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‘EACILITV: COBOL DATA TYPE CONVERSIONS

ABSTRACT:
This module contains all of the data type conversions
to and from intermediate temporary for COBOL.

VERSION: 1
HISTORY:

AUTHOR:
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MODIFIED BY:
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tOBtéNTER COBOL Intermediate Conversions IS-SEP-19’4 ig:&&:g; AX/VMS Macro V04-00 Page s
1-01 HISTORY ; Detailed Current Edit History 6-SEP=-1984 10:46: COBRTL.SRCIJCOBINTER.MAR;1 (2)
3 i SBTTL HISTORY : Detailed Current Edit History
4

2 S ; Edit History for Version 1 of COBINTER

000 ? : 1-001 - Original. JBS 02=JAN-1979

008 3 : 1= 0§ = Continue development. JBS 12=JAN=1979

00 : 1=003 = Rearrange intermediate form to put fraction before exponent.
8000 60 ; JBS 16=JAN=1979

000 61 ; 1-004 - Remove the arithmetic routines. DGP 23=Jan=79

000 62 ; 1-005 - Remove the constants which refer to the Intermediate data type and

888 63 . ut them in a Require file = COBPARINT.MDL. DGP 29-Jan=79

64 ; 1-006 - Change the references to the Intermediate data type parameters from

0000 65 ; COBS to INTS. DGP 30-Jan-79

0000 66 ;: 1-007 - Declare externals explicitly. JBS 06-FEB-1979

0000 67 : 1-008 - Bug fixing and cleanup. MLJ 10-Mar-1979

0000 68 ; 1-009 - 19 digit enes and bug fixina. ML) 13-Mar-1979 ;
0000 69 : 1-010 = Correct problem with high order longword in CVTIQ and CVTRIQ. MLJ 22-Mar-
0000 70 ; 1-011 - Comment out ASHP that specified rounding in CVTIP. WPS 11-June-1979. ;
0000 4 1-01; -« Correct DIVP rounding toward 0 in conversions to quad. PDG 12=Jul=1979
0000 72 : 1-013 = Get edit histor; in synch with ident statement.

0000 3 : RKR 04=Sept=197

0000 74 ; 1-014 = Set INTSP_I_FRAC to 2. RKR 11-Sept=-79
0000 75 ; 1-015 = Change all references to FORSCNV_IN_DEFG to OTSS_CVT_T_D
0000 76 ; RKR 27=-SEPT=79
0000 77 ; 1=016 - Chanso all r;ferencos to FORSCNV_OUT_E to COBSCNVOUT.

0000 78 ; RKR 27=-SEPT=79
0000 79 ; 1-017 - Make INTSSNORMALIZE local. Cosmetic changes. RKR 21-0CT-79
0000 80 ; 1-018 - Change CIT reserved ogerand detection logic. RKR 30-0CT-79
8888 g} : 1=-019 - Fix normalization problem in CVIPI. MLJ 21-Nov=1979
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COBSINTER COBOL Intermediate Conversions 15-SEP=-1984 146:41 VAX/VMS Macro V04-00 P
1289 DECLARATIONS S-SEP-108¢ $0:46:3) FRKoNTS Uacoo Y000 mr:1 79 3,
g§§ g .SBTTL DECLARATIONS '
.DSA
3 9 DSABL GBL
0 8 8 ;
8 ' 3 ; INCLUDE FILES:
000 91° SINTDEF : Intermediate data type format
8888 3; . $SDSCDEF : Descriptor definitigg; e
0000 3; : EXTERNAL SYMBOLS:
§888 99 y LEXTRN LIBSSIGNAL ; Signal an error
0888 g' o LEXTRN LIBSSTOP : Signal a fatal error
8888 188 § The following are error codes for LIBSSIGNAL and LIBSSTOP
0000 181 v .EXTRN COBS_INTEXPOVE ; Intermediate exponent overflow
0000 1 i LEXTRN COBS_INTEXPUND ; Intermediate exponent underflow
0000 10 .EXTRN COBS_INTRESOPE :; Intermediate reserved operand
0000 104 LEXTRN COBS_INVDECDIG ; Invalid decimal digit
8888 }82 o EXTRN OTSS_FATINTERR ; Fatal internal OTS error
8000 107 : The following subroutines are used for conversion between floating
0888 }83 : point and text.
0000 110 ° LEXTRN COBSCNVOUT ; Convert floating to E format
0000 1M LEXTRN OTSSCVT_T_D ; Convert text to floating
0000 115 :
0000 1135 ; MACROS:
0000 114 ;
0000 115 ; NONE
0000 116 ;
0000 117 :; PSECT DECLARATIONS:
00000000 118 .PSECT _COBSCODE PIC, SHR, LONG, EXE, NOWRT
0000 119
0000 1%0 3
0000 121 ; EQUATED SYMBOLS:
00000002 0000 12§ INTSP_I_FRACT = 2 ; Temporary until Packed supported in MDL
0000 12 : Fraction field offset




OBSINTER COBOL Intermediate Conversions 15-SEP=-1984 23:44:4 AX/VMS Macro V04-00 Pa 4
%-01& DECLARAT IONS 6-SEP-1934 ;8:66:35 !COBRTL.SRCJCOBINTER.HAR:1 - (4)
125 ;
1 ? ; OWN STORAGE:
18 1.
1 3 : The folloging constant has the value 2++32, [t is used for scaling
} ? : the high 32 bits and for compensating for unsigned arithmetic.
6C 29 67 49 29 04 806 ! ; @yxs: .PACKED 4294967296 ; 2ve32
082 134 : The follouin? constant is 2++32-1, |It's subtracted from negative numbers 4
0§ } 5 : when converting to quad, to compensate for DIVP truncating toward zero. ;
SC 29 67 49 29 04 2 1 ? 61AS_1: PACKED 4294967295 ; 2ve32-1 ;
0000000A 888% } s BIAS_DIGITS=1 ; Number of digits in 2++32 |
000C 140 ; Note that the Quadword-to-Intermediate conversion routine knows that !
000C 141 ; the intermediate-form fraction has 18 digits. This is because a ;
00C 145 ; quadword has 18 or (rarely) 19 digits, and the code iz significantly ;
00C 143 ; more efficient if it can shift by 0 or (rarely) 1 digit r~ather than ;
000C 144 ; computing how much to shift, as the Packed-to-Intermediate cnnversion
888E }25 : routine must. |
000C }22 ; Similarly, NORMALIZE and CVTTI manipulate the intermediate form ;
149 ;

internals directly.

i~
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COBSINTER COBOL Intermediate Conversions 15=SEP=1984 23:44:41 VAX/VMS Macro V04=00 Page 1
1981$ NORMAL 1Z2E 6=SEP-1 gb %3 166:32 COBRTL.S J OBINTER. HAR 1 ’ (g);
OE } 1 ; SBTTL NORMALIZE
E 1.3 i E This is the code to normalize an intermediate-form number. It is
C 1564 ; branched to from many places in the code. It expects the
C 155 : unnormalized internodiato-forn number on the stack. The normalized
E } ? : number is stored in (R8)
ogc 153 {NTSSNORMAL 1ZE :
02 AE 9§ 00C 1 TSTB suTsP_l_FaACT(SP) : Is the number already normal?
oA 1 8?: }g? : ; Maybe not. (May be zero.)
811 12§ : Come here if the number is already normal. Copy it to the result
1 1 ; area and then check for underflow and overflow. Note that this code
OO}} }gg : knows the intermediate-form number is 12 bytes long.
68 6E 7D 0811 169 : MOVQ  (SP),(R8) : Copy the number
08 AB 08 AS 00 8014 16 MOVL a(spS 8(R8) :
2 1 og}g }gg BRE : Check for fault and return
0018 170 : The number is unnormalized or it is zero. 1f all of the digits of
08}3 };1 : the fraction are zero then the number is zero.
02 AE 0A 00 38 8018 17% 23: SKPC #O,#INTSK_I_FRACT_L, INTSP I1_FRACT(SP)
0020 174 :"Find first non=zero byte
5« OA S0 C3 0020 175 SUBL RO #INTSK_I_FRACT_L,.RG¢ ; Convort to byte offset from base
5¢ 54 CO 00264 176 ADDL R4 ,RG : Convert b{tos to digits
61 FO 85 ?g 88 ; };g gégf g;xro .(R1) : a gh digit non=zero?
: r
5¢ 07 0020 179 DECL R4 f one lcss
12 00 02 A€ 1202 zg F8 38 g 180 3s: ASHP R4, #INTSK_I_FRACT_D, 1nrsﬁ 1 inAcr¢sp) 20,
0038 181 #INTSK_I_FRACT_D,INTSP_I FRACT(RS)
8038 18§ s Normalize and store fraction
19 13 0038 lg BEQL 6% : Br if fraction is zero
68 6E 5S¢ A3 OOgA 184 SUBW3  R&,INTSW_I_EXP(SP), INTSU 1 EXP(RB)
083% }82 Kdjust and store exponent
§8§E };g : Now check for overflow and underflow.
0063 8F 68 B1 00 189 is: CMPW  INTSW_I_EXP(RB) ,#INTSK_I_EXP_HI
004§ 190 : ls exponent too big?
17 14 004 191 BGTR 7% : Yes, give message
FFOD B8F 68 B1 0045 19; CMPW INTSW_I_EXP(RB) ,#INTSK I,EXP LO
86A 19 ; Is"exponent too small?
18 19 A 194 BLSS 8s : Yes, give message
SO0 01 D00 004C 195 MOVL #1.R0 : No, indicate success
SE OC 80 04F 19? 5$: ADDL2 #IN TSK I_LEN,SP : Remove temp from stack
) 8; }g RSB : Return to caller.
§g 19% : Come here if the fraction is zero to store a clean exponent.
8 B4 005 1 68: CLRW 1ursu 1_EXP(R8) ; Set exponent to zero
S0 1 O 55 i MOVL #.R ; Indicate success
SE C Sg S8 ‘ ADDL2 llNTSK I_LEN,SP ; Remove temp from stack
gg g RSB : Return to caller.
5C 6 : Come to 7$ on overflow. Signal INTEXPOVE.

—h
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COBOL i ntermediate Conversions
NORMAL ] ZE

¢ &
C

00000000* go g §3 7s: PUSHL
oot S - B OO
02 A 2 rs ? }i 3: CVILP
00000000 GF 21 B F 1% CALLS

D4 15 CLRL

11 007 16 BRB

Come to 8% on underflow.

