(alnln
alnlinl
 alnlinl
alnlinl
 alnlnl
alnlin

inlnlalalinlislislasliaslislislalsinlisl
alalslaslslsliasliaslislialslialialals]
lalalalalalalialialslalalalalsly]

alnls]
alanlsl
alnls
alnls]
alnls
alels]
 alnls]
I alnls
alnls]
alnls]
alnlsl
(alalsl

000000000 8888888888868 RRRRRRRRRRRR TITTITTITITITVITT LLL

000000000 B8B8B8888888888 RRRRRRRRRRRR TITTITTITTITITITT LLL

000000000 888888888888 RRRRRRRRRRRR TITTTTITTITITITY LLL

000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL

000 888 BBB RRR RRR 17T LLL

000 888 BBB RRR RRR 177 LLL

000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RR 177 LLL

000 000 688888858888 RRRRRRRRRRRR 117 LLL

000 000 B888888888888 RRRRRRRRRRRR 177 LLL

000 000 BB8B8BBBBBES RRRRRRRRRRRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL

000 888 BBB RRR RRR 177 LLL

000 000 888 BBB RRR RRR 177 LLL
000000000 888888888888 RRR RRR 177 CLLLLLLLLLLLLLL
000000000 888888888888 RRR RRR 177 LLLLLLLLLLLLLLL
000000000 888888888888 RRR RRR T LLLLLLLLLLLLLLL
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COBSINT
Table of contents
(2) 40 MéSTORv ; Detailed current edit history
(3 8 DECLARATIONS
(S) 14 CONVERT Internal routine to convert to intermediate
(9) COBS$SUBI Subtract intermediate temporary
(7) COBSADDI Add intermediate temporary
(8) COBSMUL ] Hulsipl¥ intermediate temporary
(9) 387 coBs$DIV] Divide intermediate temporary
(10) 53 COBSCMP] Compare intermediate temporary
“an 957 FINISH Convert to destination type and return
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COBOL intermediate arithmetic 1S-SEP-1936 ;8:43:53 ¥Ax/vns Macro V04=00
6=-SEP-1984 146:1 COBRTL.SRCJCOBINTARI .MAR; 1
88 1 .TITLE COBSINTARI COBOL intermediate arithmetic
00 § . IDENT /1=-019/ ;s File: COBINTARI.MAR Edit SBL1019
00 4 :
880 IR AR R e TR
o. *
8008 ? s* COPYRIGHT (c) 1978, 1980, 1982, 1984 B *
0000 8 :* DIGITAL EQUIPMENT CORPORATION, mvmo. MASSACHUSETTS. -
8888 18 i ALL RIGHTS RESERVED. .
s %
0000 11 ;+ THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED +
8800 1§ :* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE «
00 15 ;« INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER «
0000 16 ;» COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY «
0000 15 ;* OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY *
8888 }9 :* TRANSFERRED. *
0. ]
0000 18 ;* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
0000 19 ;* AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
8888 ? .: CORPORATION. *
: ®
0000 g s* DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS »
0000 s* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. .
0000 26 ;* ‘ *
0000 S v *
0000 9 L e e el
0000 :
0000 8 ;
0000 &
0000 0
0000 1 ; HISTORY:
0000 § :
0000 : AUTHOR:
0000 4 ; Marty Jack, 15-Apr=-1979
0000 - 3
0000 36 . MODIFIED BY:
0000 g? :
0000 B 3

Page
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COBSINTARI] COBOL intermediate arithmetic 15=-SEP=-1984 1463:5 AX/VMS Macro V04=-00 P
19813 HISTORY ; Detailed current edit history 6-55?-193‘ i8:66:1g !COBRTL.SRCJCOBINTAR!.HAR:I . (5)

'FINISH'. LB 15-APR-81
1-019 = Use general mode addressing. SBL 30-Nov-1981

88 2? +SBTTL HISTORY ; Detailed current edit history

88 2; ; Edit history for Version 1 of COBINTARI.MAR

00 44 ; 1-001 - original, with input and output multiplexors and CMPI.

808 48 L0192k t1079 . 2

08 49 : 1-80; = include code for COBSADDI.

00 47 ; 1-003 = include code fsr coassggs.

000 43 3 Wm P Storey, 07=Jun=-1

000 49 ; 1-004 - include code for COBSDIVI.
0000 0 ; 1-005 = include code for COBSMULI.
8000 1 1-006 - fixed post-normaliztion 3ug in COBSADDI.

000 i 3 P D Gilbert, 21=Jun=197
0000 : 1-007 = update codes for data ;’B' (including COBOL Intermediate)
0000 26 : R. Reichert, 11-Sept~-1
0000 S : 1-008 - Code Eo return value from all routines. MLJ 11-Sep=1979
0000 26 : 1-009 - Re-write of OSSHULI due to MULP bugs with overflow.
0000 f: PDG 11=-Sep=-197
0000 58 ; 1-010 = Delete SIGNAL from DIVI. MLJ 14-Sep-79
0000 59 ; 1-011 - Delete COBEXP! CODE == now in separate module COBEXPI.MAR
0000 60 ; RKR 19-Sept-79.
0000 61 ; 1-012 - Add .issins LEXTRN COBS_INTDIVZER. MLJ 05-0ct=-79
0000 62 ; 1-015 - Replace ADDP4& #0, with CMPP4 #0, now that ECO fixes micro=-code
0000 63 : Brobln with CMPP4.  WPS 16-0ct=1979
0000 64 ; 1-014 - Change LIBSSIGNAL references to LIBSSTOP.
0000 65 ; Cosmetic changes. RKR 21-0(CT=79
0000 66 ; 1-015 - Add ghecks for out-of=-range CIT in CONVERT and FINISH.
0000 67 ; RKR 30-0CT-79
0000 68 ; 1-016 - Fix loss of least significant digit when borrow from MSD of 1.
0000 69 ; WPS 6-Nov=1979
0000 70 ; 1-017 = Fix detection of exponent overflow and underflow generated by
8888 ;1 3 thob?poration of COBSADDI and COBSSUBI. Correct addressing

: roblem.

0000 I3 3 gake a special case of detecting the generation of a fraction
0000 7% ; of all zeroes by COBSADDI and COB$SUBI. In this case we
0000 12 3 force an oxgonent of zero and bypass normalization of fraction.
0000 76 ; RKR 23-APR-80
0000 77 ; 1-018 - Chan?od branch to 'FINISH' in routine COBSDIVI at Label 21$%: to
0000 78 ; @ RET instruction since 'FINISH' exgects the input argument to
0000 79 . be in the proper format, where in this case the argument is in
0000 80 ; error and therefore was never put in the format expected by
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cosssutanl COBOL inte
1-01 DECLARATIO 6=SEP-1984 COBRTL. S INTARI HAR 1
§8§ 9 .SBTTL DECLARATIONS
0 8 .DSABL GBL

08 9

000 91 : INCLUDE FILES

808 9§ :

00 v SDSCDEF

000 94 SINTDEF
800 95

00 99 :
§88 38 s EXTERNAL SYMBOLS:

000 99 EXTRN COBSCVTWI_R8 : Word to intermediate
0000 100 LEXTRN COBSCVTLI_RS : Lon uord to intermediate
0000 101 LEXTRN COBSCVTQI_R8 ; Quadword to intermediate
0000 10§ EXTRN COBSCVTFI_R7 3 Floating to intcruodiate
0000 10 EXTRN COBSCVIDI_R?7 ; Double to intermediate
0000 104 EXTRN COBSCVIPI_R9 ; Packed to intermediate
0000 105 EXTRN COBSCVTIW_R8 ; Intermediate to word
0000 109 EXTRN COBSCVTIL_RS8 ; Intermediate to longword
0000 10 LEXTRN COBSCVTIG_RS8 : Intermediate to qua uord
0000 108 EXTRN COBSCVTIF_R?7 ; Intermediate to floating
0000 109 LEXTRN COBSCVTID_k7 3 Jntcrnediate to double
0000 110 LEXTRN COBSCVTIP_R9 : Intermediate to packed

000 1M .EXTRN COBS_INVARG : Invalid argument

000 11§ .EXTRN COBS_INTRESOPE
0000 N .EXTRN COBS_INTDIVZER A
0000 114 .EXTRN COBS_INTEXPUND : Intermediate underflow
0000 115 LEXTRN COBS INTEXPOVE ; Intermediate underflow
0000 116 .EXTRN LIBSSTOP
0000 117
0000 118 ;

8000 119 ; MACROS:
000 120 ;
0000 121
0000 1 5 :
8888 } : PSECT DECLARATIONS
00000000 125 .PSECT _COBSCODE PIC, SHR, LONG, EXE, NOWR1
0000 126

000 127 ;

000 } 8 s EQUATED SYMBOLS:

00000002 888 130 iNTSP_l_FRACT= 2 : Temporary until Packed supported in MDL
8888 } 5 ; Fraction field offset
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ECLARA

0
0oc 00
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ermediate arithmetic
ONS

OHN STORAGE :

'§3Epo10ke 1343178 Kesen

0
OBIN

=00
TARI.MAR; 1

Usage of this constant should be replaced

: by immediate operands when the assembler is corrected to allow them.

b0 .PACKED 0
P1: .PACKED 1

1
%
} : Tho follouing is a packed zero.
1
140
141

Page
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1F

00 02 A0

00A7

56
09 03 A0
56 08 28
57 04 A?

