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The symbol table consists of two-word entries, one for each unique symbol occurring 

in the user's program. The first word of an entry is the internal representation of 

the symbol as previously described. The second word of the entry is a pointer to the 

value of the symbol. For a programmer-defined function the value is the defining 

formula in the (DEF statement). The value of a simple variable is a tHo-''Iord 

floating point number. The value pointer of an array is its base address (i.e. the 

address of its first element); when an array is dynamically redimensioned to occupy 

le~s than its physically allocated storage, it occupies a contiguous block justified 

to the low core portion of its clement space. Since array symbols may not have 

dimensionality locally defined (e.g. MAT A=B), array symbols may have a "don't knovl" 

entry in the symbol table in addition to the dimensioned entry. Both entries have 

the same Value pointer. The declared and dynamic dimensions occupy the four words 

preceding the element space ih the value table. The value of a string iS'also its 

base address. A string is a character array {packed two elements per word in contrast 

to the two words per element for numerical arrays). Its physical (declared) length 

and logical (dynamic) length occupy the w9rd immediately preceding j'ts value space. 

The value table is simply the concatenation of the values for the symbols in the 

program, excepting programmer-defined functions. 
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The file table con5ists of onc· 

seven-word entry for each file in 

the ~FllES statement>. Bit 15 

of the first word is set if the' 

file was busy when requested or is 

a public file (avai lable on a read­

only basis). A 64-word buffer is 

associated with each file entry 

and is accessed through pointers i.1 

its file entry. An intra-record 

pointer designates the next portiol 

of the record to be written or real 

A fixed pointer to the first word I 

in the buffer acts as abound on 

the intra-buffer pointer. 



BASIC Run-Time Stacks 
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(FOR statement) 

-•. succeed i n9 

tatc~i~~ , 

The return stack is of fixed 

length, holding from 0 to 9 

one-word entries at any time. 

An entry is the absolute address 

of the statement following the 

GOSUB which placed the entry on 

the stack. 

The for-stack is of variable 

length, containing one six-word 

entry for each for-loop which 

is currently active. Since the 

limit value and stop size are 

kept in the entry, they may not 

be changed \·Ii th in the for-loop . 

The value of the for-variable is 

'Jhe one kept .in the value table, 

so this may be altered by 

statements within the for-loop. 
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All operands (checked words) are addresses (i.e.» C repre~cnt~ ~ poi~Lcr (0 

the v'atue of the simple variable C). Bits 7 - 0 of an operator ('n1.('· c.onldln the 

operators identifying code (See 'Basic Operations' Table) \·,hilc I.it:; lS~R contain 

the operator's priority. Note the alternate-word structure of the ~tacl:.s. The 

('. temporary stack ho Ids i ntermed i a te va lues du ri n9 the formu I il C'I" I"" t i 0" • 
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BASIC Language Processor Tables 

The two areas of core labelled SBJTB and USER contain the mechanism al1o~~ing 

different users to exercise different portions of the language processor without 

interference. The language processor makes its subroutine calls to the labels in 

the area beginning \-/ith USCR. The word f0110\.."ing a subroutine entry point is an 

indi rect jump through the appropriate address in the area fol10\..,,:09 SBJTB. Hhen 

a user is displaced by the system, his registers are saved at USER and the area of 

core from USER to PBPTR,I inclusive is dumped onto his track of the disc~ Thus t 

a complete record of the language processor's status with respect to him is 

preserved. [The only things particular to a user wh~ch remain when he is swapped 

out are his own teletype table, teletype buffer, and the bit flags CFLAG, 'TERR~ 

,and TAPEF.] Since the bit flags are modified only in the bit belonging to the active 

user, information belonging to quiescent users IS never modified. 

The tables headed by PDFTB. (which must be in base page), SYUTB, XECTB, and 

. FOJT are Jump tables. The method in the last three cases is to compute a dec~si·)n 

number, add the base address of the table, and transfer through the entry thus 

designated.' The pre-defined function table is used by the formula evaluator to 

enter the code for evaluating pre-defined functions. 

The tables headed by QUOTE and MC[30S have several uses. Their entries are 

explained in the listing and their use will be explained in those routines which 

access them. The Error Jump Table (at SERRS) is explained along with the error 

routines. 

.. 
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• SYNTAX REQU I REf'1EfffS OF TSB 

LEGEND 

::= "is defined as .•• " 
"or" 

< > enclose an element of Time Shtlred BASIC 

LANGUAGE RULES 

1. Exponents have 1 or 2 d~git integers only. 

2. A <parameter> primary appears only in the defining formula of a 
<OEF statement>. 

3. A <sequence number> must lie.between 1 and 9999 inclusive. 

4. An array bound must lie bet\a,een 1 and 9999 inclusive; a string 
vari ab 1 e bound mus t 1 i e bet\'1een 1 and 72 ; nc 1 us i vc . 

