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PREFACE

This publication describes the subprograms available to users of the
CRAY-1 and CRAY X-MP Computer Systems. It also contains subprograms that
allow the translation of a subset of International Business Machines
(IBM) or Control Data Corporation (CDC) file types online to a Cray
Computer System.
The user of this manual is assumed to be familiar with the Cray Operating
System (COS), and either the Cray FORTRAN Compiler (CFT), or the Cray
Assembly Language (CAL). The following Cray Research publications might
be helpful:

CRAY-0S Version 1 Reference Manual, publication SR-0011

Macros and Opdefs Reference Manual, publication SR-0012

FORTRAN (CFT) Reference Manual, publication SR-0009

CAL Assembler Version 1 Reference Manual, publication SR-0000

CRAY-0S Message Manual, publication SR-0039

SKOL Reference Manual, publication SR-0033

COS Table Descriptions Internal Reference Manual, publication sM-00457

Pascal Reference Manual, publication SR-0060

* This manual is available only on tape. See your CRI site analyst for
information.
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INTRODUCTION

This manual describes the subprograms provided in the standard libraries,
$ARLIB, $FTLIB, $IOLIB, $SCILIB, $SYSLIB, and $UTLIB. Routines generated
by CFT in the form of inline code are not included in this manual but are
described in the FORTRAN (CFT) Reference Manual, CRI publication SR-0009.

Section 2 provides a subprogram summary grouped alphabetically by primary
reference name within each library. Sections 3 through 7 provide
detailed descriptions and calling sequences of the subprograms listed in
section 2. Sections 3 through 6 cover specific subprogram applications
and common mathematics, scientific mathematics, input/output, and dataset
management. Section 7 is a collection of special purpose subprograms,
grouped by application. These applications are debugging aids, job
control, floating-point interrupt control, time and date requests, and
control statement processing. The last subsection in section 7 consists
of routines whose applications do not lend themselves to any particular
grouping and are therefore listed separately. Section 8 presents
procedures and functions that reside in the Pascal runtime library,
$PSCLIB. Section 9 describes multitasking subprograms.

SUBPROGRAM CLASSIFICATION

The subprograms described in this manual are either subroutines, scalar
functions, or vector functions. Some subprograms can be used as either
subroutines or scalar functions. Scalar functions produce a single
result while vector functions produce a vector of results. Some vector
functions (called pseudo vector functions) call the corresponding

scalar functions. Such a scalar function call can occur when the vector
function performs infrequently used calculations or when the calculation
is not suited to vectorization.

In general, arquments to vector call-by-value functions are passed in V
registers; scalar arguments are broadcast if necessary. However, some
routines implicitly called by CFT, such as exponentiation, have mixed
scalar and vector arguments.
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CFT LINKAGE METHODS

The CFT-callable library routines are accessed by one of two methods:
call-by—~address or call-by-value. Subroutines are always accessed by the
call-by-address method. Library functions intrinsic to CFT, or user
functions named in a VFUNCTION directive, are accessed by CFT in either
call-by-address or call-by-value mode, depending on context.

In call-by-value mode, arguments are loaded into either S or V registers,
and the function returns its result in S1 or V1 (S2 or V2 are also used
for complex or double-precision functions). Vector functions must also
have the vector length present in the VL register.

In call-by-address mode, addresses of arguments are stored sequentially
in memory. Under the CFT 1.10 version of the calling sequence, the
address of the first argument is stored at entry 1, the second at entry
2, etc. Under the CPFT 1.1l version, the list of addresses is stored in a
block of memory allocated for that purpose. Functions return their
results in registers. Subroutines return results through their argument

lists. (For information on the new calling sequence, see the Macros and
Opdefs Reference Manual, CRI publication SR-0012.)

By convention a call-by-value has a % suffix (for example, SIN%), and a
vector call-by-value has a % prefix and suffix as shown below.

Type Call by Call by
Address Value

Scalar RTE RTE$%

Vector $RTE SRTES

Routines that are accessible from CAL programs only also can be prefixed
with a sv

CFT LINKAGE MACROS

CFT linkage macros generate code to handle subprogram linkage between
CFT-compiled routines and CAL-assembled routines. These linkage macros
and their uses follow.

CALL Provides linkage to call-by-address routines

CALLV Provides linkage to call-by-value routines
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ENTER Reserves space for parameter addresses, saves B and T
registers, and sets up traceback linkage

EXIT Initiates a return from a routine to its caller; restores
any B or T registers not considered scratch by CFT.

CFT linkage macros should be used whenever possible to maintain
compatibility across versions of CFT. See the Macros and Opdefs
Reference Manual, CRI publication SR-0012, for detailed descriptions of
CFT linkage macros and linkage conventions.

All $ARLIB, $FTLIB, $IOLIB, $SCILIB, $UTLIB, and $SYSLIB subroutines can
use any of the a, 8, V, VL, and VM registers as scratch registers;
therefore, the calling routine should not depend on any of these
registers being preserved. However, these routines preserve the contents
of registers B0l through B65g and T00 through T67g. Registers B70g
through B77g and T70g through T77g also can be used as scratch

registers.

NOTE

Cray Research, Inc., reserves the right to make future
use of any of the A, S, VvV, VL, VM, B66-B77, and T70-T77
registers in any library subroutine. Users cannot
depend on the contents of these registers being
preserved by any library routine.

CONVENTIONS

The following conventions are used in this manual.

Convention Description

Italies Define generic terms representing words or
symbols to be supplied by the user and
identify new terms

[] Brackets Enclose optional portions of a command format

(sl), (s2), etc. Content of register Sl, S2, etc., respectively

Arguments are used on entry unless exit or return conditions are
specified.
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SUBPROGRAM SUMMARY 2

INTRODUCTION

This section summarizes the subprograms in this manual. These
subprograms are callable from CAL or Cray FORTRAN programs and reside in
the $ARLIB, $FTLIB, $IOLIB, $UTLIB, $SYSLIB, and $SCILIB libraries.

$ARLIB contains routines primarily concerned with returning some numeric
result. Mathematical routines intrinsic to FORTRAN such as SIN reside
here.

$FTLIB contains CFT-specific routines such as ICHAR, LEN, and 1OC.

$I0OLIB contains routines that move data from external devices to main
memory or control that movement.

$UTLIB contains routines more infrequently used and of a utilitarian
nature.

$SCILIB routines perform operations such as matrix multiply or Fast
Fourier transform and must be explicitly called. Such processes are not
intrinsic properties of the Cray FORTRAN language and are independent of
specific Cray Operating System (COS) features.

$SYSLIB routines usually link directly to the operating system through a
normal exit. These routines are not usually accessible from a Cray
FORTRAN program, but are called by $IOLIB and $UTLIB routines for
specific tasks. In general, $SYSLIB serves as a link between the general
purpose $I0OLIB and $UTLIB routines and the details of COS. $SYSLIB
routines depend on specific COS features.

Subprograms implicitly called by a CFT routine (for example, routines

used for exponentiation or I/0) have a $ or % character in their
names. They are not directly callable by a Cray FORTRAN program.

TABLE DESCRIPTION

Table 2-1 contains the subprogram summary that includes the following
items.
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® Primary reference name
& Page number

e UPDATE deck name

e Entry type

e CFT call type

e Library

e OS dependency

e Purpose

PRIMARY REFERENCE NAME

Primary reference name is a general group name identifying a subprogram
and is generally similar to the subprogram name. For example, BACKSP is
the primary reference name for the backspace subprograms BACK, $BACK,
BKFILE, BKSP, $BKSP, and BKSPF. The subprograms are alphabetized by
primary reference name.

PAGE NUMBER

The page numbers of subprogram locations are listed under each primary
reference name and reference detailed descriptions of the subprogram.

UPDATE DECK NAME

UPDATE deck name is the listed name of the subprogram in the UPDATE
program library.

ENTRY TYPE

Entry type indicates the source of the subprogram call, either CFT or
CAL. Entries callable from CFT are further divided into (1)
call-by-address and (2) call-by-value. See the description of these
linkage methods in the introduction to this manual.
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CFT CALL TYPE

CFT call type indicates three classifications for CFT callable
subprograms:

S Subroutine
SF Scalar function
VF Vector function

See the introduction to this manual for a description of these
classifications.

LIBRARY

The library column indicates the library residence of the subprogram.

0S DEPENDENCY

Each subprogram is labeled either 0S dependent (Dep.) or OS independent
(Ind.). This classification is a guideline for use of the routine under
operating systems other than the current version of COS. Independent
routines can be executed under other operating systems with minor changes
such as macro redefinition or substitution of external routines.
Dependent routines rely heavily on COS features.

PURPOSE

The purpose is a 1- or 2-line description of the subprogram.

PASCAL SUBPROGRAMS

Table 2-2 summarizes Pascal subprograms with a format similar to that of
table 2-1. Exceptions are (1) the primary reference name and UPDATE deck
name are always the same; (2) those subprograms callable from CAL only
are indicated with an X; and (3) the library is $PSCLIB for all Pascal
subprograms.

SR-0014 2-3 I



Subprogram summary

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
ABORT
ABORT ABORT S $UTLIB Ind. Aborts job with traceback
ABS
REAL ABS SF $ARLIB Ind. | Computes absolute value
ACCESS
ACS ACCESS S $SYSLIB | Dep. | Accesses a permanent dataset
ACOS
ACOS ACOS ACOS% SF $ARLIB Ind. Computes arccosine
ACOSV $ACOS% $ACOS VF $ARLIB Ind. | Computes vectorized
arccosine
ACPTBAD
RCVRBAD ACPTBAD S $5YSLIB Dep. Transfers bad data to a
specified buffer for the
caller
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Table 2-1.

Subprogram summary {continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
ACQUIRE
AQR ACQUIRE S $SYSLIB | Dep. Accesses a permanent
dataset or acquires a
front-end resident dataset
and stages it to the Cray
mainframe
ACTTABLE
ACTTABLE ACTTABLE s $SYSLIB | Dep. Returns job accounting table
ADJUST
ADJ ADJUST (] $SYSLIB | Dep. Expands or contracts a
permanent dataset
AIMAG
COMPLX AIMAG SF $ARLIB Ind. Returns imaginary part of a
complex number
AINT
REAL AINT SF $ARLIB Ind. Truncates to integral value
SR-0014 2-5 I



