












<MAT PRINT 2> 

<MAT PRINT USING statement> 

<MAT PRINT USING 1> 

<array identifier list> 

<array identifier list element> 

<MAT initialization statement> 

<initialization function> 

<MAT assignment statement> 
(rule 6) 

<mat operator> 

<ASSIGN statement> 

<MAT PRINT 1>, 1 <MAT PRINT 1>; 

<MAT PRINT USING 1>1 
<MAT PRINT USING l>;<array identifier list> 

<MAT PRINT USING<II>format string>1I1 
<MAT PRINT USING><sequence number> I 
<MAT PRINT USING><string variable> 

<array identifier list element>/ 
<array identifier list>, 

<array identifier list element> 

<array identifier>/<special function> 

MAT<array identifier>=<initialization function> I 
MAT<array identifier>=<initialization function> 

«dimensions» 

ZER / CON 1 ION 

MAT<array identifier>=<array identifier>/ 
MAT<array identifier>=<array identifier> 
<mat operator><array identifier> 
MAT<array identifier>=INV«array identifier»/ 
MAT<array identifier>=TRN«array identifier», 
MAT<array identifier>=«expression»*<array 

i dentifi er> 

+/-/* 
• ASSIGN<source string>,<expression>,<variablp.>/ 

ASSIGN<source string>,<expression>,<variable>, 
<source string> 
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STRING EV ALUATION BY ASCII CODES 

Each user terminal character is represented by an A.S.C.I.!. (American Standard Code for Information 
Interchange) number except 2741. 

Strings are compared by their A.S.C.I.I. representation. 

The A.S.C'!'!. sequence, from lowest to highest is: 

Lowest: bell 

space 5 J u 

6 K a v 
II 7 L b w 
# 8 M c x 
$ 9 N d Y 
% 0 e z 
& P f { 

< Q 9 
( = R h } 

) > S i Highest 

* ? T j 

+ @ U k 

A V 

B W m 

C X n 

/ 0 y 0 

0 E Z P 
F [ q 

2 G \ r 

3 H ] s 

4 I t t 
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MEMORY ALLOCATION BY A USER 

Approximate space available for user allocation: 10,000 2-character words. 

Examples of User-Determined Allocation 

Note: This is variable "system overhead"; it is not included in 
word counts produced by the LEN command. 

a. Introduction of each simple, string, or matrix variable uses 4 words. 

b. A 9 word stack is reserved for GOSUB's. 

c. 6 X (maximum level of FOR ... NEXT loop nesting). 

d. Each file name mentioned in a FILES statement reserves as many words for buffer space as 
there are words in each logical record of the file. Each "*,, in a FILES statement reserves 
256 words of BUFFER space; each file and "*,, also reserves 15 words of table space. 

e. An approximate estimate of space required for a program is: 

11 words per BASIC statement 

+2X(number of matrix elements dimensioned) 

+1/2X(number of string characters used) 

Semicompiled programs require slightly more space than that shown by the LEN command. 
CATALOG gives the actual length of CSAVED programs. 
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APPENDIX A 

How to Prepare A Paper Tape Off-Line 

To prepare a BASIC program on paper tape for input: 

1. Set terminal status to "LOCAL." 

2. Press the ON button on the paper tape punch. 

3. Press @c (or HERE IS if available) several times to put leading feed holes on the tape. 

4. Type the program as usual, following each line with return linefeed. 

5. Press @c (or HERE IS) several times to put trailing feed holes on the tape. 

6. Press the OFF button on the paper tape punch. 

The standard on-line editing features, such as line delete and character delete, may be punched on 
paper tape. 

Pressing the BACKSPACE button on the paper tape punch, then the RUBOUT or DEL key on the 
keyboard, physically deletes the previous character from the paper tape. 

Programs punched onto paper tape in the above manner, or produced by the PUNCH command, 
may be input to the system through the paper tape reader after typing the TAPE command. They 
may not be input as data using INPUT or ENTER statements. (See Section II and Appendix B.) 
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APPENDIX B 
The X-ON, X-OFF Feature 

Terminals equipped with the X-ON, X-OFF feature must be used if it is desired to input data from 
a paper tape while a program is running. 

