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STRSARITH 11-50 -1984 01:27:51 AX=11 Bliss=32 V4.0-74 P
16-5!3-1934 ?2:50:01 LIBRTL.SRCSSTRARITH.835:1 B (1)
I
|

5
6 - Make the entry points take scalars bl reference, in honor
of the recognition of STR as a facility. Jsg f5-MAY=1979
7 = Change OTSS$S and LIBSS to STRS., JBS %1-HAY-1 79
8 - Restore some s e deleted by mistake in edit 007.
JBS 22-MAY~-1

9 = Change calls to STRSCOPY. JBS 16-JUL=-1979

0 - Correct a typo in a comment. JBS 30-JUL-1979

1 = When freeing strings after an error, uaigh out f?r
=JUL=1979

H 1 801 MODULE STRSARITH (

: § 08; %DENT = "1-019' File: STRARITH.B32 EDIT:STAN1019

: g Oggg } ?EGIN

: ? ggg? } E"ttttt.'tttlt't"tt'tttttt'Q"""t"!"'fﬁ"""'itti't'tt'ttttttttttttttt
. -' *
3 8 008 1 '+ COPYRIGHT (c) 1978, 1980, 1982, 1984 BY B
2R 8009 1 i= DIGITAL EQUIPMENT CORPORATION, MAYNARD, MASSACHUSETTS. .
3 }? 08}? } E: ALL RIGHTS RESERVED. *
L ] . '
3 li 801§ 1 ! THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED »
- 1 01 1 !* ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE .
: 14 0014 1 '+ INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER *
: 15 0015 1 !+ COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY *
: 16 0019 1 '* QOTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS HEREBY "
: }g 88}8 } E' TRANSFERRED. .
. M W
H 19 0019 1 !* THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
H 20 0020 1 '+ AND SHOULD NOT BE CONSTRUED AS A COMMITMENT BY DIGITAL EQUIPMENT *
H %1 88%1 } ;' CORPORATION. "
: . ]
: 2§ 00$§ 1 ! DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS *
- 24 0026 1 !+* SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL. *
gt 0025 1 !» "
: 6 0026 1 !» "
: g 0027 1 !!tttt'tt'tt.'ttt.tt'tt.i.tt't"'t'tt'tttttfttt'ttttttttitttttitiilittitttitt
3 0028 1!

3 §9 00%9 1

: 0 0030 1 !4+

: §1 0031 1 ! FACILITY: STRING Arithmetic

3 % 0035 1!

H 3 003 1 ! ABSTRACT:

: 34 0034 1!

: 2 0035 1! This module is a large-precision arithmetic package based on

: §? 88%9 } : decimal strings.

3 gg 88§g } ; ENVIRONMENT: VAX=11 User Mode

: 22 882? } ; AUTHOR: John Sauter, CREATION DATE: 01-MAR-1979

: 4§ 0042 1 ! MODIFIED BY:

: & 0043 1!

I 884.4 1 ! 1-001 - Original. JBS 05-MAR-1979

: 45 45 1 ! 1-002 = Fix reciprocal of numbers between 0 and 1. JBS 07-MAR-1979

;&b 0046 1 ! 1-003 - Treat minus 0 as zero. JBS 22-MAR-1979

: &7 806 1!'1- 84 = Improve comments based on the code review. JBS 26-MAR-1979

: 8 048 1! i~ - Free local strings in case of an error. JBS 07-MAY-1979

3 3 0049 1 ! 1-006 -

s 0 1!

: 1 1!

: 1!

£ ] i

: 4 1!

: 5 1!

: 6 1!

: 7 3 3

WVAVAVAWVIWVAVAWVAWA B B

(= llelri=lel=l=l
OO000000

descriptors not yet initialized. JBS

Q........-.........................l...0'..!.l.......I.l.l.....l...l.....l‘......l.l.l.l.-...l.l...l..............
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L R e I .
~
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— e cd nd ) e e e e ) e D e D D D el el D D ) i D ) il il ) i i D D D

O e -

-Sep=1984 01:27:51 AX=11 Bliss=32 v4.0-74
2 503-19 4 ?2 fo :01 !LIBRTL SRCSSTRARITH.33$.1

1-012 - Addo? new ontrl B STRSDIVIDE. Also added related

rout nes UPDATE_CO NTS CVY_SYR_P CKED and CVT _PACKED_STR.
Also changed the existin string ar thnot ¢ routincs. so

that they all call LIBSANALYZE Dsg xsr fy that the
input descriptors are valid. (B

1-013 - Added updated code for STRSDIVIDE as ucll as ancillary
{gu%gnaavug?ATE COUNTS, CVT STR_PACKED, and CVT_PACKED_ STR

1-014 = Moved code to do the conversions to and from packed decimal
into module LIBPKARIT. Changed code in STRSDIVIDE to use
left justification of *ho ingut strings instead of right
ustitication. RNH

1-015 - Added code in all string 0r1thaotic routines so that they correctly
handle all string classes. This required the addition of a new
internal entry point CHK_STR_TYPE. LB 15-DEC-81,

1=016 - Added code in STRSDIVIDE to zeroizc a section of 8 bytes to avoid
random data being picked ug y the associated packed arithmetic
routines that it calls. R-82.

1=017 = Added code to ensure that a rosu 5 of zero would always be returned
as a positive value. LB 11

1-018 - fixed call to LIBSFREE_VM at end of STRSDIVIDE to pass START_BUF
by reference rather than by value. Initialize variablc STORAGE
on entry into STRSDIVIDE. Uso its address rather than its contents
when assigning QSTRBUF in special zero- uot ent case. Allow for
rounding to possibly propogate another digit into the guotient in
STRSDIV DE. Adjust calculation of BYTES_VM is STRSDIVIDE slightly

o fix an sois violation problem.

HDL 11=-Mar-1

1-019 = Enlargened amount of VM that STRSDIVIDE gets to 8revent an
access violation in certain cases. STAN 18-Jun-198
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=32 V4.0-74

!AX-11 Blis! 5
LIBRTL.SRCISTRARITH.B3Z;1

§1RSARITN

=019

E (2,3,4,5),

ing:
s
Free Local striggsyp

3 -
procal of a string
n

strin
two str

Check the stri

Round a strin

Take the reci
Divide

Add two strin
Multiply two
! Declare psects for STR$ facility

! Macros for defining psects

! System definitions

£,

NOVALUE,
NOVALUE,

J
J
J
JSB4 = JSB (R
RINGS;

NONE

CHK S;? TYPE :NOVALU

STRSADD :
STRSMUL :
STRSRECIP
STRSROUND : NOVALUE
STRSDIVIDE: NOVALUE

TABLE OF CONTENTS:
FRE

SWITCHES:
E

INCLUDE FILES:

OWN STORAGE :

SWITCHES ADDRESSING_MODE (EXTERNAL = GENERAL, NONEXTERNAL = WORD_RELATIVE);
L INKAGES:
|
|

+
EQUIRE 'RTLIN:RTLPSECT';

IBRARY 'RTLSTARLE';
NONE
DECLARE_PSECTS (STR);

FORWARD ROUTINE

* [

L4
+

+ '

- -

1
i
:
L
|
i
E
R
L
|
i
i
i
:
1
i
i
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LIBSSADJUST_Q_R9:JSB3 NOVALUE,

entry
Adjusts intermediate results of divi-

(o lelelele el e e e e e e e e e el mllelelelelelelelelelelelelelelelelelelelelelelelalelelelelelnlelelele]
AONLMNLNLNINININININONI NN NININONINI N NI NI N NN NI NI NN NI N NI N NN NI NI NI N NI NI NN NI NN A NN NN NN NONINOND

OO0V OV OVOVOVEOOMOOOM NN NNNNNNNNOCOCOCOOO OO VWVIWVWWVIWVIVIVIWES S BN
O NS N = O O 00 NON V8 R = O O 00 N O B N = O 0 00 N O W BN (NN = © 0 00 N O N S N = © O 00 O WV B W) —

sion algorithm if initial quess at
a quotient digit is wrong

10
TRSARITH 12-50 -1984 01:27:51 AX=11 Bliss=32 v4,0-74 Page 4
%-019 14-503-1934 ?3:%0:01 !LIBRTL.SRC!STRARITH.BSS:1 . (3
49 '+ \
0 | EXTERNAL REFERENCES: |
i EXTERNAL ROUTINE
4 LIBSSTOP, ! Si?nal fatal error i
55 STRSGET1 DX, ! Allocate a strin?
59 STRSFREET DX, | Deallocate a strin
5 STRSCOPY_R, | Copy a string by reference
58 STRSCOPY DX, ! Copy a string by descriptor :
59 LIBSGET _UmM:, ! Allocate virtual memory
60 LIBSFREE_VM: ! Deallocate virtual memory
61 LIBSSCOPY R QX. ! Copy a string by reference
6§ LIBSSROUND R7:JSB1 NOVALUE, ! Rounds quotient to correct Length
6 LIBSSCALC_B_R7:J5B1, | Calculates normalization factor
64 LIBSSCALCTQ R9:JSB3 ! Calculates one gquotient digit
65 LIBSSSUB_PACK_R8:J582 ! Subtracts two decimal arrays
LlBSSHUL_PACK_R10:JSBl NOVALUE, ; Multiplies a packed array by a single

|

i

i

E

LIBSSCVT_STR_PACK_R9:JSB3 NOVALUE,
! Converts a string of decimal di?its
! to an array of packed decima
! values
LIBSSCVT_PACK_STR_RB:JSB2 NOVALUE,
! Converts an array of packed decimal
values to a strin
Extract length and addr of a given
descriptor and validate inputs
Match condition codes
Used to pad result with Leading zeroes

LIBSANALYZE_SDESC,

LIBSMATCH_COND,
STRSDUPL _CHAR;

G-

BIND

ZERO = UPLIT BYTE (REP 7 OF (Xx'00'),XX'0C'), ! Packed zero

TEN = UPLIT BYTE (REP 6 OF (XX'00'),%X'01° Zk*0c'), ! Packed ten

SPANC_TABLE = UPLIT BYTE (REP 48 OF (¥x'00°), REP 10 0OF (2x'01%),

REP 198 OF (XX'00')],

MASK = UPLIT BYTE (REP 1 OF (XXx'01"));
BUILTIN )

CMPP, ! Compare packed decimal data

MOVP ! Move packed decimal data 3 )

SPANC ; ! Skip over a set of characters in a character string
'+

; The following are the error codes produced by this module.

EXTERNAL LITEFAL
LIBS_INVARG ! Invalid argument
STRS"DIVBY ZER, i Divide by zero,
STRS_WRONUMARG; ! Wrong number of arguments

— il il il il D ol ol D D il il D -l =l D - = - — - - - — ) el D D D il e D i D e D D el el D D D D e D D D D el D D el D e D
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; FUNCTIONAL DESCRIPTION:

Add two decimal numbers. ( := A + B
FORMAL PARAMETERS:

ASIGN.rv.r

digits to get the
E-goo C
CDIGITS.wnu.d
IMPLICIT INPUTS:
NONE
IMPLICIT OUTPUTS:
NONE

ROUTINE VALUE:
COMPLETION CODES:

NONE
SIDE EFFECTS:

i
i
]
i
i
i
]
i
|
i
i
i
i
i
i
i
i
i
i
!
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
; Signals if storage is exceeded.

BEGIN
MAP

2138
!

- - ——— -

operand A is positive, 1 =

absolute vg
EXP = 0, CDIGITS = 12
Descriptor for the digits of operand (

May allocate space for the CDIGITS string.

4 127: 51 AX=11 BLi
4 ?;:iO:gl LIBRTL.SR
Add two strings

Sign of operand A
Decimal exponent of operand A
Digits of operand A

Sign of operand B

Dgcinal exponent of operand B
Digits of operand B

Sign of operand (

Decimal exponent of operand (
Digits of operand C

3s

el

negative
he operand A

of operand A

1 = negative
he operand B
ue of operand B.

gives
of operand B

ve, 1 = negative

0 =
AEXP,.rl.r Power of 10 by which to multiply
digits to get the absolute 5; ue of osgrand A.
E.g., AEXP = 1, ADIGITS = 123 gives 1230.
ADIGITS.rnu.d Descriptor for the digits
BSIGN.rv.r 0 = operand B is positive,
BEXP.rl.r Power of 10 by which to multiply
digits to get the absolute vag
E.9g., BEXP = =1, BDIGITS = 12
BDIGITS.rnu.d Descriptor for the digits
CSIGN.wl.r 0 = operand C is positi
CEXP.wl.r Power of 10 by which to multiply

he operand C
ue of operand C.
gives 123,
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TRSARITH 16=Sep=1984 01:27:51 AX=11 Bliss=32 V&.0-74 P
12019 19-36PC1980 92:80:01 KMNeRT BARssTaART 10053, age .S
3 63 4 ADIGITS : REF BLOCK , BYTE],
;264 5 BDIGITS : REF BLOCK [8, BYTE],
: g; ? CDIGITS : REF BLOCK (8, BYTE]:
i 35 g '+ —
; ?8 % g? ' Internal form of A
Pon ‘. ' A DESC : BLOCK [8, BYTEJ VOLATILE,
;o7 6§ ABUF : REF VECTOR tsssig. BYTE],
: 21 64 A_LEN,
i etk 65 ¢ ., AZSIGN,
E ;9 § gz g Internal form of B
;278 69 2 B_DESC : BLOCK [8, BYTE] VOLATILE,
;279 0370 BBUF : REF VECTOR tessig. BYTE],
: ¢80 03N B_LEN,
P 281 03¢ 2, BZSIGN,
% gg 8§;g g Local copy of result.
g @i o
P 287 0378 R DESC : BLOCK (8, BYTSJ VOLATILE,
; 288 0379 RBUF : REF VECTOR (65535, BYTE]D, ! Addresses result
; 289 0380 R_LEN ! Length of result
;290 0381 RESULT_p1GITS, i Number of digits in result
i 8 0388 5 1
§ gs 8§3§ g The following locals are needed for calls to LIBSANALYZE_SDESC.
P 295 osag : CBUF,
;. 296 038 C_LEN
T 297 0388 STATUS;
;439 0350
§ 8? o%%‘ aUlLIé?UALcouur
P g |
% 8% %3; 2 Enable a handler to free the local strings in case of an error.
; 9 :
: 8* 593 NABLE
: 308 99 FREE_STRINGS (A_DESC, B_DESC, R_DESC);
W ke
§ ii Egg ;_Check for the proper number of arguments.

. A 1 4§§ IF (ACTUALCOUNT () LSS 9)

: 315 4 THEN

: }9 2 BEGIN

P 38 pht CAL

o9 0410 ROUT_NAME _DESC : BLOCK [3, BYTE);
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5
0
A_LEN = A_LEN + 1

SCAN_DONE = 1;

END
UNTIL (.SCAN_DONE);
END;
A LEN = .A_LEN + 1;
STRSGET1 DR (A_LEN, A_DESC);
ABUF = l_ogsc tDSfSA-POINTER];
Aaggotoi = XC'0";
CHSMOVE (.A_LEN = 1, .ADIGITS CDSCSA_POINTER], ABUF [11);
IF (.A_SIGN)
THEN
2 BEGIN
| Take the tens complement of the A operand. This is done by

! subtracting each digit from 9, and adding 1 to the result. The final
! add can cause carries.

