










SYNTAX REQUIREMENTS OF TSB, CONTINUED 

<constant> 

<number> 

<decimal number> 

<i nteger> 

<digit> 

<exponent part> 

<1 iteral string> 

<character string> 

<character> 

<variable> 

<simple variable> 

<1 etter> 

<subscripted variable> 

<sublist> 

<string variable> 

<string simple variable> 

< e x pre s s ion> 

<conjunction> 

<rel ation> 

<minmax> 

<sum> 

<term> 

<subterm> 

-

-

-

-

-

-

-

-

-

<number>j+<number>j-<number>j<literal string> 

<decimal number>j<decimal number><exponent part> 

<integer>j<integer>. j<integer>.<integer>1 .<integer> 

<digit>l<integer><digit> 

E<integer>jE+<integer>jE-integer (see rule 1) 

"<character string>" 

<character>l<character string><character> 

any ASCII character except null, line feed, return, x-off, 
Xc, +, II , and rubout 

<simple variable>l<subscripted variable> 

<letter>l<letter><digit> 

AIBICIDIEjFIGIHIIIJIKILIMINIOIPjQIRjSITIUIV!WIXIYIZ 

<letter>«sublist» 

<expression>j<expression>,<expression> 

<string simple variable>l<string simple variable>«sublist» 

<letter>$ 

<conjunction>j<expression>OR<conjunction> 

<relation>j<conjunction>AND<relation> 

<minmax>j<minmax><relational operator><minmax> 

<sum>l<minmax>MIN<sum>1 <minmax>MAX<sum> 

<term> I <sum>+<term> I <sum>-<term> 

<subterm> I <term>*<subterm> I <term>/<subterm> 

<denial>l<signed factor> 
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SYNTAX REQUIREMENTS OF TSB, CONTINUED 

<denial> 

<s i gned factor> 

<factor> 
<primary> 

<relational operator> 
<parameter> 
<functional> 

<function identifier> 
<pre-defined function> 
<source string> 
<destination string> 
<fil e reference> 
<fi 1 e formula> 
<record formul a> 
<array i denti fier> 
<sequence number> 
<program statement> 

<BASIC statement> 

<LET statement> 

<leftpart> 
<I F statement> 

<decision expression> 

- <factor> 1 NOT<factor> 
- +<factor>I-<factor> 

- <primary> I <factor>t<primary> 

- <variable>l<number>l<functional>l<parameter> (rule 2) 1 
«expression» 

- <1<=1=1#1<>1>=1> 
- <letter>l<letter><digit> 
- <function identifier>«expression» 1 

<pre-defined function>«expression»I 

-

-

-

-

-

-

-

-

-

-

-

LEN «string simple variable» 
FN <letter> 

SINICOSITANIATNIEXPILOGIABSISQRIINTIRNDISGNITYPITIM 
<string variable>l<literal string> 
<string variable> 
#<file formula>I#<file formula>,<record formula> 
<e xpress; on> 
<express ion> 
<letter> 

<i nteger> (see rule 3) 

<sequence number><BASIC statement>carriage return 

<LET statement> 1 <IF statement>I<GOTO statement> I 
<GOSUB statement> I <RETURN statement> I <FOR statement> I 
<NEXT statement> I <STOP statement> I <END statement> 1 
<DATA statement> <READ statement> <INPUT statement>i 
<PRINT statement> I <RESTORE statement>I<DIM statement> 
<COM statement> I <DEF statement>I<FILES statement> 
<REM statement> <CHAIN statement>j<MAT statement> 

- LET <leftpart><expression> 1 
LET <destination string>=<source string>1 
<leftpart><expression>i 
<destination string>=<source string> 

- <variable>=I<leftpart><variable>= 
- IF<decision expression>THEN<sequence number> 1 

IF END #<file formula>THEN<sequence number> 
- <expression>1 

<comparison string l><relational operator> 
<comparison string 2> 
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SYNTAX REQUIREMENTS OF TSB , CONTINUED 

<comparison string 1> 
<comparison string 2> 

<GOTO statement> 

<sequence list> 
<GOSUB statement> 

<RETURN statement> 
<FOR statement> 

<for variable> 
<initial value> 
<final value> 
<step size> 
<NEXT statement> 
<STOP statement> 
<END statement> 
<DATA statement> 
<READ statement> 

<variable 1 ist> 
<read variable> 
<INPUT statement> 

<PRINT statement> 

<type statement> 
<print 1> 
<print 2> 
<pri nt 3> 
<print expression> 
<file write statement> 

<string variable> 
<string variable>l<litera1 string> 

GOTO <sequence number> I 
GOTO <expression>OF<sequence list> 
<sequence number> I <sequence 1ist>,<sequence number> 
GOSUB <sequence number> I 
GOSUB <expression>OF <sequence list> 
RETURN 
FOR <for variable>=<initial va1ue>TO<fina1 va1ue>1 