Data is punched on paper tape in this format: 

line of data items separated by commas x-off return linefeed 

(x-off, return and linefeed are user terminal keys.) 

Remember that each line of data must end with x-off return linefeed. 

The X-OFF character causes the paper tape reader to stop reading tape after each carriage return 
until more input is requested by the program. Lines output by PRINT and PRINT USING state­
ments are terminated by the X-off character 

Programs on paper tape produced by the XPUNCH command are in the correct format to be input 
as data strings from terminals with the X-ON, X-OFF feature. No line of such a program should 
exceed 72 characters (not counting X-OFF, carriage return, and linefeed), since each must fit into 
a single string. Programs produced by XPUNCH are not suitable for input in TAPE mode (Appendix 
A) from terminals with the X-ON, X-OFF feature. 
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USER COMMAND ERROR MESSAGES 

APPENDIX C 
Diagnostic Messages 

Error messages are listed below with the command which may invoke them. The message ILLEGAL 
FORMAT may be typed in response to many commands. The message PLEASE LOG IN is typed if 
a command (other than HELLO) or a line of syntax is entered from a port on which no user is logged 
in. 

APPEND 

INV ALID NAME 
NO SUCH PROGRAM 
ILL-STORED PROGRAM 
ENTR Y IS A FILE 
SEMI-COMPILED PROGRAM 
NO COMMON AREA ALLOWED 
PROGRAM TOO LARGE 
UN ABLE TO RETRIEVE FROM LIBRARY 
SEQUENCE NUMBER OVERLAP 

CATALOG 

CAN'T READ DIRECTORY 

CSAVE 

See SAVE. 

DELETE 

NOTHING DELETED 
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GET 

GROUP 

HELLO 

KILL 

INV ALID.N AME 
NO SUCH PROGRAM 

l .' ~'! 

ILL-STORED PROGRAM 
ENTIty IS A FILE 
PROG'RAM TOO LARGE 
UNABLE TO RETRIEVE FROM LIBRARY 

See CATALOG. 

ILLEGAL ACCESS 
NO TIME LEFT 

ILLEGAL NAME 
NO SUCH ENTRY 
FILE IN USE 

LIBRARY 

See CATALOG. 

LIST 

RUN ONLY 

LPRINTER 

LP BUSY 
LPDOWN 
LP FREE 
LP NOT AVAILABLE 

MESSAGE 

NAME 

CONSOLE BUSY 

ONL Y 6 CHARACTERS ACCEPTED 
ILLEGAL FIRST CHARACTER 
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OPEN 

NAME TOO LONG 
ILLEGAL FIRST CHARACTER 
LIBRARY SPACE FULL 
SYSTEM OVERLOAD 
DUPLICATE ENTRY 
UNSUCCESSFUL; KILL AND REPEAT. 

PROTECT 

PUNCH 

PRIVILEGED COMMAND 
INV ALID NAME 
NO SUCH ENTRY 

See LIST. 

RENUMBER 

RUN 

SAVE 

TAPE 

SEQUENCE NUMBER OVERFLOW/OVERLAP 
BAD PARAMETER 

See Execution Errors. 

RUN ONLY 
NO PROGRAM NAME 
NO PROGRAM 
OUT OF STORAGE IN LINE n 
LIBRARY SPACE FULL 
SYSTEM OVERLOAD 
DUPLICATE ENTRY 
UNSUCCESSFUL; KILL AND REPEAT. 

If entered from an IBM 2741 Selectric: 
ILLEGAL 

UNPROTECT 

See PROTECT. 

XPUNCH 

See LIST. 
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LANGUAGE PROCESSOR ERROR MESSAGES 

The following messages are output by the BASIC language processor to indicate errors or possible 
errors in users' BASIC programs. 

Syn tax Errors 

One of the following error messages will be typed by the system after the entry of a BASIC state­
ment with incorrect syntax. In all cases but the last, the line will be deleted. 