! Extra digit for sign

DECR COUNTER FROM .A_LEN - 1 T0 0 DO

ABUF C.COUNTER] = (9 = (.ABUF [.COUNTER] = XC'0')) + XC'0';
BEGIN
LOCAL

CARRY_DONE
CARRY_COUNTER;

CARRY_DONE = 0;
CARRY_COUNTER = .A_LEN - 1;

IF_(.CARRY_COUNTER GEQ 0)
THEN

DO
BEGIN
ABUF [.CARRY_COUNTER] = .ABUF [.CARRY_COUNTER] + 1;
%;Eé.ABUF C.CARRY_COUNTER] LEQ XC'9")
CARRY_DONE = 1
SE
BEGIN
ABUF [.CARRY _COUNTER] = .ABUF [.CARRY_COUNTER] = 10;
CARRY_COUNTER = .CARRY_COUNTER = 1;
END;
END
UNTIL ((.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));
IF ( NOT .CARRY_DONE) THEN A_SIGN = 0;

END;
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END;

B_DESC [DSCSW_LENGTH] = 0;

BDESC oscsa_orvpeg = DSESK_DTYPE _NU;

B_DESC [DSCSB_CLASS] = osssx CLASS_D;
o B_DESC [DSCSA_POINTER] = 0;
i Compute the longﬁh of ogcrond B. Only the leading digits count.
i First illl LIBSANALYZE _SDESC to ensure that the input descriptor
i is valid., If it 13. then BBUF will contain the address of the
: first byte of the string, and B_LEN will contain its length.

STATUS = LIBSANALYZE _SDESC (.BDIGITS,B_LEN,BBUF);
IFTHEtAtUS NEQ SS$_NORMAL
LIBSSTOP (LIBS_INVARG);
B_LEN = 0;
B SIGN = ..BSIGN.
BEGIN

OCAL
SCAN_DONE ;

SCAN_DONE = C;

0O
BEGIN

IF (.B_LEN EQLU .BDIGITS [DSCSW_LENGTHD)
g SCANLDONE = 1
IF ((.BBUF [.B_LEN] GEQ XC'0') AND (.BBUF [.B_LEN] LEQ XC'9"))
B_LEN = .B_LEN + 1
SESCAN_DONE = 1;

END
UNTIL (.SCAN_DONE);

NN IS AN = © 0 00 O N B R = © O 00 ~NONMN 8 LN — © 0 00 ~I O W B~ N — © O G0~ 0N W 2~ LR — OO G0 ~IO~ N

eno-
LEN LEN + 1; ! Extra digit for sign
sTnscer1 ox (B_LEN, B_DESC);
BBUF = oesc osésA POINTER];
BBUF (0] = XC'0°;
CHSMOVE  ( s LE =1, .BDIGITS [DSCSA_POINTER], BBUF [11);
IF (.B_SIGN)
THEN
BEGIN

NNNNNN NN NN OO0 Or OO~ 08 0N O VIVAUIVINAVIUILES 5 55 5 55 55 55 55 5 B N I N N N NN RIRONIAD

i lake the tens complement of the B operand. This is done by
i subtracting each digit from 9, and adding 1 to the result. The final
i add can cause carries.
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STRSARITH l6-gep-1o8 01:arcs  yAtt BLise32 vh 012

s BB s

: &9 4 DECR _COUNTER FROM .B_LEN = 1 TO 0 DO

; :gg 5 BBUF [.COUNTER] = (9 = (.BBUF C.COUNTER] = XC'0')) + %C'0';
: 499 ; 9 4 BEGIN

: 49 SB8 &

: &9 289 4 LOCAL

: & 0 & CARRY _DONE

: 500 591 4 CARRYZCOUNTER;

501 S9i 4

: 8§ 593 & CARRY_DONE = 0;

: 594 4 CARRY_COUNTER = .B_LEN = 1;

;. 504 595 &

: 05 059? 5 IF (.CARRY_COUNTER GEQ 0)

3 g0$ 597 & THEN

3 0 598 &

: 508 599 & DO

: 209 0600 S BEGIN

3 S}? 8281 g BBUF [.CARRY_COUNTER] = .BBUF [.CARRY_COUNTER] + 1;
: S1§ 060 g IF (.BBUF [.CARRY_COUNTER] LEQ XC'9")

;3 B 0604 THEN

;514 0605 5 CARRY_DONE = 1

: %515 0606 S ELSE

: 516 0607 6 BEGIN

: 9?7 0608 6 BBUF [.CARRY_COUNTER] = .BBUF L[.CARRY_COUNTER] - 10;
: 518 0609 6 CARRY_COUN1E! = ,CARRY_COUNTER = 1;

: 519 0610 S END;

3 g 0 0611 S

: 1 0615 5 END

3 §z§ 82}‘ 2 UNTIL (C(.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));
;524 0615 & IF ( NOT .CARRY_DONE) THEN B_SIGN = 0;

: S%S 0616 &

;. 526 0617 3 END;

: S27 0618 END;

$ 8 0619

: 9 0650 '+

: 0 0621 ! Compute a tenative result exponent based on the smallest exponent
;. 53 06 i ! in either A or B

3 ;3; 86 -

2 3 g g e REXP = MIN (..AEXP, ..BEXP);

3 ggg 86 6 ! Allocate enough space to hold the maximum possible number of result
: 536 0627 ! digits. This is done by spanning the powers of ten involved in the
3 Egg g g ; two input operands, and adding 1 for carry.

2 39 630 RESULT_DIGITS = (MAX (..AEXP + _A_LEN, ..BEXP + _B_LEN)) + 1 = _REXP;
: 260 1 R_DESC [DSCSW_LENGTH] = 0;

T4 6 i RDESC oscsa_orvps] = DSCSK_DTYPE_NU;

3 54§ 6 R_DESC (DSC$B_CLASS] = DS&SK_CLASS_D:

: A 634 D;SC DSCSA POINTER] = 0;

3 L4 635 STRSGET1_DX (REEULT DIGITS, R _DESC);

P 545 9 RBUF = R DESC ?scsA POleER]:

P 348 6 R_LEN = ,R_DESC CDSCSO_LENGTH];

;54 0638 '+
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TRSARITH 16=Sep=1984 01:27:51 AX=11 Bliss=32 V&.0=74 P 11/ R
3-019 10°800C 1088 93:20:01 MLYent CiantsTRaRtin-ass. %€ & -0
4 639 ! Copy the A operand into the result string, offsetting it pr |
AE 220 ; bagzd on thopoxpononts. y 9 ’ g f
1 64% " CHSFILL (XC'0', .R_LEN, .R DESC [DSCSA POINTER]): |
§ 64 CHSMOVE (.A_LEN, K DESC (BSCSA POINTER), ! |
3 gzg s R_DESC™CDSCSA_POINTER) ¢ .R_LEN = (..AEXP = .REXP) = .A_LEN);

S; gzg { It the A operand was negative we owe high-order nines.

5 648 ' |
ggg 643 IF (.A_SIGN) THEN CHSFILL (%C'9', (.R_LEN = .A_LEN) = (..AEXP = .REXP), .R_DESC [DSCSA_POINTER]); |
B L e 6 o f

! Now a n e operand.
se¢ 0ess 3 - " f
364 0655 DECR COUNTER FROM (.R_LEN = 1 = (..BEXP = .REXP)) TO (.R_LEN = 1 = (..BEXP = .REXP) = (.B_LEN = 1)) DO |
gss 0656 BEGIN

66 0657

67 0658 LOCAL

0659 B _INDEX,
SOm;

B_INDEX = .COUNTER = (.R_LEN = 1 = (..BEXP = .REXP) = (.B_LEN = 1));
SOM = _RBUF [.COUNTER] +~.BBUF [.B_INDEX] - %C'0';

IF (.SUM GTR XC'9')
THEN
% BEGIN
g We must propagate a carry to the higher digits of RBUF

B AR S S daST AN NS
00000000000
PPttt ettt et
NNNNO RO
SO ORI N O 2D

WAWATIAWA WA WA AW A T A WA T T AT A TV AV VIV VWAV

TS TR a s s s s s s s s e e e s P P TR R L L P L L P P PR T PR PR P PR TR PR TR A R PR PR PR TR TN T TR TR TR TR T TN TN TN

(W IV T, N No QW IV IV T, AW IV IV F P F AV P P P P P P P P P 0P o P R YW AP PIFI PRI PP TP S TN TN LN N NT N ST NT ST NN ST N ST NN

TR R TR A e T e e A A P PR P PR P TR L T L L R LR PR L L T P T T T T T T ey T I R A T A A s E T I ™™ .

LOCAL
CARRY_DONE
74 CARRYCOUNTER;
0675
0676 RBUF [.COUNTER] = .SUM = 10;
0677 CARRY_DONE = 0;
82;3 CARRY_COUNTER = .COUNTER = 1;
89 0680 IF _(.CARRY_COUNTER GEQ 0)
90 0681 THEN
: i
9; 6 DO
9 684 BEGIN
gg gas RBUF [.CARRY_COUNTER] = .RBUF [.CARRY_COUNTER] + 1;
99 9 IF (.RBUF [.CARRY_COUNTER] LEQ XC'9")
g 8 THEN
98 9 CARRY_DONE = 1
EE 90 SE
600 91 BEGIN
601 69; RBUF [.CARRY COUNTER] = .RBUF [.CARRY_COUNTER] = 10;
60§ 9 CARRY_COUNTER = .CARRY_COUNTER = 1;
60 694 END;
604 695
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12-50 -1984 127:51 AX=11 Bliss=32 v4.0-74
14-503-1384 ?1:20:31 LIBRTL.SRC STRAR!TH.833:1
END
UNTIL (C(.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));
END
ELSE
RBUF [.COUNTER] = ,SUM;

END;

I+

; End of the DECR Lloop.
i+
; If the B operand is negative, we owe high-order nines.
IF (.B_SIGN)
THEN
BEGIN
DECngg?zTER FROM ((.R_LEN = 1 = (..BEXP = .REXP) - (.B_LEN - 1)) = 1) TO 0 DO

LOCAL
SUM;
SUM = _RBUF [.COUNTER] + 9;
IF (.SUM GTR XC'9")
THEN
o BEGIN
g We must propagate a carry to the higher digits of RBUF
LOCAL
CARRY_DONE
CARRY_COUNTER;
RBUF [.COUNTER] = .SUM - 10;
CARRY_DONE = 0;
CARRY_COUNTER = ,COUNTER = 1;

IF_(.CARRY_COUNTER GEQ 0)
THEN

0O
BEGIN
RBUF [.CARRY_COUNTER] = .RBUF [.CARRY_COUNTER] + 1;
If {.RBUF [.CARRY_COUNTER] LEQ %C'9*)
CARRY_DONE = 1
SE

BEGIN
RBUF [.CARRY COUNTER) = .RBUF [.CARRY_COUNTER] = 10;
CARRY_COUNTER = .CARRY_COUNTER = 1;
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END;

END
UNTIL ((.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));

LSE
RBUF [.COUNTER] = ,SUM;
END;
END;

'+

g Compute the sign of the result and recomplement it if negative.

IF_(.RBUF [0] GEQ XC'5")
THEN

BEGIN
RSIGN = 1;

DECR_COUNTER FROM .R_LEN - 1

000
RBUF [.COUNTER] = (9 - (.RBUF [ COUNTER] - %C'0')) + xC'0";

BEGIN
LOCAL
CARRY_DONE
CARRY-COUNTER;

CARRY_DONE = 0;
CARRY_COUNTER = .R_LEN = 1;

IF_(.CARRY_COUNTER GEQ 0)
THEN

0O

BEGIN
RBUF [.CARRY_COUNTER] = .RBUF [.CARRY_COUNTER] + 1;

%;E( .RBUF [.CARRY_COUNTER] LEQ XC'9*)
CARRY_DONE = 1

LSE
BEGIN

RBUF [.CARRY COUNTER] .RBUF [.CARRY_COUNTER] - 10;

Eagﬂv COUNTER = .CARRY COUNTER - 1;

END
UNTIL ((.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));

END;
END
ELSE
RSIGN = 0;

AX=11 Bliss-
LIBRTL.SRCIST RA

351
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RITH 11-50 -1984 01:27:51 AX=11
12-8e00138e 92:80i01 A

j

A

e
; Discard Llow-order zeros, adjusting the exponent.

OO0 O0O00O

END
UNTIL (.SCAN_DONE);

IF (.SCAN_COUNTER GTR 0)
THEN

: 719 10

: 720 1"

s 121 15

T ; 1 !

e 14 BEGIN

) 15

: 1¢5 1? LOCAL

T ¢ 9 081 SCAN_DONE

&8 18 SCAN_COUNTER;

: 728 319

: 729 0 SCAN_DONE = 0;

: 730 83 1 SCAN_COUNTER = .RESULT_DIGITS = 1;
3 3 g

;] 1 ; 08 DO

N 0824 & BEGIN

: 736 0825 &

: T30 0826 S IF (.SCAN_COUNTER LSS 0)

: 736 83 7 & THEN

: 1737 828 & SCAN_DONE = 1

g g P

: ;2? 8%%1 2 IF (.RBUF [.SCAN_COUNTER] EQL XC'0') THEN SCAN_COUNTER = ,SCAN_COUNTER = 1 ELSE SCAN_DONE = 1;
: 74; 083§ 4 END

) 0834 UNTIL (.SCAN_DONE);

;164 0835

;. T4S 0836 REXP = _REXP + ((.RESULT DIGITS = 1) = _SCAN_COUNTER);
: 746 0837 RESULT_DIGITS = .SCAN_COONTER + 1;
;747 08%8 2 END;

: 748 0839 2 !+

;749 0840 ! Remove high-order zeros.

