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WRITTEN BY
Ping Sager Jun, 1982

MODIFIED BY

Rich Title Nov, 1982 Changed DBGSPERFORM_OPERATOR so
that it handles value descriptors
instead of VMS descriptors. This
is necessary for operations that
may use the TYPEID field, such
as the SIZEOF operator in C, where
it is necessary to look up the DST
information in order to determine
the result.

V. Holt Mar, 1983 Added support for packed decimal.
Added support for PL/l bit-strings.

[mlelelelelelel= =it =lelelelelelelelelelelealalelelelalalelalalclalalelelal=l=]
(=l=l=lelelelelel=l=i=l=lelelalelalelelelelelelelioi=l=lalalelalalol=laelalalalel=l=l=l=l~
(=lelelelelelelelelelalalelalelelelelelelelelelelelalelelelelelelelelealelelclelelelels]

dbgSpred_enum to implement those built-
in functions.

[elelelelelelelelelelelelelelelelelelelelelelelelel=ilalelclelelelelaleleclelalelelelalaleslelaleclelelalelalalsls
NOMA S AN = O O 00 NON NS N = OO 00 N O WS AN = O 0 00 NN W8S N = OO 00 NN S N = O 0 00 N0 W S i) —

WAVAIAWVAIVAVA S 85 85 85 8 85 85 5 8 85 WA N N A AN NN NN PO PO PO PO NI NI NI NI N = b b b ed b e e d

P. Sager Jun, 1983 Fixed ug PLI/I bit-string operations
8 and packed decimal comparisons.
00 P. Sager Sep, 1983 Changed .LONG to .BLKL for operand
000 and work_octa.
000 K. Glossop Oct, 1983 Fixed complex exponentiation. (The
000 real and imaginary portions were bein
000 ushed on the stack in reverse order.
000 lso, a complex raised to a complex
000 power checks for (0,0) as the base
000 and signals the appropriate error rather
888 than causing an internal Debug coding
error,

888 B. Becker Oct, 1983 Inserted calls to dbg$succ_enum and
000

-~y
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B. Becker Dec, 1983 Inserted calls to fixed binary
arithmetic rout no;.
B. Becker Dec, 1983 Added routines DBGSCVT_TUQUADWORD_TO_VALUE

and DBGSCVT_TUOCTAWORDTO_VALUE to convert

to Unsigned G?a: sogagauorgabooTo fixed the

0 bug DEP/QUAD 000 00 for exampl
B. Becker Jan, 1984 Made the MOD operation work correctly.
K. Glossop Jan, 1984 Fixed G-Float complex add.

MODULE FUNCTION
This module contains DBGSPERFORM_OPERATOR, the routine that
performs arithmetic operations.

IMPORTANT NOTE
This module contains many definitions of constants and
offsets that are duplicates of those in DBGLIB.
This includes:
Case Labels (e.g., ADD_L_L, ADD_B_B, etc.) = the order of these
MUST bé the same as the ORTSK_ADD_L_L etc. definitions
in DBGLIB, or else the CASE statement will not work.

AN = OOV NN N = OO 00

e B0 %0 909090909090 90%0 90909090 9090909090 9090 000000 Ve Ve0ewe

OO0 O0O0O0O0OO0O0OO0OOO0OO0OOOO0OO0O

OOOOOOOOOSOOOOOOOOOOOOOOOOOOOO
NNSNNNNN~NoOo-orOrOr OOV
~NOW

(=d=lelelelelelelelelelelalelalelelelelalalela]

[=i=d=i=l=lelolelolelslelalalelala]

78 Offsets to fields within Value Descriptors (o.?.. DBGSA_VALUE _VMSDESC)
0 79 If the fields of a value descriptor change then these
0 80 offsets must change accordin?ll.
0 81 Literal constants = there are & of these: ORTSK_MIN_ROUT, ;
0 8§ ORTSK_MAX_ROUT, DBGSK_BASIC, DBGSK_PLI_UBIT (defined
0 8 below). These values must correspond tc the value
0 84 for the same constant in DBGLIB.
8 gg There are more than just these four needed. see below.
0 87

P
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ODO0OO0O0O0Y OO

IXED

IXED

_FIXED

Shared error messages

$SSDEF : System error codes

SOSCDEF ; Data definitions

$STSDEF ; Status code fields

$DBGDEF : Debug definitions E
SCHFDEF : Signal argument definitions
SMTHDEF . Math. Lib. definitions
$STRDEF ; String definitions

Literal constants - these are the same as those in DBGLIB - see note above.
(These used to be obtained from DBGCOMLIB.MLB, which was built from
DBGLIB.REQ, However, | decided that the overhead of building DBGCOMLIB

just for these four constants was not worth it. Since we already have
several other things that must be kept consistent across DBGLIB.REQ and
this module, I just duplicated the definitions here.)

As you have noted, it turned out there are more things needed from
DBGLIB, since you have taken it out, so someone else duplicated some
more constants.

e ]
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.PSECT DBGSPLIT,BYTE,PIC,SHR,NOWRT

+ASCIC /DBGPERMOP\DBGSPERFORM_OPERATOR unknown routine index/

..
o
v
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F ~F <7 T VNInImNWAWAINWNNO
TG P G G P O P O G O P e g -

.ASCIC /DBGPERMOP\DBGSCVT_TRFA_TO_VALUE foreign tokencode/

gl:

161 errms

162

163 errms

164

+ASCIC /DBGPERMOP\DBGSCVT_TQUADWORD _TO_VALUE foreign tokencode/

g2:

165 errms

166

+ASCIC /DBGPERMOP\DBGSCVT_TUQUADWORD_TO_VALUE foreign tokencode/

g3:

+ASCIC /DBGPERMOP\DBGSCVT_TOCTAWORD_TO_VALUE foreign tokencode/

errmsgb:

~
0
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a0
0O
-

.ASCIC /DBGPERMOP\DBGSCVT_TUOCTAWORD_TO_VALUE foreign tokencode/

}93 errmsg5:
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4
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53

.PSECT DBGSOWN,NOEXE,LONG,PIC

0
0
4
4
0
0
0
0
0
0
5
4

declarations
14 173 ;
WS I e
save_operator_entry:
00000000 0000 176 '*'°- PeoNG= 0
& 177 save_result:
00000000 4 173 .
Og 179 dopel
00000000 0 180 .LONG
0C 181 dope?
00000000 08 1 i .LONG
1 1835 scratchil:
00000020 818 184 .BLKL
185 scratch2:
00000030 0020 1 9 .BLKL
8 187 argl_desc:
00000000 0 138 .LONG
0034 189 argl_valdesc:
00000000 0034 190 .LONG
0038 191 arg2_desc:
00000000 0038 19§ .
003C 193 arg2_valdesc:
00000000 803C 194 .LONG
040 195 result_desc:
00000000 0040 196 .LONG
00644 197 result_valdesc:
00000000 0044 198 .LONG
0068 199 operand:
0000005C 004 00 .BLKL
005C 01 work_octa:
0000006C 005C Og .BLKL
006C 20
00000000 204 LPSECT

:45:1

56:4

DBGSCODE ,NOWRT ,BYTE ,PIC,SHR

AX/VMS Macro V04=-00
DEBUG.SRCJDBGPERMOP . MAR; 1

Page (3’
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.SBTTL dbgSperform_operator

et
+GLOBAL ROUTINE DBGSPERFORM_OPERATOR(OPERATOR_ENTRY, ROUT_INDEX,
H LEFT_ARG, RTGHT_ARG, RESULT_ADDR): NOVALUE =

FUNCTION
Perform the ogeration indicated by ROUT_INDEX, and leave the result
at RESULT_ADDR.

There are assumptions made in this routine:

Always check overflow conditions, and give informational message
The result will be the same type as the operand's type
Comparison result will be always a longword value

There is no mixed mode operation, ie., BU + B, or no B + L, etc.
some sort of conversion will be done before the operation
Language rules always have precedence. There will be a specical
routine to perform the operation for that lLanguage

(Y I V. S P )
“ s o

INPUTS
OPERATOR_ENTRY = A pointer to the Operator Lexical Token Entry for
operator.

ROUT_INDEX = A case index indicatin? which operation is to be
performed. The gossib e values for this index are
defined in DBGLIB.

LEFT_ARG = The address of the left operand (or, in the case of
unary operators, the onl¥ operand). This is a
pointer to a value descriptor.

RIGHT_ARG The address of the right operand (in the case of
unary operators, this operand is not used and its
value will be 2ero. This address is a pointer

to a value descriptor.

RESULT_ADDR A pointer to a lLongword which contains a {ointer
to a Value Descriptor which should be filled in
with the result of the operation. The reason for
the extra level of indirection is that in some
cases we may build a new descriptor instead

of using the one that is passed to us. In this
case, we update RESULT_ADDR to point to the

new descriptor.

OUTPUTS
The result of the operation is left in the result value descriptor.
No value is returned.

I A TATTETE TR PR PR PR PR PR R PR PR TR PR TR R P P P PR P PR PR PR PR PR PR PR DA PR PR R R PR TR T A TR LA LA LA L L L L

++

el lelelalalalelele le le le e L= e = e ==l e e e e e = e e = = = = = = o o o e o

Tetmimtmlolelelalelelelelolalelelelelelelelelele e = e le e e el e e e e e e e e e e e e o o b
COO0COOO0O0O0OOOO0O0O0O0O0O0O0O0COO0O0O0O0O0O0O0OO0OOO0O0O0O0O0O0O0O0O0O0OO0OO0O0O000C
NON NS AN = O O 00 NS N = OO 00 N O S AN = O 0 00 NOM WSS N = O 0 O N NS N = OO0 O ~NO

: Parameter offsets

OO0

[elelelelelelelalelelelelelelelelelelelelelelelelelelelelelelelelalelele e la e e el e o o o e e o oo
AAVAVAVALUIUAVAVA LSS 85 85 35 85 85 8 5 5 55 W R A N N AN AN AN AN NI NI PRI NN NONININ) == b e ek e e ek —d e 2 O O O O

MNONLNLNLNLNININLANLNLNININLNL NI NNLNININI N N NN NN PRI NN N PN NI NI NOND

0 :
00000002 Ss bitpos =2
000080 5 operator_entry = 4
8880 008 60 rout_index =8
008 c 61 left arg = 12
00000010 0000 62 right_arg = 16
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8000000¢ F

VMS Address of the lLeft operand in value descriptor

9 !AX/VHS Macro V04-00 Page ; |
DEBUG.SRCIJDBGPERMOP.MAR; 1 (3)

result_addr
token_name

OO~
w

O OO NO WS AN = OO 00 NOM VI 8N LN =2 O 0 00 NOM N 8N N = © 0 00 N O WSS WMD) = O 0 00 NN WSS WIN) = OO 0O ~NION Vv o~

Register usage
r

r VMS Address of the right operand in value descriptor
r& VMS Address of the result in vlaue descriptor
rS Temporary result

r Temporary result

I1f the operands are packed, then ré = argl vms desc.
r7 = arg2 vms desc. i
r8 = result vms desc.

LIA LA PR TE PR PR TE LB 1)

PSL
Floating Underflow Trap enatble
Interger Overflow trap disable

b T
<C

.ENTRY dbgSperform_operator,*M<DV,r2,r3,ré4,r5,r6,r7,r8,r9,r10,r11> |
MOVA trap_msg_handler,(FP) ; Enable trap exception handler |

BISPSW #*x40 ; Enable Floating Underflow Traps !

MOVL operator_entry(AP) ,save_operator_entry 3 |

; Save operator entry pointer in static area

;NOTE: {
The block of code below uses absolute offsets such as 16 to get at fields i
inside of a Value Descriptor. This is because of difficulties of getting ;
the symbolic definitions from DBGLIB into this module. ,

So, until this is fixed, the block of code below has to be changed whenever
the definition of a Value Descriptor changes. This just affects the

code between the asterisks. |
A A32222 2230000030000 2230300032303 3333332033033 002 3333022302 RRiRRRRRRRR2R] {

8FFC
60 00001BBE'EF  DE

0040 8F B8
00000000°'EF 04 AC DO

l=lelelelelelelalelalelelalelalelelelelalelelelelalelelalalalelele =i~

BB NN NANNOINININ) = b b cd cd e cd e ed e ek e 2 O O O O OO0 OO0 OO0 0000000000000 O
O NODONSNIM B (WO O WVMIWIMNAAMWNWMNINND OO OO0 O00 0000000000000 00

—h e e s s s s s e = O O OO OO O O OO OO0 OO OO OOV 000000000000 00CD0000 NN NNNNNNNNOOO-ONO

°OOOOOOOOOOOOOOOOOOOOSOOOOOOOOOOOOO@QOOOOO@OOOOOOOOOOOOOO

WAL LA L Ll L d L L L A A AN LN N N A NN N O NI N A AL NI NI N N RO NI NN PO N

52 CAC DO MOVL left_arg(AP),r2 ; Get the address of the left argument
00000034°EF 52 0O 00 MOVL r ar§1_valdesc : Save the value descriptor address
5 14 (0 00 ADDL2  #20,r : Get pointer to VMS descriptor
00000030°'EF S2 0O 00 MOVL r2,argl_desc : Save the VMS descriptor address ;
S% 04 A2 DO 00 MOVL 4(r2),r2 : Get the pointer to value :
5 10 AC D0 00 MOVL right_arg(AP),r3 : Get the address of the right argument :
53 D05 00 TSTL r3 ; Test to see if there is a right argument
15 13 00 BEQL get_result_addr$ : Get the result address
0000003('%? 53 08 0 MOVL r3,arg2_valdesc ; Save the value descriptor address
3 1% 0 00 ADDL2  #20.r : Get pointer to VMS descriptor
00000038°'EF 53 D00 00 MOVL r .grgz desc : Save the VMS descriptor address
53 04 A3 D0 00 MOVL 4(r3),r3 ; Get the pointer to value ;
0 get_result_addr$: -
5¢ 14 AC D0 00 MoUL result_addr(AP),ré ; Get the address of the result
5« 64 DO 0Q04F MOVL (rd),rd ; Extra level of indirection for result
000000‘4'%? 5% D0 OSS MOVL r4, result_valdesc ; Save result value descriptor address
& 14 €0 005 ADDL2  #20,rd
00000040°EF 54 DO 005 MOVL ré,result_desc : Save the VMS descriptor address
54 4 A6 DO g MOVL 4(rd),ré : Get the pointer to value
00000004 'EF 564 DO MOVL r&,save_result : Save the result pointer
6E .'tltttt't"tt"'.t'"t':'litttt'ttt'tit.'!t'itt!'t.ttll..tt""'tlt"tttttttt
06E
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gE 0 ; Case on routine index to perform the actual operation
011C 8F 01 08 AC _ AF 9 § CASEW rout_index(AP) ,#ortSk_min_rout,#ort$Sk_max_rout

029E' bgn: .WORD ADD_B_B = bgn
02A8' 007 4 .WORD ADD.BO_BU = bgn
8 B2' 0079 5 .WORD ADD-W @ = bgn