OUT OF STORAGE 
ILLEGAL OR MISSING INTEGER 
EXTRANEOUS LIST DELIMITER 
MISSING ASSIGNMENT OPERATOR 
CHARACTERS AFTER STATEMENT END 
MISSING OR ILLEGAL SUBSCRIPT 
MISSING OR BAD LIST DELIMITER 
MISSING OR BAD FUNCTION NAME 
MISSING OR BAD SIMPLE VARIABLE 
MISSING OR ILLEGAL 'OF' 
MISSING OR ILLEGAL 'THEN' 
MISSING OR ILLEGAL 'TO' 
MISSING OR ILLEGAL 'STEP' 
MISSING OR ILLEGAL DATA ITEM 
ILLEGAL EXPONENT 
SIGN WITHOUT NUMBER 
MISSING RELATIONAL OPERATOR 
ILLEGAL READ VARIABLE 
ILLEGAL SYMBOL FOLLOWS 'MAT' 
MATRIX CANNOT BE ON BOTH SIDES 
NO '*' AFTER RIGHT PARENTHESIS 
NO LEGAL BINARY OPERATOR FOUND 
MISSING LEFT PARENTHESIS 
MISSING RIGHT PARENTHESIS 
PARAMETER NOT STRING VARIABLE 
UNDECIPHERABLE OPERAND 
MISSING OR BAD ARRAY VARIABLE 
STRING VARIABLE NOT LEGAL HERE 
MISSING OR BAD STRING OPERAND 
NO CLOSING QUOTE 
72 CHARACTERS MAX FOR STRING 
ST ATEMENT HAS EXCESSIVE LENGTH 
MISSING OR BAD FILE REFERENCE 
'PRINT' MUST PRECEDE 'USING' 
ILLEGAL OPERAND AFTER 'USING' 
V ARIABLE MISSING OR WRONG TYPE 
OVER/UNDERFLOWS-WARNING ONLY 
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Execution Errors 

This section lists messages output to indicate errors detected during program execution. Such errors 
cause termination of the execution. 

UNDEFINED STATEMENT REFERENCE 
NEXT WITHOUT MATCHING FOR 
SAME FOR-VARIABLE NESTED 
FUNCTION DEFINED TWICE 
V ARIABLE DIMENSIONED TWICE 
LAST STATEMENT NOT 'END' 
UNMATCHED FOR 
UNDEFINED FUNCTION 
ARRA Y TOO LARGE 
ARRA Y OF UNKNOWN DIMENSIONS 
OUT OF STORAGE 
DIMENSIONS NOT COMPATIBLE 
CHARACTERS AFTER COMMAND END 
BAD FORMAT OR ILLEGAL NAME 
MISSING OR PROTECTED FILE 
GOSUBS NESTED TEN DEEP 
RETURN WITH NO PRIOR GOSUB 
SUBSCRIPT OUT OF BOUNDS 
NEGATIVE STRING LENGTH 
NON-CONTIGUOUS STRING CREATED 
STRING OVERFLOW 
OUT OF DATA 
DATA OF WRONG TYPE 
UNDEFINED VALUE ACCESSED 
MATRIX NOT SQUARE 
REDIMENSIONED ARRAY TOO LARGE 
NEARLY SINGULAR MATRIX 
LOG OF NEGATIVE ARGUMENT 
SQR OF NEGATIVE ARGUMENT 
ZERO TO ZERO POWER 
NEGA TIVE NUMBER TO REAL POWER 
ARGUMENT OF SIN OR TAN TOO BIG 
TOO MANY FILES STATEMENTS 
NON-EXISTENT FILE REQUESTED 
WRITE TRIED ON READ-ONLY FILE 
END-OF -FILE/END OF RECORD 
STATEMENT NOT IMAGE 
NON-EXISTENT PROGRAM REQUESTED 
CHAIN REQUEST IS A FILE 
PROGRAM CHAINED IS TOO LARGE 
COM STATEMENT OUT OF ORDER 
ARGUMENT OF TIM OUT OF RANGE 
BAD FORMAT STRING SUBSCRIPT 
BAD FILE READ 
BAD FILE WRITE DETECTED 
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CAN'T READ PROGRAM CHAINED TO 
ILL-STORED PROGRAM CHAINED TO 
PROGRAM BAD 
MISSING FORMAT SPECIFICATION 
ILLEGAL OR MISSING DELIMITER 
NO CLOSING QUOTE 
BAD CHARACTER AFTER REPLICATOR 
REPLICATOR TOO LARGE 
REPLICA TOR ZERO 
MULTIPLE DECIMAL POINTS 
BAD FLOATING SPECIFICATION 
ILLEGAL CHARACTER IN FORMAT 
~LEGALFORMATFORSTmNG 

