair of
égngworg: ontth: stack, this routine has an additional longword, the return
, on the stack.

00(RO) = Return PC in mainline of VAXSASHP
04(RO) = Saved intermediate value of R?2

We Ve Be e Ve Ve Be Qe v,

etc.
ASHP_BSBW_8:
50 04 (€O AGDL  #4,RO ; Skip over return PC and drop into ...
rl :*
: ASHP_8
: Thgr: is a saved register pair (two Longwords) on the stack for these entry
: points.
: 00(RQO) - Saved intermediate value of R2
; 04(R0O) - Saved intermediate value of R3
4 08(SP) - Saved RO
: 12(SP) - Saved RI
: 16(SP) - Saved R2
H 20(SP) - Saved R3
; etc.
ASHP_8:
50 08 (0 ADDL #8,R0 ; Discard saved register pair

; Drop into VAXSDECIMAL_ACCVIO to restore saved registers

+

ASHP_0

The stack is empty. This lLabel 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 R2
12éSP) - Saved R3
etc.

LN L RN IR PR S I A NI R N

ASHP_0:
; Drop into VAXSDECIMAL_ACCVIO to restore saved registers
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v04-000 VAXSDE C IMAL VIO - Common Access Viola S5~SEP=-1984 00:44:46 (EMULAT.SRCIVAXASHP.MAR;1 (12) vO
LSUBTITLE VAXSDECIMAL _ACCVIO - Common Access Violation Handling

+
Functional Description:

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 R

~

) Saved R11 on entry to VAXSxxxxxx
) Return PC from VAXSxxxxxx routine

Saved RO (restored by VAXSHANDLER)
Saved R\
Saved RZ2
Saved R3

Output Parameters:

=000 M~
oSO o
VOVOVO OO
e

]

P~~~ o~
(7 X 7o X 7,17, ] 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
useR%h1s common code path. The FPD and ACCVIO bits are both set
in

00(RO) - Return PC from VAX$xxxxxx routine
00(SP) - value of RO on entry to VAXSxxxxxx
04¢ Value of R1 on entry to VAXSxxxxxx

Value of R2 on entry to VAXSxxxxxx
Value of R3 on entry to VAXSxxxxxx

o

(o -]

o~
wwwm
VOO
-t St
[ I I I |

R4 through R11 are restored to their values on entry to VAXSxxxxxx.
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VAXSDECIMAL ACCVIO:
6E 80 7D Mova (RO)*.PACK_L_SAVED_RO(SP) ; ‘Restore’’ RO and Rl
OB AE 80 7 mMova (RO)+,PACK_L_SAVED_R2(SP) : ''Restore'’ R2 and R}

5S¢ 80 7D Mova (RO)+,R4 ; Really restore R4 and RS
56 80 7D MOvaQ (RO)+,R6 : ... and R6 and R7
58 380 7D MovaQ (RO)+,R8 i ... and R8 and R8
SA 80 7D Mova (RO)+,R10 : ... and R10 and R

ASSUME ADDP4_B _DELTA_PC EQ ASHP_B_DELTA_PC

ASSUME ADDP6_B_DELTACPC EQ ASHP_B_DELTA_PC

ASSUME SUBP4 B DELTATPC EQ ASHP B DELTA”PC

ASSUME SUBP& B DELTATPC EQ ASHP B DELTATPC

ASSUME MULP_B_DELTA_PC EQ ASHP_B_BELTA_PC
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§ : }} 1 ASSUMF DIVP_B_DELTA_PC EQ ASHP_B_DELTA_P(
' A 11 i ASSUME CVTPS_B_DELTA_PC EQ ASHP_B_DELTA_P(
023A 1134 ASSUME CVTPT_B_DELTATPC EQ ASHP_B_DELTA PC
023A 1135 ASSUME CVISPTB_DELTA_PC EQ ASHP_B_DELTAZ
8 : }} 9 ASSUME CVTTP_B_DELTAPC EQ ASHP_B_DELTA PC
51 00000303 8f DO OgSA 1138 MOVL #<ASHP_B DELTA_PC!~ ; Indicate offset for delta PC
0241 1139 PACK H “FPD!- ; FPD bit should be set
0241 1140 PACK M ACCVIO>,R) . This is an access violation
FOBC' 31 8222 }}21 BRW VAXSREFLECT_FAULT ; Continue exception handling
0544 114§ END_MARK_POINT
0244 1144
0244 1145 LEND
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VAXSASHP = VAX=-11 Instruction Emulator for ASHP 1?-5
Symbol table S

PC.

