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PART 11

INTRODUCTION

This article is part #2 of a series of four articles cover-
ing the LLL 8080 BASIC Interpreter program released
to the public domain by Lawrence Livermore
Laboratories. This article covers the description of the
BASIC Interpreter and includes the assembly listing of
the LLL 8080 BASIC Interpreter program.

DESCRIPTION OF BASIC INTERPRETER

Following is a brief description of the BASIC in-
terpreter. Hopefully, with this description, it will not be
a major project to modify the BASIC to satisfy the
reader’s specific needs.

Formats — SoLrce statements are stripped of blanks
on input (character strings enclosed in s are an
exception) and stored as is in memory, using the
following format:

Binary equivalent
of line no.

Forward pointer
to next sequential
line

Length of ASCII
source statement

[ 1 L L T e

ASCIl source statement

The forward pointer links statements by ascending line
numbers. The last line’s forward pointer (supposedly
an end statement) has value 177777s to indicate end
of the list.

The symbol table is built up at run time and begins
after the most recently entered source statement (the
variable STSPAC points to where the symbol table will
start). Symbol table entries are shown below:

SCALAR-VARIABLE FORMAT

ASCII 09 AsCII
letter: or bin 0

IS0 e A I I A I A

Variable name

Forward pointer Variable value
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ARRAY-VARIABLE FORMAT

Bin ASCI!

wHII[IIJIIIIJ[I"'

Array Forward
name pointer

Array elements

Subroutines — Following is a list of potentially useful
subroutines, with a brief description of each sub-
routine:

ALPHA — Value pointed to by H and L is tested to
see if it is an ASCII letter.
CY 1 => Yes

CY =0 => No

— Same as above but tests for a decimal
number (ASCII 0-9).

— Inputs a character from the teletype to a
register.

NUMB
CHAR2

CHAR5 — Same as above for HSR (High Speed

Paper Tape Reader).

— Checks to see if HL are equal to 1777775
(—1).
CY =1 => Yes
CY = 0 => No.

—One of the floating-point routines.
Converts floating-point number to a
character string. Output is padded to the
output buffer. .

CHK1

CONV
(CVRT)

COPDH — Copies floating-point number pointed to
by D, E to location pointed to by H, L:

uses copy.

COPY — One of the floating-point routines. Copies
floating-point value pointed to by A, L to

location pointed to by H, C.

CcusB — Converts the integer-character string
pointed to by H, L to its binary

equivalent. Vale returns in D, E registers.

DCOMP — Double-byte comparison routine. Com-
pares value in CB to the value in ED.
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zZ =1 => CB=ED
cY=1 => CB>ED
cy=0 => CB<ED.

— One of the floating-point routines. Used
to float an unsigned integer H, L point to
first of four bytes; integer is right justified
in first three bytes.

I

DFXL

EVAL — Evaluates an expression the first element
of which is pointed to by H, L and the
length of which is in C. Used to evaluate
expressions wherever they are legal in
BASIC. C usually contains the length of
the source statement line containing the

expression.

— One of the floating-point routines.
Converts character string to floating-
point number. The variable HLINP con-
tains -a pointer to the character string,
and the variable CREG contains the length
of line containing character string. Mode
= 0 => data comes from teletype (i.e.,
only delimiters are g's). Mode = 1 =>
data comes from source statements. -

FINPT

FIX — Fixes a fIc_;ating-point number. DE points
to number to be fixed. Error code 13 is
given if number is too big to fix.

— Finds symbols in symbol table. BC con-
tains symbol. Returns with HL pointing
to symbol value.

CY = 1 => symbol was found.

CY = O and a scalar => symbol not
found, but inserted and initialized to O.
CY = 0 and an array => not found, no
action taken: HL are meaningless.

FSYM

LADD
LSUB
LOIU
LMUL
LMCM

— Floating-point add routine.

— Floating-point ‘'subtract routine.
— Floating-point divide routine.
— Floating-point multiply routine.

— One of the floating-point routines. Com-
pares two floating-point values, HL Point
to first floating-point values and HB point
to second floating-point value.

z =1 =2 Equality

Cy=1 => first < second

(Note: compares absolute only, does not
reference mantissa sign.)

— Waits for flag from port 3. Proper mask is
sent in register B. ’

MCHK

MEMFUL — Checks to see if memory is full. HL point
to location of memory to be checked.
Memory is considered full if it is within
5010 locations of the current value of
stack pointer.

MULT — Multiplies two two-byte binary numbers.
HL point to last byte of four bytes. First
two contain first number. Last two con-
tain second number. Answer returns in

BCDE.
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NSRCH — Routine to locate source line in memory
passed binary value of line number in DE.
Returns address of line in HL, CY=1 =>
not found.

OUTR — Used by CONV (CURT) to pad output to
output buffer.

PAD — Pads characters to output buffer. A con-
tains character; B contains number of
pads.

SYMSRT — Checks a character string to see if it is a
BASIC symbol. HL contains address
pointing to 1st character of symbol, C
contains length of line that contains sym-
bol. A contains type of symbol sought.
O=command 1=keyword
z=operator or delimiter 3=function

Returns with 3775 in a register if nothing:
found. Otherwise A contains symbol
number in appropriate KDAT table. Thus;
for symbol type 2, if a 4 is returned, the
symbol found was the fourth -one
(starting with O) in table KDAT3 (KDAT
concatenated with 2 and 1 or A’). CIS is
updated, but HL is not. '

TTYIW  —Inputs a line from teletype. Stores
starting address at location pointed to by
HL. Line edits. Returns length of line in A
register (maximum line length is 72

characters). :

VALUE — Called with HL pointing to A variable,
constant, or function; C contains line
length, returns with DE pointing to

floating-point value. HL, C are updated.