BC' 0078 ) .WORD  ADD-WO_wu = bgn
02C6*' 007D 7 .WORD ADDCL_C = bgn
0200' 007F 8 WORD ADDCLO LU = bgn ‘
02DA' 0081 9 WORD ADDCF_F = bgn
02DF' 0083 0 .WORD ADD_D_D = bgn
8 E4' 0085 1 .WORD ADD_G_G = bgn '

EA' 0087 i WORD ADD_H_H = bgn |
02F0*' 0089 3 .WORD  ADD_FC_FC = bgn 1
0§FC' 0088 34 .WORD  ADD_DC_DC = bgn [
0308' 008D 35 .WORD  ADD_GC_GC = bgn 1
0316' 008F 36 .WORD  ADD_HC_HC = bgn !
0324' 0091 37 .WORD SUBTB_B = bgn |
03%5' 0093 38 .WORD  SuB_BO BU = bgn .
0338' 0095 39 WORD SUB_W 0 = bgn
0342' 0097 40 WORD SUB_WO_wu = bgn
034C' 0099 41 LWORD SuB_L_C - bgn
0356' 0098 4; .WORD SUB_LO_ LU = bgn
0360' 009D gk .WORD SUB_F_F - bgn ;
0365' 009F 44 .WORD SUB_D_D - bgn
036A' 00A1 %45 .WMORD SUB_G_G = bgn ;
0370' 00A3 46 .WORD SUB_H_H - bgn
0376' 00AS 347 .WORD SUBTFC_FC - bgn |
0382°' 00A7 348 .WORD  SUB_DC_DC - bgn
038E' 00A9 349 .WORD  SUB_GC_GC = bgn l
039C' 00AB 350 .WORD  SUB”HC HC = bgn }
03AA* 00AD 251 .WORD DIV_B B - bgn
03B4' OOAF Si .WORD DIV_BO _BU = bgn |
03c7* 8081 35 .WORD DIVIW @ = bgn
03p1' 00B3 354 .WORD DIVZWO_wu = bgn
03E4' 00B5S 355 WORD DIVCL_C = bgn |
03EE' 00B7 56 WORD DIVCLO LU - bgn ,
0416' 0089 57 .WORD DIVCF_F = bgn ,
0418' 008BB 58 .WORD DIV_D_D = bgn
0420' 00BD 59 .WORD DIV_G_G = bgn
0456' SOBF 60 .WORD DIV_H_H = bgn '
042C*' 00C1 61 WORD DIVCFC_FC = bgn ,
0465' 00C3 6§ .WORD DIV_DC_DC = bgn
8403' 88(% 6 .WORD DIV_GC_GC = bgn

555* 00C 64 .WORD DIVZHCTHC - bgn
05D4" 08(9 65 .MORD MULB B = bgn
OSD;' 00CB 66 .WORD MUL_BO BU - bgn
0SF7* 00CD 367 WORD MULTW @ - bgn
0601* 00CF 68 JWORD MUL-WO_wu = bgn
061A* 00D1 69 LWORD MULTL - ban
0624* 00D3 70 LWORD MUL-LO LU = bgn
064;' 0D5 71 LMORD MULTF_F = bgn
864 * 00D7 7§ .WORD MUL_D_D = bgn

64C* 00D9 4 WORD MUL_G_G = bgn
0652° 00DB 74 WORD MUL_H H = bgn
0658* 00DD 75 LWORD MULTFC_FC = bgn
0676' OODF 76 .WORD MUL_DC_DC = bgn
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684" 00E 77 LWORD MUL_GC_GC = bgn
?"' 85 78 .WORD  MUL_HCTHC - bgn
gC' 0E 7 .WORD MODTL [ - bgn
756" 00E 80 .WORD MOD_LO LU = bgn
795' 0E9 1 .WORD REM_L_C - bgn
779" Q0EB i .WORD REMTLO LUV = bgn
791" Q0ED .WORD  SHIFT_CEFT_L_L = bgn
8799' OEF 84 JWORD  SHIFTCRT_LCL - bgn
7A8' 0F1 85 LWORD SHIFTZRTTLO_LU = bgn
07p0°* org 89 .WORD POWERZW_0 = bgn
07E1* OOF 8 .WORD POWERTL-L = bgn
87F0' 80r7 ga .WORD POWERTF_L - bgn
801' 00F9 9 .WORD POWER™DL - bgn
0813' 00FB 90 WORD POWERZG_L - bgn
08; ' QOFD 91 WORD POWERZH'L = bgn
0838' OOFF 39; .WORD POWERTFC_L = bgn
0851' 0101 g9 .WORD POWER_DC_L = bgn
0B6A’ 010; 94 .WORD POWERZGCL - bgn
0887' 010 395 .WORD POWERTF_F - bgn
0898°' 0107 96 .WORD POWERZDCF - bgn
08A9' 0109 397 .WORD POWERZF_D - bgn
08BA' 0108 398 .WORD POWER_D_D = bgn
08CB' 0100 399 .WORD POWERZG_G - bgn
OBDF' 010F 400 WORD POWER_H_H = bgn
08F3' 0111 401 WORD POWERTFC_FC - bgn
0929°' 0113 40 WORD POWERZDC-DC - bgn
095F' 0115 40 WORD POWER™GC-GC - bgn
099C* 0117 404 WORD  CONCAT_TTT - bgn
090C*' 0119 405 WORD EQL_VTTV - bgn
09EE' 0118 406 WORD EQL-T_ T - bgn
0AOD' 011D 407 .WORD  GEQ_VT_vT - bgn
OA1F* 011F 408 .WORD GEQT_T - bgn
0A3E' 0121 409 WORD GTRCVT VT - bgn
0AS0' 0123 410 WORD GTRCT_T - bgn
0A6F' 0125 &1 .WORD  LEQZVT_vT - bgn
0A81' 0127 41% .WORD LEQT T - bgn
0AAQ' 0129 41 .WORD  LSS_VT vT = bgn
0AB2' 0128 414 WORD LSS_T_T - bgn
OAD1®' 0120 415 LWORD  NEQZVT vT - bgn
OAE3’ o1§r 416 .WORD NEQTT_TY - bgr
0802' 0131 417 .WORD EQL BB - bgn
0BOF' 0133 418 LWORD EQL W W - bgn
0B1C* 0135 419 LWORD EQLTLL - bgn
88%9' 137 4%0 .WORD EQL_F_F - bgn
g' 139 421 .WORD EQLTDTD - bgn
0843' 0138 42; WORD EQL GG - bgn
0851 013D &2 .WORD EQL_HTH - bgn
0BSF' 013F 424 .WORD EQL_FC_FC - bgn
8873' 141 425 .WORD EQL-DCZDC - bgn
87' 0143 426 .WORD EQL_GC_GC = bgn
8330' 145 427 .WORD  EQL_HCTHC - bgn
3' 0147 428 .WORD NEQ'B_B = bgn
8gc0' 0149 459 .WORD NEQ W W - bgn
(D' 0148 430 .WORD NEQTL-L - bgn
DA' 014D 431 .WORD NEQTFTF - bgn
E7* Q14F kSi .WORD NEQTDTD - bgn
BF4*' 0151 43 .WORD NEQG_G - bgn
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: Branch on V bit set

15=-SEP=1984
dbgSperform_operator 4=SEP~- 193 53
1A99' 02A9 605 .WORD LEQ_FIXED_FIXED = bgn
1Ag?' AB 689 WORD GEQ_FIXEDCFIXED = bgn
ao 20 BRW unkfown_rout_index
B 603 int_overflow:
D0 B 610 MOVL save_operator_entry,r2
DE B 611 MOVAL  token_name(r27,r2
DD RB 61; PUSHL 2
DD BD 61 PUSHL
DD BF 614 PUSHL lgbat iintovf
F8 S 615 CALLS #3,G*CIBSSIGNAL
04 cC 61? RET
b 61
cD 613 div_by_zero:
oD 0 Cg 61 PUSHL ldbai divbyzero
FB 02D 620 CALLS #1,G*CIBSSIGNAL
04 02DA 621 RET
020B 6 i
02DB 623 shift_count_negative:
DD 020B 624 PUSAL ~ #dbg$ sfcntneg
FB 02E1 625 CALLS #1,G*CIBSSIGNAL
04 OSEB 6 9 RET
029 6
02E9 628 string_truncate:
DO 02E9 629 MOVL save_operator_entry,r2
DE 02F0 630 MOVAL  token_name(r2¥,r2
DD 0Q2F& 631 PUSHL r2
DD 02F6 63% PUSHL M
DD 02F8 6; PUSHL #dbg$_istrtru
FB 0 FE 634 CALLS  #3,G*CIBSSIGNAL
030 635
0305 636 branch_ret:
91 0305 637 CMP DBGSGB_LANGUAGE, #DBGSK_BASIC
15 030C 638 BEQL basic$
06 O30 63 - RET
030F 640 basic$:
CE O030F 641 MNEGL (r4), (r4)
06 031 64 RET
031 64
031 644
031 645 ;
0313 646 ;
03}3 227 3 A DD and By O R 8 Sy
0313 648 :
031 650
031 651 L5 el
031 65; ; Additive Operators = Addition
031 653 ;
gl 654 add_b_b:
81 1 655 ADDB3 (r2),(r3),(r4)
10 031 65? BVS add_b$
06 0319 65 RET
1A 653 add_b$ :
5 1A 65 int_overflow
10 660
0310 661 add_bu_bu
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66 63 82 81 1 66 ADDB3S  (r2),(r3),(r4)
S0 66 BCS add_bu$ ;: Branch on C bit set
04 664 RET
665 add_bus:
FFB9 3N gg? BRW int_overflow
663 add_w_w:
64 63 82 Al 69 ADDW3  (r2),(r3),(ré)
1 1 670 BVS add_w$
04 671 RET
67; add_w$:
FF7F 31 2;‘ BRW int_overflow
675 add_wu_wu:
66 63 62 A 676 ADDW3  (r2),(r3),(ré&)
01 1F 677 BCS add_wu$
04 g 678 RET
679 add_wus: :
FF75 ¥ 3 680 BRW int_overflow
3 681
3 68; add_L_L:
646 63 62 (O 3 68 ADDLS  (r2),(r3),(rd4)
01 1D 033F 684 BVS add_($
04 685 RET
686 add_L$:
FF6B 31 gg; BRW int_overflow
add_lu_lu:
66 63 62 (1 690 ADDLI  (r2),(r3),(ré)
01 1F 691 BCS add_(u$
04 69 RET
693 add_Lus$:
FF61 3N 694 BRW int_overflow

66 63 62 41 69 e .32?’3 (¢2),(r3),(r4)

[=lelelelelelelelelelelelelelel el el el e il e inlelelelelelelelelelelelelelelelelealelealelelelelelealelelealele]
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o
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66 63 62 61 700 T ADDD3  (r2),(r3),(r4)
04 701 RET
702 add_g_g:
64 63 62 41FD 70 ADDG3  (r2),(r3),(r4)
04 704 RET
785 add_h_h:
64 63 62 61FD 706 ADDH3  (r2),(r3),(r&)
04 787 RET
708
;09 add_fc_fc:
66 63 62 41 10 A g (r2),(r3), (r4) ; Add Real Part
04 A6 04 A3 04 A2 &1 m ADDF3  4(r2),4(r%),4(re) : Add Imaginary Part
04 71§ RET
713 add_dc_dc:
66 63 62 61 714 ADDD3  (r2),(r3), (r&)
08 A6 08 A3 08 A2 61 715 ADDD3  8(r2),8(r$).8(rd)
04 719 RET
717 add_gc_gc¢:
66 63 62 41FD 718 ADDG3  (r2),(r3),(ré4)
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15-SEP=-1984 23:
dbg$perform_operator 4-SEP-1936 S;:
08 A2 41FD g I ADDG3  8(r2),8(r3),8(ré4)
04 ; RET
add_hc_hc:
63 65 61FD 4 ADDH (r2),(r3),(r4)
10 A2 61FD 7 ADDHZ  16(rd),16(r3),16(r4)
04 7 RET
?
; ; Additive Operators = Subtraction
729 sub_b_b:
62 83 ?3 7 SUBBY (r3),(r2),(ré)
1 D 7 BVS sub_b$
04 83 4 RET
3 73535 sub_bs$:
FFOD 3 8% ; BRW int_overflow
03 736 sub_bu_bu:
62 63 83 Og 7 SUBB3 (r3),(r2),(ré)
01 1F 0 7 BCS sub_bu$
04 03 73 RET
03 740 sub_bu$:
FFO3 31 03 74 BRW int_overflow
Oi 74
0 745 sub_w_w
62 63 A3 03 74 SUBW3  (r3),(r2),(r4)
01 10 03 74 BVS sub_w$
06 03 74 RET
03 747 sub_w$
FEF9 31 03 74 BRW int_overflow
03 74
03 750 sub_wu_wu:
62 63 A3 03 751 SUBW3  (r3),(r2),(ré)
01 1F 03 75§ BCS sub_wu$
04 8380 75 RET
3BE 754 sub_wu$:
FEEF 31 O03BE 755 BRW int_overflow
03C1 759
83C1 757 sub_L_1
62 63 (3 03C1 758 SUBLY  (r3),(r2),(ré)
01 10 03¢5 759 BVS sub_($
04 03C7 760 RET
03C8 761 sub_L$: :
FEES 31 gCB 76; BRW int_overflow
(B 76
(B 764 sub_lu_lu:
62 63 (3 (B 765 SUBLY (r3),(r2),(r4)
01 1F CF 769 BCS sub_Lu$
04 0301 76 RET
go 768 sub_Lus:
FEDB 31 D 769 BRW int_overflow
3D 770
DS 771 sub_f_f
62 63 43 DS 77; SUBF3 (r3),(r2),(rd)
04 09 77 RET
DA 774 sub_d_d:
62 63 63 DA 775 SUBD3  (r3),(r2),(ré4)