'3-3ER-108L $3106i5D YeOaNTL. SRES08
Signal INTEXPUND.
lsﬂﬂi INTEXPOVE

V04=00
OBINTER.MAR;1

; Intermediate exponent overflow
; Print nossago and return to caller

l 08& NTE!PUND ‘tc exponent underflow
#IRTSK_I_FRACT_D, 1~tsk x FRACT(
: fraction to zero
l1.G‘LlBSSIGNAL nt message for user
RO : Indicato failure

5% : Return to caller
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ate Conversions 15-SE 93 i :66:3} AX/VMS Macro V04=-00 Page
984 146:

&N!ER COBOL Intermedi
COBSCVTWI_R8 Convert Word to Intermediat 6-SE COBRTL.SRCIJCOBINTER.MAR; 1
;: }s .SBTTL COBSCVTWI_RS Convert Word to Intermediate
TA 0 ;¢
;: 1 ; FUNCTIONAL DESCRIPTION:
;: 2 : Convert a 16-bit (word) integer to intermediate
8;: S : CALLING SEQUENCE:
88;: z S JSB COBSCVIWI_R8 (scale.rl.v, src.rw.r, dst.wx.r)
§ ;: 3 3 Arguments are passed in R6, R7 and RS.
07A 1 : INPUT PARAMETERS:
007A i :
007A : SCALE.rl.v The power of ten by which the internal
007A 4 ; fresentat on of the source must be
007A S : tiplied to scale the same as the
07A 6 . internll representation of the dest.
07A 37 : SRC.rw.r The number to be converted
007A 38 ;
007A 39 ; IMPLICIT INPUTS:
007A 40 ;
88;: 21 : ALl of the trap bits in the PSL are assumed off.
007A 4§ s OUTPUT PARAAETERS:
007A 44 ;
88;: 22 : DST.wx.r The place to ciore the converted number
007A &7 ; IMPLICIT OUTPUTS:
007A 48 ;
007A 49 ; NONE
007A 50 ;
007A S1 : FUNCTION VALUE:
007A S§ :
007A 23 3 1 = SUCCESS, 0 = FAILURE
007A 54 ;
007A SS ; SIDE EFFECTS:
007A S? : ;
807A 57 Destroys registers RO through RS.
07A 58 .
007A 59 ;==
007A 60
87A 61 COBSCVIW] R8::
SE 0C g 7A 6§ SOBL2  #INTSK_I_LEN,SP Hake room on stack for result
S0 7 070 6 CviwL (R?),RO ~ Get source as a longword
02AE 12 SO F9 00 g 64 CVILP RO, :ium 1_FRACT_D, msb 1_FRACT(SP)
0 65 :“Store as fraction part
6E 12 56 Al 085 6 ADDW3  R6,#INTSK_I_FRACT_D, INTSU l _EXP(SP)
089 6 : (Ompute and store exponent
fF80 31 0089 68 BRw INTSSNORMAL I ZE : Normalize and return,

-y
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Convert Longword to Interme 6-SEP-19 & 10:46:32 (COBRTL.SRCICOBINTER.MAR;1 (7)

? SBTTL COBSCVTLI_RS Convert Longword to Intermediate

8
x'!
co3

7§ FUNCTIONAL DESCRIPTION:
7 : Convert a 32-bit (lLongword) integer to intermediate
? s CALLING SEQUENCE:
JSB COBSCVTLI_R8 (scale.rl.v, src.rl.r, dst.wx.r)
Arguments are passed in R6, R7 and RS.
: INPUT PARAMETERS:
SCALE.rl.v The power of ten by which the internal
fresontation of the source must be
tiplied to scale the same as the
intornal representation of the dest.
SRC.rlL.r The number to be converted
s IMPLICIT INPUTS:
ALL of the trap bits in the PSL are assumed off.

; OUTPUT PARAMETERS:

Lo Qo oo Lo Lo To To cTo Jo oo do do Lo To To-To -Jo Lo To To -To To -To -To -To Lo -To -To To -To -To -To Lo To To-To To Lo -To -To T g}

(1P ¥ S lalalislalalslislislslslisislislislslislislisislislislslisislslslsalaislsalslslslislslelslelelelelelelele] l—ﬂ

NWWWW
~O OO 0O O O O 00 00 00 0D 0D 00 G0 COCO QD N N~
O VAWM =2 O V0NN LWIN—O
MR I ImImMmmmIIIIImnmnmIImhII o

OO0 COCOOOO0O0O0O0O0O0O0O0O0OO0OOCOOO0OO0OOOOOCOOCOOOO0OO0OOOOO

(=l e e e e e e e e L o =t =t =l =l =l = = = L L L e L o o ™ ™ b b e o= == ]

88 DST.wx.r The place to store the converted number
80 ; IMPLICIT OUTPUTS:
81 NONE
8‘ FUNCTION VALUE
85 3 1 = SUCCESS, 0 = FAILURE
88 : SIDE EFFECTS:

3 ?8 ; Destroys registers RO through RS.

8 11 ;==

8 1;
13 COBSCVILI RS

SE 0C Cs 14 0BL #INTSK | room on stack for result
02AE 12 67 F9 00 15 CVILP  (R7) 0Iursx i anct D, 1nisp 1 ®ERACT (SP)
89 19 : Store source as fraction part
6E 12 56 Al 9 1 ADDW3  R6,#INTSK_I_FRACT_D, lNTSU l EXP(SP)
09 13 : “(Ompute and store exponent
FF71 31 009 1 BRW INTSSNORMAL I ZE ; Normalize and return

— £
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-R8 Convert Quadword to Interme 6-SEP=-1984 10:46:32 [COBRTL.SRCICOBINTER.MAR;1

1 .SBTTL COBSCVTQI_RS Convert Quadword to Intermediate

g’;UNCTIONAL DESCRIPTION:

Convert a 64=bit (quadword) integer to intermediate
CALLING SEQUENCE:

JSB COBSCVTQI_R8 (scale.rl.v, src.rq.r, dst.wx.r)

Arguments are passed in R6, R7 and RS.

INPUT PARAMETERS:

SCALE.rl.v The power of ten by which the internal
WLEIoL168 o SCOLY he seme a5 the
nternal representation of the dest.

SRC.rq.r The number to be conwverted
IMPLICIT INPUTS:

ALL of the trap bits in the PSL are assumed off.

OUTPUT PARAMETERS:

DST.wx.r The place to stcre the converted number
IMPLICIT OUTPUTS:

NONE
FUNCTION VALUE:

1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through RS8.

r
m
i

NN = OO 00 NON N N — O O 00 N0 VNV 8 LN =2 © O 00 O N IS LN — OO 00 IO N 8~ LD

A TR LA PR LA TR LR T LA TR L T T T P T T T T R T R R R R R R TR TR T I,

COBSCVTQl R8::
BL?2

OO&:OO@Owummmmmmvnma BN

sO #INTSK_I _LEN,SP : Make room on stack for result
CMPV 31,1 5(R) 4R ; 1Is number in longword range?
BNEQ 1 : Br if not to do slower code

68 CVILP  (R7),#INTSK_I_FRACT_D,INTSP_I_FRACT(SP)

69 ; Store source as fraction part

70 ADDW3  R6,#INTSK_I_FRACT_D,INTSW_I_EXP(SP)

7 ; Compute and store exponent

;; BRW INTSSNORMAL I ZE : Normalize and return

;L : Come here if the number is not in longword range.

s .
79 is: SUBL2  #20,SP
7

: Allocate temp space
CVILP 4 (R?),m0,(SP)

: Convert high order lLongword

Page

9

(8)
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COBS&NTER COBOL %nternediate Conversions 1S-SEP-1936 ¥ 144:41 VAX/VMS Macro V04-00 Page 10 |
1-01 COBSCVTQI_R8 Convert Quadword to Interme 6-SEP-1984 10:46:32 ([COBRTL.SRCICOBINTER.MAR;1 (8)
13 6E OA FF&I Cfoa 22 25 %3 378 MULP #BIAS_DIGITS,BIAS,#10,(SP),#19,8(SP)
Cé4 79 ; Multiply by 2++32
6t OA 67 5 Cé4 0 CVILP  (R7),#0,(SP) ; Convert low order longword
07 18 (8 1 BGEQ 2% : Br if nonnegative
6E OA FF31 CF O0A 2 CA i ADDP4  #BIAS_DIGITS,BIAS,#10,(SP)
0D1 ; Correct for signed conversion
OB AE 13 6E O0A 20 88; g 28: ADDP4  #10,(SP),#19,8(SP) : Sum low and high order parts

0p? 9 : Try to fit the number in 18 digits. If this succeeds, we can use the
§OB; ; normalize exit. If not, we must truncate one lLow order digit.

16AE 12 00 63 13 00 F8 807 8 ASHP  #0,#19,(R3) ,#0,#INTSK_I_FRACT_D,INTSP_I_FRACT+20(SP)
00DF 90 ; Try"to fit Tn"18 digits

28 10 OODF 91 BVS 3% ; Fail SO sgecial work.,
14 AE 12 56 Al O0OE1 9; ADDW3  R6,#INTSK_I_FRACT_D,INTSW_]_EXP+20(SP)
8056 9 : Exponent with scale factor
SE 14 §0 OE6 94 ADDL2 #20,SP : Remove local temps
FF0 31 8852 32 BRW INTSSNORMAL 1 ZE : Normalize and return

Q0EC 397 : Come here if we have 19 digits. We must truncate to 18 digits and
8855 ggg ; compensate for the right shift in the exponent.

63 12 00 61 13 FF BF F8 O00EC 400 $s: ASHP #=-1,#19,(R1) ,#0,#INTSK_I_FRACT_D,(R3)
00F4 401 : Drop low digit of result

14 AE 13 56 A1 00F& l.og ADDW3  R6,#INTSK_I_FRACT_D+1,INTSW_I_EXP+20(5P)
00F9 40 : Exponent with scale factor
SE 14 CO O00F9 404 ADDL2  #20,SP ; Remove local temps
FFOD 31 O0OFC 405 BRW INT$SNORMAL 1 2E : Normalize and return

s
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.SBTTL COBSCVTFI_R? Convert Floating to Intermediate
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é‘;UNCTlONAL DESCRIPTION:

Convert single-precision floating to intermediate
CALLING SEQUENCE:

JSB COBSCVTFI_R7 (src.rf.r, dst.wx.r)

Arguments are passed in R6 and R7.
INPUT PARAMETERS:

SRC.rf.r The number to be converted
IMPLICIT INPUTS:

ALl of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:

DST.wx.r The place to store the converted number
IMPLICIT QUTPUTS:

NONE
FUNCTION VALUE:

1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

TTTT T T T T T T T T TTTYTT T TYTTTMTYTTYTTTTYTT T T TTTTTTTTMTYTTmTT T T >

imimi=l=leleleleleleleleleleleleleclelclelelaleleleleclaclclalalaclalal]
COVVIVIVIN M AN AN AN AN ANAANAAAARAAAAAANAANANAAAAARNAAARAAN e

A A Rttt b 2t ol P P 0P P o o o P P P o P P P P P P P o ol kb

[eleleleleleleloi=ddol=lolelclelelelelelelelelalelelelelalelelelelelelelelalelel=t=l"

8: Destroys registers RO through R7.
OFF 444 :=-
OF L4
OF 446 COBSCVTFI R7::
u N gZ OF 44 SOBL2  #INTSK_] FRACT_D+7+8,SP ; Result string and value
6E 66 6 }0 223 CVTFD  (R6),(SPY : Put value on the stack
}g 2%? : Build a static descriptor pointing to the text area.
08 AE 9F O1 45; : PUSHAB B(SP) ; Address = space left
7€ 01 90 010 45 MOVB #DSCSK_CLASS_S,=(SP) : Class = static
TE 0 90 188 454 MOVB #DSCSK_DTYPE 1.-(;?) 3 T;po = ASCI] text
7€ 19 B0 }15 2%5 MOVW  #INTSK_I_FRACT_D+7,-(SP) ; String length
}}} 22? : Call COBSCNVOUT.
12 p 0111 458 ’ PUSHL  #INTSK_I_FRACT_D : Number of digits in fraction
04 AE F 0113 460 PUSHAB 4(SP) : Address of descriptor
10 A§ 9F 118 461 PUSHAB 16(SP) : Address of value
00000000 GF 2 F 1 &6; CALLS  #3,G*COBSCNVOUT ; Convert to E format Y
1F 50 E 120 &6 BLBC RO,1$ : Should never fail
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1-015 COBSCVTFI_R7 Convert Floating to Interme 6-S g ?3 :66:32 L(COBRTL.SR J OBINTER.MAR;1 . (5)'
1 464 ;:+
1 465 ; Sitting on the stack now is th, result string, at 16(SP).
1 46? : The string is INTSK_I_FRACT_D+7 characters in length and is in
} 22 : the following format:~
} :9% § +0.ddddddddddddddddddE +ee
1 &N E Hc will put the digits into the intermediate form number, with the
1 47; : g ., and the number followin’ the E will ao into tho exponent.
} 2;‘ ; Note that the number in this form is already normalized.
12 AS 10 AS 93 1 078 ° MOVB  16(SP),18(SP) sign on top of ''."
02 A7 12 12 AE 0 1 47? CVTSP IINTSK I1_FRACT_D,18(SP), lINT K_I FRACT D lNTSP I_FRACT(R7)
12F &7 s tﬁo fraction
66 02 26 AE 02 09 O01¢F 4.73 CVTISP  #2,INTSK_I_FRACT oozo(sps »
1 g &7 : Hako packod ex onent
S1 6 02 36 01 480 CVTIPL  #2,(SP),R1 : Make exponent norx
139 481 3 (also clears RO
67 S1 F7 0139 & g CVILW  R1,INTSW_I_EXP(R?7) ; Store as exponent of int. number
SO D06 013C & INCL RO’ Indicate success, RO = 1
SE 29 Cg 0138 484 ADDL2  #INTSK_I_FRACT D#?*B*B.Sﬁ Delete stack temps
0 8}2' 232 : RSB : Return to caller
014 487 3 Come here on failure of COBSCNVOUT. Since any sin?lo-precis1on
014 488 ; floating number can be represented in the intermediate form, this
8}2 288 ; represents an 0TS failure.
00000000°8F DD 0142 491 is: PUSHL #OTSS FATINTERR : Fatal error in OTS
00000000°GF 01 FB 014 492 CALLS #,G*CIBSSTOP