VAR — Called with HL pointing to character
string, C has line length. Determines if
character string is a variable. If so,
returns with CY=1, DE pointing to value
(subscripts of arrays are evaluated, etc.).
HL, C updated. If not, a variable returns
CY=0, HL, C untouched.

— Dumps contents of output buffer to
teletype. Uses entry WRIT1 with. D
register equal to one to suppress CR/LF.

WRIT

— Part of floating-point subroutines. Writes
a floating-point zero, starting at location
pointed to by HL.

ZROL

The preceding list contains those subroutines most
likely to be used by someone modifying BASIC. If you
plan on using one of the routines, you should examine
it and its comments carefully.

Variables — Following is a list of interpreter variables,
with a description of each variable:

MEMST — Assembly time variable. Contains the
first available RAM location. This is

where active variables start.

MEMEND — Assembly time variable. Contains the last
available location in RAM.
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SEND — Has value 6, used with RST instruction to
print characters via ODT.

OBUFF  — Output buffer, the first location contains
the number of charactersin the buffer + 1. -

IBUF — Input buffer, occupies same area as
OBUFF.

STLINE — Points to first source line to be executed.
If no source, contains 177777s.

NLINE, — Contain address, binary-equivalent line

NL2, number, forward pointer, and length of

NL4, next input line.

NL6

KLINE, — Same as above, but used by a subroutine

KL2, that inserts lines in sequential order

KL4, (insert).

KL6

PLINE, — Subroutine insert to order statements se-

PL2, quentially.

PL4,

PL6

KASE, — Temporary storage for command mode

LEN routines.

MULT1, — Used to store binary values to be mul-

MULT2 tiplied.

SBSAV — Temporary storage for call-statement
processor.

STSPAC — Next available location in memory, sym-
bol table starts here at run time.

LPNT — Pointer to the current line at run time.

- CPNT — Pointer to current character in current
line at run time.

KFPNT  — Point to next sequential line at run time.

FREG1, — Two floating-point registers.

FREG2

HLINP, — Temporary storage for HL and C registers

CREG for routine INP.

NXTSP — Poin;cer to next available space of
memory for symbol table.

GREG — General register, in and out instructions
are stored here and executed for get and
put functions.

MODE  — Indicates to INP routine whether input
data comes from source or teletype.

MESCR — Temporary storage for call-statement

processor. Points to next available space
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after symbol table. Area after the symbol
table is used to store intermediate results
of expressions or constants passed to
user subroutines.

VARAD — Temporary storage space for input-
statement processor.

VEND — Assembly time variable. Indicates end of
interpreter variable-storage area and
where FWAM pointer is to go.

FWAM  — First word of available memory pointer.

This is where user source programs go.

Some of the above variables occupy the same area
of memory. This is because some variables are used
only in the command mode and others only at runtime.
To conserve space, they share the same memory
locations.

New BASIC Statements — To add additional
statements to the BASIC, use the following procedure.
First, insert the statement keyword in the data tables
for subroutine SYMSRT. Then, insert the starting
address of the statement processor in the interpreter
JUMP table. Finally, the statement processor itself
must be inserted.

The keyword must be entered in the table KDAT2.
The first byte must be the keyword length and the next
bytes hold the ASClI-coded keyword. The table must
end with A 377s. If the keyword is the Nth entry in the
table, on return from SYMSRT, the A register will hold
N-1 if the keyword is found.

The starting address of the statement processor
must be inserted into table JTBL. The order of
keywords in KDAT2 must correspond with statement
processor addresses in JTBL since, on return from
SYMSRT, the A register times two is used as offset in
JTBL to determine processor address.

The statement processor must be placed
somewhere in memory. Generally, the first thing done
in the statement processors is to load the pointer to
the statement (LHLD CPNT) and increment past the
keyword (since HL is not updated by SYMSRT). On
entry, C contains the number of characters in the line
minus those checked by SYMSRT. The end of the
processor should be a “"JMPIEND"” instruction.

New Functions — New functions must be added to
SYSSRT Data Table KDAT4 in the same manner as for
key words. The function itself must be placed in sub-
routine “VALUE.” Presently, the only function in
VALUE is GET.

Message Lines — The following description tells how
to incorporate messages into BASIC output routines.
Currently, to output a message to the teletype, the user
executes an LXI H,ODATA, then a call to FORMK
where K is an integer indicating which message is
wanted (i.e.,, K=z indicates “TURN ON PUNCH").
FORM pads the message into the output buffer. Then
A “CALL WRIT"” writes the contents of the buffer.

Suppose the message “"POTATO BASIC” is to be
added. Preceding the form 9 instruction, we will insert
“FOR10: INR L.” At the end of the ODATA table, we
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SEE MICROCOMPUTER SOFTWARE DEPOSITORY
PROGRAM INDEX FOR COPIES OF THIS PROGRAM

will cause “POTATO BASIC” to be output to the
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teletype.

H, ODATA
CALL FOR10
CALL WRIT,

LXI

ODAT 7, we add ODAT8 DB *12, “POTATO BASIC.”

add “DB ODAT8 and 377Q.". And. after message
Now, the following program segment
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