5g The character string for a <REM statement> may include the 
character II. 

·6. An array may not be transposed into itself, nor may it be both 
an operand and the result of a matrix multiplication. 

Note: Parentheses, (), and square brackets, [1, arc accepted 

interchangeably by the syntax analyzerD 

Continued on the next page • . 
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<constant> 

<number> 

<de,cimal number> 

<integer> 

<digit> 

<exponent part> 

<1 iteral string> 

<character string> 

<character> 

<variable> 

<simple variable> . 

<letter> 

~subscripted variable> 

<sub', ist> 

<string variable> 

<string simple variable> 
I 

<expression> 

<conjunction> 

<rel ation> 

<minmax> 

<sum> 

<term> 

("" <s ub te rm> 

I 

• SYNTAX REQUIRENENTS OF TSB 

: : = <number> I +<number> 1- <n~mber> I <1 i tera 1 s tri n9> 

::= <decimal number>l<decimal numbcr><exponent part> 

::= <integcr>l<integer>·I<integer>.<integer>lo<integer> 

::= <digit>l<integer><digit> 

::= E<integer>IE+<intcger>IE-integer (see rule 1) 

::= "<chal:'acter string>" 

:: = '<character> I <character s tri ng><character> 

::= any ASCII character except null, line feed, return, x-off, 
alt-mode, escaee, +, II , and rubout 

" ~­.. -
..­
e .-

::= 

: : = 
o .-00-

<simple variable>l<subscripted variable> 

<letter>l<letter><digit> 

AIBICIDiEIFIGIHIIIJIKILIMIN!OIPIQIRIS(T!UIVlw(XIY!Z 

<letter>«sublist» 

<expression>l<expression>,<expression> 

, 

G .­· .-
o .-
o • -

<string simple variable>I«sublist»I<string si~ple variable 

<letter>$ 

· .­.. -
· .­I> .-

" 0 Ct_ 
80-

: : = 
• If_ · .-
· .­" 0-

.0-· .-

<conjunction> I <expression>OR<conjunction> 

<relation>l<cqnjunction>AND<relation> 

<minmax>l<minmax><relational operator><minmax> 

<sum>l<minma~>MIN<sum>l<minmax>MAX<sum> 

<term>1 <sum>+<term>! <sum>-<terrn> 

<factor> I <subterm>*<factor> I <subterm>/<factor> 

<den\r1>1 <signed factor> 
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fOR TilE PROFESS IONl\l 

S~~TAX REQUIREMENTS OF TSB, CONTINUED 

<denial> 
<signed factor> 
<factor> 
<primary> 

<relational operator> 
<parameter> 
<functional> 

<function identifier> 
<pre-defined function> 
<source string> 
<destination string> 
<file reference> 
<file formula> 
<record formula> 
<array identifier> 
<sequence number~ 
<program statement> 
<BASIC statement~ 

<L~T statement> 

<leftpart> 
<~ F s ta temen t> 

<decision expression> 

<comparison string 1> 
<comparison string 2> 

· .-· .-
: : = 
•• = · . · .-· .-
: : = 
· .-· .-
· .­... -

: : = 
: : = 
· . - ~ .. -
::= 
· .-· .-
: : = 
: : = 
· .-.. -
oa-
" .-
· .-... -
" .-· .-

<factor> I NOT <factor> 
+<factor>I-<factor> 
<primary> I <factor>t<primary> 
<vari ab 1 c> I <number> I <funct iona 1> I <parameter> (rule 2) I 
«expression» . 

<1<=1=1#1<>1>=1> 
<letter>l<lettcr><digit> 
<function identifier>{<exprcss;on»I 
<pre-defined function>«cxpression>}I 
LEN «string simple variable» 
FN <letter> 
SINICOsITAN)ATNIEXPILOGjAUSISQR!INTIRNDlSGNITYP 
<string variable>l<literal string> 
<string variable> 
D<file formula>I#<file formula>,<record formula.> 
<express ion> 
<expression> 
<letter> 

. <i nteger> (see rule 3) 

<sequence number><BASIC statcment>carri~ge return 
<LET statement> I <IF statenlcnt>! <GOTD statement> I 
<GOSUB statement> I <RETURN state~ent>I<FOR statement>i 
<NEXT statement>! <STOP statcm2nt>!<END statement> I 
<DATA statement> <READ statement> <INPUT statement> I . 
<PRINT statement> I <RESTORE statcment>I <DI~1 statement>l 
<DEF statement> I <FILES s tatclnent> I <REM st·atement> I 
<MAT statement> 

::= LET <leftpart><exprcssion> I 
LET <destination string>=<source string>' 
<leftpart><expression> I 
<destination string>=<source string> 

::= <variable>=I<leftpart><variablc>= 
::= IF<decision express;on>THEri<sequcncc nurrber> I 

IF END #<fi le formul a> TI{[N<scqucnce number> 
::= <expression>1 

<comparison string l><rclational operator> 
<compa ri son s tri n9 2> 

::= <string variablc> 
::= <string variable>l<literal ~tring> 
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.' SY.NTI\X REQUIREr"1EtJTS OF TS13, CONTINUE!? 