Table 2-1. Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library { OS Purpose
Name Name Address Value CAL Only Type Dep
ALF
ALF ADDLFT $ALF S $SYSLIB | Dep. | Adds name to Logical File
Table (LFT)
AMOD
REAL AMOD SF $ARLIB Ind. Computes division remainder
AMU
™ $AMU $SYSLIB | Dep. Returns total allotted
table space
AND
BOOLEAN AND SF $ARLIB Ind. Forms logical product
ANINT
REAL ANINT SA $ARLIB Ind. Calculates nearest whole
number
ARERP
ARERP ARERP$% $ARLIB Dep. Processes $ARLIB errors
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library| OsS Purpose
Name Name Address Value CAL Only Type Dep
ARGPLIMQ
FLOW ARGPLIMQ S $UTLIB Ind. Controls listing of
argument values for every
call and return
ASCDC
ASCDC ASCDC S $UTLIB Ind. Converts ASCII character to
display code character
ASIN
ACOS ASIN ASIN% SF $ARLIB Ind. Computes arcsine
ACOSV SASINS $ASIN VF $ARLIB Ind. Computes vectorized arcsine
ASSIGN
ASS ASSIGN S $SYSLIB | Dep. Opens dataset and assigns
characteristics to it
ATAN
ATAN ATAN ATANS SF $ARLIB Ind. Computes arctangent
ATANV $ATANS $ATAN VF $ARLIB Ing. Computes vectorized
arctangent
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library| OS Purpose
Name Name Address Value CAL Only Type Dep
ATANZ2
ATAN2 ATAN2 ATAN2% SF $ARLIB Ind. Computes 2-argument
arctangent
ATAN2V SATAN2% $ATAN2 VF $ARLIB Ind. Computes vectorized
2-argument arctangent
ATS
™ $ATS $SYSLIB | Dep. Allocates table space
AXPY
CAXPY CAXPY S $SCILIB | Ind. | Computes y=ax+y on
complex arrays X and Y
SAXPY SAXPY S $SCILIB | Ind. | Computes y=axt+y on
real arrays x and y
SPAXPY SPAXPY 5 $SCILIB | Ind. | Computes y=ax+y on real
arrays x and y when y is
referenced indirectly
BACKSPACE
BACK $BACK $I0OLIB Dep. Backspaces one record
BKFILE BACKFILE s $SYSLIB | Dep. Backspaces one file
BKSP $BKSP $SYSLIB | Dep. Backspaces one record
$BKSPF $SYSLIB ( Dep. Backspaces one file
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Table 2-1., Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 08 Purpose
Name Name Address Value CAL Only Type Dep
BICON
BICONV BICONV S $UTLIB Ind. Converts integer to ASCII
BICONZ BICONZ S $UTLIB Ind. | character
BTD
BTD BTD BTD$ $BTD SF $UTLIB Ind. Converts binary number to
ASCII decimal
BTD BTD% SF $UTLIB Ind. Converts binary to decimal
ASCII right justified,
blank filled.
BTDR BTDR$ SF $UTLIB Ind. Converts binary to decimal
ASCII right justified, zero
filled.
BTDL BTDL#% SF S$UTLIB Ind. Converts binary to decimal
ASCII left justified, zero
filled.
BTO
BTO BTO BTO% $BTO SF $UTLIB Ind. Converts binary number to
ASCII octal
BTO BTO% SF $UTLIB Ind. Converts binary to octal
ASCII right justified,
blank filled.
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
BTO
continued BTOR BTORS SF $UTLIB Ind. Converts binary to octal
ASCII right justified, zero
filled.
BTOL BTOLS% SF $UTLIB Ind. Converts binary to octal
ASCII left justified, zero
filled.
CABS
CABS CABS CABS% SF $ARLIB Ind. Calculates complex absolute
value
CABSV $CABSS $CABS VF $ARLIB Ind. Calculates vectorized
complex absolute value
CCOS
ccos ccos CCOSs% SF $ARLIB Ind. Computes complex cosine
ccosv $CCOS% $CCOS VF $ARLIB Ind. Computes vectorized@ complex
cosine
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
CDC
CDCI $CDCI $IOLIB Dep. Translates CDC formatted
input data
CDCO $CDCO $I0LIB Dep. Translates CDC formatted
output data
CEXPR
CEF CEXPR S $SYSLIB Ind, Transforms an expression
character string to a
Reverse Polish Table
CHAR
CARCON $MOVE $FTLIB Ind. Transfers one character
item to result
$PAD $FTLIB Ind. Terminates transfer
OCARCON $CCI $FTLIB Ind. Initializes concatenation
for store
sccr $FTLIB Ind. Transfers one character
item to result
$CCF $FTLIB Ind. Terminates transfer
CHARCPR LGE $GE SF $FTLIB Ind. Compares ASCII arguments
for greater than or equal to
LGT $GT SF $FTLIB Ind. Compares ASCII arguments
for greater than
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
CHAR
continued LLT $LT SF $FTLIB Ind. Compares ASCII arguments
for less than
LLE SLE SF $FTLIB Ind. | Compares ASCII arguments
for less than or equal to
$EQ $FTLIB Ind. Compares ASCII arguments
for equality
S$NE $FTLIB Ind. Compares ASCII arguments
for nonequality
INDEX INDEX SF $FTLIB Ind. Finds position of second
argument as substring of
first argument
LEN LEN SF $FTLIB Ind. Finds length of argument
CHCONV
CHCONV CHCONV s $UTLIB Ind. Converts ASCII character to
integer
CLEARBT
BTMODE CLEARBT ] $UTLIB Dep. Temporarily disables
bidirectional memory
transfers
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
CLEARBTS
BTMODE CLEARBTS s $UTLIB Dep. | Permanently disables
bidirectional memory
transfers
CLEARFI
FIMODE CLEARFI s $UTLIB Dep. | Temporarily prohibits
floating-point interrupts
CLEARFIS
FIMODE CLEARFIS (] $UTLIB Dep. Permanently prohibits
floating=-point interrupts
CLOCK
CLOCK CLOCK S/SF | $UTLIB Dep. Supplies current system
clock in hh:mm:ss format
CLOSE
CLOSE CLOSE $CLS SA $IOLIB Dep. Terminates the connection
of a dataset to a unit
SYMDBC CLOSE S $SYSLIB | Dep. Closes a random, unblocked
dataset
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library| OS Purpose
Name Name Address Value CAL Only Type Dep
CMPLX
REAL CMPLX SF $ARLIB Ind. Converts two reals to
complex
COMPL
BOOLEAN COMPL SF $ARLIB Ind. Forms logical complement
CONJG
COMPLX CONJG SF $ARLIB Ind. Computes complex conjugate
COPY
CCOPY CCOPY S $SCILIB | Ind. Copies complex array into
complex array
SCOPY SCOPY S $SCILIB | Ind. Copies real array into real
array
COPYD
COPY COPYD [ $I0LIB Dep. Copies one dataset to
another; EOD not copied
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library!| OS Purpose
Name Name Address Value CAL Only Type Dep
COPYF
COPY COPYF S $I0LIB Dep. Copies files from one
dataset to another; EOD not
written
COPYR
COPY COPYR S $10LIB Dep. Copies records from one
dataset to another; EOF not
written
COPYU
COPYU COPYU S $I0LIB Dep. Copies data to EOD in
unblocked format
CcOoSs
cos COS COS% SF $ARLIB Ind. Computes cosine
Cosv $COS% %COS VF $ARLIB Ind. Computes vectorized cosine
cosH
COSH COSH COSH% SF $ARLIB Ind. | Computes hyperbolic cosine
COSHV $COSH% $COSH VF $ARLIB Ind. Computes vectorized
hyperbolic cosine
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Table 2~1., Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address value CAL Only Type Dep
COss
Coss COss COSst SF $ARLIB Ind. Computes cosine and sine
Cossv $COSS VF $ARLIB Ind. Computes vectorized cosine
and sine
$COSS% VF $ARLIB Ind. Same as 3$COSS
COSSH
COSH COSSH COSSH$ SF $ARLIB Ind. Computes hyperbolic cosine
and sine
COSHV $COSSH VF $ARLIB Ind. Computes vectorized
hyperbolic cosine and sine
COSHV 3$COSSH% VF $ARLIB Ind. Same as $COSSH
coT
coT COoT COT% SF $ARLIB Ind. Computes cotangent
CoTV $COTS $CoT VF S$ARLIB Ind. Computes vectorized
cotangent
CRACK
CRACK CRACK S $SYSLIB | Dep. Reformats a user-supplied
string into verb,
separators, keywords and
values
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
CS
cCs CCs $Cs S $SYSLIB | Dep. Cracks control statement
$ccs S $SYSLIB | Dep. Cracks control statement
CSIN
CSIN CSIN CSIN% SF $ARLIB Ind. Computes complex sine
CSINV $CSINS $CSIN VF $ARLIB Ind. Computes vectorized complex
sine
CcTOoC
CTOCSS CTOCS% SF $ARLIB Ind. Raises complex scalar to
complex scalar power
CTOCSV CTO%CY VF $ARLIB Ind. Raises complex scalar to
complex vector power
CTOCVS $CTOCS VF $ARLIB Ind. Raises complex vector to
complex scalar power
CTOCVV $CTO%C% VF $ARLIB Ind. | Raises complex vector to
complex vector power
CTOI
CTOISS CTOI% SF $ARLIB Ind. Raises complex scalar to
integer scalar power
CTOISV CTO%I1% VF $ARLIB Ind. Raises complex scalar to
integer vector power
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
CTOIL CTOIVS 3CTOI% VvF $ARLIB Ind. Raises complex vector to
continued integer scalar power
CTOIVV $CTORI% vF $ARLIB Ind. Raises complex vector to
integer vector power
CTOR
CTORSS CTOR% SF $ARLIB Ind. Raises complex scalar to
real scalar power
CTORSV CTO%R% VF $ARLIB Ind. Raises complex scalar to
real vector power
CTORVS $CTOR% VF $ARLIB Ind. Raises complex vector to
real scalar power
CTORVV $CTO%R% VF $ARLIB Ind. Raises complex vector to
real vector power
DABS
DBLE DABS SA $ARLIB Ind. Determines double-precision
absolute value
DATAN
DATAN DATAN DATAN% SF $ARLIB Ind. Computes double-precision
arctangent
DATANV $DATANS% $DATAN VF $ARLIB Ind. Computes vectorized
double-precision arctangent
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DATAN2
DATAN DATAN2 DATAN2% SF $ARLIB Ind. Computes double-precision
2-argument arctangent
DATANV $DATAN2% | $DATAN2 VF $ARLIB Ind. Computes vectorized
double-precision 2-argument
arctangent
DATETIME
DATE DATE S/SF $UTLIB Dep. Returns current date in
mm:dd:yy format
JDATE JDATE S/SF $UTLIB Dep. Returns current Julian date
in yyddd format
TIMEF TIMEP SF $UTLIB Dep. Returns time since initial
TIMEF call in milliseconds
DBLE
REAL DBLE SF $ARLIB Ind. Converts type real to
double precision
DCOSs
DCOS DCOS DCOS$ SF $ARLIB Ind. Computes double-precision
cosine
DCOSV 3$DCOS$% $DCOS VF $ARLIB Ind. Computes vectorized
double-precision cosine
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Table 2-1. Subprogram summary {continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library 0s Purpose
Name Name Address Value CAL Only Type Dep
DDIM
DDIM DDIM DDIM$% SF $ARLIB Ind. Double-precision positive
DDIMV $DDIM$% $DDIM VF $ARLIB Ind. | real difference
DECODE
RFD $DFI $10LIB Dep. Initializes for decode
$DFV $DFA $I0LIB Dep. Cracks format; decodes
$DFV2 input.
$DFF $I0LIB Dep. | Terminates decode
DELETE
DELETE DELETE s $SYSLIB | Dep. Removes a saved dataset
from the Dataset Catalog
DELTSK
DELTSK $DELTSK® $UTLIB Ind. Deletes calling task
DIM
REAL DIM SF $ARLIB Ind. Computes positive real
difference
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DINT
DINT DINT SF $ARLIB Ind. Truncates double-precision
DINTV VF $ARLIB Ind. numbers to integers
DISPOSE
DISPOSE DISPOSE S $SYSLIB Dep. Directs a dataset to the
specified queue
DMOD
DMOD DMOD DMOD% SF $ARLIB Ind. Computes division remainder
$DMOD $DMOD VF $ARLIB Ind.
DNINT
DNINT DNINT DNINT$ SF $ARLIB Ind. Calculates nearest integer
DNINTV $DNINT$ $DNINT VF $ARLIB Ind.
DOT
CDOT CDOTC SF $SCILIB | Ind. Finds the conjugated dot
product of two complex
arrays
CDOTU SF $SCILIB Ind. Finds the unconjugated dot
product of two complex
arrays
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DoT sSDOoT SDOT SF $SCILIB Ind. Finds the dot product of
continued two real arrays
SPDOT SPDOT SF $SCILIB Ind. Finds the dot product of
two real arrays; one array
is referenced indirectly.
DPREC
DASS DASS% SF $ARLIB Ind. Performs double-precision
addition
DDSS DDSS% SF $ARLIB Ind. Performs double-precision
division
DMSS DMSS$% SF $ARLIB Ind. Performs double-precision
multiplication
DSSS DSSS$ SF $ARLIB Ind. Performs double-precision
subtraction
DAVV DASVS VF $ARLIB Ind. Performs double-precision
addition, scalar+vector
DAVS$ VF $ARLIB Ind. | Performs double-precision
addition, vector+scalar
DAVV% VF $ARLIB Ind. Performs double-precision
addition, vector+vector
DDSV% VF $ARLIB Ind. Performs double-precision
division, scalar/vector
DDVV DDVS$ VF $ARLIB ind. Performs double-precision
division, vector/scalar
DDVV3 VF $ARLIB Ind. Performs double-precision
division, vector/vector
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call [Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DPREC
continued {DVVV DMSV% VF $ARLIB Ind. Performs double-precision
multiplication, scalar x
vector
DMVS$ VF $ARLIB Ind. Performs double-precision
multiplication, vector x
scalar
DMVV$ VF $ARLIB Ind. Performs double-precision
multiplication, vector x
vector
psvv DSSV% VF $ARLIB Ind. Performs double-precision
subtraction, scalar-vector
DSVS$ VF $ARLIB Ind. Performs double-precision
subtraction, vector-scalar
DSVV% VF $ARLIB Ind. | Performs double-precision
subtraction, vector-vector
DPROD
DBLE DPROD SA $ARLIB Ind. Performs double-~precision
product of two real
arguments
DRIVER
DRIVER DRIVER ] $SYSLIB Dep. Allows a user to directly
program a CRAY channel on
an IOS
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From { Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DSASC
DSASC DSASC s $UTLIB Ind. Converts display code
character to ASCII character]
DSIGN
DBLE DSIGN SA $ARLIB Ind. Transfers sign from one
double-precision number to
another
DSIN
DCOS DSIN DSIN% SF $ARLIB Ind. Computes double-~precision
sine
DCOSV $DSINS $DSIN vF $ARLIB Ind. Computes vectorized
double~precision sine
DSNDSP
DSNDSP $DSNDSP $SYSLIB | Dep. Searches Logical File Table
(LFT) in user's I/0 area
for dataset name
DTB
DTB DTB DTB% $DTB SF $UTLIB Ind. Converts ASCII decimal
integer number to binary
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library!| OS Purpose
Name Name Address Value CAL Only Type Dep
DTOD
DTODSS DTOD% SF $ARLIB Ind. Raises double-precision
scalar to double-precision
scalar power
DTODSV DTO%D% VF $ARLIB Ind. Raises double-precision
scalar to double~precision
‘ vector power
DTODVS $DTOD% VF $ARLIB Ind. Raises double-precision
vector to double-precision
scalar power
DTODVV $DTO%D% VF $ARLIB Ind. Raises double-precision
vector to double-precision
vector power
DTOI
DTOISS DTOI% SF $ARLIB Ind. Raises double-precision
scalar to integer scalar
power
DTOISV DTO%I% VF $ARLIB Ind. Raises double-precision
scalar to integer vector
power
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0OS Purpose
Name Name Address Value CAL Only Type Dep
DTOI DTOIVS $DTOIS VF $ARLIB Ind. Raises double-precision
continued vector to integer scalar
power
DTOIVV $DTO%I% VF $ARLIB Ind. | Raises double-precision
vector to integer vector
power
DTOR
DTODSS DTOR% SF $ARLIB Ind. Raises double-precision
scalar to real scalar power
DTODSV DTO%R% VF $ARLIB Ind. | Raises double-precision
scalar to real vector power
DTODVS £DTOR$ VF $ARLIB Ind. | Raises double-precision
vector to real scalar power
DTODVV $DTO%R$ VF $ARLIB Ind. | Raises double-precision
vector to real vector power
DUMP
CRAYDUMP CRAYDUMP s $UTLIB Ind. Prints a memory dump to a
specified dataset
PDUMP DUMP $DUMP S $UTLIB Dep. Dumps memory and aborts job
PDUMP PDUMP $PDUMP S $UTLIB Dep. Dumps memory
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | OS Purpose
Name Name Address Value CAL Only Type Dep
DUMPJOB
DUMPJOB DUMPJOB $SYSLIB | Dep. Creates an unblocked
dataset containing the user
job area image
ECHO
ECHO ECHO L] $SYSLIB Dep. Allows user to turn on and
off classes of messages to
user logfile
EISPACK
S $SCILIB Ind. See table 4-4.
ENCODE
WFD $EFI $I0OLIB Dep. Initializes for encode
WFD $EFV $EFV% $I0LIB Dep. Cracks format; encodes
$EFA output.
WFD $EFF $10LIB Dep. Finalizes encode
END
END $END s $UTLIB Ind. Terminates current job step
and advances job to next
END$ job step
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Table 2-1., Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | OS Purpose
Name Name Address Value CAL Only Type Dep
ENDFILE