MISSING RIGHT PARENTHESIS 
MISSING REPLICATOR 
TOO MANY PARENTHESIS LEVELS 
MISSING LEFT PARENTHESIS 
ILLEGAL FORMAT FOR NUMBER 

Execu tion Warnings 

The following messages are printed by the system to inform the user of conditions which may be 
unexpected or undesirable. These conditions do not terminate execution. 

BAD INPUT, RETYPE FROM ITEM XXXX 
LOG OF ZERO-WARNING ONLY 
ZERO TO NEGATIVE POWER-WARNING 
DIVIDE BY ZERO-WARNING ONLY 
EXP OVERFLOW-WARNING ONLY 
OVERFLOW-WARNING ONLY 
UNDERFLOW-W ARNING ONLY 
EXTRA INPUT-WARNING ONL Y 
READ-ONLY FILES: 
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APPENDIX D 
Additional library Features 

Normally, programs and files in a user's library are stored on a mass storage device called a disc, 
which is external to the computer. Only the current program and portions of currently accessed 
files occupy the user's "working space" in the computer. TSB also makes use of another, usually 
smaller, mass storage device called a drum, on which many system tables are stored. There may 
also be room on the drum for a limited number of user programs and files. In certain cases, programs 
and particularly files which reside on the drum have improved (shorter) access times over those on 
the disc. 

The system operator has control over placement and removal of programs and files on the drum. 
He also has several other program and file movement capabilities of which the user should be aware. 
These operator commands, and their functions, are listed here. 

SANCTIFY 

DESECRATE 

This command enables the operator to move a program (no longer than 8192 
words) or a file (no longer than 32 records) from the disc to the drum. The 
area on the disc where it resided is retained. The entry will remain on the drum 
until it is removed by the operator (see below) or killed by the user who owns 
it. Only entries whose access times are critical should be santified. 

Note: The system operator cannot SANCTIFY programs or files if 
the TSB system is the base system (20854A) or option 001 
(20854A-00l ). 

This command moves a sanctified file from the drum back to its original 
location on the disc, or deletes the drum copy of a sanctified program. (The 
disc copy of the program is retained.) 

Notes: 1) If a sanctified program cannot be retrieved from a user's 
library because of a data error on the drum, it may be 
possible to DESECRATE the program and retrieve the 
copy from the disc. 

2) The system operator is not able to DESECRATE programs 
or files if the TSB system is the base system (20854A) or 
option 001 (20854A-001). 
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BESTOW 

COpy 

LOAD 
DUMP 

This command enables the operator to remove a program or file from one user's 
library and place it in another user's library, or to transfer ownership of an 
entire library. 

This command is used to make a duplicate copy of any user program or file in 
the library of any other user (or the same user). The copy may be given a new 
name. 

The LOAD command enables the operator to load selected programs and files 
or entire user libraries from magnetic tape. DUMP allows the operator to 
write such programs, files or libraries onto magnetic tape. This can be done 
only at system start-up time (commonly once a day) and is a convenient way 
of transferring entries between 2000 systems, or dumping TSB files for other 
utility purposes. 

Note: Except as noted, any of the above may be requested using the 
MESSAGE command. All pertinent idcodes and program or 
file names must be included. 
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APPENDIX E 
User Terminal Interface 

User terminals can be operated in either of two modes, on-line or off-line. In on-line mode, 
connection to the computer is established, a log on procedure is performed, and the user is in con­
tact with the computer through the TSB system. This system accepts and executes any legal com­
mand entered by the user. Illegal commands are rejected, usually with an informative message 
printed or displayed on the terminal. 

