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PREFACE

This guide is based on material extracted from the
following references.

1. Time-Sharing BASIC, BR36

2. Time-Sharing System: System-Programmer's
Reference, BR39

3, Time-Sharing System General Information
Manual, BSO1

4, Time-Sharing System Terminal/Batch Interface
Facility, BR99

5,  Time-Sharing Text EDITOR, BR40
6. FORTRAN, BI67

7. ALGOL, BSl1

8. JOVIAL, BS06
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NOTATION

(1

{1

Formats

Abbreviations
AFT
altname
ascfil
bedfil
¥
catname
filedescr
tempfile
TSS
uMC

userid

Enclosed items are optional.

Choice of one of items enclosed to
be made,

TSS system typeouts/user
responses in upper case.

available file table
alternate file name
ASCI file

BCD file

blank

catalog name

file descriptor
temporary file
time=-sharing system
user's master catalog

user identification

underlined first letter implies permissible abbreviation;

e.g., PRINT = P
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TSS MAJOR SUBSYSTEMS

Subsystem

ALGOL

BASIC

CARDIN

Text EDITOR
and
RUNOFF

Series 600
FORTRAN

Series 6000
FORTRAN

JOVIAL

1

Function Reference
ALGOL language pro- 7

gramming with I/O at
TSS terminal.

Algebraic language for 1
problems involving small
amounts of data,

Facility for building/ 4
submitting batch jobs at
TSS terminal,

Facility for building, 5
maintaining, reformatting
text files.

Algebraic language, 6
permits subprogramming,
chain overlays, peripheral

I/0,

Advanced version of 6
Series 600 FORTRAN,

JOVIAL language pro- 8
gramming with /O at
TSS terminal,

TSS SERVICE AND UTILITY SUBSYSTEMS " =::

Subsystem

ABC (Abacus)

ACCESS

ASCASC
ASCBCD
BCDASC

BPRINT

1See Preface

Function Reference!
Desk-calculator facility. 3
File system manipulation 3
facility,

ASCII-to-ASCII conversion, 3

ASCII-to-BCD conversion, 3
BCD-to-ASCII conversion, 3
Print ASCII file at 3

computer site.
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BPUNCH

Conversational
1/0

FDUMP

HELP

LIBED

LODX

Media
Conversion
Program
RBUG
RECOVERY
SABT

SCAN

TDS

1 See Preface

Punch ASCII file at

computer site,

Direct-access, I/O
manipulation facility.

Remote-terminal, word-
oriented, file inspection/
maintenance facility.

Explanation of system
error messages,

Library editor for
FORTRAN subroutines.

Subsystem checkout prior
to integration into TSS.

Generate TSS text file from
card deck/vice versa.

Conversational debug
routine, for CARDIN,

Recovery on the collector
file.

Scan aborted file at TSS
terminal, for TDS.

Examine output of batch
job from TSS terminal.

Terminal debug sub-
routine.

3

Reference!
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FILE DESIGNATIONS 5

Permanent Files
a. filedescr, having format of one of following:
1. filename
2, filename$password

3. ugerid/catname$password/filename$pass-~
word

b. filedescr, permissions
c. filedescr "altname'’, permissions
Altname, 1-to-8 characters, enclosed in quotes

Asterisk may designate current file

Permissions
READ EXECUTE
WRITE APPEND

Null permissions imply READ and WRITE

FILE DESCRIPTIONS

File Names

filename 1-to-8 characters in length,

filename composition Any combination of alpha-
numerics, periods, and
minus signs, in any order.

File-Access Types

quick-access Permanent file created by
SAVE filename or PERM
tempfile. Accessed by
filename form of command.
In case of data file, accessed
by program reference. Has
general READ permission,

quick~access with Permanent file created by
password SAVE filename$password.
Accessed in same manner as
quick-access file,

b : 4 : BS12

A quick-access file (with or without password) is only
quick-access relative to file's creator,

Permanent file not created
by user or not emanating ;
e . from UMC, Accessed by GET

command or by ACCESS.

nonquick-access

File Mode

ASCII Linked file for variable-~
length records in ASCIL

binary Linked file of variable-
length records in binary.

random Random file of fixed-length
records in binary.

