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Introduction

The following Is an index by entry names of subprograus
inciuded In this memo., A user should refer to CC-~174 for the
usage of XSIMEQ and XDETRM. After the Index are write-ups about
the subprograms. .

it Is suggested that this annotated itemization be inserted
in the CTS$S Programmer's Gulide after section AG.13.00.
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ENTRY
NAME SYNOPS1S
1 AC@S, ASIN Arccosine, arcsine functionso.
. Floating~-point argument.
2 ATAN, ATH Arctangent functlon. Floating point.
3  DETCS Simulates a FORTRAN functlion call
to XDETRM,
A DFAD, DFSB, Performs double preclision floating-point
DFMP, DFDP, operatlons on numbers stored in
SFDP, DCEXIT consecutive storage locations.

5 DI Positive difference function.

6 EXP Exponent!al function., Floating point (1),

7 EXP{1 Computes Is*), Flixed polnt (1),

8 EXP(2 Computes X**K, Floatlng=point

number to a fixed=polnt power (1).

g EXP(3 Computes XY, Floating arguments (1).
10 FINT Converts MAD integer to FORTRAN Integer.
: MINT Converts FORTRAN integer to HMAD Integer.
11 FLIP Interchanges rows and columns In a

MAD two=dimensioconal array,

12 INDY, DPNV Integration of differential equaticns.

13 INT Truncation, Fleating point,

14 IPSET, 1@PAR, Compiled into MAD routlines during
|@END, [8SCP, translations of FORTRAN statements
{6ITR involving | terated input-cutput.

15 LBG Logartthm (base e} function.

ie6 MAX0 Maximum, flxed=polnt argument,

floating~polnt function,

1?7 MAX1, XMAXO Haximum, floating=floating, fixed=flxed.
13 MiNO Minitmum, fixed=point argument,

floating=polnt function.

19 MINY, XMINO Hintmum, floating=floating, fixed-fixed.
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ENTRY
NAME SYNCPSLS

20 M@D Remaindering. Floating point.

21 RANN®, SETU Random number generator.

22 SINCS Simulates a FORTRAN call to
XSIHMEQ,

23 SIN, CPS Sine and cosline functionse.

Flcating polint,

26 (SL1) Short list Input. Used by
FORTRAN routines.

25  (SL@) Short 1ist output., Used by
FORTRAN rautines.

26 SQRT, SQR Square root function. Floating polnt.

27 TAN, C@T Tangent and cotangent functionse.
Floating point,

28 TANH Hyperbolic tangent functlion.

29 XDIM fFinds. the absolute difference
between the two arguments,

Fixed point.

30 XDTRHM Called by MAD and MADTRN programs
Instead of XDETRM.

31 XINT, Truncatlon.

XFiIX Changes floating=polnt numbers to
fixed=point numbers,

32 XLgC Finds the location where a varlable
is stored,

33 AMAX1 Finds the maximum values of a set of
floating~point numbers, Rasult is
fixed~point,

36 XMIN1 Minimum floatling arguments, fixed
result,

35 XD Remalndering. Fixed polnt,

36 XSIGN, SIGH Transfers the sign of the second

¢

argument to the first,



GU=Zin
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ENTRY '
NAME SYNOPS!IS

37 XSMEQ Called by HAD and HADTRN prograns
instead of XSINEQ.

38 01300 Computes Y«*Z, Floatling point.

: Used by MAD routines.

29 01301 Computes Xe#K, X floating polnt,
K fixed point, Used by HAD
routines.,

40 01311 Computes 1*4J, Fixed point. Used
by i1AD routlines.

41 »03310, 03311 Computes llinear subscripts for

' two-dimensional MAD arrays.
(1) See corresponding entries that are used by MAD routines,

nos. 38“‘“10
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£IssS SUBPROGRAM
Entry Name:

Purpose:
Length:?

Transfer Vector:

Error Procedure:

Calling Sequence:

EQRIRAN
Y = ASINF(X)

where:

Reference:

PAGE &

ASIN, AC@S

Computes the princlipal value of arcsine
X or arccosline X for a single precision
floating-polnt argument.

250 octal locatlons

ERR@R, LDUIP

The error condition Is met and ERR@R
subprogram called, if the absolute value
of the argument 1{s greater than 1.0,
The ERR@R subprogram may also be called
In case of machine fallure. Upon
return from ERR@R, the ASIN and ACHS
functions send control to the LDUMP
subprogram,

HAD EAP.

Y = ASIN.(X) CLA X
TSX  $ASIN, b
ST ¥

Is an angle In floatling=polint radlians in the
first and second quadrants for ACSS and the
first and fourth quadrants for ASIN.

is a floating=point number between =1 and ¢1.

SHARE Distribution No, 670, IB ANS2 and
IB ACS2
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LI5S SUBPROGRAI1
Entry Name:

Purpose:

Length?

Transfer Vector:
Error Procedure:
Calling Sequence:

EQRTRAN
ANGLE = ATANF(TANG)

where:

ANGLE

ATAN, ATN

PAGE ©

Computes the principal value of arc
tangent X for any single precision
floating=polint argument with elther

entfyo
127 octal locations
None

Hone

MAD
ANGLE = ATAN. (TANG)

first or fourth quadrant,

TANG

Reference:

EAP.

CLA
TSX
STH

SHARE Distribution No. 507,

TANG
$ATAN, b
ANGLE

Is an angle In floating=point radians in the

is the tangent of an angle In floating=polint.

IB ATH 1
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Entry Name: DETCS
Purpose: Shnulates a FORTRAN function call to
XDETRM,

This routine Is wused by the library
program XDTRiM.

