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LE VAxtossankL = VAX=11 Packed Decimal Instruction Emulator
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JI7
« IDENT

A AAA LA R R 202 R0 RdR R R RdRdRRdR 2R 20R2R2RdRRdRRd 2202201 ] )

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

*

*
FTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE  +
OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER ~ *
EREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY #
SON. NO TITLE TO AND OWNERSHIP OF THE ~SOFTWARE IS  WERESY
. *

L ]

THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE +
L 4

4

*

*

*

*

L

AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT
CORPORATION.

DIGITAL ASSUMES NO RESPONSIB

IBILITY FOR THE USE OR_ RELIABILITY OF ITS
SOF TWARE ON EQUIPMENT WHICH

L
S NOT SUPPLIED BY DIGITAL.

e s

L I I I O I I I N

(322222222000 d2RRRRR0R2R R 2R R 220202 0200222002200 RR2dR20RddRdRRdR00d0d 2]

e 0000 00 000000909090 9090800090800 8eSeBene

Facility:

VAX=11 Instruction Emulator

; Abstract:

The routines in this module emulate the VAX-11 packed decimal
instructions. These Yrocedures can be a part of an emulator

gacka e or can be called directly after the input parameters
ave been loaded into the architectural registers.

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

OO0 O0O0O0O0O0O0O0OO0O0OO0O0OO0O0O0OO0O0O0O0O0OOO0OOOOCOOOOOOO0O0OOOOO

lelelelelelelelalelalele le e lale e le e Lo = = sttt d ===l Il Il e e l=lelalelslelelale e l=l=]
COO0O0O0OO0O0OO0OCOO0O0CO0O0O0O0O0O0O0OO0O0OO0O0OOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0O0O00OCO
[=l=lolelelalalelalalalalalalalelelalelelelelalelelalelelalelelalelelelelelelalelele)

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

: Author:

: Lawrence J. Kenah
Creation Date

: 24 September 1982

Modified by:

:
¢
;
?
:
i
(
5
?
3
g
:
8
§ 144
:
?
:
:
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1
:
5
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L
:
:
L
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:
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L
: Environment:
:
e
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H
H
L ]
H
]
:
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§ gg é v01-007 LJKOO043 Lawrence J. Kenah 26=Jul=1984
60 ; Change STRIP_ZEROS routines so that they are more forgiving

0 61 ; when confronted with poorly formed packed decimal strings.
00o gi : Specifically, do not allow string Lengths smaller than zero.
88 64 3 v01-006 LJK0038 awrence J. Kenah 19=Jul=1984

800 65 ; Insure that initial setting of C-bit is preserved when

880 g? : MOVP is restarted after an access violation.
8000 68 : v01-005 LJK0024 Lawrence J. Kenah 20-Feb=-1984

8888 98 : Add code to handle access violations.

2000 71 : v01-004 LJK0O013 Lawrence J. Kenah 17=-Nov=1983

8888 ;5 : Move CVTPL to a separate module.
0000 7% : v01-003 LJK0008 Lawrence J. Kenah 18-0ct=-1983

8000 7 3 Move decimal arithmetic and numeric string routines to

0888 ;9 : separate modules.
0000 78 : v01-002 LJKO006 Lawrence J. Kenah 14-0ct-1983

0000 79 . Fix code that handles arithmetic traps. Add reserved operand
0000 80 ; processing. Add PROBEs and other code to handle access

8888 gl : violations.

0000 83 : v01-001 Original Lawrence J. Kenah 24-Sep-82

0000 84 ;

0000 85 ;==
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7 +SUBTITLE Miscellaneous Notes

- VA)
o V04=-00 Page (3) VO

s

: There are several techniques that are used throughout the routines in this
: module that are worth a comment somewhere. Rather than duplicate near

; identical commentary in several places, we will describe these general

; techniques in a single place.

~O OO0 000000
[=drele -}

wro—

The VAX=11 architecture specifies that several kinds of input produce
UNPREDICTABLE results. They are:

0 Illegal decimal digit in packed decimal string

o Illegal sign specifier (other than 10 through 15) in Low nibble of
highest addressed byte of packed decimal string

o Packed decimal string with even number of digits that contains
other than a zero in the high nibble of the lowest addressed byte

These routines take full advantage of the meaning of UNPREDICTABLE.
In general, the code assumes that all input is correct. The operation
of the code for illegal input is not even consistent but is simply
whatever happens to be convenient in a particular place.

(elelelelelelelelalelelelelelelele)

: & ALL of these routines accumulate information about condition codes at
: several key places in a routine. This information is kept in a

3 register (usually R11) that is used to set the final condition codes
: in the PSW. In order to allow the rogister to obtain its correct

3 contents when the routine exits (without further affecting the

: condition codes), the condition codes are set from the register

: (BISPSW reg) and the register is then restored with a POP

: instruction, which does not affect condition codes.

e There are several instances in these routines where it is necessary to
: determine the difference in Length between an input and an output
string and perform special processing on the excess digits. When the
longer string is a packed decimal string (it does not matter if the
packed decimal string is an input string or an output string), it is
sometimes useful to convert the difference in digits to a byte count.

There are four different cases that exist. We will divide these cases
into two 3§ts of two cases, depending on whether the shorter length is
even or odd.

In the pictures that appear below, a blank box indicates a digit in_
the shorter strin?. #i strin? of three dots in a box indicates a digit
in the longer string. A string of three stars indicates an unused
digit in a decimal string. The box that contains +/- obviously
indicates the sign nibble in a packed decimal string.

b e i i e e D e e e D cld e e e i i il e e e D i e D el i el i D el el el i el el el
WNNNIN NN NN N NN NINNONININ) =2 2 b e e e b b 2 2 O O O O O OO O OOV VOV VOV
NOWNES AN = O VN WS AN = O V0O NS N = OO0 N WIS LI = O s~

(=lelelelelelelelelelelelelelelalalalalalelalelalelalat]

[elelelelelelel=l=l=d=d=l=d=l=l=l=]

: (cont.)
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In general, she code must calculate the number of bytes that contain
the excess digits. Most of the time, the interesting number includes
complete excess bytes. The excess digit in the high nibble of the
highest addressed byte (both parts of Case 1) is ignored.

lelelelele]
I
v

In three out of four cases, the difference (called RS from this point
on) can be simply divided ﬁy two to obtain a byte count. In one case
(Case 2 B), this is not correct. (For example, 3/2 = 1 and we want to
get a result of 2.) Note, however, that in both parts of Case 2, we
can add 1 to RS before we divide Sy two. In Case 2 B, this causes the
result to be increased b¥ 1, which is what we want. In Case 2 A
because the original difference is even, an increment of one before we
divide by two has no effect on the final result.

The correct code sequence to distinguish case 2 B from the other three
cases involves two BLBx instructions. A simpler sequence that )
accomplishes correct results in all four cases when converting a digit
count to a byte count is something like

BLBC length-of-shorter,10$
INCL RS
10‘: ASHL ,'1 oRSoRS

where the lenath of the shorter string will typically be contained in
either RO or R2.