To enter a command, type either the short or full form of the command; if additional parameters 
are required or permitted, type a hyphen, then the parameters. Terminate the command by pressing 
return. Some commands cause an obvious response from the system such as a listing or punching 
operation. Other commands result in computer operations; the only response is the generation of 
a linefeed, indicating that the system has accepted the command and is ready for another entry. 

Terminals with paper tape punching capabilities may be used to prepare paper tape in off-line mode. 
Off-line operation of these terminals is described in Appendix A. 

Several types of user terminals can be connected to the TSB system. Most generate ASCII code and 
one generates CALL 360 or PTTC/EBDC (non-ASCII) code. 

The following user terminals generate ASCII code: 

• HP 2762A/B Terminal Printer 

• HP 2600A Keyboard-Display Terminal 

• HP 2640A Interactive Display Terminal 

• HP 2749A/B Teleprinter Terminal 

• General Electric TermiNet 300 Data Communications Terminal, Model B(10/15/30 cps 
transfer rates) with Paper Tape Reader/Punch, Option 2 

Note: The terminal must be strapped for "ECHO-PLEX". 

• GE TermiNet 1200 Communications Terminal 

• GE TermiN et 30 Matrix Impact Printer 

• Memorex 1240 Communications Terminal (10/15/30 cps transfer rates) 

Note: The terminal must be equipped with the even parity 
checking option. 
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I • Texas Instruments Silent 700 

• Execuport 300 Data Communications Transceiver Terminal 

• ASR-37 Teleprinter Terminal with Paper Tape Reader/Punch 

Note: If the terminal is equipped with the Shift Out (SO) feature, 
so must be disabled because the TSB system does not 
allow use of this feature. 

The following user terminal generates non-ASCII code: 

• IBM 2741 Communication Terminal 

Note: The terminal must be connected to the system over telephone 
lines. In addition, the terminal must be equipped with the 
following features: 

1. Interrupt, Receive (IBM #4708) and Transmit (IBM #7900) 
associated with the terminal's ATTN key. 

2. Dial-Up (IBM #3255) to enable system connection through 
a 103A modem or acoustic coupler. 

Any terminal equipped with the automatic linefeed feature (operator selectable) must be operated 
with this feature OFF. 

Note: Although cursor, form feed, horizontal and vertical tabulation, 
and various special function keys are provided on specific types 
of user terminals, these capabilities are not supported by the 
High Speed option. Some of these operations may be requested 
from the keyboard, but results are unpredictable. Features 
provided by the TSB system, such as the TAB, SPA, and 
LIN functions, and the PRINT and PRINT USING statements, 
should be used to control output format. However, terminals 
equipped with automatic linefeed after carriage return or on 
end of line may cause unpredictable results. These functions and 
statements are described in other sections of this manual. 

IBM 2741 COMMUNICATION TERMINAL INTERFACE 

Because the IBM 2741 terminal generates non-ASCII code, special consideration must be given to 
the representation of several ASCII characters and functions which are not available in the 2741 
character set. 
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For input from a 2741 terminal, these characters (and some of the functions) are simulated by 
entry of a two-character code. The first character of this code is the cent symbol (¢). The cent 
symbol is followed by one of several alphanumeric or special characters to compose a unique code 
representing one ASCII character or function. 

On input from a 2741 terminal, the two-character code is translated into the internal ASCII code. 
On output to a 2741 terminal, ASCII code is translated into the appropriate two-character 
representation. 

The TAPE command is not allowed from ports configured for 2741 terminals. If entered, the 
system responds with the message ILLEGAL. 

The IBM 2741 Communications Terminal must be equipped with the interrupt feature associated 
with the ATTN key. This key represents the break function; it is used to terminate program or 
command execution. The underline character (_) is equivalent to a back arrow (*""") and represents 
the delete character on the IBM 2741 Communications Terminal. 

Any CALL/360 or PTTC/EBCD characters that do not have an equivalent ASCII character are 
ignored on input. 

Table 1-1 shows 2741 terminal representation of ASCII characters and functions. 