58 5
00000000° GF

n 2
COBOL intermediate arithmetic 15-SEP-1ggL ;8:43:52 !AXIVHS Macro V04-00 Page g |
CONVERT Internal routine to convert to 6-SEP-1984 146:1 COBRTL.SRCICOBINTARI.MAR;1 (5)
g }22 .SBTTL CONVERT Internal routine to convert to intermediate
145 ;:+
169 : Call by JSB
8 147 ; RO points to descriptor (class = S or SD)
148 : R1 points to output area (12 bytes)
80 }go : Returns intermediate that has prefered sign in packed decimal mantissa.
002 151 °
00 15; CONVERT:
8F 000 15 CASEB  DSCSB _DTYPE(RO) ,#0,#31 ; Go to proper conversion code
0EA" 88 1;6 108: .WORD BAD-DT-188 : 012
OEA® 0009 155 .WORD  BAD-DT-10% i 1V
0EA* 0008 15? .WORD BAD_DT-10% : g BU
OEA* 000D 15 .WORD BAD_DT-10% : WU
OOEA* O00F 158 .WORD BAD_DT-10% : &4 LU
O0EA* 0011 159 .WORD BAD_DT-10% ;S aQu
00EA* 801 160 .WORD AD_DT-1C$ : 68
0043 001 161 .WORD 0$-10% s 7V
005C* 001 16§ .WORD 0%$-10% ; 8L
0075* 0019 16 .WORD 40%$-10% : 940
Q08E* 8018 164 LWORD 50%-10% : 10 F
0098*' 001D 165 .WORD 60%-10% ;110D
00EA* 001F 166 .WORD BAD_DT-10% : 1; FC
00EA* 0021 167 .WORD BAD_DT-10% : 13 0C
OOEA* 0023 168 .WORD BAD_DT-10% 14T
O0EA* 0025 169 .WORD BAD_DT-10% : 15 N
00EA' 0027 170 .WORD BAD_DT-10% : 16 NL
00EA' 0029 1M .WORD BAD_DT-10% : 17 NLO
00EA* 0028 17; .WORD BAD_DT-10% : 18 NR
00EA' 002D 17 .WORD BAD_DT-10$% : 19 NRO
00EA* Oif 174 .WORD BAD_DT-10$ 3 %0 NZ
00A8' 0031 175 .WORD 0$-10% ;21 P
00EA" 0§3 176 .WORD BAD_DT-10% 3 %i 11
00EA* 0035 177 .WORD BAD_DT-10% 3 ZEM
Q0EA' 0037 178 .WORD BAD_DT-10$% : 24 DSC
SOEA' 039 179 .WORD BAD_DT-10$ s 25 OV
OEA' 0038 180 .WORD BAD_DT-10$ : 260
O0EA* 003D 181 .WORD BAD_DT~-10% : %7 G
00EA' 003F 18; .WORD BAD_DT-10$% : 28 M
00EA* 0041 18 .WORD BAD_DT-10$% : 29 6C
Q0EA' 04; 134 .WORD AD_DT-10$ : 30 HC ’
0056' 04 185 .WORD 0$-10% : 351 COBOL intermediate data type
1 847 1 9 BRW BAD_DT
oA 1
:0
82: } § : Source is W
D& 004A 191 208: CLRL  Ré ; Assume class S
9N 4 19; CMPB 25C$5_CLASS(R0).JDSCSK_CLASS,SD
1‘ 5 19 BNEQ 1% : Branch if not class SD
9 05 194 CVIBL DSCSB_SCALE(RO) .R6 ; Get scale factor
DO 0056 195 21§: MOVL D?CtA_POlNTER(RO).RT : Get source address
09 5A 199 MOVL R1,R8 : Get destination address
1 ég }gs JMP G‘COBSCVIUI_RO : Go to conversion routine
199 ;¢




COB‘%NIARI
1-01

56
09 03 A0

5 8 04
R
58 51

00000000" GF

56

09 03 A0
04

56 08 AD
57 04 AD
58 51
00000000" GF

56 __04 AO
57 51
00000000 GF

56 _ 04 AO
57 S
00000000 GF

60

58 04 AO
59 51
00000000° GF

Sg 04 A0
0063 8F 80
FF9D BF §§

& &

ONVER

= OO WO =00
NOOMN—

OCOO0O0O0O0O0O0O00O0OO0OO0O0 —4-

NNNNNNNNOOCOFOAONONO

elelelelelelelelclelelelelelecleleleelelelelelelelelelele ]
€ O VAWV T O 00 S NOIM Y YOV O O O M D O WAL

toddd=lelelelelelelel=l=

o
o
p

0B1

L

AURLALALALAINIAINININIAININIAININIAINININI NI NI AI NI NINININININIAININININI N

onnnnnnnns
&~ D mwvwiom

OO0 0O00O0O0O0O0O0O
o0
@o

nte
l

rmediate arithmetic
nternal routine to convert to

§9 : Source is L

g $0s: CLRL
CMPB
BNEQ
CVTBL
31%: MOVL
MOVL
JMP

g
: Source is Q

Los: CLRL
CMPB
BNEQ
CVTBL

418:  MOVL
MOVL
JMP

;4
: Source is F
§0s:  movL

MOVL
JMP

;0
; Source is D

608:  MOVL
MOVL

JMP

+

VAN SN 85 85 25 25 85 5~ 5~ 5 5 LN NN N N N N N NN NININININININININD = —b b b b b b b b 2 D O O O O OO

563:
71%:

+

80s:

OSSN =2 O O 00 NOMN S AN = © O 00 NOM W S N =2 O 0 00 NOM W S AN = O O 00 NN N S IR = O O @0 NON W B

: Source is P

CLRL
CMPB
BNEQ
CVTBL
MOVZuL
MOVL
MOVL
JMP

MOVL
CMPW
BGTR
CMPY
BLSS
MOvaQ
MOVL

2

Ré .
g% SB_CLASS(RO).IDSCQK_CEASS_SD

DSC$B_SCALE(RO) ,R6
oscsg_roxnrsn(nb).nr

R1,R
6~COBSCVTLI_RS

s A
$8_CLASS(RO) ,#DSCSK_CLAS

5 R6
:a-POINTER(Rb).RT

R6

DSC

418

DSCSB_SCALE (RO)
DSC

R1
6~C0BSCVTQI_R8

DSCSA_POINTER(RO) .R6
G~COBSCVTFI_R7

DSCSA_POINTER (RO) ,R6
6*COBSCVTDI_R7

R6 : As
?gSB_CLASS(RO).IDSCSK_CLASS_SD

DSC$B_SCALE(RO)
DSCSW_LENGTH(RO

DSCSA_POINTER(RO

R1,R9
6~COBSCVTPI_R9

E Source is intermediate
DSCSA _POINTER(RO) ,RO

5"37

5 .R8

LA TE TR PR T

15-SEP=1984 23:43:59 VAX/VMS Macro V04=00
§-3Ep-198¢ T0:4317% YCOaNTL. SRESCOBINTARL maR; 1

OBRTL.SRC

ssume class $

Branch if not class SD
Get scale factor

Get source address

Get destination address

; Go to conversion routine

gsggc class S
Branch if not class SD
Get scale factor

Get source address

Get destination address
Go to conversion routine

Get source address
Get destination address
Go to conversion routine

Get source address
Get destination address
Go to conversion routine

sume class S

Branch if not class SD
Get scale factor

Get source lLength

Get source address

Get destination address
Go to conversion routine

Get source address

Q;sujl_exptaox. RINTSK_I_EXP_HI ; Bigger than max ?

INTSU_1_EXP(RO)
1$

(RO)+, (R1)+
(RO, (RY)

: Yes, overflow

., WINTSK_I_EXP_LO ; Less than min ?

. Copy

Yes, underflow
Copy 2 bytes
more bytes
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COBOtnintornedloto arithmetic

CONV
05 £3
00000000*8F DD 854
00000000°GF 01 FB OQOEA
OF1
8F1
F1
80F1
00000000* GF 0D OQO0F1
00000000 GF FB8 O00F7

Internal routine to convert to

7 RSB
s 81§: PUSHL
CALLS

1 ;¢

61 ;

g : Here if not a supported data type.
84 BAD _DT: PUSHL
265

CALLS

SEP=-1984
8-3EP-198¢

#COBS_INTRESOPE
#1,6*CIBSSTOP

#C0BS_INVARG
#,6*CIBSSTOP

:43: Sg zAxlvn O
:46:1 COBRTL.S OBIN
; Done

Intermediate reserved ooerand

Signal the error

; "'Invalid argument list"’