FOR <for variable>=<initia1 value>TO<final value> 
STEP<step size> 

<simple variable> 
<express i on > 
<express i on > 
<express ion> 
NEXT<for variable> 
STOP 
END 
DATA<constant> I <DATA statement>,<constant> 
READ<variab1e list>IREAD<file reference> I 
READ<file reference>;<variable list> 
<read variab1e>l<variab1e 1ist>,<read variable> 
<variable>l<destination string> 
INPUT<variable list> 

<type statement>j<file write statement> I 
PRINT<file reference> 
<print l>l<print 2> 
PRINTI<print 2>,j<print 2>;I<print 3> 
<print l><print expression>j<print 3> 
<type statement><literal string> 
<expression>ITAB«expression» I<source string> 
PRINT<file reference>;<write expression>1 
<file write statement>,<write expression>1 
<fil e wri te sta temen t>; <wri te express ion> 
<file write statement><literal string> 
<file write statement><literal string> 

<write expression> 
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SYNTAX REQUIREMENTS OF TSB, CONTINUED 

<write expression> 
<RESTORE statement> 

<DIM statement> 

<COM statement> 

<com list element> 

<di mspec> 

<bound> 
<DEF statement> 

<FILES statement> 

<name> 

<REM statement> 

<CHAIN statement> 

<MAT statement> 

<MAT READ statement> 

<actual array> 
<dimensions> 
<MAT INPUT statement> 

<MAT PRINT statement> 
<MAT PRINT 1> 

<MAT PRINT 2> 
<MAT initialization 

.. -
o • 

-

-

-

-

-

.. -
-

-

-

-

-

-

s ta tement> : : = 

<initialization function>::= 

<expression>IENDI<source string> 
RESTOREIR~STORE<sequence number> 

DIM<dimspec>I<DIM statement>,<dimspec> 

COM<com list element>\ 
<COM statement>,<com list element> 

<simple variable>l<string simple variable>! 
<dimspec> 

<array identifier>«bound» I 
<array identifier>«bound>,<bound» I 
<string simple variable>( <bound» 
<i nteger> (see rule 4) 

DEF<function identifier>«parameter»=<expression> 

FILES<name>!<F1LES statement>,<name> 

a string of 1 to 6 printing characters> 

REM<character string> (see rule 5) 

CHAIN<name>I<CHAIN $<name> 

<MAT READ statement> I <MAT INPUT statement> I 
<MAT PRINT statement> I <MAT initialization statement> I 
<MAT assignment statement> 
MAT READ<actua1 array> I 
MAT READ<file reference>;<actual array> I 
<MAT READ statement>,<actual array> 
<array identifier>!<array identifier>«dimensions» 
<expression>/<expression>,<expression> 
MAT INPUT<actual array> I 
<MAT INPUT statement>,<actua1 array> 
<MAT PRINT l>/<MAT PRINT 2> 
MAT PRINT<array identifier>1 
MAT PRINT<file reference>;<array identifier>/ 
<MAT PRINT 2><arrav identifier> 
<MAT PRINT l>,/<MAT PRINT 1>; 

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

«dimensions» 
ZERjCONjIDN 
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SYNTAX REQUIREMENTS OF TSB CONTINUED 

<MAT assignment 
statement> (rule 6) 

<mat operator> 

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 identifier> 

+I-!* 
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STRING EVALUATION BY ASCII CODES 

Each teleprinter character is represented by an ASCII 

(American Standard Code for Information Interchange) 
number. 

Strings are compared by their ASCII representation. 

The ASCII sequence, from lowest to highest is: 

Lowest: bell 

space 5 I 
6 J 

# 7 K 

$ 8 L 

% 9 M 

& N 

0 

( < p 

) = Q 

* > R 

+ ? S 

@ T 
A U 

B V 

/ c w 
~ 0 X 

1 E Y 

2 F Z 

3 G [ 

4 H \ 
] 

t Highest 

Quotation marks are used to delimit strings, and may not 
be used within a string. 
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MEMORY ALLOCATION BY A USER 

Approximate number of 2-character words per user: 
System overhead (approx.): 

Space available for user allocation: 

4,500 
320 

4,180 2-character words 

SOME EXAMPLES OF USER-DETERMINED ALLOCATION* 

a) Introduction of each simple, string, or matrix 

variable uses 4 words. 

b) A 9 word stack is reserved for GOSU8 I s. 

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

d) Each file name mentioned in a FILES statement 
reserves 128 words for buffer 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) 

* This is variable "system overhead"; it is not included 

in word counts produced by the LEN command. 
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APPENDIX A 

HOW TO PREPARE A PAPER TAPE OFF-LINE 

To prepare a paper tape for input: 

1. Turn teleprinter control knob to "LOCAL". 

2. Press the "ON" button (on tape punch). 

3. Press the "HERE IS" key; or press @C (control shift "p") 

several times to put leading holes on the tape. 

4. Type program as usual, following each 1 ine \oJi th return 

linefeed. 

5. Press "HERE IS "; or press @C several times to pu t tra i 1 ing 

holes on the tape. 

6. Press the "0 FF" button on the tape punch. 

COMMENTS 

The standard on-line editing features, such as xc, +, and re­

peating the same line number may be punched on tape; XC must 

be followed by return linefeed. 