Note that we could also look at both B parts, performing the extra
INCL instruction when the lonaer string is even. In case 1 B, this
increment transforms an even difference to an odd number but does not
affect the division b‘ two. In case 2 B, the extra increment produces
the correct result. This option is not used in these routines.

The two routines for CVTSP and CVTTP need a slightly different number.
They want the number of bytes including the byte containing the excess
high nibble., For Case 2, the above calculation is still valid. For
Case 1, it is necessary to add one to RS after the RS is divided by
two to obtain the correct byte count.

oS
.

There is a routine called STRIP_ZEROS that removes high order zeros
from decimal strings. This routine is not used by all of the routines
in this module but only by those routines that Ferforn complicated
calculations on each byte of the input string. For these routines, the
overhead of test1ng for and discarding leading zeros is less than the
more costly per byte overhead of these routines.

NN AN = OO 00 NN N SN IN) = O O 00 N O N SN N = O O 00 N0 N SN N = OO0 00 ~NI0

IR TR TR TR TR PR TATEA A AT AT A LA AT A ETE A A PR PETE TR PR PR PE PR PR TR PR TR PR PR PR TR TR PR PR R TR R T PE T TR T

£S5 LN NN N AN AN N N NN NI PN PO PO NININININ) = b wd ek s e e e ek =2 O O O O O O O O OO VOOV O

NONLNLNLAL NN NN NI NN NNV NI NININI NN NN NI NN NI NN NI NI NN NN NN NN NIND =2 =3 -3 3

OV~




™

B 6
= VAX=11 Packed Decimal Instruction Emul 16=SEP=19

Declarations

0000

=ttt lol=lelelelelelcleleleleclelelclalelalelelalalalelals]
L tmtmd=lwlelelelelelelelelaleclelelclslelaleclelelalelalelels]
=ttt b=t il lolelelelolelelelellelalelelal=l=l=]
(=lelelelelelelalalalelelalalalalalalelalalalelalalalalalalelelelelo

4
bi
25
8
48
49
350
§1
:
54
35
36
57
38
59
60
221
i
64
265
266
367
i
i
;1
¢
74
275

SUBTITLE
;s Include files:

.NOCROSS
.ENABLE

CMPP3_DEF
CMPP& "DEF
MOVP_BEF

PACK_DEF
STACR_DEF

$PSLDEF

.DISABLE
.CROSS

: External declarations
.DISABLE
LEXTERNAL =

; PSECT Declarations:
.DEFAULT

BEGIN_MARK_POINT

4 01:
-SEP-1984 80:
Declarations

SUPPRESSION

SUPPRESSION

GLOBAL

30:59 VAX/VMS Macro V04=00 Pa
42:12 !EHULAT.SRC]VAXDEClHL.HAR:1 - (g)

; No cross reference for these
; No symbol table entries either

; Bit fields in CMPP3 registers
; Bit fields in CMPP4 registers
; Bit fields in MOVP registers

; Stack usage by exception handler
; Stack usage of original exception

; Define bit fields in PSL

; Turn on symbol table again
; Cross reference is 0K now

VAXSREFLECT_FAULT,=

VAX$ROPRAND

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

VAX!
V04
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SUBTITLE Conversion Tables i

4

: The follouing tables are designed to perform fast conversions between |
numbers in the range 0 to 99 and their decimal equivalents. The tables g
are used b{ placing the input parameter into a register and then using !
the contents of that register as an index into the table. i

®e®e e,

+
Decimal Digits to Binary Number

The following table is used to convert a packed decimal byte to its binary
equivalent.

Packed decimal numbers that contain illegal digits in the low nibble
convert as if the Low nibble contained a zero. That is, the binary number s
will be a multiple of ten. This is done so that this table can be used to

convert the least significant (highest addressed) byte of a decimal string

without first masking off the sign ''digit''.

Illegal digits in the high nibble produce UNPREDICTABLE results because the
table does not contain entries to handle these illegal constructs.

b 3 P d=l=} 3 D Jelolelelelelelelelalelelelelelalelelalalelelelelelelelelalele)

=i=i=l=lelalelelelel=lid "t dl=ll=lololelelelelalelelelalalalclalelelalalalalal=]
NN =2 =t b = 2 OO0 0000000V O0OO0OOOO0OOCOOVOO0OOVO0OO0OOO0O0O0OVOO0O

0
§
0
0
0
0
0
0
0
0
0
0
;
8 3 Binary Equivalent Decimal Digits i
: ............................... I
0
0 DECIMALSPACKED_TO_BINARY_TABLE: : |
09 08 07 06 05 04 03 02 01 00 O YTE 00 ., 01,02 .03 ,06 , - ; Index *X00
8 05 ,06 , 07, 08, 09 : to “X09
00 00 00 00 00 0O 8 } .BYTE 00, 00,00, 00, 00, OO : Illegal decimal digits
1312 11 10 OF OE OD OC 0B OA O 1 oy SRNE . YRR BTS¢ gNE L SRR SRR ; Index *X10
8 } 12 W+ ¥ 3 8 a1y : to “x19
OA OA OA OA OA OA O 8 } SNE. W . WM. NW. .0, N : Illegal decimal digits
10 1C 1B 1A 19 18 17 16 15 14 8 0 17 .BYTE 0,21 ,22 .23 ,2 ., - ; Index *X20
80 : }g s B8 i & 28 » 29 : to “X29
14 16 16 14 14 14 08;8 ? .BYTE 20,20 ,2 , 20, 20, 20 ; Illegal decimal digits
27 26 25 24 23 22 21 20 1F 1E 80 0 g B W N, g% 3 gs , 34, - : Index *X30
§O : ? 2.8, , 38 , 39 : to “X39
1€ 1€ 1€ 1€ 1€ 1€ 828. 55 M BV WM. B ... ; Illegal decimal digits
31 30 2F 2E 2D 2C 2B 2A 29 28 8860 9 BYTE 40 , 41 , 42 , 43 , 44 , - ; Index *X40
2: g 45 , &6 , 47 , 48 , 49 3 to “X49
28 28 28 28 28 28 gé ? BYTE &40 , 40 , 40 , 40 , 40 , 4O : Illegal decimal digits
38 3A 39 38 37 36 35 34 33 32 005 S W . N ' 3 5 , - ; Index XS0
0038 338 %338 % to *XS9
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65 44 43
&F 4E 4D
59 58 57

63 62 61

09 08 07
19 18 17
29 28 27
39 38 37
49 48 47
59 58 57

69 68 67

32
1

3C
4«8

46
55

50

5A

05

25

35

45

55

65

32
40

3C
L

46
54

50
S5E

SA

04

14

24

34

L

54

64

32
3F

3C
49

46
53

50
5D

SA

03

13

23

33

43

53

63

32
3E

3C
48

46
52

50
5C

SA

02

12

22

32

42

52

62

32
30

50
58

SA

01
n
21
n
61
51

61

= VAX=11 Packed Decimal
Conversion Tables

3
3C

~nN

3C
46

46
50

50
54

5A

00

10

20

30

40

50

60

+

NS ANN = OO 00 N WSS LN = O 0 00 N0 NS LN = © 0 00 NOM N S AN = OO 00O ~NION N B

DD

o
oY OYOYPONON OO COMMM &~

Po®

00000000
000000 000000000000 00 NN NNNNNNNNOO\O OO O OO O AN WIANUNANNUUNSS 85 B 55 55 55 55 35 5 5 WA

= lelelelelelelelelelelels]
d=1-1-1-1-1-1atals)
AT U N N N U N N NN U U U N N A N A A N N L N L U N N AN N N N N N N N L N NN
O OO NI WN) = OO 00~

o000

o
O

.BYTE

.BYTE
.BYTE

.BYTE
.BYTE

.BYTE

.BYTE

The follou1n

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

.BYTE

» >

» >
MM MM MM MM XX

» >

OO VW B W O
Vi WO Vo wvO

wo

» >

50

61
66

60

£ &
. 76

70
81

80

91
96

90

86 , 8

8

. 90

Binary Number

in the range

Decimal Equivalents

DECIMALSBINARY_TO_PACKED_TABLE: :
0, “X01

. “X06

T oAX16 .
. *X26 .

