
FORTRAN LANGUAGE STATEMENT SYNTAX

{AzlChAetic and logical a..igniDent}
ASSIGN 8 TO i

CO TO 8 (Unconditional)
GOTO (s(, 8] ...) Iii . (Cooaputad)
CO TO i( (>I (0(, 8]...) I (Assigned)
IF (8) ^.^,83 (3-brancti arlthisetlcj -<0,*)
IF (8) 83,82 (2-Drancn arithmetic) I'D, -0)
IF (8) et (Direct logical; true)
IF (8) (Indirect logical) true, false)
DO 8[.)i-e3,e2l.«3l
CALL aub (((c), c]... ]))
RETUBH [tel

PAUSE [uf)
STOP lid]
END

CONTIHUB

IF (8) THEN

ELSE

ELSE IF (8) THEN
ENDIF

READ ([UHIT«Jul,(FHT-l/l (.EBB-S) (.END-s] (.HEC-r) |, IOSTAT< tosl ) (ioUstl
READ f i.iolisei
WRITE (I0NIT-)u(,(IWl/1 (,ERH«8] f.RBC-r] (,lOSTAT-ioa]) [ioliat]
WHITE f l.iolietj
ENCODE (n,/,cf«nt) (tolisej
DECODE (n./.eent) [iolisS)
PRINT f l.ioUet]
PUN(a f [,ioZi8t)
BUFFER IN (U.nf (bloe.tloo)
BUFFER OUT tu,al (bloe, eloOl
EHDFILE u

ENDFILE ((UNIT«)u[,I0STAT>i08] 1,ERR-S))
BACKSPACE u

BACKSPACE ([UHIT-li,(,I08TAT-tO8) (.BRB-sj)
REWIND U

REWIND <IUNIT-|u(,I0STAT-tD8) (.ERR'Sj)
INOUIRE (ilist)
OPEN (tHet)
CLOSE (iliat)

PROGRAM pgm tCO ]
FUNCTION fun (idl,dl...l)
INTEGER FUNCTKW fun ([<f(, d)... ])
REAL FUNCTION fun ( |dl, d] . . . J)
DOUBLE [PBECISItWI FUNCTION fun (|d[,di...))
COMPLEX FUNCTION fun (Id(,d)...))
LOGICAL FUNCTION fun (ld(,di...J)
CHARACTER l*Iil FUNCTION fun (ld[,dj...))
SUBROUTINE eub l( (d[, d)...)) ]
BNTR* an l(lrf|,d)...I>l
EXTERNAL ppaa (.proc)...
BLOCK DATA [ 9ul>)

PARAMETER (p>8| ,^8) . . . )
DIMENSION d(d) |,a{d) I .. .
IMPLICIT type CnKol-iK.al-liJl...)

1, cype['»)(a[-W [,a[-tl)...)
IMPLICIT NONE

INTEGER I'm W(,y| .. .
REAL I'nlol.ul...
DOUBLE (PRECISION) (*n]u(,U)...
COMPLEX (*n)yl,u)...
LOGICAL ('nlu|,u]...
CHARACTER f'K, J ) U('n] (, U('n] 1. . .
EQUIVALENCE ( xlist) I, (nltSt) ) . . .
COMMON l/labl/]nlietll,l/lcl^/nliet],..
DATA nliet /aliet/l I, ] nliat/eliat/1...
FORMAT fliat
fun ([d|,d]...) )-8 (Statement function definition)
NAMELIST /group,'u(,u)... [ (, )/group'ul,u)...
POINTER (p,a) (, (p.o)]...
INTRINSIC furjl,fun]...
SAVE (a|,a)...|

FORTRAN LANGUAGE PARAMETER DEFINITIONS

a CALL stateunti An actual argument) IMPLICIT
statement: Beglnnlr>g letter of all naaiea in a
type specification ((o-i) specifies a
range)) POINTER statement) Polntee) SAVE

statement: variable name, array name, or
coaaon block na)>e preceded ai^ followed by a /