TSS COMMAND LANGUAGE
TSS Commands (See Reference 4 for complete description, )}

Command Operand Function

ABC expression Call Abacus, evaluate
o given expression,

ACCESS Call ACCESS, interface
between TSS ana file
system,

APRINT ascfil Print ASCII file on printer

equipped with an ASCII
print train,

ASCASC filedescr ; Convert time-sharing
filedescr‘2 ASCIIfile to standard
system format ASCII file.

ASCBCD ascfil;bcdfil Convert ASCII file to BCD
file,

AUTOMATIC m, n Begin automatic gener~
ation of line numbers,
start with m, incrementing
by n.
AUTOX m, n Same as AUTQ, standard
terminating blank {i.e.,
mmmmi) not supplied,

BCDASC bedfil;ascfil Convert BCD f{ile to ASCIL
file,
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Contents of file specified
converted to BCD and

Contents of TSS file speci-
fied converted to BCD and

Log off TSS system.,

List of user's catalog and
file names, or only the
attributes of named file.

List all catalog and file
names which emanate from
last specified catalog,

List attributes of last
specified catalog.

List catalog and file names
from the command library

List all file names in library,

Limit list of catalog and
file names to optional
date, number, name, and
in reverse (R.) order, l

Delete, from current file,

Delete, from current file, l

Return system control to
next~higher level,

Call EDITOR subsystem,
edit the current file. .

Erase file space associ-
ated with specified file(s),
do not release file(s).

Call FDUMP to dump/ .

Specified file(s) accessed
and its filedescr placed in

Command Operand Function
BPUNCH ascfil
punched,
BPRINT ascfil
printed.
BYE
CATALOG filename
CATALOG /catalog)/.../
catalogy
CATALOG /catalog)/.../
catalog,*
CATALOG #CMD
(CMDLIB),
CATALOG #LIB
CATALOG , x(date, n, R),
FIRST/name/
DELETE a,b,c-d, e, f-g
indicated lines.
DELETE 3%
all lines.
DONE
EDIT
ERASE filedescr. ...;
filedescr
n
FDUMP
correct file,
GET filedescr.;...;
filede scx;z
AFT,
HELP

Call HELP for error
message explanation,

BS12

Suppress warning or in-
formation message until
subsequent SEND
command given,

Batch-processing job
specified aborted, X1
abort-code assigned.

Establish direct access
with slave program,

Permit manipulation of

Current batch-processing
status of job specified

Punch a paper tape leader
with a title in bold, block
letters followed by a list-
ing of the current file.

Report content length of
current file, permanent
file specified by filedescr,

Named library file copied
to current file,

Set the length of an input
line from a terminal to the
value of n {80 to 160).

List from current file, or
only lines numbered i

List all the lines of the
current file with line
numbers i thru j,

List specified permanent
file, or lines i and j

Concatenate and list
specified permanentfiles,
and/or segments,

Command Operand Function
HOLD
JABT snumb
JDAC slave program
name
JOUT snumb
batch job.
JSTS snumb
printed.
LEADER title
LENGTH filedescr
LIB filename
LINELENGTHn
LIST i,
and j.
LIST i-j
LIST filedescr(i, j)
thereof,
LIST file list
LIST 99999999

List the highest-numbered
line of the current file.
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List the last line of the

List file(s), print a header
giving time and date,.

List file(s), "break'" each
line at character position
nnn, continue with any
remainder after carriage-
return and line feed,

List from current file

Prepare subsystem for
non-ASCII paper tape input

Reinitialize current file
(to begin new file).