——__
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.SBTTL COBSCVTDI_R? Convert Double to Intermediate
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FUNCTIONAL DESCRIPTION:

Convert double-precision floating to intermediate
CALLING SEQUENCE:

JSB COBSCVTDI_R7 (src.rd.r, dst.wx.r)

Arguments are passed in R6 and R7.
INPUT PARAMETERS:

SRC.rd.r The number to be converted
IMPLICIT INPUTS:

ALL of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:

DST.wx.r The place to store the converted number
IMPLICIT OUTPUTS:

NONE
FUNCTION VALUE:

1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R7.

AR TR DR LA R TR R LA L P T P P PR T PR PR TR P TR PR PR AT A A PR P PR T PR R T LR P T T

COBSCVTD% R7::

e g g g yhgr—w- - —- - -y ————-————-— ——-————y——_-a_-4
WIS WMIA T T AR AR A A N AT A T A AT WA WA AT AW WA NNV S 8 S 2 0 0

lelelelalelelelelelelalelelelelelelelelelelelalalalelelelelelelelelelelelelelalalalelelealelelelelelelelealeelelel)

SE 21 (2 0BL2 #INTSK_ 1 _FRACT_D+7+8,SP ; Result string and value
6E 66 70 MOVD (R6), (SPY ; Put value on the stack
: Build a static descriptor pointing to the text area.
08 AE 9F PUSHAB B8(SP) ; Address = space left
7€ 01 90 MOVB #DSCSK_CLASS_S,-(SP) ; Class = static
7E Os 90 MOVB #DSCSK_DTYPE_T,-(SP) 3 T;pe = ASCII text
7€ 1 80 MOVW #INTSKTI_FRACT_D+7,-(SP) ; String length
: Call COBSCNVOUT.
12 DD ’ PUSHL  #INTSK_I_FRACT_D : Number of digits in fraction
04 AE F PUSHAB & (SP) ; Address of descriptor
10 As 9F PUSHAB lg(SP) ; Address of value
00000000 GF 2 F CALLS  #3,G°COBSCNVOUT ; Convert to E format ;
1F 50 E BLBC RO,1$ : Should never fail
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1931$ tOBSCV%DI_R? Convert Double to Intermedi 6-SEP-1936 is 25 !COBRTL SRCIJCOBINTER.MAR;1 v (10)
17 1 i+
17 i ; Sitting on the stack now is th’ result string, at 16(SP).
17 : The string is INTSK_I_FRACT_D+7 characters in length and is in
}; Sg : the following format:~
}; g; § +0.ddddddddddddddddddE +ee
17 Ss : U! will put the digits into tho intornediate form number, with the
17 5 g ., and the number followi ng go into thc exponent.
}; g? f Note that the number in this form is alrea y normalized.
2 AS 10 AS 90 017 6§ i MOVB  16(SP),18(SP) sign o of *.*
02 A7 12 12 AE 1 09 0};F 24 cvise llNT‘K I_FRACT_D,18(SP), bINISK HFRQETTg INTSP I_FRACT(R7)
o s
6E 02 26 AE 02 09 017F gss CVISP  #2,INTSK_I_FRACT o+20(spS 03 <sp s
0185 6? ; ‘Make packed exponent
51 6 02 36 0135 ;6 CVIPL  #2,(SP).R1 : Make exponent inar{
81 9 68 : (also clears R
67 S1 F7 0189 569 CVILW  R1,INTSW_I_EXP(R?7) : Store as exponent of int. number
SO D06 O018C 570 INCL RO’ Indicate success, RO = 1
SE 29 CO 018 SN ADDL2  #INTSK_I_FRACT D+7+8*8.s§ Delete stack temps
05 3}31 g;i . RSB s Roturs to caller
019 574 : Come here on failure of COBSCNVOUT. Since any double-precision
019 575 : floating number can be represented in the intermediate form, this
8}3 g;? : represents an 0TS failure.
00000000 8F DD 019 578 18: PUSHL #0TSS FATINTERR ; Fatal error in OTS
00000000° GF 01 FB 0198 579 CALLS #1,G*CIBSSTOP
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SBTTL COBSCVTIPI_R9 Convert Packed to Intermediate
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E FUNCTIONAL DESCRIPTION:

Convert a packed integer to intermediate
CALLING SEQUENCE:

JSB COBSCVTPI_R9 (scale.rl.v, srclen.rl.v, src.rp.r, dst.wx.r)

Arguments are passed in R6, R7, R8 and R9.

INPUT PARAMETERS:

SCALE.rl.v The power of ten by which the internal
uLE10L160 t0 8cale the sane 85 the.
nternal representation of the dest.

SRCLEN.rlL.v The number of digits in the source

SRC.rp.r The number to be converted
IMPLICIT INPUTS:

ALL of the trap bits in the PSL are assumed off.

OUTPUT PARAMETERS:

DST.wx.r The place to store the converted number
IMPLICIT OUTPUTS:

NONE
FUNCTION VALUE:

1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R9.

r
m
i

™ LA T A LR TR PR LA AL AR LA A AT AT ETE PETE TR TR PR PR PE PE PE PR PR PR PR PR PR PE PR PE TR ML PE TR TR
§
4

OBSCVTPI R9::

sOBL2 I;NYSK I _LEN,SP : Make room on stack for result
CMPL  R7,#INTSR_I_FRACT_D ; Will all digits fit?

BGTR 12§ ; No, must take significant ones.

Come here if all of the digits of the source will fit in the
intermediate-form fraction. This is handled as a special case
because it occurs often and it saves having to scan the source
looking for the most significant byte. (Note that this is done
in NORMALIZE anyway, so we don't save all that much.)

ASHP  #0,R7,(R8) ,#0,#INTSK_I_FRACT_D,INTSP_I_FRACT(SP)
: Copy sourceé To fraction

-\
rom
- N
N~
- T ™
& =2

+

(A TEATE PR PR PR T

02 At 12 00 68 57 00 F8
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WA LN N NN NN NN NI NN NINOININ) = b wd e b e b e ek = O O O O O O OO OO O VOV VOV OOV OVOVO00000CO00O00o0 ™
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[=lelelelelelelelelelelelelelalelelelalalelelelalalalelelelelelelelelelelelelelelelelelelelalelelelelelelelelelal]
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1981$ COBSCVTPI_R9 Convert Packed to Intermedi 6-SEP-19 0:46 COBRTL.SRCICOBINTER.MAR; 1 . (1)
6E 12 56 A1 0Q1AFf 6;8 ADDW3  R6,#INTSK_I_FRACT_D,INTSW_I_EXP(SP)
183 639 ; Compute and store exponent
58 g go 18 640 MOVL R9,.R8 : Point R8 to destination
FE 1 }gs 221 : BRW INTSSNORMAL I ZE : Normalize and check for overflow
189 66§ : Come here when the source will not fit in the fraction part of an
189 644 ; intermediate form number. We must scan the source digits looking
189 645 ; for the most significant (non-zero) digit. The result will be
189 669 ; normalized, so the NORMALIZE exit will take its fast path, just
}gg gza ; checking for overflow and underflow.
54 S7 FF gr 78 0189 649 128:  ASHL  #-1,R7.R4 ; Compute lonsth in bytes =
4 gg 185 650 INCL R4 : di?its/ + 1
68 54 0 1C 651 SkPC #0,R4, (RB) : Find first non-zero byte
54 0 CS 1C4 65§ SUBL RO,R& : Convert to byte offset from base
54 & CO 01C7 65 ADDL R4 R4 ; Convert bytes to digits
02 57 EB O1CA 654 BLBS R7,125% : If number is even-Length
S« D7 01CD 655 DECL R4 : allow for one high order zero
61 FO 8F 93 O1CF 656 125%: BITE #*XF0,(R1) : Is high digit non-zero?
02 12 0103 657 BNFQ 13% : Br if not
5¢ D6 8}8% ggg G INCL R4 : Count one more high order zero
0107 660 ; R4 now cuntains the number of hi?h order zeros in the input number.
0107 661 ; R7-R4 is thus the number of significant digits, We want to shift the input
0107 662 ; number into the result such that the most significant digit is in the 18th
0107 663 ; digit 9osition. Therefore compute the shift amount as 18-(R7-R4), or
0107 664 ; R4 = R7 + 18,
0107 665 ;-
S¢ S7 €2 0107 666 138:  SUBL2 R7,R4
S¢ 12 CO0 O01DA 667 ADDL2 #18,Ré&
02AE 12 00 68 57 S4 FB 010D 668 ASHP  R&4,R7,(R8),#0,#INTSK_I_FRACT_D,INTSP_I_FRACT(SP)
01ES 669 : Normalize and store fraction
56 54 (€2 O01ES 670 SUBL R4 ,R6 : Ad!ust scale
6 12 56 A1 0168 671 ADDW3  R6,#INTSK_I_FRACT_D,INTSW_I_EXP(SP)
01EC 67 ; Compute and store exponent
58 59 D0 O1EC 67 MOVL R9,.R8 ; Point R8 to destination
FETA 31 O01EF 674 BRW INTSSNORMAL 1 ZE : Normalize and check for overflow
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1-01* COBSCV% R8 Convert Intermediate to Wor 6-SEP- 986 73:4o=§3 !COBRTL SRCJCOBINTER. HAR 1 v (12)

2;9 .SBTTL (73$CVTIW_RS Convert Intermediate to Word

67 +

275 FUNCTIONAL DESCRIPTION:

g 1 Convert an intermediate number to word (16-bit) integer.

g g CALLING SEQUENCE:

gas JSB COBSCVTIW_R8B (scale.rl.v, src.rx.r, dst.ww.r)

ggz Arguments are passed in R6, R7 and RS.

238 INPUT PARAMETERS:

691 SCALE.rl.v The power of ten by which the internal

69§ Yrosentot on of the source must be

69 tiplied to scale the same as the

694 nternal representation of the dest.

232 SRC.rx.r The number to be converted

gg; IMPLICIT INPUTS:

33 ALL of the trap bits in the PSL are assumed off.

781 OUTPUT PARAMETERS:

8 DST.ww.r The place to store the converted number
8 IMPLICIT OUTPUTS:

0 NONE

0

0

1

FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

B e e A I e T T e R T

b B B B B B B B B B B B B Bt B B B B B B B B B B B B B B B B B e e i B e o s e s B B B B B B B I e |

p QW L N NI N ST NI NN NN DN LS DS LSS DN DN NN DN TN NN NN NSNS DN LS N NS N DN LS LN DS DN LN LN N LN N VS =

Destroys registers RO through R8.