: 750 0841 -

: 084 BEGIN

: 75; 084

: 12 0844 LOCAL

: 754 0845 SCAN_DONE

;755 0846 SCAN_COUNTER;

: 756 0847

: 157 0848 SCAN_COUNTER = 0;

; 758 0849 SCAN_DONE = 0;

: 759 0850

: 760 351 00

: 761 S; [ BEGIN

: 76; gs 4

: 76 5¢ S IF (.SCAN_COUNTER GEQ .RESULT_DIGITS)
: 764 8855 4 THEN

: 765 859 i SCAN_DONE = 1

3 ;29 § g 2 LSE

H ;%g S : IF (.RBUF [.SCAN_COUNTER] EQL XC'0') THEN SCAN_COUNTER = .SCAN_COUNTER + 1 ELSE SCAN_DONE = 1;
: 770 §

‘ ;
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TRSARITH § Sep~-1984 1 AX=11 Bliss=32 v4.0=74 Page 15 STR'
?-019 503-133 ?} fo 3 LIBRTL.SRCISTRARITH. 835.1 . (4) 1-0
3 77? 27 INCR COUNTER FROM O TO .RESULT DIG}TS «SCAN_COUNTER_~- 1 DO
H ;; RBUF [.COUNTER) = .RBUF [.COUNTER + «SCANCCOUNTER];

: ;7% ? giguLT_DlGITS = ,RESULT_DIGITS = .SCAN_COUNTER;
;8 7 '+
T ¢ i 7§ i Return the results to the caller in the C operand.
3 ; z ;g ! 1f there are no digits left, return a single zero digit.
; 785 7?
: T 7 IF (.RESULT_DIGITS EQL 0)
F T 73 THEN
N 7 BEGIN
: 789 80 .CSIGN = 0
: 790 881 LCEXP =
;91 ”i smcopv k (.CDIGITS, XREF (1), XREF (XASCII'0'));
: 19 88 CHK_STR_TYPE ( DlGlfS[DSCSA_POINTER].!REF (1),.c016118);
: 79 884 END™
s 794 0885
: 795 0886 '+
: 796 0887 i Call CHK STR_TYPE to determine if we need to pad the number with
s 797 0888 i loading Zeroes depending on the string type.
: 798 0889
: 799 0890
; 800 8891 ELSE
: 80 89; BEGIN
; 80 089 .CSIGN = RSIGN
: 80 0894 LCEXP = RE
: 804 0895 CHK_STR_TYPE ( R_DESCLDSCSA_POINTER],RESULT_DIGITS,.CDIGITS);
; 805 0896 END;
: 806 0897
: 807 0898 ! ELSE
; 808 0899 ! BEGIN
: @ 0900 ! .CSIGN = .RSIGN;
; 810 0901 ! LCEXP = ,REXP;
: 8N 090 ! STRSCOPY_R (.CDIGITS, RESULT_DIGITS, .R_DESC [DSCSA_POINTER])
3 81% 890 ! END;
: 8 904
;. 814 0905
: 815 0 '+
;: 816 090 i Free our strings.
: 317 0908 '
3 18 0909 STRSFREE1_DX (R_DESC);
: 219 910 STRSFREE1-DX (AZDESC);
; 820 911 STRSFREE1_DX (BZDESC);
; 821 0912 1 END; ! end of STRSADD
LTITLE STRSARITH
LIDENT \1-=019\
PSECT _STRSCODE,NOWRT, SHR, PIC,2
80! 0009 P.AAA: .BYTE 0(7] 3
¢ 0000 BYTE 1 : .
800 0008 P.AAB: .BYTE 0[6] : |
0c 01 0000 LBYTE 1, 12 5
|




STRSARITH
1-019

o# 1
1L &
o# 4
1 1
1
"

00 &4 46 41 24 52 54 53

SF=0OPPOO ——

OFFC 00000
S5E BC AE 9E 00002
§c AE 7C 00006
& AE 7C 00009
3C AE 7C 0000C
6D 0401 CF DE 0000F
a8 8 B
24 AE 010€0007 F DS 00019
28 AE D4 AF 9E 00021
26 AE 9F 00026
7E 6C 9A 800 9
2 DD 0002C
000000006 8F DD 000¢E

000000006 00 04 FB 800
3C AE B4 00038
gE AE 0F 90 808 S

F AE 02 90 0004
40 AE 86 80046
08 AE 9F 8069
18 AE 9F 0004C
52 0C AC DO 0004F
3¢ DD 005;

000000006 00 g Fs 885
58 0 D 3(
01 58 D1 SF
D 13 gz

000000006 8F DD

000000006 00 1 B 089A
0C AE 9F 00071

K 1
6=$
4=$

1

P.AAC:

P.AAD:
P.AAE:

ZERO=

127

TEN=
SPANC ~TABLE=

MASK="

1%:

+EXTRN
+EXTRN
EXTRN
+EXTRN
+EXTRN
+EXTRN
EXTRN
.EXTRN
EXTRN
EXTRN
.EXTRN
+EXTRN
EXTRN
LEXTRN

+ENTRY

MOVAB
CLRQ
CLRQ
CLRQ
MOVAL
CMPB
BGEQU
MOVL
MOVAB
PUSHAB
MOVZBL
PUSHL
PUSHL
CALLS
CLRVW
Move
Move
CLRL
PUSHAB
PUSHAB
MOVL
PUSHL
CALLS
MOVL
CMPL
BEQL
PUSHL
CALLS
PUSHAB

ep-1984 1 AX=11 Blisg=32 Vv4.0-74 P
!3-19 & ?l:zO: 1 LIBRTL.SRE STRARITH.B3Z;1 e

§ﬁ§i;

\STRSADD\<0>

STOP srnse
FREE] ox.
coPY_Dx,
FREE"VM, Ll
mwoﬁ%

I-Ulll-om

$CVT_STR PACK R9

ST RSDUPL CHAR
RS_DIVBY_ZER

—hﬂ'l
w
ﬁ

694727, ROUT_NAME_DESC
AE, ROUT NAME _DEST+4
OUT NAHEPDESC

#STRS WRONUMARG

", LIBSSTOP

nTg A _DESC+2

A_DESC+3

oestoa

5 LEN

Ablsxts R2
3 LlBSAgAtYZE SDESC

3tlrus. M

l 1BS_INVARG
L.”t.rassrow

SeNeNae N,
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STRSARITH 12-50 -1984 :27:51 AX=11 Bliss=32 v4.0-74
1-019 12-8300C1980 02:40:81  HMient BiARssTaaRT 0 283,
}oN nm g g
000000006 g rg 7A CALLS ng. LIBSANALYZE_SDESC
) 1 MOVL RO, STATUS
1 Di 0 CMPL §1Arus. ”
D 13 00087 BEQL $
000000006 8F DD 00089 PUSHL c%xas INVARG
000000006 00 1 B 8 F CALLS #1, LIBSSTOP
14 AE D& 33 3 CLRL  A_LEN
04 AE 04 BC DO 8 MOVL  @ASIGN, A_SIGN
51 D& 93 CLRL  SCAN_DONE
14 AE 62 10 ?2 gg 88:2 43 gg:{v gg. P16, (R2), A_LEN
50 08 A 14 AE €1 000A ADDL3 A _LEN, ABUF, RO
3 65 81 00AE CMPB (Rb). 023
0A 1F 00081 BLSSU 5$
39 60 91 00083 CMPB  (RO), #57
05 1A oooag BGTRU 5%
14 A§ 06 0008 INCL  A_LEN
03 11 00088 BRB 63
51 01 DO 000BD 58: MOVL  #1, SCAN_DONE
DD 51 E9 ooocg 6$: BLBC  SCAN DONE, 4$
14 AE D6 000C INCL  A_LER
3C AE 9F 000Cé PUSHAB A~DESC
18  AE 9F ogoco PUSHAB ALEN
000000006 00 02 FB 8 ocg CALLS #2, STRSGET1_DX
08 AE 40 AE DO 000D MOVL A DESC+4, ABOF
56 08 AE DO 80005 MOVL ABgF, Ré
66 30 90 000DC MOVB  #48,° (R6)
57 14 AE 01 €3 000DF SUBL3 #1, A_LEN, R7
01 Aé 04 gg 57 28 000E&4 MOVC3 R7, a%(R2), 1(R6)
04 A; E9 000EA BLBC A s;eu. 13§
50 01 A7 9E oooes MOVAB 1TR7), COUNTER
07 11 000F BRB 8s
6046 69 BF 6046 83 000F4 7$: SUBB3  (COUNTER)CR6], #105, (COUNTER)CR6]
Fé 50 F& 000FB 8%: SOBGEQ COUNTER,
51 D& 8oore CLRL  CARRY_DONE
50 57 00 o1og MOVL  R7, CKRRY_COUNTER
18 19 0010 BLSS 12§
6046 96 00105 9%: INCB  (CARRY_COUNTER) [R6
39 6046 91 00108 C(MPB  (CARRYZCOUNTER)CR6], #57
05 1A 0010C BGTRU  10$
51 01 00 001 MOVL  #1, CARRY_DONE
86 11 0011 BRB 11
6046 A a; 113 108:  SUBB2 #10, (CARRY COUNTER)[LR6)
50 07 0011 DECL  CARRY_COUNTER
0A 51 €8 00119 118 BLBS  CARRY“DONE, 13$
50 DS 0011¢C TSTL CARRYCOUNTER
;s 1 1 BGEQ 9%
03 1 €8 00120 128 BLBS  CARRY DONE, 138
24 AE D4 001 CLRL  A_SIG
4 AE 34 1 3 138 CLRW  BDESC
gg AE F 8 1 MOVB  #75, B DESC+2
AE 2 90 00120 MOVB 2, B DESC+3
38 AE D4 00131 CLRL B DESC+4
18  AE 9F 001 PUSHAB BBUF
20 AE 9F 00137 PUSHAB B_LEN
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}2-333-}332 ?5:25:3% LIBRTL.SRCISTRARI TH.B33; 1 (4)
52 18 A 88 }gA =8§hL ggxsxrs. R2 §
#3, LIBSANALYZE_SDESC :
pons, (31 R Y
. % 80140 o i, ¥ :
F ;0541
NVARG :
ooooooos 1 BN BB A javeg ;
oo M 1C  AE D& 0015C 148:  CLRL  B_LEN : 054
T % RN o sl psio | s
AE 62 10 gé %§ 8}§§ 15%: SESEV fég M6, (R2), B_LEN : 0554
50 18 A 1 AE 1 o} o ADDLS B LEN. B8UF, RO ; 0559
3 65 S‘I 8019% gﬂls’gu gzs). #48 :
03 ) 83};3 CHPB. (RO, #S7 5
. S TRU 168 :
05 1A 00178 8aT les P
R nmE e
: #1, SCAN_DONE :
" o L BB R et s
AE D ’ é
B4 RHR s b
— 38 AF b 00198 SOV BopESCeseBBOP" g5
59 18 AE DO 00190 MOVL BBUF, :3) :
A 31 gg 88}21 2353 :?g’a(Len R11 : 0573
: 05 8 B 28 00149 Movec3 R11, 34(R), 1(R9) :
= e sl 6E E9 001Af BLBC B_SiGN, 248 : 0575
go 01 AB 55 00182 HOVAB }8211). COUNTER : 0584
9% &% 00188 (COUNTER) [R9] : 0585
L W %058 P2 o18r 198:  Stacee §§§§';‘E§";§§2’- iz o
o REEE OB B »
9 : 0601
39 2823 3? og}gg st (HPB éggggngguutea> n93. #s7 : 0603
; &0 §31§§ B i o o3
X : 0608
: #10, (CARRY_COUNTER)CR9) 3
e 3 3; §}8a - 3???2 CARRY_COUNTER : 82?%
09 1 E8 00100 22$:  BLBS  CARRY“DONE, 24$ :
50 o? 1€ TSTL gAnnv_couufsn ;
5 18 152 BGEQ 0s b i
02 §1 E8 15# 23%: gtgf SAQ?ENDONE. 24$ :
B¢ 83 159 248:  MOVL  QAEXP, RO : 0624
3 - 8 CMPL RO, @BEXP :
iy 2 35 0011 BLEG o8 :
3 . u 8§ 167 258:  MOVL_ RO REXP :
50 08 BC 14 AE C1 001FA ~ ADDL3  A_LEN, AEXP, RO : 0630
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ARITH

AEXP.rl.r

ADIGITS.rnu.d

Power of 10 by which to multiply
digits (o get the absolute

Descriptor for the di
is positive, 1

AX=11 Bliss=32 Vv4.0-74
LIBRTL.SRCISTRARITH.B3Z;1

he operand A
ue of osgrand A.
i 0.

E.g.., AEXP = 1, ADIGITS = 1¥i gives 1

its of operand A
= negative

914 GLOBAL ROUTINE STRSMUL ( ! Multiply two strings
915 ASIGN, ! Sign of operand A
91? AEX ! Decimal exponent of operand A
91 ADIGiTS, ! Digits of operan
91 BSIGN, ! Sign of operand B
91 BEXP ! Decimal exponent of cperand B
9 BpIGiTS, i pigits of operan
921 CSIGN, ! Sign of operand (
9 5 CEXP ! Decimal exponent of operand (
9 coiGits i pigits of operan
924 ) : NOVALUE =
925
9 ? 144
03 8 ; FUNCTIONAL DESCRIPTION:
88 3 Multiply two decimal numbers, C := A * B
83%1 FORMAL PARAMETERS:
83%2 ASIGN.rv.r 0 = operand A is positive, 1 = negative
0935
0936
0937
0938
0939

by which to nulti;ly he operand B

. = =1, BDIGITS = 12
escriptor for the diggts of operand B

iy Ak

ve, 1 = negative

0
'S
POPONY =D b o b od o o o e oed e o —d b b D —d —D b D D D d o b D b h D e h D D d D b b h ek b D e b D b b S B e D D ek B B

r of 10 by which to multiply the operand C

ts to get the absolute value of operand C.

.. CEXP = 0, CDIGITS = 123 gives 123

escriptor for the digits of operand (

i
i
i
]
i
i
i
]
i
! BSIGN.rv.r 0 = operand B
! BEXP.rl.r Power of 10
0940 ' digits to get the absolute va
0941 ! Bl XP
094 ! BDIGITS.rnu.d Des
: CSIGN.wl.r 0 = operand C is posi
8822 : CEXP.wl.r Powe
0946 1 | Sf%‘
832; ; CDIGITS.wnu.d Des
83?3 g IMPLICIT INPUTS:
8331 g NONE
83?4 g IMPLICIT OUTPUTS:
0955 1| NONE
095 !
95 ! ROUTINE VALUE:
oggg ; COMPLETION CODES:
0960 1 ! NONE
0961 !
§gg E SIDE EFFECTS:
964 11 May allocate space for the CDIGITS string.
325 ; Signals if storage is exhausted.
969 ;
363 BEGIN
9?0 MAP

ol

TR IR N L N E T s s s s s e e e e e T DR D B D P T TR T R T L T T P L T L P P PR TR PR TR LR T E PR TR PR LR TR TR T T T

-0



F 12
TRSARITH 16-Sep=1984 01:27:51 AX=11 Bliss=32 Vv4.0-74 Pa 4
?-019 14 Seg-1934 ?2:£0:01 LIBRTL. RC’STRAR]TH.835:1 » (;)

e
! Enable a handler to free the lLocal strings in case of an error.

NABLE
FREE_STRINGS (A_DESC, B_DESC, R_DESC);

'+
! Check the number of arguments.