. *x36 .

“x11

“x21

“x31

“X41

" oax4b

. *x56 .

D oaxeb |

X351

*X61

90

80

90

to 99

:39

112

*X04

" AX09

“X14
*X19

X264

. AX29

“X34
“X39

“X44
~X49

“X54
“X59

*X64

“X69 °

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

; Illegal decimal digits
; Index *X60
: “X69

to

; Illegal decimal digits
: Index *X70

to *X79

; Illegal decimal digits
; Index *X80

to “Xx89

; Illegal decimal digits
; Index *“X90

to “X99

; Illegal decimal digits

Decimal Equivalent

table is used to do a fast conversion from a binary number

te to its decimal representation. The table structure assumes
that the nunber
range produce UNPREDICTABLE results.

. Numbers that lie outside this

- ; 20 through 29
- : 30 through 39
- ; 40 through 49
- : 50 through 59

- : 60 through 69
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E 91
79787776 7576 7372 71 70 88£§ 9; BYTE  *X70 , *“x71 , ‘x?; ., “X73 , X764 , - : 70 through 79
08;0 34 o e TP . SRR s N . B T, :
89 88 B7 86 B85 B4 B3 82 81 80 00F0 95 .BYTE “x80 , “x81 , “xB2 , “x83 , “x84 , - ; 80 through 89
88:: 339 “x85 , “x86 , “x87 , “x88 , “x89 :
99 98 97 96 95 94 93 92 91 90 OOFA 98 BYTE *X90 , “X91 , *x92 , “X93 , *x9 , - : 90 through 99
0106 399 AX95 , “X96 , *X97 , “x98 , *“Xx99 :

0106 400
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} z 2 ; . .SUBTITLE VAX$CMPPx - Compare Packed l
} 2 2 g : Functional Description: |
106 & 9 : In 3 operand format, the source 1 string specified by the Length and '
106 407 ; source 1 address operangs is compared to the source 2 strin? specified :
106 408 ; b¥ the length and source 2 address operands. The only action is to |
8}82 2?8 : affect the condition codes.
0104 411 ; In & operand format, the source 1 string specified by the source 1
0104 41§ : length and source { address operands is compared to the source 2 string
8184 413 ; specified by the source 2 length and source 2 address operands. The
0%0: 2}; 3 only action is to affect the condition codes.
0104 419 : Input Parameters:
0104 417 ;
0104 418 ; Entry at VAXSCMPP3
0106 419 ;
0104 420 ; RO = len.rw Length of either decimal strin
0106 421 ; R1 = srcladdr.ab Address of first packed decimal string
8}82 2 i 3 R3 - srcladdr.ab Address of second packed decimal string
8}82 2 g 3 Entry at VAXSCMPP4
0104 426 ; RO - srclilen.rw Length of first packed decimal string i
0106 427 ; R1 = srcladdr.ab Address of first packed decimal string
0104 428 ; R2 - src%lon.ru Length of second packed decimal string
8}82 2 8 3 RS = srcladdr.ab Address of second packed decimal string
0104 431 ; Output Parameters:
0104 635 :
0104 433 ; RO =0 = :
0104 4%4 : R1 = Address of the byte containing the most significant digit of
8}82 2 2 3 . the first source string
0104 6%7 : R% = Address of the byte containing the most significant digit of
0104 6%8 : the second source string
0104 439 ; .
1046 440 ; Condition Codes:
106 441 ; !
186 44; : N <= first source string LSS second source string
106 443 ; 1 <= first source string EQL second source string
0104 444 ; V<0 ,
186 445 ; (<=0
106 446 ;
186 447 ; Register Usage:
0104 443 : :
0104 449 ; This routine uses RO through RS5. The condition codes are recorded ‘
8} 2 23? 3 in R2 as the routine executes. *
. |
104 45§ ; Algorithm: i
106 453 ;
104 454 : 185 |
106 455 ;-
104 459
106 45 .SUBTITLE Data Declarations for CMPP3 and CMPP4 |
106 458 |
l
|
1
u
| B
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106 459 3
106 460 ; Define some bit fields that allow recording the presence of minus signs
106 461 ; in either or both of the source strings.
104 66§ "
106 46
104 22; SDEFINI CMPPx_FLAGS
888 &69 _VIELD CMPPx,0,<~
000 46 <SRC1_Minus, ,m>,-
00 468 <SRC2° HlNUS..H) -
00 499
000 473
47 SDEFEND CMPPx_FLAGS
104 675
106 &7 .ENABLE LOCAL _BLOCK
106 474
1046 475 VAXSCMPP3::
52 50 3C 0104 479 MOVZIWL RO,R2 ; Make two source longths equal
o8 11 0107 &7 BRB 10§ ; Only make one Length check
0109 478
0109 479 VAXSCMPP4::
0109 480 ROPRAND _CHECK R2 ; Insure that R2 LEQU 31
0114 481 108: ROPRAND _CHECK RO : Insure that RO LEQU 31
043F 8F BB 011C kﬂi PUSHR “#*M<RO,R1,R2,R3, Rk RS,R10> ; Save some registers
0120 48 ESTABLISH_HANDLER ; Store address cf access
8} g 23; DECIMAL_ACCVIO ; violation handler
8} g 23? ; Get sign of first input string
54 D& 0125 488 CLRL R4 : Assume both strings contain ''+'’
55 SO0 0& 01 EF 0127 489 EXTZV #1844, RO RS ; Convert digit count to byte count
012C 490 MARK _POINT ACEV%O
SS 6145 FO BF 88 012C 491 BICBY 0‘811110000 (R1)CRS],RS ; RS contains ''sign'’ digit
0132 49 CASE. RS, TYPE=B,LIMIT=#10,<-" : Dispatch on Sian, digi
0132 49 308, - : 10 => sign is "+
013 494 03 - : 11 = sign is -
0132 495 0$,- i 18 2> sign is [0
01 49 1 P : 13 = sign is ="
1 49 0s$,- : 14 => sign is ''+
1 498 0s$,- : 15 => sign is "'+’
8 :
5« 01 (8 }2 201 208: BISL2  #CMPPx_M_SRC1_MINUS,R4 ; Remember that srcl contains ''="
}25 282 ; Now get sign of second input string
55 S2 064 01 EF 0145 85 308: EXTIV  #1,#4,R2 RS ; Convert digit count to byte count
14A 8? MARK _POINT ACEVig :
SS 6345 FO 8F 8B 014A BICBS 0‘811110 00 ( R3) (R ; RS contains ' s19n‘ di it
lg 03 CASE TYPE=B,LIMIT=#10,<=" ; Dispatch on si an
1 0 i - : 10 => sign is
15 10 408 - : 11 = sign is :-:
13 1 583.- : 1; => sign is '+
12 1; 40%,- : 13 = sign is ''-"
1 1 283.- : 14 => sign is "¢’
15 14 $.- : 15 => sign is "'+
15 15 >