EODW EODW $EODW s $SYSLIB Dep. Writes EOD, also EOF and
EOR if necessary; clears
UEOF flag in DSP.

EOFR $EOFR $SYSLIB | Dep. Detects EOF on last I/0
operation; clears UEOF flag
in DSP.

EOFW $EOFW $I0LIB Dep. Writes EOF, also EOR if
necessary; clears UEOF flag
in DSP.

ENDRPV

RPV ENDRPV $ENDRPV S $SYSLIB | Dep. | Continues normal exit
processing after a
reprievable request has
been processed

EOADF

EOADF $EOATEST $SYSLIB Dep. Checks for a read/write
past the allocated area
condition
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From|{ Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
EQF
IEOF EQF SF Returns EOF status; clears
IEOF IEOF $1EOF SF $I0LIB Dep. UEOF in DSP.
EQV
BOOLEAN EQV SF $ARLIB Ind. Computes logical equivalence
ERREXIT
ABORT ERREXIT ] $UTLIB Ind. Aborts current job step
EVASGN
EVASGN EVASGN S $UTLIB Ind. Identifies event
EVCLEAR
EVCLEAR EVCLEAR S $UTLIB Ind. Clears event
EVPOST
EVPOST EVPOST S $UTLIB Ind. Posts an event
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
EVREL
EVREL EVREL S $UTLIB Ind, Releases event identifier
EVTEST
EVTEST EVTEST S $UTLIB Ind. Tests event for posted state
EVWAIT
EVWAIT EVWAIT s $UTLIB Ind. Delays calling task until
event is posted
EXCHANGE
XPFMT XPFMT S $SYSLIB | Ind. | Format Exchange Package
FXPF FXP $FXP S $SYSLIB | Dep. Print Exchange Package
XPFMT B20CT s $SYSLIB | Dep. Format octal representation
of Exchange Package
EXIT
EXIT EXIT s $UTLIB Ind. Terminates current job step
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call | Library | Os Purpose
Name Name Address Value CAL Only Type Dep
EXP
CEXP CEXP CEXP% SF $ARLIB Ind. Computes complex exponentiall
CEXPV $CEXP% $CEXP VF $ARLIB Ind. | Computes vector complex
exponential
DEXP DEXP DEXP% SP $ARLIB Ind. Computes double-precision
exponential
DEXPV SDEXP% $DEXP VF $ARLIB Ind. Computes vector double-
precision exponential
EXP EXP EXP$% SP $ARLIB Ind. | Calculates exponential
EXPV SEXP% SEXP VF $ARLIB Ind. Calculates vector
exponential
FETCH
FETCH FETCH S $SYSLIB | Dep. Obtains a front-end
resident dataset and makes
it local to a job on a Cray
computer
FFT
CRFFT2 CRFFT2 s $SCILIB Ind. Computes a Fast Fourier
CFFT2 CFFT2 S $SCILIB | Ind. Transform
RCFFT2 RCFFT2 S $SCILIB Ind.
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From Call Library 0s Purpose
Name Name Address Value CAL Only Type Dep
FP6064
FP6064 FpP6064 S $UTLIB Ind. Converts CDC
single=-precision to Cray
single-precision
FP6460
FP6460 FP6460 S $UTLIB Ind. Converts Cray
single-precision to CDC
single-precision
FILTER
FILTERG FILTERG S $sSCILIB Ind, Calculates general filter
coefficients
FILTERS FILTERS S $SCILIB Ind. Calculates symmetric filter
coefficients
OPFILT OPFILT S $SCILIB | Ind. Solves equations by the
Weiner-Levinson method
FINDCH
FINDCH FINDCH S $UTLIB Ind. Searches for the occurrence
of a specified character
string.
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Table 2~1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
FLOAT
INTEGER FLOAT SF $ARLIB Ind. Converts type integer to
real
FTERP
FTERP FTERP $FTLIB Dep. | Processes $FTLIB errors
FLOWTRACE
FLOW ARGPLIMQ ] $UTLIB Ind. Controls argument printing
for flowtrace
FLOW FLOWENTR s $UTLIB Ind. Processes CFT flowtrace
option for calls
FLOW FLOWEXIT S $UTLIB Ind, Processes CFT flowtrace
option for RETURN statements]
FIOW FLOWLIM [] $UTLIB Ind. Sets limit on the number of
subroutine calls to be
traced
FLOW FLOWSTOP s $UTLIB Ind. Processes CFT flowtrace
option
FLOW SETPLIMQ s $UTLIB Ind. | Controls CALL printing for
flowtrace
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library| OS Purpose
Name Name Address Value CAL Only Type Dep
FOLR
FOLR FOLR S $SCILIB Ind. Solves first-order linear
recurrences
FOLRN
FOLRN FOLRN S $SCILIB Ind. Solves for the last term of
a first-order linear
recurrence
FOLRP
FOLRP FOLRP S $SCILIB { Ind. Solves first-order linear
recurrences
FOLR2
FOLR2 FOLR2 S $SCILIB Ind. Solves first-order linear
recurrences
FOLR2P
FOLR2P FOLR2P S $SCILIB Ing. Combination of FOLRP & FOLR2
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
GATHER
GATHER GATHER s $SCILIB | Ing. Gathers a vector from a
source vector
GETB1
SYMDBC GETB1 SF $SYSLIB | Dep. Returns address of
subroutine name
GETDSP
GTDSP GETDSP $GTDSP SF $SYSLIB | Dep. Locates a Dataset Parameter
$GTDSP$ Table
GETLPP
GLPP GETLPP SF $SYSLIB Dep. Returns lines from JCLPP
GETNAMEQ
GNAMEQ GETNAMEQ S $UTLIB Dep. Returns ASCII
left~justified,
space-filled name of
routine that called
FLOWENTR or FLOWEXIT
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CPT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
GETPOS
GETPOS GETPOS SF $I0LIB Dep. Gets dataset position
GPOS $GPOS $SYSLIB | Dep.
GTPOS GTPOS$ $SYSLIB Dep. Gets tape dataset position
GETREGS
GNAMEQ GETREGS S $UTLIB Ind. Returns register usage
statistics for FLOWENTR
GPARAM
GPARAM GETPARAM $Gp [ $SYSLIB | Dep. All three routines transfer
control statement parameter
values to an array provided
by the calling routine
$GPARAM $SYSLIB Dep.
$PAL $SYSLIB | Dep.
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Sstandard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
HEAP
MANAGER | HPALLOC HPALLOC ALLOC% S $UTLIB Dep. | Allocates a block of memory
from the heap
HPCHECK HPCHECK HCHECK#% S $UTLIB Dep. Checks integrity of the heap
HPCLMOVE HPCLMOVE CLMOVE$ S $UTLIB Dep. Changes length of a heap
block, and moves block if
it cannot be extended in
place
HPDEALLC HPDEALLC DEALLCS S $UTLIB Dep. Returns a block of memory
to the heap
HPDUMP HPDUMP HPDUMP$% S S$UTLIB Dep. | Writes information about
the heap to a dataset
HPGROW HPGROWS $UTLIB Dep. Heap expansion routine
HPLEN IHPLEN HPLEN$ SF $UTLIB Dep. Returns length of a heap
block
HPMEM HPMEM$ $UTLIB Dep. | Memory request routine
HPMERGE HMERGE% $UTLIB Dep. Heap merge routine
HPNEWLEN HPNEWLEN NEWLENS S $UTLIB Dep. Changes length of a heap
block
HPSHRINK HPSHRINK SHRINK$ S $UTLIB Dep. Returns memory from heap to
operating system
HPSTAT IHPSTAT HPSTAT$ SF $UTLIB Dep. Returns information about
the heap
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address value CAL Only Type Dep
I00DEL
I00DEL I00DEL SF $UTLIB Ind. Deletes SKOL string or
substring and returns the
length of resulting string
IOOERR
IOOERR I00ERR ] $UTLIB Ind. Handles run time errors in
SKOL programs
I00MVC
I00MVC I00MVC SF $UTLIB Ind. Replaces SKOL string or
substring with simple
character and returns the
length of resulting string
I0OMVM
I00MVM I100MVM SF $UTLIB Ind, | Replaces SKOL string or
substring with another SKOL
string or substring and
returns the length of the
resulting string
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | Os Purpose
Name Name Address Value CAL Only Type Dep
I000ORD
I000ORD IOO0ORD SF $UTLIB Ind. Returns internal SKOL code
for a given ASCII character
I00OREAD
I0OREAD IOOREAD S $UTLIB Ind. Reads a logical record in
Al format and converts each
word containing an ASCII
character, left-justified,
space-filled, to its
internal SKOL code
I00SETUP
IQ0SETUP I00SETUP S $UTLIB Ind. Initializes a SKOL
program's table for direct
translation of ASCII
character codes to internal
ordinal numbers
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
I00OWRITE
IOOWRITE I0OWRITE S $UTLIB Ind. Writes characters defined
by TYPE CHAR statement;
converts character ordinals
to ASCII characters in (Al)
format, left-justified,
space-filled, and then
writes them as a logical
record.
IABS
INTEGER IABS SF $ARLIB Ind. Computes integer absolute
value
IBM
IBMI $1IBMI $IOLIB Dep. Translates input IBM
formatted data
IBMO $IBMO $I0LIB Dep. Translates output IBM
formatted data
ICAMAX
ICAMAX ICAMAX SF $SCILIB | Ind. | Finds the first index of
the maximum absolute value
of a complex array
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address value CAL Only Type Dep
ICEIL ICEIL ICEIL SF $UTLIB Ind, Returns integer ceiling of
a rational number
represented as two integer
parameters
IDIM
INTEGER IDIM SF $ARLIB Ind. Computes positive integer
difference
IDNINT
IDNINT IDNINT IDNINTS SF $ARLIB Ind. Finds nearest integer to
SIDNINT | $IDNINT% VF $ARLIB Ind. |double-precision number
IFDNT
IFDNT IFDNT SF $SYSLIB Dep. Determines if a dataset is
local to the job
IGTBYT
IGTBYT IGTBYT SF $UTLIB Ind. | Fetches bytes
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
IILZ
IILZ IILZ $SCILIB Ind. Returns the number of zero
values before the first
nonzero value
IIN
NCON $IIN $UTLIB Ind. | Contains integer powers of
10 in range of 100 to
1018
ILL2
ILLZ ILLZ SF $SCILIB Ind. Returns the number of
values that do not have the
first bit set before the
first value that does have
the first bit set
ILSUM
ILSUM ILSUM SF $SCILIB | Ind. Returns total number of
true values in array
declared LOGICAL
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CPFT standard CPT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
IMX
NCON $IMX $UTLIB Ind. Contains double-precision
floating-point
representation of negative
powers of 10 in range of
100 to 10-4096
INQUIRE
INQUIRE INQUIRE $INQ SA $IOLIB Dep. Returns the status of a
unit or a dataset
INSASCI
INSASCI INSASCI% S $SYSLIB Ind. Inserts ASCII parameters
into a message
INT
REAL INT SF $ARLIB Ind. Truncates to integer value
INT
™ $INT $SYSLIB | Dep. | Initializes table pointers
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Table 2-1. Subprogram summary {continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library| OS Purpose
Name Name Address value CAL Only Type Dep
INT6064
INT6064 INT6064 S $UTLIB Ind. Converts CDC integer to
Cray integer
INT6460
INT6460 INT6460 S $UTLIB ind. Converts Cray integer to
CDC integer
IOERP
IOERP IOERP% $I0OLIB Dep. Processes 1I/0 errors
NLERP% $IOLIB Dep. Processes NAMELIST errors
IOSTAT
IOSTAT IOSTAT SF $I0LIB Dep. Returns EOF status; clears
UEOF in DSP.
IPX
NCON $IPX $UTLIB Ind. Contains double-precision
floating-point
representation of positive
powers of 10 in range of
100 to 10-4096
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Table 2-1.