IF_(ACTUALCOUNT () LSS 9)
THEN
BEGIN

LOCAL
ROUT_NAME _DESC : BLOCK (8, BYTE];

ROUT_NAME_DESC [DSCSW_LENGTH) = 7;

VOOV VO OVOVOVOVOVOVOVOVOOVOVOVOVOVO OOV VOOV Y
NN AN NN NI NN NI NIND N =8 b b b e e e b
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NOW S AWM = OO0 N WS WM = O 000NN S WIN

3 g1 971 ADIGITS : REF BLOCK [8, BYTE],

: i 97§ BDIGITS : REF BLOCK (8, BYTE],

3 8;4 COIGITS : REF BLOCK (8, BYTE);

3 g 5 975 LOCAL

: g 979 '+

: 8 97 ! Internal form of A,

: B88 973 l=

; B89 97 A DESC : BLOCK [8, BYT§; VOLAT%LE.
: 890 0980 ABUF : REF VECTOR [65535, BYTE],

: BN 0981 A_LEN,

: 39 9 g A_SIGN,

: 9 9 '+

: 94 984 ! Internal form of B.

;. 895 8985 -

;. 896 989 B _DESC : BLOCK [8, BYT;% VOLATILE,
: 897 098 BBUF : REF VECTOR [65535, BYTE]D,

; 899 0989 B_SIGN,

; 900 0990 1+

;. 90 0991 ! Local copy of result.

: 90 099 l=

: 90 099 RSIGN,

: 904 0994 REXP

;905 0995 R_DESC : BLOCK [8, avvg: VOLATILE,
;. 906 0996 RBUF : REF VECTOR [65535, BYTE]D,

s 97 0997 R_LEN,

: 908 0998

;. 909 0999 '+

: 910 }88? ; The following are locals for the call to LIBSANALYZE_SDESC.
: CoLER

; g STATUS:

3 BUILTIN

: ACTUALCOUNT;
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END
UNTIL (.SCAN_DONE):

END;
STR
BBUF =

$A_POINTER], BBUF [01);

$GET1
R_DESC [DSCSW_LENGTH] = 0;

E
Set the accumulator to zero.
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TRSARIT -Sep- 12/ - p
™ ag A s

0551 .BLKB 3
00 4C 55 4D 24 52 54 53 80524 P.AAF: .ASCII \STRSMUL\<0> ;
0FFC 00000 .ENTRY g{?iﬂUL. Save R2,R3,R4,RS5,R6,R7,R8,R9,R10,- ; 0914
8 000000006 00 9¢ 0000 MOVAB  STRS$GET1 DX, R11 :
EA 8 §8 8 G 8F gs 8803 MOVL  #LIBS_ INVARG, R10 :
9 G 8 £ 19 MOVAB ansANAvae §ossc R9 :
58 000000006 9€ 0001 MOVAB L’BSS ;
5E 4 AE ;ﬁ 001 MOVAB =76(SP), :
& AE 7C 000 CLRQ  R_DESC P 0968
C AE 7C 000 CLRQ  B-DESC ;
4 AE 7C 00028 CLRQ  A"DESC ;
6D 0109 CF DE 00028 MOVAL 178 (FP) :
0 6C 91 000 g CMPB (APS, : 1020
1€ 1€ 0003 BGEQU 1% ;
gc AE 010E0007 8F DO 00035 MOVL 017694727 ROUT _NAME DESC 1027
0 AE B8 AF 9 0003D MOVAB  P.AAF, ROUT NAME_DEST+4 : 1030
2C AE OF oooni PUSHAB ROUT_NAME DESC : 1031
7€ 6C 9A 0004 MOVZBL (AP)S =(SP) :
02 DD 00048 PUSHL  #2 ;
000000006 8F DD 0004A PUSHL  #STR$S WRONUMARG ;
68 04 FB 00050 CALLS #4, LIBSSTOP ;
4 AE B4 00053 1% CLRW A _DESC : 1037
4 AE OF 90 00056 MOVB  #T5, A DESC+2 i 1038
47 AE 02 90 0005A MOVB  #2. A Besc+3 : 1039
48 AE D& 80055 CLRL A DESC+4 : 1040
04 AE 9F 00061 PUSHAB ur ;1048
14 AE 9F 00064 PUSHAB ;
52 0C AC DO 00067 MOVL Abxslts R2 ;
sg DD 00068 PUSHL § ;
69 g FB 0006D CALLS , LIBSANALYZE _SDESC ;
56 0 oC 8007g MOVL TUS ;
01 56 D1 0007 CMPL srirus. 01 ;1049
gs 13 0073 BEQL 2% ;
A DD 0007 PUSHL R10 : 1051
68 01 FB 0007A CALLS LIBSSTOP :
08 AE 9F 00070 2% PUSHAB cau 1 1058
10 AE 9F 88 PUSHAB ;
24 Ag DD PUSHL g: :
69 rg 00 CALLS c LlasAuAvae _SDESC ;
56 0 00 000 MOVL TUS ;
01 g D1 C CMPL grﬂtus 01 . 1059
g 13 F BEQL :
A DD ; PUSHL a1o 1 1061
68 01 FB 0009 CALLS #1, LIBSSTOP ;
10 AE D4 00096 3% CLRL A LEN P 1063
57 04 gc 00 00099 MOVL  @ASIGN, A_SIGN : 1064
1 D& 00090 CLRL  SCAN_DONE ; 1073
10 A€ 62 10 og gg 3 9F 4% CMPZV  #0, M6, (R2), A_LEN : 107
1 A; BEQL 3
50 04 AE 1C  AE C1 000A ADDL3  A_LEN, ABUF, RO : 1080
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STRSARITH
1-019

; Routine Size:

1
1
1C A? 7C 00169
24 AE gA % }
50 18 A %6 AE C 17
5 & A 8 17
5 FF ) A 17
25 11 001
34 AE gF 1
s AE 9F 001
AE 9F 001
oA 3 e
A3
C AE 9F 00194
40 AE 9F 00197
30 AE D& 0019A
0 AE 9F 80190
FAIB CF 0 '9 01A0
52 D7 001A5
N 5¢ D1 001A7
Dé 13 001AA
c0 24 AE 18 AE F2 001A
50 08 BC 14 BC C1 0018
1C  AE 50 (O 8018
56 57 D1 001BC
04 12 001BF
50 D& 0011
03 11 001C3
50 01 D00 001C5
20 AE 50 DO 001C8
1C  BC 20 AE DO 001CC
20 BC 17 AE go 80101
28 AE 34 AE 3C 00106
24 AC DD 001DB
2C AE 9F 001DE
40 AE DD 001E1
0000v CF 03 FB 80154
34 AE 9F 001E9
000000006 00 01 FB 01£§
4 AE 9F Q01F
000000006 00 01 FB 001F6
3C AE 9F 001FD
000000006 00 01 Ff8 00 09
86 06
0000
go 08 AC 08 020A
0 06 A 8 0
58 A F 0021
F A0 9F 0021
F8 A0 9F 0021
2 DD 18
E DD 10
7€ 06 A D 1f
0000v CF 03 FB gg
04
553 bytes, Routine Base: _STRSCODE + 055C
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#1, POS

1 o1
e?uf nb 3
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STRSADD
NTER
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EN, POS, 118
XP, QAEXP, RO
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IGN, B_SIGN
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N 12
16=Sep=-1984 01:27:51 AX=11 Bliss=32 v4&.0-74
12-509-193& ?3:%0:01 LIBRTL.SRCISTRARITH.B32;1
GLOBAL ROUTINE STRSRECIP ( ! T’ko the reciprocal of a string
ASIGN, ! Sign of operand A
AEXP ! Decimal exponent of operand A
ADIGITS, i Digits of operand A
BSIGN, ! Sign of operand B
BEXP ! Decimal exponent of operand B
8DIGITS, i pigits of operand
CSIGN, ! Sign of operand (
CEXP ! Decimal exponent of operand (
co16iTs i Digits of operand C
) : NOVALUE =

44

; FUNCTIONAL DESCRIPTION:
Take the reciprocal of A, to precision B. C :=1/ A
FORMAL PARAMETERS:

ASIGN.rv. L 0 = operand A is positive, 1 = negative
AEXP.rl.L Power of 10 by which to multiply the operand A
digits to get the absolute 5; ue of osgrand A.
E.g., AEXP = 1, ADIGITS = 125 gives 1230.
ADIGITS.rnu.d Descriptor for the d}g:ts o{ operand A

BSIGN.rv.L 0 = operand B is positive, 1 = negative

BEXP.rl.r Power of 10 by which to multiply the operand B
digits to get the absolute vaguo of operand B.
£.9., BEXP = =1, BDIGITS = 123 gives 12.3.
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!

! BDIGITS.rnu.d Descriptor for the digits of operand B

: CSIGN.wl.r 0 = operand C is positive, 1 = negative
! CEXP.wl.r Power of 10 by which to multiply the operand C
: digits to get the absolute yalue of ogerand C.
! E.9., CEXP = 0, CDIGITS = 123 gives 123.
; CDIGITS.wnu.d Descriptor for the digits of operand (

; IMPLICIT INPUTS:

; NONE

; IMPLICIT OUTPUTS:

; NONE
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ROUTINE VALUE:
COMPLETION CODES:

NONE
SIDE EFFECTS:
May allocate space for the CDIGITS string.

Signals if memory is exausted. :
Signals Division by zero if cperand A is zero.
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RITH 1§-Se -1984 01:27:51 AX=11 Bliss=32 V&4.0-74 ] 34 T
1 -5e3-1934 12:40:01 LIBRTL.SRC srapnxru.ass:1 - (6) |

ILTIN
ACTUALCOUNT;

4
! Enable a handler to free the local strings in case of an error.

IR TE TR LR TE TR TR LN T

ENABLE
FREE_STRINGS (A_DeSC, B_DESC, X_DESC, X2_DESC, Q_DESC, XA_DESC, DELTA_DESC);

'+
! Check for the proper number of arguments.

U LA UM U U N U N N N AN NN

BS BN 55 B 55 55 55 25 5 25 NN NN AN NN PO RO RN RORONININ) — — b —s s s

OSSN = OO 00 NOM WSS LN = O O 00 N O N B N =2 © 0 00 N O W SN WIN) = O O 0~ M e~

MNINININININI A NI NN NININONININD

OO OO NI SN 85 55 B 55 55 85 5 5 55 WU N N NN NN NN NN

WM = O D00 NN NS N = O O 00 N ON VNV BN AN = © O 00 O N SN NN =2 OO0 00~

|
.- /
IF (ACTUALCOUNT () LSS 9)
THEN
BEGIN
LOCAL
ROUT _NAME_DESC : BLOCK (8, BYTEJ;
ROUT _NAME_DESC CDSCSW_LENGTH] = 9;
ROUT NAME "DESC [DSCSB_DTYPE] = DSC$K_DTYPE_T:
ROUT NAME “DESC [DSCSB CLASS] = DSCSK CLASS™S:
ROUT “NAME "DESC [DSCSA poxntsnz . RPLTT (XASCII'STRSRECIP');

LIBSSTOP TSTRS_WRONUMARG, 2,

CTUALCOUNT (), ROUT_NAME_DESC);
END;

4
; Copy the A and B operands.

U Lnd L U U U U N U N N NN O U U O O U R N N N N NN

— il ) D el ) ) il D el el e D D D il ) D ) D e e ) e D ) e ) D e i D i il D i D e e D el D i e D e ) D D i e D i el D o
LS LNTRTNT NT ST SN ST NSNS NI NI NI NN NSNS ST NT N STRT SN NI, SN ST N

il e el ol e ol el e el ol e s D el il el el i el S e el el e el i el el ol ol ol ol el i ol ol ol ol il il D D e S D il D D D el D o D e i
QST NN NN NN LN SN DS LN N LS LN LN LS NN LS LSS LS LS LR LAN LS LN LN TV T P PPV PPV NIV N LS LN ST NS NN NS LS LN NN W)
.

R R A A A TR T A R PR TR P PR PR TR T P PR T PR L LA LR L R L L L L T T P T P TR PR TR PR TR TR T T T e e T TR LR TR TR R
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A_DESC CDSCSW_LENGTH] = 0;
A_DESC CDSCSB_DTYPE] = DSCSK_DTYPE_NU;
A_DESC CDSCSB_CLASS] = DSCSK_CLASS_D;
: i A_DESC CDSCSA_POINTER] = 0;
5 ! Compute the lengﬁh of operand A. Only the Leading digits count,
5 ! First call LIBSANALYZE_SDESC to ensure that the input descriptor
64 5 ! is valid. If it is, then A_BUF will contain the address of the
gz g ; first byte of the string, and A_LEN will contain its length.
67 5
63 57 STATUS = LIBSANALYZE SDESC (.ADIGITS,A_LEN,A_BUF); .
6 58 IF_.STATUS NEQ SS$_NORMAL !
70 59 THEN !
71 60 LIBSSTOP (LIBS_INVARG); |
7§ 61 |
7 6§ '+ !
74 6 ! Also check here for the CDIGITS descriptor before getting too |
75 ggk ! involved in the routine.
o g 5
78 69 STATUS = LIBSANALYZE SDESC (.CDIGITS,C_LEN,CBUF);
79 68 IF .STATUS NEQ SS$_NORMAL
80 99 THEN
81 0 LIBSSTOP (LIBS_INVARG);
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STRSMUL (Q_SIGN, Q@ EXP, Q DESC, !
YREF (0), .AEXP, A DESC i

GN, ‘XA _EXP. XK DESC):

A'SIGR, XA EXP, XA DESC,

17, XREF (0), ONE BESC, |

slég. DELTA_EXP, BELTA DESC);

EL

TA_SIGN, DELTA_EXP, DELTA_DESC, !
ESC !

XA_SI
STRSADD (

|

|

!

Now see if we are close enough to the reciprocal. t
|

|

|

s |

XREF ( L

R

Lo 0o X To QW IV, DN LW, W, TV 1N TRV, |
N = OV~ W

ITER_DONE = 1
LSE

%Lgé'DELTA'DESC (DSCSW_LENGTH] EQLU 1)
BEGIN
0CA

L

DELTA_BUF : REF VECTOR [65535, BYTE];
DELTA_BUF = .DELTA_DESC [DSCSA_POINTER];

IF (.DELTA_BUF [0] EQL XC'0') THEN ITER_DONE = 1;
END;

END
ELSE

BEGIN

STRSADD (Q_SIGN, Q_EXP, Q_DESC, '
XREF (0), POS, ONE_DESC, !

o Q_SIGN, Q_EXP, Q_DESC);

OO0 CCD NN NNNNNNNNOOOOOOONOO O VYWV S S SN N

OOON:V"W—'OOG NONWN S AN =2 O 0 00 N O S AN = O 0 00 NN SN AN = OO 00 ~ION NV S LD

END
UNTIL (.ITER_DONE); |

e
! The reciprocal now lives in Q. Return it to the caller with the
; original sign of A, which was not used above.