Lengths 286 cctal locatlons
Transfer Vector: XDETRHM

Calling Sequence:

MADTRN: CALL DETCS (NFPR,NPFPR,A,D,FBR)

MAD ¢ EXECUTE DETCS.(NF@R,NPFPR,A, D, MFPR)
where:

NF@R Is a FORTRAN (decrement) integer giving the
maximuwa nuaber of rows or coluans which the
matrix A inay have.

NPFBR Is a FORTRAN (decrenent) integer gliving the

nuinber of rows or columns in the inatrix A
at the time XDTRH is called,

A is an unsubscripted floating=point variable
referring to the nmatrix,

D Is a floatinQ*polnt varlable by whose value
the value of the determinant will be modifled.
Upon return, D=Det(A).

MFPR upon return will contain a FORTRAN (decrewent)
integer which will be

1 if the solution was successful
2 if an overflow occutrred

or 3 if the matrix A is singular.
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Executlion:

Restrictions:

Reference:

PAGE 8

Given the above callling sequence, DETCS
reforms It In such a way as to sinulate
a FORTRAN function call, XDETRM is
called by this routine. Upon return
from  XDETRM, the resuiting Integer
value [s stored In iHFPR.

A prograwer may call this routline
instead of XDTRM if he will alter his:
integers in the call so they are
FORTRAH Integers (by wultiplying each
of them by 2,P,18, shifting the
integers left 18 places, or «calllng
FINT) and upon vreturn changing the
resulting FORTRAN integer HFPR to a MAD
integer (by dlviding it by 2,P.18,
shifting the integer right 18 places,
or calllng 1HINT).

All Integers are FORTRAN (decrement)
integers,

The matrix A wust be a square matrix
wlth the base element set at 1, that
is, A(1,1)=A(1l)., However, in the call,
A wust not be subscripted.

CC~174
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LIS$ SUBEROGRAL

Entry Names:

Purpose:

Lengths
Transfer Veclor:

Error Procedure:

Calling Sequences:

FORTRAN:

MAD ¢

FAP:

CALL
CALL
CALL
CALL
CALL
CALL

DFAD, DFSB, DFMP, DCEXIT, DFDP, SFDP

To perform double=~precision floating=-

polnt operatlons on numbers stored
consecutive storage locationse

153 octal locatlions
ENDJED

1f division by zero Is attenpted and
DCEX1IT has not been called, ENDJPB will
be called. Floating=point operations

may result In a floating=point trap.

DFAD (ADDEND, AUGEND, SUM)
DFSB(SUBTRA,MINUND,DIFF)
DFMP(MLTPND,MLTIER,PRODCT)
DFDP(DVDND,DVSOR,QTNT)
SFDP(DVDND,SPDVSR,QTNT)
DCEX! TCERRLOC)

EXECUTE DFAD.{ADDEND,AUGEND,SUM)
EXECUTE DFSB.(SUBTRA,IMINUND,DIFF)
EXECUTE DFMP.{MLTPND,LTIER, PRODCT)
EXECUTE DFDP.(DVDND,DVSOR,QTNT)
EXECUTE SFDP.(DVDHD,SPDVSR,QTNT)
EXECUTE DCEXiT.(ERRLOC)

TSX
0PN
OPN
OPN

TSX
OPN
OPN
OPHN

TSX
OPN
OPN
OPN

$DFAD, 4
ADDEND, TAGL
AUGEND, TAGZ
SUM, TAG3

$DFSB, 4
SUBTRA, TAGY
MINUND, TAGS
DIFF,TAGO

$DFMPL L

MLTPND, TAG?7
MLTIER,TAGS
PRODCT, TAGS



wheres

OPN

TAGH

ADDEND

AUGEND

SUM

SUBTRA

FMINUND

DIFF

MLTPND

MLTIER

PRODCT

PALE iV

TSX $OFDP, &4

oPH DVDiiD, TAGLO
OPN DVSOR, TAGL11
OPN  QTNT,TAGl2

TSX  $SFDP,H

OPN  DVDiiD, TAG13
OPN  SPDVSR,TAGLh4
QPN QTNT,TAG15

TSX $LOCEXIT, 4
OPH ERRLOC

Is any operation code which allows an address
(and tag, If the tag poslition is used).

is any Index register to modlfy the operand,
except index register ko

is the location of the high=order part of the
addend. The low~order part is at -
ADDEND+1(FAP), or If the high-order part is at
ADDEND(2), then the 1low-order part is at
ADDEND(1).

is the locatlion of the high=order part of the
augend,

is the location of the high=order part of the
sum of the addend and the augend.

is the location of the high=order part of the
subtrahend.

is the location of the high-order part of the
afnuend.

is the location of the high~order part of the
subtrahend minus the minuend,

is the location of the high-order part of the
multiplicand,

is the location of the high-order part of the
mulitipllero

is the locatlion of the high-order part of the
product of the multiplicand times the
multipliero
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DVDND

DVSOR

QTNT

SPDVSR

ERRLOC

Restrictions:

Execution:

PAUL &4

Is the location of the high~order part of the
dividend,.

is the location of the high-=order part of the
divisor.

is the location of the hligh-order part of the

quotient of the dividend divided by the
divisor,

is the location of the single=-preclsion
divisor,

is the location to which control is to return
If the dlvisor {s zerc., This should be set by
an ASSIGN statement 1In FORTRAN and HMADTRAN

programs,
The tag of an operand may not be UL,

The operands may not be indirectly

addressed,
DFAD causes the double=precision
numbers to be added togethers The

result Is double=precislon,

DFSB causes one double=preclision number
to be subtracted from the other, The
result is double~precision,