45:1
56:4

AX/VMS Macro V04-00
DEBUG.SRCIDBGPERMOP .MAR; 1

Page 1
. (

3
3)
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DBEP&SHOP 1S-SEP-19SL 5;:45:1 AX/VMS Macro V04-00 Page 12
v04-000 dbgSperform_operator 4=SEP=1984 23:56:4 DEBUG.SRCIDBGPERMOP.MAR; 1 (3)
o3 BT
su :
6 62 63430 O%F 778 -9-9% <863 (r3).(r2). (rk)
04 Ek ;70 X RET
su :
646 62 63 63FD Eg 7§1 =T SUBH3 (r3),(r2),(r&)
04 Ea ; g RET
EB 784 sub_fc_fc:
646 62 63 6; EB 785 SUBFg (r3),(r2),(r4)
04 A4 04 A2 04 A3 34 E' ; ? 32?' 4(r33,4(rd),4(re)
F? 7§8 sub_dc _dc:
64 62 6; 6; F7 789 SUBD (r3),(r2),(ré4)
0B A6 08 A2 08 A3 63 03FB 790 SUBD3  8(r3,8(rd),8(r4)
" 828 ;31 sub_gc 251
u :
6, 62, 63 4310 040 198 SUb-9C-9C s (r3).(r2) . (rk)
08 AG 08 A2 08 A3 4352 ozgg ;32 3%?5 8(r3),8(rd),8(r4)
8411 799 sub_hc_hc:
66 62 63 63FD 0411 79 SUBH3 (r3),(r2),(ré&)
10 A6 10 A2 10 A3 63FD 0416 798 SUBHZ  16(r%),16(r2),16(r&)
04 041 799 RET
g i
041F gog IR R R R R R AR AN RN R R R R R R R AR RN A AR R R R AR AR AR AR RRRRR RN
041F 03 ;
82};%8;: D I v I D E and AV LT 1P LY
o‘.lf 806 Eltiiti'tt'titti'ttttttttt'itttti't'titti'.ilti*tﬁ.'ttti'i"ittttitittt"!it'it
Self 808
041F B09 ; Multiplicative - Division
S N
v :
66 62 63 87 O0Q4IF 81§ © T DpIvB3  (r3),(r2),(r4)
01 1D 0423 1 BVS div_b$
04 D058 8IS giv ps: E
v_bs$:
FEB? 31 §2 8 }9 - BRW int_overflow
G 18 div_bu_bu: .
Sg 6 9A 0429 19 MOVZBL (r ).rg ; lero-extend Dividend
5 6 9A 042C 20 MOVZIBL (r3),r : lero-extend Divisor
0 13 042F 821 BEQL div_bu$ ; Test divisor is not zero
$S S¢ S c7 0431 8 g DIVLY r3,.r2,rS
64 55 32 2 g : =o¥a rS. (rd)
439 5 div_bu$: ;
FE91 ¥ 2 2 9 BRW div_by_zero
43C 8 div_w_w
646 62 83 A7 064 9 DIVWI  (r3),(r2),(r4)
'REt R B
44 2 div_w$
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DBGPERMOP 15-SEP=1984 23:45:1 AX/VMS Macro V04-00 Page 17
VSA-SOO dbgSperform_operator A-SEP-1984 5 :56:4 DEBUG.SRCIDBGPERMOP .MAR; 1 . (3
FE6A B 223 2 BRW int_overflow
44 5 div_wu_wu:
gg 6§ gt &4 MOVZuL (ri).r
6 L4 MOvZWwL (r3),r
0 1 44C g BEQL dig wu$
55 62 g C 44 DIVLY  (r37,(r2),r5
64 80 45 40 MOVW r5,(r4)
& 045 41 RET
456 42 div_wu$:
FE764 31 0456 4 BRW div_by_zero
459 44
459 84S div_L_L:
66 62 63 (7 0459 4? DIVLY  (r3),(r2),(r4)
01 10 045D 84 BVS div_($ |
06 O045F B4S RET x
866 849 div_LS:
FEGD 31 046 850 BRW int_overflow
046 851
846§ 85; div_Llu_Llu: :
63 D5 046 85 TSTL (r3) : Check for divide by 0
1A 13 0465 854 BEQL div_lu1s : Branch on divide by 0 |
0B 14 0467 855 BGTR ext_prec_div : Branch on +Divisor :
55 D& 0469 B56 CLRL r5 : Assume zero result L
62 63 D1 0468 857 CMPL (r3),(r2) : Compare Divident and -Divisor
046E 858 : == (divided by laq?e number)
17 1A 046 859 BGTRU set_quotient ; Result is 0, set i
55 D6 047 860 INCL r5 ; ; Result is 1
13 11 0472 861 BRB set_quotient ; Set it
0474 86; ext_prec div:
55 62 D0 0474 86 RovL (r2),rS ; Divident is quarward
56 D& 0477 Bb4 CLRL ré
r3),r5,(r4),r : Perform the
52 64 55 63 7B 0479 865 EDIV (r3),r5,(r4),r2 Perf the DIV
046 1F 0476 B66 BCS div_(u2é |
04 0480 67 RET
0481 68 div_Luls: : f
FE4L9 31 0481 69 | BRW div_by_zero
0484 870 div_Llu2s: ;
FE29 N Ozg# 5;1 BRW int_overflow
8487 7§ set_quotient:
66 55 DO 8487 74 MOVL r5,.(rd4) ; Set result
04 048A 75 RET
488 7?
488 877 div_f_f:
66 62 63 47 04 78 DIVFS  (r3),(r2),(ré)
04 04BF 79 RET
498 80
9 31 div_d_d:
66 62 63 67 0490 g DIVDY  (r3),(r2),(ré)
04 0494 g RET
495 4
495 5 div_g_g:
66 62 63 4TFD 0495 9 DIVGY (r3),(r2),(ré)
04 049A RET
498 8
498 89 div_h_h:




K 13 «
GPERMOP 15-SEP-1984 145:1 AX/VMS Macro V04-00 Page 1
384-800 dbg$perform_operator 4-SEP-1934 5;:56:4 DEBUG.SRCJDBGPERMOP.MAR; 1 » (g):

66 62 63 67FD 9 90 DIVHZ  (r3),(r2),(ré4)
04 0Q4A 91 RET
LA 9;
S 63 63 45 OcAl  8og O -T-TEilEs  (r3yced s X = BCI>4B<1> + BC2>+B<2
r r3),r i X o= >*B<1> + B<2>*B<2>
56 04 A3 04 As 45 0Q4AS 95 HULFi 4(r3’.6(r3).r6
... 3 41 04AB 9? ADDF rS5,r6,r1
51 5 LAF 9 TSTF r1
24 1 4B1 93 BEQL dig fc$
62 6; 4 4B 9 HULF% (r37,(r2),rS : Real Part Division
56 04 A2 046 A 45 4B 00 MULF 4(r35.4(ré),r6 : C<1> = (AC1>*B<1> + A<C2>*B<2>) / X
gb ;5 49 4(BD 981 ADDF rS.ré
64 6 B 4C0 9 ; DIVF rl,ré,(r4)
55 04 A2 63 45 04C4 90 MULF3  (r$),4(r2),r5 ; lmaginarx Part Division
56 62 04 A 45 86(9 904 MULF 4(r3),(r2).rb : (<25 = (AC2>*B<1> = A<CI>*B<2>) / X
55 56 6; 4CE 905 SUBF% ré,r5
04 AL 55 51 4 04D1 906 DIVF r1,r5,4(r4)
04 04D6 907 RET
8407 908 div_fc$
FOF3S 31 04D7 909 BRW div_by_zero
04DA 910
04DA 911 div_dc_dc:
00000010'EF 63 63 65 O04DA 91; MULD3S  (r3),(r3),scratchl : X = BC1>*B<1> + B<2>*B<2>
00000020°EF 08 A3 08 A3 65 04E2 91 MULDZ  8(r3),8(r$),scratch2 :
55 00000020°*EF OO0OOO0010'EF 61 O4EC 914 ADDD3 scratchil,scratch2,r5
55 73 04FB 915 1STD rS
4C 13 04FA 916 BEQL dig dc$
00000010'EF 62 63 65 O04FC 917 MULD3  (r37,(r2),scratchl : Real Part Division
00000020°EF 08 A2 08 A3 65 0504 918 MULD3  8(r3),8(rd),scratch2  : C<1> = (ACI>*B<1> + A<2>*B<2>) / X
00000020°EF  00000010°EF 69 8505 919 ADDD scratchl,scratch?
64 00000020°EF 55 6 51 9%0 DIVD rS,scratche,(ré) .
00000010°EF Os A 63 65 0521 921 MULD3  (r$),8(r2),scratchl : Imaginarx Part Division
00000020°'EF 6 08 A3 gs 052A 92§ MULD3  8(r3),(r2).scratch? : (<25 = (A<2>*B<1> = A<CI>*B<2>) / X
00000010°EF  00000020'EF ; 0533 92 SUBD scratch2,scratchl
08 A4 O00000010°'EF S5 6 053; 924 DIVD r5,scratchl,8(ré)
04 054 925 RET
0548 9%6 div_dc$: :
FD82 31 0548 927 BRW div_by_zero
0548 928
548 9;9 div_gc_gc:
00000010°'EF 63 63 4S5FD 0548 930 MULG (r3),(r3) scratchl : X = BCI>*B<1> + B<2>*B<2>
ooogggzo'er 08 A3 08 A3 45FD 0554 931 MULG3 8(r3),8(r$),scratch?
55  00000020°EF 00000019'EF &1FD 055F 93; ADDG3 scratchl,scratch2.r5
000003( 'EF sgro 595 9; 1S16 di! gc$ y
10'5? [ 6; 45FD 05 934 MULG (r3Y,(r2),scratchl : Real Part Division
00000020°EF 08 A2 08 A3 45FD 057C 935 MULG 8(r3),8(rd).scratch : C<1> = (ACI>*B<1> + AC2>*B<2>) / X
00000020'8? 80000010';? Agro 587 9 9 ADDG scratchl,scratch?
64 0 20°EF S 47FD 0593 9 DIVG r5,scratchl,(rd) ; b=
00000010°EF 08 A2 6% 45FD 059C 9 g MULG (r$),8(r2),scratchl : lnag1narx Part Division
0000C020'EF 6 08 A3 45FD O0Q5A6 9 MULG 8(r3f,(rd).scratch? : (<25 = (A<C2>*B<1> = A<CI>*B<2>) / X
00000010°EF 00 0020'§F L;FD 580 940 SUBG scratch2,scratchl
08 A4 00000010°'EF S 47FD 05BC 941 DIVG rS.scratchl,8(ré)
04 0dce g RET
3C7 943 div_gc$: .
FDO3 31 0QS5C7 944 BRW div_by_zero
SCA 945
SCA 946 div_hc_hc:
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DBGPERMOP -SEP-1984 :45:1 AX/VMS Macro V04-00 Page 19
86-800 dbg$perform_operator -SEP-1984 3? 56:4’ DEBUG.SRCJDBGPERMOP .MAR; 1 i (3)
0000010 SF 6; 6??0 CA 947 MULH (r3),(r3) gratchl : X = BCI>*B<C1> + B<2>*B<2>
5 18 A3 65FD 05D3 948 MULHZ  16(r$),16(r3) scratgh?
oooo 20" EF 8016:E; 91;8 sge 315.0 ?g% ‘s’%n;ch scratche,r
000010'8 624 62 6250 SF% 951 MULH (r2),scratchl : Real Part Division
000000 S A 18 A3 65FD 0SFB 9S§ MULH 16(r3) 16(r5) scratch?2 ; C<1> = (AC1>*B<1> + A<2>*B<2>) / X
O L SDTU'EE S BB S} A st sl
00000010°EF 10 A2 6§ 65FD 612 955 MULH r3) 16(r ):scratchl § Imaginarx Part Division
088888? O'EF 08 000%8 AF 25;8 2;* 8?? ggkn 16(r§)h5r :gr:%chz : C<2> = (A<2>*B<1> = A<CI>*B<2>) / X
. scratch2,scratc
10 A4 50000010'EF ES G;FD 6 2 953 DIVH rS,scratchl,16(ré)
04 088 920 div_ncs:
v ;
FC8¢ 3 8646 961 % BRW div_by_zero
0049 968
0649 964 ; Multiplicative Operators = Multiply
08¢ 968 bul_b_b:
66 62 63 B85 0649 967 - - MULBZ  (r3),(r2),(ré)
01 10 064D 968 BVS mul _b$
o P
u
FCSD 31 822% 3;1 BRW int_overflow
0653 97; mul _bu_bu:
55 6% 9A 0653 974 MOVZBL (r2), rS : Move to a larger 8uant1ty so overflow
56 6 9A 0656 975 MOVZBL (r3 : condition can be detected
§5 S6 (& 0659 976 MULL2 rs
000000FF 8F S5 D1 065§ 977 CMPL rS "BAXFF
046 1A 0663 978 B6TRU  mul_bu$
66 55 90 0665 979 MOVB r5,Trd)
ol
ul_bus$:
FC4e N 8669 98; = BRW int_overflow
8322 834 mul_w_w:
66 62 63 AS 066C 985 - - MULW3  (r3),(r2),(r4)
00 02 0673 983 R} e
867§ 938 mul_w$: _
FC3A 3 6;6 833 BRW int_overflow
276 991 mul_wu_wu:
55 6 gc 678 99; MOVZWL (r2).rS
& P om o Ghi
O000FFFF BF 52 ?} g?f 835 ggl;'tw :3“;5”"
64 5 82 g g gg =g¥u r .Trk)
68C 93 mul _wu$:
FC21 AN g E } 8? BRW int_overflow
68F 1 L L
66 62 63 (5 O068F 1 8‘ Wiete MULLS  (r3),(r2),(ré4)
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DBGPERMOP 15-SEP=1984 23:45:18 VAX/VMS Macro V04=00 Page 20
VOA-BOO dbgSperform_operator 6-55P-19gé 53:56:49 !DEBUG.SRC DBGPERMOP.MAR; 1 v (3)
01 10 0693 1004 BVS mul_L$
04 0695 1005 RET
696 1 09 mul _LS:
FC17 N 238 } 88 BRW int_overflow
699 1009 ; (note: in C, the code generated for this operation is much simplified -
§ggg } }? : MULLS. The reason to do so in here is to detect overflow condition.
699 101; mul_Llu_Llu: : |
55 00 62 63 7A 8699 101 EMUL (r%).(rZ),ﬁO.rS : Perform extended-precision multiplication
8 D5 069 1014 TSTL (r3) : Test muptiplier '
18 86A 1815 BGEQ positive_mulr : Multiplier >= 0
56 6 CO 06A2 1016 ADDL2 (r2),rb ; Fudge, so overflow can be detected
06A5 1017 positive mulr:
6§ DS 06A5 1018 TSTL (r2) ; Test multiplicand
0 18 06A7 1019 BGEQ positive_muld : Multiplicand >= 0
56 63 €O 06A9 1020 ADDL2 (r3),rb ; Fudge, so overflow can be detected
06AC 1021 positive muld:
56 D5 06AC 10 g TSTL ré : Test Resultllow]
06 12 06AE 10 BNEQ mul _Lu$ ; Resultllow] not= zero, overflow
64 55 DO 0680 1024 MOVL r5.Tr4) ; Get ResultChigh) as the result
04 06B3 1025 RET
06B4 1026 mul_Lus:
FBF9 31 06B4 1057 BRW int_overflow
06B7 1028
8687 1059 mul _f_f:
66 62 63 45 0687 1030 MULF3  (r3),(r2),(r&)
04 0688 1031 RET
068C 103; mul _d_d:
66 62 63 65 06BC 103 MULD3  (r3),(r2),(r4)
04 06CO0 1034 RET
06C1 1035 mul_g_g:
646 62 63 45FD 06C1 1036 MULG3 (r3),(r2),(r4)
06 06C6 1037 RET
06C7 1038 mul_h_h:
66 62 63 65FD 06C7 1039 MULH3 (r3),(r2),(ré)
06 06CC 1040 RET
6CD 1041
6CD 104§ mul_fc_fc:
55 62 63 45 06CD 104 MULF3  (r3),(r2),rS : Real Part Multiply:
56 04 A2 04 A3 45 06D1 1044 MULF3  4(r3),4(rd).ré P C<1> = ACID*BCID> = AC2>*B<2>
64 S5 56 43 06D7 1045 SUBF r6.r5,(r4) ; Real part result
5S 62 04 A3 45 06DB 1046 MULF 4(r3),(r2),r5 ; Imaginary Part Multiply:
56 04 A2 gS 44 8652 1847 MULF (r3),4(r2),ré : C<25 = ACI>*B<2> + A<2>+B<1>
04 AL 56 5 41 06ES 1048 ADDF rS.ré,4(r) : Imaginary part result
04 O06EA 1049 RET
6EB 1050 mul _dc_dc:
0000010°EF 62 63 65 6Eg 1051 MULD (r3),(r2),scratchl : Real Part Hultigly:
00000020°EF 08 A2 08 A3 65 O06F3 1 Sg MULD 8(r3),8(rd),scratch? : C<1> = ACI>*B<I> = AC2>*B<2>
64 00000010°'EF  O00000020°'EF 63 ?FD 105 SUBD 3cr tch2,scratchl,(r4) ; Real part result
00000010°EF 62 08 Ag 65 09 10564 MULD (r3) (r;).scratchl : lnaginary Part Multiply:
020°EF 08 A2 63 65 0712 1055 MULD (r3),8(r ),scratchs : (<25 = AC1>#B<2> + A2>+B<1>
00000020 EF 00000063'52 61 ;18 1056 ADDD scratchl,scratch2,8(r4) ; Imaginary part result
04 07 3 1057 RET
729 1 Sg mul _gc_gc:
00000010°EF 62 63 45FD 0729 105 MULGS (r3),(r2),scratchl : Real Part Multiply:
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DBGPERMOP 15-SEP=1984 X/VMS M 00 Page
v84-800 dbg$perform_operator 4=SEP~- 1984 5§ 4’ !SEBUG SRCSBBGPERHOP MAR;1 v
00020°EF 08 A A3 4S5FD 0732 1060 MULG 8(rd) 8(r2).scratch2 : C<1> = ACID*BCT> = AC2>*B<2>
64 00008015'§r 00 000§§'EF 43FD 0730 1§61 SUBG cr tch scratchl,(rd) ; Real part result
00000010 EF 6 Ag 4SFD 074A 1 6§ MULG (r ; ),scratchi : msg nary Part Multiply:
00000020°'EF 0B A2 63 45FD 0754 106 MULG (r3) é(r 3, scratchs 3 = ACI>*B<2> + A<C2>+B<1>
00000020 EF 00000068'52 41FD ;ZE 1064 ADDG scratchl,scratch2,B8(ré4) Imag nary part result
04 076C 1065 RET
8760 106? mul _hc_hc:
g 000010'EF 62 6% 65FD 076D 106 MULH3  (r3),(r2).scratchi ; Real Part Multiply:
00000020'EF 10 A2 10 A3 65FD 0776 1068 MULHZ  16(r$),16(r ),scratch2 ; (<1> = A<1>'B<1> - A<2>*B<2>
64 00000010'EF  00000020'EF &63FD 0781 1099 SUBH scraicﬁz.scratch1.(r4) ; Real part result
00000010'EF 68 10 Ag 65FD 785 1070 MULH 16(r3) (r%).scratch1 : Imaginary Part Multip
00000020'EF 10 A2 63 65FD 0798 1071 MULH (r3),16(rd) .scratch : (€25 = ACI1>*B<2> + A<2>'8<1>
00000020 EF 000000}8'%2 61FD 8;:% 1072 ADDH3  scratchl,scratch2,16(ré4); Imaginary part result
04 0780 1073 RET
0781 1074
0781 1075
8;8} }8;9 R R R R e e e R e e
B :
8;8}}8;3. " 02 P U L VWV 3§ and R E M A ]I NDE R
0781 1080 :tttttittttttti'ttttttItttttttttttttttttttttttttttttttItttttttttttttitttttttttt
0781 1081
0781 1085 LA . :
0781 1083 ; Multiplicative - MOD operation
0781 1084 ;
0781 1085 mod_L_L:
66 62 00 00 7A 0781 1086 EMUL #0,#0,(r2),(rd)
66 64 64 63 78 0786 1087 EDIV (r3) (r&),(r4), (ré)
64 DS 0788 1088 TSTL (ré)
Og 13 0780 1089 BEQL mod L_ret$
55 62 6 CD 078F 1090 XORL3 (r37.Tr2).r5
5S D5 07¢3 1091 TSTL rS
03 18 07¢5 109; BGEQ mod L_ret$
66 63 CO 07¢7 109 ADDL2  (r37,Trd)
07CA 1094 mod_L_ret$:
046 O07CA 1095 RET
07CB 1096
07CB 1097 mod_lu_Llu:
63 DS 07¢B 1098 TSTL (rS)
0 18 07¢D 1099 BGEQ g
646 62 6 €3 O07CF 1100 SUBLY  (r3) (rZ) (r4)
0D 15 870; 1181 BGEQU mo (u rett
66 62 D 7S N g MOVL (r27,(
08 11 0708 110 BRB mod_ (u ms
07DA 1104 mod_Lu$:
646 6 DO O7DA 1105 MOVL (r2),(r4)
64 64 64 6 78 0700 N 9 EDIV (r3),(rd),(rd) , (rd)
875 1107 mod_Llu_ret$:
04 0762 1108 RET
073 1109
073 1110 ;
07Eg 1 : Remainder Operators
7€ 111§ :
7Eg 1113 rem_L_L:
5 62 00 00 7A O7e3 1114 EMUL #0,#0,(r2),r5