4=00
NTARI.MAR;1

Page 7

-
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NTARI] (OBOL intermediate arithmetic 15-SEP=-1984 1463:5 AX/VMS Macro V04-00 Page
& CONVERT Internal routine to convert to 6-SEP-19g4 53=4e:1§ !COGRTL.SRCJCOBINTAR!.HAR:1 9 (g)
8FE 67 .ENABL LSB 5 :
0;% 63 LSBTTL COB$SUBI Subtract intermediate temporary
OFE 90 R
8:% ;1 s FUNCTIONAL DESCRIPTION:
OFE 7§ : Accept any two supported data types as input, convert them to
OFE 76 ; Intermediate, subtract them, convert the Intermediate result to the
88:2 ;S : data type of the output argument, and return.
§3;E ;9 : CALLING SEQUENCE:
08:% 7§ § COBSSUBI (SUBTRAMEND.rx.dx, MINUEND.rx.dx, DIFFERENCE.wx.dx)
88:5 31 i INPUT PARAMETERS:
00FE §§ 3 SUBTRAHEND .rx.dx The operand to the ri?ht of the operator
88:% g : MINUEND.rx.dx The operand to the Left of the operator
00FE ge : IMPLICIT INPUTS:
OOFE 87 :
Q0FE 88 ; NONE
00FE 89 .
88;% 3? : OUTPUT PARAMETERS:
88;5 g ; DIFFERENCE .wx.dx The difference of MINUEND - SUBTRAHEND
00FE 294 : IMPLICIT QUTPUTS:
OOFE 9S
OOFE 96 : NONE
O0FE 297 ;
OOFE S8 : FUNCTION VALUE:
OOFE 99 .
00FE 00 ; NONE
00FE 01 ;
00FE 0; s SIDE EFFECTS:
00FE 03 ;
00FE 04 ; NONE
OQ0FE 05 ;==
00FE 0
03FC OQOFE 0 ENTRY coassuag.-
8}88 88 “M<R2,R3,R4,RS5,R6,R7 ,R8,R9>
SE 24 (2 8}83 }? SUBL2  #<3+INTSK_I_LEN>,SP : Allocate space for 3 intermediates.
SO 04 AC DO 010 1; MOVL 4(AP) RO : RO now points to SUBTRAHEND.
51 18 AE 9 0107 1 MOVAB <2'leSK_l_LEN>(SP).R1 : R1 now points to stack temp SUBTRAMEND.
F& 30 8}82 }g BSBW CONVERT : Convert operandl.
23 AE 01 8C 010 19 IORB% n - ; Change sign of SUBTRAHEND.
811 1 CINTSK_I_FRACT_L=1> - :
1" 18 +INTSP { FRACT - s
811 19 +<2«INTSR_1_LEN>(SP) g
10 N 1" 20 BEEB 108 : Join COBSADD! code.

— Y
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D 3
ate arithmetic 15=-SEP=1984 23:43:5 AX/VMS Macro 0 =00
termediate temporary 6-55?-1936 {3:66 Ig !COBRTL SRCICOBINTAR]I.MAR;1 o (;)

LSBTTL COBSADDI Add intermediate temporary

Lad

>
o

COBS INTAR] c0BO
1-01& coss

a9
a3

FUNCT!ONAL DESCRIPTION:
Accept any two supported data types as input, convert them to
Intermediate, add them, convert the Intermediate result to the data
type of the output argument, and return.

CALLING SEQUENCE:
COBSADDI (ADDENDZ2.rx.dx, ADDEND1.rx.dx, SUM,wx.dx)

INPUT PARAMETERS:

ADDEND2.rx.dx The operand to the right of the operator
ADDEND1.rx.dx The operand to the left of the operator

IMPLICIT INPUTS:
INTSK_I_FRACT_D must be even.
OUTPUT PARAMETERS:

L U LA L N U N U N N U U N N U U N N U U N N N N U AN U LN N N N N N N N

di
in

i

'A

S

:

8

9

0

1

g

4
35
3
38
39
40
21
o8
YA
45
46
&7
48
49
S0
21
2%
54
5S
56
57
58
59
0

— e el i il il ) il D - i - D - ) el ) ) ) - - — = - -l -l - ) - D ) -l D -l = ) - ) ) —d — - — - =l ) - ) D il D el -l -l il T e
B S e IR e T I R I e T B R e T e T I e e I e R e ) —)
FoT R R o oF R o F o o P o F R o o O R P P O o R R P P o o P o o P O o o o o O
e 0000 B0 0090909090 %0 9090800000080 0000%0008000000000N0N 00000000 aNene ...

[elelelelelelelelelelelelelelelelelelelelelelelelelelelelelelealalelcleleleleleleleleleleleleleleleldslealalelelelsls]

SUM. wx .dx The sum of ADDEND1 + ADDENDZ
IMPLICIT OUTPUTS:
NONE
FUNCTION VALUE:
NONE
SIDE EFFECTS:
NONE
6
00000000 61 AF NE, <lNTSK I FRACT_D =<2 * <INTSK_I_FRACT_D /7 2>»
4 6 .ERROR s TIRTSK_I FRACY _D must be even.
4 6 LENDC
4 64
03FC 4 65 .ENTRY (OBSAbbi.'
6 6 “M<R2,.R3.R4, 6.R7,.R8, R9>
SE 24 (2 s 28 SuBL2 0<3'1NISK_ § : Allocate space for 3 intermediates.
S0 04 AC 00 9 69 MOVL &(AP) R : RO now points to ADDENDZ.
b1 18 AE 95 D 70 MOVAB <2'leSK I_LEN>(SP),R1 ; R1 now points to stack temp ADDENDZ2.
FEDE 3 1 4 BSBW CONVERT : Convert operandl.
4 72 10§8: ; Subtract code joins here.
SO 08 AC DO 4 7 MOVL 8(AP) ,RO : RO now points to ADDEND1.
ST 0OC A 9¢ 8 74 MOVAB  INTSK'I _LEN(SP) ,R1 : R1 now points tg stack temp ADDEND1.
FED 30 E ;S BSBW CONVERT™ : Convert operand
F 7
F 78 ;
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COBS&NTARI COBOL intermediate arithmetic 15-SEP-1936 ;3:‘3:52 !AX/VHS Macro V04-00 Page
1-01 COBSADD] Add intermediate temporary 6=-SEP=1984 10:46:1 COBRTL.SRCICOBINTAR]I .MAR; 1
12F 79 ; If the value of one intermediate is zero, the result of the add is the
} : ? ; other operand.
12F § ;s 1f the fraction contains a zero, the value of the intermediate temporary
12F ;s datum is zero, regardless of the magnitude of the exponent. It is only
12F & ; convention (and hence can not be guaranteed) that if the fraction is 0
12F 5 ; the exponent is 0. Since the fraction part is normalized, the only
12F 6 ; time that the Low address byte of the fraction part is zero
§} ; 85 ; is when the fraction part is zero.
10F 389 :
1A AE 95 81 F 90 1ST8 <2*INTSK_I_LEN> = : 1Is ADDEND2 zero?
1 g 91 ¢6NTSP_1_FRACT(SP) :
05 12 01 9 BNEQ 20$8 : 1f NEQ, ADDEND2 is non=-zero.
SE O0C CO 0134 9 ADDL2  #1+*INTSK_I_LEN,SP : SP now points to other operand.
08 N 8}3; gg BRB 308 ; Join common code for word branch.
0139 96 20%: :
0E AE 95 0139 97 TSTB <1+INTSK_I _LEN> - : Is ADDEND1 zero?
81;( 98 +INTSP_I_FRACT(SP) 3
09 12 013C 99 BNEQ 40% . 1f NEQ, ADDEND1 is non=-zero.
S 18 (0 8}25 289 308 ADDL2  W2+*INTSK_I_LEN,SP : SP now points to non-zero operand.
50 01 DO 0141 40 MOVL #,R0O : Indicate success SN
0255 31 8}2? 28‘ BRW FINISH : Convert (SP) to destination and return
0147 405 408: :
0147 406 ; )
0147 407 ; As the fractional part of the intermediate temp is normalized, decimal
8}2; 283 : point alignment must be done before the actual add can be performed.
0147 410 ;
8}2; 2}1 2 Calculate difference between exponent of ADDEND1 and exponent of ADDENDZ2.
18 AE A3 0147 61% SUBW3  INTSW_I_EXP+<2+INTSK_I_LEN>(SP),~-
0C AE 014A 414 INTSW ITEXP+<T*INTSK I TLEN>(SP) ,-
56 014C 415 R6 : R6 = el - e2
014D 416
19 19 014D 417 BLSS 80% : 11 LSS, el < €2
0A 12 014F 418 BNEQ 708 : If NEQ, el > e2
0151 419
0151 420 ;
0151 421 ; At this point, exponents are equal. According to Knuth Vol 2, p 218,
8}2} : i : this has a frequency of occurrence of .47 for a radix of 10,
57 18 AE DS 8151 624 MOVA <2+*INTSK_I_LEN>(SP) ,R7 ; R7 points to ADDEND2
SE _ 0C § 155 425 ADDLZ2  #INTSK_ITLEN,SP ; SP points to ADDEND1
0086 1 0158 426 BRW 1208 ; Go do ADD.
i
158 429 ; The SUBTRACT has established which number is larger;
158 430 ; that is,_ which number has the larger exponent.
158 431 : Set up R7 and R8 accordingly.
128 4 i 2
158 433 70s: ; el > e ,
56 56 AE 015B 434 MNEGW R6,R6 : H,ke shift count negative.
S7 OC AE 9t 015 435 MOVAB  <1+INTSK_I_LEN>(SP),R7 ; R7 is intermediate with larger exp.




As the signs are different, we have to be concerned about borroain?.
Borrouin? will only be a problem if the most signif1§ant digit of the
number with the Larger exponent is a 1 (this occurs 30% of the time).

In that case, we need a guard dl?it to insure INTSK I _FRACT D digits

of sccuracy. We will make use of the fact that INTSKZI FRACT D is even,
and that therefore we have an extra digit available at INTSK_T_FRACT_D + 1.
Note that we have to scale BOTH numbers.