DFMP multipllies two double~precision
numbers together. The result |Is
double«preclision,

DFDP divides one double=preclsion
nuriber by another, The result 1is
double=precision,

SFDP divides a double-precision number
by a single=precision number, The
result is double~precision,

DCEXIT allows the user to specify the
locatlion to which control is to go |If
division by zero iIs attempted,
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Entry Name: DL

Purposes To duplicate the FAP coding for the
FORTRAN bullt=in function, DU, for
use with HAD=coded subprogranse

Lengths 7 octal locations

Transfer Vector: Hone

Calling Sequence:

1AD EAP,
x = f}liie(Y,Z) CALL DlM;Y;Z
ST@ X
whare:s
the argusents and functions are floating=polint.
Usage: The routine finds the positive
d} fference between the two arguments,
‘eeey Arg@ =4 1N (Argi, Arg’z‘}e
jdentiflication: MDDEM appears in columns 73-77 of the

binary deck and the symbollc deck.
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GIsS SUBPROGRAM
Entry Name:

Furpose:

Lengths

Transfer Vector:

Error Procedure:

Calling Sequences:
EQRIRAN
EX = EXPF(X)

where:

YRabL Lo

EXP Version 11

Computesze’< for a single floating~
point argument.

124 octa! locations plus  four
temporary erasable locations,

None

If the argunent is greater than 88,028,
the subprogran ERR@R Is called. |If the
argunznt 'is less than =-88,028, a result
of zeo ls returned.

HAD EAP

EX = EXP. . X) CLA X
TSX  $EXP,b
ST  EX

X is a floating=point nunber between =~88,028
and +88,028.,

Raeferences:

SHARE Dist-ibution Nos. 507
and 571 iB FXP
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CISS SUBPROGRAM
Entry Name: EXP(1
Purposez: To compute lJ o Wwhere | and J are
fixed=polint variables.
Length: ' 5 octal locations plus two temporary
. locatlions
Transfer Vector: None
Error Procedure:? None
Calling Sequences:
EAP EORTRAN
CLA 1 ITRJ = leey
Lbq J
TSX S$EXP(1,h4
ST ITOJ
where:
I Is a fixed~polint variable, stored In the decrement,
J is a fixed-point vartable, stored in the decrement,

1T@J is the fixed=point result, stored In the decrement.
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CISS SUBPROGRAM

Entry Name: EXP(2 Version 11}

Purpose: To compute x%, where X is a floating~
point variable and K Is a fixed=point
varlable.

Length: 131 octal locations plus two temporary
erasable locatlions

Transfer Vector: ERR@R, LDUMP

Error Procedure: If there is a large negative exponent

and small base, the divide check 1lght
Is turned on and the subprograms ERR@R
and LDUMP are called,

Calling Sequences:

EQRIRAN EAR

Y = X #e K CtA X
LbQ K
TSX  $EXP(2,4
sTg Y

where:
X iIs a floating~point varilable and

K is a flxed=polint variable, stored in the decrement
in FAP,
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Entry Names

Purpose:
Length:
Transfer Vector:

Error Procedure:

Calling Sequences:

EQRIRAN
W=y enZ

where:

PAGLL du

EXP(3 Version I

To compute Y#«Z, where Y and Z are
floating=polnt varliables,

236 octal locatlions plus four temporary
erasable locatlions

ERR@R, LDUMP

If there Is a negative base and
non-liategral exponent, the subprograms
ERRER and LDUMP are called.

EAF

CLA Y

Lbq  Z

TSX  EXP(3,4
ST W

W, Y and Z are floating=polnt variables.
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€155 SUBPROGRAN

Entry Names:

Purpose:

Length:
Transfer Vector:

Error Procedure:

Calling Sequences:

FORTRAN:

MAD?

FAP:

where:

PAGL &7

FINT, HMINT

To convert FORTRAN Integers to HMAD
integers, or MAD Integers to FORTRAN
Integers.

33 octal locatlons

WRFLX

If a HAD integer Is too 1large to be
converted into a FORTRAN iInteger, the

following message Is printed:
"MAD INTEGER EXCEEDS 32767!
module 32768

and the HMAD Integer
taken as the argument.

EQUIVALENCE (A,J)
As FINT (1) I = MINT (J)
J = FINT. (1)

INTEGER J,FINT., I

TSX $FINT,H
PZE !
STg J

‘ = MlNTa(J)
INTEGER 1,MINT,,J

TSX  $MINT,4
PEE J
ST¢ i

i refers to a MAD (full word) integer.

J refers to a FORTRAN (decrement) integer.

A is equivalent to J.

Executlion:

MAD integer into
FORTRAN integer, |If the MAD integer
larger than 32767, a message
printed, and then the Integer
32768 is taken as the argument.

FINT converts a

MINT converts a FORTRAN Integer iInto

MAD Integer.

is

a
ls
is

modulo

a



PP
HIE DRI

LI3S SUBPROGRAIL
Entry Name:
Purpose:

Length:

Transfer Vector:
Calling Sequence:
where:

NAME

H

N

FLIP
To transpose a matrix,
132 octal locations
003311, EXIT
MAD: EXECUTE FLIP.(NAME,M,N)

is a two=dimensional array dimensioned
as

(MAX(H,N), MAX(HM,N))

Is an integer varlable corresponding
to the numiber of rows In the array NAME.

Is an integer variable corresponding to
the number of columns in the array NAME.

s
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Entry Names:

Purposes

Lengths
Transfer Vector:

Error Procedure:

Calling Sequences:

EQRTRAN
X = INDVF(X,H)

where:

PAGE 19

INDV, DPNV

To obtaln in floating=point arithmetic

the numerical solution of a system of
Nth order, non-linear, simultaneous
ordinary differential equations,
essentially by writing the inltial
conditions and differential equatlons
In any desired FORTRAN or FAP language.