~N)
N =
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DBGPERMOP 15-SEP=1984 ] AX/VMS Macro V04-00 Page 2 DB(
V04-800 dbgSperform_operator &=SEP-1 934 Sg 14 DEBUG.SRCJIDBGPERMOP.MAR; 1 ’ (i) Vo
66 55 55 63 7B OQ7e8 1115 EDIV (r3),r5,r5,(ré)
06 O7ED 1119 RET
7€E 1N
7EE 1118 rem_Llu_lu:
63 DS O7E 1119 TSTL (rS)
02 1g 7F 1120 BGEQ lu$
64 62 6 o 7F 1121 SUBL3 (r37 (r2) (ré4)
0D 15 753 1 g BGEQU  rem [u ms
64 6% D 07F 1 MOVL (r27,(
08 11 O07FB 1124 BRB rem_ [u ms
07FD 1125 rem_Lu$:
64 6; 0 87FD " 9 MOVL (r2),(r4)
64 64 64 6 B 80? 1" EDIV (r3), (rk) (ré),(ré4)
0805 1128 rem_Lu_ret$:
064 0805 1129 RET
0806 1130
0806 1131
0806 113; PR R R R A R R A N R A N R A AN R AR RN AR AR A RN NN RN NN NN RO RN
0806 1133 ;
0806 1134 ; S e S 5
0806 1135 ;
0806 1136 A e R R R e e e e ey
0806 1137
0806 1138 :
0806 1139 ; Shift Operators
8382 }}2? :hift left L hift_left Lu_lL
S e : . Same as S t left _lu_Llu
66 62 63 78 0806 116§ HL (r3),(r2),(rd4) o e
06 O080A 114
080B 1144 shift_ left Ls:
FACD 31 080B 1145 BRU shift_count_negative
0B0E 1146
O080E 1147 shift_rt_L_L:
63 D5 O0B0E 1148 STL (r3)
08 19 0810 1149 BLSS shift_rt_L$
53 63 CE 0812 1150 MNEGL (r3),r3
66 62 S3 78 0815 11N ASHL r3,(r2),(r4)
04 0819 115% RET
081A 1153 shift_rt_LS:
FABE 31 O081A 1154 BRW shift_count_negative
0810 1155
081D 1156 shift_rt_Llu_lu:
63 05 0810 1157 TST1C (r3)
21 19 8S1F 1158 BLSS shift_rt_Lu$
53 63 Cg 1 1159 MNEGL (r3),r3 ~
53 O 88 & 1160 TSTL r3
1% 13 0826 1161 BEQL set_sh1ft_result
S 93 DO 0828 116; MOVL r3.r5
55 D6 0828 116 INCL rS
56 0&(6%&00 8f S 78 0850 1164 ASHL r5,#80000000,ré6
S 62 53 78 0835 1165 ASHL r3.(r2),r5
64 55 56 (B 8839 1166 BICLY ré6,r5, (rk)
06 0830 1167 RET
8;5 1168 set_shift_result:
66 62 DO OB3E 1169 UVL (r2) (r4)
04 0841 1170 RET
0842 1171 shift_rt_Lus:

AT AT B % PRSI Ll i i . o
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V0‘v-500 dbgS$perform_operator 4=SEP-1984 52:56:4 DEBUG.SRCIDBGPERMOP . MAR; 1 . %3)
FA96 31 42 117 BRW shift_count_negative
e S
ogzs }};s ;.."""!Q'""'f"""'t"'!'.'ﬁ"t't'ti"tit"'t'.iit"ittiitt'.'t"'.t""'
0862 117% 3 P 0O W ER
0845 1178 ;
0B4S 1170 s anaat ettt A R AN R R A R R A R AR AN NN AN TR R RN RN RN RN RO
0845 1180
0845 1131
0845 N g ; Power of Operators
0845 113 :
0345 1184 power_w_w:
7E 63 3C 0845 1135 MOVZWL (r3),=(SP)
7E 62 3C 0848 1186 MOVZWL (rZ)‘-(SP)
00000000 GF 02 FB 084B 1187 CALLS #2,.G*OTSSPOWII
66 50 B0 085; 1188 MOVW r0,(r4)
04 0855 1189 RET
0856 1190
0856 1191 power_L_L:
63 DOD 0856 119% PUSHL (r3)
62 DD 0858 119 PUSHL (r2)
00000000°'GF 02 FB O0B5A 1194 CALLS #2,.G*0TS$POWJJ
66 SO DO 0861 1195 MOVL r0,(r4)
04 0864 1196 RET
0865 1197
0865 1198 power_f_L:
7E 63 DO 0865 1199 MOVL (r3),-(SP)
7TE 62 50 0868 1200 MOVF (r2), ~(SP)
00000000'GF 02 FfB 0868 1201 CALLS #2,G*OTS$SPOWRJ
66 50 50 087% 1202 MOVF r0,(rd)
06 0875 1203 RET
0876 1204
0876 1205 power_d_L:
7€ 63 D0 0876 1206 MOVL (r3),-(SP)
7E 62 70 0879 1207 MOVD (rZ)‘-(SP)
00000000°'GF 03 FfB 087C 1208 CALLS #3,G*0OTSSPOWDJ
66 50 70 0883 1209 MOVD r0,(ré&)
04 0886 1210 RET
0887 1211
0887 121% power_g_L:
7E 63 DO 0887 121 MOVL (r3),=(SP)
7e 62 SOFD 088A 1214 MOVG  (r2) =(SP)
00000000°'GF O F 838; 1215 CALLS #3,G*0OTSSPOWGJ
64 50 S0FD 95 1216 MOVG r0,(ré)
0899 1217 RET
089A 1218
089A 1219 power_h_L:
7€ 63 DO 089%A 1220 MOVL (r3),-(SP)
7E 6% 70FD 089D 1221 MOVH (rZ)‘-(SP)
00000000 GF g FB 08A1 1 g CALLS  #5,G*0TSSPOWHJ _R3
64 0 70FD 08A8 1 MOVH r0,(ré)
04 §8:3 } g RET
gAD 1226 ; Note that any time a library routine is called, the imaginary portion ;KGOO1
8g:g } g ; of the real number must be pushed on the stack before the real part. ;KG0O1
= ¢ Rt PR
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32 S%:Sb:k; !DEBUG.SRCSDBGPERHOP.HAR:1
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00000000° GF
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00000000° GF
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00000000° GF
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RET
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00000000 GF
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DBGPERMOP 15-SEP=1984 23:45:1 AX/VMS Macro V04-00 Page 25
v04~000 dbg$per form_operator 4-559-1934. 52:56:4? DEBUG. SRC IDBGPERMOP. MAR; 1 = (%)
TE 2 SOFD 0944 1 9 MOVG (r2),=(SP)
00000000° GF & FB 0948 1 CALLS  #4,G"0TSSPOWGG
64 0 SOFD 094F 1 8 MOVG r0,(ré&)
04 0953 1 RET
954 1
954 1291 power_h_h:
7E 63 70FD 0954 1 OVH (rg).-(SP)
TE 62 70FD 0958 129 MOVH (r )‘-(SP)
00000000 GF 08 FfB 89S§ 1294 CALLS #8,G*OTSSPOWHH_R3
66 50 70FD 0963 1295 MOVH r0,(r4)
04 0967 1 99 RET
968 129
968 1298 power_fc_fc:
43 04 Ag 50 0968 1299 MOVF 4(r3),=(SP)
7TE 6 50 096C 1300 MOVF (r3),=(SP)
7€ 04 A2 sg 096F 1;01 MOVF  4(r2),-(SP)
12 13 0973 1 Oi BEQL 1% : Check if the first operand=0 ;Kg001
7E 62 50 0975 130 MOVF (r2) ,=(SP)
00000000°'GF 04 FB 8978 1304 2%: CALLS  #4,G*OTSSPOWCC :KG001
66 50 S0 097F 1305 MOVF r0,(r4)
04 A4 51 50 0982 1306 MOVF r1,4(ré)
.- 04 0986 1%07 RET
0987 1308
7E 62 50 0987 1309 1s: MOVF (r2),=(SP) : Check the second ;KGO0
EC 12 098A 1310 BNEQ 4 : Are both = 0? :KG001
8 AE DE 098C 131 MOVAF  8(SP),SP : Yes, get rid of args. :KGO01
00028ED8 8F DD 0990 131§ PUSHL  #dbg$_undexpn : Signal Undefined Exp. :KG001
00000000°GF 01 FB 0996 131 CALLS #1,G*CIBSSIGNAL ; Signal it :KG001
04 0990 1314 RET : And exit :KG0O01
099 1315
099E 1316 power_dc _dc: : :
7E 08 A3 70 099 1317 MovD 8(r3),-(SP) ; Push imaginary part first :KG001
TE 63 70 09A2 1318 MOVD (r3),=(SP) : Push the real part last +KGO01
7E 08 A2 70 09AS 1319 MOVD  8(r2j,-(SP) ; :KG001
12 13 09A9 1320 BEQL 1% ; Check if first op=0 +KG0O01
7E 62 70 09AB 1321 MOVD (rZ)‘-(SP) ;KG0O01
00000000°" GF 08 FB 09%A 1325 2%: CALLS #8,G*OTSSPOWCDCD_R3 + KGO0
66 S0 70 0985 132 MOVD r0,(ré)
08 A6 52 70 0988 1356 MOVD r2.8(r4)
06 098C 1325 RET
098D 1326
7 62 70 8980 1%27 1$: MOVD (r2),-(SP) ; Same as F, almost : KGO0
EC 12 09C0 1328 BNEQ $ + KGO0
SE 08 AE 7€ 9CE 1g E MOVAD (SP),SP : kG001
00028ED8 8F DD 09C6 1330 PUSHL  #dbg$_undexpn : KGO0
00000000°GF 01 FB 9C§ 1331 CALLS #1,6*CIBSSIGNAL +KGO01
064 09D 133; RET :KGOO01
0904 1;3
904 1 g& power_gc ac:
7€ 08 A3 S0FD 09D& 1335 ROVG 8(r3),~(SP) ; See comments for FCRDC ;KGO0
7€ 63 SOFD 0909 1 3? MOVG (r3),=-(SP) +kGOO1
7€ 08 Ag sorg 9pD 133 MOVG  8(r2},-(SP) kG001
1 1 9E2 1 gg BEQL 1% +KG0O01
7€ sg SOFD 0964 1 MOVG (r2), =(SP) + KGO0
00000000 GF FB 0Q9E8 1340 2%: CALLS #8,G*OTSSPOWCGCG_R3 ;KGO0
64 5g SOFD O09EF 1341 MOVG rQ,(ré4)
08 A4 52 SOFD O09F3 1342 MOVG ré.8(rd)
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DBGPERMOP 15-SEP=1984 23:45:1 AX/VMS Macro V04-00 Page 2
VSG-SOO dbg$perform_operator 6-SEP-1986 5%:56:4’ !DEBUG.SRC DBGPERMOP .MAR; 1 ’ (g)
04 gF 1343 RET
TE 62 SOF 9: } 22 1% MOVG {(r2),=(SP) 6001
: rel),= :K
Eg 13 9FD 1 &? BNEQ $ ;KG0O01
58 Og AE 7 O9FF 134 MOVAG (SP),SP :KG0O01
80 28ED 8? DD OAO% 134 PUSHL  #dbg$ _undexpn ;KG001
00000000 GF 1 FB 0AO09 134 CALLS #1,G*CIBSSIGNAL : KGO0
06 0A10 135 RET :KG001
A1l 1351
0A11 1 Si
0A11 1 g ;it.iit"iit'.ttt'*'"ttt't"tt'it.itt.ttt.i"'t"""."Q.'l.""'."ﬁ""'"'
A1l 1354 ;
§:}} } gS : C H AR AND B 32 % $E T R L % 8
8A11 1 gz E'."i'!"""""""0""..'...tit'ttttttt'liittttt'ttt!i.."'i'tt"i."t."'
A1l 1
0A11 1359
8A11 1%60 ; Concatenation
A1l 1361 ;
0A11 136; concat_t_t:
00000038°'EF DD O0A11 136 PUSHL arg2_desc
00000030'EF DD O0A17 1364 PUSHL argl_desc
0000040'EF DD OAlg 1365 PUSHL result _desc
00000000°'GF 03 FB 0A23 1366 CALLS  #3,G*STRSCONCAT
1 50 D1 O0A2A 1367 CMPL r0,#ss$_normal
01 12 0A2D 1368 BNEQ concat_t$
04 8A F 1369 RET
A30 1370 concat_t$:
51 00000030°'FF 3C OA30 1371 MOVZWL aargi_desc,r!
52 00000038°FF  3C 8A 7 137§ MOVZWL @arg2_desc,r?
53 000040°'FF 3C OA3E 137 MOVZWL @aresult_desc,r3
Si 21 CO 0A4S 1374 ADDL2 rl,r
5 g D1 O0QA4B 1375 CMPL re,r
0 15 0A4B 1376 BLEQ concat_ok$
F899 31 O0QA4D 1377 BRW string_truncate
O0A50 1378 concat_ok$:
04 O0A50 1379 RET
0AS1 1380
0A51 1381 eql_vt_vt:
63 62 B1 0AS1 138; CMPY (r2),(r3)
00 13 O0AS54 138 BEQL eal_t_t
00028668 8F DD 0AS6 1%84 PUSHL # bas strn?gad
00000000°'GF 01 FB OASC 1385 CALLS  #1,6*CIBSSIGNAL
Ad lg 9 eql_t_t: :
66 01 DO 0A63 1 MOVL ,(rd)
00000038'EF DD 0A66 1388 PUSHL arg2_desc
00000 O'SF DD A? 1389 PUSHL argl_desc
00000000 GF 5 F A 1390 CALLS IS.G'STRSCOHPARE
5 D5 O0A79 1391 TSTL r
02 1 A78 1 9; BEQL eql_t$
66 D& OA7D 139 CLRL (r4Y
A7F 1394 eql_t$:
F883 31 OQA7F 1395 BRW branch_ret
Ag 1 9?
ASS 1398 gea_vt_vt
eq_vt_vt:
63 62 81 OABs 1399 P°-Y'-Ylinw  (r2).(r®)