Hdl An array declarator

b Last letter of a type range

Moo Symbolic name of the beginning location

ob Symbolic name of a comiBon block

oltsC A list of constsnts or symbolic naiaaa of
constants

d A duemv argumsnt

dant The symbolic name of a daetination varlabls,
array elemsnt, or array

s An expression

aloo Symbolic name of the ending location

sn Function or subroutine rwme used as an entry

/ A format identifier or namelist group name

fXiat A format specification

fun Symbolic name of a fu)>ctlon subprogram

group Group rxame

h A character stri)>g rscognlted as a ccssnt

£ An integer variable ):ame

id A string of 8 digits

is Integer expression

iliat A list of spsciflara

ioliat An input/output list

ioa Status specifier

m Mode specifier

R Number of characters to be processed

ntieC DATA statement: A list of names and/or
implied-DO lists) COMMON and EOUIVALEKCE
statements: A list of names

•r Data length (Integer *2 is 2*-blt integer)

P PARAMETER statement: A symbolic name) POINTER
statement: A pointer

pgnt Symbol i name of the nain program

of an external procedure

s A etatenent labeL

Symbolic naine of a source variable/ array
elementF or array

St Any executable statement that is not a DO, OfD,
or logical tP

eub Symbolic nave of a subroutine or subroutine
entry

type Desired data type

U Unit Identifier or dataset identifier

(u) Unit identifier specified as a Hollerith
constant, left-justified and seco-filled

V Name of a constant, variable, function, dummy
procadure name, or array naiae

COMPILER DIRECTIVES

CoiDpiler directive lines begin with characters CDI}1$
in columns 1 through 5 and any of the directives
listed below in columns 7 through 72.

EJECT Ejects to top of next page

LIST Resumes listable output

NOLIST Suppresses production of listable output

CODE Produces listing of assembler code in
selected blocks

NOCODE Suppresses listing of CFT-generated
assembler code

VECTOR Enables vectorisation of inner DC-loops

MOVECTOR Suppresses vectorization of inner

DO-loops

NORECURRENCEI-nl

Causes DO-loops containing recurrences
to execute in scalar or vector mode

NEXTSCAIAR Inhibits vectorization of the next
DO-loop

SHORTLOOP Eliminates run-time check for OO-loop
termination (for loops with 1
iteration count < 64)

IVDEP Ignores vector dependencies in the next
DO-loop

IHT24 Zist Identifies listed variables and arrays
as 24-bit integers

INT64 list Identifies listed variables and arrays
as 64-bit integers

FAS'BID Uses the fast 46-bit integer multiply
and divide in the current block

SU3WMD Uses the slow 64-bit integer multiply
and divide in the current block

BUXK Causes a new optimization block to
begin with the next statement

NO SIDE EPPE(?rS liet

Declares that external subprograms have
no side effect on variables used by the
calling program

NOIFCON Disables optimization of conditional
replacement statements

RESUMEIFCON Enables optimization of conditional
replacement statements

FDOH Enables flowtrace

NOFLON Disables flowtrace

DYNAMIC liat Declares dynamic codbdor blocks

BOUMDStdUetDJ
Checks arrays for out-of-bounds
subscripts

VFUNCTION list Declares that a vector version of an
external function exists

ALIGN Aligns loops and entry points on
instruction buffer boundaries

DEBUG Enables debugging mode

NODSBUG Disables debugging mode

RESUMEDOREP Re-enables replacement of successive

1-line DO-loops

NODOREP Disables replacement of successive
l-line DO-loops

BL Enables bottom loading of DO-loops

NOBL Disables bottom loading of DO-loops

SAFSIF Disables movement of code over a branch

UNSAFEIF Enables movement of code over a branch

VALUE RANGES REPRESENTED IN THE CRAV-I

BIHARy RANGE APPROXIMATE DECIMAL RANGE

64-BIT INTEGER O'lII'lO^®

.2"<I<223 24-BIT INTEGER -83ee60B<I<S36860e

2-8192.{3/2) «-|R|«'2®^'2*(1/2) 30"2866<Ir| <lo2466

DOUBLE PRECISION
2-8192. {1./2)<'IDI <•2^3^92. {3/2, 10-2<«6<|dI <10^*®®

COMPLEX
2-8129.{3/2, I<28129.{3/2, 10"2®®®<|Cj|,ICil<lo2^®®

LOGICAL RANGE

.TROB. OC .T.