626 octal locations
ERR@R, LDUMP

If sense light 1 Is not on for the
first entry to INDV or 1If there are
more than 50 dependent variable
statements, the subprogram ERR@R |is
called, Upon return to INDV, . the
subprogram LDUMP s called.

EAP

CLA X

Lbq  J

TSX  $INDV, b
STP X

X is the independent variable and

H Is the increment.

EQRIRAN
Y = DPNVF(Y,DY)

where:

EAE

CLA Y

Loq DY

TSX  $DPNV, &
ST Y

Y s the dependent variable and

DY is the increnent using Adams four point formula.
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Reference: : SHARE Distribution Nos. 413 and 827,
GL AIDE1l
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CISS SUBPROGRAM
Entry Hame:
Purpose:

Length:

Transfer Vector:

Calling Sequence:

where:

PAGE 21

INT

To duplicate the FAP coding for the
FORTRAN built-in function, INTF, for
use with MAD=coded subprograms.

7 locations

None
HAD EAP
X = INT.(Y) CALL INT,Y

ST@ X

the argument and function are floating=polint.

Usages:

Identificatlon:

The routine truncates the argunent
(sign of argument tlnes largest
Integer less than or equal to absolute
value of the argument).

MDINT appears in columns 73-77 of the
binary and symbollic decks.
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L1539 SUBPROGRAN

Entry Names:

PAGE 22

IPSET, I1PPAR, I@QEND, 18SCP, IBITR

Purpose: Calls to these programs are complled
into the MAD prograa during ™MADTRAN
translation of FORTRAN /0 statements
involving iterations,

Lengths 71 octél locatlons

Transfer Vector: None

TIA to supervisor: None .

COMMON: None

Error Procedure: None

Calling Seqguenc

where:

where:

es

FORTRAN: PRINT 1, (AC1), | = J,K,L)

PRINT could be also READ, WRITE OUTPUT TAPE, READ
INPUT TAPE.

1 is the format statement number.

A 1Is the name of an array where the ith element,
l+Lth element, .., (until J+{N=*L) Is greater than
K) will be printed.

MAD: PRINT FPRMAT ALPHA, L1, I@SET.(L@C1)
EXECUTE 1@PAR, (L2)
EXECUTE 1PEND, (L@C2)
EXECUTE I@1TR.(V, M1, M2, M3)
EXECUTE 18SCP,

PRINT F@RMAT could also be READ FORMAT, WRITE BCD
TAPE or READ BCD TAPE.

ALPHA is the format name.
L1 and L2 are normal 1/0 lists.

L@Cl is the location where the {AD seguence
begins. :
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Execution:

Restrictions:

PAGE 23

Lpc2 Is the location where the. program wlll go
after completing the list, If omlitted, control
will return to the statement following YEXECUTE
IQEND,

V is an 1iteratlon varliable (usually used for
indexing).

M1l is the Initial value of the iterative varlable
Ve

M2 Is the last value of V.
M3 1Is the Increment -to be used on V.

Executing I@SET will cause the program
to leave the 1/0 1ist without
terminating the format, transferring
control to L@§C1,

Executing I@PAR will cause the list L2
to be written (or read) as though part
of the original 1/0 list,. The format
will be continued exactly as though the
lgst were part of the original 1/0
1 st.

 Executing IPEND terminates the 1/0 list
and returns as indlcated above,

Executing 1@ITR causes V to be set to
Its initlal value, M1, and the values

of M2 and 13 to be saved for use of
1PSCP, :

Executing I@#SCP causes the value of V
to be compared with M2, and, if 1less
than M2, causes it to be incremented by
M3 and then returns control to the
beginning of the corresponding
Iteratlon; otherwise, control goes to

the statement following the YEXECUTE
igscp,t

When used in the 1list for |I@PAR,
multiply subscripted arrays must appear
with multiple subscripts or with a
variable single subscript (i.e., If BB
Is a nultiply subscripted array, then
elther BB or BB(5) is illegal), IBITR
and [@SCP may be nested three deep, but
there must be an P'EXECUTE 1@SCP.?
corresponding to each use of IBITR for
proper nesting.
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LISS SUBPROGRAN
Entry Nama:

Purnose:

Length:
Transfer Yector:

Errcr Procedure:

Calling fequence:

PAGE 25

LBG

Computes the floating=point natural
logari thm,

127 octal locatlions
ERR@R, LDUMP

If the argument is less than or equal
to zero, then control Is transferred to
the subprogran ERR@R. The subprogranm
LPG then transfers to LDUMP.

EORTRAN HAD EAP
ELNS = LOGF(X) ELNX = L@G,. (X)) CLA X
TSX $LOG, 4
ST@ ELNX
where:
X ls a floating=polnt number greater than zero.
ELNX Is equal to log, X, In floating=point.
Reference: SHARE Distribution No. 665, IB L@G 3
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Exampless

1)

2)

FORTRAN:

MAD:
QQoG0o3

FORTRANS

MAD:
QQoo0s

PRINT 2, (AC1), | = 1,20)
PRINT @HLINEFPRMAT QQ0002,

EXECUTE
EXECUTE
EXECUTE
EXECUTE

IgITR. (1, 1,20,1)
IBPAR. (A(1))
1@SCP,

IREND,

VoL 4%

IASET, (QQ0003)

PR'Nsz((B(l'J)f | = 1’3)‘ J = 1,3)