Create named file(s) as

Create named file(s) as
quick-access; remain
user's current file(s)

Log current user off
terminal, do not dis-
connect; reissue log-on

Send 8-bit parity
independent code,

Copy specified file, or
lines i through j onto

Copy specified files,
and/or file segments, onto
current file, Concate-
nate if semicolons used;
merge (on line numbers)
if colons used, (Rese-
quencing not automatic. )

Copy specified file(s) onto

Command Operand Function
LISTL
current file,
LISTH (any LIST
operand)
LISTEmn (any LIST
operand)
LISTI n
each nth line.
LUCID (or
#LUCID in
EDITOR) to follow,
NEW
NEWP filedescr
quick-access.
NEW P# filedescr
until log=-off,
NEWUSER [ account
number ]
sequence.
NOPARITY
OLD filedescr (i, j)
current file.
OLD file list
OLD filedescr

current file(s); remain
user's current file(s) until
form of OLD or NEW
command given,

BS12

Command

Operand

Functien

OLDP

OLDP#

PARITY

PERM

PRINT

PRINT

PURGE

RECOVER
(or #RECOVER

in EDITCR)

RELEASE

REMOVE

REMOVE

RESAVE

filedescr

filedescr

tempfile;
filedescr

file list

i,k-m,...

filedescr ;.. .;
filedescrn

filename

filedescrl;. e
ﬁledescrn

filename ;,,..;
filenamen

CLEARFILES

{PERMFILES
or
TEMPFILES)

filedescryie..;
filedescrn

Make specified file current
file (i.e., not a copy).

Make specified file current
file, specified file remains
current file for any sub-
sequent OLD or NEW com-
mands (i.e., original
contents could be over-
written or erased),

Negate NOPARITY
command,

Permanent file specified by
filedescr created and/or
accessed, temporary file
tempiile copied onto it,

Reformat and print, at
terminal, current file(s)
and/or segment(s)
specified, (CARDIN only.)

Print lines i and k thru m.

Delete specified perma-
nent file(s) from file
system, (Release and
overwrite file space.)

Provide recovery
capabilities on collector
file.

Release specified per-
manent file(s) from file
system. {(Does not over~
write file space, )

Remove the specified
file(s) from AFT,

Remove all files from
AFT, including current
file,

Copy contents of current
file on previous existing
permanent file(s)
specified.

BSs12




Command Operand

Function

RESEQUENCE m,n

RESEX m, n
RESE# m, n
ROLLBACK filename
(or # ROLLBACK
in EDITOR)
RUN
RUN file list
RUN (options)
RUNH
SAVE filedescry;...;
filedescr,
n
SCAN filedescr

10

Resequence numbering of
current file in order,
begin with m and
increment by n,

Insert numbers at
beginning of each line in
current file, If first
character of existing line
is numeric, blank
inserted following
generated line number.

Insert numbers at
beginning of each line in
current file. If first
character of existing line
is numeric, pound sign
following generated line
number.

Call recovery file that
has data.

Execute selected system,
taking source input from
current file.

Execute selected system,
taking source (or object)
input from specified
permanent file{s) and/or
file segment(s). (Not for
BASIC)

Compile and/or execute
according to the operand
specifications.

Execute selected subsys-
tem and print a header
(date and time) at the top
of program execution
report,

Copy contents of current
file on permanent file(s)
specified,

Scan batch-output file
specified,

BS12

Cancel effect of previous
HOLD command, and
cause last message with~
held to appear at terminal,

Print user's current-
usage status: processor-
time, file and terminal
1/0 usage, and list of open

List only names of user's

Exit from currerit sub-
system and call named
subsystem, or, if no name
is given, return control to
subsystem-selection level,

Prepare subsystem for
paper tape input to follow

Command Operand Function
SEND
STATUS
files,
STATUS FILES
: open files.