.FALSE. OC .F.

DECIMAL RANGE

COMPILER OPTIONS

Aborts job after compilation if any
of the program units contains a
fatal ercor

Lists beginning sequence number of
each code generation block
(G implies B)

Lists common block names and lengths
listed on Idn after each program
unit

Lists DO-loop table

Enables recognition of compiler
directive lines

Enables FLOWTRACE option. (Also
see FLOH/NOFLOH directives)

Lists generated CAL code foe each
program unit. (See CODE/NO(XDB

directives)

Causes listing of only the first
statement of each program unit.
All other list options are ignored
or disabled.

Enters compiler-generated statement
labels in symbol table

Causes all DO-loops to be executed

at least once

Enables recognition of output

listing control directives

Enters null symbols in symbol table
.(defined but not referenced)

Identifies execution-time array

references with out-of-bounds

subscripts

Double precision) 64-bit values

Atwrts coinpilation when 100 fatal
error messages counted

Rounds results on multiply operation

Lists FORTRAN Bource code

Lists symbol table after each
program unit

Enables recognition of IliTBGER*2

declaration

Vectorizes inner DO-loops

Compiles all floating-point
operations as return jumps to
usei-supplled external routines

Lists symbol table with cross
references after each program
unit (X overrides T)

Writes DEBUG Symbol Table on SBLD

INC.

CFT REFERENCE CARD
SQ-0021D Copyrlgl

CFT CONTROL STATEMENT FORMAT

CFT,I"irin,L"ldn,B"Mr!,C"Cdn,E-x,0N"8t)nxg,OFF-8trvns,

TBUNC-nn,Al[>S-aide,OPT-option,MAXBloCK«»4, IHT-tl,

ALLOC-alloeatiOH.CFUweputyps.DraOG.SAVEALLi

Pacaaeters can be In any order or can be omitted to
cause the default options to apply.

idn Source Input dataset narae) default la SIN.

Idn Listable output datsset name) default is
SOUT. L"0 suppteases all but fatal error
measages, which ate written on SOOT.

Mr Binary output dataset na)De) default is SBLD.
No EOF is written. If B»0, no binary load
files are written.

odn CAL dataeet name) default la no dataset.

n Higheat mesaage level to be suppressed)
default Is 3. Fatal etrota not suppressed.

Level Severity
1 COmSNT

string string of up to 15 letters that selects a
cooipiler option when specified OH or OFF,
respectively. Defaults described In the
Compiler Option Chert.

nn Number of bits tru)icated for floating-point
results. Truncated bits setoed. Range Is
0<nn<47. Default Is 0.

aida Nujnbec of vectorisatlon inhibition messagsa.

aide Number of )ae8eageB
LOOPHONB None
LOOPFART 3 per coB^lisr block) 100 msasagas

per cc>9ilBtlon (default)
LOOPALL All

option Optimisation level

option AaauBPtIon
NOZBROINC Constant Increment integers canirot

be Incremented by .seto variables
{default}

SBBOINC Constant inccement integecs can be
incremented by lero variables

HOIFCON Diaablao optl)BUation of
conditional replacement etatementa
(default)

FARTIALIFCDN

Bnablee optimisation of
conditional replaceawnt statements
not Involving division and
external functions

FULLIFCON E)iableB optimisation of
conditional replacement statements
Involving division and external
functions

FASTOD Fast 46-btt Integer multiply end
divide

errmam Pull S4-blt integer multiply end



SAFEfiOMsr Enables replacement of 1-llne
DO-loops (without potential
dependencies or equlvalenced
variables) with a call to a
JSCILIB routine performing the
same operation more efficiently
(default)