LA TR TR TR PR PR PR R T R P T P P P P P P P P P P P PR TR TR PR PR PR PR PR DR CE TR PR TR D T T

elelelelelelalelalalalalalalalalalelalelelelelelalelelelelelalelalelelelalalalelalelelale to)
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N =2 OO 00 N W8S AN = OO 00 NN WV B N = OO0 00 N O WV S iR
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1
1
1
1
1
1 1
1 1
1 1
1 19 COBSCVTIW R8::
5 2 0 sOBL2 #4 room for toag storage
0063 8F 67 11;1 } ggs;g {gfw 1_EXP(R?), WINTSK_ i exp Hl ; Biggor T anobiggost ?
overflow
FFOD 8F &7 B1 O01FC CHPY  INTSW_I_EXP(R7), #INTSK_I_EXP_LO ; ! Imalior than smallest
19 1 BLSS 3% : Yes, undor low
02 A7 93 3 T1ST8 ‘N TSP_I_FRACT(R7) : Is source zero?
9 1 g BEQL 43 : Yes, return zero.
56 6 A 0 ADDW INT GH 1_EXP(R?7) R : No, compute adjusted scale
gs 12 A 83 SUBWG  NINTSR_T_FRACT 6
56 ? % (VIWB R Shift count si ned byte?
19 10 021 BVS 1 i snd ng
6t 05 00 02 A7 12 56 F8 13 ASHP R6,#INTSK_I_FRACT_D, lNTSF l fRA T(R ) [ (SP)
18 ;"Scale and intogor{zo fraction
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1-01 COBSCVTIW_R8 Convert Intermediate to Wor 6-SEP-1984 10:46:3 COBRTL.SRCICOBINTER.MAR; 1 (12) |
1 10 0218 ; 3 BVS 11$ ; Won't fit in 5 digits, error ’
n 6 ¢ 36 10 4 CVIPL  #5,(SP).R1 ; Make a longword
1 735 : (also clears RO)
68 S1 F7 s ? CVTLW  R1,(R8) ;s Store result as a word
A 1D & 7 BVS 11§ : Cannot, indicate an error
0 DO s 7 s INCL RO : Indicate success, RO = 1 .
SE 0& C 7 ADDL2  #4,SP : Remove temp from stack ,
0 § % ;2? - RSB : Return to caller. ;
C 7&; : Come here if the shift count is not in signed byte range. If it is :
0 E ;2‘ : positive, an overflow exists. If it is negative, return zero. |
1556 OF EO § 8 ;25 !28: BBS #15,R6,148 : Branch if negative 3
0230 76? : Come here if the number cannot be represented in 16 bits. Give an |
0230 748 : error return. |
0230 749 ;-
S0 D& 0230 750 11s: CLRL_ RO ; Indicate failure |
SE 04 CO O 3; 751 ADDL2  #4,SP : Remove temp from stack 1
05 8 gb ;gi i RSB : Return to caller. |
8 gg ;gg : Come here on the reserved operand. Signal and give an error return. !
00000000'8F DD 0%36 756 13s: PUSHL #COBS _INTRESOPE : Intermediate reserved operand |
00000000°'GF 01 FB 023§ 757 CALLS #1,G*CIBSSIGNAL : Print message for user I
B8 11 8525 ;gs : BRB 114 : Indicate failure and return. |
0245 760 E Come here if the source is zero or if the shift count is too small
8§2§ ;21 : for ASHP. Return 2zero. |
68 B4 0245 765 fas: CLRW (R8) ; Store zero in destination ;
SO 01 DO 0247 764 MOVL #1,R0 : Indicate success
SE 04 CO O024A 765 ADDL2 #4,SP : Remove temp from stack .
05 024D 766 RSB ; Return to caller. ‘
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1-01 COBSCVTRIW_R8 Convert Rounded Intermedia 6-SEP-1984 10:46: COBRTL.SRCICOBINTER.MAR; 1 (13) |
4E 63 .SBTTL COBSCVTRIW_R8 C(onvert Rounded Intermediate to Word |
o,
:E ;9 : FUNCTIONAL DESCRIPTION:
2% ;;5 : Convert an intermediate number to word (16-bit) integer.
4 ?;s ; CALLING SEQUENCE:
2% ;;9 ; JSB COBSCVTRIW_R8 (scale.rl.v, src.rx.r, dst.ww.r)
2% ;;g ; Arguments are passed in R6, R7 and RS.
25 ;E1 : INPUT PARAMETERS:
4 7 ; ; SCALE.rl.v The power of ten by which the internal
8 4 784 ; refrosentation of the source must be ,
4 785 ; multiplied to scale the same as the |
8 4F 78? 3 internal representation of the dest. :
' 2% ;38 : SRC.rx.r The number to be converted |
8 25 ;gg : IMPLICIT INPUTS: |
8 25 4] : ALL of the trap bits in the PSL are assumed off. |
024 193 i OUTPUT PARAMETERS: |
85:5 ;32 ; DST.ww.r The place to store the converted number |
024E 797 : IMPLICIT OUTPUTS:
024 798 ;
§ :E 738 3 NONE
¢ 25 ggl : FUNCTION VALUE:
8 :E 8% § 1 = SUCCESS, 0 = FAILURE.
§ 4 82 : SIDE EFFECTS:
4E gOT ; Destroys registers RO through RS.
4 808 ;
$ i
8 4E 11 COBSCVTRIW R8::
SE 04 C% 4? 1§ SUBL #4,SP : Make room for teng storage
0063 8F gr B 5 1 CMPW  INTSW_I_EXP(R?), WINTSK_[_EXP_HI ; Bigger than biggest ?
A 14 Sg 14 BGTR 138 : Yes, overflow
FFOD BF gr Bl 025 15 CMPW {Nttﬂ_l_EXP(RT). FINTSK_I_EXP_LO ; Smaller than smallest
3 19 S0 19 BLSS 3% : Yes, underflow
02 A7 9§ SF 1 1ST8 INTSP_I_FRACT(R?7) : Is source zero?
39 1 62 13 BEGL 148 : Yes, return zero.
gb 6 [ 64 1 ADDW INTSW 1 _EXP(R?7),R6 ; No, compute adjusted scale
6 12 A 67 0 SUBW llNTSl_T_FRACT_D.Rb
50 Ss ; 6A 1 CVIWE 88 RO : Shift count a signed byte?
1 g 6D i BVS 10§ : No seeci’l hgndg\n
6 05 05 02A7 12 S6 F ¢ ASHP  R6,#INTSK_I_FRACT_D,INTSP_I_FRACT(R?),#5,#5 (SP)
7 4 :“SCale and integerize fraction
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1-01& (OBSCV% W_R8 Convert Rounded Intermedia 6-SEP-1984 i :46:3} COBRTL.SRCICOBINTER.MAR; 1 . (%g)
1 }D BvVS 1;3 ; Won't fit in 5 digits, error
51 6 O 6 CVIPL  #5,(5P).R1 ; Make a longword
: (also clears RO)
68 1 F7 CVTLW  R1,(RB) s Store result as a word
A 1D BVS 114§ : Cannot, indicate an error
0 O INCL RO ; Indicate success, RO = 1
SE 04 8 ADDL2 #4,SP : Remove temp from stack
RSB ; Return to caller.

.
Come here if the shift count is not in signed byte range. If it is
positive, an overflow exists. If it is negative, return zero.

1§s: BBS  #15.R6.148 ; Branch if negative

Come here if the number cannot be represented in 16 bits. Give an
; error return.

15 56 OF EO

50 D& f1s:  CcLRL_ RO ; Indicate failure
SE 04 (O ADDL2  #4,SP ; Remove temp from stack
05 : RSB ; Return to caller.
: Come here on the reserved operand. Signal and give an error return.
00000000*8F DD i3s: PUSHL #COBS_INTRESOPE : Intermediate reserved operand
00000000°'GF 01 FB CALLS  #1,G*CIBSSIGNAL ; Print message for user
8 11 BRB 1§ : Indicate failure and return.

;0
: Come here if the source is 2zero or if the shift count is too small
: for ASHP. Return zero.

OO0O0O00O000O0O0O0O0O0O0O0O0OOOO0O0OOOO0O0ODOOOOODOO

MOMNLNININLNININLALAININL NN NNV NI NN NUNININININONONONINONONINONOND

>3 P P DO OO0 OO 00000000000000000000000MON~NN~NNY DD
OONN =2 b cd i e I OONININON) =M YOIV IO OO NS NIOTD T O et

VIV S 55 85 8 8 8 5 5 5~ 2~ WU LA A N R R AN NN PNOMNOMNOND

GO NON WSS AN = OO 00 NOM N 8 N = OO0 00 NON W S N = O 0 0 ~NON W

68 B& fas: CLRW (R8) ; Store 2ero in destination
SO0 01 00O MOVL #1.R0 ; Indicate success
ot 04 (€0 ADDL2 #4,SP ; Remove temp from stack
05 RSB : Return to caller.
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146:3 COBRTL.SRCICOBINTER.MAR;1
.SBTTL COBSCVTIL_RS Convert Intermediate to Longword

i’;UNCTIONAL DESCRIPTION:

Convert an intermediate number to Longword (32-bit) integer.
CALLING SEQUENCE:

JSB COBSCVTIL_R8 (scale.rl.v, src.rx.r, dst.wl.r)

Arguments are passed in R6, R7 and RS.
INPUT PARAMETERS:

SCALE.rl.v The power of ten by which the internal
BT 12 schue" the seng 30 he:
internal representation of the dest.

SRC.rx.r The number to be converted

IMPLICIT INPUTS:
ALl of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:
DST.wl.r The place to store the converted number
IMPLICIT OUTPUTS:
NONE
FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through RS8.

AL AT A TETETEATEATE A TETE PR TR PR PE PR PR PR TR TR TR TR T T T TN TSI TN TS I T I T Y e

COBSCVTIL _R8::
sUBL2

0 #8,5P : Make room for tenR storage
CMPW  INTSW_I_EXP(R7), WINTSK_i_EXP_WI ; Bigger than biggest ?
BGTR 13% : Yes, overflow
CMPW  INTSW_I_EXP(R7), WINTSK_I_EXP_LO ;: Smaller than smallest
BLSS 138 ; Yes, underflow
1STB *NT&P_I_FRACT(RT) : 1Is source zero?

BEQL (3] : Yes, return zero.

ADDW INTSW I _EXP(R7) ,R6 : No, compute adjusted scale
SUBWZ  #INTSR_T_FRACT_D,R6

CViwB Rs RO : Shift count a signed byte?
BVS 10§ : No, special hand 1n?

ASHP  R6,#INTSK_I_FRACT_D,INTSP_I_FRACT(R?),#0,#10,(SP)

; Scale and integerize fraction

Poe b
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(=l elelelelelelalelelelelelelelololol=lelelelelal=t~
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15-SEP

IL_R8 Convert Intermediate to Lon 6-SEP-

BVS 11%

CVIPL  #10,(SP),(R8B)

BVS 11%

INCL ag

ADDL2 #8,SP

RSB

*

ome here if the shift count is not in signed byte range.

C
positive, an overflow exists,

Come here if the number cannot be represented in 32 bits.
=

§s: BBS  #15.R6,148
rror return.
1$: CLRL RO
ADDL2  #8,SP
RSB

;0
; Come here on the reserved operand.

SS:

PUSHL  #COBS INTRESOPE
CALLS  #1,6*CIBS$SIGNAL
BRB 11§

;0
; Come here if the source is 2ero or if the shift count is too small

; for ASHP. Return zero.
4: CLRL (R8)
MOVL #1,R0
ADDL2 #8,SP
RSB

-1

1

e fhith

AR TR TR PR A R 1)

If it is

4:41 VAX/VMS Macro V04=00
6:32 (COBRTL.SRCICOBINTER.MAR:1

Won't fit in 10 digits, error
Make a longword

(also clears RO)
Cannot, indicate an error
Indicate success, RO = 1
Remove temp from stack
Return to caller.