SYSTEM subsystem

name
TAPE (or
#TAPE in
EDITOR)

11

immediately.
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TSS Commands Applicability by Subsystem

TSS Commands Applicability by Subsystem (cont)

Subsystem
ALGOL/
JOVIAL/

Command BASIC FORTRAN CARDIN|(EDITOR
eRESEQUENCE Yes Yes Yes No
eROLLBACK Yes Yes Yes No
¢#ROLLBACK No No No Yes
eRUN Yes Yes Yes No
oSAVE Yes Yes Yes Yes1
SCAN No No Yes Yesl!
SEND Yes Yes Yes Yes1
STATUS Yes Yes Yes Yes!
eSYSTEM Yes Yes Yes No
oTAPE Yes Yes Yes No
e#TAPE No No No Yes

Tu

command’ in direct-mode
enot applicable at subsystem~selection level

Subsystem
ALGOL/JOVIAL/

Command BASIC FORTRAN CARDIN EDITOR
ABC Yes Yes Yes No
ACCESS Yes Yes Yes Yea!
ASCBCD No No Yes Yesl
ASCASC No Yes Yes Yeal

o AUTOMATIC Yes Yes Yes No
BCDASC No No Yes Yesl
BPRINT No No Yes Yes!
BPUNCH No No Yes Yesl
BYE Yes Yes Yes Yes!
CATALOG Yes Yes Yes Yes!
DELETE Yes Yes Yes No

e DONE Yes Yes Yes Yes!
EDIT E Yes Yes Yes No
ERASE Yes Yes Yes Yeal
FDUMP No No Yes Yes!
GET Yes Yes Yes Yeal
HELP Yes Yes Yes Yes!
HOLD Yes Yes Yes Yesl
JABT No No Yes Yes!
JDAC No No Yes Yesl
JOouT No Yes Yes Yesl
JSTS Yes Yes Yes Yes!
LEADER Yes Yes Yes Yeal
LENGTH Yes Yes Yes Yes!

e LIB Yes Yes Yes No
LINELENGTH Yes Yes Yes Yes?
LIST Yes Yes Yes Yes!

e LUCID Yes Yes Yes No

e #LUCID No No No Yes

e NEW Yes Yes Yes Yes!
NEWP Yes Yes Yes Yesl
NEWP# Yes Yes Yes Yesl
NEWUSER Yes Yes Yes Yes!
NOPARITY Yes Yes Yes Yesl

s OLD Yes Yes Yes Yes
OLDP Yes Yes Yes Yes
OLDP# Yes Yes Yes Yes
PARITY Yes Yes Yes Yes
PERM No Yes No Yee
PRINT No No Yes No
PURGE Yes Yes Yes Yeo!
RECOVER Yes Yes Yes Yes

e #RECOVER No No No Yes
RELEASE Yes Yes Yes Yes!
REMOVE Yes Yes Yes Yeal
RESAVE Yes Yes Yes Yes!

1”commami" in direct-mode
EDITOR recognizes only LINE n in the direct-mode,
not applicable at subsystem-selection level
12 BS12

TSS TERMINAL OPERA TION

Log-On

Activate terminal, dial TSS.

issues log-on message:

HIS SERIES 6000 ON [date] AT
[time] CHANNEL [nol]

Upon connection, TSS

Series of requests are made to which the user

responds:

USER ID - userid [;account number]

PASSWORD

xxxxxxxxxxxx (user's password typed over mask)

SYSTEM?

BASIC

FORTRAN
CARDIN
EDITOR
TFORTRAN
ALGOL
JOVIAL

13-
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OLD OR NEW - NEW

READY
ENTER

NEWP
NEWPH#
OLD
OLDP
OLDP#
LIB
SAME

{for EDITOR only)

* (build-mode; user's input begins)