FULLDORBP Enables replacement of 1-ltne
DO-loops (potential dependencies
and equlvalenciss are ignored)
with a call to a SSCILIB routine
performing the same operation more
efficiently

HODOBBP Dlsablea replacement of 1-llne
OO-loops with a call to a SSCILIB
routine

XHVHOV Enables movement of invariant code
from DO-loops (default)

MOIHVMOV Disables movemement of Invariant
code from DO-loops

UKBAFBiF Enables Instructions to move over
a branch instruction
Disables Instructions moving over
a branch Instruction (default)
Enables scalar lo^s to be bottco
loaded (default)

HOBL Dlsablea scalar loops to be bottom
loaded

BTREO Causes CFT to allocate specific
scalar variables In a program unit
to T registers

NQBTREG Causes CFT to allocate all user
variables to memory. HOBTREC does
not affect the allocation of

compiler-generated variables to B
or T reginters or the use of B or
T registers temporarily holding
values during expression
evaluation, (default, unleas
A1X(X>STACX)

sif> Length of code blocle being optimized or
vectorized. Default la 2560 wotda of internal
intermediate text. Valuea greater than 2560
may increase optimization and internal
compiler errors. MA>CBUXK-l eliminates
optimisation or vectorization.

tl Integer length. IKr-OS uses short 24-blt
integsts, Iwr-64 uses full 64-bit Integers
(default).

aZlocation

Memory allocation

alloaation Description

STATIC All memory is statically
allocated) a atac)i is not used
(default) .

STACK Bead-only conatants and entities
in a DATA or SAVE statement, or a
ccxsaon block are statically
allocated. All other entitles are
allocated on the stack.

Deferred implementation

Specifies mainframe type running the generated
code) default is the machine running CFT.

CRAY-IM Generates code for CBAY-1 H
Computer Systems

CRAY-IS Generates code for CRAY-1 S
Computer Systems

CRAY-XMP Generates code for CRAY X-MP
Computer Systems

DEBUG Writes sequence number labels at each
executable FORTRAN statement to the Debug
Symbol Table, allowing breajrpointa to be set
with SIO at statement sequence numbers. DEBUG
forces OH-IZ and sets )4AXBL0CK«1.

SAVEALL

Coiiq)ilation occurs as If a SAVE statement with
an empty list were in each prograai unit.
SAVBALL overrides OPT-BTREG.

FORTRAN CALLABLE SUBPROGRAMS

b^Boolean; i-lntegeo r-realt d>double precision;
c-coE^Iex; l-logical; q-i, r or 1; s-i, e or c; t"b,
1, c or r; u-b, i, d, c or r; vi or b; vi or ri
x"b, 1/ t, or 1; yb, i, d, c, or 1; z'b, i, it d, c,
or 1; h'Hollerith; chmcharacter

SUBPROGRAM

CALLING SEQ.

TRIGONOMETRIC

r-SIN(r)
d-DSIN(d)

C-CSIN(C)

t-COS(t>
d-DCOS(d)

C-CCOS(c]

r»TAN{r)

dwDTAN(d]

r"COT(r)
d"DCOT(d)

r°ASIN(r)

d-DASIN(d)

r>ACOS(r)

d-OACOS(d)

r-ATAN(r)

d'DATANCd)
r>ATAN2(r,r)

d'DATAN2(d,d)

r»SINH(r)
d'DSIHH{d)

r=COSH(r)

d°DCOSH(d)
r>TANH(r)

d-DTANH(d)

LOGARITHMIC

r-ALOG(r)

dmDLOG(d)

C°CLOG(c)

r=ALOG10(r)
d-DLOGlO(d)

TYPE CONVERSION

r-PIiOAT(v)

l-IFIX(w)
d-DBLE(u}
r>SNGL<d)

C''04PLX(u[,u])

i-INT24(V)
i-LINT(i)
Ch-CHAR(V)
i-ICHAR(ch)

r-REAL(s)

i-INT(u)

l-IDINT(d)

EXPONENTIAL

r"SQRT(r)

d-DSQRT(d)

C-CSQBT(c)

r*BXP(r)

d-DEXP(d)
c-CSXP(c)