Table 1-1. IBM 2741 ASCII Character Simulation 

ASCII IBM 2741 IBM 2741 

Graphic Control Character Representation User Terminal Character Representation 

Character 
Function 

CALL/360 PTTC/EBCD CALL/360 PTTC/EBCD 

[ ¢( ¢( controfV ¢C ¢C 

\ ¢/ ¢/ break ATTN key ATTN key 

1 ¢) ¢) 

A t ¢A 
, ¢' ¢' 

{ ¢O ¢O 

} ¢S ¢S 
~ ¢T ¢T 

CD CD 
- - -

ESC ¢E 
. 

¢E 

FS ¢F ¢F 

GS ¢G ¢G 

RS ¢R ¢R 

US ¢U ¢U 

CD Underline character, used as delete character (*"""). 

Q) Code must be followed by an appropriate alphabetic character; otherwise, it is ignored. 
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EXAMPLES: 

Action 

System input request termination (control C) 

Input line deletion (control X) 

Character deletion (backspace) 

Code Required 

¢CC 

¢CX (See NOTE) 

(underline) 

Note: This entry must be followed by return. Otherwise, it is ignored. 
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A 

ABS function, 3-18 
Acoustic Coupler, 1-3 
Addition symbol, 2-4 
Additional library features, D-1 
AND operator, 2-5 
APPEND, 3-8 
Array, defined, 3-2 
Arithmetic Evaluation, 2-3 
Arithmetic Operators, 2-4 
ASCII code, string evaluation, 9-10 
ASSIGN,4-6 
Assignment operator, 2-10,6-6 
Assignment statement, 2-10 
ATN function, 3-19 

B 

Backus Naur Form, BASIC language, 9-3 
BASIC command, 1-7 
BASIC language 

Backus Naur Form,9-3 
defined,1-7 
syntax, 9-1 

BASIC programs, 1-9 
BASIC Statements, 1-7 
Bestowing files, D-2 
Boolean operators, 7-2 
Branching 

to statements, 2-11 
to subroutines, 3-14 

break key, 2-37 
BRK function, 3-24 
BYE,2-27 

c 

CC,1-2 
Carriage control, 8-14 
Carriage control characters, defined, 8-2 
Carriage spacing, output, 2-20 
CATALOG,3-10 
CHAIN,3-20 

Index-1 

Index 

Changing a statement, 1-9 
Changing file references during execution, 4-6 
Character deletion, 1-2 
Character spacing, 8-2 
Clearing the user work area, 2-29 
COM,3-22 
Command, definition, 2-25 
Command error messages, C-1 
Commands, BASIC, 1-7 
Communicating with system operator, 2-36 
Conditional branching, 2-12,4-12,6-10 
Connection to computer 

via telephone, 1-3 
direct, 1-4 

Control characters, 1-2 
control key, 1-2 
Copying a file, 4-21, D-2 
COS function, 3-19 
Creating files, 4-3 
CSAVE, 3-5 

D 

DATA, 2-15, 6-12 
DATA, strings, 6-12 
Data input, matrix, 5-6 
Data set, 1-4 
DEF FN, 3-16 
Defining functions, 3-16 
DELETE,3-9 
Deleting 

files, 4-4 
programs, 1-12, 3-4, 3-7 
statements, 1-9, 3-9 

Desecrating files (Options 210/215 only), D-1 
Determining file length, 4-18 
Diagnostic messages, C-1 
DIM, 5-2, 6-5 
Dimensioning 

matrix, 5-2 
strings, 6-5 

Division symbol, 2-4 
Documenting a program, 1-13 
DUMP, selective, D-2 



E 

-E notation, defined, 2-2 
ECHO, 2-27 
END, 2-22 
End-of-file, defined, 4-12 
ENTER,3-23 
Erasing 

files, 4-26 
records, 4-25 

Error messages, 1-8, C-1 
Equality symbol, 2-4 
Execution 

error messages, C-5 
warning messages, C-6 

EXP function, 3-18 
Exponentiation symbol, 2-4 
Expression, defined, 2-3 
Expression list, defined, 8-1, 8-10 

F 

File 
accessing errors, 4-28 
BESTOW, D-2 
COPY, D-2 
copying, 4-21 
defined,4-1 
DESECRATE (Option 210/215 only), D-1 
erasing, 4-26 
length determination, 4-18 
matrix printing, 5-16 
matrix reading, 5-17 
pointer, 4-13 
pointer manipulation, 4-18 
SANCTIFY (Option 210/215 only), D-1 
selective LOAD/DUMP, D-2 
storage requirements, 4-17 