Input Procedures

blank spaces

line numbers

error corrections

Allowed, except within line numbers,

Required in build-mode of BASIC, 600
FORTRAN, 6000 FORTRAN, ALGOL,

JOVIAL, and CARDIN; optionally
preceded by one or more blanks,
always terminated by non-numeric
character (may be a blank),

teleprinter terminals

character(s) function

@ (commercial

Vat' sign) delete character

CTRL plus X delete line
other terminals

character(s) function

o(degree) delete character

4+ plus ATTN (for
2741) delete line

+ plus INT (for
DATEL) delete line

* plus carriage
return delete line

line-numbered file corrections or modifications

replacement: a numbered line replaces any
identically numbered line previously typed or

already contained on current file; i.e., last-entered
line numbered nnn will be only line numbered nnn in

the file,

14" BS12

deletion: a '"line'' consisting of a line number only,
{i. e., nnn), causes deletion of any identically
numbered line previously typed or already contained
on the current file.

insertion: a line with a line~number value that falls
between line-number values of two pre-existing lines
inserted in file between those lines.

Interruption of
Output Process

Teletypewriter terminals ~ BREAK

Typewriter-like terminals - ATTN or

INT

Terminate or Log-Off

terminate session
without terminal
disconnect

exit from selected
subsystem

log=-off (terminate
session with TSS)

PAPER TAPE INPUT

Give NEWUSER command; new
log~on sequence initiated.

Give DONE command; select new
subsystem,

Give BYE command; report of
user's TSS charges given,
terminal disconnected.

For subsystem without build-mode
give DONE command to achieve
subsystem selection level, then
give BYE command,

(See Reference 4 for complete details)

tape preparation Maximum of 160 characters per line,
Each line of data followed by:

carriage return
line feed
RUBOUT (one or more)

limits ) Maximum of 2 links permitted, 6 links
with LUCID.
input In build-modeuser specifies command

(or LUCID for non-ASCII input)

input termination Input terminated when:

XOFF encountered
one-second pause encountered
with LUCID

15 BSs12




BASIC

The following symbol conventions apply:

= any number
m = any number
v = any variable
= any expression

BASIC-Language Statements

Statement Form

CALL fl
CHANGE v TO v1$

CHAIN f.l

DATA Ny Ry e

DEF FNX (v) =
DEF FNX
FNEND

DIM t{n), ...

DIM t{m,n), ...
END

FOR v=e, TOe, [STEP e3]

t = any single-letter variable
1 = any line-number

&= any relational expression
f’= any filename

fd = any file designator

Function

Call file f, for use as sub=-
routine.

Convert string characters to
numerical code/vice versa.

Chain file fi to current file.

Specify numeric or alpha-
numeric values for variables
in corresponding READ
statement,

Define function repeatedly
used in program,

Terminate definition of
multiple -line function.

Specify maximum length
(dimension) of list t

Specify maximum dimensions
{row, column) of table or
matrix t,

Define end of program.
(Optional final program
statement)

Set up an execution loop
between the FOR and sub-
sequent NEXT statement,
Loop is broken when value of
v (which starts at e.) exceeds
e,. Variable v is incre-
mented each time through
either by the step-value e
(optional}, or byl (by
default).

16 BS12

Statement Form

GOsSUB 1
n

GOTO1
n

IFe JTHENI1
*leoro( ®

Function

Transfer program control to
routine beginning at line-
number 1 . Control returns
to the statement following the
GOSUB. (Routine must
terminate with a RETURN
statement. )

Transfer program control
unconditionally to statement
numbered 1 .

n

Conditionally transfer pro=-
gram control to statement
numbered ln if relational
expression e_ is true for
current values of variables
specified therein.

Relational expressions (e } have the form [e re ]
when r is one of the followmg relational operators-

Operator Meaning Example
= is equal to A =B
< is less than A <B
<= or = < ig less than or equal
to A< =B or A =<B
> is greater than A>B

>=or = > is greater than or

equal to
<> or > < is not equal to

INPUT vl, vz. P

INPUT v1$, v2$, ‘oo

LET v=e

LET v$ = "string"

A>=zBor A="B
A< >B or A> <B

Cause program execution to
pause and a request for
numerical input (?) issued.
The n values entered at
terminal are assigned in
sequence to specified vari-
ables V.,4..,V .

i n

Same as above, except that
V.hrees, vn$ are string
variabples,

Evaluate expressions e (if
necessary), assign that value
to the variable v. (Exp. e
may contain v; e.g., LET
A=A+l.)