If it is
negative, return zero.

Branch if negative
Give an

: Indicate failure
: Remove temp from stack
: Return to caller.

Signal and give an error return.

Intermediate reserved operand

; Print message for user
; Indicate failure and return.

; Store zero in destination
: Indicate success

; Remove temp from stack

; Return to caller.
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.SBTTL COBSCVTRIL_R8 Convert Rounded Intermediate to Longword

144
s FUNCTIONAL DESCRIPTION:
Convert an intermediate number to longword (32-bit) integer.
CALLING SEQUENCE:
JSB COBSCVTRIL_R8 (scale.rl.v, src.rx.r, dst.wl.r)
Arguments are passed in R6, R7 and RS.
INPUT PARAMETERS:
SCALE.rl.v The power of ten by which the internal
Yresentat on of the source must be
tiplied to scale the same as the
nternal representation of the dest.
SRC.rx.r The number to be converted

IMPLICIT INPUTS:

VOOV O OOV VO OVOOVOVOVOOOOOVOOOVOOOO
NNNNNNNNNNOOOCONONONONON OO VYUYW

OMN B AN = O O 00 NN VNV SN N = © O 00 O N 8 LNV = O 0 00 N O N 8 iR —

LR T RA TR LR LA A L A L R A LA T P P P P P P P P P P P P P T L PR A PR TR TR TR L)

ALL of the trap bits in the PSL are assumed off.

OO0 O00O000O0O0O0O0OCOO0O0O0O0OOOOOOOCOODOOOOOOOOO

OV SNV O N SN D O Ll Ll Ll W U Wl Ul Ul W W W U Ul Ul U Ll L U U U U U U U U U L U A L L U N N LN N LN A AN AN N NN

[elelelelelelelelelelelele el el el =l ==l = i olelelelelelelelelelelelelelelelelelelelelelelelelelalelelele ]

3
3
3
3
3
g
g 3 OUTPUT PARAMETERS:
g g DST.wl.r The place to store the converted number
g 3§ IMPLICIT OUTPUTS:
3 9 NONE
3 98
g gg FUNCTION VALUE:
3 98 1 = SUCCESS, 0 = FAILURE
3 987
3 988 SIDE EFFECTS:
3 989
3 990 Destroys registers RO through RS8.
30 991
30 992 ;==
30 94
ig 994 COBSCVTIRIL Rs::
SE 08 (2 995 SUBL #8,5P Make room for tong storage
0063 8F 67 B1 0306 99 CMPW  INTSW_I_EXP(R?), WINTSK_ i _EXP_MI ; Bigger than biggest ?
37 14 030 99 BGTR 13% : overf
FFOD 8F gr B1 0300 998 CMPW  INTSW_I_EXP(R7), WINTSK_I_EXP_LO : A s sanktan
9 19 1 Wt BLSS 138 : Yes, undorflou
02 A 9; 1 1880 1ST8 NTSP_I_FRACT(R?7) : Is source zero?
A 1 17 1001 BEQL 43 : Yes, return zero.
56 67 A 19 1 Oi ADDW INTSW 1 _EXP(R7) ,R6 : No, compute adjusted scale
26 12 A 1 100 SUBW IINTSK f FRACT D Ré
2 B 3 1F 1004 CVIwB Rs : Shif: count & si?nod byte?
16 1D 1005 BVS 10§ spec , gn n?
66 OA 05 02A7 12 S6 F8 1 ? ASHP  R6,#INTSK_I_FRACT_D, xnrsﬁ 1 faA T(R7),#5,#10,(sP)
10 :"Scale and integerizo fraction
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10 }D ¢ 100 BvVS 118 ; Won't fit in 10 digits, error '
68 6E OA 6 100 CVIPL  #10,(SP),(RB) ; Make a longword
101 : (also clears RO)
2A 10 1011 BvVS 11% : Cannot, indicate an error
g D & 1 1§ INCL Rg ; Indicate success, RO = 1
Se 0 C s 101 ADDL2 #8,SP : Remove temp from stack
0 2 } }g = RSB : Return to caller.
A1 1? E Come here if the shift count is not in signed byte range. If it is
: } } ; positive, an overflow exists. If it is negative, return zero.
1556 OF EO e } 1§ !98: BBS #15,R6,148 ; Branch if negative
0336 1021 : Come here if the number cannot be represented in 32 bits. Give an
8 E }0 i : error return,
50 D& 0 18 & 11s: CLRL. RO ; Indicate failure
Se 08 (O 8 40 1025 ADDL2 #8,SP : Remove temp from stack
05 2‘ }8 9 - RSB : Return to caller.
§ 22 }8 g : Come here on the reserved operand. Signal and give an error return.
00000000*8F DD ngk 1030 13s: PUSHL #COBS_INTRESOPE ; Intermediate reserved operand
00000000°'GF 01 FB O034A 1031 CALLS #1,G*CIBSSIGNAL : Print message for user
EB 1N 8321 }8;; % BRB 11$ : Indicate failure and return.
0%55 1034 ; Come here if the source is zero or if the shift count is too small
8;; }832 : for ASHP, Return zero.
68 D& 0352 1037 J4s: CLRL (R8) : Store zero in destination
SO 01 00 0355 1038 MOVL #1,R0 : Indicate success
Se 08 CO 0358 1039 ADDL2 #8,SP : Remove temp from stack
05 0358 1040 RSB : Return to caller.
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.SBTTL cCoBSCvTIiaQ_RS8 Convert Intermediate to Quadword
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FUNCTIONAL DESCRIPTION:
Convert an intermediate number to quadword (64-bit) integer.
CALLING SEQUENCE:
JSB COBSCVTIQ_RB (scale.rl.v, src.rx.r, dst.wq.r)
Arguments are passed in R6, R7 and RS.
INPUT PARAMETERS:
SCALE.rl.v The power of ten by which the internal
moLtipL 160 to scale the same o6 the:
SRC.rx.r The number o be converted T oL
IMPLICIT INPUTS:
ALL of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:
DST.wq.r The place to store the converted number
IMPLICIT QUTPUTS:
NONE
FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R8.

U U U U U U U U U U U U U U U U U U U N U U L U U U N N N N U U N N N R NN NN

SOOMWM\Avnv'unnulmmmm\a\nmmmmmm\nmum\nmmwmwmwwmm

OCOO0O0O0O0O0O0O0O0O0O0O0OCOOCOOCOOOOO0OOCO0O0O0O0O0O0O0CCOCOOOOOOO0O0OO
OO0 O00D NN NN NNNNNNOOCOOONONONON OO WYV S B B O
NOCWE AN = O 000 NN WS N = O 000 NO- WS N = O V00 NO" NS IR = O 000 NN NS Uil
LA PR PR PR PR PR PR A T PR TR P P P P P PR PR PR P P PR PR P PR PR R PR PR PR DR PR DR LA D PR TR TR TR

¥ S lalalalalalalalislialslslislislislsisisalslslalslsalalaialislalalsalalslsalsislsialelelelelelele el e

lelelelelelealalelalalelelelelelelelelelelelelelelelelelelelelelelelalelelelelalelelelelel el =l e i tmimielelel e = =]

3
3 -
S COBSCVTIQ RB::
SE 19 €2 sOBL2  #24,SP : Make room for tong storage
0063 8F g B1 8 CMPY  INTSW_I_EXP(R?), #INTSK_I_EXP_MI ; Bigger than biggest ?
; 14 3 BGTR 13% : Yes, overflow
FFOD 8F g B 8 CMPY %NTSU_I_E!P(R?). RINTSK_I_EXP_LO ; Smaller than smallest
7 19 90 BLSS 3% : Yes, underflow
02 A7 9§ 90 91 1ST8 *NTSP_!_FRACI(R?) : Is source zero?
61 1 9§ BEQL 43 : Yes, return zero.
56 67 A0 7 9 ADDW INTSW | _EXP(R7),Ré ; Compute adjusted scale
gg 12 Ai 7 9% SUBWZ  #INTSR_T_FRACT_D,R6
> 3 7 95 (VIWB R6,RO : Shift count in si?nod byte range?
D 1D 78 99 BVS 1 : No sgeci,l hsndl n?
6 13 00 02A7 12 56 F8 0370 109 ASHP  R6,#INTSK_I_FRACT_D,INTSP_I_FRACT(R7),#0,#19,(sP)
385 1098 :"Scale and integerize fraction
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37 D 109 BvVS i : Won't fit in 19 digits, error
68 6 13 }6 ; 1? § CVIPL 5%8.(59).(R8) : Attempt simple con’crs on
B 1 : (also clears RO)
0B 10 g }} i : BVS 11% : Simple conversion failed.
D 1104 3 Come here if the number can be represented by a lon?uorg which is
D 1105 ; quite common. We can just spread the sign to the high 2 bits and
g }} ? ; return,
68 88 E1 gr 78 gg 1 3 : ASHL  #=31,(R8)+,(R8) ; Spread sign
g D 1 INCL R : Indicate success, RO = 1
SE 1 9% 1110 ADDL2  #24,S5P : Remove temp storage
0 87 }}}1 d RSB : Return to caller.
9§ 1115 : Come here if the ngnbor cannot be represented by a longword. The
8 98 1114 ; correct Low-order 32 bits have already been stored, we must now
38 }}}5 ; compute the high-order 32 bits.
07 09 AE 9 8§9g 111? 11s: BLBC 9(SP),115% : Skip if Eositivo
6E 13 FC65 CF OA §; 0 9§ 1118 SUBP4  W#BIAS_DIGITS,BIAS_1,#19,(SP) ; Make more negative
13 6E 13 FCS8 cro 2A 8%:8 1119 1158: DIvP lBlAS_DlGlTS.BlAS.l{9.(SP).019.12(SP) ; Divide by 2++32
04 AB 65 1 36 Ogab }}g? CVIPL  #19,(RS),4(R8) 3 Convtrt andlstoronsggh bits
3 also clears
OA 1D 383 1" i BvVS 12% ; Number too large for a 64-bit integer
50 D06 03B4 11% INCL RO : Indicate success, RO = 1
SE 18 CO 03B6 1124 ADDL2  #24,SP ; Remove temp storage
05 8%32 }}22 4 RSB : Return to caller
03BA 11%7 E Come here if the shift count is not in signed byte range. If it is
8;3: }} g ; positive, an overflow exists. If negative, return zero.
1556 OF EO Ogge }}gg 125: BBS #15,R6,148 : Branch if negative
3BE 11 i : Come here if the number cannot be represented in 64 bits. Give an
83%5 }}g‘ : error return.
S0 Dp& 038 11%5 f2s: CLRL RO ; Indicate failure
SE 18 CO O03C0 1136 ADDL2  #24,SP : Remove temp from stack
05 832‘ }}éz = RSB : Return to caller,
0%(6 1139 : Come here on reserved operand. Signal an error and give the failure
0 E: }}2? : return to the user.
00000000°'8F DD § Cé4 116; i3s: PUSHL #COBS INTRESOPE : Intermediate reserved operand
00000000°'GF 01 FB CA 114 CALLS  #1,G*CIBSSIGNAL : Print message for user
B N 31 mg ; BRB 12$ : Give failure return.
D 1169 E Come here if the source is zero or the shift count is too small for
g }}23 s ASHP. Return a zero.
68 7C D3 1149 14s: CLRQ (R8) ; Set result to zero
SO0 01 » DS 1150 MOVL #1.,R0 : Indicate success
5S¢ 18 P8 1151 ADDL2  #24,sP : Remove temp from stack
0 PDB 1152 RSB : Return to caller,
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’;UNCTIONAL DESCRIPTION:
Convert an intermediate number to quadword (64-bit) integer.
CALLING SEQUENCE:
JSB COBSCVTRIQ_RB (scale.rl.v, src.rx.r, dst.wq.r)
Arguments are passed in R6, R7 and RS8.
INPUT PARAMETERS:
SCALE.rl.v The power of ten by which the internal

efresentation of the source must be
ultiplied to scale the same as the

r
?nternal representation of the dest.
SRC.rx.r The number to be converted
IMPLICIT INPUTS:
ALL of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:
DST.wq.r . The place to store the converted number
IMPLICIT OQUTPUTS:
NONE
FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R8.