Subprogram summary {(continued)

Entry Type
Primary UPDATE CPT Standard CPFT
Reference Deck Call From | Call Library | OS Purpose
Name Name Address Value CAL Only Type Dep
ISAMAX
ISAMAX ISAMAX SF $SCILIB Ind. Finds the first index of
the largest absolute value
in a real array
ISAMIN
ISAMIN ISAMIN SF $SCILIB | Ind. Finds first index of the
smallest absolute value in
a real vector
ISIGN
INTEGER ISIGN SF $ARLIB Ind. Transfers sign from one
integer to another
ISRCH
ISEARCH SF $SCILIB | Ind. Returns the first location
ISRCHEQ ISRCHEQ of a true condition
ISRCHNE ISRCHNE
ISRCHFLT ISRCHFLT
ISRCHFLE ISRCHFLE
ISRCHFGT ISRCHFGT
ISRCHFGE ISRCHFGE
ISRCHILT ISRCHILT
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Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library 0os Purpose
Name Name Address vValue CAL Only Type Dep
ISRCH
continued|ISRCHILE ISRCHILE
ISRCHIGT ISRCHIGT
ISRCHIGE ISRCHIGE
ISMAX
ISMAX ISMAX SF $SCILIB | Ind. Finds the first index of
the maximum of an array
ISMIN
ISMIN ISMIN SF $SCILIB | Ind. Finds the first index of
the minimum of an array
ITOI
ITOISS ITOIS SF $ARLIB Ind. Raises integer scalar to
integer scalar power
ITOIVS $ITOI% VF $ARLIB Ind. Raises integer vector to
integer scalar power
ITOIVV ITO%I% VF $ARLIB Ind. Raises integer scalar to
integer vector power
$ITORIS VF $ARLIB Ind. Raises integer vector to
integer vector power
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Table 2-1, Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
JNAME
JNAME JNAME SF $SYSLIB | Dep. | Returns job name
KOMSTR
KOMSTR KOMSTR SF $UTLIB Ind. Compares bytes
LEADZERO
BOOLEAN LEADZ SF $ARLIB Ind. Tallies number of leading
zero bits
LENGTH
LENGTH LENGTH SF $I0LIB Dep. Returns number of words
processed in last BUFFER
I/0 operation
LINPACK
S $SCILIB Ind. See table 4-3.
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Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
LGO
LGO LGO $LGO S $SYSLIB | Dep. Loads an absolute program
from a local dataset
containing the binary image
as the first record
LOADF
LOADF $STOREF $UTLIB Ind. Performs run time array
bounds checking
$LOADI (Performed by all LOADF
routines)
$LOADR
$LOADL
$LOADD
$LOADC
LOC
LoC LOC SF $FTLIB Ind. Returns first word address
of argument
LOCKASGN
LOCKASGN LOCKASGN S $UTLIB Ind. Identifies lock
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Table 2-1, Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
LOCKOFF
LOCKOFF LOCKOFF S $UTLIB Ind. Clears lock
LOCKON
LOCKON LOCKON S $UTLIB Ind. Sets lock
LOCKREL .
LOCKREL LOCKREL s $UTLIB Ind. Releases lock
LOCKTEST
LOCKTEST LOCKTEST [ $UTLIB Ind. Tests lock
LOG
ALOG ALOG ALOG% SF $ARLIB Ind. |Computes natural logarithm
ALOGV $ALOGY $ALOG VF $ARLIB Ind. Computes vector natural
logarithm
ALOG10 ALOG10 ALOG10% SF $ARLIB Ind. Computes common logarithm
ALOGloV $ALOGLO% | $ALOG1O VF $ARLIB Ind. Computes vector common
logarithm
CLOG CLOG CLOGS SF $ARLIB Ind. Computes complex logarithm
CLOGV $CLOG%Y $CLOG VF $ARLIB Ind. Computes vector complex
logarithm
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0OS Purpose
Name Name Address Value CAL Only Type Dep
LOG
continued |DLOG DLOG DLOG% SF $ARLIB Ind. Computes double-precision
natural logarithm
DLOGV $DLOGS $DLOG VF $ARLIB Ind. Computes vector
double-precision natural
logarithm
DLOG DLOG10 DIOG10% SF $ARLIB Ind. Computes double-precision
common logarithm
DLOGV $DLOG10%| %DLOG1O0 VF $ARLIB Ingd. Computes vector
double~-precision common
logarithm
LOGECHO
LOGECHO LOGECHO S $UTLIB Dep. Writes last line formatted
by $WFD as a message to
$10G file
MASK
BOOLEAN MASK SF $ARLIB Ind. Forms ones mask from left
of argument bits if
0<arg<63; forms ones mask
from right of
(128-argument) bits if
64<arg<l28.
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call ; Library | OS Purpose
Name Name Address Value CAL Only Type Dep
MEM
™ $MEM $SYSLIB | Dep. Requests memory
MEMORY
MEM MEMORY S $SYSLIB | Dep. Determines or changes the
amount of memory assigned
to a job
MINV
MINV MINV S $SCILIB | Ind. | Solves linear equations,
using a partial pivot
search and Gauss-Jordan
reduction
MOD
DMOD DMOD DMOD% SF $ARLIB Ind. Performs double-precision
modulo arithmetic
DMODV $DMOD% $DMOD VF $ARLIB Ind. Performs vectorized
double-precision modulo
arithmetic
SR-0014 2~51




Table 2-1. Subprogram summary {continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call Prom | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
MOD
continued|LDIVV LDSV$ VF $ARLIB Ind. Performs 64-bit integer
division, scalar/vector

LDVS$ VF $ARLIB Ind. |Performs 64-bit integer
division, vector/scalar

LDVVS VF $ARLIB Ind. |Performs 64-bit integer
division, vector/vector

LDMOD LDSS$% SF $ARLIB Ind. |Performs 64-bit integer
division, scalar/scalar
MOD MOD$% SF $ARLIB Ind. Performs 64-bit modulo
arithmetic on two integer
scalars

MODSS$ SF $ARLIB Ind. |Same as MOD

MODVV $MOD$% VP $ARLIB Ind. Performs 64-bit modulo
arithmetic on two integer
vectors

MODVV% VF S$ARLIB Ind. Same as $MOD%

MODSV% VF $ARLIB Ind. Performs 64-bit modulo
arithmetic on integer
scalar and integer vector

MODVS$ VP $ARLIB Ind. |Performs 64-bit modulo
arithmetic on integer
vector and integer scalar
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Table 2-1.

Subprogram summary {continued)

Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call | Library os Purpose
Name Name Address Value CAL Only Type Dep
MODIFY
MFY MODIFY S $SYSLIB Dep. Changes permanent dataset
characteristics
MOVBIT
MOVBIT MOVBIT s $UTLIB Ind. Moves bits
MSC
™ $MsC $SYSLIB | Dep. Searches table with mask
MSIO
RAIO OPENMS S $IOLIB Dep. Allows user to specify how
WRITMS S $I0LIB Dep. records of a dataset are to
READMS S $I0LIB Dep. be changed without
CIOSMS [ $IOLIB Dep. limitations of sequential
STINDX s $I0LIB Dep. access
FINDMS s $IOLIB Dep.
MVC
MVC MvC s $UTLIB Ind. Moves characters
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
MVE
T™ $MVE $SYSLIB | Dep. | Moves memory words to table
MXM
MXM MXM s $SCILIB Ind. Performs matrix multiply
with fixed row and column
spacing
MXMA
MXMA MXMA S $SCILIB | Ind. | Performs matrix multiply
with arbitrary row and
column spacing
MXV
MXV MXV s $SCILIB Ind. Performs matrix-vector
multiply with fixed row and
column spacing
MXVA
MXVA MXVA S $SCILIB Ind. Performs matrix-vector
multiply with arbrtrary row
and column spacing
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Table 2-1.

Subprogram summary {(continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
NACSED
PDDED NACSED SF $SYSLIB | Dep. |Returns edition number of
last dataset that was
accessed, acquired, or saved
NAMELIST
RNL $RNL $10L1B Ind. Reads NAMELIST input
RNLSKIP s $I10LIB Ind. |Determines action for wrong
NAMELIST group
RNLTYPE [ $I0LIB Ind. |Determines action for
NAMELIST type mismatch
across equal sign
RNLECHO s $IOLIB Ind. Specifies unit for NAMELIST
error messages and input
echo
RNLFLAG [} $I0OLIB Ind. Adds or removes NAMELIST
echo-initiating characters
RNLDELM s $I0LIB Ind. |Adds or removes NAMELIST
group name delimiting
character
RNLSEP S $I0LIB Ind. |Adds or removes NAMELIST
separator character
RNLREP s $I0LIB Ind. |Adds or removes NAMELIST
replacement character
RNLCOMM s $IO0LIB Ind. |Adds or removes NAMELIST
trailing comment characters
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call |Library | OS Purpose
Name Name Address Value CAL Only Type Dep
NAMELIST
continued {WNL $WNL $IOLIB Ind. | Writes NAMELIST output
WNLLONG S $IOLIB Ind. Specifies NAMELIST output
line length
WNLDELM S $I0LIB Ind. Specifies NAMELIST
delimiting character
WNLSEP S $I0LIB Ind. Specifies NAMELIST
separator character
WNLREP ] $IOLIB Ind. | Specifies NAMELIST
replacement character
WNLFLAG s $IOLIB Ind. Specifies first character
of first line
NEQV
BOOLEAN NEQV SF $ARLIB Ind. | Computes logical difference
NICV
NICV NICV% $UTLIB Ind. |Converts numeric input
$NICcV $UTLIB Ind.
NICONV NICONV S $UTLIB Ind.
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Table 2~1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CPFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
NINT
INTEGER NINT SA $ARLIB Ind. Calculates nearest integer
NOCV
NOCV NOCVS $UTLIB Ind. Converts numeric output
$Nocv $UTLIB Ind.
NOCONV NOCONV S $UTLIB Ind.
NORERUN
RERUN NORERUN S $SYSLIB | Dep. Controls monitoring of
conditions causing job to
be flagged as not rerunnable
NUMBLKS
NUMBLKS NUMBLKS s $SYSLIB | Dep. |Returns current size of
dataset in 512-word blocks
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
OPEN
SYMDBC OPEN L] $SYSLIB | Dep. Opens a random, unblocked
dataset
OPEN SOPN SA $IOLIB Dep. |Connects existing dataset
to unit, creates
preconnected dataset,
creates dataset and
connects it to unit, or
changes certain specifiers
of connection between
dataset and unit.
(Implements FORTRAN OPEN
statement.)
OR
BOOLEAN OR SF $ARLIB Ind. |[Forms logical sum
ORDERS
ORDERS ORDERS S $SCILIB Ind. Internally sorts
fixed-length records
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
OTB
OTB OTB $0TB SF $UTLIB Ind. Converts octal ASCII number
to binary
OVERLAY
OVERLAY OVERLAY s $UTLIB Dep. Processes overlays
P32
P32 P32 S $UTLIB Ind. Packs 32-bit words
P6460
P6460 P6460 s $UTLIB Ind. Packs 60-bit words
PACK
PACK PACK s $SYSLIB | Ind. |Packs a specified number of
words into a packed list
PAUSE
STOP $PAUSE $UTLIB Ind. Suspends program execution
or terminates job step;
installation dependent.
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Table 2~1, Subprogram summary {continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From Call Library 0s Purpose
Name Name Address Value CAL Only Type Dep
PBN
PBN $APBN $SYSLIB | Dep. |Asynchronously postions
dataset
$PBN $SYSLIB | Dep. |Synchronously positions
dataset
PERF
PERF PERF s $SYSLIB | Dep. Hardware performance monitor
PERMIT
PER PERMIT S $SYSLIB Dep. Allows the owner of a
permanent dataset to
control the manner in which
other users can use the
dataset
PPL
PPL PPL S $SYSLIB | Dep. Processes keywords for a
given directive
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Table 2-1, Subprogram summary (continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAYL Only Type Dep
POPCNT
BOOLEAN POPCNT SF $ARLIB Ind. Tallies number of bits set
in a word
POPPAR
BOOLEAN POPPAR SF $ARLIB Ind. Parity of number of bits
set in a word
PRCW
PRCW $PRCW $SYSLIB | Dep. Positions dataset after an
RCW
PTS
™ $PTSY $SYSLIB | Dep. |Presets table space
PUTBYT
PUTBYT PUTBYT s $UTLIB Ind. Stores byte
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CPFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
RANDOM
RANF RANF RANF$ SP $ARLIB Ind. Returns a random number
RANFV $RANF3$ $£RANF VF $ARLIB Ind. Returns a vector of random
numbers
RANGET RANGET RANGETS% SF $ARLIB Ind. Returns current seed of the
random number generator
RANSET RANSET RANSETS S $ARLIB Ind. Sets random seed
RANF1I
RANSED RANFI $ARLIB Ind. Contains current index to
seed buffer for random
number generator
RANFS
RANSED RANFS $ARLIB Ind. Contains 128 random number
seeds in a buffer
RB
RB $RB $I0LIB Dep. Initiates buffered input
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
RBN
RBN RBN $RBN SF $SYSLIB | Ind. | Replaces trailing blanks
with nulls
RCW
RCW $RCHP $SYSLIB | Dep. Reads characters in partial
record mode
$RCHR $SYSLIB | Dep. Reads characters in record
mode
$RCWP $SYSLIB | Dep. | Reads words in partial
record mode
$RCWR $SYSLIB | Dep. Reads words in record mode
RDIN
SYMDBC RDIN S $SYSLIB | Dep. Reads a buffer of data from
a random, unblocked dataset
RDYQUE
RDYQUE $RDYQUES $UTLIB Ind. Readies a queue of tasks
for execution
RDYTSK
RDYTSK $RDYTSK$ $UTLIB Ind. | Readies a task for execution
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
READ
READ READ s $I0LIB ind. Reads words, full record
mode
READC
READC READC S $I0LIB ind. Reads characters, full
record mode
READCP
READCP READCP s $10LIB Ind. Reads characters, partial
record mode
READIBM
READIBM READIBM s $I0LIB Ind. Reads two IBM 32-bit
floating-point words from
each Cray 64-bit word
READP
READP READP S $I0LIB Ind. Reads words, partial record
mode
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Table 2-1.