~J —
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1 1
5¢ 02 (8 }6 }? 40$: BISL2  #CMPPx_M_SRC2_MINUS,R4& ; Remember that src2 contains ''='’ i
12 13 ; At this goint. we have determined the signs of both input strings. If the
1 0 ; strings have different signs, then the comparison is done except for the
16 1 ; extraordinary case of conpar‘na a minus zero to a plus zero. If both signs
}g § ; are the same, then a digit-by-digit comparison is required.
16 & 508: CASE R4, LIMIT=#0,TYPE=B, <~ ; Disgotch on combination of signs
16 5 60§, - : Both signs are ''+"
16 g MINUS_ZERO_CHECK,=- ; Signs are different
16 H&NUS_ZERO_CHECK.- ; Signs are different
16 8 60$,- : Both signs are ''-''
A >
816F 531 ; Both strings have the same sign. If the strings have different lLengths, then
16F 5 g ; the excess digits in the longer string are checked for nonzero because that
8}2; g 1 ; eliminates the need for further comparison.
”» N N 01?F 535 608: SuBL3 RO,R2,RS ; Get difference in lLengths
30 13 0173 Sgé BEQL EQUAL _LENGTH : Strings have the same size
15 19 8};; 53; BLSS SRC2_SHORTER ; src2 1s shorter than src
0177 §39 ; This code executes when srcl1 is shorter than src2. That is, RO LSSU R2.
0177 540 ; The large comment at the beginnin? of this module explains the need for the
8};; 521 : INCL RS instruction when RO, the (ength of the shorter string, is odd.
0177 §4§ SRC1_SHORTER:
02 50 E9 0177 544 BLBC RO,70% ; Skip adjustment if RO is even
55 D6 017A 545 INCL RS ; Adjust di?it difference if RO is odd
S S5 04 01 EF 017C 546 70s: EXTZV  #1,#4,R5,RS : Convert d ?it count to byte count
22 13 O}gl 525 BEQL EQUAL _LENGTH : Skip loop 1f no entire bytes in excess
8185 §‘9 MARK _POINT CMPPx_ACCVIO
83 95 018 550 80s: 1STB (R3)+ ; Test excess src2 digits for nonzero
55 lg 0185 551 BNEQ SRC1_SMALLER : ALL done if nonzero. srcl LSS src2
F9 55 F 0} z Sgg SOBGTR RS,80% : Test for end of Loop
19 §} e gg; BRB EQUAL _LENGTH : Enter Loop that performs comparison
018C 59 ; This code executes when src2 is shorter than srcl. That is, R2 LSSU RO.
018C 57 ; The lLarge comment at the beginnin? of this module explains the need for the
} E gg : INCL RS instruction when R2, the [ength of the shorter string, is odd.
18¢ Ebo SRC2_SHORTER: .
50 Sg D0 018C 61 MOVL R2,.RO : RO contains number of remaining digits
. I | Cs 18F gbi MNEGL R5.RS : Make difference positive
02 Sg E 1 6 BLBC R§.90$ : Skip adjustment if R2 is even
) D6 019 64 INCL & : Adjust digit difference if R2 is odd
55 55 04 01 EF 019 65 90$: EXTZV  #1,#4,R5,RS ; Convert digit count to byte count
07 13 }gg g? BEQL EQUAL _LENGTH ; Skip Lloop if no entire bytes in excess
19€ 63 MARK_POINT CMPPx_ACCVIO
1 95 019 9 1008: TSTB (R1)+ : Test excess srcl digits for nonzero
g 1; 1A 0 BNEQ SRC2 _SMALLER ; ALL done if nonzero. src2 LSS srcl
F9 F }: ;} SOBGTR RS,100% ; Test for end of loop
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: ALL excess ?1?its are zero. We must now perform a di it-bl-digit comparison
; of the remaining digits in the two strings. RO contains the remaining number
; of digits in either string.

73
7%
75
s
77 EQUAL_LENGTH:
73
7
0
1

)

50 50 04

83F8 g

51 61 OF

53 63
53

;>>>)>;

-
W™

EXTIV  #1,#4,RO,RO Convert di?it count to byte count
BeaL 1208 ; ALL done it no digits remain

MARK_POINT SHPPI_ACCVIO
1108: CMPB (R1)+,(RS)+ Compare next two digits

BNEQ NOT EGUAL ; Comparison complete if not equal

SOBGTR RO,T10% ;: Test for end of loop

; Compare lLeast significant digit in source and destination strings

MARK _POINT CMPPx_ACCVIO
1208: BICBS #*B00001111, (R1),R1 ; Strip sign from Last srcl digit

POINT CMPPx_AC v;o
B1CB3 1“80g001111.(ﬂ3).ﬂ ; Strip sign from last src2 digit
R1,R ; Compare least significant digits
BNEQ  NOf_EQuAL

; At this point, all tests have been exhausted and the two strings have
: been shown to be equal. Set the Z-bit, clear the remaining condition
; codes, and restore saved registers.

SRC1_EQL_SRC2:
MOvZBL #PSLSM_Z,R2 ; Set condition codes for srcl EQL src2

[=l=]
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52 04 9A

o
L=
-

602 ; This is_the common exit path. R2 contains the appropriate settings for the
603 ; N~ and Z-bits. There is no other expected input at this point.

605 CMPPx_EXIT:
6E D4

(SP) ; Set saved RO to 0
08 AE D4

CLRL
CLRL 8(SP) ; Set saved R2 to 0
608 BICPSW #<PSLSM_N'PSLSM_Z'PSLSM_V'!PSLSM_C> : Start with clean slate
BISPSW R2 : ‘Set N= and 2Z-bits as appropriate
POPR #*M<RO,R1,R2,R3,R4,RS ,R10> : :e:torc saved registers
: Return

o

VOO NO WS WM = O VO NON NS WIN = O 0

]
043F 8F BA

: The following code executes if specific digits in the two strings have

; tested not equal. Separate Yieccs of code are selected for the two

; different cases of not equal. No.a that unsigned comparisons are required
; here because the decimal digits ''8' and ''9"', when appearing in the high

: nibble, can cause the sign bit to be set.