L U U U U U U o i A U L U L U U U U U U U U U U N U U U U U N U N N AN N N N NN

I TIMMMMOOO0O0O0U0D0O00O00O0U0O0O0O0O0O0OU0DODO0O0DDDUDODUODDODODODO0O0D0U0D0ODO0OY O
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[=lelelelelelelelelelalelele =lelelelelelelelelelelalelelelelelelel el ele el e e e e = tmil=l=]

e e b o ol Bl b e e ok 2 D B B B B D B P B b b mh B b B B S B B B B R B kb D d kB B3B3 .3

OO OO OO O VVOCOOC000000000000 NN NN NNNNNNOONONONON OO OO O NN

OOV ~NO NS N = O V0O NN SN = OO 0O N N B N = O O 00 NOM W S IR = O O G0 NOC N S N = O 0 00 ~NIO N B~
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i COBSCVTRIQ Rs::
SE 1’ €2 SUBL 824 ,SP : Make room for temp storage
0063 8F 67 B 9 CMPY  INTSW_I_EXP(R?), WINTSK_[_EXP_MI ; Bigger than biggest ?
Ss T4 0 BGTR 138 : Yes, overflow
FF9D 8F 67 Bl 0 CMPW {N!SH-!_EXP(R?), FINTSK_I_EXP_LO ; Smaller than smallest
57 19 0 BLSS 3% : Yes, underflow
02 A7 9§ 8 1STB *NttP-l_FRACT(R?) : Is source zero?
61 1 BEQL 4% : Yes, return zero.
56 67 A 0 ADDW INTSW I _EXP(R7),R6 ; Compute adjusted scale
56 12 A 0 SUBWZ #INTSR_T_FRACT_D,Ré
50 6 3 8 CVIWB R6,RO : Shift count in signed byte range?
D 1D 8 BVS 1 : No sseciol handl n?
6E 13 05 02A7 12 56 ¥F8 2 0 ASHP  R6,#INTSK_I_FRACT_D,INTSP_I_FRACT(R7) ,#5,#19,(sP)
40 1 ;" Scale and integerize fraction
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BvVS 12% ; Won't fit in 19 digits, error
CVTPL l¥9.(SP).(R8) : Attempt singlo congcrs on

: (also clears R&)
BvVS 11% ; Simple conversion failed.

+

Come here if the number can be represented by a lon?worg which is
gg{t:ﬂconnon. We can just spread the sign to the high 2 bits and
urn,

ASHL #-31,(R8)+,(R8) ; Spread sign

INCL RO ;s Indicate success, RO = 1
ADDL2  #24,SP : Remove temp storage

RSB s Return to caller.

+

: Come here if the number cannot be represented by a longword. The
: correct low-order 32 big; have already been stored, we must now
; compute the high-order bits.

f1s: BLBC  9(SP),115%
SUBP4 #BIAS DIGIT

Skip if Eositivo
4 S.BIAS_1 Ma
115%: DIvVP lBIAS,DlGlTS.BIAS.#'

SP) e more negative

29 i 3
9.(SP),#19,12(SP) ; Divide by 2#+32

CVIPL  #19,(R5),4(R8B) : Convert and store high bits
: (also clears RO)
BVS 12% : Number too large for a 64-bit integer
INCL RO ; Indicate success, RO = 1
ADDL2  #24,SP ; Remove temp storage
RSB s Return to caller

24
: Come here if the shift count is not in signed byte range. If it is
; positive, an overflow exists. If negative, return zero.

193: BBS #15,R6,148 ; Branch if negative

: Come here if the number cannot be represented in 64 bits. Give an
error return.

fas: CLRL RO ; Indicate failure
ADDL2  #24.SP : Remove temp from stack
RSB ; Return to caller.

+

; Come here on reserved operand. Signal an error and give the failure
return to the user.

-l e &

3s: PUSHL #COBS_ INTRESOPE : Intermediate reserved operand
CALLS #1,G*CIBSSIGNAL : Print message for user
h BRB 12§ : Give failure return.
3 Come here if the source is zero or the shift count is too small for
;s ASHP, Return a 2ero.
fas: CLRQ  (R8) : Set result to zero
MOVL #1,R0 : Indicate success
ADDL2 lZl.SP : Remove temp from stack
RSB : Return to caller.




L 6
jate Conversions 15=-SEP=1984 fg:&‘:‘ !AXIVHS Macro V04-00 Page ?9
onvert Intermediate to Flo 6-SEP=-1984 146:3 COBRTL.SRCICOBINTER.MAR; 1 (18)

.SBTTL COBSCVTIF_R7 Convert Intermediate to Floating

il tOesevt

"FUNCTIONAL DESCRIPTION:

Convert intermediate to single-precision floating
CALLING SEQUENCE:

JSB COBSCVTIF_R7? (src.rx.r, dst.wf.r)

Arguments are passed in R6 and R7.
INPUT PARAMETERS:

SRC.rx.r The number to be converted
IMPLICIT INPUTS:

ALL of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:

DST.wf.r The place to store the converted number
IMPLICIT OUTPUTS:

NONE
FUNCTION VALUE:

1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R7.

R R R e A A At Rl 2t 2t AR ARt Lt B R AR AT R R R R R e

lelelelelelelelelelelelelelelelelelelelalelelelelelelelelelelelelelalalelalalelalalalelele]

e e el ) e e S B B B B el D B B nd D e D D e oh D e D B D e D D b D D B D D B D B D D B D B b b B B B DD BB DB BB b

5 COBSCVTIF _R7:: :
0063 8F 66 B1 9 cArw INTSW_I1_EXP(R6), #INTSK_I_EXP_HMl ; Bigger than biggest ?
6 14 0 BGTR L% : Yes, overflow
FFOD 8F 66 B1 03 CMPY INTSW_1_EXP(R6), WINTSK_I_EXP_LO ; Smaller than smallest
67 19 046 0 BLSS 4% : Yes, underflow
SE 21 (2 223 }? = SUBL2  #INTSK_I_FRACT_D+7+8,SP ; Allocate space for string and result
46D 1§ : Convert the intermediate-form number to text using the following
‘28 }‘ ; format:
228 }S : +0.ddddddddddddddddddE +ee
228 }3 : so that it can be converted by OTSSCVT_T_D.
OAAE 12 02 A6 12 08 046D 13 ; CVIPS  #INTSK_I_FRACT_D,INTSP_I_FRACT(RG), =
674 0 #INTSKTITFRACTCD,10(SPY 7 Convert fraction to separate
08 AE 33 3 474 1 MOVB (R3),8TSP) : Move sign over
09 AE  2E30 8F B0 0478 2 move  #*Az0.7.9(sP) : Start with '+0.




SINTER COBOL Intermediate Conversion 15-SEP=19 AX/VMS Macro V04 o Page |
%981& coB Cv*lF_R’ Convert lntcrncd?otc to Flo 6-55?-193& ig 56 2 COBRTL. s J OBINTER. HA! 1 ¢ (?g)
S 8 3 47; 1323 CVIWL  INTSW_I_EXP(R6) ,RO ; Get exponent
6 O f 4 1324 CVILP  RO,#2,(SP) nakc o packed number
g 1 4 ; 1325 BvVS 3% 3 nover fail
1€ AE 02 6F 0 4 1 9 CVIPS  #2,(SP) #2,INTSK_I FRAC! D+1
480 1 ; Make a sqgaratc sign number
73 4S5 BF 90 z ? } 3 2 MOVB #*A/E/ ,=(R3) Hako it +ee’
23} } ? § Build the descriptor for OTSSCVT_T_D.
08 AE 9F 0491 1 i ; PUSHAB B8(SP) ; Address = area reserved
7TE 01 90 049 1 MOVB #DSCSK_CLASS_S,=(SP) : Class = static
7E OS 90 0497 1334 MOVB #DSCSKTDTYPETT, (;P) : Data type = ASCII text
7t 1 80 233 } 35 . MOVW IINTSK FRAt D+7,-(SP); Length of string
238 } %2 E Now call the conversion routine.
08 AE  9F 049D 1339 ° PUSHAB a(sp) : Address of value
A 9F AD 1340 PUSHAB & (SP) : Address of descriptor
00000000°'GF O Fa 86A 1341 CALLS 02. “0TSSCVT_T_D : Convert the number
0D S ;9 GAA 1 6; BLBC & : Failure == must be overflow
67 08 A; 6 04AD 134 CVIDF a(ip) (R7) ; Store result for user
0 10 04B1 1344 BvVS 2% Conversion failed
SO0 01 »©» 4B3 1345 MOVL #1.,R0 . Indicate success
SE 29 (O 04B6 1 6? ADDL2  WINTSK_I_FRACT_D+7+8+8, Sﬁ Delete stack temps
05 8232 } 2& ¢ RSB ﬁeturn to caller
4BA 1349 3 Come here if the conversion fails. This means that the intermediate~-
4BA 1350 ; form number cannot be represented as a singlc-prccision floating point
Ozg: }3;1 : number. Store the reserved operand and return a failure indication.
SE 9 CO0 04BA 1 Sg 28: ADDL2  #INTSK_I FRACT_D+7+8+8, SP Doleto stack temps
67 01 OF 78 04BD 1354 18: ASHL #1577 (R7) §toro floating reserved operand
0 D& 04C1 1355 CLRL RO : Indicate failure
05 82%2 } g; . RSB Return to caller
04C4 1358 : Come here if the exponent overflowed 2 decimal digits. The
04C4 1359 ; intermediate-form number is messed up. Signal an internal OTS
82%2 } 2? : failure.
00000000°8F DD g‘ca 1 6; §s: PUSHL  #0TSS FATIN TERR : 0TS internal failure
00000000°'GF 01 FB O04CA 136 CALLS #1,G*C1BS$STO
0eb1 1368
4D1 1366 : Out-of-range exponenent encountered for a CIT. Complain about it.
23‘ } 23 ls-
00000000°8F DD 04D1 1 99 ; PUSHL  #COBS_INTRESOPE ; CIT reserved operand signal
00000000°'GF 01 FB 04D7 1370 CALLS #1, G*LIBSSTOP ; signal and stop.




