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(i) 33 DECkARAVIONS
(3) BASSEXTEND _MULP - Extended precision packed multiply
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ASSEXTEND MULP = Extended precision packed decimal muti 15-SEP-1984 8: AX/VMS M b=
?-885 o * ’ gt b 6=-SEP-1984 73 3 33 !BASRTL 5325 Aggﬂusg MAR:1 g (})

tlYL% BAS&S;!END-HULP = Extended ?rocisionnﬂachcd decimal nutigly
IDENT /1-003/ ; File: BASEMULP.MAR Edit: LB100

AL A AL ARRARAR AR AR R R R R RRRddRRRRRRRRRRRRR R R RRRdR 200 ]

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

L
L
.
L
]
THIS SOFTWARE IS FURNISHED UNDER A LICENSE AND MAY BE USED AND COPIED
ONLY IN ACCORDANCE WITH THE TERMS OF SUCH LICENSE AND WITH THE +
INCLUSION OF THE ABOVE COPYRIGHT NOTICE. THIS SOFTWARE OR ANY OTHER +#
COPIES THEREOF MAY NOT BE PROVIDED OR OTHERWISE MADE AVAILABLE TO ANY +
OTHER PERSON. NO TITLE TO AND OWNERSHIP OF THE SOFTWARE IS MWEREBY +
TRANSFERRED. .
]
THE INFORMATION IN THIS SOFTWARE IS SUBJECT TO CHANGE WITHOUT NOTICE *
|
L
L
L
L ]
L]
L
.

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

DIGITAL ASSUMES NO RESPONSIBILITY FOR THE USE OR RELIABILITY OF ITS
SOFTWARE ON EQUIPMENT WHICH IS NOT SUPPLIED BY DIGITAL.

LR N N N NN

"."""'.'ii!"'ll.t'..t"tlt'.t"I'i..".iti.l""l""""t"."".".

LA TR TR PR PR PR TR PR PE PR PR PR TR DA PR LA PA TR DA PR DA TR LA 1)

&
+

FACILITY: BASIC Language Support
ABSTRACT:

This nodulc accepts two scaled packed decimal values and returns the
corroct ¥ rounded (when required) result. This is done b{ computing
2 digit result and than extracting the appropriate digits

ENVIRONMENT: AST Reentrant
AUTHOR: Bob Hanek, CREATION DATE: 19-JAN-1981
MODIFIED BY:

1= 801 = Original, RNH 01-JAN-1981
02 = Change name to BASSEXTEND _MULP and change errors to
Decimal Error. PLL 12-Feb-1982
1-003 = Add code to check value of flags field within BASIC frame
for decimal overflow detcction. and feed that info into
the PSW. LB 14-May-1982
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?—385 DECLARA?!ONg ’ 6=SEP=-1984 ¥3:3£:39 BASRTL,.SRCIBASEMULP.MAR; 1 . (5)
i +SBTTL DECLARATIONS
2 ; LIBRARY MACRO CALLS:
03 z : EXTERNAL DECLARATIONS:
0 9 .DSABL GBL ; Force all external symbols to be declared
000 60 LEXTRN BASSK DECERR ; Decimal overflow
000 61 EXTRN BAS$SSTOP : Signal fatal errors
800 6; LEXTRN BASSHANDLER : BASIC condition handler
088 24 : MACROS:
000 65 ;
000 66 ; NONE
000 67 ;
0000 68 ; EQUATED SYMBOLS: |
0000 69 ; :
00000018 0000 70 LOW =16 1
000000§ 0000 7 m = 32
00000030 0000 7; T§ = 48
00000040 0000 7 T = 64
00000050 8000 74 Al = B0
0000005C 0000 75 AQ = 92
00000064 0000 76 g1 = 100
00000065 0000 77 B10 = 101
00000070 8000 78 B0 = 112
00000078 0000 79 DVFLAG = 120
0000007C 2000 80 10T = 124 _
0000001C 0000 81 ONE = *X1C ; Packed decimal 1 |
0000 8§ z
0000 83 ;
0000 84 ; OWN STORAGE:
0000 85 ; : ‘
0000 86 . NONE ;
0000 87 ; ;
8888 gg s PSECT DECLARATIONS: |
00000000 90 .PSECT _BASSCODE PIC, USR, CON, REL, LCL, SHR, -
8888 g} EXE, RD, NOWRT, LONG