Assign ''string' to string
variable v§$.

17 BSl2



Statement Form

LETvS$ = v . $

LETvl=vZ=v3=...

MAT

NEXTv

ONe THEN ln
GOTO

(1) PRINTel, €yreen

(2) PRINT ey ez;. .a

(3) PRINT e1$

(4) PRINT 'text",...
(5) PRINTel;TAB(eZ);e

(6) PRINT el;SPC(eZ);e

PRINT USING ln’ list

READ Vs Varees

READV1$, v2$, ves

3ree

FURRE

Function

Assign contents of string
V1$ to V§,

Make multiple variable
replacement,

(MAT is special prefix for
matrix-type statements; see
description below,)

Terminate program loop
headed by a FOR v=, .,
statement, When loop is
broken sequential execution
of statements below NEXT
ensues, The v's appearing
in a FOR, .. TO/NEXT pair
must be identical,

Conditionally transfer pro-
cessing sequence to desig-
nated statements,

Evaluate and print values of
e. (1) in standard zones, or
(Z) in compacted zones. (3)
same as forms (1) and (2}
except that e;$ represents a
string, (4) Print text ver-
batim. Forms (5) and (6)
permit precise format
control: (5) Print [ey], tab to
position [e,] + 1, print [e3],
etc,; (6) Print [e}], space
right [e;] positions, print
[e3], etc. Terminal comma
or semicolon suppresses
auto. carriage return. All
forms may be combined.

Print formatted line; list is
comma-separated arguments,

Read values from associated
DATA statement, assign
them in sequence to the
specified variables Viresos Voo

Same as above, except that

v.$,..,v $ are string vari-
n
ables,

18 BS12

Statement Form

REM any text

RESTORE
RESTORE¥*
RESTORE$
RETURN
STOP

TRACE )ON
OFF

Matrix Statements

MAT READ tl, tZ

MAT PRINT tl, t

MAT ¢t =t <+t
MAT ¢t =t_ =t

MAT t =t ®t

’ t3...

2! t3...

Function

Supply remarks, or
comments, for program
listing,

Restore, or reinitialize,
previously used blocks of
numeric ana string data from
DATA statements.

Restore, or reinitialize,
previously used blocks of
numeric data from DATA
statements,

Restore, or reinitialize,
previously used blocks of
string data from DATA
statements,

Terminate subroutine (called
with a GOSUB); return
control to the statement
below the GOSUB.

Stop execution of program,
wherever encountered in the
program,

Print line numbers of state-
ments between TRACE ON,
TRACE OFF statements,

Read matrices t, (previously
dimensioned}, Data read in
row=-sequence from DATA
statements,

Print matrices t,, (Semi-
colon option may be used;
see PRINT.)

Add matrices t_ and t_,
A ?{ 3
store result in 1°

Subtract matrix t, from t2,
store result in tl.

Multiply matrix tz by t3,

store resultint_,

(Dimensions must comply

with rules of matrix-multiply.)

19 BSl12




Statement Form

MAT ¢t =t,
MAT t = (e) ¥ t

* (e)
2

MAT t = INV (t,)
MAT tl = TRN (t2)
'MATt = CON {(m,n)]

MAT t = ZER [ (m, n) ]

MAT t

IDN [{n, n) ]

Data File Statements

FILES fl; fz;. ..

APPEND #id

BACKSPACE #fd

DELIMIT #fd, { (char.}
{ (abbrev,) }

FILE #fd, "fl"

IF END #fd | THEN { 1
GOTO

IF MORE #fd { THEN 1n
GOTO

Function

Multiply matrix t, by value

of expression e, Store result re

in t..
1

Invert matrix tz, store
resultint,

1 »

Transpose (interchange rows
and columns) matrix tz, store
result in tl.