COBSINTER COBOL Intermediate Conversion 15=-SEP=1984 23:44:41 VAX/VMS Macro V04=00 fa 3
19815 COB?CV*ID-R’ Convert lntornod’ato to Dou 6-55?-1936 f :46:32 [COBRTL.SRCICOBINTER.MAR;1 o (19)
235 } 7; .SBTTL COBSCVTID_R?  Convert Intermediate to Double |
4E 1 ;4 1 4e
28% } ;5 s FUNCTIONAL DESCRIPTION:
282 } ; § Convert intermediate to double-precision floating
28% } 7o g CALLING SEQUENCE:
4DE 1381 ; JSB COBSCVTID_R? (src.rx.r, dst.wd.r)
282 } g § Arguments are passed in R6 and R7.
285 } S : INPUT PARAMETERS:
Q4DE 1 9 E SRC.rx.r The number to be converted
O4DE 1388 ;
O4DE 1389 ; IMPLICIT INPUTS:
O4DE 1390 ;
8285 } 81 : ALL of the trap bits in the PSL are assumed off.
04DE 1393 : OUTPUT PARAMETERS:
O4DE 1394 :
828% }335 : DST.wd.r The place to store the converted number
04DE 1399 : IMPLICIT OUTPUTS:
O4DE 1398 ;
O4DE 1399 ; NONE
4DE 1400 ;
4DE 1401 ; FUNCTION VALUE:
04DE 1605 3
04DE 1403 ; 1 = SUCCESS, 0 = FAILURE
04DE 1404 ;
4DE 1405 ; SIDE EFFECTS:
4DE 1406 ;
4DE 1407 ; Destroys registers RO through R7.
04DE 1408 ;
04DE 1409 ;--
4DE 1410
4DE 1411 COBSCVTID R7::
0063 8F 66 gl 405 141; CArY INTSW_I_EXP(R6), WINTSK_I_EXP_HI ; Bigger than biggest ?
6C & 04E 14 BGTR 4% : Yes, overflow
FFOD BF 66 B1 04E5S 1414 CMPW  INTSW_I_EXP(R6), WINTSK_I_EXP_LO : Smaller than smallest
S 19 04EA 1415 BLSS 43 : Yes, underflow
SE 1 C2 25? }:}9 . SUBL2  WINTSK_I_FRACT_D+7+8,SP ; Allocate space for string and result
GEF 1618 : Convert the intermediate-form number to text using the following
4EF 1419 ; format:
GEF 1420 ;
2%: ;2 1 +0.ddddddddddddddddddE +ee
22; }2 2 : so that it can be converted by OTSSCVT_T_D.
OAAE 12 02 A6 12 08 OQ4EF 1425 ° CVIPS  #INTSK_I_FRACT_D,INTSP_I_FRACT(RG), =
4F6 14 9 #INTSKTITFRACTCD,10(SPY 7 Spread out number
08 AE 33 98 4F6 14 MOVB  (R3),8TSP) : Move sign over
09 AE  2E30 8F BO O4FA 1428 movww  #*As0./.9(sP) : Start with ''+0.
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+

; Out-of=-range exponenent encountered for a CIT. Complain about it.

=
L A

00000000'8F DD
00000000°'GF 01 FB

CES‘s"‘E. COBOL *nter?ediate Conversion? 15-SEP=-1984 ig:‘&:;; !
1-01 COBSCVTID_R7 Convert Intermediate to Dou 6-SEP=1984 10:46: COBRTL.SRCIJCOBINTER.MAR; 1
3 14 CVIWL  INTSY_I EXP(R6),RO : Get exponent
6E 33 §3 ;3 § 3 }: § gsgLP go.oz:<59) 5 ggkelappackcdfngfber
: uld never fa
1E AE 02 6E g Og 509 14 i CVTPS lg.(SP).IZ.INTSK,I_FRACT_001 (SP) :
F 14 + Make a sqgarate sign number
73 4S5 8F 90 1F }2 g . MOVB #*A/E/ ,=(R3) : Make it 'Etee’’
g}; }2 ? § Build the descriptor for OTSSCVT_T_D.
08 AE  9F 13 1438 ° PUSHAB 8(SP) : Address = area reserved
[43 81 98 513 1) 3 MOVB #DSCSK_CLASS_S,=(SP) ; Class = static
7€ s 9 51 16&? MOvB #DSCSK_DTYPE_T,-(SP) ;s Data type = ASCII text
"o 3 80 g}g }:2 . MOVW #INTSK_I_FRACT_D+7,=(SP); Length of string
82}: }222 : Now call the conversion routine.
08 AE  9F 851F 1445 ° PUSHAB 8(SP) ; Address of value
04 AS 9F S i 1469 PUSHAB & (SP) ; Address of descriptor
00000000°'GF 0 fFB 05 1464 CALLS '5' ~OTSSCVT_T_D ; Convert the number
08 50 9 85 C 1448 BLBC RO,2% : Failure == must be overflow
67 OB AE 70 052F 1449 MOVD  8(SP),(RD) : Store result for user
SO 01 » 85 3 1450 MOVL #,R0 : Indicate success
SE 29 €0 05 g 1451 ADDL2 #INTSK_I_FRACT_D+7+8+8,SP ; Delete stack temps
05 gg ? }225 e RSB ; Return to caller
0S3A 1454 E Come here if the conversion fails. This means that the intermediate~
053A 1455 ; form number cannot b~ represented as a double-precision floagin? point
8? : }2?3 : number., Store the reserved operand and return a failure indication.
SE 29 (0 053A 1438 28: ADDL2  WINTSK_I FRACT_D+748+8,SP ; Delete stack temps
67 01 OF 79 053D 1459 18: ASHG  #15.M(RD) : Store floating reserved operand
50 D& 05 1460 CLRL RO : Indicate failure
0S §g }221 . RSB s Return to caller
3 1‘65 : Come here if the exponent overflowed 2 decimal digits. The
05 1464 ; intermediate-form number is messed up. Signal an internal OTS
8; }225 : failure.
00000000 8F 0D 85 146% 33: PUSHL #OTSS FATINTERR ; OTS internal failure
00000000°GF 01 FB g }263 CALLS M .,G6*C1BSSTOP
S 1470
5 1471
S 14 ;
S 14
85 1474
b 1475

NNNNNNO

PUSHL  #COB$_INTRESOPE : CIT reserved operand signal
CALLS #1, G*LIBSSTOP ; signal and stop.




DST.wp.r
IMPLICIT OUTPUTS:
NONE
FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
; SIDE EFFECTS:
: Destroys registers RO through R9.

The place to store the converted number

COBSINTER COBOL Intermediate Conversions 15-SEP=1984 23:44: AX/VMS Macro V04-00 Page 33
1981$ COB?CV*I R9 Convert Intermediate to Pac 6-$£P-19gk g :66:31 !COBRTL.SRCJCOBINIER.HAR:1 . (30)
:;7 .SBTTL COBSCVTIP_R9  Convert Intermediate to Packed |
473 14
2 ? : FUNCTIONAL DESCRIPTION:
? 2 ; g Convert an intermediate number to packed integer.
gg 48 i CALLING SEQUENCE:
gS 2 9 E JSB COBSCVTIP_R9 (scale.rl.v, src.rx.r, dstlen.rl.v, dst.wp.r)
g g g Arguments are passed in R6, R7, R8 and R9.
: 59 : INPUT PARAMETERS:
b 9§ : SCALE.rl.v The power of ten by which the internal
93 . refresentation of the source must be
9 ; multiplied to scale the same as the
9s . internal representation of the dest.
99 3 SRC.rx.r The number to be converted
3' 3 DSTLEN.rl.v The number of digits in the destination
3 : IMPLICIT INPUTS:
81 E ALL of the trap bits in the PSL are assumed off.
f : OUTPUT PARAMETERS:

S OVPNS =IO NENMMMMMMMmMMmMMmMMmMmMmMmMmMmMmMmMMm MMM MM MMM MMM MMM MMM MM mmMmmmmmmm O
— e ol el el ) il el il el el el ol ) el il ol il el ) D el el il ol il el el ) ol ol el el el el el el ol el el el il el ol D el el el e el el D ol el e el el

VT A A AW WA AR A AR AT T A T A VAV T AV VY
00 NN NNNONOMNO O8O YW TWA WA TR AT WA TUA WA LT WA WA T VT T TV
VAW WAWAAAWMIA WIS SN S S S S0

(=l =mle el e e e e =l i md il oleleleleleleleleleclelelelelelelelele el lele e T

COBSCVTIP _R9::
0063 8F 67 B1 CAPy INTSW_I_EXP(R7), #INTSK_I_EXP_HI ; Bigger than biggest ?
14 BGTR 128 : Yes, overflow
FFOD BF B1 CMPW %NT‘H,I_E!P(R?). RINTSK_I_EXP_LO ; Smaller than smallest
19 BLSS 2% : Yes, underflow
9§ 15718 *NT‘P-I_FRACT(RT) : Is source zero?
1 BEQL 39 : Yes, return zero.
A ADDW INTSW I _EXP(R7),R6 s Compute adjusted scale
A SUBWZ  #INTSR_T_FRACT_D,R6
3 CVIwB Rs RO : Shift count in si?nod byte range?
10 BVS 108 : No sgoci,l handl na
F8 ASHP  R6,#INTSK_I_FRACT_D,INTSP_I_FRACT(R?),#0,R8, (R9)

; Scale and integerize fraction
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COBSINTER COBOL Interm
1981$ COB?CV*IP,R9 onvert Intermediate to Pac 6-SEP-1984 COBRTL.SRCJCOBINTER.MAR;1
& 1534 : (also clears RO)
27 10 & 1535 BVS 1% ; Overflow means can't convert
0 gg 1 9 INCL RO ; Indicate success, RO = 1
: b RSB s Return to caller.
g 9 1 8 : Come here if the shift count is not in signed byte range. If it is
g g } 2? : positive, an overflow exists. If negative, return zero.
1356 OF EO g 3 } 2; !gs: BBS #15,R6,13% ; Branch if negative
580 1544 ;: Come here if the number cannot be represented in the number of digits
g 4 } 25 i_providod.
SO 04& 0580 1 69 f1s: CLRL RO : Indicate failure
0S 238 } 28 3 RSB : Return to caller.
590 1550 : Come here on reserved operand. Signal the error and give the
ggg };;1 ;s failure return.
00000000°'8F DD 0590 1555 f2s: PUSHL #COBS_INTRESOPE ; Intermediate reserved operand
00000000 GF 21 FB 0596 1554 CALLS #1,G*CIBSSIGNAL : Print message for user
0 D& 0590 1555 CLRL RO : Indicate failure
05 8;28 }gg? g RSB : Return to caller.
05A0 1558 : Come here if the source is zero or the shift count is too small for
8228 }ggg ; the ASHP instruction. Return a zero.
69 S8 00 F9 O05A0 1561 13s: CVILP  #0,R8, (R9) ; Set result to zero
SO 01 DO 05A4 156; MOVL #1,R0 : Indicate success
05 O0SA7 156 RSB : Return to caller.

0
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4:41 VAX/VMS Macro V04-00
:46:32 (COBRTL.SRCICOBINTER.MAR;1

.SBTTL COBSCVTRIP_R9 Convert Rounded Intermediate to Packed

‘;UNCTlONAL DESCRIPTION:
Convert an intermediate number to packed integer.
CALLING SEQUENCE:
JSB COBSCVTRIP_R9 (scale.rl.v, src.rx.r, dstlen.rl.v, dst.wp.r)
Arguments are passed in R6, R7, R8 and R9.
INPUT PARAMETERS:

SCALE.rl.v The power of ten by which the internal
mULEIDL160 to scale the same o the:
internal representation of the dest.

DSTLEN: FL.v The number of gigice n the destination

IMPLICIT INPUTS:
ALL of the trap bits in the PSL are assumed off.
OUTPUT PARAMETERS:
DST.wp.r The place to store the converted number
IMPLICIT OUTPUTS:
NONE
FUNCTION VALUE:
1 = SUCCESS, 0 = FAILURE
SIDE EFFECTS:

Destroys registers RO through R9.

{NT&H_I_EXP(R?). #INTSK_I_EXP_HI ; Bigger than biggest ?
BGTR 2% : Yes, overflow

CMPW {NTSU_I_EXP(R?). RINTSK_I_EXP_LO ; Smaller than smallest
BLSS 2% : Yes, underflow

1518 {NTSP_I_FRACT(RT) : Is source zero?

BEQL 33 ; Yes, return zero.