!DBGPSRHOP 15-SEP-1924 5;:45:1; !A!/VHS Macro V04-00
v04-000 dbg$perform_operator 4&=SEP=-1984 23:56:4 DEBUG.SRCIDBGPERMOP .MAR; 1
D 13 OA ; 14 ? BEQL seq_t_t
00028668 8F DD OAB7 14 PUSHL  #dbgs-strngpad
00000000 GF 1 F8 : 2 }2 i 3 CALLS #1,5*CIBSSIGNAL
e :

86 01 D0 0A94 1404 »et. MOVL #,(rd4)
gt BER EE MR e
00000000 GF §3 ¢ “2 }289 CALLS c(z)?c'smconme

r
02 18 O0AAC 1408 BGEQ ?eq t$
64 D4 :a }21? s CLRL r4y
e :
F852 M o:g }2}; e BRW branch_ret
0AB3 1414 gtr_vt_vt:
3 88 T ase 1412 gl of W
00028668 85 DD 0QABS 141? PUSHL dbES'strn pad
00000000 GF 1 FB 8:% }2}3 g CALLS #1,G*CIBSSTGNAL
r :
01 D0 OACS 14209 = T MOvL #1,(rd)
ottt B od gl Bl e
00000000 GF 02 F 0AD4 14§§ CALLS IZ?G'STRQCOHPARE
SO DS OQADB 1424 TSTL r0
02 14 O0ADD 14%2 BGTR ?tr t$
64 D& 8:2; }2 ¥ o CLRL r4y
r ts$:
F821 31 O0AE1 1428 e BRW branch_ret
¢ 1
OAE4 1431 leq_vt_vt:
o B R
00028668 8F DD OAE9 1434 PUSHL ldg't'strn?gad
00000000 GF 0 FB 8:;2 }2%5 \ g CALLS #1,G*CIBSSIGNAL
01 00 OAre 1437 *%"Twow  m.rw)

OSB:EF DD OAF9 1438 PUSHL arg2_desc
oot 0 B S HE AR B
SO DS 0BOC 1441 TSTL r0
02 15 0BO 164; BLEQ leq_t$
66 D& 8%} }22‘ ek P CLRL (r4Y

F7FO 31 0B12 1445 N b BRW branch_ret
Oa13 1447
§§15 1&63 Lss_vt_vt:
63 82 8% Dala 1450 b I
0286 gf DD 1A 1451 PUSHL ldb'i'strn?gad
00000000°'GF 01 FB 9 }2%; = t_CALLS #,6*CIBSSTGNAL
81. 01 DO 7 1456 T T movL  M,(r&)
00000038°EF DD A 1455 PUSHL arg2_desc
00000030'EF DD 0 1456 PUSHL argl_desc
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DBGPERMOP
V04-600
00000000° GF gg
0
64
F78F
63 62
0D
000286 8F
00000000 GF 1
64
00000038 EF
00000030 EF
00000000°'GF 02
50
03
64 01
F78E
64
63 6
0
64 01
F781
63 g2
08
66 01
F774
64
63 6;
0
64 01
F767

15-SEP-19
dbg$perform_cperator 4=SEP-19
;g gig }257 ge%ts IS.G‘STRSCOHPARE
r
19 0BSF 14?3 BLSS lss_t$
D4 gzl }22? s CLRL (r4Y
s_t$:
3N Bkg 146§ ~  BRW branch_ret
st 1
B46 1465 neq_vt_vt:
B1 0B 1469 CMPW (r2),(r3)
13 0849 146 BEQL  neq_t_t
DD 6? 1468 PUSHL  #dbg$ strn?gad
FB 0BS 149 CALLS  #1,G*CIBSSIGNAL
0B58 1470 neq_t_t:
Dé 0BS5S 1471 CLRL (ré)
DD OBSA 147; PUSHL arg2_desc
DD 0B60 147 PUSHL argl_desc
FB 0B66 1474 CALLS  #2,G®STRSCOMPARE
13 08F 14re BEQL  neq_t$
00 83;2 }2;5 " MOVL l1?fr4)
ne :
31 0B74 1479 - BRW branch_ret
0B77 1480
0B77 1481
& 11k
0877 1484 : O W Ve Gae N B
0B77 1485 ;
0B77 1486 ;
077 1488
0877 1489 ; Equality Operators
877 1493 eql_b_b
3 :
¢ 0877 1492 Sttlon 1)
R Y B
@
os 83;; }232 o MOVL J?.trk)
e :
3 8881 1497 Ve BRW branch_ret
g: }283 eql_w_w:
D4 34 1300 Clom  (ra)
B1 6 1501 CMPW (r2),(r3)
12 89 150; BNEQ e?l wh
00 8382 }go‘ b b MOVL #1,Trd)
eql_w$:
31 oegg }g§5 e BRW branch_ret
9N 1509 eql_L_L:
D& 91 1508 CLRL (rd)
o N8 R oD
&
1 gggg 1811 ROWL ".tr4)
3 :
b3 98 lglg . BRW branch_ret

AL AR AR Rt R i i 2222222222222 22)

S AL AAAA AR AR R Rttt it i 02 202200
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Page Zg
UG.SRCJIDBGPERMOP .MAR; 1 (3




e e e -

V04-000

04 A3

08 A3

dbgSperform_operator

eql_f$:

eql_d_d:

eql_d$:

eql_g_g:

eql_g$:

eql_h_h:

eql_h$:

eql_fc_f

08

3

i
E>
EB
i
EA
ED
EF
Fé&
Fé
F9
F9
FC
FC
;C
02

e o el e i D i sl e e e i i e e D il i e e e o e e e o i e o o D e e e o el i i e e i e e e e i e e e el e e e e e
wviwvauauaua T U uAauA AT AT AUTIUA U A WU AU AA VUYWAY A YU LA T LA LA U AT AT T UL U LA U LA UL U YA AU U T UATUILUAWUALUILA
~NO-ONONONONONONON OO VNNV S 85 85 85 85 85 8 8 5 8 LA W N N A L A N AN AN NN NONINONONINOND) =3 b b e b

DO NO NS AN = O OO NS N = OO 00 NN VN 8 LN = O O 00 NOM WSS LN = OO 00 NN NS WWN) -2 O 0 00 O W o~

Pttt o ]

wh

—
-
O S~

eql_gc_gc:
9c_9 N

MOVL
BRW

CLRL
CMPD
BNEQ
MOVL

CLRL

BNEQ
MOVL

BRW

CLRL
CMPH
BNEQ
MOVL

c:

CLRL
CMPF
BNEQ
CMPF
BNEQ
MOVL

eql_fc$:
e BRW

eql_dc_dc:

CLRL
CMPD
BNEQ
CMPD
BNEQ
MOVL

eql_dc$:
BRW

CLRL
CMPG
BNEQ

(rg)
(rf)iérS)
@

l?,frk)

branch_ret

(rd)
(r%)agrS)
e

l?.frk)
branch_ret

(rd)
(r%).érS)
e
",
branch_ret

r3)
)
branch_ret

.-~
~

o
h$
ré

w0 ~~
-0 =

(rd)
(r2),(r3)

e?l fc$

4 {2;.:(r3)
& (4
l?,frk)
branch_ret
(r4)
(r2),(r3)
e?l dc$
8(r2),8(r3)
eql _dc$
#1.Trd)

branch_ret

1
A

?

AX/VMS Macro V04-00
DEBUG.SRCIDBGPERMOP .MAR; 1
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DBGPERMOP 15-SEP-1984 145:1 AX/VMS Macro V04-00 Page
v06-800 dbgSperform_operator 4-5EP-1986 55:56:4g DEBUG.SRCIDBGPERMOP .MAR; 1 ’ %g)
08 A3 08 A 51:% E : %5;1 gngg 8([2).g(r3)
e ¢
64 R 0c 1 7§ MOVL 0?.t?4)
COF 1574 eql_gc$:
F6F3 3N E1F };;5 BRW branch_ret
C1§ 157? eql_hc_hc:
64 _ D& 0C12 1578 CLRL (ré)
63 62 71FD 0C14 1579 CMPH (r2),(r3)
0B _ 12 0C18 15%0 BNEQ egl-hcs
10 A3 10 8§ 71:0 §ElA }581 g::g 1 {r%)‘16(r3)
@ ¢
66 01 05 C g 1§a§ MOVL #1,Tr4)
0C 1584 eql_hc$:
F6DD 31 0C25 1585 BRW branch_ret
0C g 1536
0C 1587
0C g 1588 neq_b_b:
66 D& OC 1589 CLRL (ré)
63 6% 91 O0C2A 1590 CMPB (r2),(r3)
0 13 0C2D 1591 BEQL neq_b
66 01 D0 OCeF 159; MOVL #,Trd4)
0C 1593 neq_b$:
F6DO 31 0C32 1594 BRW branch_ret
0C35 1595
0C35 1596 neq_w_w:
64 D& 0C35 1597 CLRL (r4)
63 6 Bl O0C37 1598 CMPW (r2),(r3)
0 13 0C3A 1599 BEQL neq_w$
64 01 DO 0C3C 1600 MOVL ”n.,Tre)
OC3F 1601 neq_w$:
F6C3 31 OC3F 1605 BRW branch_ret
8(4 160
€42 1604 neq_L_L:
66 D& 0C42 1605 CLRL (r4)
63 6% D1 0C44& 1606 CMPL (r2),(r3)
03 13 0C4? 1607 BEQL  neq_($
64 01 O 8c49 1608 MOVL #.,Tr4)
C4C 1609 neq_L$:
F6B6 31 0C4C 1610 BRW branch_ret
0C4F 1611
0C4F 161; neq_f_f:
64 D& OC4F 161 CLRL (r4)
63 6 51 8CSI 1614 CMPF (r2),(r3)
03 13 0C54 1615 BEQL  neq_{$
64 0 D0 0C56 161? MOVL ,Trd)
8CS9 1617 neq_f$:
F6A9 31 0C59 1613 BRW branch_ret
C5C 161
C5C 1620 neq_d_d:
64 94 C5C 1621 CLRL (r4)
63 6 1 0C5E 16 ; CMPD (r2),(r3)
0 13 0C61 16 BEQL neq_d$
66 01 DO O0C63 1624 MOVL n,Trd)
C66 1625 neq_d$:
F69C M Cbs 16 9 BRW branch_ret
69 16