.CSIGN = ,A_SIGN;
CEXP = .G_EXP;

QRERES2ETEIFER

OO
[» ]

'+
! Call CHK_STR_TYPE to determine if we need to pad the number with
; leading zeroes depending on the string type.
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VA SN N —
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AIRIAIRINIAINIAIRININININIRIPIRINWNN S B S S ES S S VTV S VS B R B VS S S B NS00

0 O OO O OOV OV OO0
0O NO NS N —

V0

GLEN = .0 DESCIDSCSY LENGTH); |
CHK_STR_TYPE (.Q_DESCEDSCSA_POINTER],QLEN,.CDIGITS);

o0
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STRSARITH 13-5. -1984 7:51 AX=11 Bliss=32 V&.0-74
1-019 14-5.3-1934 ?l zo=o1 LIBRTL.SRCISTRARITH.B32;1
000000006 sr 0D 7 PUSHL o%xas INVARG
9 1 B CALLS #1, LIBSSTOP
0C AE gr 2 PUSHAB CBUF
IO nmmT e i
000000006 20 é rs 093 CALLS cg. LIBSANALYZE_SDESC
6 ) Ag MOVL RO, STATUS
01 6 o} A CMPL grlrus. #l
9 1 Ag BEQL §
000000006 8F DD 000A PUSHL  #LIBS_ INVARG
69 1 FB 000AE CALLS #1, LIBSSTOP
14 AE D& 8 BT 3% CLRL  A_LEN
57 046 BC DO 000B& MOVL  @ASIGN, A_SIGN
51 D& 000B8 CLRL  SCAN_DONE
14 AE 62 10 og gg 00BA 4$ CMPZvV  #0, M6, (R2), A_LEN
1 00C0 BEQL  S$
50 08 A 14 A 31 ooci ADDL3 A 5E~' A BUF, RO
3 60 91 000C CMPB~  (RO), #48
0A 1F 000CB BLSSU 5§
39 60 91 000CD CMPB  (RO), #57
05 1A 00000 BGTRU 5%
14 AE Db oooog INCL A _LEN
03 11 0000 BRB 63
51 01 00 00007 5%: MOVL  #1, SCAN _DONE
DD 51 59 000DA 68$: BLBC SCAN_DONE, 4$
F8 AD 9F 000DD PUSHAB A_DESC
18 AE 9F oooeg PUSHAB ATLEN
68 02 FB 000E CALLS  #2, STRSGET1_DX
08 AE FC AD DO 000EH MOVL_  A_DESC+4, A _BUF
08 BE 04 B2 14 AE 28 ooosg MOVC3  ATLEN, @a4(R2), @A_BUF
14 AE 70 FFOS CF 01 2D 00OF CMPC5  #T, P.AAH, #48, ATLEN, @A_BUF
08 BE 000F A
09 12 000FC BNEQ 78
000000006 8F DD OOOFE PUSHL #STRS DIVBY ZER
69 01 FB 00104 CALLS #1, LIBSSTOP
FO AD B4 00107 7% CLRW B _DESC
F2 AD OF 90 0010A MOVB  #T5, B DESC+2
F3  AD 02 90 8010 MOVB  #2, B DESC+3
F4 AD 34 011 CLRL  B_DEST+4
18 AE 9F 00N PUSHAB B_BUF
20 AE 9F 80113 PUSHAB B~ LEN
52 18 AC DO 00118 MovL  BBIGITS, R2
52 DD 0011F PUSHL ng
000000006 go 2 rg 81 1 CALLS  #3, LIBSANALYZE_SDESC
6 00 00128 MOVL RO, STATUS
01 56 D1 00128 CMPL STATUS, #1
g9 13 001 BEQL 8%
000000006 8F 0D 001 PUSHL  #LIBS INVARG
69 01 fB 001 CALLS #1, LIBSSTOP
18 AE D& 00139 8s: CLRL  B_LEN
50 1 gc 00 001 MOVL  aBSIGN, B_SIGN
1 04 0014 CLRL  SCAN_DONE
1C AE 62 10 og gg 142 9%: CMPZV '8 Mé, (R2), B_LEN
1 14 BeaL 10§
50 18 AS 1C AS 31 14A ADDL3 B bE"' B BUF, RO
3 60 9N 1gg CMPE~  (RO), w48
0A 1F 001 BLSSU  10%
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GLOBAL ROUTINE STRSROUND (
PLACES

TRUNC,
ASIGN,

) : NOVALUE =

l+e

! FUNCTIONAL DESCRIPTION:

Round or truncate a number to a specified
digits. B := ROUND (A)

FORMAL PARAMETERS:
PLACES.rl.r
TRUNC.rv.r

ASIGN.rv.r
AEXP.rl.r

ADIGITS.rnu.d
BSIGN.wl.r
BEXP.wl.r
BDIGITS.wnu.d

IMPLICIT INPUTS:
NONE

IMPLICIT OUTPUTS:
NONE

ROUTINE VALUE:
COMPLETION CODES:

NONE
SIDE EFFECTS:

B Ll Ll Ll L T g Ay A Sy P A A S ———

= round,
= operan
Power of 1

DIGITS : REF BLOCK Eg. BYIE].
PIGITS : REF BLOCK (8, BYTE];

g
5
|
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i
i
i
i
i
i
:

1, ADIGITS =

digits to get the absolute va
.. BEXP = =1, BDIGITS = 12
scriptor for the digits of operand B

May allocate space for the BDIGITS string.
Signals if memory is exhausted.
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Round a number

Max decimal places in the result
Truncate to that many places
Sign of operand A

Decimal exponent of operand A
Digits of operand A

Sign of operand B

Decimal exponent of operand B
Digits of operand B

number of significant

Max decimal digits to retain in the result

= truncate to that many places
s positive, 1
which to multiply the operand A
digits to get the absolute
E.9.. AEXP =
Descriptor for the digits of operand A
0 = operand B is posi
Power of 10 by which to nultigly he operand B

= negative

ue of operand A.
15; gives 1230.
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; of significant digits.
" RESULT_DIGITS = .R_LEN;
IF (.RESULT_DIGITS GiR ..PLACES)
THEN
BEGIN
IF _( NOT ..TRUNC)
THEN
o BEGIN
i Check the hiah::t-ordor digit we will discard. If it is five or

! Llarger, roun . Note that the number is in sign-magnitude form
E at this point, so rounding ''up'’ is always away from zero.

823X

=lel=l=]
W= O

SEIKER

IF (.RBUF [..PLACES] GEQ %C'S")
THEN
BEGIN
LOCAL
CARRY_COUNTER,
CARRY “DONE ;

CARRY_DONE = 0;
CARRYZCOUNTER = ..PLACES = 1;

IF (.CARRY_COUNTER GEQ 0)
THEN

)

(md il lelelelelalel e el ol B o el ol ellele To To To Jo 2o 1o
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BEGIN
RBUF [.CARRY_COUNTER] = ,RBUF [.CARRY_COUNTER] + 1;
%F (.RBUF [.CARRY_COUNTER] LEQ XC'9")

HEN
CARRY_DONE = 1
ELSE
BEGIN
RBUF [.CARRY_COUNTER] = .RBUF [.CARRY_COUNTER] = 10;
Eagav-coun1e! = .CARRY_COUNTER = 1;

AN AN NN NN NN
WN = OO NO VNN = O VN WVSWIN =D

PORININD b e e d cd d e e e

AN N NN

UNTIEN%(.CARRY_DONE) OR (.CARRY_COUNTER LSS 0));
( NOT .CARRY_DONE)

o NBEGIN

! The carry has forced a right shift (all 9's rounded up).

! We are ?uaranteed enough space since we must be dropping at least

! one digit. Because of this shift we must now be dropping at least
; two digits.
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(AP) =(SP)
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#STRS WRONUMARG
#4, LIBSSTOP
FASIGN, A SIGN
AAEXP, ‘RERP

R_DES

#75, R_DESC+2
Rebesterc

ABUF

A_LEN

Rblclrs. R2

#3, LIBSANALYZE_SDESC
RO, STATUS

g;Arus. "

#L1BS INVARG

#1, LIBSSTOP

BBUF

B_LEN

2916115. R7

#3, LIBSANALYZE_SDESC
RO, STATUS

§IATUS. "

#LIBS_INVARG
#, LIBSSTOP

R_LEN
STAN_DONE
10, #16, (R2), R_LEN

R _LEN, ABUF, RO
(RO * #e8

5%

(RO), #57
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R_LEN
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STRSARITH 16=-Sep=-19 7:51 AX=11 Bliss=32 V4.0-7 Page 52
1-019 1«-5.3 193 ?3 io :01 anarL.sacisraA TH.83 i1 ’ (;)
;o AE  9F 817g PUSHAB RESULT oxsxrs ;
& AE DD 0017 PUSHL DESCF4 ;
0000V CF 03 FB 00176 16%:  CALLS 03 CHK_STR_TYPE :
28 AE 9F 00178 PUSHAB R _DESC - P 1891
000000006 00 01 FB o17§ CALLS  #T, STRSFREE1_DX :
04 001 RET : 1893
0000 00186 17%: .WORD  Save nothing : 1664
50 08 AC DO 001 MOVL  8(AP) o ;
50 04 A0 DO 0018¢C MOVL 4(30) :
F8 A0 9F 00190 PUSHAB R ossé ;
1 DD 00193 PUSHL #T :
E D 8195 PUSHL SP H
7€ 06 AC 7p 00197 MOVaQ 4 -(SP) :
0000V CF 03 FB 00198 CALLS #3 kee sraxnss ;
04 001A0 RET ;

; Routine Size: 417 bytes, Routine Base: _STRSCODE + 0B60

; 1806 1894 1

——————— e
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STRSARITH 1L-SQp-19ga 01:27:51 AX=11 Bliss=32 v4.o-745 Page 53
1-019 14=-Sep=-1984 12:40:01 LIBRTL.SRCISTRARITH.B32;1 (8)
: 1808 1g9S 1 GLOBAL ROUTINE STRSDIVIDE (
: 1809 1 99 1 ASIGN, ! Sign of operand A
; 1810 1897 1 AEXP ! Decimal exponent of operand A
; 1811 1898 1 ADIGETS, ! Digits of operand A
: 131§ 1899 1 BSIGN, ! Sign of operand B
;181 1900 1 BEXP ! Decimal exponent of operand B
: 1314 1981 1 80IGiTS i Digits of operand B
: 1815 19 ; 1 ToT_picirs, i\Number of digits to the right of the
: 131? 1903 1 !/decimal point to carry out the divide
: 181 1906 1 RND _TRUNC, ! Round/Truncate parameter
; 1818 1905 1 CSIGN, ! To contain sign of operand C
: 1219 198§ 1 CEXP ! To contain d1cinal exponent of operand (
: 1820 1907 1 CpIGITS ):NOVALUE = i To contain digits of operand
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i FUNCTIONAL DESCRIPTION:

This routine finds the quotient of two decimal strinas i.e. ( = A/ B.
The algorithm implemented here has been provided by KNUTH. It is

his famous Algorithm D (division of non-no?ativo ntegers (which has
been modified to handle negative integers)) found in Volume 2 o

that extraordinary series (Vol. 2 is entitled Seminumerical Algorithms).
An explanation of the algorithm appears further on in the program.

CALLING SEQUENCE:

STRSDIVIDE (ASIGN.rv.r,AEXP.rl.r,ADIGITS.rnu.dx,
BSIGN.rv.r ,BEXP.rlL.r,BDIGITS.rnu.dx,
T0T_DiGITS.rl.r,RND_TRUNC.rv.r,
CSIGN.wv.r, CEXP.wl.F,CDIGITS. .wnu.dx)
FORMAL PARAMETERS:
ASIGN.rv.r Sign of operand A (O=positive, 1=negative)
AEXP.rl.r Power of 10 by which to multiply the operand A digits
to get the absolute value of oqerond A.
Ex: AEXP=1,ADIGITS=123 gives 1230.
ADIGITS.rnu.dx Descriptor for the digits of operand A.

BSIGN.rv.r Sign of operand B (0O=positive, 1=negative) )
BEXP.rl.r Power of 10 by which to multiply the operand B digits
to get the absolute value of operand

Ex: BEXP=-1,BDIGITS=123 gives 12.3
BDIGITS.rnu.dx Descriptor for the digits of operand B.
TOT_DIGITS.rl.r Number of digits to the right of the decimal point

to carry out the division
RND_TRUNC.rv.r Round/Truncate parameter (0 = truncate, 1 = round)
CSIGN.wv.r Sign of operand ( (0=positive, 1=negative) o
CEXP.wl.r Power of 10 by which to multiply the operand C digits

to get the absolute value of operand C.
Ex: CEXP=0,CDIGITS=123 gives 123.
CDIGITS.wnu.dx Descriptor for the digits of operand C.
IMPLICIT INPUTS:
=NONE
IMPLICIT OUTPUTS:
-CSIGN
-CEXP
-CDIGITS
ROUTINE VALUE:
=NONE
COMPLETION CODES

=NONE

S S R M R R S S S S P S S R e S S

Page
s (




o

oslom GL3T81  pNGI BLisncR we.0-Tes

6-3
=3

1
1

Signals if storage is exceeded.

=NONE
SIDE EFFECTS:
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BEGIN
MAP

om>
o000
b1 b
(AT~
B S D
———
v
22020
mmm
T
@OD
rrer
000

STACKLOCAL
A_LENGTH:WORD,
A-ADD

P
B-LENGTH:wORD,
B-ADDR

C LENGTH:WORD,
START_BUF,
A c¥u~xs.

UF,
B_CHUNKS,
BBUF
DRBUF
Q_LENGTH,

TEMP,
LEADING_ZEROS,

STORAGE: VECTO

BYTES_VM;

- ——— 0 —— - — -

! Number o
RC4&,BYTE] INITIAL(XC'O"),
: Dummy storage area
! Total bytes of storage allocated

1984 01:27:51 AX=11 Bliss=32 v4.0-74
3-1934 ?2:20:01 LIBRTL.SRCSSTRARIYH.B3 :1

Number of digits in A string

Address of A string

Number of digits in B string

ddress of B string

Number of digits in result string

Pointer to 1st byte of allocated memory

Number of digits needed in A to compute result

Number of 15 digit chunks needed in A

Pointer to packed decimal chunks of A

Number of 15 digit chunks in B

Pointer to Backod decimal chunks of B

Pointer to D / pointer to rounding chunk

Number of digit required in the quotient

Number of 15 di?it chunks required in guotient

Pointer to 15 digit chunks of the quotient

Pointer to string of quotient digits

Pointer to buffer containing q*B

Longword for returning status .

B_CHUNKS = 1 ==> FLAG = 1, FLAG = 0 otherwise

Longword to hold intermediate results )
leading zeros in the quotient string

— ey
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STEP 1. Normalize. Set D = FLOOR (radix/(v1+1)) where v1 is the
first digit of the divisor which must not be zero. Where
U0 Ul...Um+n represent the chunks of 15 digits of the
dividend and V1 V2...Vn represent the chunks of 15 digits
of the divisor.
Hultipla 5 b; D thus giving the sequence of 15 digit
chunks U0 U1 U2...Um#n. (Note the introduction of the new
chunk.) Multiply B by d to obtain a sequence of chunks
V1 v2...vn. (Note no new chunk occurs

STEP 2. Set J = 0. This is the value we will Loop on. For this
routine we will Loop 'LOOP'' number of times. Steps 2=7
will provide the basis for the division of Uj Uj+l...Uj*n
by V1 v2...Vn, to get a single quotient digit - Qj.

