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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-00l1

Macros and Opdefs Reference Manual, publication SR-0012

FORTRAN (CFT) Reference Manual, publication SR-0009

CAIL Assembler Version 1 Reference Manual, publication SR~-0000

CRAY-0S Message Manual, publication SR~0039

SKOIL 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 preduce 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, arguments 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 CPFT, 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 (82 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 CFT 1.11 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 ERTE%$

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

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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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

{(8l), (s2), etc. Content of register Sl, 52, etc., respectively

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