FILES, 4-5 
Fixed-point format specifications, 8-6 
Floating-point format specifications, 8-7 
FOR ... NEXT, 2-13 
FOR ... NEXT with STEP, 3-16 
Format characters 

defined, 8-2 
fixed-point, 8-6 
floating-point, 8-7 
integer, 8-5 
string, 8-4 

Format specification 
defined, 8-1 
grouped, 8-9 

Format string, defined, 8-1, 8-10 
Formatted output, 8-1 
Function, defined, 3-3, 3-13 

G 

General mathematical functions, 3-18 
GET,3-6 

Index-2 

GO TO, 2-11 
GOSUB. .. RETURN, 3-13 
Greater than symbol, 2-4 
Greater than or equal to symbol, 2-4 
GROUP, 3-10 
Group library, 3-10 
Grouping format specifications, 8-9 

H 

Half-duplex coupler, 1-4 
Hardwired connection, 1-4 
HELLO, 2-26 

I 

Identification code, user, 1-5 
Identity matrix, 5-13 
IF ... THEN, 2-12, 6-10 
IF END# ... THEN,4-12 
IMAGE,8-13 
Inequality symbol, 2-4 
INPUT, 2-17, 5-5,6-7 
INPUT, matrix, 5-5 
Input, program data, 2-17 
INT function, 3-18 
Integer format specifications, 8-5 
Interface, user terminal, E-1 

K 

KEY, 2-33 
Keyboard mode, 2-33 
KILL, 3-7, 4-4 

L 

Language processor error messages, C-4 
LEN function, 3-19, 6-11 
LENGTH,3-4 
Length, string, 6-11 
Less than symbol, 2-4 
Less than or equal to symbol, 2-4 
LET, 2-10,6-6 
UBRARY, 3-10 
UN function, 8-2 
Line deletion, 1-2 
Line printer 

access, 2-33 
carriage control, 2-34 
control characters, 2-34 
messages, 2-35 

Line spacing, 2-20, 8-2 
linefeed, 1-2 
UST,2-28 
Listing 

file contents, 4-11 
programs, 1-10, 2-28 
record contents, 4-20 

Literal string, defined, 8-2 



LOAD, selective, D-2 
LOG function, 3-18 
Logging off, 1-3, 2-27 
Logging on, 1-3, 2-26 
Logical evaluation, 7-1 
Looping, 2-13 
LPRINTER, 2-33 

M 

Masking files, 4-7 
MAT INPUT, 5-6 
MAT PRINT, 5-8 
MAT PRINT USING, 8-12 
MAT PRINT#, 5-16 
MAT READ, 5-10 
MAT READ#, 5-17 
MAT ... CON, 5-4 
MAT .. .IDN, 5-13 
MAT .. .INV, 5-15 
MAT ... TRN, 5-14 
MAT ... ZER, 5-3 
matrix 

addition, 5-11 
copy, 5·13 
defined, 5-1 
inversion, 5-15 
multiplication, 5-12 
print, 5-8 
scalar multiplication, 5-12 
subtraction, 5-11 
transposition, 5-14 

MAX operator, 2-5 
Memory allocation, 9-11 
MESSAGE, 2-36 
Messages, diagnostic, C-1 
MIN operator, 2-5 
Mode 

paper tape, 2-32 
keyboard, 2-33 

Modifying a record, 4-24 
Multibranch GO TO, 2-11 
Multibranch GOSUB, 3-14 
Multiplication symbol, 2-4 

N 

~,1-2 
NAME, 3-5 
Naming a program, 3-5 
Nested FOR ... NEXT, 2-14 
Nested GOSUB. .. RETURN, 3-15 
Nested loops, 2-14 
NOT operator, 2-7 
Null string, defined, 6-1 
Number, defined, 2-1 
Numeric output, 8-15 