<GOTO statement> 

<sequence list> 
<GOSUB statement> 

<RETURN statement> 
<FOR statement> , 

<for variable> 
<initial value> 
<final value> 
<step size> 
<NEXT s ta temen t> 
<STOP statement> 
<END statement> 
<DATA statement> 
<READ statement> 

<variable list> 
<read variable> 
<INPUT statement> 
<PRINT statement> 

<type statement> 
<print 1> 
<pri nt 2> 
<print 3> 
<print express1on> 
<file write statement>' 

'~rite expression> 
<RESTORE statement> 

: : = GOTO <sequence number> I 
GOTD <expression>OF<sequcnce list> 

: : = <sequence number> I <sequence 1 is t> t ~sequcnce number> 
: : = GOSUl3 <sequence numbel"> I 

GOSUB <expression>OF <sequence list> 
:: = RETURN 
::= FOR <for variable>=<initial value>TO<final value>1 

<FOR <for variable>=<initial value>TO<final value> 
STEP<s tep size> 

: : = ~ <s ; mp 1 eva ria b 1 e> 
::= <expression> 
::= <expr~ssion> 

::= <expression> 
::= NEXT<for variable> 
:: - STOP 
: : = END 

::= DATA<constant>I<DATA statemcnt>,<constant> 
!:= READ<variable list>IREAD<file reference> I 

READ<file reference>;<variable list> . 
::= <read variable>l<variablc list>,<read variable> 
::= <variable>l<destination string> 
::= INPUT<variable list> 
::= <type statement> I <file write statement> I 

PRINT<file reference> 
::= <print l>l<print 2> 
::= PRINTI<print 2>~I<print 2>;I<print 3> 

::= <print l><print expression>l<print 3> 
::= <type statement><literal string> 
::= <exprcss;on>!TAB«expression»I <source string> 
::= PRINT<file reference>;<write expression>\ 

<file 'r'Jrite statement>$<\'/rite expression>1 
. <file write statement>;~~rite expression>1 

<file write statement-·--:literal string>l 
<file write statement;.. <1 iteral string> 

<write expression> 
::= <expression>IENDI<source string> 
::= RES~OREIRESTORE<sequcnce number> 
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FORTUE PHOFESSIONAL 

SYNTAX REQUIREMENTS OF TSB, CONTINUED 

<OHV1 statement> 
<dimspec> 

. <bound> 
<DEF statement> 
<FILES statement>· 
<file name> 
<REM statement> 
<MAT statement> 

<MAT READ statement> . 

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

~T PRINT statement> 
<MAT PRINT 1> 

<lt1AT PRINT2> 

::= OIM<dimspec> I <DIM statement>, <dimspec> 
::= <array ;dentificr>«bou~d»1 

<array i denti fier>( <bound>, <bound» I 
<string simple variable>«bound» 

· .-· .-
· .-... -
· .-· .-· .-· .. -
... -· .-
· .-· .-

<i nteger> (sec rule 4) 

DEF <function i denti fi er>«pa rameter> )=<express ion> 
FILES<file name> I <FILES statement>,<file name> 
a string of 1 to 6 printing characters 
REM<character string> (see rule 5) 

<MAT READ statement>I<MAT INPUT statement> I 
<MAT PRINT statement> I <MAT initialization statement> I 
<MAT assignment statement> 

::= MAT READ<actua1 array> I . . 
w\T READ<file reference>; <actual .array>I 
<ML\ TREAD s ta tement>, <actua 1 array> 

::= <array identifier>l<array identifier>«dimens;ons» 
::= <expression~l<expression>,<expression>. 

::= MAT INPUT<actual array> I 
<MAT INPUT statement>,<actual array> 

'::= <MAT PRINT l>I<MAT PRINT 2> 
::= MAT PRINT<array identifier>l 

MAT PRINT<file reference>;<array identifier>l 
<MAT PRINT 2><array identifier> 

::= <MAT PRINT 1>, I <MAT PRINT 1>; 
<MAT initialization, 

statement>: := MAT<array identifier>=<;nitialization function>l 
MAT<array identifier>=<initialization function> 

«dimensions» . 
<initialization function>::= 
<w\T assignment 

statement> (rule 6) ;: = 

. <ii!'lt operator> · .-· .-

ZER I CON I ION 

MAT<array identifier>=<array identifier>1 
MAT<array identifier>=<array identifier><mat operato~> 
<array identifier>1 . ' 

MAT<array identifier>=INV«array identifier» 
MAT<array identifier>=TRN«array identifier»1 
MAT<array identifier>=«express;on»*<array identifier> 

~I-I* 
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