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l. Loading

IMSA! 8K BASIC is available on three media: paper tape, Tarbell format cassette, and
EPROM.

The paper tape and cassette versions require a minimum of 12K of RAM, installed at
contiguous addresses from zero up. More RAM will permit longer BASIC programs
and/or more variables.

A. Loading the Paper Tape Version

Use the IMSAIl Paper Tape Loader, as supplied with your IMSA| 8080, to load
the paper tape. Follow the instructions for loading paper tapes in the User
Manual (Chapter 12, System Software). For the convenience of those who do
not have the IMSAI Paper Tape Loader, a copy of its documentation is included
with each order for BAS!IC on paper tape.

If your memory has WRITE PROTECT switches, turn the first 8K bytes off.

B. Loading the Cassette Version

Use the IMSAIl Tape Cassette Bootstrap Loader (PGM-5A) to load the
cassette. Follow the instructions supplied with the loader. A copy of the loader
documentation is included with the cassette as an aid to those who do not have

the IMSAI loader.

Alternately, IMSAl's Tape Cassette Operating System (PGM-2A) may be used
to load the BASIC cassette. In this case, start execution with the TCOS

command EXEC 0.
If your memory has WRITE PROTECT switches, turn the first 8K bytes off.

C. Installing the EPROM Version in Your System

Insert the 32 chips in two IMSAl PROM 4 boards, taking care that each chip
has pin 1 up and is in the correct socket for its address.

Jumper the boards for addresses O and 1000 hex and install them in the
machine.

Install RAM starting at address 2000 hex. 4K of RAM is adequate for many
programs; 8X BASIC will make use of as much RAM as is instailed at
contiguous addresses starting at 2000 hex.
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Il. Starting BASIC
Hit STOP, RESET, RUN. (If the loader started BASIC, skip this step.)

BASIC should type "READY".

Hit the CR key and then type NEW CR. This step is essential when BASIC is first
started.

Hl. Restarting BASIC
If the system gets hung up and will not respond to control—C, try restarting BASIC.
Do this by hitting STOP, RESET, RUN in the front panel.

Your program should still be in memory and may be L1STed, modified, or RUN.

1V. Entering a Program from the Keyboard
Type the command NEW to delete the previous program. \)
%
Enter the program one line at a time, typing a CR after each line.
Each statement must be numbered, but they need not be typed in order. The program
will be listed or executed in line number order. It is suggested that successive line
numbers differ by 10 or more to permit inserting lines later,

A line may be deleted by typing its line number followed by a CR.

A line may be replaced by typing the same line number followed by the updated
statement and CR.

A line may be inserted by typing a new, unique line number, followed by the statement
and CR.

A line may be retyped if a mistake is noticed before the CR is typed by typing
control-U.

The last character may be deleted by typing the RUBOUT key. A back slash, the
deleted character, and another back slash will echo. On 2 CRT terminal, you may
delete the previous character by typing control-H which will erase the previous
character and back the curser up one position. Now type the correct character and
continue,

V. Entering a Program‘ from Paper Tape

Type the command NEW to delete the previous program. )
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Mount thé paper tape in the Teletype reader starting anywhere in the leader.
Type the command TAPE.
Manually start the reader, if necessary.
if the tape was not punched by this BASIC, after it has been read, stop the reader and
type KEY CR. :
V1. Listing the Program
Type the command LIST CR.
To list a single statement, type LIST line number CR.
To list a portion of the program, type LIST line number, line number CR.

To interrupt a LIST in progress, type control-C.

Vlil. Punching the Program on Paper Tape
Type SAVE, but do not type the CR.
Turn on the teletype punch.
Hit CR.
The program will be punched and listed.

Turn off the punch.

Ville Running the Program
Type the command RUN.

The program will run to completion until an error is encountered or until a stop
statement is executed.

The program may be terminated by typing control—C.

INPUT statements will prompt with a question mark. Type the value and a CR.
Multiple values may be input separated by commas.

IX. Error Messages

BASIC error messages are of the form: XX ERR @ 9999 where XX is the error code
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Error Messages />

and 9999 is the line number. (Immediate commands print no line number.)
The foilowing errors terminate program execution:
Code Meaning

DA Qut of data. A READ state~
ment tried to read another
DATA value and there were
no more DATA statements.

NX NX with no matching FOR or
more than 8 nested FORs.

UL Unidentified line number in
IF.eeTHEN, GOTOQ, or
GOSUB statement.