Subprogram summary {(continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 08§ Purpose
Name Name Address Value CAL Only Type Dep
REAL
COMPLX REAL SPF $ARLIB Ind. Returns real part of a
complex number
RELEASE
RLS RELEASE s $SYSLIB Dep. Releases a dataset
REMARK
REMARK REMARK s $UTLIB Dep. Enters message in logfile
REMARK?2 S $UTLIB Dep. Enters message and message
REMARKF ID in logfile
REPRIEVE
RPV SETRPV $SETRPV s $SYSLIB Dep. Transfers control to a
specified routine upon
encountering a
user-selected reprievable
error condition
ENDRPV ENDRPV $ENDRPV S $SYSLIB | Dep. Continues job step
termination processing or
clears an existing reprieve
environment
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0OS Purpose
Name Name Address Value CAL Only Type Dep
RERUN
RERUN RERUN S $SYSLIB | Dep. | Allows user to set job
rerunnability status
REWD
WCW $REWD $SYSLIB | Dep. Rewinds dataset
RFD
RFD $RFI $I0LIB Dep. Initializes for formatted
read
$RFV $RFV$ $I0LIB Dep. Cracks format; reads input.
$RFA $I0OLIB Dep. Vectorizes formatted read
$RFF $IOLIB Dep. | Terminates formatted read
$RCHK $I0OLIB Dep. Read formatted, check;
$RNOCHK $IOLIB Dep. | Read formatted, no check
RLB
RLB $RLB $SYSLIB | Dep. | Reads data directly from
user area
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call |Library | OS Purpose
Name Name Address Value CAL Only Type Dep
RLD
RLD $RLI $IOLIB Dep. Reads list-directed input
$RLA $10LIB Dep.
$RLF $I0LIB Dep.
RNB
RNB RNB $RNB SF $SYSLIB | Ind. Replaces trailing nulls
with blanks
ROT
CROT CROT S $SCILIB | Ind. Applies complex Givens
plane rotation
CROTG CROTG S $SCILIB | Ind. Constructs complex Givens
plane rotation
SROT SROT S $SCILIB | Ind. | Performs Givens plane
rotation
SROTG SROTG S $sSCILIB Ind. Constructs Givens plane
rotation
SROTM SROTM (] $SCILIB | Ind. Performs modified Givens
plane rotation
SROTMG SROIMG S $SCILIB | Ind. | Calculates a rotation
matrix as parameters for
modified Givens plane
rotation SROTM
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CPT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
RTOI
RTOISS RTOIS SF $ARLIB Ind, Raises real scalar to
integer scalar power
RTOIVS $RTOIS VF $ARLIB Ind. Raises real vector to
integer scalar power
RTOIVV RTOS1IS VF $ARLIB Ind. Raises real scalar to
integer vector power
$RTO%IS VF $ARLIB Ind. Raises real vector to
integer vector power
RTOR
RTORSS RTOR$% SF $ARLIB Ind. Raises real scalar to real
scalar power
RTORSV RTOSRS VF $ARLIB Ind. Raises real scalar to real
vector power
RTORVS 3RTOR% VF $ARLIB Ind. Raises real vector to real
scalar power
RTORVV SRROSRS VF $ARLIB Ind. Raises real vector to real
vector power
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
RU
RU $RUI $IOLIB Dep. Initializes for unformatted
read
$RUV $RUVS $I0LIB Dep. Reads unformatted input
$RUA $I0LIB Dep. Reads unformatted input
$$RUVE into a vector
$RUF $IO0LIB Dep. Terminates unformatted read
RUT
RUT RUTI% $IOLIB Dep. Initializes foreign dataset
read
RUTD% $IOLIB Dep. Reads foreign dataset, full
record mode
RUTDP% $IOLIB Dep. |Reads foreign dataset,
partial record mode
RUTF$ $I0LIB Dep. {Terminates foreign dataset
read
FDGPOS% $I0OLIB Dep. Gets foreign dataset
position
FDSPOS% $IOLIB Dep. Sets foreign dataset
position
FDBKSP% $IOLIB Dep. |Backspaces foreign dataset
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Table 2-~1., Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call Prom | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
SAVE
SVS SAVE S $SYSLIB | Dep. |Makes a dataset permanent
SCAL
CSCAL CSCAL s $SCILIB | Ind. |Scales a complex array by a
complex factor
CSSCAL CSSCAL s $SCILIB | Ind. |Scales a complex array by a
real factor
SSCAL SSCAL s $SCILIB | Ind. |Scales a real array by a
real factor
SCATTER
SCATTER SCATTER s $SCILIB | Ind. [Scatters a vector into
another vector
SCERP
SCERP SCERP $SCERP S $SCILIB | Ind. Processes $SCILIB errors;
issues logfile error
message, then aborts with
traceback.
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library 0s Purpose
Name Name Address Value CAL Only Type Dep
SCHED
SCHED $SCHED$ $UTLIB Dep. Schedules logical CPUs for
user tasks
SCNRM2
SCNRM2 SCNRM2 SF $SCILIB | Ind. Calculates the Euclidean
norm (lp) of a complex
array
SDACCESS
SDACC SDACCESS S $SYSLIB Dep. Allows a FORTRAN program to
access system datasets
SDSP
SDSP $SDSP $SYSLIB | Dep. Searches Dataset Parameter
Tables for a dataset name
and returns DSP address
SEARCH
OSRCHI OSRCHI ] $SCILIB Ind. Searches an ordered array
for a target
OSRCHF OSRCHF S $SCILIB Ind.
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Table 2-1. Subprogram summary {(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
SECOND
SECOND SECOND S/SF $UTLIB Ind. Returns time since start of
job in floating-point
seconds
SEGRES SEGRES $SEGRES $UTLIB Dep. Initializes execution of a
$SEGCALL segmented program and
services intersegment
subroutine calls
SENSEBT
BTMODE SENSEBT S $UTLIB Dep. Returns mode indicating
bidirectional memory
transfers are enabled or
disabled
SENSEFI
FIMODE SENSEFI S $UTLIB Dep. | Returns mode indicating
floating-point interrupts
permitted or prohibited
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
SETBT
BTMODE SETBT S $UTLIB Dep. | Temporarily enables
bidirectional memory
transfers.
SETBTS
BTMODE SETBTS S $UTLIB Dep. Permanently enables
bidirectional memory
transfers
SETFI
FIMODE SETFI S $UTLIB Dep. Temporarily permits
floating~point interrupts
SETF1S
FIMODE SETFIS s $UTLIB Ind. Enables floating-point
interrupts until explicitly
disabled
SETPLIMQ
FLOW SETPLIMQ s $UTLIB Ind. |Processes CFT flowtrace
option
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Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library 0s Purpose
Name Name Address Value CAL Only Type Dep
SETPOS
SETPOS SETPOS s $I0LIB Dep. Set dataset position
SPOS $SYSLIB Dep.
STPOS $SYSLIB | Dbep. Set tape dataset position
POS $ASPOS $SYSLIB | Dep. | Asynchronously positions
current dataset
$FSPOS $SYSLIB | Dep. | Finishes the asynchronous
dataset positioning request
3$GPOS $SYSLIB | Dep. Returns current dataset
position
$SPOS $SYSLIB | Dep. | Positions dataset to a word
address
STPOS STPOS% $SYSLIB | Dep. | Positions tape dataset
SETPOS GETPOS SF $IOLIB Depe. Returns current dataset
position
SETPOS S $IO0LIB Dep. { Positions dataset
SFN
RNB RNB $RNB SF $SYSLIB | Ind. Replaces trailing nulls
SFN with blanks
SHIPFT
BOOLEAN SHIFT SF $ARLIB Ind. Shifts left circularly
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Table 2~1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
SHIFTL
BOOLEAN SHIFTL SF $ARLIB Ind. Shifts left; zero fill.
SHIFTR
BOOLEAN SHIFTR SF $ARLIB Ind. Shifts right; zero fill.
SIGN
REAL SIGN SF $ARLIB Ind. Transfers sign from one
real number to another
SIN
Ccos SIN SIN% SF $ARLIB Ind. Computes sine
cosv $SINS $SIN VF $ARLIB Ind. Computes vectorized sine
SINH
COSH SINH SINH%$ SF $ARLIB Ind. Computes hyperbolic sine
COSHV $SINHS $SINH VF $ARLIB Ind. Computes vectorized
hyperbolic sine
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Table 2-1.

