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ABSTRRCT
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ARITHMETIC AND INPUT-QUTPUT SUBROUTINES ARE PROVIDED FOR

MULTIPLE PRECISION INTEGERS.

USAGE
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THESE SUBROUTINES MAY BE CRLLED FROM EITHER FORTRAN OR

SABR. THE FILE MINT.RL MUST BE LORDED WITH THE

FROGRAM OR PLARCED IN LIBS.

STORAGE OF INTEGERS
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INTEGERS ARE STORED IN SUCCESSIVE MEMORY LOCATIONS.:

AN N-WORD INTEGER IS CONSIDERED RS A 412%N BIT THWO’S

COMPLEMENT NUMBER. THE LERST SIGINIFICRANT WORD IS STORED FIRST.

EXAMPLE:

USING 2-WORD INTEGERS, THE DECIMAL NUMBER 16, 786, 131

COCTARL GooivoBzeov3z> IS STORED AS

%19]2 )9
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THE DECIMARL NUMBER -2 1S STORED RS
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CONTROL BY THE MPREC ROUTINE uPp TO THE MRAxIMuM OF WORDR

WORDS., THIs MAXIMUM 15 sgT AT ASSEMBLY TIME OF MINT.

IN THE PRESENT FACKAGE, THE MAXIMUM IS 11 WORD INTEGERS,

TO CHANGE THIS SEE THE NOTES AT THE END OF THIS DESCRIPTION

ALL ARITHMETIC OPERATIONS LERVE THEIR RESULTS IN THE

PSEUDO-RCCUMULRTGR. THE RCCUMULARTOR MAY BE STOREDE

STORAGE ALLOCATION For INTEGERSHeetstokokok sooRokok skt ek ek seofeodeek sk

IN FORTRAN, SPACE MAY BE ALLOCARTED By USING INTEGER ARRAYS,

IN sABRr, SPACE MAY g RLLOCARTED By THE BLOCK PSEUDO—GPERRTIDN.



SUMMRRY OF ROUTINES
ComoleoooRole sl sheolesiosfesioskbk

NOTE: IN THE FOLLOWING, IR REFERS TQ R MULTIPLE PQECISION
INTEGER, AND I RND J REFER TO SINGLE-PRECISION INTEGERS.

R. MPREC

seskeope ok

FORT: CRLL MPRECCI)>

SRBR CALL 1., MPREC

ARG I

THIS ROUTINE WILL CHANGE THE SYSTEM TO USE I-WORD INTEGERS.

B. MCLR

T

FORT : CARLL MCLR

SABR : CALL @, MCLR

THIS ROUTINE WILL CLERR ALL WORDAR WORDS OF THE PSEUDO-
ACCUMULATOR.

C. MRDD

He eo

FORT : CALL MARDDCIAD

SABR : CALL 4., MRDD

ARG IR

THIS WILL ADD THE MULTIPLE-PRECISION INTEGER AT IR
TO THE PSEUDO-ACCUMULATOR.

D. MsSue

Aol

FORT: CALL MSUBCIAD

5ABR: CALL 1, MSUB

ARG IA

THIS WILL SUBTRACT THE INTEGER AT IA FROM THE PSEUDO-
RCCUMULARTOR.



E. MCOM

e ee

FORT: CALL MCOM

| SABR: CALL @, MCOM

THIS WILL GIVE THE TWO’S COMPLEMENT OF THE PSEUDO-RCCUMULRTOR.

F. MABS

sk

FORT : CALL MRBS

SABR: CALL 8. MRBS

THIS WILL GIVE THE RBSOLUTE VALUE OF THE PSEUDO-

RCCUMULRATOR.

G. MSCR

ete ke

FORT : CRLL MSCR

SABR : CALL @, MSCR

THIS WILL SHIFT THE PSEUDO-RCCUMULATOR RIGHT 4 BIT.

FILLING WITH A ZEROQ.

H. MSCR

e e bl

FORT : CRLL mMsCL

SABR: CALL @, MSCL

THIS WILL SHIFT THE PSEUDO-ACCUMULATOR LEFT 1 BIT,

FILLING WITH R ZERO.



I. MSGN

seshesieate

FORT: I=MSGNC(B>

SABR: CALL 1., MS5GN

ARG ©

DCA I

THIS IS A FUNCTION. ITS ARGUMENT IS IGWORED. IT RETURNS
AN INTEGER WHOSE VALUE 1IS:

-1 IF THE PSEUDO-RCCUMULATOR IS NEGRTIVE
@ IF THE PSEUDC-RCCUMULATOR 1S ZERO
1 IF THE PSEUDO-RCCUMULATOR 1S POSITIVE

J. MMPY

e peofesd:

FORT : CALL MMPYCIARD

SABR: CRLL 41, MMPY

ARG IR

THIS WILL MULTIPLY THE VALUE IN THE PSEUDO-RCCUMULRTOR
BY THE INTEGER AT IA. OVERFLOW IS IGNORED.

K. MDIV

e ook

FORT CALL MDIVCIRD

SABR: CRLL 1. MDIV

ARG IR

THIS WILL DIVIDE THE VALUE IN THE PSEUDO-RCCUMULATOR BY
THE INTEGER AT IA.

L. MREM

A esk

FORT: CALL MREMCIA>

SABR : CALL 1. MREM

ARG IR

THIS WILL STORE IN THE INTEGER IR THE REMRINDER FROM :
THE PREVIOUS CALL TO MDIY. THIS MUST BE CALLED IMMEDIATELY RFTER MDIV
OR THE RESULTS CANNOT BE GURRANTEED. SINCE OTHER
ROUTINES MAY DESTROY THIS VALUE.