-—

N 3
BASSEXTEND _MuLP d precision packed decimal muti 15-SEP=-1984 23:38:35 VAX/VMS M v04-00 P
1308 k endes precision b {23035 { 13} » 5

ULP = Extended precision pac 6-SEP-1984 BASRTL.SRCIBASEMULP.MAR; 1
o .SBTTL BASSEXTEND_MULP - Extended precision packed multiply
FUNCTIONAL DESCRIPTION:

This module accepts two scaied packed decimal values and returns the
correct ¥ rounded (when required) result. This is done by computing
a 62 digit result and than extracting the agpropriato digits. In
particular, given two ?acked decimal values A' and B' of know longth
we extend them to two digit values A and B. Then Let A = A1+10%15
+ A and B = B1+10*15 + BO = (B11+10*15 + 810)+*10*15 + B0, where 0
?ﬁ A0, B0, B10 =< 10*15 = 1, 0=< A1 =< 10*16 = 1 and 0=< B11 =< 9,
en

A+*B
+ AO+BO
+ AO*B1)+10*15 + AD+BO
0 + AO*B1)+10%15 + AO+*BO.

;
5

he products of the form An*Bm have absolute value
0 that each product can be exactly computed by a MULP

Note tha
Lless than 1

CALLING SEQUENCE:
CALL BASSEXTEND_MULP(A.rp.dsd, B.rp.dsd, C.mp.dsd ,RND_TRUNC.rb.v)
FORMAL PARAMETERS:

A and B are the scaled decimal source strings

C is_the scaled decimal result string .

RND_TRUNC is a flag indicating whether the final answer should be
rounded or truncated. RND_TRUNC = 5 gives rounded result and
RND_TRUNC = 0 gives truncafed result.

IMPLICIT INPUTS:
NONE
IMPLICIT OUTPUTS:
NONE

SIDE EFFECTS:

Signals PACKED OVERFLOW whenever the product is too Large to fit in
the scaled decimal result cperand

i R e e o s el el ) s s el ot i D e e o e eh D caed el med el o b e comd ek ) e et ) b B nd e o b md

£ 85 B 25 NN N NN N N W AN PO RO NI NI N NI NINUND = e ek el ek e ek e ek e O O O O O O O O OO VOOV VOV
WNL =2 OV NON NS WM = OO NN NS AN = OO 00 N O NS N = O O 00 NOMN N S AN = O D 00 O v o~
LA TR FE TR PR TR PR TR PR PR TR PR PR TR R PR T TR P A TR P PR PR PR TR PR PR PR PR PR PR PR PEA PR PR PR PR TR PR DR PR TR PR TR TR TR TR T
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SE!YEND-RULP - E:tgnded precision pac 6-55?-1986 i3:3£:39 BASRTL .SRCIBASEMULP.MAR; 1 -~ (&)
03FC ENTRY 0AS$EIYEND-HUtP. “M<R2, R3, R4, RS, R6, R7, RB, RO

: Entry point
: Move parameters to registers R6 through R9

gg AC 7D Mova 4(AP), R6 ; Move first two parameters to R6/R7
CAC 7 MOova 12(AP}, RS ; Move next two parameter to R8/R9
REGISTER USAGE:
RO throu?h RS are reserved for the packed decimal instruction
nter