Subprogram summary {(continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address value CAL Only Type Dep
SKIP
SKIp SKIPR ] $IOLIB Dep. Bypasses a specified number
‘ of records in a dataset
SKIPF ] $IOLIB Dep. Bypasses a specified number
of files in a dataset
SKIPD ] $I0OLIB Dep. Positions a dataset at end
of data
SKIPBAD
RCVRBAD SKIPBAD S $SYSLIB Dep. Skips to the first good
data encountered
SKIPU
SKIPU SKIPU S $I0OLIB Dep. Skips sectors on unblocked
dataset
SLERP
SLERP SLERP% $SYSLIB | Ind. Processes $SYSLIB errors;
aborts with traceback.
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
SLFT
SDSP $SLFT $SYSLIB Dep. Searches Logical File Table
for dataset name and
returns LFT address
SMACH
SMACH SMACH SF $SCILIB | Ind. Real function of an integer
argument that returns Cray
machine constants
CMACH CMACH SF $SCLIB Ind. | Computes complex Cray
constants
SNAP
SNAP SNAP [ $SYSLIB | Dep. Prints current register
contents on $0UT
SNRM2
SNRM2 SNRM2 SF $SCILIB Ind. Calculates Euclidean norm
(1) of a real array
SOLR
SOLR SOLR S $SCILIB Ind. Solves second-order linear
recurrences
SR-0014 2=77 I




Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
SOLRN
SOLRN SOLRN S $SCILIB Ind. Solves for only the last
term of a second-ordex
linear recurrence
SOLR3
SOLR3 SOLR3 S $5CILIB | Ind. | Computes second-order
linear recurrence of three
terms
SQRT
CSQRT CSQRT CSQRTS® SF $ARLIB Ind. Computes complex square root
CSQRTV $CSQRTS $CSORT \'23 $ARLIB Ind. Computes vectorized complex
square root
DSQRT DSQRT DSQRT#$ SF $ARLIB Ind. | Computes double=-precision
square root
DSQRTV SDSQRTS $DSORT VF $ARLIB Ind. Computes vectorized
double~precision square root
SQRT SORT SQRTS SF $ARLIB Ind. Calculates square root
SQRTV $SQRTS $SQRT VF $ARLIB Ind. Calculates vectorized
square root
SR-0014 2=-78 I




Table 2-1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | Os Purpose
Name Name Address Value CAL Only Type Dep
SRC
™ $SRC $SYSLIB | Dep. Searches table for a
specific value
SSWITCH
SSWITCH SSWITCH S/SF | $UTLIB Dep. Tests pseudo sense switch
STACK
STACKAL $STKOFEN $UTLIB Dep. Handles overflow of a stack
during a subprogram entry
$STKCR $UTLIB Dep. Creates a stack
$STKUFEX $UTLIB Dep. | Handles stack segment
underflow in a subprogram
exit
STACKDE $STKDE $UTLIB Dep. Deletes a stack
$STKUFCK $UTLIB Dep. Checks for stack segment
underflow in a subprogram
exit
STOP
STOP $STOP $UTLIB Ind. | Terminates current job step
and advances job to next
job step
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
STRMOV
STRMOV STRMOV s $UTLIB Ind. Moves bytes
SUBMIT
SUBMIT SUBMIT $SUBMIT s $SYSLIB | Dep. Places a job dataset into
the COS input queune
SUM
CSuM CsuM SF $SCILIB | Ind. Sums the elements of a
complex array
SASUM SASUM SF $SCILIB | Ind. Sums the absolute values of
a real array
SCASUM SCASUM SF $SCILIB | Ind. Sums the absolute values of
real and imaginary parts of
a complex array
SSUM SSUM SF $SCILIB Ind. Sums the elements of a real
array
SUSTSK
SUSTSK $SUSTSKS $UTLIB Ind. Suspends execution of the
calling task
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Table 2-1. Subprogram summary {continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
SWAP
CSWAP CSWAP S $SCILIB Ind. Exchanges specified
elements of complex arrays
SSWAP SSWAP s $SCILIB Ind, Exchanges specified
elements of two real arrays
SYMDEBUG
SYMDEBUG SYMDEBUG S $UTLIB Dep. Produces a symbolic dump
DEADBUG
SYNCH
SYNCH SYNCHS $SYSLIB | Dep. Synchronizes tape dataset
TABLE
MANAGER |TM TMADW SF $UTLIB Dep. Adds a word to a table
™ TMAMU S $UTLIB Dep. Reports TMGR statistics
™ TMATS SF $UTLIB Dep. |Allocates table space
™ TMINIT [} $UTLIB Dep. Initializes managed tables
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Table 2-1. Subprogram summary ({(continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
TABLE
MANAGER |TM TMMEM S $UTLIB Dep. | Requests memory
continued|TM TMMSC SF $UTLIB Dep. Searches table with mask
T™ TMMVE S $UTLIB Dep. Moves words
™ TMPTS s $UTLIB Dep. Presets table space
™ TMSRC SF $UTLIB Dep. Searches table
™ TMVSC SF $UTLIB Dep. Searches vector table
TABLES
NCON $IIN $UTLIB Ind. Table of integer powers of
ten
$IMX $UTLIB Ind. Table of negative real
powers of ten
$1IPX $UTLIB Ind. |Table of positive real
powers of ten
PDD PDD $SYSLIB Dep. Table of permanent dataset
definitions
RANSED RANFI $ARLIB Ind. Table for random number
generator
RANFS
TADD
TPREC TADD TASS $ARLIB Ind. Performs triple-precision
$TADD addition
TASS%
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Table 2-1,

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CPT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
TAN
COoT TAN TAN$S SF $ARLIB Ind. Computes tangent
COTV $TANS $TAN VF $ARLIB Ind. Computes vectorized tangent
TANH
TANH TANH TANHS% SF $ARLIB Ind. Calculates hyperbolic
tangent
TANHV $TANH% $TANH VF $ARLIB Ind. Calculates vectorized
hyperbolic tangent
TDIV
TDSS TDIV TDSS $ARLIB Ind. Performs triple-precision
TDSS$ division
$TDIV
TIBCR
TIBCR $TIBCR% $UTLIB Ind. Builds task information
block
TIBDE
TIBDE $TIBDES% $UTLIB Ind. Deletes task information
block
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Table 2-~1. Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
TIME
DTTS DTTS s $SYSLIB Dep. Converts from date and time
to timestamp
MTTS MTTS SF $SYSLIB Dep. Converts from a real-time
value to the corresponding
timestamp value
TSDT TSDT S $SYSLIB Dep. Converts between timestamps
and the date and time as
ASCII strings
TSMT TSMT SF $SYSLIB | Dep. Converts from a timestamp
to the corresponding
real-time clock value
UNITTS UNITTS SF $SYSLIB Dep. Returns the number of
timestamp units in a
gspecified number of
standard time units
T™MLT
TMLT TMLT TMSS $ARLIB Ind. Performs triple-precision
TMSS$ multiplication
$TMLT
TR
TR TR S $UTLIB Ind. Translates characters
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Table 2-1.

Subprogram summary ({(continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0S8 Purpose
Name Name Address Value CAL Only Type Dep
TRBK
TRBK TRBK $TRBK S $SYSLIB Dep. Prints a list of
subroutines showing the
path from the main program
to the current subprogram
TRBKLVL
TRBKLV TRBKLVL ] $UTLIB Ind. Aids the traceback mechanism
TRBKLV TRBKLVL$% $SYSLIB | Ind. by returning information
for the current level
TREMATIN
TREMAIN TREMAIN S $SYSLIB | Dep. Returns time remaining for
job execution in
floating=-point seconds
TSKSTART
TSKSTART TSKSTART S $UTLIB Ind. Initiates a task
TSKTEST
TSKTEST TSKTEST S $UTLIB Ind. Returns a value indicating
whether the indicated task
exists
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
TSKTUNE |TSKTUNE TSKTUNE s $UTLIB Ind. Modifies scheduling
parameters used by a
multitasking subroutine
TSKVALUE
TSKVALUE TSKVALUE S $UTLIB Ind. Retrieves user id specified
in the task control array
used to create the
executing task
TSKWAIT
TSKWAIT TSKWAIT s $UTLIB Ind. Waits for the indicated
task to complete execution
TSUB
TSUB TSUB TSSS% $ARLIB Ind. Performs triple-precision
TSSS subtraction
$TSUB
U32
U32 U32 s $UTLIB Ind. | Unpacks 32-bit words
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | OS Purpose
Name Name Address Value CAL Only Type Dep
U6064
U6064 U6064 S $UTLIB Ind., Unpacks 60-bit words
UEOF
UEOFC $UEOFCL $SYSLIB | Dep. Sets the uncleared
UEOFK $UEOFKIL $SYSLIB | Dep. end-of-file flag in DSP
UEOFS $UEOFSET $SYSLIB | Dep.
UNIT
UNIT UNIT UNITLB SF $I0LIB Dep. Waits for buffer I/0
completion and returns
status
UNPACK
UNPACK UNPACK S $SYSLIB | Ind. Expands full words of data
into a larger number of
partial words
USCCTC
USCCTC USCCTC s $UTLIB Ind. Converts EBCDIC character
to ASCII character
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From| Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
USCCTI
USCCTI USCCTI s $UTLIB Ind, Converts ASCII character to
EBCDIC character
USICTP
UsicTp USICTP S $UTLIB Ind. Converts integer to IBM
packed decimal field
USDCTC USDCTC USDCTC S $UTLIB Ind. Converts IBM
double-precision to Cray
double-precision
USDCTI
USDCTI USDCTI ] $UTLIB Ind. Converts Cray
single-precision to IBM
double-precision
USICTC
USICTC USICTIC S $UTLIB Ind. Converts IBM integer to
Cray integer
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Subprogram summary {continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
USICTI
USICTI USICTI s $UTLIB Ind. Converts Cray integer to
IBM integer
USLCTC
USLCTC USLCTC S $UTLIB Ind. Converts IBM Logical to
Cray Logical
USLCTI
USLCTI USLCTI S $UTLIB Ind. Converts Cray logical to
IBM logical
USPCTC
USPCTC USPCTC S $UTLIB Ind. Converts IBM packed decimal
field to integer
USSCTC
USSCTC UsscrC ] $UTLIB Ind. Converts IBM
single-precision to Cray
single-precision
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Table 2-1 .

Subprogram summary (continued)

Primary
Reference
Name

UPDATE
Deck
Name

Entry Type

CFT Standard

Address

Value

Call From
CAL Only

CFT
Call
Type

Library

0S
Dep

Purpose

USSCTI

USSCTI

USSCTI

$UTLIB

Ind.

Converts Cray
single-precision to IBM
single-precision

UTERP

UTERP

UTERP%

$UTLIB

Dep.

Processes $UTLIB errors

WAIO

WAIO

WOPEN

PUTWA

GETWA

WCLOSE

SEEK

$I0OLIB

$I0LIB

$10LIB

$I0LIB

$IOLIB

Dep.

Dep.

Dep.

Dep.

Dep.

Opens a dataset on a disk
and specifies dataset as
word-addressable, random
access

Writes a number of words
from memory to a
word-addressable, random
access dataset

Reads a number of words
from a word-addressable,
random access dataset
Closes a word-addressable,
random access dataset
Allows user to
asynchronously read data
into specified dataset
buffers
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Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard _ CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
WB
WB $WB S $IOLIB Dep. Initiates buffered output
wC
WCH $WCHP $SYSLIB | Dep. |Writes characters in
partial record mode
WCH $WCHR $SYSLIB | Dep. Writes characters in record
mode
WE
WWD $WEOF $SYSLIB Dep. Writes EOF and/or EOR, if
necessary
WWD $WEOD $SYSLIB | Dep. |Writes EOD; writes EOF
and/or EOR, if necessary.
WFBUFFER
WFBUFFER WFBUFFER $I0LIB Ind. loads a character from
$WFD's buffer
WF
WFD $WFI $I0OLIB Dep. Initializes for formatted
output
SWFV $WFVS $IOLIB Dep. Cracks format; writes
$$WFVS output.
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Table 2-1, Subprogram summary (continued)
Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From| Call | Library| OS Purpose
Name Name Address Value CAL Only Type Dep
WF $WFA $I0LIB Dep. Cracks format; writes a
continued vector to output.
$WFF $IOLIB Dep. Finalizes write
$WCHK $IOLIB Dep. | Write formatted, check;
$WNOCHK $I0LIB Dep. | Write formatted, no check
WHEN
WHENEQ WHENEQ S $SCILIB Ind. Returns all locations in an
WHENNE WHENNE array that have a true
WHENFLT WHENFLT relational value to the
WHENFLE WHENFLE target.
WHENFGT WHENFGT
WHENFGE WHENFGE
WHENEQ WHENEQ
WHENNE WHENNE
WHENILT WHENILT
WHENILE WHENILE
WHENIGT WHENIGT
WHENIGE WHENIGE
WLB
WLB $WLB $SYSLIB | Dep. | Writes data directly into
user area
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
WLD
WLD $WLI $IOLIB Dep. Writes list-directed data
$WLA
$WLF
WRITE
WRITE WRITE S $I0OLIB Ind. Writes words, full record
mode
WRITEC
WRITEC WRITEC S $I0OLIB Ind. Writes characters, full
record mode
WRITECP
WRITECP WRITECP S $IOLIB Ind. Writes characters, partial
record mode
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call | Library | OS Purpose
Name Name Address Value CAL Only Type Dep
WRITIBM
WRITIBM WRITIBM S $I0LIB Ind. Writes two IBM 32-bit
floating-point words from
each Cray 64-bit word
WU
WU $WUI $I0LIB Dep. Initializes for unformatted
write
SWUV SWUVS $IOLIB Dep. |[Writes unformatted output
HWUVE $IOLIB Dep. Writes a vector to an
$wua output unit
$WUF $I0LIB Dep. Finalizes write
WUT
wuT WUTIS $1I0LIB Dep. Initializes foreign dataset
write
WUTD% $I0LIB Dep. Writes foreign dataset,
full record mode
WUTDP% $IOLIB Dep. Writes foreign dataset,
partial record mode
WUTF$ $I0LIB Dep. Terminates foreign dataset
write
FDWEOF'$ $IOLIB Dep. Writes foreign dataset,
end-of-file
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Table 2-1.