DBGPSRHOP
v04-000

04 A3

08 A3

08 A3

10 A3

64
63 6§
64 81
F68E

64

63 6;
64 81
F680

63 62
02

64

04 A
08

66 01
F66(

63 62
02

64

08 A
08

66 01
F658

63 62
02

64

08 A
08

64 01
F642
63 62
02

64
10 Ag
64 81

dbg$perform_operator
€69 1628 ne :
06 0y 1639 "°9=9-% i a
Slfg (6B 16 CMPG
1 csr 16 BEQL
DO 0C71 16 § MOVL
€764 1633 neq_g$:
31 0C76 1634 BRW
C77 1635
€77 1636 neq_h_h:
D4 0C77 1637 CLRL
T1F €79 1638 CMPH
1 C70 1639 BEQL
D C7F 164? MOVL
0C82 1641 neq_hS$:
31 0C8 166; BRW
ch 164
0C85 1644 neq_fc_fc:
51 0C85 1645 CMPF
12 ocga 1646 BNEQ
D4 OCBA 1647 CLRL
0C8C 1663 test_imaginaryf:
51 0C8C 164 MPF
13 0C91 1650 BEQL
D0 0C93 1651 MOVL
0C96 165% neq_fc$:
31 0C9% 165 BRW
0C99 1654
0C99 1655 neq_dc_dc
71 0C99 1656 CMPD
12 0C9C 1657 BNEQ
D4 0(95 1658 CLRL
O0CAD 1659 test_inaginaryd:
71 0CAQ 1660 MPD
13 0CAS 1661 BEQL
DO OCA?7 166; MOVL
OCAA 1663 neq_dc$:
31 OCAA 1664 BRW
OCAD 1665
OCAD 1666 neq_gc_gc:
S1FD OCAD 1667 CMPG
12 0CB1 1668 BNEQ
04 8(83 1669 CLRL
(B3 1670 test_inaainaryg:
51Fg CB5 1671 MPG
1 (88 167§ BEQL
00 0OCBD 167 MOVL
CCO 1674 neq_gc$:
31 0CCO 1675 BRW
CC 1679
CC3 1677 neq_hc_hc:
71¢D 0CC 1673 CMPH
12 0CC? 167 BNEQ
D4 0CC9 1680 CLRL
cCB 1681 test_inaainaryh:
71Fg CC? 16 g MPH
1 (D1 16 BEQL
DO O0CD3 1684 MOVL

(r4)
(r2),(r3)

neq_g$
1ot

branch_ret

(ré)
(rZ)ﬁérS)
ne
31?Tr4)

branch_ret

(r2),(r3)
test_imaginaryf
(rd)

4(r2),4(r3)
neq_fc$
#1,Tr4)

branch_ret

(r2),(r3)
test_imaginaryd
(ré)

8(r2),8(r3)
neq_dc$
#1,Tr4)

branch_ret

(r2),(r3)
test_imaginaryg
(ré)

8(r2).g(r3)
ne C
1 0184)

branch_ret

(r2),(r3)
test_imaginaryh
(r4)

16(r2) ,16(r3)
neq hc‘
#M.,Tr4)

21988 43:

4
56:4

5:19 ¥AXIVHS Macro V04-00
6 DEBUG.SRCIDBGPERMOP .MAR; 1
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DBGPERMOP 15-SEP=1984 23:45:1 AX/VMS Macro V04=00 Page 32
VOA-SOO dbg$perform_operator 4= EP-1984 53:56:" !DEBUG.SRC DBGPERMOP.MAR; 1 . (g).
CD6 1685 neq_hc$:
F62C 3 CD§ 16 BRW branch_ret
D9 16
CD9 1688
Egg 1298 .'tiitiit'ti"'t"tt"tt"tt't"'ttlQttt't.tt'."t"ltttttt.itttttt.'ittttitt'tt'
Egg }gg1 : G E @ and 6 T R and L E @ and k5 3
§Egg }232 PR R R R R RN AR R AR AR RN NN TR AR AN NN RN AN RN
0Cb9 1698 : Relational Operat
: Relational Operators
8CD9 1699 :
8(09 1698 geq_b_b:
64 01 D0 cD9 1999 MOVL #1,(r4)
63 62 91 0CDC 1 80 CMPE  (rd),(r3)
02 18 OCDF 1701 BGEQ ?eq b$
64 D& OCE1 170% CLRL r4y
OCE3 1;0 geq_b$
F61F 31 OCE3S 1704 BRW branch_ret
0CE6 1705
OCE6 1706 geq_w_w:
66 01 DO OCE6 1707 MOVL #,(rd)
63 62 OCE9 1708 CMPd (rd),(r3)
02 18 OCEC 1709 BGEQ eq_w$
646 D& OCEE 1710 CLRL r4y
OCFO 1711 geq_w$
F612 31 OCFO 1712 BRW branch_ret
OCF3 1713
OCF3 1714 geq_L_L:
66 01 DO OCF3 1715 MOVL #1,(rd)
63 62 D1 OCF6 1716 CMPL  (rd),(r3)
02 18 OCF9 1717 BGEQ geq (s
64 D& OCFB 1718 CLRL r4y
OCFD 1719 geq_L$
F605 31 OCFD 1720 BRW branch_ret
0000 17%1
' 0000 17 g geq_Llu_Llu:
64 01 PO 0DP00 172 MOVL #1,(r4)
63 62 D1 0D0O3 172% CMPL  (rd),(r3)
02 1€ 0D0&6 1725 BGEQU geg (us
66 D& 0D0O8 1726 CLRL r4y
ODOA 1727 geq_Llu$:
F5F8 31 8DOA 1728 BRW branch_ret
DOD 1729
0080 1730 geq_f_f:
64 0 D0 O0DOD 1731 MOVL #1,(r4)
63 62 51 8013 173; CMPF  (rd),(r3)
2 18 0p13 17 BGEQ geq ts
66 D& 0D15 17;4 CLRL r4y
D17 1735 geq_1$:
FS5EB 31 0D17 1739 BRW branch_ret
DI1A 17
D1A 17 g geq_d_d:
64 o1 90 D1A 17 MOVL #1,(rd)
63 62 71 001D 1740 CMPD  (rd),(r3)
02 18 0020 1741 BGEQ geq_d$
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646 D& 0D 174 CLRL (r4)
\ D f 1743 geq_d$: '
FSDE 31 O0D24 1744 BRW branch_ret
B z
eq--: i
66 01 00 0057 1767 P99 %wou  w1.cre)
& 85 °'18 \Qose 1743 s B L |
e
6 ¢ 0585 1740 CLRL  Tray®
80 1751 geq_g$:
FSDO 31 0D 17S§ BRW branch_ret
80 175
D 1754 geq_h_h: |
66 01 DO oogs 1755 MOVL  #1,(r&)
63 65 71FD 0D38 17§6 CMPH  (rd),(r3)
0 18 0D3C 1757 BGEQ eq_h {
66 D& 0035 1758 CLRL r4Y
0D40 1759 geq_hs: |
FSC2 »N Obkg 1760 BRW branch_ret
0D43 1761 |
0D43 176§ r
0D43 1763 gtr_b_b: ?
66 01 DO 0D43 1764 MOVL  #1,(r4) |
63 62 91 O0D4b 1765 CMPB  (rd),(r3) |
02 14 0D49 1766 BGTR tr b ;
64 D& OD4B 1767 CLRL r4y |
0D4D 1768 gtr_bs: |
F585 31 O0D4D 1769 BRW branch_ret
0psS0 1770
0D50 1771 gtr_w_w: ,
66 01 DO oosg 177; MOVL  #1,(rd&) |
63 62 B1 0053 177 CMPW  (rd),(r3) |
02 14 0D56 1774 BGTR tr_w$ | |
64 D& OD58 1775 CLRL r4y |
ODSA 1776 gtr_w$:
FSA8 31 OD5A 1777 BRW branch_ret
0DSD 1778
0D5D 1779 gtr_L_L:
646 01 D0 0D5D 1780 MOVL  #1,(r&)
63 62 DI oocg 1781 CMPL  (rd),(r3) |
02 14 0D6 173; BGTR gtr (s |
64 D& 0D65 173 CLRL r4y |
0067 1784 gtr_L$:
FS98 31 8067 1785 BRW branch_ret
D6A 1786
OD6A 1787 gtr_Llu_Llu:
66 01 DO OD6A 17 g MOVL  #1,(rd)
63 62 D1 8090 173 CMPL  (rd),(r3)
02 1A 0D g 1790 BGTRU gtr (us
66 D& 0D72 1791 CLRL r4y
D74 179; gtr_Lus:
FSBE 31 0D74 179 BRW branch_ret
D77 179
D77 1795 gtr_f_t:
66 01 D0 0077 1799 MOVL  #1,(r4)
63 65 §1 OD?A 179 CMPF (ré),(r3)
02 14 Op7D 1798 BGTR  gtr_f$
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66 D& OD7F 1799 CLRL (ré)
081 1 80 gtr_f$:
F581 N 882 } 01 BRW branch_ret
D84 1 o§ gtr_d_d:
66 0 DO 8034 1804 MOVL #1,(r4)
63 eg 71 0D87 1805 CMPD  (rd),(r3)
0 14 ODBA 1806 BGTR tr_d
64 D& ODBC 1807 CLRL r4y
ODBE 1808 gtr_d$:
F574 31 OD8E 1809 BRW branch_ret
0091 1310
0091 1811 gtr_g_g:
64 01 DO 009 181; MOVL #,(r4)
63 62 S1FD 0D94 181 CMPG  (rd),(r3)
02 14 0098 1814 BGTR tr_g$
66 D& OD9A 1815 CLRL r4Y
0D9C 1816 gtr_g$:
FS566 31 O0D9C 1817 BRW branch_ret
0D9F 1818
OD9F 1819 gtr_h_h:
66 0O 0 OD9F 1820 MOVL #1,(r4)
63 62 71FD ODA2 1821 CMPH  (rd),(r3)
02 14 O0DA6 182% BGTR tr_h
64 D& ODAB 182 CLRL r4Y
ODAA 1824 gtr_h$:
F558 31 ODAA 1825 BRW branch_ret
ODAD 1826
ODAD 1827
ODAD 1828 Lleq_b_b:
64 01 DO ODAD 18;9 MOVL #1,(ré4)
63 62 91 0DBO 1830 CMPB  (rd),(r3)
02 15 0pB3 1831 BLEQ leq_b$
64 D& 0DBS 183§ CLRL (r4y
0DB7 1833 Lleq_b$:
F548 31 O0DB7 1834 BRW branch_ret
ODBA 1835
ODBA 1836 leq_w_w:
646 01 DO ODBA 1837 MOVL #1,(r4)
63 62 B1 0DBD 1838 CMPW (), (r3)
02 15 0pCO 1839 BLEQ leq_w$
64 D& 0DC2 1840 CLRL (r&Y
ODC4& 1841 leg_ws:
FS3E 3 80(4 184§ BRW branch_ret
DC7 184
ODC7 1844 leg_L_L:
66 01 DO ODC7 184S MOVL #1,(r4)
63 62 D1 ODCA 1846 CMPL  (rd),(r3)
02 15 O0DCD 1847 BLEG Lleq (S
64 D& 8DCF 1843 CLRL (r4Y
DD1 1849 leq_L$:
F531 31 0pD1 1850 BRW branch_ret
8006 1851
DD4 1 Si leq_lu_lu:
66 01 DO O0DD& 185 MOVL #1,(r4)
63 65 D1 8007 1854 CMPL  (rd),(r3)
02 18 ODDA 1855 BLEGU Leq_[u$

~ N
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~
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66 D4 pDC 1 59 CLRL (r4) '
DDE 1857 leq_Lus:
F526 ¥ DDS 1 53 BRW branch_ret
DE 185
DE1 1860 Leq_f_t:
64 0 g? DE1 1861 MOVL #,(r4)
63 6 DE4 1 6; CMPF (rd),(r3)
02 15 ODE? 186 BLEQ lez fs
646 D& ODE9 1864 CLRL (r4Y
DEB 1865 leq_f$:
F517 31 ODEB 1866 BRW branch_ret
SDEE 1867
DEE 1 63 leq_d_d:
64 01 90 ODEE 186 MOVL #1.,(rd)
63 62 71 ODF1 1370 (MPD  (rd),(r3)
02 15 ODF& 1871 BLEQ leq d$
64 O0DFé 187§ CLRL (r4y
ODF8 1873 Leq_ds$:
FS0A 31 ODF8 1874 BRW branch_ret
ODFB 1875
ODFB 187? leq_g_g:
66 01 D0 ODFB 187 MOVL #1,(r4)
63 eg S1FD oors 1878 CMPG  (rd),(r3)
0 15 O0E02 1879 BLEQ leq_g$
64 0EO4 1880 CLRL (r4y
OEO6 1881 Leq_g$:
F4FC 31 OQEO06 188% BRW branch_ret
0E09 188
0EQ9 1884 Leq_h_h:
66 01 0E09 1885 MOVL #1,(rd)
63 62 71FD OEOC 1886 CMPH  (rd),(r3)
02 OE10 1887 BLEQ Lleq_h$
66 D& OE12 1888 CLRL (r4y
OE14 1889 Leq_h$:
FGEE 31 OQE14 1890 BRW branch_ret
0E17 1891
0E17 189;
OE17 1893 Lss_b_b:
64 01 DO OE17 1894 MOVL #M,(rd)
63 62 0E1A 1895 CMPB  (rd),(r3)
02 19 OQEID 1896 BLSS lss_b$
64 D OE1F 1897 CLRL (r4y
0E21 1898 Lss_b$:
FGE1 N 85%1 1899 BRW branch_ret
E24 1900
0E246 1901 Lss_w_w:
64 01 DO 8E 4 190; MOVL #,(r4)
63 62 B1 0E27 190 CMPW  (rd).(r3)
02 19 0E2A 1904 BLSS lss w$
64 D& 85 C 1905 CLRL (r4Y
E2E 1909 lss_w$:
F&D4 31 OQEZ2E 190 BRW branch_ret
E3S1 1908
E31 1909 Lss_L_L:
646 O DO OE31 1910 MOVL #1,(r4)
63 65 D1 O0E3& 1911 CMPL (rd),(r3)
02 19 O0E37 1912 BLSS  Llss_($