NOT_EQUAL:
BLSSU  SRC1_SMALLER ; Branch if src1 is smaller than src?

src2 string has a smaller magnitude than the srcl1 string. The setting

the signs determines how this transforms to a signed comparison. That is,
both input signs are minus, then reverse the sense of the comparison.
S

MALLER:
BBS #CMPPx_V_SRC2_MINUS,R4,SRCT_SMALLER_REALLY

; The SRC2 string has been determined to be smaller that the SRC1 string

08 1IF
: The
: of
: 11
SRC2_
08 5¢ 01 EO

PSS S-S G S Q-G Qo Y Yy S Gur S G Qe QS —" i —- S —- —_————y—y—y
[~l-l-lelolelolelelolalololelal-l-l-l-Tololalnlalninlnlalnlalalalalalalalr do e Qo de o ededodo Qo b B 5 5 1

OSSN SO D OSSP Dbt s NOYDOWE P> OVYOYO
o
o
-~

ooooorororOrOMOMOMOMOOrOrOFOOFOrOFMOMNON

AORIAIRIAINIAIRIRIND — —b —b —b s —2 — —a —2 —>
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10 0
103 1 SRCZ-SHALLER_REAL5V:
Sg D4 01D i CLRL R ; Clear both N= and Z-bits
E 1" }ge 237 BRB CMPPx_EXIT ; Join common exit code
1IDC 635 ; The srcl string has a smaller magnitude than the src2 string. The setting
10C 6 g ; of the signs determines how this transforms to a signed comparison. That is,
}g% g 6 ; 1f both input signs are minus, then reverse the sense of the comparison.
1DC 639 SRC1_SMALLER:
F8 5¢ 00 EO }g§ 62? BBS #CMPPx_V_SRC1_MINUS ,R4,SRC2_SMALLER_REALLY
}EO §2§ ; The srcl1 string has been determined to be smaller that the src2 string
160 644 SRC1_SMALLER_REALLY:
52 08 90 O1E 645 MOVB #PSLSM_N,R2 ; Clear both N= and Z-bits
OF 11 }E gzg BRB CMPPx_EXIT ; Join common exit code
01ES 648 ; The following code executes if the two input strings have different
01E5S 649 ; signs, We need to determine if a comparison between plus zero and minus
01E5 650 ; zero is being made, because such a comparison should test equal. We scan
01ES 651 ; first one string and then the other. If we find a nonzero digit anywhere
01E5 6S§ ; along the ua‘. we immediately exit this test and set the final condition
01E5 653 ; codes such that the ''=" strin* is smaller than the "'+’ string. If we
01ES5 654 ; exhaust both strings without finding a nonzero digit, then we report
01ES 655 ; that the two strings are equal.
01E5 656
01E5 657 MINUS_ZERO_CHECK:
SO S0 04 01 EF O1ES 658 ExTZVv  #1,#4,R0,RO : Convert srcl di?it count to byte count
07 13 8}%% ggg BEQL 1708 ; Skip loop if only single digit
815( 661 MARK _POINT CMPPx_ACCVIO
81 95 O01EC 66§ 1608: T1STB (R1)+ ; Test next byte for nonzero
1D 1; 01E 66 BNEQ CMPPx_NOT_ZERO ; Exit Loop if nonzero
F9 S0 F 8}: ggg SOBGTR RO,160% : Test for end of loop
01F 666 MARK_POINT CMPPx_ACCVIO
61 FO 8F 93 O01IF 667 1708: BITB #*811110000, (R1) ; Test least significant digit
% 12 01;9 ggg BNEQ  CMPPx_NOT_ZERO : Exit if this digit is not zero
8}:3 g;? : ALL digits in srcl1 are zero. Now we must look for nonzero digits in srcl.
52 52 04 01 EF O1F9 67§ EXTZV  #1,#4,R2,R2 ; Convert src?2 di?it count to byte count
07 13 15 g;‘ geaL  190s ; Skip loop if only single digit
675 MARK_POINT CMPPx_ACCVIO
3 95 679 1808: T1ST8B (R3)+ ; Test next byte for nonzero
9 Ig 67 BNEQ CMPPx_NOT_ZERO : Exit Loop it nonzero
F9 52 F ; 2;3 SOBGTR R2,180% : Test for end of Loop
7 620 MARK_POINT 8"”' ACCVIO
63 FO 8F 9% 7 681 1908: BITB #*811110000, (R3) : Test least significant digit
B¢ 1 Og 2 i BEQL SRC\,EOL_SR&Z : Branch if two strings are equal
D 684 ; At least one of the two input strings gontains at least one nonzero digit.
D 685 ; That knowledge is sufficient to determine the result of the comparison
D 686 ; based simply on the two (necessarily different) signs of the input strings.

o~ —
~N s
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LSUBTITLE VAXSMOVP = Move Packed
Functional Description:

oo
OO

The destination strina sgecified by the length and destination address
operands is replace y the source string specified by the Length and
source address operands.

Input Parameters:

RO = len.rw Length of input and output decimal strings

R1 = srcaddr.ab Address of input packed decimal string

R3 - dstaddr.ab Address of output packed decimal string

PSL<C> Contains setting of C-bit when MOVP executed
Output Parameters:

i

Condition Codes:

0
Address of byte containing most significant digit of
the source string

Address of byte containing most significant digit of
the destination string

—ed e ed ed ed e d e S O OO OO OOOOO VOOV O

N <= destination string LSS 0
6 :- gestination string EQL 0
C<=C ; Note that C-bit is preserved!

Register Usage:

This_routine uses RO through R3. The condition codes are recorded
in R2 as the routine executes.

Notes:

The initial value of the C-bit must be captured (saved in R2) before
any instructions execute that alter the C-bit.

VAXSMOVP: : : :
MOVPSL R2 ; Save initial PSL (to preserve C-bit)

ASSUME MOVP_B_STATE EQ 2 ; Make sure that FPD bit is in R0<23:16>
BBC #<MOVP_V_FPD + 16>,R0,5% ; Branch if first time

EXTZV  #<MOVPTV-SAVED PSW'+ 16>,- : Otherwise, replace condition
#MovP_S_SAVED_PSW,RO,R2 : codes with previous settings

ge : ROPRAND_CHECK RO ; Insure that RO LEQU 31
;28 ; Save the starting addresses of the input and output strings in addition to

the diait count operand (initial RO contents.) Store a place holder for
750 ; saved R2.

52 0OC

05 50 }6
52 50

SNNNNNNNNNNNNNNNNNNNNNNNNNNNN NN NN NNNNNNNNNNNNNNO OO O
o L L  ad e aran b e a S S LN S LN LN S N1, N

~
o
NS NN = OV 0NN WS N = OO 0O N N SN AN = O O 00 NOM N S LN = OO 00 N0 NV S LN = OO 00 IO
v
«

[elelelelelelelelelelelelelelelelelelelclelelelelclelelelslcleolelelelaleeleleleleleleelelelelelela]
PONININD = e e e o e e e o e o o o o s s o cmlh o o o s o ol e o e o o o o e e e o e o o o e e e o e o e e o e o o e e