Set all elements of matrix t
to 1 (optionally, redimension
to m rows and n columns).

Set all elements of matrix t
to O (optionally, redimension
to m rows and n columns),

matrix t to 1, yielding an
identity matrix {optionally,
redimension to square matrix
of dimensions n, n).

Set diagonal elements of !

Reference file({s) fi prior to
use in program. t

Add data to data file
designated.

Position pointer for data file
designated backward one
delimiter.

Use delimiter, other than
comma, in data file
designated.

Replace data file fd with
data file fi.

Test for end of data in data
file designated,

Test for remaining data or
available space on data file
designated.

20 BS12

Statement Form

INPUT #fd, input list

MARGIN #fd, e

MAT READ #fd, matrix
input list

MAT WRITE #fd, matrix
output list

PRINT #£d, output list

PRINT #fd, USING
statement number,
output list

READ #fd, input list

RESTORE #fd

SCRATCH #1£d

WRITE #fd, output list

Binary File Statements

Statement Form

FILES { ;f
172

APPEND:fd

Function

Read data from data file
designated into input list,
treating line numbers as
data items,

Specify right-most character
position of data file
designated,

Read data from data file
designated into matrix input
list,

Write matrices specified in
matrix output list to
designated data file,

Create data file from
elements of designated data
file, new data file to contain
no new line numbers or
delimiters,

Format data written to a
data file,

Read data from data file
designated into input list.

Position pointer for data file
designated to beginning of
file, permit file to be read.

Place data file designated in
write mode,

Create data file from

elements of designated data
file,

Function

Reference file(s) f,.prior to
use in program.

Add data to binary file
specified,
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Statement Form

BACKSPACE:{d
FILE:fd, "fl"

IF END:fd { THEN { 1
GOTO

IF MORE:fd |THEN ln
GOTO

MAT READ:fd, matrix
input list

MAT WRITE:fd, matrix
output list

READ:fd, input list

RESTORE:fd

SCRATCH:fd

SET:fd TO expression

WRITE:fd, output list

Binary File Functions

LOC({d)

LOF(fd)

Function

Position pointer for binary
file specified backward one
delimiter,

Replace binary file fd with
binary file fi.

Test for end of data in binary
file designated,

Test for remaining data or
available space on binary
file designated,

Read data from binary file
designated into matrix input
list,

Write matrices specified in
matrix output list into
designated binary file.

Read data from binary file
designated into input list.

Position pointer for binary
file designated to beginning
of file, permit file to be read,

Place binary file designated
in write mode,

Position pointer for binary
file designated to desired
point,

Create binary file from

elements of designated
binary file,

Word pointer location

File length
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Arithmetic Operators

+ addition
- subtraction/minus

* multiplication

Mathematical Functions

SIN(X)

COS(X)
TAN(X)
COT(X)
ATN(X)
EXP(X)
LOG(X)
CLG(X)
ABS(X)
SQR(X)
INT (X)

RND(X)
SGN(X)
DET (X)

Miscellaneous Functions

TIM(X)
CLK$

DATS$
NUM(X)
SST(X$,Y, Z)

TAB(X)
SPC(X)
LEN(X$)

LIN(X)
ASC(X)

STR $(N)
VAL(S$)
TST (S$)

HPS (X)

/ division

** or * exponentiation

sine of X

cosine of X

tangent of X

cotangent of X

arctangent of X

e to the power X

natural logarithm of X

common logarithm of X

absolute value of X

square root of X

truncation of X

a random number

sign.determination of X

determinant of last matrix
inverted

Elapsed processor time

Time of day

Calendar date

Count of matrix data elements

Extract selected characters
of string

Character print position

Space print position

Number of characters in
string

Last line number encountered

Numeric value of character
or abbreviation

Expression to string conver-
sion

String to expression conver-
sion

Nonzero output if string can
be interpreted as a number

Horizontal print position of
next field, in current line,
of file being written
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