Index-3 

o 
OC,1-2 
One's matrix, 5-4 
OPEN,4-3 
OR operator, 2-6 
Order of precedence, execution, 2-8 
Output, numeric, 8-15 

p 

Paper tape input mode, 2-32 
Paper tape preparation, off-line, A-1 
Paper tape punching, 2-31 
Password, user, 1-5 
Precedence, order of execution, 2-8 
PRINT, 2-18, 5-7, 6-8 
PRINT USING 

defined, 8-10 
errors, 8-17 
matrix output, 8-12 

PRINT#,6-13 
PRINT# ... END, 4-13 
Printing 

data, 2-18 
matrices, 5-7, 5-16 
records, 4-23 
serial files, 4-8 
strings, 6-8 
strings on files, 6-13 

Program 
break,1-2 
deletion, 1-12 
documentation, 1-13 
end, 1-11, 2-22 
execution, 2-28 
listing, 1-10 
running, 1-11, 2-22 

Prompt characters, 1-3 
PUNCH, 2-31 

Q 

R 

Random file access, defined, 4-22 
READ, 2-15, 5-9,6-9 
READ, matrix, 5-10 
READ#,6-14 
Reading 

data, 2-15 
records, 4-24 
serial files, 4-8 
strings, 6-9 
strings from files, 6-14 



Record 
defined,4-17 
erasing, 4-25 
listing contents, 4-20 
modification, 4-24 
print, 4-23 
read,4-24 
update, 4-26 

Relational operators, 2-4, 7-1 
REM, 2-10 
Remarks, 2-10 
RENUMBER, 2-30 
Report generation, 8-16 
Resetting the file pointer, 4-9 
RESTORE, 2-15 
Restoring input data, 2-15 
Retrieving programs, 3-6 
RETURN statement, 3-13 
return, 1-2 
RND function, 3-18 
Routine, defined, 3-1 
RUN, 1-11, 2-28 

s 
Sanctifying files (Options 210/215 only), D-1 
SAVE,3-5 
Saving programs, 3-5 
Saving semi-compiled programs, 3-5 
SCRATCH, 2-29 
Selective DUMP, D-2 
Selective LOAD, D-2 
Semi-compiled programs, 3-5 
Serial file 

access, 4-2 
writing, 4-8 
reading, 4-8 
structure, 4-13 
subdividing, 4-19 

SGN function, 3-18 
Simple variable, defined, 2-2 
SIN function, 3-19 
SPA function, 8-2 
Spacing functions, 8-2 
Special Keys, 1-2 
Specifying input data, 2-15 
SQR function, 3-18 
Statements 

BASIC, 1-7 
defined, 2-9 

STOP, 2-22 
Storing programs, 3-5 
Storing semi-compiled programs, 3-5 
String 

DATA,6-12 
defined, 3-3, 6-1 
dimensioning, 6-5 
format specifications, 8-4 
IF ... THEN, 6-10 
INPUT,6-7 
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String (cont) 
length, 6-11 
PRINT#,6-13 
READ#,6-14 

String evaluation, ASCII code, 9-10 
String variable, defined, 6-2 
Strings, format, 8-10 
Strings, substrings, 6-3 
Subroutines, defined, 3-13 
Substring, defined, 6-3 
Subtraction symbol, 2-4 
Syntax, BASIC language, 9-1 
Syntax error messages, C-4 
System library, 3-10 

T 

TAB function, 8-2 
Tabulation, 2-20, 8-2 
TAN function, 3-19 
TAPE, 2-32 
Terminal subtype, 1-5 
Text Conventions, xiii 
TIM function, 3-20 
TIME,2-36 
Transposing a matrix, 5-14 
Trigonometric functions, 3-19 
TSB, Introduction to, 1-1 
TYP function, 4-10 
TYP function with records, 4-19 

u 

Updating a record, 4-26 
User library, 3-10 
User terminal characteristics, E-1 
User work area, 1-10 
Using a half-duplex terminal, 2-27 
Using carriage control, 8-14 

w 

we,1-2 
Word, defined, 3-3 
Work area, user's, 1-10 

x 

XC ,1-2 
X-OFF, 2-32, B-1 
X-ON, 2-32, B1 
XPUNCH,2-31 

z 

Zero's matrix, 5-3 