LN N N L NN NN NN NN LN LN N LN DN LSS S DS DS S S LS DS LS LS N DS SN NSNS TN NN LN LN TN
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751
040F 8F BB g 7 § PUSHR  #*M<RO,R1,R2.R3,.R10> ; Save initial register contents
B ESTABLISH_HANDLER - ; Store address of access
; g DECIMAL_ACCVIO ; violation handler
S% 23 01 82 FO 7?9 INSV #<PSLSM_Z23-1>,#1,#3,R2 ; Set Z-bit. Clear N- and V-bits.
S 0 04 1 EF 75 EXTZV  #1,#4,R0O, ; Convert digit count to byte count
0B 13 E ;gg BEQL 306 ; Skip loop 1f zero or one digit
E 760 MARK _POINT MOVP_ACCVIO
83 8 9g E 761 108: MOVB (R1)+,(R3)+ ; Move next two digits
83 1 k; 76§ BEQL 208 ; Leave Z-bit alone if both zero
52 & BA A 76 BICB #PSLSM_Z,R2 ; Otherwise, clear saved Z-bit
FS SO FS 8 28 ;2; 208: SOBGTR RO,10% ; Check for end of lLoop
0249 766 ;: The Last byte must be processed in a special way. The digit must be checked
0249 767 ; for nonzero because that affects the condition codes. The sign must be
0249 768 ; transformed into the preferred form. The N-bit must be set if the input
8%28 ;93 ; is negative, but cleared in the case of negative zero.
0%49 71 MARK _POINT MOVP_ACCVIO
50 61 9g 0249 772 30%: MOVB (R1) RO ; Get last input b;te (R1 now scratch)
50  FO 8F 93 024C 77 BITB  #*811110000,R0 : Is digit nonzero”
03 13 0250 774 BEQL 40% : 8ranch if zero
52 04 BA 025; 775 BICB #PSLSM 6 R2 : Otherwise, clear saved Z-bit
51 SO  FO 8F 88 83?:\ ;;47, 408: BICB3 #*B11170000,R0,R1 : Sign "digit™ to R1
025A 778 ; Assume that the sign is ''+''. If the input sign is minus, one of the several
852: ;;8 ; fixups that must be done is to change the output sign from ''+'' to ''='",
S0 04 00 OC FO 025A 781 INSV #12,#0,#4 RO : 12 is preferred plus sign
025F ng CASE  R1,LIMiT=K10,TYPE=B,<= : Dispatch on sign type
8 SF 78 60%,- : 10 => +
SF 784 50%,- : 11 = -
025F 785 60%,- : 1; => +
025F 786 508,- : 13 = -
025F 787 60%,- ;14 => ¢+
025F 788 60$,- ;15 => ¢+
025F 789 >
026F 790 : e
8%2: ;31 ; Input sign is ''~'
05 52 02 EO 026F 795 508: BBS #PSLSV_Z,R2,608 : Treat as ''+'' if negative zero
50 Dg 8 7g 794 INCL RO : 13 is greferred minus sign
¢ 08 8 2 ; ;35 BISB #PSLSM_N,R2 : Set N-bit
0 ; ;82 ; Input sign is ''+' or input is negative zero. Nothing special to do.
7 799 MARK_POINT MOVP_ACCVIO
63 S0 90 7 00 60$: MOVB RO, (R3) : Move modified final digit
&€ D& 0278 801 CLRL (SP) : RO and R2 must be zero on output
08 AE D4 70 Og CLRL 8(SP) : so clear saved RO and R2
F B9 g 0 BICPSW W<PSLSM_N'!PSLSM_Z'PSLSM_V'!PSLSM_C> : Clear all codes
2 B8 04 BISPSW R2 ; Reset codes as apgroprwate
040F 8F A 4 05 POPR #*M<RO,R1,R2,R3,R10> : Restore saved registers
5 88 06 RSB ; Return

VA)
Tat
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Leading Zeros from Dec -SEP=19

EMULAT.SRCIVAXDECIML .MAR; 1
+SUBTITLE Routine to Strip Leading Zeros from Decimal String

Functional Description:

Input

This routine strips leading (hiah-order) zeros from a packed decimal
string. The routine exists based on two assumptions.

1. Many of the decimal strings that are used in packed decimal
operations have several leading zeros.

2. The operations that are performed on a byte containin? packed
decimal digits are more complicated that the combination of this
routine and any special end processing that occurs in the various
VAX$xxxxxx routines when a string is exhausted.

This routine exists as a performance enhancement. As such, it can only
succeed if it is extremely efficient. It does not attengt to be
rigorous in squeezing every last zero out of a string. It eliminates
only entire b¥tes that contain two 2ero digits. It does not look for a
leading zero in the high order nibble of a string of odd Length.

The routine also assumes that the input decimal strings are well
formed. If an evon-len?th decimal string does not have a zero in its
unused hi?h order nibble, then no strippina takes place, even though
the underlying VAXSxxxxxx routine will work correctly.

(The comment in the next four Lines is preserved for its historical
content.)

Finally, there is no explicit test for the end of the strin?. The
routine assumes that the Low _order byte, the one that contains the
sign, is not e?ual to zero. This can cause rather strange behavior
(read UNPREDICTABLE) for poorly formed decimal strings.

(The following comment describes the revised treatment of certain forms
of illegal packed decimal strings.)

Althou?h an end-of-string test is not required for well formed packed
decimal strings, it turns out that some layered products create packed
decimal data on the fly consisting of so many bytes containing zero. In
other words, the sign nibble contains zero. ~ .vious implementations of
the VAX architecture have treated these strings as representations of
packed decimal zero.

The BLEQ 30% instructions that exist in the following two Loops detect
these strings and treat them as strings with a digit count of one,
(The digit itself is zero.) Whether this string is treated as +0 or =0
is determined by the caller of this routine, That much UNPREDICTABLE
behavior remains in the treatment of these illegal strings.

(End of revised comment)
and Output Parameters:
There are really two identical but separate routines here. One is

used when the inputagecinal string descriptor is in RO and R1. The
en

other is used wh and R3 describe the decimal string. Note that
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1
1
mgg the reserved operand checks so that RO (or

P~ —
OO0

SE
SE
or
U

00

: us have already perf
R2) is guaranteed LEQ

If the hiah order digit of an initially even lLength string is zero,
then the 1ait count (RO or R2) is reduced by one. For all other
ﬁgs::¥p;25 igit count is reduced by two as an entire byte of zeros

Input Parameters (for entry at DECIMALSSTRIP_ZEROS_RO_R1):

RO<4:0> = len.rw Length of input decimal string
R1 = addr.ab Address of input packed decimal string
Output Parameters (for entry at DECIMALSSTRIP_ZEROS_RO_R1):
R1 Advanced to first nonzero byte in string
RO Reduced accordingla (Note that if RO is altered at all,
then RO is always ODD on exit.)
Input Parameters (for entry at DECIMALSSTRIP_ZEROS_R2_R3):
R2<4:0> - len.rw Length of input decimal .string
R3 - addr.ab Address of input packed decimal string
Output Parameters (for entry at DECIMALSSTRIP_ZEROS_RZ2_R3):
R3 Advanced to first nonzero byte in string
R2 Reduced accord1ngl5 (Note that if R2 is altered at all,
then R2 is always ODD on exit.)

Note:

Although these routines can generate access violations, there is no
MARK_PUINT here because these routines can be called from other
modules (and are not called by the routines in this module). The PC
check is made based on the return PC from this subroutine rather than
on the PC of the instruction that accessed the inaccessible address.

: This routine is used when the decimal string is described by RO (digit
; count) and R1 (string address).