Pressing the "B.SP." (backspace) button on the tape punch, then 

the II RUBOUT" key will physically delete the previous character 

from a paper tape. 
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APPENDIX B 

THE X-ON, X-OFF FEATURE 

Terminals equipped with the X-ON, X-OFF feature may be used 

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 teleprinter keys.) 

COMMENTS 

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

linefeed. 

See Appendix A, "Preparing A Paper Tape Offline,1I for instruc­

tions on editing a paper tape. 
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SAVE 

GET 

APPEND 

HELLO 

KILL 

APPENDIX C 

DIAGNOSTIC MESSAGES 

COMMAND ERROR MESSAGES 

NO PROGRAM 
NO PROGRAM NAME 
FILE SPACE FULL 
SYSTEM OVERLOAD 
DUPLICATE ENTRY 
RUN ONLY 

INVALID NAME 
NO SUCH PROGRAM 
ENTRY IS A FILE 
PROGRAM TOO LARGE 

NO COMMON AREA ALLOWED 
PROGRAM TOO LARGE 
SEQUENCE NUMBER OVERLAP 
INVALID NAME 
NO~, SUCH PROGRAM 
ENTRY IS A FILE 

ILLEGAL ACCESS 
NO TIME LEFT 

ILLEGAL NAME 
NO SUCH PROGRAM 
FILE IN USE 

PROTECT 
PRIVILEGED COMMAND 
INVALID NAME 
NO SUCH PROGRAM 

OPEN 
FILE SPACE FULL 
SYSTEM OVERLOAD 
DUPLICATE ENTRY 

LIST 
RUN ONLY 

PUNCH 
RUN ONLY 

UNPROTECT 

XPUNCH 

PRIVILEGED COMMAND 
INVALID NAME 
NO SUCH PROGRAM 

RUN ONLY 

RENUMBER 

NAME 

DELETE 

SEQUENCE NUMBER OVERFLOW 
BAD PARAMETER 

ONLY 6 CHARACTERS ACCEPTED 
$ ILLEGAL AS FIRST CHARACTER 

NOTHING DELETED 
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DIAGNOSTIC MESSAGES CONTINUED 

LANGUAGE ERROR MESSAGES 

Syntax Errors 
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 10F I 
MISSING OR ILLEGAL ITHENI 
MISSING OR ILLEGAL ITO I 
MISSING OR ILLEGAL ISTEp l 

MISSING OR ILLEGAL DATA ITEM 
ILLEGAL EXPONENT 
SIGN WITHOUT NUMBER 
MISSING RELATIONAL OPERATOR 
ILLEGAL READ VARIABLE 
ILLEGAL SYMBOL FOLLOWS IMATI 
MATRIX CANNOT BE ON BOTH SIDES 
NO 1*1 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 
STATEMENT HAS EXCESSIVE LENGTH 
MISSING OR BAD FILE REFERENCE 

Run Time Errors 
UNDEFINED STATEMENT REFERENCE 
NEXT WITHOUT MATCHING FOR 
SAME FOR-VARIABLE NESTED 
FUNCTION DEFINED TWICE IN LINE n 
VARIABLE DIMENSIONED TWICE IN LINE n 
LAST STATEMENT NOT IENDI IN LINE n 
UNMATCHED FOR 
UNDEFINED FUNCTION 
ARRAY TOO LARGE 
ARRAY OF UNKNOWN DIMENSIONS 
OUT OF STORAGE 
DIMENSIONS NOT COMPATIBLE IN LINE n 
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 
NEGATIVE NUMBER TO REAL POWER 
ARGUMENT OF SIN OR TAN TOO BIG 
OVER/UNDERFLOWS - WARNING ONLY. 
LAST INPUT IGNORED, RETYPE IT 
TOO MANY FILES STATEMENTS 
NON-EXISTENT FILE REQUESTED 
WRITE TRIED ON READ-ONLY FILE 
END-OF-FILE/END OF RECORD 
INVALID PROGRAM NAME IN CHAIN 
NON-EXISTENT PROGRAM REQUESTED 
CHAIN REQUEST IS A FILE 
PROGRAM CHAINED IS TOO LARGE 
COM STATEMENT OUT OF ORDER 
ARGUEMENT OF TIM OUT OF RANGE IN LINE n 
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DIAGNOSTIC MESSAGES CONTINUED 

Warnings 
BAD INPUT, RETYPE FROM ITEM 
LOG OF ZERO - WARNING ONLY 
ZERO TO NEGATIVE POWER-WARNING 
DIVIDE BY ZERO - WARNING ONLY 
EXP OVERFLOW - WARNING ONLY 
OVERFLOW - WARNING ONLY 
UNDERFLOW - WARNING ONLY 
EXTRA INPUT - WARNING ONLY 
READ-ONLY FILES: 

Diagnostic messages printed while entering a program refer only to the first 

error found in a line. 

? (Input is required to continue execution.) 

?? (More input is required to continue execution.) 

??? (Input is unintelligible.) 
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