M. MSTO

e etk

FORT: CRLL MSTOCIAD

SABR : CALL 1, MSTO

ARG IR

THIS WILL STORE THE PSEUDO-RCCUMULRTOR RT IA.

N. MBRS

sk

FORT : CRLL MBASCID

SHEBR: CRLL 1, MBRS

ARG I

THIS WILL CHANGE THE BRASE FOR INPUT AND OUTFUT TO I.
NOTE: I MUST BE BETWEEN 2 AND 47. HOWEVER, NO CHECK IS MADE
FOR I OUTSIDE THIS RANGE. THE DIGITS WILL BE RCCORDING TO
8-BIT RASCII CODE., STARTING AT 8.
THEREFORE, 16 IS REPRESENTED BY

ETC.

0. MIN

e oke

FORT : CARLL MINCID

S5ABR: CALL 4, MIN



ARG I

THIS WILL READ AN INTEGER INTO THE PSEUDO-RCCUMULATOR IN THE
CURRENT BRSE FROM FORTRAN DEVICE NUMBER I. THE INTEGER
MUST BE TERMINATED BY A CRARRIARGE RETURN. IF AN

ERROR IS MADE. TYPE RUBOUT. RND R BRCKSLASH AND

CRRRIAGE RETURN RAND LINE FEED WILL BE TYPED ON

DEVICE 1. THEN THE WHOLE INTEGER MUST BE RETYPED.

NEGATIVE NUMBERS MUST HRVE R "-" SIGN. BLANKS ARE IGNORED.

F. MOUT

e oo

FORT : CARLL MOUTCI,J>

SRBR : CRLL 2, MOUT

ARG I

ARG J

THIS WILL OQUTPUT THE LOW-ORDER J DIGITS OF THE INTEGER IN THE
PSEUDO-ACCUMULATOR ON DEVICE I IN THE CURRENT BRSE.

FOR EXAMPLE, IF J=5 , IT WOULD OUTPUT IN AN IS5 FORMAT.
THE NUMBER IS PRDDED ON THE LEFT WITH BLRNKS.
THE ACCUMULRTOR IS CLERRED RFTER OUTPUT.



ERROR MESSRGES
etk SRRool

A. MDVZ ERRCR AT LOC XXXX
CARUSE: AN ATTEMPT WAS MADE TO DIVIDE BY ZERO.
RCTION TRKEN: THE LARGEST POSITIVE INTEGER 1S RETURNED,

AND EXECUTION CONTINUES.

B. MPRC ERROR AT LOC XXXX :
CRUSE: A PRECISION WRS SPECIFIED WHICH WOULD REQUIRE
MORE WORDS IN THE PSEUDO-ACCUMULATOR THAN RLLOCATED.
RCTION TAKEN: EXECUTION TERMINATES AND CONTROL RETURNS
TO THE PS/€ MONITOR.



INCREASING THE MRXIMUM PRECISION
seskokokokololokok sl skslokaioloksle sestooRokskskok

CURRENTLY, THE SYSTEM SLLOKS R MAXIMUM OF 11 WORDS PER
INTEGER. THE ROUTINES AND RCCUMULATOR FIT INTO
& PRAGES WHEMN LOARDED.

TO INCRERSE THE NUMBER OF WORDS RLLOCRTED., CHANGE
MWORDA, ARCL, AC2, AC3, AND OUTTB IN THE SOURCE.,
AND RERSSEMBLE. THE BLOCK XX STRTEMENTS MAY
HRYE TO BE SPLIT UP INTO MORE THRN ONE
BLOCK PSEUDO-OP TO KEEFP SABR FROM WRSTING SPRCE AT
THE END OF A PRGE.

NUMBER OF CORE MAXIMUM NUMBER OF MAIMUM NUMBER OF
PAGES REQUIRED WORDS./INTEGER DECIMAL DIGITS FER

INTEGERCEXCLUDING SIGN)

6 11 39

4 29 184
8 47 169
9 65 234
10 a3 299
30 443 1599

NOTE:SINCE THIS IS DONE IN SOFTWRRE. THE LARGER THE NUMBER
SPECIFIED AS AN ARGUMENT TO MPREC, THE LONGER THE
TIME REQUIRED FOR THE OPERATION.



EXRMPLE OF CHANGING THE MAXIMUM PRECISION
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THE FOLLOWING CHANGES WERE MADE TO THE SOURCE TO RLLOWINTEGERS OF 45@ WORDS./INTEGER. o

********************************************‘**Sfi*

MWORDAR., =782 /THIS MUST BE -<WORDR>

BRSE, 12

/THE FOLLOWING ARE THE PSEUDO-RCCUMULRTORS.

RC4, BLOCK 120
BLOCK 200

BLOCK 280

BLOCK 162
ACON1., @

RC2, BLOCK i3

BLOCK 280

BLOCK 200

BLOCK <060

BLOCK 63
RC3, BLOCK 11z

BLOCK 2006

BLOCK 260
BLOCK 167

OUTTB, BLOCK 11

BLOCK 208

BLOCK 200

ELOCK 2008

BLOCK 200
BLOCK 280

BLOCK 200

BLOCK 200

BLOCK 280

BLOCK 280

BLOCK 200

BLOCK 280

- BLOCK 2098

BLOCK 2089

EBLOCK 2608
END
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