DECIMALSSTRIP_ZEROS _RO_R1::
BLBS RO, T0$
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06 50 Eg 0 0,7 ; Skip first check if RO starts out 0DD |
81 9 0 (R1)+ : Is first byte zero? |
o0 12 1 BNEQ 20% : ALL done it not o

S0 07 } DECL RO ; Skip leading zero digit (RO NEQU 0)
81 95 13 108: TSTB (R1)+ ; Is next b¥te zero? !
o) 1 BNEQ 20% : ALL done 1f not |
50 02 ¢ 1 SUBL lg RO : Decrease digit count b‘ S ‘
05 1 1 BLEQ 30$ ; We passed the end of the string |
i SR gg } BRB 108 ; ««. and charge on l
S1 07 90 19 208: DECL R1 ; Back up R1 to Last nonzero byte ;
05 25 % RSB {
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50 og c? A § 308: ADDL '8 RO ; Undo last RO modification %
F 1 k 7 BRB 20§ i «+. and take common exit §
A 925 ; This routine_is used when the decimal string is described by R2 (digit i
: g ? ; count) and R3 (string address). {
AS 9 g DECIMALSSTRIP_ZEROS ng_as:: E
06 Sg Sg A G BLBS R2,T0 : Skip first check if R2 starts out 0DD l
g AB 930 TSTB (R$)+ ; 1s first byte zero? f
0D 1; 02AA 931 BNEQ  20% ; ALl done if not 2
52 D § :E 3 § DECL R2 ; Skip leading zero digit (R2 NEQU 0)
83 95 AE 954 10$: TST8 (R3)+ ;: Is next byte zero?
07 12 0280 935 BNEQ 208 : ALL done if not
52 Og - 8 Bg 936 SUBL l% R2 : Decrease digit count b‘ 2
0 15 028 937 BLEQ 30$ ; We passed the end of the string
. N 823; 8%8 BRB 108 i «.. and charge on
53 0%89 940 208%: DECL R3 ; Back up R3 to Last nonzero byte
05 02BB 941 RSB
028C 91.5 el
5S¢ 02 CO 02BC 943 308: ADDL #2,.R2 ;: Undo Llast R2 modification
F8 1N 8%%§ 32? BRB 20$ : ... and take common exit
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.SUBTITLE DECIMAL _ROPRAND
Functional Description:
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This routine receives control when a digit count Larger than 31
is detected. The exception is architecturally defined as an
abort so there is no need to store intermediate state. Because
all of the routines in this module check for legal digit counts
before saving any registers, this routine simply passes control
to VAXSROPRAND.

Input Parameters:
0(SP) = Return PC from VAX$xxxxxx routine

OQutput Parameters:

0(SP) = Offset in packed register array to delta PC byte
4(SP) = Return PC from VAX$xxxxxx routine

Implicit Output:

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

AR TR LA PR T E TR TR PR TR TR PR PRA A TE R TR TE TR DR PR LA DR LR 2

ASSUME CMPP3_B_
ASSUME CMPP4_B_

DECIMAL_ROPRAND :
PUSHL  #MOVP_B DELTA_PC ; Store offset to delta PC byte
BRW VAXSROPRAND ; Pass control along

DELTA_PC EQ M
DELTATPC EQ M
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ect an Access Viola 5-SEP-19 EMULAT.SRCIVAXDECIML .MAR; 1
SUBTITLE DECIMAL_ACCVIO - Reflect an Access Violation
Functional Description:

VAXSDE C IMAL = VAX=
V04-080 DECIMA

—
o0
(sl ]
<o

OO0V VOOV VOOV VOOV VOOOOOO +—x
N

RS

————————————————————————

This routine receives control when an access violation occurs while !
executing within the emulator routines for CMPP3, CMPP4& or MOVP.

The routine header for ASHP_ACCVIO in module VAXSASHP contains a
detailed description of access violation handling for the decimal
string instructions.

Input Parameters:
See routine ASHP_ACCVIO in module VAXSASHP

Output Parameters:

See routine ASHP_ACCVIO in module VAXSASHP

(TR TR TR TR PR PR PR PR PR FRE PR PR PR PR TR PR TR T
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1 DECIMAL _ACCVIO:
52 D& 1 CLRL ] ; Initialize the counter
FD34 CF  9F 1 PUSHAB MODULE BASE : Store base address of this module
S1 B8 (2 } SUBL2 (SP)+. K1 ; Get PC relative to this base
0000°'CF&2 51 B8] 1 108: CMPY R1,PC_TABLE_BASE[R2] ; Is this the right PC?
07 13 1 BEQL  30% : Exit loop if true
F& 52 O0E F2 } AOBLSS #TABLE_SIZE,.R2,108 : Do the entire table
1 s If we drop through the dispatchin? based on PC, then the exception is not
} ; one that we want to back up. We simply reflect the exception to the user.
OF BA 1 208: POPR #*M<RO,R1,R2,R3> : Restore saved registers
05 } RSB : Return to exception dispatcher
1 : The exception PC matched one of the entries in our PC table. R2 contains
1 : the index into both the PC table and the handler table. R1 has served
} s its purpose and can be used as a scratch register.
51 0000°'CF&42 3C 1 308: MOVZWL HANDLER TABLE BASELRZ2].R1 ; Get the offset to the handler
FD17 CF41 17 } JMP MODULE _BASECRT] ; Pass control to the handler
1 : In all of the instruction-specific routines, the state of the stack
1 : will be shown as it was when the exception occurred. ALl offsets will
1 : be pictured relative to RO.
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SUBTITLE Context-Specific Access Violation Handling for VAXSCMPPx

* &
Functional Description:

It is trivial to back out CMPP3 and CMPP4& because neither of these
routines uses any stack space (other than saved register space). The
only reason that this routine does not use the common

VAXSDECIMAL _ACCVIO exit path is that fewer registers are saved by
these two routines than are saved by the typical packed decimal
emulation routine.

Input Parameters:
RO - Address of top of stack when access violation occurred

Saved RO on entry to VAXSCMPPx
Saved R1

Saved R

Saved R

Saved R4

Saved RS

Saved R10

Return PC from VAXSCMPPx routine

Saved RO (restored by VAXSHANDLER)
Saved R1
Saved R
Saved R

Output Parameters:

NSO OSSOSO
NN NN~~~
LUV DDDVDVDDVDD
VOV OO0O0O0O0000O
N N N N o P

LI I IO I B B B

=000 NNIN==000

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
¥seaghis common code path. The FPD and ACCVIO bits are both set
n ;

O O O O VI ANAVIWAIIN B 85 55 85 55 55 55 55 55 5 I NN N INIRORONON)  —®
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LA TR LR LR R LA LR TR A L A A PR I TR LA AT A PR PRI E PR PR PR P PR TR PR PR PR PR PE TR PR PR FE PR TR PR PR FE P PR PR PR TR

: The Last two instructions can be shared with MOVP_ACCVIO, provided that
; the following assumptions hold.

™m
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g 00(RO) = Return PC from VAXSCMPPx routine

6 0(SP) = value of RO on entry to VAXSCMPPx

6 4(SP) = Value of R1 on entry to VAXSCMPPx

6 08(SP) = Value of R2 on entry to VAXSCMPPx

? 12(SP) = Value of R3S on entry to VAXSCMPPx

; R4, RS, and R10 are restored to their values on entry to VAXSCMPPx.