- "ROPRAND.
ADDP4 _B DELTA _PC
ADDPb BCDELTACPC
ASHP
ASHP %0
ASHP
ASHPZACCVIO
ASHP A DSTADDR
ASHP_BSBW_20
ASHP_BSBW™8
ASHP_B_(NT
ASHP_B_DELTA_PC
ASHP B ROUND "~
ASHP_COPY_SOURCE
ASHP_SHIFY_MASK
ASHP_SHIFT_NECATIVE
ASHP_SHIFTTPOSITIVE
ASHP_S_ROURD
ASHP_V_ROUND
ASHP W DSTLEN
CVIPS_B_DELTA_PC
CVIPT_B_DELTAZP(
CVISP_B_DELTAZP(C
CVITP B DELTATPC
DECIMALSBOUNDS CHECK 00000207 RG
DECIMALSSTRIP_TEROS_RO_R1 tevennnnr X
DEC JMAL _ROPRARD 000001D1 R
DIVP B _DELTA PC 00000003
EXCEPTION PSC
HANDLER TABLE_BASE
MODULE _BASE
MODULE _END
MULP_B_DELTA_PC
PACK_L_SAVED_RQ
PACK” L “SAVED R?
PACK_M_AC(VID
PACK"M"FPD
PC_1ABLE_BASE
PSCSM_C
PSLSM'N
PSLSM_V
PSLSA"?
PSLSV_DV
PSLSV'N
PSLSV_V
SRMSK DEC _OVF
SUBP4_B_DELTAZ PC
SUBP6™ a DELTA_PC
TABLE"SIZE
VAX$ABD PACKED_BYTE_R6_R7 rteee
VAXSASHP 0000
VAXSDEC IMAL_ACCVIO 0000
VAXSOECIMAL_EX]T 0000 RG
VAXSDEC IMAL "OVERFLOW 00000 RG
VAXSEDITPC OVERFLOW 00000194 RG
VAXSEXIT_EMULATOR tevvennn )
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VAXSASHP - VAX=11 Instruction Emulator for ASHP 1%-
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Psect synopsis

1984 81:31:43
=1984 00:44:46 [EMULAT.SRCIVAXASHP.MAR;1 (12)

PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 00000800 ( 0.) 01 C 1.) NOPIC USR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
VAXSCODE 00000244 ( 5SB80.) Og ( g.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
PC_TABLE 0000001C ( %8.) 03 ¢ ) PIC USR (ON REL LCL SHR NOEXE KD NOWRT NOVEC BYTE
HANDLER_TABLE 0000001C ( 8.) 04 ( 4&.) PIC USR CON REL LCL SHR NOEXE RD NOWRT NOVEC BYTE
tmccmcccccccccscacccacaaa 4
! Performance indicatore !
teccccccccccrorccccnccces +
Phase Page faults CPU Time Elapsed Time
Initialization 16 00:00:00.03 00:00:02.51
(ommand processing 74 00:00:00.47 00:00:05.74
Pass 1 155 00:00:064.64 00:00:24.66
Symbol table sort 0 00:00:00.33 00:00:01.46
Pass ¢ 204 00:00:02.24 00:00:11.10
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 0 00:00:00.00 00:00:00.00
Assembler run totals 459 00:00:07.81 00:00:45.80

The working set 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 local symbols.
1145 source Lines were read in Pass 1, produc1nga19 object records in Pass 2

30 pages of virtual memory were used to define macros.
T T T Y +
! Macro Library statistics !
tecccccccccccnrcccccccccccas +
Macro Library name Macros defined
_$2553DUA28: LEMULAT.0BJ]IVAXMACROS . MLB ;1 19
$2558DUA28: [SYSLIBISTARLET.MLB; 2 6
TOTALS (all Libraries) 25

429 GETS were required to define 25 macros.
There were no errors, warnings or information messages.
MACRO/LIS=LISS:VAXASHP/0BJ=08J%: VAXASHP MSR(S:VAXASHP/UPDATE=(ENHS:VAXASHP)+L IBS:VAXMACROS/LIB
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