PRINT @NLINEFARMAT QQ0002,

EXECUTE
EXECUTE
EXECUTE
EXECUTE
EXECUTE
EXECUTE

Ig1TR, (1, 1,3,1)
1211R. (J, 1,3,1)
tPPAR, (B(1,J))
IBscpP,

1PSCP,

IPEND.,

I#SET.(QQ0005)
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LTSS SUBPROGRAM
Entry Name: 1AXG

Purpose: To duplicate the FAP coding of the
FORTRAN bullt=in function, MAXOF, for
use wlth MAD~coded subprograns.

tLength: 25 octal locatlions

Transfer Vector: None

Calling Sequence:

MAD EAP
J = MAXO. (1, ,000,1.) CALL MAXO,Lz,ooo,l
< " ST J m
where:

the arguments {(any number of arguments greater than
one) are fixed=point and the functlon is
filoating=point.

Usage: The routine finds the maximum value
of the arguments,

identiflication: MDMAXO appears In columns 73«78 of
the binary and symbolic decks.
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LI5S SUBPROGRAM
Entry Names:

Purpose:

Length:
Transfer Vector:
Calling Sequence:

MAD
J = MAXI.(YI'ooo'Yr‘)

J = XMAXOo(k’aoo'ln)

where:
the arguments and
the arguments and
and there can be
arguments.

Usages:

identiflcation:

PAGE 27

MAX1, XiMAXO

To duplicate the FAP coding of the
FORTRAN bufit-in function, MAX1F and
XHAXOF, for use with ilAD=coded
subprograms.

22 octal locatlons

None
EAE |
CALL MAXI,XI,Q.,,Yn
ST X

CALL XMAXU, lz FEEN-Y, {”
ST@ J

function of MAX1 are floating=point,
function of XMAX0 are fixed-point,

any number (greater than one) of
The routine finds the maximum value
of the arguments,

MDMAX1 appears In columns 73-78 of
the blnary and symbollic decks,
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CISS SUBPROGRAI
Entry Name: M INO
Purpose: To duplicate the FAP coding of the
‘ FORTRAN bullt=in functlon, MINOF, for
use wlth MAD-coded subprograms.
Length: 26 octal locations
Transfer Vector: None

Calling Sequence:

HMAD EAP
X = HINO.Cl, puaenly) g%l. ;ﬂNO, ltseeesln
where:
the arguments are fixed=point _
and the function Is floating~point,
Usage: The function is used to find the
smallest value of the set, l;,c000.1n
ldentiflcation: MDMING appears In columns 73-78 of

the blnary and symbolic decks,
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LISS SUBPROGRAM
Entry Names:

PurpoSe:

Length:
Transfer Vector:
Calling Sequence:

HAD
X = aa‘Nlo(YJ‘...'Yn)

X = XMINOoCl, souo,l,

PAGE 29

MIN1, XMINO

To duplicate the FAP coding of the
FORTRAN bullt=in functlions, MIN1F and
XHINOF, for use wlth MAD~coded
subprograms.,

235 octal locations

None

EAP
CALL MINL, Y p0ee,¥n
STg X

) CALL XMINO, ., 000,
stp x0Tt

the arguments of MINl are floating~polint and the mode of
the function Is floating=point,

the arguments of XMINO are fixed-point and the mode of
the function Is floating=point,

and for elther entry the number of arguments Is greater

where:

than lo
Usage:
Identification:

The routines find the minimum value
of at least two or more arguments,

HDMIN1 appears in columns 73=78 of
the binary and symbolic decks.
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Entry Name:

Purpose:

Length:
Transfer Vector:
Calling Sequence:

MAD
Z = MPD.(X,Y)

where:

the arguments and
Usage:
identi fication:

HPD

To duplicate the FAP coding of
M@DF,
use with MAD=coded subprograms.

FORTRAN bullt~in function,

14 octal locations

None

EAP

CALL @D,X,Y
ST Z

function are floating=point,

The function Is deflned as
ARG, =(ARG,~/ARG )*ARGQ » where
integral part o% Xeo

MDM@D appears In columns 73~77 of

binary and symbolic decks.

PAGE 30

the
for

(X) =

the
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CISS SUBPROGRAM
Entry Name: RANN@, SETU

Purpose: Generates a floating=point number between
0 and 1.0 with rectangular distributicn,

The cycle time for each value of SETU is 237,
Length: 42 octal locations
Transfer Vector: None
Error Procedure: None
Calling Sequence:
for RANN@-
EOQRTRAN MAD EAP
A=RANN@BF (X) A=RANN@. (X) TSX $RANNG, &
STP A
where:
X Is a dumay argument,
A is a floating=point random number generated
by the formula
R =R,,. (277 +3)(Mpn2 %)
Rs =1 unless the subprogram SETU is
used to change it,
for SETU-
EQRTRAN MAD EAP
B=SETUF (1) B=SETU. (1) CLA I
TSX $SETU, &
i PEE  ,,5
where:
1 is a fixed=point varlable used to change the

starting value of R, o

B Is a dumny argument.
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£I53 SUBPROGRAI

Entry Name:

SIMCS

Purpose: Simulates a FORTRAN function call to
XSIMEQ. Thls routine is used by the
library subprogram XSMEQ.

Length: 42 octal locatlons

Transfer Vector: XS1MEQ

Common: 77775

Calling Sequence:

MADTRN:

MAD:

where:

MXFR

NFR

LFR

ARY

MFR

CALL SIMCS (MXFR,NFR,LFR,A,B,D,ARY,FR)
EXECUTE SIMCS.(MXFR,NFR,LFR,A,B,D,ARY,MFR)

Is a FORTRAN (decrement) Integer giving the
maxinum number of rows the matrix A may have.