STEP 3. Calculate the first digit of the quotient:
1f UA = V1 then se = radix=1. Otherwise, set q =
FLOOR(Uj*radix + Uj+1)/V1). Now test if vivq >
(C(Uj*radix ¢ Uj+1 = q*V1)*radix)+Uj+2). If so, then
decrease q by 1 and repeat this test. When tinish q is
either equal to the qoutient digit or one greater.

STEP 4. Multiply and subtract. Replace Uj Uj+1...Uj+n by
Uj Ui*l...Uj+n = (q * V1 V2...Vn),
This step consists of a simple multiplication by a one-place
number, combined with a subtraction, The digits )
Uj Ui#‘...u +n should be kept positive; if the result of this
step is negative, U! Uj+l...Uj*n should be left as the true
value plus radix raised to the n+1, i.e. as the radix’
complement of the true value, and a '‘borrow'' to the left
should be remembered.

STEP 5. Set Q[.J] = 2. This is a digit of the 2uotient. If the
result of STEP & was negative, go to ST

STEP 7.
STEP 6. Decrease QL.J] by 1. Add 0V1 V2...Vn to Uj Uj+1...Uj*n.

STEP 7. Loop on J. If J <= "LOOP' then go back to STEP 3.

(AR AR AR R R iR RRRRRRRRRRRRRRRRRRRRRRR R RRRRRRR0R 00020 R] 0]

!ttttttttttttt'tt'tttt'ttt't!titttt'ttt"ttt't'ttttitttttQ!t'tt't'Q'Q""
! @
; THE ALGORITHM *
g *
! GIVENS: n = length of the divisor *
: m = length of dividend = n *
; radix = 10 (decimal) B
' *
: e. S v
| w
i *
i *
i *
i *
i .
i “
i *
i *
i *
i *
i «
i «
i *
i *
i *
i *
i N
e ! *
! *
5 | .
i *
i >
i .
5 i :
! *
2 3 *
2! *
| %
i *
i B
i B
; P 6; otherwise go to *
i «
i «
; N
i «
i .
2! *

—un
I -
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:51 AX=11 Bliss=32 v4.0-745 Page 58
1 LIBRTL.SRCISTRARITH.B3Z;1 (12)

s
; Validate input descriptors.

STATUS = LIBSANALYZE SDESC (.ADIGITS, A_LENGTH, A_ADDR);
IF_.STATUS NEQ SSS_NORMAL

THEN
LIBSSTOP (LIBS_INVARG): ! Unsuccessful status
iTATus = LIBSANALYZE SDESC (.BDIGITS, B_LENGTH, B_ADDR);

rtﬁg;Arus NEQ SSS_NORMAL

LIBSSTOP (LIBS_INVARG); ! Unsuccessful status
STATUS = LIBSANALYZE SDESC (.CDIGITS, C_LENGTH, TEMP);
erﬁE;Arus NEQ SSS_NORMAL

LIB3STOP (LIBS_INVARG);

+

Validate input strings = If SPANC returns a zero value all characters are
! digits. If it returns a non-zero value, then TEMP is the address of the
first non-digit.

TEMP = SPANC (A_LENGTH, .A_ADDR, SPANC_TABLE, MASK);
IFTﬁESHP NEQ 0 ! No match found
A_LENGTH = .TEMP - _A_ADDR;

TEMP = SPANC (B_LENGTH, .B_ADDR, SPANC_TABLE, MASK);
lFTﬁgsﬂP NEQ O ! No match found
B_LENGTH = .TEMP - .B_ADDR;

- - - -

AORAI NN NN NN NN NI NI NN NININONIN NN NINININNININD
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STRSARITH 12-50 -1984 01:27:51 AX=11 Bliss-32
1-019 14-503-1934 ?2 iO 01 !LIBRTL.SRCSSTRA
: 805 3§§ :’ BEGIN THE DIVISION ALGORITHM
: ! tew tew
S 089 089 le
: 90
: o0 '+
; 8}? g§ ; Calculate the resultant sign and exponent.
: 01; 894 .CSIGN = ,.ASIGN XOR ..BSIGN;
; 20 095 LCEXP = =, . TOT_DIGITS;
: 2014 099
: 2015 09 1+
: 019 098 : Strig off Leading zeros for A and B and compute their length.
;. e 099 ! CHSFIND_NOT_CH returns a null pointer if the desired match on character
; 2018 100 ! is not found. To determine if the pointer is null or not,
: 2019 101 ! one must invoke CHSFAIL which returns a value of one if the pointer
3 8%? }8; 2 is null, and a zero if it is not null.
: 02% 2104 TEMP = CHSFIND_NOT_CH (.A_LENGTH, .A_ADDR, X%C'0*);
: goz 2105 STATUS = CHSFATL (TTEMP);
: 2024 2106. IF .STATUS EQL 0
3 0%5 5107 THEN
: 2026 108 BEGIN
; 2027 2109 A_LENGTH = ,A LENGTH = (.TE® =« ,A_ADDR);
3 gOZB %110 AADDR = .TEMP;
: 0%9 111 RD
: 2030 %11§ ELSE
; 203 1" .CSIGN = 0;
H 03; 2114
; 203 2115 2 TEMP = CHSFIND _NOT_CH (.B_LENGTH, .B_ADDR, XC'0');
; 2034 2116 % STATUS = CHSFAIL (TTEMP);
; 2035 2117 IF .STATUS EQL 1
; 2036 2118 2 THEN
; 2037 2119 LIBSSTOP (STRS DIVBY_ZER);
; 2038 2120 B_LENGTH = .B_LENGTH = (TTEMP ~ ,_B_ADDR);
: 5039 121 BCADDR = ,TEMP;
: 2040 12§ 2
; 2041 123 2 !+ :
3 %82% Z}Sg § ;+Calculate maximum number of result digits reauired
; 2044 21%6 Q_LENGTH = (.A_LENGTH + , . AEXP) = (.B_LENGTH + ..BEXP)
; 2045 127 + . TOT_DIGITS + ..RND_TRURC;
; 2046 128
: 2047 129 IF .Q LENGTH LSS 0
; 2048 130 THER
; 2049 13 '+
; 2050 135 ! Special case for zero quotient
; 2051 13 '
3 osg 1 BEGIN
;s 205 135 LEADING_ZEROS = 0;
: 2054 136 BYTES VA = MAXUC.C LENGTH, 1);
; 2055 137 STATUS = LIBSGET VA (BYTES_VM, START_BUF);
3 059 1 3 QSTRBUF = STORAGE;
: 85 1 END
3 58 140 ELSE
: 2059 141 BEGIN
: 2060 1k§ e - . g
;s 2061 14 ! Determine the number of digits required in A to obtain the proper number
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STRSARITH 12-59 -1984 01:27:51 AX=11 Bliss=32 v4.0-74 Page 60
1-019 16-89%-1924 ?2:40:01 LIBRTL.SRCiSTRARlTH.BBS:1 v (lg)}
: 206 144 ! of digits in the result
: 822 148 1°° : A_LEN BuLENGTH .Q_LENGTH;
- =, +
: 2065 14? '+
: 2066 168 i Determine tho number of 15 digit CHUNKS needed to hold B, the required
s 82; }go : digits of A and the result digits
: 2069 151 ) A_CHUNKS = (.A_LEN + 14)/15;
; 2070 155 B CHUNKS = (.B LENGTH + 14)/15;
3 8;1 }g‘ " Q_CHUNKS = (.QCLENGTH + 29)/15;
g 8;5 }gz g For the algorithm we must have A_CHUNKS >= B_CHUNKS + Q_CHUNKS.
; 0;5 }gg ;’ A_CHUNKS = MAXU(.A_CHUNKS, .B_CHUNKS + .Q_CHUNKS);
; 5879 159 i Determine total storage needcd as the maximum of {the storage needed for
; 2078 160 3 ! the computation of the quotient gacked decimal, the storage needed t
3 8;8 5121 g : convert the quotient to a string. e length of the result string)
; 2081 216% 3 BYTES_VM = B~(.B_CHUNKS*2 + _A_CHUNKS + 3); ! # of bytes to perform
; 208 2164 g ! division algorithm in
: %08 2165 ! packe d decimal.
: 2084 2166 3 TEMP = (.Q_CHUNKS + 1) « 15; ' # of b¥tes needed to hold
; 2085 2167 3 ! quotient string
H %086 2168 3 BYTES_VM = MAXU (.BYTES_VM, .TEMP + .C LENGTH)
; 2087 2169 3 ! Need .TEMP+ ,C_LENGTH
: 2088 %170 3 ! here to ensurée string
: %089 171 3 i is long enough for case of
; 2090 217§ 3 i zero gadd1ng of fixed
3 2831 %};‘ 3 » i length strings.
; 2834 g};g g : Allocate working storage and set up pointers into it.
: 2095 2177 % ' STATUS = LIBSGET VM (BYTES_VI, START_BUF);
; 2096 2178 3 DRBUF = ,START BUF
: 2097 2179 3 QBUF = .DRBUF;
; 2098 2180 ABUF = ,QBUF + 8;
: 2099 2181 BBUF = .ABUF + (.A A_CHUNKS + 1)+8;
: 2100 218; QBBUF = .BBUF + .B CHUNKS*8:
H }81 }g‘ < QSTRBUF = ,START BUF + .BVTES VM - _Q_CHUNKS*15;
: }85 }gg i Convert A and B strings to packed decimal.
: 182 137 ' LIBSSCVT _STR_PACK_R9 ( A_ADDR, .A_LENGTH, .A_CHUNKS, .ABUF + 8);
;s 21 188 MOVP (XREF(15),2ERO,.ABUF)
;2107 189 LIBSSCVT sra PACK RS’ ( Abon .B_LENGTH, .B_CHUNKS, .BBUF);

TR R s s s s e s s e e e R EE A T R D R PR L L R L T L P O L P T T TR TR L TR T P T T T L T T T TR T




- 000000000 OVOOD
PRI 0 A" A A T PR Ny A

PIPININININIAININININININD b b b b d o b b b b

AR LA LA LA TR TR TR TR PR TR DN TR PR TR TR T T T T S T

D 15
16=Sep=-1984 01:27:51 AX=11 Blis 0- Page 61
16-509-1934 ?2:&0:01 LIBRTL.SRC A 35 : 1 . (14)
' Stop = Normalize A and B. NOTE: If B_CHUNKS = 1 this step is not necessary
i and the computation of q can be singlif?ed. A flag is used to indicate the
' _proper method of evaluating Q. FLAG = 1 if .B_CHUNKS = 1 and 0 otherwise.
IF .B_CHUNKS NEQ 1
THER
4 BEGIN
4 FLAG = 0;
4 STATUS = LIBSSCALC_D_R7 (.BBUF, .DRBUF)
4 IF .STATUS NEQ 1 I STATUS = 1 <==> p = 1
. THE?GI
LIBSSMUL _PACK_R10 (. DRBUB. .ABUF + 2§ A CHUNKS
LIBSSMUL _PACK_R10 ( DRBUF. .BBUF .B_C UNKS
B_CHUNKS, .BBUFT;
END
4 ELSE
4 MOVP (XREF(15), ZERO, .ABUF);
4 END
§ ELSE
FLAG = 1;

LA TR TR PR 1
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TRSARITH 15-59 -1984 01:27:51 AX=11 Bliss-
?-019 14 503-1984 ?2:20:01 LIBRTL.SRCIS
e
5 Ready to start the actual divide algorithm.

INCR J FROM 0 TO (.Q_CHUNKS+*8 - 8) BY 8 DO
BEGIN

s
; Step 3 - Calculate digit of guotient.

STATUS = LIBSSCALC_Q_RY (.BBUF, .ABUF + .J, .FLAG, .QBUF + .J);
IFT.STATUS NEQ 1

HEN
e LIBSSTOP (LIBS_INVARG);
g Step & - Multiply and subtract. Replace the digits of ABUF by ABUF - Q+BBUF

LIBSSMUL_PACK_R10 (.QBUF + .J, .BBUF, .B_CHUNKS,
.B_CHUNKS+1, ,@BBUF +8);
" STATUS = LIBSSSUB_PACK_R8 (.B_CHUNKS, .ABUF + .J, .QBBUF);

; Step 6 - Adjust q if the resuit of step & was negative
' IF .STATUS EQL 1 ! 1f remainder is negative
THEN

enp: LIBSSADIUST__R9 (.B_CHUNKS, .ABUF ¢ .J + B, .BBUF, .0BUF + .J);
1+ .

; Check if rounding is required and round result if necessary

IF ..RND_TRUNC EQL 1
THEN
BEGIN
TEMP = (.Q_CHUNKS=1)#15 = ,Q_LENGTH;
Q_LENGTH =~.Q_LENGTH = 1;
DRBUF = .QBUF ™+ (.Q CHUNKS = 1)*8;
%ﬁgssaouuo_ar (.DRBOF, .TEMP);

VSN AN = O O 00 N O N 8N NN = O O 00 O N SN NN = OO 00 NOMN S N

+
Check if 1st chunk of the quotient is zero. If it is, A < B, the number of
leading zeros is 15. Otherwise, see if its less than 10. if it is, then
the number of loading zeros is 14 and the number of digits in the guotient
should be increased ¥ 1. Otherwise, the number of Leading zeros i1s 13 and
the number of digits in the quotient should be increased by 2.

STATUS = CMPP (XREF(15), .QBUF, XREF(15), ZERO);
IFT.STATUS EQL 0

HEN
LEADING_ZEROS = 15
ELSE
BEGIN
STATUS = CMPP (XREF(15), .QBUF, XREF(15), TEN);
IF_,STATUS LSS 0
THEN
BEGIN
Q_LENGTH = .Q_LENGTH + 1;
LEADING_ZEROS™= 14
END
ELSE
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1036001380 D2i20iaT  YLTGRTSRESSTRARI TR 8331 Page 183
= .0_LEN§TH ¢ &
ZEROS = 13;
END;

I+
! Convert the packed number back into its original numeric form.

LIBSSCVT_PACK_STR_R8 (.QBUF, .Q_CHUNKS, .QSTRBUF);
END;
'+

! Check descriptor class to see if the string needs to be padded with lLeading
5 2eros before copying the quotient string to the result string.