LA PR PR PR PR R PR LA 2]

E s
NTARI COBOL intermediate arithmetic 15-SEP=1984 23:43:59 VAX/VMS Macro V04=-00 Pa
3 COBSADDI Add intermediate temporary 6-SEP-1984 ¥3:66:13 !COBRTL.SRC]COBINTARI.HAR:1 2t
58 18 A 9 162 & MOVAB  <2+INTSK_I_LEN>(SP) ,R8 ; R8 is intermediate with smaller exp.
Og 1% }2 239 BRB 98$ ; Go do scaling. o
16 4 e 80$: ; el < @2
57 18 AE 9E 016 440 MOVAB  <2+INTSK_I_LEN>(SP),R7 ; R7 is intermediate with Larger exp.
58 OC AE 9E }98 221 908 MOVAB  <1+INTSK_I_LEN>(SP),R8 ; R8 is intermediate with smaller exp.
§}¥8 {4 '
0170 445 : Ensure that the absolute value of the difference between exponents
0};0 22 : is less than or equal to INTSK_I_FRACT_D;
FFEE 8F 56 B 8178 448 ° CMPW  R6, #=<INTSK_I_FRACT_D> ;
03 18 0175 449 BGEQ  95¢ : 1f GEQ, difference in range.
56 1 CE 0177 450 MNEGL  #INTSK_I_FRACT_D+1,R6 ; Set diff to max negative.
017A 451 95%: :
O17a 438
017A 454 : Scale the number with the smaller exponent
8};: 222 : into the stack temporary for the sum.
6E 67 BO 017A 457 MOVW INTSW_I_EXP(R?7), -; Larger exponent becomes exponent
8};8 223 INTSW_I_EXP(SP) : of stack temp SUM,
12 00 02 A8 1202 zg F8 8};2 460 ASHP R6, - ; Scale by the difference of exponents
0186 461 #INTSK_I _FRACT D - the intermediate with
0186 46§ INTSP_T_FRACT(RS), -; the smaller exponent
0186 46 #0, - 3 with no rounding
0186 464 #INTSK_I _FRACT_D -3 and with standard length
8}32 222 1 INTSP_T_FRACT (3P} : into the stack temp Saﬂ.
0186 467 ; Since this operation is taking place with infinite precision (only
0186 468 ; to be truncated to 18-digits), the digits that were just shifted off
0186 469 ; must be considered. The effect of these digits is to contribute
0186 470 ; a one in the low order ﬁosition only if
8} g 2;1 3 4 a.) the signs of the numbers being added are different
: an
0186 k?g 3 b.) any of the digits just shifted out were non-zero.
0186 475 °
0B AB 8D 0186 679 XORB3  <INTSK_I_FRACT_L=1>+INTSP_I_FRACT(R8),- ; Are signs different
0B ;; 8} g :; ;})NISK_I_FRACT_L-I>0!NTSP_I_FRACI(R?).- ; or same?
5259 E9 O 478 BLBC R9,120% : If LBC, sign same.
01 430
01 481
01 4 i
01 4
1 484
e &
e s
1 & 3
ok &
1 9

-TTETTTTITT T TTTTTTTTMe
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COBSINTARI] (OBOL intermediate arithmetic 15-SEP=1984 23:43:5 AX/VMS Macro V04=00 Page 1
1-015 COBSADD] Add intermediate temporary 6-SEP-1934 ¥3:46-1g !COBR!L SRCICOBINTAR].MAR; 1 ’ (;)
02 A7 MM 91 18F 49 CMPB #°X01,INTSP_I _FRACT(R7) ; R7 is number with Larger exponent.
18 12 }gg 28‘ BNEQ 99% i g ; 1f NEQ, most signifi cgﬁt disit not 1.
01 F8 0195 495 ASHP ”n,- ; Effectively nultipl‘ by 10
1; 197 &9 #INTSK I _FRACT 9 - ; the appropriate number of digits
02 A 198 49 INTSP_T_FRACT(R7S,- ; the number uith the larger exponent
Og 19A ‘93 #0,- ~ : Wwith no round na
1 198 49 #INTSK 1 FRACT D+1,- ; with the extra digit
02 AE }8& Eg? INTSP_T_FRACT(SP) ; into the stack result.
67 01 A3 019¢ O; SUBW3  #1,INTSW_ I EXP(R?7),- ; Larger exponenet becomes exponent
6€ g}:l gg‘ INTSW_ m(sp) ; of stack result.
56 Bg 01Ag S05 INCW R6 : Shift smaller 1 less.
56 F 01A4 506 ASHP R6,~ : Shift down
01A6 507 #INTSK_1 FRACT D,~- : the appropriate number of digits
02 AB 12 01A6 508 INTSP_T_FRACT(R8J ,- : the number with the smaller exponent
Og 01A9 509 #0,- ~ : Wwith no rounding
1 01AA 510 #INTSK 1 FRACT D+1,- : with the extra digit
02 A7 01AB 511 INTSP_T_FRACT(R?) : into the available other.
01AD S1§
01AD 51
01AD 514 99%:
01AD 515 ; ,
01AD 516 : Non-zero digits that were shifted out contribute either
8}:8 g}g : +1 or =1 depending on the sign of the number.
59 S6 02 A7 O01AD 519 DIVW3 IZ R6,R9 : Convert from digits to bytes.
59 59 32 01B1 520 CVIWL R9,R9 : Make number of bytes a longword.
5SS S6 AE 01B4 521 MNEGW  R6.RS : RS is number of digits shifted out.
06 56 E8 0187 SZ% BLBS R6,100% ; lf LBS number of digits odd.
0B AB4L9 FO BF B8A 01BA 52 BICB #4XFO, ?h nibble zero.
8:%8 gzg e <INTSK_I_FRACT_L- 1>+msﬁ 1 FRACT R8)[R9)
0B AB4LYD 55 FE3B CF 01 37 01C0 556 CMPP4  #1,PO,RS, any of the digits shifted out
01¢9 527 <INTSK_1 FRACT_L- 1>4msﬁ *ERACT(R8) [RS] ; non-zero?
16 13 01C(9 528 BEQL 1208 17 EQL, all shifted out digits zero.
01CB 5;9
018 530 ; 2
8}%3 231 : Increase its absolute value by one.
OA 0B A8 E9 01CB 55% BLBC <INTSK_I_FRACT_L=1>- ; If LBC, sign positive.
01CF 534 +INTSPTITFRACTTRS) ,1108 ;
13 FE20 CF 01 22 O1CF 535 SUBP4  #1,P1,RIRTSK | FRACT 001. ; Contribute by negative 1.
02 AE 0105 5 9 Nfsr 1 fRACT(SP)
08 11 0107 BRB 1 : Join common code.
0109 38
0109 39 1108:
13 FE23 CF 01 20 0109 540 ADDP4  #1,P1,#INTSK I FRACT 001.-: Contribute by positive 1.
02 AE 10F 541 INTSP 1 fRACT(SP) :
1€1 4; 120%: :
1€1 4
1€1 Y
1E1 45 ; At this Eoint. all scaling and adjustments have been made.
1€1 49 : The stack temp contains a number and approximate exponent.
8}%} 28 : R7 points to the other number.
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ediate arithmetic 1S-SEP-19gk ;3:53:52 ¥AXIVHS Macro V04=00 Page 1
b (

termediate temporary 6-SEP-19 146:1 COBRTL.SRCICOBINTARI.MAR;1

Note that INTSK_I_FRACT_D+1 digit serves as a guard digit
for both carry and borrow.

ADDP4&  WINTSK I FRACT 001 =; Finally, the actual add is done.

as
a3

A

INTSP_T_ rnAcr(n9 ;

BNEQ 129% ; if nonzero, normalize

CLRW INTSW | XP(SP) . sot exponent to zero

CVILP  #0, ITN 1 FRACT : set ans at (SP) to 0
INTSP_ I FRACT(SP’ :

HRB 131% ; bypass normalization

: Post-nornalization.

3 he most sianificant digit may be anywhere, due to a carr¥ into t

3 ntneteonth igit position, or a loss of significance (ex: 2346-12345).
; First we must find the first non-zero digit.
i

29%:
SKPC #O,#INTSK_I_FRACT_L,(R3); Find first non-zero byte
BITB #AXFO, (R1T ~ : Is high d\gtt of byte zero?
BEQL 1308 : Branc
DECL Rg 3 Otherunse. shift one less
1308: SUBL R3,R1 : Compute byte offset of non-zero byte
MOVAW  (R2)CR11,RO : Compute the shift amount
SUBW RO,INTSW_I_EXP(SP) ; Twiddle the exponent

ASHP RO, WINTSK_I_FRACT_D#1,- ;
v?z%ix i FRACT D :
INTSP_T_ rnAcr(spi ;

Normalize the fraction

(eleleleleleleleleslelelalelelalelelelelelalelelalelelalealalalela alelalele]

PONINININININININININD b b b b b b b e b b e b b o b o d o o o e b e cd b b D e

di
in
49 ;
50 ;
§1
38
54
gS
i
59
60
21
65 .
64
gS
6 :
68
69
70
;1
78
74
75
76
77
78
79
80
g1
8
84
85