0 1
68 1
05 149 :
0 150
0 1
0A 1 i
00A 153 ;
00A 154 ;
00A 155 ;
00A 1 9 : R6: Poi to A descripter
00A 1 s R7: Pointer to B descripter
00A 158 ; R8: Pointer to ( descripter
000A 159 ; R9: Round/trun flag
000A 160 ;
000A 1
000A 1 i : :
000A 163 ; Allocate stack storage and turn off decimal overflow reporting.
000A 164 ; Check the setting of the decimal overflow bit in the flags field
000A 165 ; within the BASIC frame. Use that value to set the PSL decimal
888: } 9 ; overflow trap setting (enable or disable).
SE 0000007C 8 C2 OOOA 168 SUBL #1707, SP : Allocate 26 longwords on stack
5« OC AD DO 0011 169 MOVL 12(FP),R& ; Fetch the saved frame pointer
55 00000000°GF DE 0015 170 MOVAL G*BASSHANDLER,RS ; Fetch addr of BASIC handler
55 64 D1 001C 171 CMPL 0(R&) RS ; Check if this is a BASIC frame
06 13 O001F 17§ BEQL 5% ; Branch if a BASIC frame
0080 8F B8 0021 17 BISPSW #*x80 ; Else, set DV bit in PSL
17 11 0025 174 BRB 15%
E6 A& BO 0027 175 5%: MOVW -26(R&) R4 : Fetch the flags word
FBFF BF Ak OOiB 179 BICW #*XFBFF R4 : Mask out all but DV bit
5 B85 0030 17 TSTW R& : Check if DV was set in BASIC frame
06 13 0032 178 BEQL 108 : Br if not enabled :
0080 8F B8 003& 179 BISPSW #*x80 : Set Dv bit in PSL (logical OR)
06 11 0038 180 BRB 158 ; Continue as usual :
0080 8F B9 O003A 181 10%: BICPSW #~X80 ; Clear DV bit in PSL (logical AND)
78 AE  DC O003¢ 18; 158: MOVPSL DVFLAG(SP) : Save current PSL
78 AE  FF7F BF AA 0041 18 BICW #°XFF7F, DVFLAG(SP) ; Save only decimal overflow bit
0080 8F B89 882; }gg BICPSW #*x80 : Turn off decimal overflow reporting
ngg }g? ; Break B into its high and low parts
06 B7 67 00 F¢8 §06 183 ASHP #0, (R7), a4(R7), #0, #31, (SP) ; Extend B to 31 giait;
70 AE 08 AE 7D 0053 18 mova  8(Sp), g(usm : Set BO to low 13 digits of B
66 1F F1 BF F8 0058 190 ASHP #-15, #31, (SP), #0, #16, B1(SP); Set B1 to high 16 digits of B
64 AE 005F
061 191 ; _ :
82} }gi ; Break A into its high and low parts
06 B6 66 00 F8 0061 194 ASHP #0, (R6), @4(R6), #0, #31, (SP) ; Extend A to 31 giaitg
SCAE 08 AE 7D 0069 195 mova  8(Sp), Ab(sP) : Set AD to low 15 digits of A
6 IF ;A 22 F8 §§9§ 196 ASHP #-15, #31, (SP), #0, M6, A1(SP); Set Al to high 16 digits of A
7 197 ;
077 198 ; Compute AO*BO and store in the low digits of the result.
0077 199 ;
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 1F TOAE OF SC AE1° 2; 25 ;Z 200 MULP  #15, AO(SP), #15, BO:!SP), #31, LOW(SP)
i 1 N3
| } ;8; ;: Compute AO*B1 and store the results in a 31 digit temporary
f 1¥ 64 AE 10 SC AEZO 22 25 ; 8‘ : MULP #15, AOCSP), m16, BI(SP), #31, TI1(SP)
| 088 S :
| 088 89 ; Add low 16 digits of AO*B1 to low digits of the result and move the high
833 § ;: 15 digits of AO*B1 to high digits of the result
1¥ 00 20 AE 1'3 2; F8 Osg 3 : ASHP #15, #31, TI1(SP), w0, #31, T2(SP) ; T2 = Lo 16 digits of AQ+*B1
1¥ 00 20 AE 1F F g; F8 88: 210 ASHP #=-16, #31, T1(SP), #0, #31, (SP) ; (SP) = Wi 15 digits of AD*B1
10 AE 1F 30 AE 1F 20 09D 1" ADDP #31, T2(SP), #31, LOW(SP) ; Add lo 16 digits to lo
06 1C O00A4 1; B\vC 1% : digits of the result and
66 1F 1C 8 01 20 8:2 }‘ ACOP #1, WONE, #31, (SP) : and propagate the carry
§8:E }2 : Compute A1+B0
1¥ 70 AE OF 50 AE 10 25 00AC 17 15: MULP #16, A1(SP), #15, BO(SP), #31, T1(5P)
oot 23y
0086 19 : Add low 16 digits of A1+B0 to low digits of the result and add the high
8882 5? : 15 digits of A1+B0 to high digits of the result
1¥ 00 20 AE 1'30 22 F8 8838 P4 ’ ASHP #15, #31, TI(SP), #0, #31, T2(SP) ; T2 = Lo 16 digits of A1+B0
113 00 20 AE 1F :8 22 F8 88%; 223 ASHP #-16, #31, T1(SP), #0, #31, T3(SP); T3 = hi 15 digits of Al1+*B0
10 AE 113 30 AE 1F 20 0C9 224 ADDP #31, T2(SP), #31, LOW(SP) ; Add lo digits to lo digits
07 1C 0000 5 BvC 2% : Branch if no carry
WO AE 1F 1C 8F 01 SO 0D g ADDP #1, FONE, #31, T3(SP) ; Propagate carry :
6 1F 4O AE 1F 20 888' ! 28: aDDP  #31, T3(Sp), #31, (5P) : Add hi digits to hi digits
ogg; 53 : Compute B11+10*15 and A1+810
- &0 AE 65 AE OF 34 ODF 1 MOVP #15, B10(SP), T3(SP) : 13 = 810
64 AE 10 40 AE OF s; 0ES g; SUBP #15, T13(SP), #16, B1(SP) : Bl = B11+10*15§
1 SOAE 10 40 AE  OF 0EC MULP  #15, T3(SP). #16. A1(SP), #31, T1(§P) ; T1 = A1+B10
e 00F6 23 ;
8F6 ;S : Add low digit of A1+*B10 to low digits of result and add high 30 digits of
0;2 9 ; A1*B10 to high digits of result.
1f 00 20 AE 1530 1% F8 88:8 g& i ASHP #30, #31, T1(SP), #0, #31, T2(SP) ; T2 = Lo digit of A1+B10
1¥ 00 20 AE 1F :5 :E F8 §9F; 239 ASHP #-1, #31, T1(SP), #0, #31, T3(SP) ; T3 = hi 30 digits of A1+*B10
10 AE 1¥ 30 AE 1 20 189 4«0 ADDP #31, T2(SP), #31, LOW(SP) ; Add lo digit to lo digits
6F 1F 1C 8F 8? 18 8:%0 21 gggP 2? #ONE, #31, (SP) : granch :' s
: Propagate carr
6 1F 40 AE 1F 50 }}é 2‘ 3s: abDP  #31, T3(SP), #31, (SP) : Add hi digits Yo hi digits
}}E 25 : Compute A1*B11+10*14 and add to high digits of result