Is a FORTRAN (decrement) integer giving the number
of rows or columns in the matrix A at the time
XSMEQ Is called,

ts a FORTRAN (decrement) Integer glving the number
of columns In matrix B,

is an unsubscripted floating~point ‘variable
referring to the square matrix A. Upon return,
the answers (the X wmatrix) wlll replace the A
matrix,

Is an unsubscripted floating=-point variable
referring to the matrix B.

is a floating~point variable by whose value the
value of the determinant of the matrix A will be
scaled. Upon return, D = D«Det(A),

refers to a one~dimensional array whose length is
greater than or equal to NFR.

upon return will contaln a FORTRAN (decrement)
Integer which will be
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1 If the solution was successful
2 {f an overflow occurred
or 3 If the matrix A Is singular.

Execution: Given the above calling sequence,
SH4CS reforms it in such a way as to
simulate a FORTRAN function call,

XSIHMEQ is called by this routine.

Upon return from XSIMEQ, the

resulting Integer value Is stored 1in
MFR.

A programmer may call this routine
instead of XSIMEQ If he first

1, alters his integers to make them
FORTRAN (decrement) Integers (by
multiplying each of them by
2.P,18, or shlfting the Integers
left 18 places, or calling FINT)

and 2, interchanges rows and columns in
the A and B matrices so they
appear as FORTRAN
two~dimensfional arrays.

and If upon return he

1, alters the resulting FORTRAN
(decrement) integer to transform
it into a MAD (address) Integer
(by dividing it by 2.,P.18, or
shifting the integer right 18
places, or calling MINT)

and 2, interchanges rows and columns of
' the X (or A) matrix so It
appears as a MAD two-dimensional

array.

Restrictlons: All Integers are FORTRAN (decreinent)
- Integers,

The matrix A must be a square matrix.

The matrices A and B must not be
subscripted in the call, Further,
their 'base elements' must be set to
1, that 1Is, A(l) is the same as
AL, L),

Reference: CC~174
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CIS3 SUBPROGRAN

Entry Name: SIN, C@s

Purpose: Computes the sine or cosine of a
floating=point radian argunent.

Length: 172 octal locations

Transfer Vector: : Hone

Error Procedure: None

Calling Sequence:

EORTRAN MAD EAR
SINX = SINF(X) SHiX = SIN.(X) CLA X ,
TSX  3$SIN,4
ST  SINX
where:
X is the angle in floating~-polint radians,

SINX Is the computed sine of X In floating=-point,

Reference: SHARE Distribution No, 510, IB SIN 1
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Entry Name: (SL1) Version I

Purpose: To provide 1list Indexing for the
Input of nonsubscripted arrays.

Length: 17 octal locatlions

Transfer Vector: Hone

Error Procedure: ilone

Calllng Sequence:

EORTRAN EAP,
DIMENS 14l SYHBAL (100) TSX  $(SLI),b
READ 1, SYibpL  PEE  SYMugL + 1
PZE 100
5SS 99

SYMBUL BSS 1

where:

SYMBPL 1is the first location In the array to
be Indexed.

100 Is the number of variables In the array
SYi{BYL to be transuitted.
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To provide 1list indexing for the

$(SLy), b
SYMB@GL + 1
100

CISS SUBPROGRAM
Entry Hame: (SLY) Version 11
Purpose:
output of nonsubscripted arrays.
Length: 17 octal locatlons
Transfer Vector: tione
Error Procedure: None
Calling Sequence:
 EORIRAN EAP.
DIMENSI@N SYii8gpL (100) TSX
PRINT 1, SYHBYL PZE
PZE
BSS
SYidBpL 8SS
where:
SYMBGL s the first 1locatlon in

100

be indexed.

is the number of variables
SYHMUB@L to be transmitted.

the array to

in the array
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LTSS SUBPRUGRAM
Entry Hames

Purpose:

Length:
Transfer Vector:

Error Procedure:

Callling Sequence:

EQRIRAN
SQX = SQRTF(X)

where:
X

SQx

Reference:

PAGE 37

SQRT, SQR

Coiputes the square root of a floating~
polnt arguaent with elther entry.

110 octal locations
ERRYR, LDUMP
If the argument Is negative, control

transfers to the subprograa ERRPR and
then SQRT transfers to LDUMP,

tAD EAP

SQX = SQRT.(X) CLA X
TSX  $SART, &
ST§  sax

Is a floating=point variable whose square
root Is to be calculated,

Is the square root of X in floating=point.

SHARE Dlstribution No, 703, CS SQTh4
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LISS SUGPROGRA!
Entry Name:

Purpose:

Length:
Transfer Vector:

Error Procedure:

Calling Sequence:

PAGE 38

TAN, COT

Computes the tangent X or cotangent
X for any single precision
floating=point arguaent glven In
radians,

244 octal locations
ERRYR, LDUMP

If the_ argument for TAN s greater
than 2° -1 or If the argu.aent for C@T
Is less than 27%%, then control s
transferred to the ERRPR subprograii,
The subprograa TAll, C@#T then calls
LDUMP,

FORTRAN HAD EAP
TANGX=TANF(X) TANGX=TAH, (X) cLA X
TSX $TAN, 4
ST¢ TANGX
where:
X Is any single precision floating=point argumnent

glven In radians whose tangent Is to be coputed.

TANGX Is the floating=polnt result of the tangent X,

Reference:

SHARE Distribution No. 507, 1B TAHNl
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IS5 SULPRUGRAIL

Entry Haae: TAil

Purpose: Computes the hyperholic tangenf of X
for any single precision
floating=point arguent given 1In
radians.