— e ek b OO O OO OO ™ T T T TN MM MMIMMIMIMIMIMIMIMIImMImmM e

N = =2 M A OO 0NN O (D NN NN AN NN N — T ) 3> 00000000 00 — — — —

ATV AT A A AT AT AT TV A UVAWTTWVWUWALIWLA

131%: ,
MOVL #1,R0 ; indica‘e success
BRW FINISH : Convert to destination and return
.DSABL LSB

i

NN
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sNTARl COBOL intermediate arithmetic 15=-SEP=-1984 ;8:63:53 ¥AXIVHS Macro V04-00 Page 14
COBSMULI Multiply intermediate temporary 6=SEP=1984 10:46:1 COBRTL.SRCICOBINTARI.MAR;1 (8)
17 7 .SBTTL COBSMULI Multiply intermediate temporar |
17 8 .ENABL LSB i ’ ’
17 9 ;4
}; 9? s FUNCTIONAL DESCRIPTION:
17 9; ; Accept any two supported data types as input, convert them to
17 93 . Intermediate, multiply them, convert the Intermediate result to the
8 }; 32 : data type of the output argument, and return.
8 }; 39 § CALLING SEQUENCE:
}; 38 g COBSMULI (MULTIPLIER.rx.dx, MULTIPLICAND.rx.dx, PRODUCT .wx.dx)
}; 28? : INPUT PARAMETERS:
0217 60 3 MULTIPLIER.rx.dx The operand to the ri?ht of the operator
8 }; 28‘ 3 MULTIPLICAND.rx.dx The operand to the left of the operator
0217 605 : IMPLICIT INPUTS:
0217 606 ;
0217 607 ; NONE
0517 608 ;
82}; g?g : OUTPUT PARAMETERS:
82}; 211 E PRODUCT ,wx .dx The product MULTIPLICAND * MULTIPLIER
0517 615 : IMPLICIT OQUTPUTS:
0217 614 ;
0217 615 ; NONE
0217 616 ;
0217 617 ; FUNCTION VALUE:
0217 618 ;
0217 619 ; NONE
0517 620 ;
0217 621 ; SIDE EFFECTS:
0217 6 i 3
0217 623 ; NONE
0217 656 ;o=
0217 625
0217 626 ; LOCAL SYMBOLS: (To make this more readable)
85}; g ; : (Note: we use the fact that INTSK_I_FRACT_D is even)
00000000 0217 629 D1 - 31=-INT$K_1_FRACT D : # of digs for first nultiplr
00000082 17 630 D2 = INTSK_I_FRACT_D+T - D1 : [ of d1?s for second multi
000000 }; g 101 = 02/2 ~ : Offset Trom fract of first lultlply
}; g 5 :  Offsets from SP
00000000 17 635 MR s 0 : Offset for M'plier & Product int temps
000000 17 6 9 MD = MR+INTSK_I_LEN : Offset for M'cand intermediate temp
000001§ 17 637 Pri = MD+INTSK l_LGN Offsot for low product
00000 17 638 Pr2 = Pr1+<INTSK™] FRAET D/2+ : Offset for high product
0000002F %; 223 SP_DECR = Pr2+<<INTSR_T_FRAC T_D*DZ>1201> : Total to subtract from SP
03FC §}; 221 ENTRY COBSMUL
19 64§ : 'n<az.a§1a4.as.as.ar.na.a9>

e
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&uTARl COBOL intermediate arithmetic 1S-SEP-19gk ?8:43:52 !AXIVHS Macro V04=00 Page
COBSMULI Multiply intermediate temporary 6-SEP=1984 10:46:1 COBRTL.SRCICOBINTARI .MAR;1
SE 2F Cs 19 644 SUBL2 #SP _DECR,SP ; Two inter temps and a few extras
SO 04 AC 1 645 MOVL 4&(AP) RO ; Convert operand 1
51 6F 5 649 MOVAB MR(SPJ,R1
FDDC 64 BSBW Sonveaf
20 88 AC DO 0226 648 MOVL (AP) ,RO : Convert operand 2
1 C AE gs A 649 MOVAB MD(SPJ ,R1
FDD1 ; ggg BSBW  CONVERf
1 6S§ MULP - : Calculate Lower product
1M AE 0D 25 1 65 #D1,01+INTSP_I_FRACT+MD(SP) -
02 AE 12 0235 654 #INTSK_I_FRATT D,INTSP_I FRACT+MR(SP),=
18 AE  1F 8 8 655 #INTSK I FRACTD+D1,PrT(SP)
FO BF 88 B8 659 BICBY #*XfO,= : Put correct sign in middle of M'cand
17 AE 023E 65 INTSK I_FRACT_D/2+INTSP_I_FRACT+MD(SP),-
61 0240 658 (R1)
0241 659 MULP - ; Calculate higher product (right sign)
og AE 06 25 0241 660 #02,INTSP 1 FRACT#MD(SP) .=
02 AE 1 0245 661 #INTSK_I_FRACT_D,INTSP_I FRACT#MR(SP),=
22 AE 1 0248 66; #INTSK"ITFRACTSD+D2,Pr2(SP)
024B 66 MOVB - : Shorten lLower product
0C AS 90 0543 664 <INTSK_I_FRACT_D+D2>/2(R5) -
21 AE 024E 665 <INTSK-IFRACTZD/2>+Pr1(SP)
0250 669 ADDPL - : Add the two products
18AE 13 20 0250 66 #INTSK_I_FRACT_D+1,Pr1(SP),-
65 18 8532 ggg #INTSK 1 FRACTD+D2, (RS)
S0 D7 0256 670 DECL RO : Calculate amount to fiddle exponent
SO SO 65 00 EE 0258 671 EXTV  #0,(RS),RO,RO
50 D06 OSSD 67§ INCL RO : Amount to fiddle exponent
6 0OC Ag A0 025F 67 ADDW2  INTSW 1 EXP+MD(SP),INTSW_I_EXP+MR(SP)
g€ 30 A¢ 0263 67k SUBWZ RO, INTSQ_I_EXP+MR(SP) :
S0 06 82 8 gg g;g SUBBZ  #D2,RO ; Calculate shift amount
65 18 SO F8 0§69 677 ASHP  RO,- : Shift into result
0260 678 #INTSK_I_FRACT_D+D2, (RS),~- _
00 026D 679 #0,- : No round1n?
02 AE 12 859$ ggg #INTSK_I_FRACT_D,INTSP_I_FRACT+MR(SP
S0 0N D0 027 68; MOVL #1,R0 : Indicate success
0125 %N 85;# gg‘ BRW FINISH : Convert to destination and return
0277 685 .DSABL LSB

N —
cown
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diate arithmetic 15-SEP=-1984 23:43:5 AX/VMS Macro V04=00 P 1
?de ntermediate temporary 6-SEP-1934 ¥8:46:1g ¥COBRTL.SREJCOBINIARI.HAR:1 - (3)

.SBTTL COBSDIVI Divide intermediate temporary

$98?$N1AI1

oo
28
o
or
—
-
<3

NINLRAININI N NINININI NN NN NININI NI NNININININONONONINNONN) < .

SNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSNSN =D
SNNNNNNNNNNNNNNNNNNNNNSNNN NN NN NOSNSNOSNSN N OSNONSNNNNNNNNNNNNNNNNNNNNNY

144

s FUNCTIONAL DESCRIPTION:
Accept any two supported data types as input, convert them to
Intermediate, divide them, convert the Intermediate result to the data
type of the output argument, and return.

CALLING SEQUENCE:

CoBSDIVI (DIVI
COBSDIVI_OSE (DIvl

INPUT PARAMETERS:

SOR.rx.dx, D
SO

IVIDEND.rx.dx, QUOTIENT.wx.dx)
R.rx.dx, DIVIDE

ND.rx.dx, QUOTIENT.wx.dx)

DIVISOR.rx.dx The operand to the right of the operator
DIVIDEND.rx.dx The operand to the le?t of the operator
IMPLICIT INPUTS:
NONE
OUTPUT PARAMETERS:
QUOTIENT .wx.dx The quotient of DIVIDEND / DIVISOR

IMPLICIT OUTPUTS:
If the entry is COBSDIVI, then signal COBS_INTDIVZER.
FUNCTION VALUE: )

(mlelelelelelelelelelelelelelelelcleleleleleslslelelalalelslel]

La,out of t'mp storage as indexed from SP:
(Divisor and Dividend temps are after these 44 bytes)

:01234567890123456789012345678901234567890123!

SNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNSNNNSNSNSNSNNSNSN NGO OrOOOOOOMONO
&5 8 8 B NN A N NN AN A AN N NN NN NINININ) = b e e e ed e ek e 2 O O O O O O O O OO O OOV VOO L OO0
WM =2 OV NS LN = O OO NON WSS N = O 000 NN WSS N = O OO NN N SN = O O 00 NOM N S N = OO0 00~

0

35 NONE

8% SIDE EFFECTS:

os NONE

o - -

i

82 § EQUATED SYMBOLS:
0000000 t = : Offset from SP
00000012 ¢ t2 : 2 i b
i
000008§C dr = &4 : Divisor
00000038 dd = dr+INTSK_I_LEN : Dividend
00000044 ose = dd+INTSK_I_LEN
00000045 sp_amt = ose+l
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OBSINTAR] COBOL intermediate arithmetic 15-SEP- AX/VMS M V04~ 00 Page 17
S-O\& coegoxvx Divide intermediate temporary 6-SEP- 3 73 g COBRTL. S OBINTARI .MAR;1 ’ (9) |
77 744 :t t :
77 745 1 4 5 i ;
77 74? +dDDDDDDDDA00000s i  ASHP dd 1% Lt
;; ;2 :00000000000000!0 DDDDDDS : g}gs
:..l......l...‘.. ....l.s :
77 7‘3 ........'........ L A : nova ’6 Rb
77 T Ssoven CINS RIS RS vesess,dDDDDDDDDDDDDDDS! MULP .dd t3
77 751 .ooooooDDDDDDDDDs SRl esestissesstsast  REPS
0277 755 A Pl S it ! ASHL pzl 409 t4+11
877 75 .. .....I...oo L B B B B B B N : CLRU t *6
77 75‘ : 000000000000000....'.DDDDDS : Dlvp dr t‘ t2’6
8 ;; ;g; i .. LR B BN BN BN BN BN B I AN E Blsa Rb'tz 1
0277 757 :dpDDDDDODS. . s b bl e P OASHP  t2.(SP)
0277 758 ;
0277 759 : D= 2 digits in a byt
0277 760 ; d = 1 digit in byte (other digit is zero)
B Rites o0 A N e
1 8 = n a e s zero
57 N3:ee love in ovto ’
0277 764 ; . = Useful information
0277 765 ; , = Information used in this operation
0277 766 :
_0err 767
O3FC ve?7 768 .ENTRY COBSDIV _OSE,-
0279 269 “M<R2,R3.R4, RS R6,R7 ,R8,R9>
SO 01 98 0279 70 CVIBL #1,RO’
06 11 027¢ 71 BRE Dl J
C3FC 027E 77; .ENTRY (OB %
0280 77 “n<a2 R3,R4,R5,R6,R7 ,R8,RD>
SO D& 0280 774 CLRL RO
SE 00000045 8F Cs 0282 775 DIv_J: 5UBL2 #sp_amt,SP ; Get space for tenp storagc
& AE SO0 90 0289 776 MOV RO,ose(§P) ; Remember which entr point
SO0 04 AC DO 028> 777 MOVL 4 (AP) s Convert operand 1 ‘ivisor)
51 2C AE 9 0291 778 MOVAB dr(SPS n1 :
FD6A 30 0295 779 BSBW  CONVERf ;
2E AE 95 0%98 780 T1ST8 dr+INTSP_I_FRACT(SP) : Is divisor equal to zero?
50 08 25 33 823% 531 SSSL SQ:P) RO C t d 2 (Dividend)
i : Convert operan viden
51 38 AE  9E 02A1 7a§ %OVAB  dd(SPJ,R1 : ’
FDSA 30 § :g ;gg 8SBW ouveai
12 0OC F8 AB 78 ASHP l12 #INTSK_I_FRACT D : Multiply Dividend by 10++12
3A AS 8 AB 7 9 +INTSP_I rnAcr(sF) - ; (dd) i g
0 AD 788
1€ 02AE 789 n<i2¢1nrsx 1_FRACT_D>,~-
65 8 AF 790 (SP : (t1)
1 27 Bg 791 DIVP llNlSK 1_FRACT D, - 3 And divide by Divisor
2E AE 8 B2 79 ¢r+5n FRA tTisP),- : (dr)
1€ By 79 #<1 +1ur!x RACT_D>,-
E 0285 794 : (t1)
15 AE D 0286 795 0<1201>.t (SP) ; (t2)
18 AE FO BF BY 79 BICB #°XF0,<<1241>/2+t2>(SP) ; Zap the least significant digit(!!!)
56 1B AE g Bs 79 MOVB <<12+¢1>/24t2>(5P) ).R6 : Save the true sign
o0 2 C 79 MULP l(l 01> - 3 ul tiply back (by Divisor)
65 4 79 : (t
12 S 800 :1ut£x I_FRACT_D,~-
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SINTAR] COBOL intermedi S=SEP-1 :43:5 AX/VMS M v04=-00
19815 EOBEBIVE Bivlde Intoraca ore tenporary G-SEP-108¢ 10.¢0.18 Fooams. Sacoood0n o0  mansy P00
61 C 1 (R1),=- ; (dr)
1€ C? § <12*l TSK_I_FRACT_D>,~
1C AE (8 t3(3P) : (D)
gi 22 Ee 8g SUBP4 {;})OINTSK_I_FRACT_D>.- : A?g’subtrlct from Dividend*10++12...
1E D #<12+INTSK_I_FRACT_D>,= : ... giving a 'remainder’
- EE 82 - oy L : Lt1)lNYSK : FRA:T D 1 digi 4
+ Low + ts are t
18 78 CF 09 ASHL #<3+8>,- : Hult ply t4"by 10%+10 .
OF AE 8 D1 10 <CINTSK_I_FRACT_D+1> /sotl (SP)
11 AE Dg 1 <CINTSKZIZFRACTCD#141 >/2 t‘-S)(SP)
8 85 }g ; fby no:ing t?o s: n r{ ht%..
...and zappin e old sign)
OF As B4 0205 14 CLRW <CINTSK I FRACT D+1>/2*tz>(SP) ite 9
1 27 0208 15 DIVP #INTSK T _FRACT_D,- ; Divide 'remainder®' by Divisor
2E AE 8 DA 219 dr+INTSPT] FRACT(SP) ; (dr)
1D DC 81 c<xnrsx_r,rnAcr p+1410>,=
06 AE 020D 18 t4(SP),- : (t4)
18 AF 5% 830 ::1519§i§¢ 2>(SP) ; Putting i Lo end of first DIVP
utting it at low end o rst
20 AE 56 88 (02E2 8%1 BISB R6, <<12+1010 /2+t2>(SP) : Put bagk true sign (if the 2nd DIVP
8222 § § : : gave 0, the sign may be wrong)
02E6 L : Tem -z is now a 23-digit (1z+1+10) acked item equal to:
0%56 825 ; p + [ ( Dividond g 10%+12 - Div?sor x1)/ glvisor p B
02E6 R ¢ uhere [...) indicates integer truncation, and
8522 %; : I=CLCCDividend x 10*+12 / Divisor J 7 10 ) ~ 10 ) » 10++10
S0 04 BE 02E6 829 MNEGB  #4,RO ; Shift amount (19=23)
6E 38 AE 2C AE A§ 0%E9 850 SuBwW3 leiH-l,EXP*dr(SP). = ; Calculate exponent
oger 831 INTSW ITEXP+dd(SP) . -
02EF 83§ INTSW_I_EXP(SP)
1S AE  FO BF 93 02FF 3 BITB #°XFOt2(SP) : Re=normalization needed?
06 13 OSFQ 34 BEQL 108 : No
6E B6 02F6 35 INCW INTSW_I_EXP(SP) : Yes, Increase the exponent
50 97 02F8 836 DECB RO : Move right a Little more
1S AE 17 SO F8 O02FA 837 10s: ASHP RO,#<12+41+410>,t2(SP),- : Shift into Quotient
12 00 ogrr 38 #O,#INTSK I _FRACT.D,-
02 AE 0301 839 INTSP_I rnAtr(sp)
S0 0 go 0303 40 MOVL #1,R0° : Indicate success
0093 1 0306 41 BRW FINISH ; Gee, that was easy
0309 4
0300 8¢S . ,
8 83 2g : The Divisor is zero
4 AE E8 0309 4? ?03: BLBS se(SP),21$% ; Branch if entry is COBSDIVI_OSE
00000000°8F DD ogog 4 PUSHL IC B$ INTDIVZER
00000000°'GF 01 FB O 48 CALLS #1,G*CIBSSTOP
S 3B AE OF O3IA 849 218:  MOVAB  dd(SP).Sh ; Return dividend
D4 15 50 CLRL RO ; Indicate failure
04 2 51 RET

o —
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1-01 COBSCMP] Compare intermediate temporary 6-SEP-1984 10:46:1 COBRTL.SRCICOBINTARI .MAR;1 (10) |