CODE

GENERATED

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

Inline

Inline

Inline

Inline

Inline

Inline

Inline

External

External

Inline

Inline

Inline

External

External

External

External

External

External

VBCTORIZATIOH

SUBPROGRAM

CALLING SEQ.

l-LGE(ch,ch)

l-LGT(ch,ch)
l-LLE(ch,ch)

lmLLT(Ch,Ch}

imLEN(ch)
i-INDEX(ch,ch)

ARITHMETIC

i-lABS(i)

r-ABS(r)

d-DAB5(d}

C-CABS(C)

i-iDiM(i,i)

c"DlM{rfr>
d>DDIM(d,d)

r-AINT(r)

d"DINT(d)

r-ANiNT(r)

d>DNINT(d)

l=NINT(t>

i-lDNIHT(d)

i-HOD(i,i)
r"AMOD(r)r)

d-DHOD(d,d)
i-ISIGM(i,i)

r-SIGN(r,r]
d-DSIGN(d,d)

r-BANF( )
i-RANGET( ]

RANSET(V)

C"CONJG(c)

r-RBAL(c)

r-AIMAG(c)
dmDPROD(r,r)

MAXIMUM/MINIMUM

i-HAXO(i)

r-AMAXO(i)
i-HAXKr)

l-AHAXl(r)

d-OHAXl(d)

i-MINO(i)

rwAHINO(i)
i-HINl(i)

l-AHINl(r)

d-DHINl(d)

INPUT/OUTPUT

EODW(i)

i-IEOF(i)
r"EOP(i)
t"UNIT(i)

i-LENGTH(i)

b-GETPOS(i)
SETPOS (i, 1)

CODE

GENERATED

External

External

External

External

Inline

External

Inline

Inline

Inline

External

Inline

Inline

External

Inline

External

Inline

External

Inline

External

External

Inline

External

Inline

Inline

Inline

External

External

External

Inline

Inline

Inline

Inline

External

External

External

External

External

External

External

VECTORIZATION SUBPROGRAM

CALLING SEQ.

DEBUG AIDS

ENDRPV

SETRPV(h,q,v)

SYMDEBUG(h)

DUMPJOB(i)

BOOLEAN

b-AHD(X,x)

bK>R(x,x]
b*XOR(x,x)

b-EQV{X,x)
b-NEQV(x,x)

b-(X»iFL(x)

b-HASR(i)
b«SHIFT(x,i>
t>-SHIFTL(x,i)

bmSHIE7R(X,i)

i-LEADZ(x)
i-POPCNT(x)

b*CSMG(x,x,x)

r-BTC( )

i-IRTC{ )

r»TIMEF( >

rwSBCOND(r}
SECOND(r)

b°CLOCK(w)

CLOCR(w)
b>>DATE(w)

DATE(w)

b<«JDATE(w)
JDATE(w)

EXIT

i-LOC(z)
SSVtITCH{i,i)

ABORT(Z)

ERREXIT

TRBK(i)
REHARK(Z)

BS1ARK2(Z)
RS(ARKF(i,x)
SENSEFKi)
CLEARFI

SETFI

CLEARFIS

SETFIS

SENSEBT

CLKARBT

SETBT

CLEARBTS

SETBTS

iwHUHARGt )

i°SYSTQ1(i)

VECTORIZATION

b°CVMGF(x,x,x)
b''CVKGM(x,X,X]
b°CVHGZ(x,X,x)
bwCVHGN(X,X,x)

b"CUMGT(x,x,l)