IF (.CDIGITSCDSCSB_CLASS] NEQ DSCSK_CLASS_D) AND

(.CDIGITSCDSCSB-CLASS] NEQ DSCSKZCLASS-VS) AND
(.C_LENGTH GTR -G_LENGTH)

MP
LENGTH = .C_LENGTH;
TRBUF = .OSBRBUF - .TEMP;

THEN
- CHSFILL (XC'0', .TEMP, .QSTRBUF);

ELSE

QSTRBUF = .QSTRBUF + .LEADING_ZEROS;
'+
; Check the type of descriptor our resultant descriptor is.
! QSTRBUF = .QSTRBUF + .LEADING_ZEROS;
: CHK_STR_TYPE (QSTRBUF,Q_LENGTR,.CDIGITS);
e
; Copy quotient string to result string and deallocate virtual memory.
!FfﬁgnLENGtH LEQ 0

STATUS = LIBSSCOPY_R_DX (XREF(1),XREF (XASCII'0'),.CDIGITS)

ELSE
STATUS = LIBSSCOPY R_DX (Q_LENGTH, .QSTRBUF, .CDIGITS);
STATUS = LIBSFREE_VM (BYTES_VM, START_BUF);

=2 AINIAL NN A NLNI NI NNV NI NI NINL NI NI NI NI N U WA LA A U N NN LN RO RO RO NI RN WA LA NN £~ wvwnon

END;

OFFC 00000 .ENTRY E{R$R{¥IDE. Save R2,R3,R4,R5,R6,R7,R8,R9,~ : 1895
SE 9¢ AE 9E 00002 MOVAB -188(sp). SP :
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198¢ 12:46;

MOVL
PUSHAB
PUSHAB
PUSHL
CALLS
MOVL
CMPL
BEQL
PUSHL
CALLS
PUSHAB
PUSHAB
PUSHL
CALLS
MOVL
CMPL
BEQL
PUSHL
CALLS
PUSHAB
PUSHAB
PUSHL
CALLS
MOVL
CMPL
BEQL
PUSHL
CALLS
SPANC
BNEQ
CLRL
MOvVL
8EQL
SUBW3
SPANC
BNEQ
CLRL
MOVL
BEQL
SuBw

1 AX=11 Bliss-32 V‘.O-?&Z
1 LIBRTL.SRCISTRARITH.B32;1
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TRSARITH 16=Sep=1984 01:27:51 AX=11 Bliss=32 v4.0-74 Page 65
-019 10-30001080 90:80:81  Mient BihEssTaanti0 243, P
24 4& 000F1 10$:  CLRL  aCSIGN : 2113
SC BE 62 AE sg §r4 118:  SKPC 043. B_LENGTH, @a8_ADDR : 3115
FA BNEQ 1;3 :
A 8rc CLRL R ;
1C AS 1 08 FE 128:  MOVL  R1, TEMP :
5 1C  AE D00 001 MOVL  TEMP, R2 P 2116
g 04 001 CLRL R :
DS 001 TSTL R :
1 10A BNEG 138 :
06 0010C INC(L RO :
24 AE 0 DO 0010E 138: MOVL RO, STATUS ;
01 24 AE ?1 811 CMPL §1Arus. " P 2117
00 12 0011 BNEG 48 :
000000006 8F DD 0011 PUSHL #STRS DIVBY ZER ;2119
000000006 00 g1 rg o11§ CALLS #1, LIBSSTOP :
0 SC AE s €3 00125 148:  SUBLS R2, B_ADDR, RO ;2120
62 AE 50 AD 0012A ADDW2 Rg. B-LENGTH :
5C AE 52 go 801 s MOVL  R2., B"ADDR 2121
50 AE 3C 001 MOVZIWL A_LENBTH, RO : 2126
50 og BC go 00136 ADDL2  aREXP, RO ;
51 62 AE 3¢ 001§A MOVIWL B LENGTH, R1 :
51 1% B8C €O 801 ADDL2  aBEXP, Rf :
50 51 ‘8 014 suBLZ R1, RO ;
50 53 0 0014 ADDL? R3. RO ;2127
38 AE 50 io 8C §1 00148 ADDLS  @RND TRUNC, RO, Q_LENGTH :
08 AE A AE 3¢ oo14§ MOVZWL C_LERGTH, B(SPS ;2136
38 AE DS 0015 TSTL  Q LENGTH : 2129
29 18 00156 BGEG  18$ :
18 AE D& 00158 CLRL  LEADING_ZEROS ;2135
50 08 AE DO 00158 MOVL 8(SP), RO : 2136
03 12 0015F BNEG 158 :
50 01 00 00141 MOVL  #1, RO ;
10 AE 50 DO 00164 158:  MOVL RO, BYTES_VM ;
S¢ AE 9F 00168 PUSHAB START_BUF ;2137
14 AE 9F 80168 PUSHAB BYTESVM ;
000000006 00 02 FB 016§ CALLS  #2, LIBSGET_VM ;
24 AE 50 DO 8017 MOVL RO, STATUS ;
2C AE 14 AE 9E 00179 MOVAB STORAGE, QSTRBUF ;2138
026F 31 0017€ BRW 29% ;2129
50 6% AS C 00131 168:  MOVZWL B _LENGTH, RO ;2146
50 AE 38 BE4 95 00185 MOV a0 _LENGTHCROJ, A_LEN :
50 50 AE 0E C1 00188 ADDL3 #1%, A_LEN, RO ;2151
4C AE 50 OF g? 019g DIVL #15, RO, A_CHUNKS 3
gg 62 AE 819 MOVIWL B kénern. RO i 2152
E CO 00199 ADDL?  #T4, R :
4 AE 50 F €7 0019¢C DIVLS  #15, RO, B_CHUNKS ;
50 38 AE 10 C1 001A1 ADDL c$9. Q _LENGTH, RO i 2153
34 As 50 OF C7 001A6 DIVLS  #15. RO, @ CHUNKS :
: 44 AS 3, AE C1 1A? ADDLS  Q_CHUNKS, B_CHUNKS, R8 P 2157
5 4C AE DO 0018 MOVL ATCHUNKS, RO 3
<y 56 D1 001BS CMPL RO, RS ;
1 188 BGEQU 1 ;
50 00 001BA MOVL ns. RO ;
4C AE DO 001BD 17$:  MOVL RO, A CHUNKS ;
51 44 AE 101 MOVL B CHURKS, R1 ;2163
58 4C BE4] 5 1€5 MOVAW al,cngux§[n1]. RO :
10 A€ 5 03 1CA ASHL  #37 RO, BYTES VM ;

-
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STRSARITH 1§-s: -1984 01:27:51 AX=11 Bliss=32 V&.0-74 Page 66
1-019 12-30001980 90:30:81 MNent BiattsTaanti0 243, oe .85
0 AE 18 €O 001CF ADDL?  #24, BYTES VM ;
57 §4 AE OF 32 103 MULL cis Q_CHURKS, R7 ;2166
1C  AE 8r A7 5 1D MOV 15(R7) TEM :
51 1€ As 3 AE €1 001D ADDLS  B8(SP), TEMP, R1 i 2168
g 10 A og 1€ MOVL  BYTES VM, RO :
1 50 D1 001E CMPL ag RT :
1 1EA BGEGU 18§ :
50 1 00 001EC MOVL R1, RO ;
10 AE 0 DO QO1EF 18%:  MOVL RO, BYTES_VM :
54 AE 9F 001F3 PUSHAB START_BUF ;2177
14 AE 9F 001Fé PUSHAB BYTES™VM :
000000006 00 2 FB 001F9 CALLS #2, LIBSGET_VM :
R D 82 MOVL RO, STATuS :
C AE & AE D MOVL  START_BUF, DRBUF : 2178
0 AE C AE DO 00209 MOVL  DRBUF QBUF : 2179
48 AE 0 AE 08 C1 0020 ADDL3  #8, QBUF, ABUF : 2180
58 48 AE DO 00214 MovL  ABUF, R1{ : 2181
50 4“C AS 90 18 MOVL  A_CHUNKS, RO :
40 AE 08 AB&4 5 00 15 MOVAQ 8TR11)CROJ, BBUF :
50 4 AE DO 00 MOVL B _CHUNKS, R ;2182
ga AE 40 BELO 7E 00226 MOVAQ aﬂaurtngi. QBBUF :
50 & AE 10 AE €1 00 ADDL3 BYTES VM, START_BUF, RO ¢ 2183
2C AE 50 57 €3 00 SUBLS R7, RO, QSTRBUF :
59 08 AB 95 0023 MOVAB 8(R11). R ;2187
g 4 AE g 00238 MOVL  A_CHUNKS, R8 :
57 6A AE 3C 0023F MOVIWL A-LENGTH, R7 :
56 66 AE DO 00243 MOVL  ATADDR, ;
000000006 00 16 00247 JSB Lrgsscvr STR_PACK_R9 ;
) FOAD CF OF 34 80 &g MOVP  #15, ZERD, (R11) . 2188
59 40 AE DO 0025 MOVL  BBUF, R9 ;2189
58 4 AE go 00257 MOVL  B_CHUNKS, RS ;
57 62 AE 3C 00258 MOVZWL B_LENGTH, R7 ;
56 SC AE DO 0025F MOVL  B~ADDR, Ré ;
000000006 00 16 30 63 JSB LTBSSCVT_STR_PACK_R9 :
01 4 AE D1 00269 CMPL B _CHUNKSS #1 ;2195
59 13 00260 BEQL 208 ;
go AE D& oger CLRL  FLAG : 2198
57 C AE DO 00 75 MOVL  DRBUF, R7 ;2199
56 40 AE DO 0027 MOVL  BBUF, Ré ;
000000006 0 18 027A JSB Léﬂt‘CALC D_R7 :
24 AE 50 DO 00280 MOVL RO, STATUS :
01 26 AE D1 00284 CMPL STATUS, M : 2200
36 13 00288 BEQL  19% ;
SA 08 AB 9§ gA HOVAg 8(R11), R10 ;2204
50 4C As 01 3 § ADDLS  #1, A_CHUNKS, RO ;
g 60 9 0029 MOVAB (RO),”R9 ;
7 08 AB 9E 00296 MOVAB 8(R11), R7 : 2203
58 4C AE DO 0029A MOVL A CHUNKS, RS :
56 3IC AE D 9 MOVL onagr. R ;
006000006 00 1 A JSB LIBSSMUL PACK_R10 ;
SA 40 AE D MOVL  BBUF, R10 : 2205
59 4 AE 9 As MOVL B cnunx;. R9 ;
gr 40 AE 3 B MOVG  BHUF, R ;
6 3c AS D B4 MOVL  DRBUF, Ré ;
000000006 16 00288 JSB $SMUL_PACK_R10 ;
¢ 1 95 BRB 2200
68 FO3A CF F 34 002C0 19%: MOVP  #15, 2ERO, (R11) : 2209
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16=Sep=1984 01:27:51 AX=11 Blis -74 Page 67
12 5.3-1934 ?2: 0:01 LIBRTL SRC 3 A 35.1 ’ (1?)
& 1 C BRB 218 ; 2195
0 AE 1 9 cg Sos: MOVL  #1, FLAG P 2212
04 AE & AE CC 218:  ASHL  #3. Q _CHUNKS, &(SP) : 2216
4 AE ¢ ) SUBL2 #B. 4TSP) :
SA 8 AE ¢ ) ADDL3  #8, QBBUF, R10 L 2229
0C AE 4 AE 1 €1 og ADDLS  #1, B_CHUNKS, 12(SP) :
6E 8 gg E MNEGL #8. J :
0081 A BRW 24$ :
58 30 AE DO 002E7 22% MOVL  QBUF, RO ;2221
59 g 6 C1 8 EB ADDL3 J, RO, R9 :
§7 g 6E C1 EF ADDLS  J. R1f, R7 :
g 28 AE °8 3 r; MOVL  FLAG, RS ;
3 40 AE D F MOVL  BBUF. Ré :
000000006 go 18 02FB JSB ansicALc Q_R9 :
26 AE 0 D 80 01 MOVL STATUS ~ :
01 26 AE D1 00305 CMPL srirus " : 2222
D 13 80 09 BEQL  23$ :
000000006 8F ©OD 00308 PUSHL  #LIBS INVARG : 2224
000000006 00 01 FB 00311 CALLS #1, LIBSSTOP 5
50 30 AE DO 8°§18 23$:  MOVL  QBUF, RO ; 2228
56 50 6E C1 0031C ADDL3 J, RO, Ré ;
59 0C AE 90 803 0 MOVL 1é<sp$ n9 ;
57 40 AE 7D 00324 MOVG  BBUF ;
000000006 00 16 803 8 JSB LxssinUL PACK_R10 :
57 58 66 C1 003 5 ADDL3 nr : 2230
S8 28 AE DO 003 MOVL néaur :
56 4 AE DO 805 MOVL B cuunxs R6 ;
000000006 00 16 0033A JSB Lrasssus PACK_R8 ;
24 AE S0 D0 00340 MOVL RO, STATOS :
01 26 AE D1 00344 CMPL STATUS. M ;2234
1€ 12 00348 BNEQ 248 ;
50 30 AE DO 0034A MOVL oaur ;2236
59 50 6E (1 00245 ADDL 6 :
50 6E 08 €1 0035 ADDL cé J ;
57 SE S0 C1 ogsa ADDL ao nil ;
54 40 AE DO 0035A MOVL aé ;
6 4 AE DO 0035 MOVL cnunxs R6 ;
000000006 00 16 0036 JSB LrassaoJusr o_a9 :
FF78 6E 08 06 AE F1 00368 248:  ACBL  4(SP) J ;2216
01 20 BC D1 8 gr CMPL  @RND_ fnuut b ;2241
C 1; g BNEQ  25% ;
57 34 A; F €S 0037 MULL3 015 o cuunxs R7 ;2244
5 38 AE (2 0037A SUBL2 g ;
1C  AE § 95 75 MOVAB -T (nr) renp ;
38 A 9 8 DECL  Q_LENG T 2245
50 36 A 0 8 86 ASHL 3, Q cnunxs RO : 2246
5 30 A s ADDL2  QBUF,"RO ;
3¢ A 7 f MOVAQ -(aoi 9naur ;
5 1C AE D ; MOVL ;2247
56 3( As ) 9 MOVL oaag ;
000000006 1 9g JSB L{g sﬁouuo R? :
EFS?  CF 30 BE F 3 Al 258:  CMPP3 3QBUF ZERO : 2256
& DC 003A8 MOVPSL ;
54 54 82 Z EF 003AA EXTZ 'i 'f R4, R& ;
24 AE 1 g AF SUBL STATUS :
6 B4 BNEQ f : 5527
18 AE F D 86 MOVL  #15, LEADING_ZEROS : 2259
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STRSARITH 16=Sep=-1984 127:51 AX=11 Bliss=32 v4&.0-74 Page 68
1-019 19°800C 1080 00:40:81 HMGent BiAassTaansi0 2%8. ge ,$8
6 1N BA BeR 28 :
EF4L  CF 30 BE 2 %g Eg 268: ggcggL 322' @QBUF, TEN i 2262
56 54 02 f £f C EXTZ ’2, cg. R4, Ré :
24 AE 01 cg CA SUBLS R&. #1. STATUS .
09 1 CF BGEG 27§ ;2263
38 AE os D1 IN(L @ ksuarn P 226
18 A€ 8§ ?1 gg gggL 573' LEADING_ZEROS : 23
38 AE 3 C § DA 27%: ADDL2 #2, Q LENGTH :oon
18 As D D D MovL  #1%, CEADING_ZEROS 2 2272
S AE 9 8 Ed 208: MOVL  QSTRBUF, RS . 2279
§4 AE 7D 003E MOVG  QBUF, R :
000000006 00 16 003EA JSB LiBS‘CVT PACK_STR_RS ;
50 2C  AC 03 C1 003F0 29%:  ADDL3 #3, CDIGITS, RO : 2286
02 60 91 003F5 cMPB (RO, #2 :
3g 13 0038 BEQL $ ;
50 2C  AC 03 1 80 FA ADDL3  #3, CDIGITS, RO ; 2287
0B 60 91 003FF et (RO), #11 :
2C 13 80402 BEQL  30$ ;
38 AE 08 Ag D1 00404 CMPL g(SP). Q_LENGTH : 2288
25 1 80409 BLEQ 0$ :
50 08 AE 38 AE C3 00408 SUBLS Q LENGTH, 8(SP), RO ;2291
1C  AE 50 18 AE €3 00411 SUBL EADING _ZEROS, RO, TEMP :
38 AE 08 AE D0 00417 MOVL (SP), O LENGTH : 229
2C AE 1C  AE C2 0041C SUBL2 TEMP, QSTRBUF : 229
1C  AE DS 00421 TSTL  TEMP : 2294
OF 19 00424 BLSS 318 :
1C AE 30 6E = go 2C 882 g MOVCS #0, (SP), #48, TEMP, aQSTRBUF ;2296
05 11 0042F BRB 318 : 2286
2C AE 18 AE €0 804 0 gos: ADDL2 LEADING ZEROS, QSTRBUF ;2299
38 AE DS 00435 318:  TSTL @ LENGTR ;2312
13 14 004 BGTR ;
2C AC DD 0043A PUSHL coacxts ;2314
10 A€ 30 DO 00430 MOVL  #48, 16(SP) ;
10 AE 9F 00441 PUSHAB 16(SP) ;
10 AE 01 DO 00444 MOVL  #1., 16(SP) ;
10 AE 9F 00448 PUSHAB 13159) ;
09 11 0044B BRB 338 ;
gc AC DD 80440 328:  PUSHL CDIGITS ;2316
0 AE 30 oasg PUSHL  QSTRBUF ;
40 AE 9F 0045 PUSHAB Q LENGTH ;
000000006 00 g fs 4;6 338:  CALLS 03. LIBSSCOPY_R_DX ;
24 AE g 45D MOVL RO, STATUS :
54 AE 9F 00461 PUSHAB START_BUF ;237
14 AE  9F 00464 PUSHAB BYTES™VM ;
000000006 00 g rs 0467 CALLS  #2, LIBSFREE_VM ;
24 AE 3 046 MOVL  RO. STATUS ;
4 0047 RET ;2318