7

; .ENABLE LOCAL_BLOCK |

76 CMPPx_ACCVIO:: '
6E 80 7D 7 MOvaQ (RO)+,PACK_L_SAVED_RO(SP) : '"Restore’’ RO and R} l

08 AE 80 7D 7 MovaQ (RO)+ ,PACK_L_SAVED_R2(SP) : "Restore'' R2 and R3

5%« 80 70 é Mova (RO)+,R4 : Really restore R4 and RS
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F3 1083
F 1 § ASSUME CMPP3_B_DELTA_PC EQ MOVP_B_DELTA_PC
; } ASSUME CMPP4&_B_DELTAZPC EQ MOVr_B_DELTA_PC
o0 N F 1 ? BrE 108 ; Share remainder with MOVP_ACCVIO
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LSUBTITLE Context=Specific Access Violation Handling for VAXSMOVP

+

Functional Description:

It is almost too trivial to back out VAXSMOVP to its starting goint. ‘
If time permits, we will add restart points to this routine. This will
1ltustra§o how one could go about addin? restart capability to other
decimal instructions, allowing the routines to pick up where they left
off if an access violation occurs. This will also point out the
magnitude of the task by showing the amount of intermediate state that
must be saved for even so simple a routine as VAXSMOVP.

The VAXSMOVP routine, Like VAXSCMPPx, uses no stack space. It also
saves onlz a subset of the registers and so a special exit path must
be taken to VAXSREFLECT_FAULT.

Input Parameters:
RO = Address of top of stack when access violation occurred

Saved RO on entry to VAXSMOVP
Saved R1

Saved Ri

Saved R

Saved R10

Return PC from VAXSMOVP routine

Saved RO (restored by VAXSHANDLER)
Saved R1
Saved R
Saved R

Output Parameters:

=000 N—==2000
NRSFO OO O
PuAN NN PN~~~ ~
VLIV DDDVDDD
VOV UV OO0O00O0
o e e

L I B B A

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

VWA AT AR TAAA A AR MWW VTRV

R1 contains the value of delta PC for all of the routines that
¥seaghis common code path. The FPD and ACCVIO bits are both set
n o

00(RO)
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Return PC from VAXSMOVP routine

0(SP) = Value of RO on entry to VAXSMOVP
4(SP) = Value of R1 on entry to VAXSMOVP
08(SP) - vValue of R2 on entry to VAXSMOVP
12(SP) = Value of R3 on entry to VAXSMOVP

e e e e e e N N N N N e e e e e e e e e e

R10 is restored to its value on entry to VAXSMOVP.
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MOVP_ACCVIO:: . & ‘

6E 70 MOVQ (ROY+.PACK_L_SAVED_RO(SP) ; "Restore’’ RQ and RI
08 AE 80 7D MOVQ_ (RO)+,PACK-L-SAVEDZR2(SP) : "Restore’ R2 and R3 |
F8 A0 _ 10 89 BISB3  #MOVP'M_FPB,=B(R0) - ; |
02 AE MOVP_B_STATE (SP) : Preserve saved C-bit |
I
|
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Decimal Instru tion En 16-SEP-1
Access Violation Hand -SEP-1
108: MOVL (RO)+,R10

MOVL #<MOVP_B _DELTA_PC!~-
PACK_M FPD'
PACK"MTACCVIO>,R1

BRW VAXSREFLECT FAULT

.DISABLE LOCAL _BLOCK

.END

B0

:3
ih

8

AX/VMS M b=
?g ! $ Macro V04-00

; Really restore R10

Indicate offset for delta PC
FPD bit should be set

This is an access violation
Continue exception handling

EMULAT.SRCIVAXDECIML .MAR; 1
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R 02

o0

oc& &
I v
nn nn
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o
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EQUAL_LENGTH 000
HANDLER _TABLE BASE 0000
MINUS_ZERO _CHECK 000

MODULE _BASE = 00000%

[=lelslslelelelslelsle]
SIS LR LN NN LN NN N

5
MmovP_ACCVIO 00000
MOVP"B_DELTA_PC
MOVP B STATE
MOVP~M"F PD
MOVP S ~SAVED_PSW
MOVPVFPD
MOVP ™V~ SAVED_PSW
NOT_EQOAL
PACR_L_SAVED_RO
PACK_L-SAVEDURZ

PACK"MTFPD
PC_TABLCE_BASE
PSLSM C

o
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VAXSCMPP& 0§ 9 RG
0000213 RG

$MOVP
VAXSREFLECT_FAULT teavenne )
VAXSROPRAND T

o
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Psect synopsis -SEP=-1984 00:45:12 [EMULAT.SR

docccccccas e

! Psect synopsis !

o rm e e e oo oo b
PSECT name Allocation PSECT No. Attributes
. ABS 88 0 ¢ ) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE
$ABSS 0 ) 1 C 1.) NOPIC USR CON ABS LCL NOSHR EXE
VAXSCODE 0 F 1 1) g ( §.) PIC USR CON REL LCL SHR EXE
PC_TABLE 8 0001C . g.) ( ol PIC USR CON REL LCL SHR NOEXE
HARDLER_TABLE 0001C ( ¢8B.) 04 ( 4&.) PIC USR CON REL LCL SHR NOEXE

B L R D - Lk T LTy 4+
i Performance indicators i

Phase Page faults CPU Time Elapsed Time
Initialization 10 00:00:00.05 00:00:01.39
Command processing 70 00:08:00.67 00:00:04.45
Pass 1 139 00:0 :84.63 00:00:17.55
Symbol table sort 0 00:00:00. 00:00:00.79
Pass 2 205 00:00:88. b 0:00:06.44
Symbol table output 6 00:00:00.07 0:00:00.39
Psect synopsis output 3 0: 8:80.03 0:00:00.03
Cross-reference output g 0:00:00.00 00:00:?0.00
Assembler run totals 43 0:00:07.49 00:00:31.04

The working set Limit was 1200 pages. ]
24566 bytes (48 pages) of virtual memory were used to buffer the intermediate code.
There were 10 pages of symbol table space allocated to hold 141 non-local and 43 local symbols.
1155 source Lines were read in Pass 1, producingozo object records in Pass 2
ma

22 pages of virtual memory were used to define cros.
tecccccccncccscccccncccccns +
i Macro Library statistics i

Macro Library name

_S%SS‘DUAZG: EMULAT.0BJIVAXMACROS.MLB;1 10
$2558DUA28: (SYSLIBISTARLET.MLB;?2 6
TOTALS (all Llibraries) 16
272 GETS were required to define 16 macros.

There were no errors, warnings or information messages.

MACRO/LIS=LISS:VAXDECIML/0BJ=0BJS:VAXDECIML MSRCS:VAXDECIML/UPDATE=(ENHS:VAXDECIML)+LIBS:VAXMACROS/LIB

¢

NORD NOWRT NOVEC
RD WRT NOVEC
RD NOWRT NOVEC
RD NOWRT NOVEC B
RD NOWRT NOVEC B

ro V04=00
CIVAXDECIML .MAR; 1

BYTE
BYTE
LONG
YTE
YTE

ot ¥

VAX
V04
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