Length: 143 octal locatlons

Transfer Vector: None

Error Procedure: Wone

Calling Sequence: )
EQRTRAN MAD EAP.
ANS = TAHHF (ARG) AlS = TAHH, (ARG) CLA ARG

TSX  $TAW, &4
ST®  ANS

wheres

ARG Is a floating=-point radian argument whose
hyperbolic tangent Is to be coupleted.

AlS Is the floating=point result of the
hyperbolic tangent of ARG,

References: SHARE UListribution o, 507, B TANN
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LI5S SULPROGRAN

Entry Htame:

Purpose:

Length:
Transfer Vector:
Calling Sequence:
HAD
X = XDIM.(1,d)

where:

the arguients and
Usage:
Identiflcation:

PAGE 40

XD

To Jduplicate the FAP coding of the
FORTRAIl bullt«in function, XDULiF, for
use with AD=coded subprograis.

7 locations

iHone
EAP,
CALL xDl""" "J
STy X

function are fixel=point numbers.

The routine finds the positive
difference between the two arguments,
‘Qe.' ARGI - ol.l‘(ARGz ¢ ARG; ).

ADXD 11 appears In coluans 73-78 of
the binary and symwbolic decks.
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L1535 SUBPROGRAN

Entry leme:

XoTaM

Purpose: To allow MAD an: {IADTUN routines to
call XDETHH, a prograa to compute the
value of a determinant. This value
Is then wodifiel by a scale factor,

Lengtna: 53 octal locatlions

Tranifer Vector: DETCS, FINT, MINT

Calling Sequence: JADTRN: 11 = XDTRMF (i, HP,A,D)
lAl e vl o= XDTRM (N, P, A, D)

INTEGER i1, N,ii@, XDTR!,
whares

N refers to an Integer whose value Is equal to the
paraveter N in the ADTEN stateaent 'DIMENSIPH
ACHL,N)Y or Is the third elenent In the HAD
dimension vector describing the watrix A,

N@ refers to an Integer giving the nuaber of rows or
colums In the matrix A at the ti~e XDTU1 s
called.

A Is an unsubscripted floating=point variable
referring to the matrix. In a !AD prograa, the
'base elenent’ of this array wmust be 1, Upon
return, this matrix way be altered,

D Is a floating-point variable by whose value the

M

value of the Jeteriiinant will be .:odifleld, Upon
return, D = DwDet(A),

upon return will be
1 if the solutlion was successful

2 if an overflow occurred

or 3 if the matrix A Is singular,
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Restrictions:

Reference:

PAGE 42

This prograa wust not be usel by
FORTRAH routines,

All Integers are expected to be
nor.aal AD address Integers.

The matrix A must be a square matrix
with the 'base elenent' In the
dlauension vector defined as 1.

A in the calling sequence st not be
subscripted,

XDTRH4, raust appear in an lInteger
declaration In a #AD prograa.

CC=174
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CISS SUBPRUOGRAR
Entry Names:

Purpose:

Lengths
Transfer Vector:
calling Seduencc:

MAD
J = x‘NTa(Y)

J = XFIX.(Y)

where:

PAGL 43

- XWNT, XFIX

To duplicate the FAP coding of the
FORTRAIl bullt=in functlon, XINTF and
XFiXF, for use with AD=coded
subprograis.

12 octal locatlons

iWone
EAP.
CALL XINT,Y
STP J
CALL XFIX,Y
STQ J

the arguaent is a floating=-polint number and,

the function s flxed=point.

Usage: -

ldentiflcétion:

The routine truncates the arguaent
(sign of argument times largest
Integer less than or equal to
absolute value of the argument).

MDXINT appears In columns 73-78 of
the binary and symbolic decks.
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CISS, SULPROGRAI

Entry Hame:

PAGL &4

XL¥cC Version 11

Purpose: Finds the location where a variable
Is stored.,
lLengths 26 octal locattions
Transfer Vector: Wone
Error Procedure: None
Calllng Sequence:
EORTRAR EAP
L = XLPCF(n) CLA N
TSX $XLPC, 4
STy L
where:
N Is the variable whose location Is to be foun.d,

L is the location of N,
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Entry dame: XHAX1

Purpose: To dupllicate the FAP coding of the
FORTRAM built=in function, XJAXlF, for
use with ilAD-coded subprograis.

Length: 27 octal locations

Transfer Vector: Wone

Calling Sequence:

HAD EAP,
J = XHAXI.(!Z,...,YH) g¢;L ﬁ“AX1'!zt°°'0Yn
where:
the arguments (any nuaber of arguients greater than one)
are floating=point and
the function is fixed-point,
Usage:? The routine finds the awaxiauir value
of the arguuents,
ldentification: MDIHX1 appears in columns 73-77 of

the binary an! symbollc Jdecks,
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LISS SUBPROGRAM

Entry Name: Xellidl _

Purpose: To dupllcate the FAP coding of the
FORTRAHN built=in function, XilillF, for
use with ilA=coded subprograms,

Length: 31l octal locations

Transfer Vector: None

Calling Sequence:

HAD EAP.
J = anNle({z,...,Yn) g#;L jnlﬂl,fz,...,Yn
where:
the arguitents are floating-point and
the function is fixed=point.
Usage: | The routines find the miniiaua value of
the arguaents,
ldentification: DXiidl appears in coluans 73~78 of

the binary and symbolic Jecks.