ADDW INTSW I _EXP(R7),Ré : Compute adjusted scale

SUBW2  #INTSR_T_FRACT_D,R6

(ViwB RS RO : Shift count in si?nod byte range?
BvVS 10§ : No sEoci L hgndk na

ASHP  R6,NINTSK_I_FRACT_D,INTSP_I_FRACT(R?),#5,R8, (R9)

: Scale and integerize fraction

Page (3
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1981& COB?CV Convert Rounded Intermedia 6-SEP=- 934 %3:66:3 . (51)

-1 ¢ L(COBRTL.SRCICOBINTER.MAR;1
(also clears RO)

27 10 BVS 11% E Overflow means can's convert
0 8? INCL RO ; Indicate success, RO = 1
RSB : Return to caller.

+

; Come here if the shift count is not in signed byte range. If it is
; positive, an overflow exists. If negative, return zero.

oooooorOrOrONONONON

W L U L AN NN NN NPONOPONONUNONOND

= OV NS AN = OV NO WS LN = OO NN NS LIN

1356 OF EO 19:: BBS #15,R6,138 ; Branch if negative
: Come here if the number cannot be represented in the number of digits
: provided.
50 D4 f1s:  cre RO ; Indicate failure
05 3 RSB : Return to caller.

Come here on reserved operand. Signal the error and give the failure
return to the user.

PUSHL  #COBS_INTRESOPE

-l e ®e ®swe
N
“w

00000000'8F DD Intermediate reserved operand

R e T B G R i T R e e S N N U Y Y -y

oooocoorororOr OO OONOOrONONONONOM

4
4 3
00000000°'GF 01 FB 4 CALLS #1,G*CIBSSIGNAL : Print message for user
50 D& 4 CLRL RO ; Indicate failure
0S 2 4 RSB : Return to caller.
4 E Come here if the source is zero or if the shift count is too small
z ; for the ASHP instruction. Return a zero.
69 S8 00 F9 49 138:  cviLP  #0,R8,(R9) ; Set result to zero
S0 01 D0 5 MOVL #1,R0 : Indicate success
05 5 RSB ; Return to caller.




9 ; Since the compiler will convert the text string with in-line code if it can,
:hcro is no need to include a test for this case. Thus we will assume that

6 7
SINTER COBOL Intermediate Conversions 15-SEP=1984 23:44:4 AX/VMS Macro V04=00 P 7
it COBSEVITIRE: Convers Test to [nternediat 'B-SEP-1984 10.46.30 Lcommme.onioontniee. mrs1 29 37,
g; }2 z .SBTTL COBSCVTTI_RS Convert Text to Intermediate
Fe 1655 ;+¢
; }8 ? : FUNCTIONAL DESCRIPTION:
; }g g § Convert text to intermediate
F¢ 1660 : CALLING SEQUENCE:
5; }gg; § JSB COBSCVTTI_RB (srclen.rl.v, src.rt.r, dst.wx.r)
g; }ggg g Arguments are passed in R6, R7 and RS
82; }gg; i INPUT PARAMETERS:
O5F 1663 ; SRCLEN.rl.v The number of digits in the source
§g; }gso ; SRC.rt.r The number to be converted
og; 12;1 : IMPLICIT INPUTS:
82: }g;% § ALL of the trap bits in the PSL are assumed off.
8§; }g;s : OUTPUT PARAMETERS:
0?: }g;z : DST.wx.r The place to store the converted number
§sr 1679 : IMPLICIT OUTPUTS:
SF2 1680 ;
s i e
83: }ggg : FUNCTION VALUE:
og; }ggs : 1 = SUCCESS, 0 = FAILURE
§§; }ggz : SIDE EFFECTS:
5F2 1689 : Destroys registers RO through RS.
SF2 1690 ;
i 1 -
§SF 169§ COBSCVTT] R8:: A
o 3 g; }ggg : SOBL2  WINTSK_I_FRACT_D+1,SP ; Space for separate-sign fraction
iRl
g: }683 : the string is too long to be converted using decimal string instructions.
02A8 12 00 F9 O5F 19 ? » CVILP  #0,#INTSK_I_FRACT_D,INTSP_I_FRACT(R8)
SFA 17 : Initialize result to zero
68 B¢ g;e }; g . CLRY INTSW_1_EXP(R8) : Also set exponent to zero
SFC 1704 : Delete leading zeros from the source strina so that the result will
§$E }; 5 ; contain the maximum number of significant digits and be normalized.
Sg Dg SFC 17 9 . TSTL R6 : Any digits?
4 1 SFS 17 g BLEQ 148 : No, return the zero.
30 87 91 0600 1709 10s: CMPB (R7)+,#%A/0/ : Is this digit zero?
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00000063 8F Sg
8 3¢

01 AE 12 30 6 00
6E gB

50 g;

51 50 0

09 51

1C

12 S;

01 AE42 gO

32

E5 56

02 AB 12 6E 12
5 13

50 o0

1

o1 ae S0

5E

1

OOOOOOOO'gF
00000000'?? §3
3 b4

0

00000000 * 8F
00000000°'GF 01

COBOL Inte
coRsEviTI®
1
1
11 06
60A
60A
60A
60A
60A
60A
D1 060A
14 61;
Bg 61
D 61
61
61
61
2C 061
61F
90 861F
D& 0622
9A 0624
(3 0627
D1 0628
1A 86
D1 06
1€ 06;
90 0635
D6 063A
FS 063C
063F
063F
063F
09 063F
0645
CO0 0645
DO 0648
05 0648
064C
86AC
64C
064C
DD 064C
90 064
§
DD 06
PD 0654
DD 0656
F 6S§
C 66
11 066
66
66
66
66
66
DD 066
FB 066E
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ate Conversions

nvert Text to Intermediat

BNEQ
SOBGTR
BRB

1S°SEP-19g£
6-SEP=-1984

11%
R6,108
14§

; Come here at the first non-zero di?
: contains the number of digits rema

; exponent of the intermediate-form number.
: exponent for overflow.
i

CMPL
BGTR
MOVW
DECL

R FINTSK_I_EXP_HI
RG. INTSW_I_EXP(R)

f0:46:82 YeOanTe. SAESCoBINTER. maw: 1

: No, start collecting digits
; Loop back for another
; ALl digits zero, return zero.

t of the strin

i ?. At this time, R6
ning in the string,

which is the

: 1s exponent too big?

; Yes, fail to convert.

: Store exponent

: Correct for autoincrement

8 leading separate sign representation of the first 18 digits.

MOVCS

Move
CLRL
HOVlgL

I
SOBGTR

#0, (SP) ,#*A/0/ , RINTSK
#°A/+/,(SP)

R2

(R7)+,R0

#*A70/,RO,R1

R1,49

83018

15‘

RO, 1(SP)LR2)

R2

R6,12%

JJ_FRACT_D,1(SP)
; lero=fill the digits
Insert plus sign
Initialize digit counter
Get digit from input
Convert to binary
Check range
Br if not a digit
Do not store more than 18 digits

Store the digit

Count the digit
Loop if more digits

3 Come here when we have processed all digits.
#INTSK_I_FRACT_D,(SP) ,#INTSK_I_FRACT_D,INTSP_I_FRACT(R8)

CVTSP

ADDL?2
MOVL

RSB
4

llNTsx_l_FRACT_D01.SP

Get packed fraction
Delete stack temps
Indicate success

: Return

Signal the error and indicate failure.

3 Come here on an invalid diait.
: Return the reserved operand.

i;S:

PUSHL

Move

PUSHL
PUSHL
PUSHL
CALL
ADDL
BRB

The

”n
RO,1(SP)

: Come here if there are so many digi
; Store the reserved operand, s¥gna

s return,

6 PUSHL
CALLS

#COBS _INTEXPOVE
#1,6*CIBSSIGNAL

nvalid digit is in RO.

LA TE TR PR PR PR TR TR Y

ts

Construct AEC!C digit at top

of stac
This is the FAO argument
Address of FAO argument
Count of FAO arguments

oo &

We can now store it and test the

Message code: Invalid decimal digit

Print message for user
Remove FAQ argument
Set reserved operand and return

that the exponent overflows.

the error and give the failure

; Intermediate exponent overflow
: Print message for user
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iU COBSCVITICRB Convert Text to" Intermediat '4-SEP-1984 10:46:58 COBRTL.SRESCOBTNTER.maR:1 % (35,

68 8000 8F B0 675 1767 17%: MOVW FINTSK_I_EXP_RES,INTSW_I_EXP(R8)
67A 1763 ; Exponent marks reserved operand
Sg 67A 17? CLRL RO : Indicate failure
SE 82 67C 1770 ADDL2  W#INTSK_I_FRACT_D+1,SP ; Delete stack temps
67F 1771 RSB : Return
630 177§ :
680 177 .END ; End of module COBSINTER




COBSCVTTI_R
COBSCVTWI “R8

C0BS_INTERPOVE
COBS_ INTEXPUND
COBS_ INTRE SOPE
COBS " INVDECDIG
BECEE-Chse-+
SNORMALTZ

. ABS .
$ABSS
_COB$CODE

COBOL Intermediate Conversions

. i

thetdRNY

e L R VAV ]
IONOMP O

%253

(A2 222 ] ]
LA 2223 ]
Ttttk n®
(A2 23] ]

§0000001

OO0O0OMTMO
o000 ™M™

00000000

L2222 2]
(2222223
(A2 2243 ] ]
L2222 2] ]

Allocation

00000000
00000000
00000680

(

15-SEP-19
6-SEP-19

02

(olelelelelelelelelelelelelelclelelelelelel]
OO OOMNMNINININININININININNINONINNONO

o
N

D il B +
! Psect synopsis !

b= - - g

PSECT No. Attributes
0.) 00 ¢ 0.) NOPIC USR CON
0.) 01 ¢ 1.) NOPIC WUSR CON
4.) 02 ¢ 2.) PIC USR CON

B foiceih

ABS
REL

LCL
LCL
LCL

AX/VMS Macro V04-00
COBRTL.SRCICOB

NOSHR NO
NOSHR
SHR

EXE
EXE
EXE

Page &
INTER.MAR; 1 . (zg)

NORD NOWRT NOVEC BYTE
RD WRT NOVEC BYTE
RD NOWRT NOVEC LONG




COBSINTER COBOL Intermediate Conversions
VAX=11 Macro Run Statistics

EXR -- EE RS

! Performance indicators !

e e e e LT T

Phase Page faults CPU Time Elapsed Time
initialization 1 :00:00. :00:01.
Command processing 1%6 : §: .§; 8: :83. 9
Pass 1 207 :00:03.37 8: :19. s
Symbol table sort 0 0: 14 :00:00.7
Pass 301 :00:02.26 8: :11.64
Symbol table output 7 :00:00.04 : :80. 4
Psect synopsis output 4 :00:00. 8 0:00:00.04
Cross-reference output 0 0:00:00. 0: 0:80.00
Assembler run totals 666 00:00:06.31 00:00:36.60

The working set Limit was 1650 pages.
33510 bytes 1%

0 bytes (66 pages) of virtual memory were used to buffer the intermediate code.

There were 20 pages of symbol table space allocated to hold 172 non-local and 68 local symbols.

1773 source Lines were read in Pass 1, producing 15 object records in Pass 2.

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

fEmmene s oo e -—-d

! Macro Llibrary statistics !

oo onam e oo oo o = +

Macro Library name Macros defined
_thS‘oUAZB:ECOBRYL.OBJJCOBRTL.HLB:1 1
$25580UA2B:[SYSLIBISTARLET.MLB;?2 4
TOTALS (all Llibraries) 5

203 GETS were required to define 5 macros.
There were no errors, warnings or information messages.

MACRO/ENABLE=SUPPRESSION/DISABLE=(GLOBAL , TRACEBACK) /LIS=L1S$:COBINTER/0BJ=0BJS:COBINTER MSRCS:COBINTER/UPDATE=(ENHS:COBINTER) +L1BS:(

'§-3Ep-108 f3:26:ish

AX/VMS Macro V04-00 Page

41
COBRTL.SRCJCOBINTER.MAR; 1 (22)
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