} 52 SBTTL COBSCMPI Compare intermediate temporary
1 gS e f
} 2? ; FUNCTIONAL DESCRIPTION: j
1 Sg $ Accept any two supported data types as input, convert them to ;
1 59 . Intermediate, compare them, and return the result of comparison 1
} 60 ; as value, ‘
8 } gg s CALLING SEQUENCE: f
8§ } gg ; VALUE.wl.v = COBSCMPI (SRC1.rx.dx, SRC2.rx.dx) %
83 ! gg : INPUT PARAMETERS: {
0321 68 ; SRC1.rx.dx The operand to the left of the operator !
8% } ggg 3 SRC2.rx.dx The operand to the right of the operator |
0321 871 ; IMPLICIT INPUTS:
83%1 873 ; NONE .
321 874 ; ;
03%1 875 ; OUTPUT PARAMETERS: ,
0321 876 ; '
0321 877 ; NONE ;
0321 878 ;
0321 879 ; IMPLICIT OUTPUTS:
0321 880 ;
Og 1 881 ; NONE
0 51 88; :
0321 883 ; FUNCTION VALUE:
0351 884 ;
0321 885 ; VALUE .wl.v =1 if SRC1 LSS SRC2
0321 886 . 0 if SRC1 EQL SRC%
03%1 387 H +1 if SRC1 GTR SRC
83 1 88 ;
3%1 889 ; SIDE EFFECTS:
0321 890 ;
0321 891 ; NONE
83 1 9; =
g 1 9 ;
03FC 0321 94 .ENTRY COBSCHP%.- ;
03 g 95 “M<R2,R3,R4,R5,R6,R7,RB,R9> ; ;
. W & g 9 SUBL2  #<2+INTSK_I_LEN>,SP ; Space for 2 intermediate temps |
SO0 04 AC D 6 9 MOVL 4 (AP) ,RO : Convert operand 1
51 0C AE 9 32A 98 MOVAB  INTSK_1_LEN(SP) ,R1 3
FCD1 3 s 99 BSBW SONVERT : i
50 08 AC DO 00 MOVL (AP) ,RO ; Convert operand 2
51 S; 0 g 901 MOVL SP,R1 : '
FCC 0 8 305 B8SBW CONVERT : ;
g 38§ : Case on the sign of the left operand. f
FCBD CF 01 OF AE 12 37 g 9 ¢ ; CMPP4 oamsx_x,rmr_o.mm_l_rnacromrsx_x LEN(SP) ,#1,P0
1 14 4 9 BGTR 108 : Br if Left GTR
2t 19 2 gog BLSS 208 : Br if Lleft LSS
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2; §}? ; Here if the left operand is zero. C(Case on the sign of the right operand.
FCBT CF 01 02 AE 12 37 0347 1; CMPP4  #INTSK_I_FRACT_D,INTSP_I_FRACT(SP) #1,P0
3 14 03%F 9 BGTR 30 T Br if left EQL 0 and right GTR
4 19 g 914 BLSS 408 : Br if left EQL 0 and right LSS
50 86 915 CLRL RO ; Set "'left EQL right’
4 gb 3}9 RET : Return
56 913 : Here if the Lleft operand is positive. If the right operand is nonpositive,
gb 919 ; it must be smaller. Otherwise congare the exponents and then the fractions
6 920 ; if the exponents are equal. Since both numbers are positive, the larger
gg 8 1 ; magnitudes correspond to Larger numbers.
FCA2 CF 01 02 AE 12 37 035 9 ; fos:  cmepe léntSK_l_FRACY_D.INTSP_I-FRACT(SP).01.PO
3 15 58 924 BLEQ 40% : Br if left GTR 0 and right LEQ 0
6 0OC AS B1 0360 925 CMPW  INTSW_1_EXP+INTSK_I_LENCSP) , INTSW_I_EXP(SP)
3 16 0366 9 ? BGTR 408 : Br if Left exp GTR right exp
¢ 19 0 68 G BLSS 308 : Br if Left exp LSS ri?ht e:?
02 AE  OE AE 15 35 0368 908 CMPP3 IINTSK_I_FRACT_D.INTSP_I_FRACT*INTSK_I_EEN(SP). NTSP_1_FRACT(SP)
28 14 0 68 929 BGTR 408 : Br if Left"frac GTR right Trac
gZ 19 037 930 BLSS 308 : Br if left frac LSS right frac
0 D& 0372 931 CLRL RO : Set "'left EQL right"
0 0375 338 o
0375 934 : Here if the left operand is negative. If the right operand is nonnegative,
0375 935 ; it must be larger. Otherwise, compare the exponents and then the fractions
0375 93? : if the exponents are equal. Since both numbers are negative, the larger
8%;5 3%8 ; magnitudes correspond to smaller numbers.
FCB3 CF 01 02 AE 1% 37 0372 939 208:  CMPP4  WINTSK_I_FRACT_D,INTSP_I_FRACT(SP),#1,P0
15 18 0370 940 BGEQ 308 * Br if Left LSS 0 and right GEQ 0
6 0OC AS Bl O037F 941 CMPW  INTSW_I_EXP+INTSK_I_LEN(SP),INTSW_I_EXP(SP)
1 19 0383 94% BLSS 40% ; Br if Left exp LSS right exp
0D 14 0385 9¢ BGTR 308 : Br if left exp GTR ri?ht exY
02 AE OFE AE 12 35 0387 944 CMPP3 01nrsx_1_rnAc7_o.lursp_x_rnAct+xnrsx_1_f£N(sp)._nrsp _FRACT(SP)
09 14 038D 945 BGTR 408 ; Br if Left"frac GTR right Trac
03 19 Oggf 949 BLSS 308 : Br if left frac LSS right frac
S0 D& 0391 94 CLRL RO ; Set "'left EQL right"’
04 8;32 323 RET ; Return
8382 3%? : Here to return +1 and =1 values.
S0 O 85 833; 3;; $0s: :g%GL #1.,R0 : 3:§u:£'ft LSS right"’
SO 01 DO 0398 954 40§: MOVL #1,R0 ; Set "'left GTR right"
04 0398 955 RET ; Return
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1=-01 FINISH Convert to destination type and 6-SEP=1984 10:46:1 COBRTL.SRCICOBINTARI.MAR;1 (n
gE gg .SBTTL FINISH Convert to destination type and return
9C 59 ;¢
9C 360 : Enter b‘ branch with (SP) containing the intermediate result
9C 861 3 and 12(AP) pointing to the descriptor for the destination.
9C 6§ 3 RO contains routine status.
9C 963 ;-
9C 964
9C 965 FINISH:
02 AE 93 9C 969 TST8 LNT‘P_I_FRACT(SP) ; is fraction zero ?
06 1 9F 96 BNEQ i : no
6k ?6 8 A 368 CLRW snttu_l-EXP(SP) ; force exponent to zero
13 1 A 9 8RB $ 3 prass overflow and urderflow
0 : 87? 2 ; checks
8 AS 97; : Check for out-of-range conditions first
C3AS 975 ; We do the check here for all destination type so that we can report
03AS 974 ; overflow and underflow distinctly. If we allow the flow to go
03AS 975 ; directly to various COBSCVTI_x routines, what will be reported
8 AS 976 ; is COBS_INTRESOPE (which is rot correct =-- we just created the
3AS 977 ; exception and did not access it == creating an exception should
03A5 978 ; distinguish between over_ and under_flow)
03AS 979 ;-
OgAS 980
03AS 981 8%:
0063 8F 6% B1 03A5 98; CMPY ;NT&U,!,E!P(SP). #INTSK_1_EXP_HI ; Bigger than max ?
S 14 03AA 98 BGTR $ : Yes, overflow
FFOD 8F 6E B1 O3AC 984 CMPW  INTSW_I_EXP(SP), WINTSK_I_EXP_LO ; Less than min ?
56 19 03B1 985 BLSS 5% : Yes, underflow
0383 986 9%:
50 ©obp 03B 987 PUSHL RO ; Save success status
8;8; 333 ; Result now at &(SP)
SO OC AC DO 0385 990 MOVL 12(AP) ,RO : pick up the descriptor addr.
1F 00 02 AO F 0;89 991 CASEB DSC$B_DTYPE(RO) ,#0,4#31 ;
FD33 0 5 992 108:  .WORD BAD_DT-10% : 012
FD 03C 59 .WORD BAD_DT-10% 3 1%
FD33 03C2 994 .WORD BAD_DT-10% : BU
FD33 03C4 995 .WORD BAD_DT-10% A Y
FD3 oscg 996 .WORD BAD_DT-10$% : & LU
FDi 03C 997 .WORD BAD_DT-10$% : S QU
FD 8 CA 998 .WORD AD_DT-10% H 9 8
058* 03CC 999 +WORD 0$-10% 3 5
079* 8 C 18 G .WORD 88-1 $ 3 g L
09A* 0300 1001 LWORD 40%-10% : Q
0088' 0302 10 i .WORD  50%-10% : 10 F
00CD' 03p&4 1CG0 .WORD 60%-10% ;11D
FD D6 1004 .WORD BAD_DT-10% : 1§ FC
FD p8 1005 .WORD BAD_DT-10% s 15 0C
FD DA 1 89 .WORD BAD,DT-18$ s 16T
FD pC 1 .WORD BAD_DT-10% s 1S N
FD DE 1008 .WORD BAD_DT-10% 3 19 NL
FD E 1009 .WORD BAD_DT-10% + 17 NLO
FD Ee 1010 .WORD BAD_DT-10% : 18 NR
FD E4¢ 10N .WORD BAD_" ~-10% : 19 NRO
FD Eg 1 lg .WORD 9& _0T1-10% : 30 NZ
00DF"* (3eE8 101 .WORD 0%-10% s 21 P
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|1-01& FINISH Convert to destination type and 6-SEP- 1936 73 12 !COBRTL OBINTARI.MAR;1 . (il)
FD EA 1014 .WORD BAD_DT-10% 3 i %l
FD EC 1015 .WORD BADTDT-10% N EM
FD E 1 19 LWORD BA" DT-10% : 24 DSC
FD F0 101 .WORD B/ _DT-10% ;25 oU
FD F2 1018 .WORD BAL_DT-10% 3 9 0
FD F4 1019 .WORD BAD-DT-10$ : 216
FD rg 1020 -WORD aAo_oT-185 ; g H
FD F8 1021 .WORD BAD-DT-10% : 29 GC
FD FA 1 i .WORD BADDT-10% : 30 MC
012 ' 03FC 1 .WORD 0$-10% : 31 COBOL intermediate data type
FCFO 1 FE 1024 BRW BAD_DT
8&81 1025
401 1 9
0401 1 14
0401 1028 : CIT overflowed.
0401 1029 ;-
0401 1030 $s:
00000000°'8F DD 0401 1031 PUSHL  #COBS_INTEXPOVE ; Overflow signal
06 11 0407 10;; BRB 6% ; go signal
0409 10
0409 10%6 o
0409 18 5 : CIT underflow
0409 1036 ;-
0409 1037 §s:
00000000'8F DD 0409 1038 PUSHL #COBS_INTEXPUND : Underflow signal
00000000°'GF 01 FB O04OF 1039 6%: CALLS #,G*CIBSSTOP : Signal and stop.
0616 1040
0616 1041 ;+ -
0416 106§ : Destination is W
0416 1043 ;-
56 D& 0416 1044 208: CLRL R6 ; Assume class S
09 03 A0 91 0418 1045 CMPB DSCSB_CLASS(RO) ,#DSCSK_ CLASS SD
07 15 041C 1046 BNEQ 218 : Branch if not class SD
56 08 A0 98 O041E 1047 CVIBL DSCSB_SCALE(RO) ,Ré ; Get scale factor
56 S6 CE 0422 1048 MNEGL R6,R6™ : Negate scale factor
S7 04 AE  9E 0425 1049 21S:  MOVAB 4 (SP),R7 : Get source address
58 04 AD DO 0429 1050 MOVL DSCSA POINTER(RO) ,R8 ; Get destination address
00000000°'GF 16 04 g 1051 JSB G*COBSCVTIW_RS : Go to conversion routine
SO B8t DO 04 105§ MOVL (SP)+,RO ; Restore status
04 063? 105 RET : Return
04 1054
0437 1855 3o
437 1 59 ; Destination is L
437 18; s -
56 D& 0437 1 s $0s: CLRL  Ré Assume class §
09 O03A0 9 639 105 CMPB gSC‘B CLASS(RO) ,#DSCSK CLASS SD
07 1% 430 1060 BNEQ 13 : Branch if not class SD
56 08 A0 9 &3F 1861 CVIBL DSC$B_SCALE(RO) ,R6 : Get scale factor
56 56 CE 0443 1 6; MNEGL R6,R6™ ; Negate scale factor
57 ° 04 AE 95 446 1063 318 MOVAB 4 ($P),R7 : Get source address
58 & A0 D 464A 1064 MOVL DSCSA POlN ER(RO) ,R8 : Get destination address
00000000°GF 16 044E 1065 JSB G*COBSCVTIL_RS : Go to conversion routine
SO BE DO 0454 1 69 MOVL (SP)+,R0O : Restore status
04 0457 106 RET : Return
458 1 63
458 1 9 it
458 1070 ; Destination is Q
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5
09 03 8§
08 A0
56 56
§7 04 As
8 04A
00000000 GF
50 BE
56 04 AE