Subprogram summary (continued)

Entry Type
Primary UPDATE CFT Standard CFT
Reference Deck Call From | Call Library | 0S Purpose
Name Name Address Value CAL Only Type Dep
WW
WCW $WWDP $SYSLIB | Dep. |Writes words in partial mode
SWWPU $SYSLIB | Dep. |Writes words in partial
record mode with unused bit
count
$WWDR $SYSLIB | Dep. Writes words in record mode
$WWDS $SYSLIB | Dep. Writes words in record mode
with unused bit count
XOR
BOOLEAN XOR SF $ARLIB Ind. Forms logical difference
Z7TS
™ $2TS% $SYSLIB | Dep. Clears table space
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Table 2-2. Pascal subprogram summary
Call
Primary Pascal Call from
Ref. and Standard CAL
UPDATE only Call
Deck Name Address Value (X) Dep. Type Purpose
P$$$HPAD P$$$HPAD Ind. SF | Get address of heap
control block
P$ABORT P$ABORT Ind. s Abort job step
P$CALLR P$CALLR Ind. SF | Get name of calling
routine
P$CBV P$CBV Ind. [ Call a call-by-value
routine
P3$CONNEC P$CONNEC Ind. S Set file name
P$DATE P$DATE Ind. S Get date
P$DBP P$BREAK P$DBP X Ind. S Breakpoint checking
P$DISP P$DISP Ind. S Dispose heap area
P$DIVMOD P$DIVMOD | X Ind. SF Integer division
P$ENDP P$ENDP Ind. [ End program
P$EOF P$EOF Ind. SF | End of file check
P$EOLN P$EOLN Ind. SF | End of line check
PY$GET P3$GET Ind. s Read record
P$HALT P$HALT ind. S Terminate program
P$JITIME P$JITIME Ind. SF Get job CPU time
P$LOGMSG P$LOGMSG Ind. S Write $LOG message
P$LSTREW P$LSTREW Ind. S Rewrite file without
rewind
P$MEMRY P$MEMRY Ind. SF | Memory management
P$MOD P$MOD X Ind. SF | Integer modulus
P$NEW P$NEW Ind. S Allocate heap area
P$OSDBS P$OSDBS Dep. s Rewind dataset
P$OSDDT P$0SDDT Dep. s Get date
P$OSDEP P$OSDEP Dep. S Open dataset
P$OSDJIT P$0OSDJT Dep. S Get job CPU time
P$OSDLM P$OSDLM Dep. S Write $LOG message
P$OSDPR P$OSDPR Dep. S Set prompt string
P$OSDQI P$OSDQI Dep. S Query if dataset is
interactive
P$OSDRC P$OSDRC Dep. S Read characters
P$OSDRP P$OSDRP Dep. S Enable reprieve
P$OSDRW P$OSDRW Dep. ] Read words
P$OSDTM P$OSDTM Dep. S Get time of day
P$OSDWC P$OSDWC Dep. S Write characters
P$OSDWF P$OSDWF Dep. S Write EOF
P$OSDWR P$OSDWR Dep. S Write record
P$OSDXP P$OSDXP Dep. S Exit program
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Table 2-2, Pascal subprogram summary (continued)
Call
Primary Pascal Call from
Ref. and Standard CAL
UPDATE only Call
Deck Name Address Value {X) Dep. Type Purpose
P$PAGE P$PAGE Ind. s Start new page
P$PUT PE$PUT Ind. S Write record
P$RB P$RB Ind. s Read Boolean
P$RCH P$RCH Ind. s Read character
P$READ P$READ Ind. (3] Read record
P$READLN P$READLN Ind. s Read new line
P$REPRV P$REPRV Ind. (] Reprieve processing
P$RESET P$RESET Ind. s Reset file
P$REWRIT P$REWRIT Ind. [ Rewrite file
P$RF PSRF Ind. S Read floating point
P$RI P$RI Ind. S Read integer
P$ROUND P$ROUND X Ind. SF ROUND function
P$RSTR P$RSTR Ind. s Read string
P$RTIME P$RTIME Ind. S Runtime timing
P$RTMSG P$RTMSG P$DEBUG Ind. S Runtime messages
P$RUNTIM PSRUNTIM | X Ind. [ Runtime
initialization
routine
P$SFRAME P$SFRAME Ind. SF | Returns pointer to
caller's stackframe
P$TIME P$TIME Ind. S Get time of day
P$TIMER P$RTIME P$TIMER X Ind. S Runtime timing
P$TRACE P$TRACE Ind. S Stack walkback
P$TRUNC P$TRUNC | X Ind. SF | TRUNC function
P$WB pPgwB Ind. S Write Boolean
PSWCH PHWCH Ind. [ Write character
P$WEOF P3WEOF Ind. S Write end of file
P$WI P$WI Ind. S Write integer
PSWO P$WO Ind. S Write octal integer
P$WR P$WR Ind. S Write real number
P$WRITE P$WRITE Ind. s Write record
P$WRITLN P$WRITLN Ind. s Write end of line
P$WSTR PFWSTR Ind. s Write string
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COMMON MATHEMATICAL 3
SUBPROGRAMS

INTRODUCTION

This section lists the following categories of mathematical subprograms.
(Algorithms and performance statistics are listed in Appendixes A and B.)

® Ilogarithmic

e Exponential

® Square root

e Trigonometric

® Hyperbolic

® Boolean

® Base value raised to a power

® Double- and triple-precision arithmetic

e Sixty-four bit integer division

e Character

® ASCII conversion

® Miscellaneous math

e Random number processing

e Math tables
The routines, whether presented in table form or in text form, list
definition, argument and register information, and result type for each
subprogram or subprogram group. In the routine definition, x and y
indicate the first and second real arguments, respectively. Complex

arguments are represented by z, which is x+iy. Argument and result types
are represented by the following abbreviations.
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Real
Double
Intege

Logica

mEe W g v @R

Complex

precision

Character

r

Boolean

1

Hollerith

Each subprogram is listed in the tables with a code (CALL.

corresponding

to one of the following calling sequences.

NAME - Scalar, call-by-address (SA)

Entry:
arg 1
argy

Exit:
(1)
(s2)

CAL usage:

FORTRAN usage:

Address of first argument
Address of second argument (if present)

Result
Second word of result; present if complex or
double~precision result.

CALL SQRT, (arg;)

SEQ. code)

The CFT compiler does not use scalar

call-by-address for these subprograms.

NAME% - Scalar, call-by-value (SV)

(a) One word per argument (Sva)

Entry:
(81)
(82)

Exit:
(S1)

First argument
Second argument (if present)

Result

(b) Two words per argument (SVb)

Entry:

(S1),(S2) First argument
(83),(S4) Second argument (if present)

Exit:

(S1l),(S2) Result

{c) Three
Entry:

words per argument (SVc)

(sl),(s82),(83) First argument
(s4), (S5), (56) Second argument

SR-0014

3-2



Exit:
(81),(s2),(83) Result

CAL usage:
CALLV SQRTS

FORTRAN usage: B=SQRT (A}
The CFT compiler generates a scalar call-by-value

call to SQRT%.

%NAME - Vector, call-by-address (VA)

Entry:
argy First word address of first argument
argoy Address of first increment
args First word address of second argument (if present)
argy Address of second increment (if present)
(VL) Vector length
Exit:
(V1) Result
(V2) Second word of result; present if double-precision or

complex result.

NOTE

For the vector call-by-address calling sequence, the
arguments are taken from FWA, FWA+INCREMENT,
FWA+2* INCREMENT; « .., FWA+((VL-1l)*INCREMENT.

CAL usage:
CALL $SQRT, (arg) ,args)

FORTRAN usage: The CFT compiler does not use vector
call-by-address for these functions.

%NAME% - Vector call-by-value (VV)

{a) One word per argument (VVa)

Entry:
(V1) First argument
(v2) Second argument (if present)

(VL) Vector length
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Exit:
(V1) Result

{b) Two words per argument (VVb)
Entry:

(V1) ,(V2) First argument

(V3),(V4) Second argument (if present)
Exit:

{(V1),(V2) Result

CAL usage:
CALLV $SQORT%

FORTRAN usage: DO 10 1=1,10
10 B(I)=SQRT(A(I))

The CFT compiler generates a vector call-by-value
call to %SQORT%.

NOTE

The range of many functions is given as [x|<e ., This
range is interpreted as x representable on the Cray
computer as a floating-point number; that is,
Ix1<28192 or approximately |x|<102466,
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LOGARITHMIC ROUTINES

Table 3-1. Logarithmic routines
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. |Type Range Type
Natural log.| ALOG SA loge (x) or 1 R {0<x<e R
ALOGS Sva In(x)
$ALOG VA
$ALOGS VVa
Common log. ALOG10 SA logjg (x) 1l R 0<x<oo R
ALOG10% Sva
$ALOG10 VA
$ALOG10% Wa
Complex log.| CLOG SA In|z[+ 1 c 0<x<oo C
CLOGS Svb |i arctan(y/x)
$CLOG VA
$CLOGS VVvb
Double-prec.| DLOG sa loge (x) or 1 D O<x<oo D
Natural log.| DLOGS% Svb 1n(x)
$DLOG VA
$DLOGS VVb
Double-prec.| DLOGl0 SA logj g (x) 1 D |[O<x<o D
Common log. DLOG10% SVb
$DLOGL10 vAa
$DLOG10%| VWVVb
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EXPONENTIAL ROUTINES

Table 3-2, Exponential routines
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. | Type Range Type
Complex ex- | CEXP SA | eXcos(y)+ 1| ¢ |ix)<2131n2 c
ponentiation| CEXP$ Svb | ieXsin(y) |yl <224
SCEXP va
$CEXP% VVb
Double-prec.| DEXP SA |eX 1 D |ix|<2131n2 D
exponentia- | DEXP% Svb
tion $DEXP va
$DEXP% Vvb
Exponentia- | EXP SA eX 1 R |Ix|<2131n2 R
tion EXP% Sva
LEXP VA
$EXPS VVa
SR-0014 3-6




SQUARE_ROOT ROUTINES

Table 3-3. Square root routines
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. | Type Range Type
Complex CSQRT SA V1/2(lzl+x)+ 1 C |0<x,y<o c
square root CSQRTS Svb
$CSQORT va iv¥l/2(1z|-x)
$CSORTS Vvb
Double-prec.| DSQRT sSa ﬁ or x1/2 1 D |0<x<o D
square root DSQRT$% Svb
$DSQRT VA
$DSORTS Vvb
Square root | SQRT SA ¥x or x1/2 1 R |0<x<oo R
SORT% Sva
$SORT VA
$SORTS vva
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TRIGONOMETRIC ROUTINES

Table 3-4. Trigonometric routines
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. |Type Range Type
Arccosine ACOS SA arccos(x) 1 R [Ixl<1 R
ACOS$% Sva
$ACOS VA
$ACOSS vva
Arcsine ASIN SA arcsin (x) 1 R [|IxI<1 R
ASINS% Sva
$ASIN VA
SASIN% VVa
Arctangent ATAN SA arctan (x) 1 R [Ixl<oo R
ATAN% Sva
$ATAN VA
SATANS Vwa
Two-arg. ATAN2 SA arctan(x/y) 2 R |Ixl,]lyl<o R
arctangent ATAN2% Sva (x and y must
$ATAN2 VAb not both be
$ATAN2% VVa Zero.)
Double-prec.{ DACOS Sa arccos (x) 1 D |Ixi<l D
arccosine DACOS% Svb
$DACOS VA
$DACOS% VVb
Double-prec.| DASIN SA arcsine(x) 1 D |Ixi<1 D
arcsine DASINS Svb
$DASIN VA
SDASINS Vvb
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Table 3-4. Trigonometric routines (continued)
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. | Type Range Type
Double-prec. | DATAN SA arctan (x) 1 D|Ix]< o D
arctangent DATANS Svb
$DATAN va
$DATANS Vvb
Double~prec. | DATAN2 SA arctan(x/y) 2 D} Ixl,lyl<» D
two—arg. DATAN2% Svb (x and y must
arctan. $DATAN2 VA not both be
$DATAN2% Vvb 0.)
Cosine cos SA cos (x) 1 R | Ix|<224 R
COS% Sva
$COS VA
$COS% Vva
Complex CCos sa cos (x) cosh (y) + 1 c | Ix|<224 c
cosine CCOS% SVb |i sin(x)sinh(y) ly1<2131n2
$CCOSs VA
$CCOS% VVvb
Double-prec. | DCOS SA  |cos(x) 1 D | Ix|<248 D
cosine DCOS$% Svb
$DCOS VA
$DCOS Vvb
Sine SIN SA sin(x) 1 R | Ix[<224 R
SIN SvVa
$SIN VA
3SINS VVa
Complex sine | CSIN sa sin(x)cosh(y)+ 1 c | Ix)<224 C
CSINS SVb i cos(x)sinh(y) Iyl<213ln2
$CSIN VA
$CSINS Vb
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Table 3-4. Trigonometric routines (continued)
Call Arguments Func.
General Entry Seq. bDefinition Value
Purpose Names Code No. | Type Range Type
DPouble-prec.| DSIN SA  |sin(x) 1 D |Ix|<248 D
sine DSINS SVb
$DSIN VA
$DSIN% VVb
Cosine and | COSS SA  |yj=cos (x) 1| R [Ix]<224 R
sine C0OSS$% SVvb |yz=sin(x)
$COSS VA
$COSS$ Vvb
Tangent TAN sA tan(x) 1 R |[Ix]<224 R
TAN% Sva
$TAN VA
$TANS VVa
Double-prec.| DTAN sa tan(x) 1 D |1x]<246 D
tangent DTANS SVb |x-n(>0,
$DTAN va Inl=1,3,5,<..
$DTANS VVvb
Cotangent CoT SA  |cot(x) 1 R |Ix|<224 R
COoT% Sva
$COT VA
$COTS VVva
Double-prec.| DCOT SA cot (x) 1 D |Ix|<246 D
cotangent DCOT% Svb |x-n{ >0,
%DCOT VA ln'=1'3'5'-00
$DCOTS VVb
t Not FORTRAN callable
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HYPERBOLIC ROUTINES