; Routine Size: 1139 bytes, Routine Base: _STRSCODE + 0DO1

; gzgg ggé 1 ROUTINE CHK_STR_TYPE (SRC_BUF,SRC_LEN,DST_DESC): NOVALUE =
P 2241 3

1
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15
1%-509-19 4 ?1:%7:51 AX=11 Blisa-32 V‘.O-?ks
14=-Sep=1984 12:40:01 LIBRTL.SRCISTRARITH.B3Z;1

+
+

FUNCTIONAL DESCRIPTION:
This routine checks the destination string type and copies
the appropriate number of digits from the source buffer
into it as dictated by the rules of the destination string.
CALLING SEQUENCE:
CHK_STR_TYPE (src_buf.rnu.r,src_Llen.rl.r,dst_desc.wnu.dx)

FORMAL PARAMETERS:

SRC_BUF .rnu.r Addr of the source buffer which contains
the digi.. of the result.
SRC_LEN.rl.r Lengch of the source string
DST_DESC.wnu.dx Addr of the destination string (where to store

the resultant string).

IMPLICIT INPUTS:

=NONE
IMPLICIT OUTPUTS:

DST_DESC Store the resultant string in DST_DESC
ROUTINE VALUE:

=NONE
COMPLETION CODES:

=NONE
MACROS:

=NONE
SIDE EFFECTS:

=NONE
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! Here we know the string is dynamic. .
! Return actual number of characters as calculated in algorithm,

SIFHRURZES

ENBTRSCOPY_R (.DST_DESC,RESULT_DIGITS,.TMP_BUF);
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! Here we know we are dealing with static strings.

: 8? 25 BEGIN

; gods & AP

: 98 8 DST_DESC:REF BLOCK [8,BYTE];

3 9 ?0 LOCAL

: 9§ 4 TMP_BUF :REF VECTOR[65535,BYTE],

: 229 7 RESOLT_DIGITS,

: 2294 7 RLEN;

: $5%8 ;g TMP BUF = ,SRC_BUF

o :. - :

: §2 ! . RESOLT_DIGITS = ..SRC_LEN;

: 2299 7 ! Check the class of strings we are dealing with. For

: 2300 7 ! dynamic and vor{ing strings, return the calculated length;

: 2301 0 ! for all other classes of strings, return the number of

: 8§ a1 i characters specified in the destination descriptor.

: 2304 8

: 2305 384 IF (.DST_DESCEDSCSB_CLASS} EQL DSCSK_CLASS_D) OR

: 06 385 (.DST_DESCLDSCSB_CLASS] EQL DSCSK_CLASS_VS)

: 2307 ga THEN

: 2308 8 BEGIN

: 2309 388 IF_.DST_DESCLDSCSB_CLASS] EQL DSCSK_CLASS_VS ! varying string only
: 2310 389 THEN

: 23N 9 & BEGIN :
3 31; 91 & RLEN = .DST_DESCLDSCSW_MAXSTRLEN]; ! Fetch max string size
: 231 92 & IF_.RLEN LSS .RESULT_DIGITS '\1f max < actual then
: g1& 393 & THEN !/return max # of chars
: 15 396 4 ! BEGIN

: 2316 395 & ! CHSMOVE (.RLEN,TMP BUF,.DST DESCLDSCSA POINTER] + 2);

: 2317 396 &4 ! (.DST_DESC[DSC‘A_PUINT&R])<U.16> = .RLEN;

: 2318 397 & ! END

: 2319 398 4

; 2320 399 & (.DST_DESCLDSCSA_POINTER])<0,16> = .RLEN

; 2321 400 & ELSE

3 32; 401 4! BEGIN \Just retn # of

3 32 60§ 6 ! '/calculated characters
F %k 403 ¢! CHSMOVE (.RESULT_DIGITS,TMP_BUF,.DST DESCLDSCSA_POINTER] + 2);
: 2325 406 & ! (.DST_DESCCDSCSA_POINTER])<D0,16> = .RESULT_DIGITS;

3 igg :82 2 ' END;

: 8 407 & (.DST_DESCLDSCSA_POINTER])<0,16> = ,RESULT_DIGITS;

: g 4 STRSCOPY_R (.DST_DESC,RLEN,.TMP_BUF);

: 4 END

: i ELSE

: 23

; 23

; 2339

: 0

3 1

3 2
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: 3 4 ; -
: 2544 4
: S 424 ELSE
: 9 425 BEGIN
: 4 ? RLEN = .DST_DESCLDSCSW_LENGTH]; '\Fetch Length passed
3 g 4 '/in output descriptor
: 226 428 IF_.RLEN GTR .RESULT_DIGITS ! Given length>actual?
; 2350 429 THEN
: 235 2 ? 2 QEGIN ! Yes.
: gi B 5 b ! Duplicate the zero character for the length
: 4 4 4 ! of the string. Then copy the calculated
3 S 634 & ! numeric string into the appropriate offset into
: S? 2 g 2 ; the destination descriptor.
H 58 «37 & STRSDUPL _CHAR (.DST _DESC,RLEN,XREF(XASCII'0"));
3 59 438 & CHSMOVE T.RESULT_DIGITS,.TMP 6UF..DST_DESC[DSC‘A_POINTER] +
; 2360 439 4 -RLEN =".RESULT_DIGITS);
; 2361 40 & END
: 36§ Y e
: 236 2: 2 ; Still dealing with static strings here.
; 2365 4t 3 ELSE
; 2366 WS & BEGIN
: gg? 46 4
3 8 447 & '+
: 2369 448 & ! For case where RLEN is less than or equal to the
: 2370 W9 4 ! actual length of the result, just copy RLEN digits
: §71 450 & ! into the output descriptor.
: 7g 451 & =
: 237 45; 4
: 2374 2458 & STRSCOPY_R (.DST_DESC,RLEN,.TMP_BUF);
: 5375 5456 3 END;
: 2376 455 2 END;
: 2377 2456 1 END;
003C 00000 CHK_STR_TYPE:
.WORD Save R2,R3,R4,.RS : 2319
st 0C €2 00002 UBL2  #15. SP :
S 06 AC D 088 MOVL SRC_BUF, TMP_BUF : 75
06 A 08 8C DO 00009 MOVL @SRC_LEN, RESULT_DIGITS s 76
S 0§ AC g 80 MOVL gSI BESC, R : 2384
0 03 A2 91 0001 CMPB (R2), #2 :
06 13 801 BEQL 13 :
08 03 A2 N 1 CMPB 3(R2), M : 2385
2 1% 001C BNEQ 4s :
08 03 A2 91 0001E 1% CMPB g(RZ). M . 2388
1 12 00 BNEQ $ :
08 AE 62 3C MOVZWL (R2), RLEN : % 91
04 AE 08 6 ?1 g gggk ngN. RESULT_DIGITS F 92
06 B2 08 AE ?3 88 ¥ MOVW RkEN. 84 (R2) : 2399
A N BRB 5 3
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;: Routine Size:
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000000006 00

Routine Base:

04 A; ??
g 30
08 A§ f
3 ;1
62 3¢
08 AE D%
1
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0C AE 9F
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g 4 |
& i 3§
53 DD
0C AE 9F
5§ DD
05 F8
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_STRSCODE + 1
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BRB
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AX=11 Bliss=32 V‘.O-?&S
LIBRTL.SRCISTRARITH.B3Z;1

SULT_DIGITS, @4(R2)

BUF
SOLT_DIGITS

MP_BUF), (RO)

R
ng. STR$COPY_R
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; 2379 457 1 ROUTINE FREE_STRINGS ( ! Free local strings

$ gO 4 g 1 SIG, ! Signal vector

: 81 260 } EE&E' ; Eecgtnism gector

: ! Enable vector

: Bi 461 1 ) =

; 2384 462 1

: 2385 463 1 l+e

: g? 22? } ; FUNCTIONAL DESCRIPTION:

: 2388 46 1! If we are unwinding, free the local strings. They are passed
; 2389 47 1! in the enable vector.

: 2390 468 1!
H 91 469 1 ! FORMAL PARAMETERS:

3 9; 470 1!
: 2%9 71 1! SIG.rl.a A counted vector of parameters to LIBSSIGNAL/STOP
: 2394 472 1! MECH.rl.a A counted vector of info from CHF

H gg 2;‘ } : ENBL.ra.a A counted vector of ENABLE argument addresses.
: 2397 475 1 ! IMPLICIT INPUTS:

: 2398 476 1!
: 2399 477 1! NONE

; 2400 478 1!
: 240 479 1 ! IMPLICIT OUTPUTS:
: 240 480 1!
: 240 81 1! NONE
; 2404 482 1!
; 2405 24835 1 ! ROUTINE VALUE:
: %406 2484 1 ! COMPLETION CODES:
: 2407 485 1!
3 2283 2%? } : Always SSS_RESIGNAL, which is ignored when unwinding.
: %610 488 1 ! SIDE EFFECTS:
: 2 2489 1!
: 2612 2490 1! Frees all of the strings passed as enable arguments.
; 2613 2691 1!
: 2614 49§ 1 te=
: 5415 493 1
; 2416 494 BEGIN
: 2617 495
: 2418 49 MAP
; 2419 49 SIG : REF VECTOR
: 2450 498 MECH : REF VECTOR,
: 2621 499 ENBL : REF VECTOR;
: 24 g 500
: 2b 501 e
3 2 g gg ; Only free strings if this is the UNWIND condition.
;24 504
H §2§§ g b IF ( NOT (LIBSMATCH_COND (SIG [1], XREF (SSS_UNWIND)))) THEN RETURN (SSS_RESIGNAL);
2 459 589 '+

: 23? ggg ; Go through the enable arguments, freeing them.

;24 510

: 2%% §}1 INCR ARG_NO FROM 1 TO .ENBL [0] DO

; 2435 51§ IF (..ENBL [.ARG_NO] NEQ 0) THEN STRSFREE1_DX (.ENBL [.ARG_NO]);
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RETURN (SSS_RESIGNAL);
END;

0004
7E 0920 8F 3C
SE DD
43 04 AC 06 C1
000000006 00 08 FB
18 50 E9
Sg D&
1 1
50 0C BC42 O
60 D
09 1
50 DD
000000006 00 01 Fg
9 52 0C BC F
50 0918 8F 3C
04
; Routine Size: 57 bytes, Routine Base: _STRSCODE + 11F
; 2439 2517 1 END
: 2440 2518 1
: 2441 2519 0 ELUDOM
: PSECT SUMMARY
E Name Bytes
: _STRSCODE 4652 NOVEC,NOWRT, RD
; Library Statistics
S e R R o S I S R Symbol
: File Total Loaded
*  _$2558DUA28:[SYSLIBISTARLET.L32;1 9776 13

AX=11 BLi 33-32 V4.0~ 743
LIBRTL.SRC RITH.B3Z:1

! end of FREE_STRINGS

00000 FREE_STRINGS:

WORD
000 MOVZWL
880 PUSH
89 ADDL
00 E CALLS
001 BLBC
0018 CLRL
001A BRB
001C 1% MOVL
0021 TSTL
0023 BEQL
00025 PUSHL
00027 CALLS
000 § gs AOBLEQ
000 $ MOVZWL
00038 RET
3
! end of

P3836" - csp)

SP
#,, S1G, -(SP)
rg axainarcu COND

Aaé NO

28

SENBLLARG_NOJ, RO
520)

RO
#1, STRSFREE1_DX
aENBk ARG _NO7 18

module STRSARITH

Attributes
., EXE, SHR, LCL, REL, CON, PIC,ALIGN(2)
§ =eeeccce Pages Processing
Percent Mapped Time
0 581 00:00.7
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H COMMAND QUALIFIERS
H BLISS/CHECK=(FIELD,INITIAL ,OPTIMIZE) /NOTRACE/LIS=LISS:STRARITH/0BJ=0BJS:STRARITH MSRCS:STRARITH/UPDATE=(ENHS:STRARITH)
Sizt- 4324 coge + 328 data bytes
Time: 00:48.5

Elapsod Time: 03:07.9
Lines/CPU Min: 113
Lo:onolePU-nin 19754
Honor{ Used: 373 pages
Compilation Complete
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