57 04 AD
00000000 GF
50 B8t

56 04 AE
57 04 AO
00000000 GF
50 8E

09 03 A0

56 08 A0
56

57 _ 04 AE
58

59 04 AO

00000000°* GF

50 BE

50 04 AO

80 & AE

60 C AE

50 8E
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ISH Convert to destination type and 6-55?-193 ?3 g !COBRTL. OBINTAR]I.MAR;1 v (§1)
i3 1
458 1 7§ L0s: CLRL  Ré ; Assume class §
&SA 107 CMPB DSCSB_CLASS(RO) ,#DSCSK CLASS S0
4 8 107 BNEQ 413 : Branch if not class SD
460 107 CVIBL DSCSB_SCALE(RO) ,R6 ; Get negative of scale factor
464 1 7 MNEGL R6,R6™ 3
467 1 7 418:  MOVAB  &(SP),R7 : Get source address
468 1 MOVL DSCSA _POINTER(RO) ,R8 : Get destination address
63? 1 7 JSB G*COBSCVTIG_RS : Go to conversion routine
4 1080 MOVL (SP)+,RO ; Restore status
478 1081 RET : Return
479 1 i
479 1 ¢
0479 1084 ; Destination is F
8479 1085 ;-
479 1086 508:  MOVAB  4(SP),Ré ; Get source address
0470 183 MOVL DSCSA POINTER(RO) ,R7 ; Get destination address
0481 1088 JSB G*COBSCVTIF_R7 : Go to conversion routine
0487 1089 MOVL (SP)+,R0 : Restore status
048A 1090 RET : Return
0488 1091
0488 109; 3 1 : :
0488 1095 ; Destination is D
0488 1094 ;-
0488 1095 60s: MOVAB  &(SP),R6 : Get source address
048F 1096 MOVL DSCSA_POINTER(RO) ,R7 : Get destination address
0493 1097 JSB G~COBSCVTID_R? : Go to conversion routine
0499 1098 MOVL (SP)+,R0O : Restore status
049C 1099 RET : Return
0490 1100
0490 1101 ;+ :
0490 110§ : Destination is P
0490 1103 ;-
0490 1104 70$: CLRL % : Assume class §
049F 1105 CMPB DSCSB_CLASS(RO) ,#DSCSK CLASS SD
04A3 1106 BNEQ 71% : Branch if not class SD
04A5 1107 CVIBL DSC$B_SCALE(RO) ,R6 : Get negative of scale factor
04A9 1108 MNEGL R6.R6 3
04AC 1109 718:  MOVAB  4(SP),R7 : Get source address
0482 1110 MOVZWL DSCSU_LENGTH(R ) ,R8 : Get destination length
0483 1111 MOVL  DSCSATPOINTER(ROJ,R9  : Get destination address
0487 111; JSB G*COBSCVTIP_R9 ; Go to conversion routine
08D 1M MOVL (SP)+,RO : Restore status
86(0 1114 RET : Return
4C1 1115
4C1 1116 ;¢ : :
2%} }}}z : Destination is intermediate
4C1 1119 808:  mMOvL oscsa ro NTER(RO) RO  ; Get destination address
4CS 1120 Mova 4(SP); : Move 8 bytes
4C9 1121 MOVL 12<spf (RO) : Move & more bytes
4D 11 g MOVL  (SP)+,RO : Restore status
40? 1 RET : Return
4D 1124 ;
04D1 1125 .END

—r
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Symbol table

BAD DT
COBSADD1
COBSCMP]

82358208
PAAAAAAPN
slnlalslialalalsl
C<cCcccc<<
— = = —
I O 5t et bt et et et WY
St gt ot et T (D) VI NV 5t e
il
(e Lo TFele To To T¥els - ENENENEN]

COBSDIVI_OSE
COBSMUL |
COBSSUBI
COBS_INTDIVZER
COBS_INTEXPOVE
COBS ~ INTEXPUND
COBS_INTRE SOPE
COBS " INVARG
CONVERT

DSCSA_POINTER
DSCSB_CLASS
DSCSB_DTYPE
DSCSB_SCALE
DSCSK_CLASS _SD
DSCSW LENGTR

OOO0OOMOOOOOO0O0O00O :g
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13
ogoniine 8 N
0000321 RG
rerRRRR
T
Iy
Ty
TIIIIIL
T
Iy
Iy
T
Ty
Iy
Ty

00000 7; RG
00000277 RG

00000217 RG
CO00000FE RG

(2222222
LA A 22 2]
LA AR Al
TR RRRY
(222222 ] ]

00006002 R
00000000
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0
000000
0000000
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Psect synopsis 6=SEP=1984 10:46:1 COBRTL.SRCICOBINTARI.MAR; 1 an
brccccsccccsccsas +
: Psect synopsis !
teccccccccccccanad
PSECT name Allocation PSECT No. Attributes
. ABS . 80000000 ( 0.) 00 ¢ 0.) NOPIC WUSR CON ABS LCL NOSHR NOEXE NORD NOWRT NOVEC BYTE
$ABSS 0000000 ( g.) 01 ¢ 1.) NOPIC WUSR CON ABS LCL NOSHR EXE RD WRT NOVEC BYTE
_COBSCODE 00000401 ( 1233.) 02 ¢ 2.) PIC USR CON REL LCL SHR EXE RD NOWRT NOVEC LONG
B R e e T e =
i Performance indicators i
Phase Page faults CPU Time Elapsed Time
Initialization 31 00:00:00.29 00:00:02.10
Command processing 118 00:00:80. 00:00:03.37
Pass 1 188 00:00:02.84 00:00:1 .0;
Symbol table sort 0 00:00:80.19 00:00:00.4
Pass 2 196 00:00:01.51 00:00:06.13
Symbol table output 9 00:00:00.03 00:00:00.05
Psect synopsis output 3 00:00:00.01 00:00:00.01
Cross-reference output 9 OO:OO:O0.0g 00:00:00.00
Assembler run totals 54 00:00:05.0 00:00:27.15

The working set Limit was 1500 pages.

24129 bytes (48 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocat;d to hold 188 non-local and 52 local symbols.
S source Lines were read in Pass 1, producing 30 object records in Pass 2

9 pages of virtual memory were used to define 8 macros.

ftecencnccrracmrc e cecc e 4
i Macro Llibrary statistics i
Macro Library name Macros defined
_$2558DUA28: [COBRTL .0BJJCOBRTL.MLB;1 1
$2558DUA2B: (SYSLIBISTARLET.MLB; 2 4
TOTALS (all Libraries) 5

203 GETS were required to define 5 macros.
There were no errors, warnings or information messages.
MACRO/ENABLE =SUPPRESSION/D]SABLE=(GLOBAL , TRACEBACK) /L1S=L15$:COBINTAR]I/0BJ=0BJS : COBINTAR]I MSRCS:COBINTARI/UPDATE=(ENHS:COBINTARI)+L] |
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