CC=274

CTSS SUBPROUGRAN
Entry Naue:

Purpose:

Lengths
Transfer Vector:
Calling Sequence:
HAD
K = Xipb,(1,d)

where:

the argunents and

Usage:

Identiflcation:

PAGL &7

Xelpb

To Jduplicate the FAP coding of the
FORTRAW built-in function, XiigvF, for
use with HAb=coded subprograais. ‘

7 locatlions

lone
EAR
STY K

functions are flxel=point,

The function Is defincgd as
ARGz=(ARG, /ARG ), where (X) = integral
part of X. ‘

ADXeiD appears in coluans 73-78 of
the binary and syibolic Jdecks.
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CISS SUGPROGRAN
Entry Names:

Purpose:

Length:

PAGE 438

XSI1GH, SIGN

To duplicate the FAP coding of the
FORTRAIl bullt=in functions, XSIGIlF
and SIGHF, for use with lAD=codel
subprograms,

6 locatlions

Transfer Vector: Hone
Calling Sequence:
MAD EAP
Z = SIGH.(X,Y) CALL SIGH,X,Y
STy z
K = XSIGH.(1,4) CALL XSIiGi,t,d
STy K
where:
the argument and function of SIGN are floating=point and
the argunent and function of XSIGH are fixed=point.
Usage: The routine does a transfer of sign
(Sign of Arg, times  Argy do
identification: HDSIGH appears In colunns 73-78 of

the binary and syabolic decks,
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CISS SUBPROGRAM

Entry Name:

XSHMEQ

Purpose: To allow MAD and HADTRN routines to
call XSIMEQ, a progran to solve the
matrix equation AX=B for the unknown
matrix X,

Length: 116 octal locatlons

Transfer Vector: FINT, MINT, SIMCS, FLIP

Calllng Sequence:

MADTRN:

MAD:

where:

MXR@W

H

SCALE

M = XSHEQF (MMXR@:i,N,L,A,B,SCALE,ARRAY)

M = XSMEQ.(MXR@W,N,L,A,B,SCALE,ARRAY)

refers to an integer whose value Is equal to the
paraneter MXR@W of the MADTIIN statement 'DIMEISI@il
ACMXRPW,J) ",

is an Integer giving the number of rows or columns
in the matrix A at the time XSMEQ is called,

Is an integer variable whose value Is equal to the
number of columns In matrix B.

Is an unsubscripted floating=-point wvariable
referring to the matrix A. In a 4AD program, the
'base element' of this array wmust be 1. Upon

return, the answers (the X matrix) will replace
the A matrix.

s an unsubscripted floating=point variable
referring to the matrix 8. 1In a MAD program, the
'base element' of thls array rnwust be 1, This

matrix must be dimensloned in MADTRN as ‘'B(i1,J)!
where | and J are integer constants each greater
than or equal to H,

is a floating=point variable by whose value the
value of the deter.alnant of the matrix A will be
scaled. Upon return, SCALE = SCALE * Det(A).
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ARRAY refers to a one-dimenslional array whose length' is
greater than or equal to fl,

M upon return will be

1 if the solutlion was successful

2 if an overflow occurred

or 3 if the matrix A Is singular.

Restrictions:

Reference:

This prograa mwust not be called by
FORTRAK routines,

All integers are expected to be
noraal iAD address integers.

The matrices A and B must not be
subscripted in the call to XSHEQ.
Their *base eleaents' in their
respective diaension vectors .aust be
set to 1,

The matrix A must be a square matrix.
Each maxiaun subscript of wmatrix o
must be greater than or equal to il,
the nusber of rows of matrix A.

XSHEQ, must appear in an integer
declaration in a MAD program.

CC~174
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-

IS5 SUBPROGRAM

Entry Hawes: 201300

Purpose: Computes Y& where Y and £ are
floating=point variables,

Length: 106 octal locations

Transfer Vector: SQRT, LPG, EXP, ERRYR, LDUAP

Error Procedure: The subprograa ERRPR is callel |If

Y € 0 and the # Is not an Integer,

Callling Sequence:

HAD EAP.

X = Y,P.2 CLA Y
Lbq £
TSX  $.01300,4
STy X

where:

X, ¥, and 2 are floating-point variables,
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CISS SUBPROGRAM
Entry Hame: .01301
Purpose: Cunputes XK’ where X is a floating~-
point variable and K is a fixel=point
variable,
Length: 43 octal locations
Transfer Vector: None
Error Procedure: Hone
Callling Sequence:
HMAD ‘ EAP
Y = X.P.K CLA X
Lo K
TSX $.01301,4
STP Y
where:
X is a floating=point variable.
K is a fixed=point variable stored in the address

in FAP,.

Y Is a floating=point variable equal to X K'.
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CISS SUBPRQGRAM
Entry Name:

Purpose:

- Length:

Transfer Vector:

Error Procedure:

Calllng Sequence:

MAD
IT4J = 1.P.J

where:

{1, J, and 1T@J

oU1311

To coapute IJ where | and
fixed=point variables,

42 octal locations

ifone

None

EAP.

CLA |

LDy J

TSX $.,01311,4
ST 1 Tad

PAGL 53

J are

are fixed-point varlables stored In the address

in FAP,
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- LISS SUBPROGRAM
Entry Hane:

Purpose:

Length:
Transfer Vector:
Error Procedure:

Calling Sequence:
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003310, ,03311

Computes the

linear subscripts

arrays of two subscripts.

17 octal locatlons

Mone

done

MAD EAP.
ACl,d) = ., CLA I
LbG J
TS X $.03310,4 or ,03311
TXH A, ADLA
STY SUBSCR
where:
A Is the nadse of the array.
ADIrl Is the location of the Jdimension vector.
I and J are subscripts,

SUBSCR Is the linear subscript which is returned to
address of the AC.

for

ihe