CODE

GENERATED

External

External

External

External

Inline

Inline

External

External

External

External

External

External

External

External

External

External

Inline

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

External

Inline

External

VECTORIZATION

GENERIC AND SPECIFIC INTRINSIC FUNCTION NAMES

Specific names

INT, IFIX, IDIHT
REAL, FLOAT, SNGL

AIHT, DINT

ANINT, DNIHT

HINT, IDHINT
lABS, AB8, DABS, CABS

)40D, A)40D, DHOD

ISIGN, SIGN DSIGN

IDIH, DIM DDIH

HAXO, AMAXl, DHAXl
KINO, AHINl, DHINI
SQRT, DSQRT, CSQRT

BXP, DBXP, CSXP
ALOG, DLOG, CLOG

ALOGIO, DIOCIO
SIN, DSIH, CSIK
COS, 0CD8, CCDS
COT, DCOT

TAN, DTAN

ASIN, DASIN

ACOS, DACOS
ATAH, DATAN
ATAN2, DATAN2
SIHH, DSINB

COSB, DCOSK
TANB, DTAMB

t Ho specific name
tr A function not specified by the ANSI standazd

DO-LOOP FEATURES INHIBITING VECTORIZATIGN
e Parentheses in subscripts

e A dependent or ambiguous subscript

e A call to a subroutine

e A call to a non-vector function

# GO TO statement in a loop

e Any 1/0 etatement

e Uee of character entitles

SYMBOLIC DEBUG PACKAGE

The symbolic debug package provides a aymbolic memory
dump to aid in determining the cause of a job abort.
It can be invoked by the DQUG control statement or
the library routine SYKomOG. The 0H"2 option in the
CPT control etatement must be specified.

REPRIEVE PROCESSING
Reprieve processing suspends normal aystem error
processing and allows the user to attempt to recover
from what normally would be an abort condition. The
CRAY-OS Version 1 Reference Manual, publication
SR-0011, list! ceprievable abort conditions and
aeleotion codes.

MANUALS FOR FORTRAN USERS
» FORTRAN (CFT) Reference Manual - SR-0009

Oaecribas tha Cray FORTRAN Language, the Cray
FORTRAN Coaplltr, and related Cray (jperating
Syatem characteristics.

» Library Rafatanca Manual - SR-OOi4

Saaarisat tha subprograma available to useta
of the OAY-i and CRAY X-HP Co^uter Systems.

CHARACTER SET

CHAR ASCII HEX ASCII

CARD CODE

HUL OOO 00 12-0-9-6-1

SOU 001* 01 13-9-1

8TX 002 03 13-9-2

BTX 003 03 V3-9-3

txrt 0O4 04 0-7

tUQ 009 OS 0-9-0-9

ACf 006 06 0-6-6-6

8&L 007 07 0-9-6-7

8S 010 01 11-9-6

HT OLl 09 12-9-9

Lf 013 OA 0-9-5

VT 013 06 12-9-6-3

rr 014 OC 12-9-6-4

CA 019 00 12-9-6-9

60 016 OE 12-9-6-6

SI 017 Of 12-9-8-7

ptf 030 10 12-11-9-6-

DCl 021 11 ll-9-l

DC2 022 12 11-9-2

OCi 021 1) 11-9-3

0C4 024 14 9-6-4

KAIt 039 19 9-6-5

8YH 036 IS 9-2

ETfr 027 17 0-9-6

CMI 030 13 11-9-6

BH 0)1 19 11-9-6-1

SUB 032 lA 9-6-7

ssc 033 IB 0-9-7

PS 034 IC 11-9-6-4

cs 039 10 lX-9-6-5
US 036 IB 11-9-I-6

us 037 If 11-9-6-7

Spm;« 040 20 Hont

041 21 12-6-7

043 22 8-7

1 043 23 e-3

044 24 U-6-3

1 9 049 2S 0-6-4

046 26 12

047 27 e-s

( 090 21 12-6-S

091 29 11-6-S

092 2A 11-6-4
1 ^ 09) 26 12-6-6

1 ^ 094 2C 0-6*3

099 2D 11

096 2B 12-6-3

/ 097 2r 0-1

0 060 30 0

. 1 061 31 1
• .

062 33 3

) 063 31 3

4 064 34 4

5 069 35 9

« 066 36 6

7 067 37 7

e 070 31 6

» 071 39 9

z 072 3A 6-2

1 073 36 11-6-6

< 074 3C 12-6-4

m 079 )D 6-6

> 076 3B 0-8-6

? 077 if 0-8-7
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