Table 3-5. Hyperbolic routines
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. |Type Range Type
Hyperbolic | COSH Sa (eX+e~X) /2 1] R [Ix{<2131n2 R
cosine COSH% Sva
£COSH VA
%COSH$ VWa
Hyperbolic SINH SA (eX-e~X) /2 1 R |Ix|<2131n2 R
sine SINH% SVa
$SINH VA
$SINH% VWa
Hyperbolic COSSH SA yi={(e*+e™*) /2 1 R |Ix|<2131n2 R
cosine and COSSHS SVb |y =(eX-e7X)/2
sine $COSSH VA
$COSSHS Vvb
Hyperbolic TANH SA (e¥X-e™X)/ 1 R | Ix|<2131n2 R
tangent TANH$ Sva (eX+e™X)
$TANH VA
$TANE% VVa
Double-prec.| DCOSH SA cosh (%) 1 D Ix1<2131n2 D
hyperbolic DCOSHS Svb
cosine $DCOSH VA
¥DCOSHS VVvb
Double-prec.| DSINH sa sinh (x) 1 D | Ix[<2131n2 D
hyperbolic DSINH$ SVb
sine $DSINH VA
$DSINH% VVb
* Not FORTRAN callable
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Table 3-5. Hyperbolic routines (continued)
Call Arguments Func.
General Entry Seq. Definition Value
Purpose Names Code No. (Type Range Type
Double-prec. | DTANH SA tanh (x) 1 D |Ix[<2131n2 5)
hyperbolic DTANH SVvb
tangent $DTANH VA
$DTANBHS VVvb
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BOOLEAN ARITHMETIC ROUTINES

These scalar subprograms in table 3-6 are external versions of CFT in-line
functions. These functions can be passed as arguments to user-defined
functions. They are all called by address and results are returned in
register Sl.

Table 3-6. Boolean arithmetic routines

Arguments Function
Function Definition Value
No. Type Type
AND Computes logical product 0011 2 I,R,L,B B
1010
0010
COMPL Computes logical complement 01 1 I,R,L,B B
0
EQV Computes logical 0011 2 I,R,L,B B
equivalence 1010
0110
LEADZ Counts the number of leading 1 I,R,L,B 1
zero bits
MASK Returns a bit mask of ones. If 1 I B
0<arg<63, the mask is
left-justified. 1If 64<arg<l2s,
a right-justified mask of (128-
argument) bits is returned.
NEQV Computes logical difference 2 I,R,L,B B
(same as XOR)
OR Computes logical sum 0011 2 I,R,L,B B
1010
1011
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Table 3-6. Boolean arithmetic routines (continued)

Arguments Function
Function Definition Vvalue
No. Type Type
POPCNT Counts the number of bits set 1 I,R,L,B I
to 1
POPPAR Returns 0 if even number of bits 1 I,R,L,B I
set; returns 1 if odd number of
bits set
SHIFT Performs circular shift of 2 I,R,L,B B
(arg;) to the left by (argj) I
bits
SHIFTL Performs left shift of (arg;) 2 I,R,L,B B
by (args) bits with zero fill
SHIFTR Performs right shift of (argj) 2 I,R,L,B B
by (argj) bits with zero fill
XOR Computes logical 0011 2’ I,R,L,B B
difference 1010
1001
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BASE VALUE RAISED TO A POWER ROUTINES

FORTRAN routines implicitly call the following routines to raise a value
to a power. When the call is from CAL, the VL register must be set for
vector functions. The following routines are called by value.
3-7, a plus sign before the TYPE (as in +D) indicates the value must be

In table

positive.
Table 3-7. Values raised to a power
Arguments
Result
Definition Function Base Power
Name

Type Reg Type Reg Type Reg

Complex base raised CTOCS C 51,82 C 83,54 C s1,82
to a complex power CTO%C% C s1,82 c v3,v4 Cc v1i,v2
(C**C) $CTOC% C v1l,v2 Cc |s3,84 c |Vi,v2
$CTO%CS C v1,v2 c |v3,v4 c (Vi,V2

Complex base raised CTOI% C 81,82 I 83 Cc |sl,s2
to an integer power CTO%I% C sl,s2 I v3 c |V1,v2
(C**T) $CTOI% C vl1l,v2 I S3 c |vl,v2
$CTO%1IS C v1,v2 I V3 C vi,v2

Complex base raised CTOR% Cc sl,s2 R |83 ¢ |sl,s2
to a real power CTO%RS C s§1,82 R V3 C v1,v2
(C**R) $CTOR% C v1,v2 R {83 c vl v2
$CTO%R% C v1,v2 R |V3 c [Vvi,v2

Double-precision DTOD$% +D !81,S82 D [S3,54 D |sl1,82
base raised to a DTO%D% +D s1,82 D v3,v4 D |vl,v2
double=-precision $DTOD$% +D vi,v2 D 53,54 D |vl,Vv2
power (D**D) %DTO%D% +D [ V1,V2 D v3,v4 D |vi,v2
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Table 3-7. Values raised to a power (continued)

Arguments
Result
Definition Function Base Power
Name
Type Reg Type Reg Type Reg
Double~precision DTOI% D 51,82 I 83 D 581,82
base raised to an DTO%I% D s1,82 I V3 D v1l,v2
integer power $DTOIS D vi,v2 I S3 D (Vvl,V2
(D**1) $DTO%I% D vi,v2 I V3 D vi,v2
Double=-precision DTOR$S +D s1,82 R S3 D sl,s2
base raised to a DTO%R% +D s1,s82 R V3 D vl,v2
real power (D**R) $DTORS +D vi,v2 R S3 D vi,v2
$DTO%R% +D vli,v2 R V3 D vi,v2
Integer base raised ITOI% I sl I |S2 I |Ssl
to an integer power ITO%T% I S1 I |Vv2 I |vi
(I**I) $ITOI% I V1 I S2 I V1
$ITO%I% I V1 I V2 1 vl
Real base raised to RTOIS R S1 1 S2 R |81
an integer power RTO%I% R s1 I V2 R (V1
{(R**]) $RTOI% R Vi I 82 R vl
$RTOSIS R vl I v2 R (V1
Real base raised to RTOR% +R sl R |82 R |81
a real power RTO%R% +R [S1 R [Vv2 R | V1
(R**R) SRTOR% +R v2 R s2 R V1
$RTO%R% +R [V2 R | V2 R [Vl
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DOUBLE~-PRECISION ARITHMETIC ROUTINES

These routines are implicitly called by FORTRAN to do double~precision
arithmetic. Double-precision arithmetic results are stored in two 64-bit
computer words. 1In the first word, the high-order 16 bits contain the
exponent and the low-order 48 bits contain the most significant part of
the value. In the second word the low-order 48 bits contain the least
significant part of the value. The first 16 bits of the second word must
be 0. Double-precision arithmetic routines are called by value. Where
two function names are given, use of the first one is preferred.
Double-precision arithmetic routines are in table 3-8.

Table 3-8. Double-precision arithmetic routines

Arguments Result
Definition Function Operand 1 Operand 2
Name
Type | Reg | Type { Reg |{Type| Reg

Double-precision DASS% D 81,82 D 53,84 D 51,82
addition (D+D) DASVS D 81,82 D v3,v4 D vi,v2

DAVS% D v1,v2 D §3,54 b viv2

DAVVS D vi,v2 D v3,Vv4 D v1,v2
Double-precision DDSS$% D (81,82 D 53,54 D 81,82
division (D/D) DDSV% b 81,82 b v3,vé D V1, v2

DDVS$ b [vli,v2 D |S83,54 D | Vi,V2

DDVV% D v1i,v2 D v3,v4 D Vi, v2
Double=precision DMSS$ D 81,82 D |83,54 D | 81,82
multiplication DMSV$ D |sl,s2 D |v3,v4 D | vl,v2
(D*D) DMVS$ D (vi,v2 D |83,84 D | Vi,V2

DMVVE D vi,v2 D v3,V4 D Vi, Vv2
Double—precision DSSS% D |sl1l,s2 D |53,54 D | s1,S82
subtraction (D-D) DSSV$ D s1,s2 D v3,v4 D v1i,v2

DSVS% D v3,v4 D s$3,84 D v1i,v2

DSVV$ D V3, V4 D |V3,V4 D | V1,Vv2
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TRIPLE-PRECISION ARITHMETIC ROUTINES

Triple-precision arithmetic results are stored in three contiguous 64-bit

computer words.

In the first word, the high-order 16 bits contain the

exponent and the low-order 48 bits contain the first part of the value.
The rest of the value is contained in the low-order 48 bits of the second

and third words.

The high-order 16 bits of the second and third words

must be 0. If these routines are called from FORTRAN, the arguments must
be passed in 3-word arrays. Triple-precision arithmetic routines are in
table 3-9.
Table 3-9. Triple~precision arithmetic routines
Definition Name Call Type Entry Conditions Exit Conditions
Triple-precision | $TADD Value (Sl)=address of Result to address
addition addend in 83
(S2)=address of
augend
(S83) =address of
result
TADD’ Address | argjy=address of Result to address
addend in args
argp=address of
augend
argz=address of
result
TASS Address | argj=address of (81),(82),(83)=
addend result
argy=address of
augend
TASS% Value (s1),(82),(s83)= (sl),(82),(83)=
addend result
(54) ,(s5),(s6)=
augend
* FORTRAN entry point
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Table 3-9.

Triple=-precision

arithmetic routines (continued)

Definition

Name

Call Type

Entry Conditions

Exit Conditions

Triple—~precision
division

$TDIV

o1V’

TDSS

TDSS%

Value

Address

Address

Value

(Sl)=address of
dividend
(S2)=address of
divisor
(S3)=address of
result
argy=address of
dividend
argo=address of
divisor
argsz=address of
result
arg)=address of
dividend
argp=address of
divisor
(s1),(82),(83)=
dividend
(54) ,(S5),(S6)=
divisor

Result to address
in S3

Result to address
in an3

(s1),(s2),(83)=

result

(s1),(s2),(S3)=
result

Triple—-precision
multiplication

$TMLT

™LT?

TMSS

TMSS%

Value

Address

Address

Value

{(S1)=address of
multiplier
(S2) =address of
multiplicand
{(53) =address of
result
argy=address of
multiplier
arg,=address of
multiplicand
argy=address of
result
argy=address of
multiplier
argp=address of
multiplicand
(81) ,(52) ,(83)=
multiplier
(54) ,(85),(56)=
multiplicand

Result to address
in 83

Result to address
in arg;

(s1),(82),(83)=

result

(81),(s2),(83)=
result

* FORTRAN entry point
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Table 3-9. Triple-precision arithmetic routines (continued)
Definition Name Call Type Entry Conditions Exit Conditions
Triple-precision| $TSUB Value (S1)=address of Result to address
subtraction minuend in S3
(S2)=address of
subtrahend
{(83)=address of
result
TsuB’ Address argy=address of Result to address
minuend in args
argp=address of
subtrahend
argz=address of
result
TSSS Address | argy=address of (sl),(s2),(83)=
minuend result
argp=address of
subtrahend
TSSS% value {sl1),(s2),(s83)= (S1),(82),(83)=
minuend result
(54),(55),(56)=
subtrahend
* FORTRAN entry point
Example of FORTRAN use:
REAL A(3),B(3),RSLT(3)
CALL TADD(A,B,RSLT)
Example 1 of CAL use:
Location|Result [Operand
CALL TASS, (ARG1,ARG2)

Example 2 of CAL use:

Sl
s2
S3
S4
S5
Sé6

CALLV

SR-0014
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SIXTY~-FOUR-BIT INTEGER DIVISION

The 64-bit integer routines in table 3-10 are implicitly called by
FORTRAN. They divide two 64-bit integers to produce a 64-bit integer
result. The integer division routines are called by value.

Table 3-10. 64-bit integer division
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