——
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ND = Extended precision pac 6-SEP-1984 BASRTL.SRCIBASEMULP.MAR; 1
OF 00 64 AE 10 :8 2' F8 }1 247 ASHP #=1, M6, BI1(SP), #0, M5, T3(SP) ; T3 = B11+10*14
 1F S0 AE 10 40 “EZO 22 25 } 248 MULP #15, T3(SP), M6, AT(SP), #31, TI(SP) ; T1 = A1+B11+10*14
f 6E 1F 20 AE 1F 20 } 53 ADDF #31, T1(SP), #31, (SP) ; Add to high digits
; } §1 E Determine the number of place we need to shift the result.
, 55 08 A7 Og Ag 31 1 S§ . ADDB3 g(l ), B(R7), RS : RS = total # of fraction disits
55 08 A 2 }‘ gg SUBB (R8), RS : RS = # of extra fractional digits
14 g’ E Shift the result the necessary number of digits, round if necessary, and
}: 2 ; Store the result in the destination operand.
113 59 10 AE 1'2 22 F8 §}: 59 ° ASHP RS, #31, LOW(SP), R9, #31, T1(SP) ; T1 = final result lo digits
55 1F 80 148 60 ADDB #31, RS : RS = shift for high digits
70 AE 1F 00 6 1F 5S F8 14E 61 ASHP lg #31, (SP), #0, #31, T2(SP) [ TS = final result hi digits
30AE 1F 20 AE 1F 20 0156 26 ADDP  #31, T1(sP), #31, 12(sP) : 12 = Final result
16 10 0150 26 BVS oveirgou : Branch if overflow
68 00 30 A€ 1ro‘ 83 F8 O}ZF 64 ASHP #0, #31, T2(SP), #0, (RB), @4(RB) ; Store result in destination
0B 10 163 65 BvS OVERFLOW : Branch if overflow
78 AE BB 016A 66 RETURN: BISPSW DVFLAG(SP) : Restore decimal overflow flag
SE 0000007C 8F (O 1?0 67 ADDL #7007, SP ; Deallocate stack storage
06 0174 68 RET ; Return
017; 69 ;
017 70 ;
0175 71 ;
o1y ¢r2 OVERFLOW: .
78 AE B85 0175 7 TSTW DVFLAG(SP) ; Did caller enable Dec ovfl reporting?
FO 1g 178 74 BEQL RETURN ; Branch if reporting not enabled
78 AE B 17A 75 BISPSW DVFLAG(SP) ; Restore decimal overflow flag
SE 0000007C gf 0 017p 79 ADDL #7107, SP ; Deallocate stack storage
00000000°8F DD 0184 27 PUSHL  #BAS$K DECERR : Signal overflow
00000000 GF 0 FB 018A 8 CALLS #1, G*BASSSSTOP :
04 0191 79 RET :
019 80
019 81
019 82 .END ; End of module BASSEXTEND_MULP
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 BASSEXTEND _MuLP