~n
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N
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66 D& OQE39 1913 CLRL (ré)
E3B 1914 Lss_LS:
FeC?7 31 OQE3B 1915 BRW branch_ret
E3E 191?
ESE 1917 Lss_lu_lu:
66 01 DO OE3E 1918 MOVL #,(rd)
63 6% D1 OE41 1919 CMPL  (rd), (r3)
02 1F O0E4t 1920 BLSSU  Lss_[u$
66 D& OE4e 1921 CLRL (r4y
8E4 19 § lss_Lus:
F4BA 31 OQE4B 19 BRW branch_ret
8E68 1924
E4B 1925 Lss_f_f:
66 01 DO OE4B 1926 MOVL #1,(rd)
63 62 S1 OE4E 1927 CMPF  (rd),(r3)
02 19 O0ES1 1928 BLSS lss_f$
64 D& 0ES§ 1929 CLRL (r&y
QES5 1930 Lss_f$:
FGAD 31 OQESS 1931 BRW branch_ret
0ES8 193§
OES8 1933 Lss_d_d:
66 01 DO OES8 1934 MOVL #,(r4)
63 62 71 O0E5B 1935 CMPD  (r),(r3)
02 19 OESE 1936 BLSS lss_d$
646 D& OQE60 1937 CLRL (r4Y
0E62 1938 Lss_ds:
FGAO 31 OQE62 1939 BRW branch_ret
0E6S5 1940
OE6S 1941 Lss_g_g:
66 01 DO OE6S 196§ MOVL #,(r4)
63 62 S1FD OE68 194 CMPG  (rd),(r3)
02 19 O0E6C 1944 BLSS lss_g$
646 D& OQEGE 1945 CLRL (r4y
0E70 1946 Lss_g$:
Fe92 31 0572 1947 BRW branch_ret
0E73 1948
0E7g 1949 Lss_h_h:
66 01 0E735 1950 MOVL #,(rd4)
63 62 71FD O0E76 1951 CMPH  (rd),(r3)
02 QE7A 195; BLSS lss_h
646 D& OQE7C 195 CLRL (r4y
QE7E 1954 Lss_hs:
F4B4 31 OQE7E 1955 BRW branch_ret
8531 195?
E81 195
OE81 1958
OEBT1 1959 ottt et ettt R R R A AR AR R R R R R R AR AR A AR TR R R AR AR AR R RN RN R AR RINRRO NS
E81 1960 ;
8581 1961 ; B 1 T % 1 % & AN D and E Q V and N O T
858} }32; : 0 R and X 0 R and Il M P
0521 1964 Et.tt.tt'ttttet't'tttttttttttatttntttttttttt'tttt'tttttttt-t'ttttt-tttttt'ttttt
0E81 1965
8E81 1969 A
EB1 1967 ; Bitwise Operators
0531 1968 ;
0EB1 1969 bit_and_b_b:
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v04-800 dbg$perform_operator L-SEP-1934 32:56:49 !DEBUG.SRC DBGPERMOP .MAR; 1 . (g).
5 9 EDB 7 MCOM (r2), r2
64 6§ ?3 88 ED § 8 BlSBg r2, (r3), (r&)
* OEES 3090 bit_imp_u v
Jimp_w_w:
Sg 2; B EE 8 1 HCOH% (r2), r2
64 6 A EE6 20 i BISw r2, (r3), (ré)
Ot DFEB 5034 bit_imp_i L
m :
28 % OEEs 5035 Ot~ °'nconk (rd), r2
66 6 C9 OEE 0 9 BISL r2, (r3), (r4)
04 OEF 8 RET
0EF3 5039
8%: 82? :tQt'Q""'ft"t"tt"'f"'ti!l'tlttt...'ttttt'itt'Iitttitittttttttt'ifiititi'f
8%; 82; ; L OGI CAL AND ad NOT and 0 R
OEF 044 ;ttttt't'ttttttttttf!tttttttttttttlttlttt'tttttttttﬁ't!ttt't'tti"t"ti'ttittit
QEF3 2045
OEF3 5047 : Logical 0
; Logica erators
Bt Bai T
0EF3 2049 and_b_b:
62 95 OEF 050 1STB (r2) ; AND
2C 13 O0EF5 2051 BEQL set_and_result
63 95 O0EF7 205§ TSTB (r3Y
28 13 O0QEF9 205 BEQL set_and_result
66 01 DO OEFB 5054 MOVL #1,Tr4)
04 OEFE 2055 RET
OEFF 2056 and_w_w:
62 BS OEFF 2057 TSTW (r2)
20 13 OF01 2058 BEQL set_and_result
63 B85 O0F03 2059 TSTW (r3Y
1C 13 0F05 2060 BEQL set_and_result
66 01 D0 OF07 3061 MOVL .,Tr4)
04 OFOA 06% RET
OF0B 2063 and_L_L:
62 D5 OF0B 2064 TSTL (r2)
14 13 O0FOD 2065 BEQL set_and_result
63 D5 OFOF 2066 TSTL (r3Y
10 13 OF11 2067 BEQL set_and_result
66 01 DO OF13 2068 MOVL ,Trd)
04 OF16 2069 RET
F17 870 and_d_d:
62 73 O0F17 71 TSTD (r2)
Og 13 0F19 07; BEQL sei and_result
6 73 0F18 207 TSTD (r3Y
064 13 OF1D 2074 BEQL set_and_result
66 01 DO OF1F 2075 MOvL  #1,Tré4)
04 OF 079 RET
F 077 set_and_result:
64 D& OF 078 CLRL (rd)
04 O0F25 2079 RET
Fe6 2080
F26 1
F26 i not_b:
62 95 O0F26 TSTB (r2)
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v84-800 dbg$perform_operator k-SEP-19gk 52:56:49 !DEBUG.SRC DBGPERMOP .MAR; 1 ’ (g)‘
8; D F7 141 TSTL (r2) |
1 F7 16§ BEQL xor L_L_1%
3 0 F7A 214 TSTL (r3Y
A 1 F7C 2144 BEQL set_xor_result
64 82 ;75 }25 SL?L (r4Y
F81 169 xor_l_l_1§:
6 5 OF81 163 TSTL (R3)
0 12 OF 14 BNEQ set_xor_result
“ % O &3 gr -
8F g 15§ set_xor_result:
66 01 DO OF 15 MOVL #1,(r4)
% Orsc 513 oo
8fgc 1;9 :iil'.t'iti"i"'t't"t"i"ilti!tttttttttttttttttl.tittttttt"i.'i"lt"'t'i't
FBC 2157 ;
8;32};3: U N ARY M I NUS and > & 8 3
OFBC 160 Etttt'tttttttttitt"'fttttttttttttt.ttttttttttttttttt'tt'ﬁ"tttt'tttt'ttt'tttt'
OF8C 2161
OF 8C 16;
8;%% }2‘ ; Negating Arithmetic
OFBC 2165 unary_minus b:
66 62 BE OFBC 2166 MNEGB  (r2),(r4)
01 1D OFBF 2167 BVS umb$
O 0F97 $169 umps:
umb$ :
F318 N 8:3% };? BRW int_overflow
0F 95 17§ unary_minus _w:
66 62 AE OF95 217 MNEGW  (r2),(r4)
01 1D OF98 2174 BvS umw$
% P08 2178 umis:
umw$:
F312 N 8:3% };7 BRW int_overflow
OF 9€ 173 unary_minus_L:
64 62 CE OF9E 2180 MNEGL  (r2),(r4)
01 10 OFAl1 2181 BVS uml$
o R Y
uml$:
F309 N 8::; }ig BRW int_overflow
8FA7 1 9 unary_minus iu: -
64 O000FFFF 8F 62 C3 OFA7 21 susC (r2) ,#*XFFFF,(ré4) : The negative of an unsigned quantity
04 OFAF 21 3 RET ; is computed by subtracting its value
FB 1 ; from 2++32 in (.
FB 19? unary_minus_f:
66 62 82 ;g }g :2%5! (r2),(r4)
FB&4 l9§ unary_minus d:
66 62 gz ;g; ;gg :2%50 (r2),(r4)
rag 19? unary_minus a:
64 62 52FD O0FB8 219 MNEGG  (r2),(r&)
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& OFBC 219 ny
0 80 19§ ““"’-"Rﬂécﬂ° (r2),(r4)
" - 7252 ;%? 1 RET
FCg 2002 _
FC unary_minus_fc: Bl tedd
o 65 55 rcé §§ 22255 4(r25,4(r4)
pon el st 34 :EA 09 RET
F(8 8 unary MINEED" (r2), (ra)
" 65 7% FCE og MNEGD 8(r2),8(r4)
o e Ton ke @ T g MG
8'0‘ t unary mitNEedS’ (r2), (r)
" 6% 35ED O b8 1§ MNEGG 8(r2),8(r4)
ne wEipER Rt N
0D 8512 ““"’-"23253" (r2),(r&)
8.0 85 750 O }9 MNEGH 16(r2),16(r4)
"e wRRLER BRI
| OFEA 2219
§EE£ gg? : Move a scalar quantity
OFEX 55 % """"’lﬂBVS’ (r2),(ré)
6 62 %0 Dep 353 ReT
OFEE 229 u"""plggvﬂ' (r2),(r4)
“« « g &l 8"
" 2 2229 unary_plus_L:
OFE 250 = molL (r2),(r4)
“ & R ¥ B ReT
OFFg %ii unary_plus_f:
of Z MOUF (r2),(r&)
6 62 30 DS 553 RET
OFFA %9 """"pl=3vg' (r2),(r&)
“ @ g d ggT
OFFE 852 unary.plused’ (r2),(r&)
“ e g ggie " H
1 42 unary_plus_h: . (rk)
“ am i ETTOR -
1008 2945 .
100§ 46 unary_plus_fc: et Lats
S0 85 20 180 29 :38; 4(r25,4(r4)
ne'ul REIEY B
1o 2? “""’-"3608‘° (r2),(r4)
ot 65 78 1 ‘1 5 MOVD  B(r2),8(r&)
" .. 54 } }9 si RET
101A 54 unary_plus_gc:

-




e

08 A4

10 A4

115

15-SEP=-1984 23:
dbg$perform_operator 4-58?-1984 32:
66 62 SOFD 101A 55 VG (r2),(r4)
08 As gosg } 12 §9 sggs '02r25.8(r4)
1025 58 una lus_hc:
64, 63 70r0 1028 39 Unery-plus et 3y (re)
10 A2 70FD 1029 2260 MOVH  16(rd),16(r4)
102F 61 RET
10 8 65
103 6
i g
183 693Aasuurs VALUE
1 267
103 68 ;
}838 93 abs_b:
62 95 1033 o Bl E ) e T
06 19 103 7§ BLSS abs b ne?ate
st BB S0
1038 2275 abs_b_negate:
66 62 BE 1038 76 NEGB (r2),(r4)
04 1038 2277 RET
}832 2;3 abs
w:
62 BS 103C 2280 G TSTW (re)
06 19 103 2281 BLSS abs _w_negate
6 62 B0 183 $388 e oo b e
1044 2284 abs_w neaote
646 62 AE 1044 %85 NEGW (r2),(r&)
064 1047 86 RET
10¢8 5388 abs_L
abs L:
62 DS 1848 §89 » TSTL (r2)
06 19 104A 90 BLSS abs_L_negate
64 62 82 }82; 281 =2¥L (r27,Tré
1050 §9§ abs_L_negate:
646 62 CE 1058 94 NEGL (r2),(r4)
04 105 95 RET
}822 3? abs_f:
62 53 1854. 93 = 10 = e
04 19 1056 e BLSS abs _f ne?ate
64 62 32 }Ogg 8? =g¥F (r27,Tr
105C g g abs_f neaate
66 62 52 105C NEGF  (r2),(r&)
04 } gf g RET
106 s abs_d
62 73 106 1STD (r2)
046 19 106 8 BLSS abs _d_negate
66 62 32 } g# ?9 =g¥o (r27,Tr4
1068 1? abs_d_negate:

45:1
56:4
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VSA-SOO dbg$perform_operator 4-SEP-19S4 55:56:4 DEBUG.SRCIDBGPERMOP .MAR; 1 . (3)
66 62 72 1068 1§ MNEGD (r2),(ré)
04 B 1 RET
abs _g:
6; 53FD -9 1STG (r2)
0 19 BLSS abs_g ne?ate
64 62 5052 =g¥6 (r2Y,Tré
0bs_g_neaate:
64 62 S2FD NEGG (r2),(ré4)
04 RET
abs _h:
62 73FD p TSTH (r2)
B8 19 BLSS abs b _negate
64 62 7082 =g¥ﬂ (r27,Tré
abs-h_ne'ate:
64 62 72FD NEGH (r2),(ré)
04 RET

A AAAAAAARRARRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R RRRRRRRRRRRRRRRRRRRRdRRRER R )

2 S R 8 P R R BT 1NN

(A2 ARl iR R 2R R R R 00 R R R 0000 RRRRR2RRRRRRRRRRRRRRRR ]!

SeSene ™

; Dereferencing Pointers

>l PPPPPoOoOnnsomDom>»oorni—=Too

indirect lu:

PUSHL argl desc :
CALLS l1.d52$bl1ss_1ndirect1on
32¥L r0,(rd)

00000030 EF
00000000°'€EF 01
66 50

B85 5585 558 8 2 B B NN N N NN N NN NI NI NI NI NI NN — — b b b —s

somo

OO MO
(=l il olelelelelele el elelelelelelelelelalelelelelelelelelelelel=]

3
ODOODDDD> N

: Indirection of a pointer in lLanguage C. .

; We pass in the entire value descriptor (because the indirection

; needs to look at the typeid). The routine returns a new descriptor
: that represents the result of the indirection. We put a pointer

; to this new descriptor back into the RESULT_ADDR output parameter.
i

ndirect_tptr:

PUSHL ar
CALLS M
MOVL r0
RET

O OOO

00000034 "EF 1_valdesc :
00000000°EF 01 FB dbg$c_indirecticn
14 BC 50 aresult_addr (AP)

ZE38

MPONINLNINLNINLNLNINLN AL NN NI NN NN NN NI NI NN NV NI N NI NV NN NN NN NN NN NV NI NN NNV NI NN NN NN NPNONON

L U L L Ll (U U L U U U U L L L o A L U A L U U U U L U U N U U U N U N U NN N N NN N NN N

4
L
L4

S AR AR AR AR R R R R R0 R RRRRRRRRRRRRRRRRRRRRRRRRARRRRRRRRRARDA)

S 1 1 $ E L B £ 7 3 00

S A2 ARRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRLRRRRRRRRRRRRRRARRARRRARRADNDAADN
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DBGPERMOP 15=-SEP=1984 23:45:1 AX
VOL-SOO dbg$perform_operator 4-SEP-1934 3%:56:49 !DEBUG.SRC DBGPERMOP.MAR; 1 (%)
10AD 9
10AD 90
10AD 71 ; BLISS bit-select operator (X<p,s,e>)
10AD 7; :
00000040°EF D0 19a 5372 OVTSel*Chicy Lt_d
resu esc
00000030*EF DD 1885 75 PUSHL argl_desc
04 Ag oD 10B 79 PUSHL ogerator entry(AP)
00000000'EF 0 FB8 1085 7 CALLS #3,dbg$bliss_bitselect
04 10C 78 RET
10C4 79
18C4 go
10C4 3 | R N AR R R R R AR RN R R R R AR AR AR R R AR AR R AR RN
10C4 82 ;
10C4 38§ : $ B %
10C4 2384 ;
1OC‘ %gs :ttitttiittt't'ttttt'iitititltiitttt.itiittttttttitt.Itlt"ttttt"tlt"."'ti"
10C4 6
10C4 2387
10C4 2388 ; Difference of Two Sets
10C4 2389 :
10C4 2390 difference_set_set:
55 D& 10C4 23N CLRL rS
56 D& 10C6 39% CLRL ré
55 00000030°'FF B0 10C8 239 MOVW dargl_desc,r5
56 00000038°'FF B0 10CF 2394 MOVW @darg2_desc,ré
00000040°'FF  00000030°'FF BO 1006 2395 MOVW dargl_desc,aresult_desc
SO0 5S4 DO 10E1 2396 MOVL r4,r0
10E4 2397 difference_set1$:
80 82 83 88 10E4 2398 BICBZ  (r3)+,(r2)+,(r0)+
5S D7 10E8 2399 DECL rS
S6 D7 10EA 2400 DECL ré
5SS DS 10EC 2401 TSTL rd
06 12 10E8 240; BNEQ difference_set?2$
56 DS 10F0 240 TSTL ré
10 12 10F2 2404 BNEQ difference_set4$
21 11 10F4 2405 difference_set_ret$
10F6 2406 difference_set?2$:
56 DS 10Fg 407 TSTL ré
EA 12 10F 408 BNEQ difference_set1$
10FA 2409 difference sgt!i:
80 B2 FF BF Bg 10FA 2410 8i1l8 #AXFF, (r2)+,(r0)+
F8 55 FS 10FF 2411 SOBGTR r5,difference set3s$
13 1 1182 41§ BRB difference_set_ret$
1106 2413 difference_set4$:
80 FF 8F 83 1186 414 BIC8 (r3) ¢ #*XFF,(r0)+
F8 56 F5 1109 2415 SOBGTR r6.d1fference_set4$
00000040°FF  00000038'FF B0 110; A1$ MOVW @arg2_desc,aresult_desc
m 417 difference_set_ret$:
06 1117 &13 RET
m 41
m 420
m 421 ; Set Equal
m 4 i :
m 423 eql_set_set:
64 D& 1M 424 CLRL (rd)
55 D& 111A 2425 CLRL rS
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VOA-SOO dbgSperform_operator 4&=SEP=19 g 53 6:4 DEBUG.SRCIDBGPERMOP.MAR; 1 . (g),
1" 483
1 {ntersect set _set:
CCRL = r$
CLRL ré
55 800000 g' MOVW aarg1 desc,rS
56 0000038 MOVW aarg2_desc,ré
00000040°FF  00000030° MOVW @argl_desc,aresult_desc
50 MOVL ré,r0”
. intersecﬁtaﬁtIS (r3)e.r1
r r
80 32 BICB r1 (ré)+,(r0)+
DECL
DECL rg
TSTL
BNEQ intersect_set?2$

TSTL ré
BNEQ intersect_set4$
intersect_set_ret$
intersect_set?$:
TSTL ré

BNEQ intersect_set1$

TIVIOD =0 MUt <=OVIOWVIVIVIVIOD WViITMm i
MO NOWVIO NN MTMONON\WOMNN=IW ST TmToaD
MO0 =MD SO SPDO=LDDOEY DDODDOC
OoOVIlD —=wunilD MWV =PoVINRVININDND OO0 O N~

intersect _set3$:
80 82 BICB3  #*X00,(r2)+,(r0)+
F9 SOBGTR rS, intersect set3$
BRE intersect _set_ret$
intersect _seté4$:
80 00 BICB3  (r3)+,#*X00,(r0)+
F9 SOBGTR r6.1ntersect set4$
00000040°FF 00000038 MOVW @arg2_desc,aresult_desc

intersect_set_ret$:
RET

QOO AT AMIAMMMMOOODOOODOODOUNAOOOOOOO OO 333 3 OOo00oooooon

°°°8°°
TODODOOSHTNOMA P OOMNIND HSNOMMMMMMOONTMTODOOOMVNOMMAO 20N S NNOO VOO SO OO

04
; Set A is a subset of Set B
leq_set_set:
64 D& “CLRL (ré)
55 D4 CLRL rS
56 D& CLRL ré
55 00000030'FF 80 MOVW aerg1 desc,r5
56 00000038°'FF 80 A t1govu @arg2_desc,ré
eq_se
S0 82 83 88 BICB3Y (r3)+,(r2)+,r0
go 95 1S18 r0
1 l; BNEQ leq_set_ret$
3 » DECL rS
Sg D7 DECL ré
b DS TSTL rS
29 1% BNEQ leq_set2$
6 D TSTL ré
1A 15 BNEQ leq set4$
66 01 D MOVL ,rd)
20 N gRB leq set _ret$
leq_set2$:
Sg DS TSTL ré
E 12 BNEQ leq_set1$

484
4
4
4
4
4
4
4
4
4
4
4
{
4
4
4
5
5
5
5
5
3
3
5
5
5
5
]
5
5
]
3
]
5
5
5
]
]
]
5
5
3
3
]
]
3
5
5
3
3
5
§
5

WO NO WSS NN = O O 00 NOM SN = OO 00 N O WSS AN =2 © O 00 N O W 8 N =2 OO 00 NOM W B LN = O 0 0O O N O~

2

N AN AN AN NN AN NN NI PN RN NINININ) = b e ek e ek e ek e 2 O O O O O O O O O OO O VOOV VOOV

— e i o e el el e el e il il il el el el e il ol el S el el el e el e e e il el e el e il e il e e e el el e D i el D i el e e e e el o e
PORIPININININININD b i e e o ol o e o i o e e o o o o o o i il e i e o e el e o i e e o e s e e e i ol el e el ol o el

leq_set3$:
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DgEP RMOP
v

5 Sg

6 0

55
56

55 00000030'FF

56 00000038'FF
00G00040"'FF 00002030'FF
0 564
80 82 83

55
56

55
06
56

13
10
56
EA

80 8

A 3

n

80 83

FA 56

00000040°FF  00000038'FF
00000044 "EF

00000034 'EF
00000000*EF 02

15-SEP=1984 23:45:1 AX/VMS M 4= p
-SEp-198s 53:42:1% acro ¥04-00 age

&

dbgSperform_operator DEBUG.SRCIDBGPERMOP . MAR; 1
D; 1 7§ 97 CMPL r0,r1 '
13 3 98 BEQL neq_set_ret$
p0 1 599 MOV 1?? 4)"

1286 2600 neq_set_ret$:
06 1 9 601 RET
1 6 i
1287 260
1287 2604 ; Union or Two Sets
1587 5608 inion_set_set
union_set_set:
D& 1287 60? il - o " r
D4 1289 683 CLRL ré
B0 1 6 MOVW darqg! _desc,rS
BO 129 610 MOvw dargZ_desc,ré
B0 129 611 MOVW dargl_desc,aresult_desc
DO 12A4 61§ MOVL r4,r0
12A7 2613 union_set1$:
89 12A7 2614 BISBY (r3)+,(r2)+,(r0)+
D7 12AB 2615 DECL rS
D7 12AD 2616 DECL ré
DS 12AF 2617 TSTL rS
lg 1281 2618 BNEQ union_set?2$
D5 12B3 2619 TSTL ro
12 1285 6%0 BNEQ union_set4$
11 1287 2621 BRB union_set_ret$
1289 62§ union_set2$:
D5 12B9 6% TSTL ré
12 12BB 2624 BNEQ union_set1$
128D 6%5 union_set3$:
90 12BD 2626 MOVB  (r2)+,(r0)+
FS 12(8 627 SOBGTR rS,union_set3$
11 12C 628 BRB union_sef_ret$
12C5 6;9 union_set4$:
90 12C5 2630 MOVB (r3)+,(r0)+
FS 12C8 2631 SOBGTR ré,union_set4s
B0 12(C8B 63% MOVW darg2_desc,aresult_desc
1206 6; union_set_ret$:
04 1206 2634 RET
1207 2635
1207 2636 ; C address-of operator. : -
1207 2637 ; We pass in the entire value descriptor to the C_ADDRESS_OF routine,
1287 638 ; because it will need to Look at the typeid. We also pass in a
1207 2639 : pointer to the result value descriptor. This routine will fill
1207 2640 ; in the result value descriptor.
1207 2641 ;
1207 66§ address_L:
DD 1207 264 PUSHL result_valdesc
D 1 Dg 644 PUSHL argl_valdesc
FB 12€ 645 CALLS #2,dbg$c_address_of
04 12EA 649 RET
12EB 264
12EB 2648
12EB 2649 ; C SIZEOF operator z ¢ !
1268 65? ; Pass in the entire value descriptor to the C_SIZEOF routine, (It will
} Eg gg : have to look at the typeid.) This routine will return the size in RO.
128 6S§ sizeof_L:
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VOA-SOO cogSperform_operator 4-SEP-1984 52:56:4’ !DEBUG.SRC DBGPERMOP .MAR; 1 ’ (3
0000034°EF DD 12¢ 654 PUSHL argl _valdesc
00000000 £F §1 PR 15F1 5685 CALLS O‘I?dSztc_siuof
0 0 12fF8 659 MOVL r0,(rd)
¢ 1se ses -
} :E gg% ; Addition of typed pointer and integer in C.
12FC 2661 add_tptr_L:
00000044 'EF DD 12FC 66; PUSHL result_valdesc
000000%('5? oD 1 OS 66 PUSHL argl_valdesc
00000034'EF DD 130 664 PUSHL argl _valdesc
00000000'EF 03 FfB 1 0; 665 CALLS #3,dbgsc_add_tptr_L
0 1318 Seer .
1316 2668 ; Subtraction of typed pointer and integer in (.
1316 2669 ;
1316 2670 sub_tptr_L:
00000044 'EF DD 1316 2671 PUSHL result_valdesc
0000003C'EF DD 1313 67§ PUSHL argl_valdesc
00000034°'EF DD 132 67 PUSHL argl valdesc
00000000°'EF 03 FB 1328 2674 CALLS  #3,dbg$c_sub_tptr_L
04 13§F 2675 RET
1330 2676 :
1330 2677 ; Subtraction of two typed pointers in (.
1330 2678 ;
1%30 679 sub_tptr_tptr:
00000044 'EF DD 1330 2680 PUSHL  result_valdesc
0000003C'EF DD 1336 2681 PUSHL arg2_valdesc
00000034°'EF DD 133C %68% PUSHL argl1 valdesc
00000000'EF 03 FB 1342 268 CALLS #3,dbg$c_sub_tptr_tptr
046 1349 2684 RET
134A 2685
134A 2686 ; increment and decrement in C (#4X X¢+¢ ==X X==)
134A 2687 ;
134A 5688 pre_incr_L:
134A 2689 pre_incr_Lu:
00028723 8F DD 134A 2690 USHL ldbat ggreincr
00000000°'GF 01 FB 1350 2691 CALLS #1,6*Tib$signal
646 62 D0 1357 269 MOVL  (r2),(r4)
66 D6 135A 269 INCL (ré)
04 135C 694 RE1
135D 2695 !
135D 2696 pre_incr_d: :
00028723 8F DD 135D 2697 PUSHL  #dbg$ ggrelncr
00000000°GF 01 FB 1363 2698 CALLS #1,6*Tib$signal
646 62 70 136A 2699 MOVD  (rd),(r&)
66 08 60 136D 700 ADDD2 #1.,(r4)
04 1370 2701 RET
1371 70; g
1371 2703 pre_incr_tptr: :
00028723 8F DD 1371 2704 PUSHL  #dbg$ qgrelncr
00000000°GF 01 FB 1377 2705 CALLS ,6*Tibssignal
00000034'EF DD 1;75 73? PUSHL argl_valdesc
00000000'EF 01 B 1 g& 7 CALLS ll.dszic_pre_lncr_tptr
66 50 D0 1388 2708 MOVL r0,(rd)
06 138 2709 RET
138F 2710




DBGPSRHOP
v04-000

00028728 BF
00000000'22 01

00028728 8F
00000000°GF 01
66 62

00028733 8
00000000°'G¢F 0
64 2

00028733
00000000'2{

64

00028733 8F
00000000'GF _ 01
00000034 'EF
00000000'EF 01
64 50

00028738 8F
00000000°'GF 01
64 62

00028738 8F
00000000'GF 01
66 62

dbg$perform_operator

138F 2711 post_incr_L:

138F 71; post_incr_Llu:

138F 2713 post_incr tatr:
oD 138F 2714 FOSHL
FB 1395 2715 CALLS
D0 139¢C 719 MOVL
04 139F 271 RET

13A0 2718

13A0 2719 post_incr _d:
0D 13A0 2720 POSHL
FB 13A6 2721 CALLS
70 1 Ag 7 g MOVD
06 138 7 RET

1381 736

1381 2725 pre_decr_L:

1381 2726 pre_decr lu:
DD 13B1 2727 PUSHL
FB 1387 2728 CALLS
DO 13BE 7%9 MOVL
D7 13C1 2730 DECL
04 13C3 2731 RET

13C4 73;

13C4 2733 pre_decr_d:
DD 13C4 2734 PUSHL
FB 13CA 2735 CALLS
70 13D1 2736 MOVD
62 1304 2737 SUBD?2
04 1307 2738 RET

1308 2739

1308 5740 pre_decr_tptr:
DD 1308 2741 PUSHL
FB 130; 5745 CALLS
oD 13E 74 PUSHL
FB 13EB 2744 CALLS
[]1) 13F£ 745 MOVL
04 13F 746 RET

13F6 %747

13F6 2748 post_decr_L:

13F6 2749 post_decr_Llu:

13F6 2750 post_decr_tptr:
DD 13F6 2751 POSHL
FB 13FC 75; CALLS
D0 1403 275 MOVL
04 1609 754 RET

140 755

1407 2756 post_decr _d:
DD 1407 2757 POSHL
FB 140D 2758 CALLS
70 1414 2759 MOVD
06 1417 2760 RET

1412 761

141 76

1418 2763 ;

141% 764 ;

141 765 ;

1418

1418

"

$si
(rd),(r4) ’

#dbg$ cprede
” g‘tigSsig
(ré),(r&)
(r4)

#dbg$ cprede
A g*tig

(rd),(ré
#.,0rk)

#db

argl_valdesc
I1.d52$c_pre
r0,(rd)

#1
(rd),(ré

ldbagtggostincr

g1l st

nal

cr
nal

cr

?signal

$ _cpredecr
l1.§‘tig55ignal

_decr_tptr

#dbg$ cpostdecr
g‘tiggsignal

ldbat cpostdecr
#1,6*Tib$signal

(rd),(ré4)
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DBGPERMOP 15-SEP=1984 :145:1 AX/VMS Macro V04-00 Page 51
VSA-SOO dbg$perform_operator 4-SEP-1984 53:56:4 DEBUG.SRCIDBGPERMOP.HAR; 1 . (3
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