E &
« Extended precision packed decimal muti 15-SEP-19

iSy-bol table 6-SEP=-19
AD B
Al =
' 80 =
81 2
810 B 065
BASSSSTOP teenenes X 0
BASSEXTEND MULP 00000000 RG 1
BASSHANDLER TTLITTT 0
BASSK _DECERR seanesss X 00
DVF LAG = 78
LOW = 0000001
ONE = 1§
OVERFLOW 17S R 81
RETURN 16A R 1
15! = 00000020
1 = 00000030
1 = 00000040
101 = 0000007C
Y ceccccces -
! Psect synopsis !
el +
PSECT name Allocation PSECT No. Attributes
. ABS . 00000000 ( 0.) 00 ¢ 0.) NOPIC USR CON
_BASSCODE 00000192 ( &402.) 01 ¢ 1.) PIC USR CON
brccvcocccae cececccceccccecsee +
! Performance indicators i
tocccccnee- cecccccccceccecae
Phase Page faults CPU Time Elapsed Time
Initialization 30 00:00:00.07 00:00:00.30
Command processing 120 00:00:00.50 00:00:01.83
Pass 1 S 00:00:00.88 80:00:02.58
Symbol table sort g 0:00:00.01 0:00:00.01
Pass 2 ; 6 0:88:00.65 00:00:01.17
Symbol table output 00:00:00.02 80:00:00.08
Psect synopsis output 8 00:00:00.01 0:00:00.01
(ross-reference output 00:00:00.00 00:00:00.00
Assembler run totals 299 00:00:02.16 00:00:05.99

The working set Limit was 750 pages.

There were 10 :
282 source Lines were read in Pass

5342 bytes (11 pages) of virtual memory were used to buffer the intermediate code.

pages of symbol table1spacodal%ocated to hold 18 non-local and 6 local symbols.
« Pproaucin

0 pages of virtual memory were used to define

11 object records in Pass 2.
macros.

AX/VMS Mac
BASRTL.SRC

¢ 1830138

ABS LCL
REL LCL

SHR  EXE

o vV04-00

r Pa
IBASEMULP.AAR;1 | O¢

NOSHR NOEXE NORD NOWRT NOVEC BYTE

RDP NOWRT NOVEC LONG

7
(&)

T T Py
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VAX=11 Macfo Run Statistics

Macro Library name

$2558DUA2B: [SYSLIBISTARLET.MLB;?2
0 GETS were required to define 0 macros.

F &
BASSEXTEND _MuLP = Extended precision packed decimal muti 15-SEP-1984 g

38:35 VAX/VMS Macro V04=00 Page

3:
6-SEP=1984 10:24:29 ([BASRTL.SRCIBASEMULP.MAR;1

decccscccsssccscssscnsscccna

! Macro Library statistics :

Q----------. .............. 0

Macros defined

0

There were no errors, warnings or information messages.
MACRO/ENABLE=SUPPRESSION/D]ISABLE=(GLOBAL , TRACEBACK) /L1S=LIS$:BASEMULP/0BJ=0BJS :BASEMULP MSR(CS:BASEMULP/UPDATE = (ENHS :BASEMULP)

8
(&)
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