RT RETURN encountered and no
GOSUS in effect.

OF Fatal overflow: division \)
by zero, attempt to take log ‘
of a number less than or
equal to zero, or square
root of a negative number
(other overflow errors are
non—fatal; see below).

SN Syntax error: unidentified
statement or incorrectly
formed statement; BASIC can't
understand what you're
saying.

ST Execution stack (internal)
error. Either:
1) a NEW command was not
given after power-up;
2) too few or too many argu-
ments for a function; or
3) some syntax errors give
the "STM error code.

The following errors are non-fatal; i.e., 2 message is printed and program execution
continues.

Code Meaning

UN Underflow: number whaose absolute
value is less than 2.71050 E-20
and greater than zero,

N\
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ov Overflow: number whose absolute vaiue
is greater than 5.76461 E18 (slightly
higher vaiues may be reached using
addition or subtraction).

Xo Debugging

After correction, the program may be restarted with the command GOTQ 9999 where
9999 is the line number given in the message, or with the CON command.

The program may be stopped by typing controi-C.
Variables may be inspected with the PRINT (or ?) command.
Variables may be modified with the LET or INPUT commands.
Output may be suppressed without stopping the program by typing control-O. Another
control-O will turn printout on again.
Xl. References
This manual is not intended to be an introduction to the BASIC language. Users with
no familiarity with BASIC are referred to the following books, all available from

IMSAI: '

My Computer Likes Me When | Speak BASIC, by Bob Albrecht
An introduction to BASIC for those with no previous computer experience.

B ASIC-Plus Manual, Digital Equipment Corpe.
User manual for a minicomputer BASIC; 8K BASIC is similar to language
described in first few sections. ‘

What To Do After You Hit Return, People's Computer Company
A book of game programs written in BASIC.

Xlle IMSA! BASIC Language
Notation: In the following two sactions
CAPITAL letters represent words that are used verbatim.

Lower case words are representative, for instance, "variable™ means "X",
YR, "Q9$" or any legal BASIC variable name.

[square brackets] enclose optional items.

"..." means the variable or expression may be repeated any number of times.
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Don't forget the commas (or semi-colons) between the repetitions.
Statements:
[LET] variable=expression

D IM variable (dimensions) :
for numeric variables only; should appear before variable is used.

PRINT expression, expression ..
prints values at 14 column tab stops

PRINT expression; expression ..
prints without space between

PRINT
alone prints carriage return

All PRINTouts end with a carriage return unless the statement contained a
comma or a semi—colon after the last expression.
Same as PRINT

INPUT variable, variable ..
prompts with 77" and accepts typed-in numbers or stringse. If "text" is used in
place of a variable, it is typed out.

REM any text

l
Same as REM

IF expression relop expression THEN line number or statement
"relop® can be <, =, >, © (not equal), >=, <.

FOR expression=expression TO expression [STEP expression]
NEXT variable
GOTO line number
GOSUB line number
INPUT L INE string variable
Accepts typed—in text terminated by a carriage return. Any quates, commas or

spaces in the text are transmitted.

RETURN

.
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ON expression GOTO line number, line number ...
ON expression GOSUB line number, line number ...
DATA value, value ...

RESTORE

READ variable, variable <.

DEF FN variable (variable(s))=expression

CHANGE array names=string variable
CHANGE string variable=array name

STOP
stops execution; program can be restarted with CON

END
optional; stops execution, program cannot be restarted with CON

CALL expression
calls user's machine language routine at address given by expression

POKE address, value
stores 8-bit value into memory; e.g., tor transmitting data to
machine~language routing.

QUT port, 'valug
outputs value to port for accessing non—standard /O devices

RANDOMIZE
Expressions ' \

Variables consist of a letter or é letter and 2 digit, followed by a dollar sign
for string—valued variables.

Number range is 2.7105E-20 to 5.7646E18.

Numeric operators available are +, -, * [ and T (raise to a power). On some
keyboards T is”.

Strings may be O to 238 characters long. String constants (literal texts) may be
enclosed in single or double quotes.

The +" operator concatenates strings.
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Functions Avaijlable:

All arguments may be expressions. Those ending in "4" are string-valued.

ABS (x) Absolute value

SQR (x) Square root :

INT (x) Largest integer <=n

SGN (x) Sgnofn: -1,00r 1

RND{(x)] Random number between O and x.
If (x) is omitted, range is O and 1.

SIN (x)

COS (x)

TAN (x)

ATN (x)

LN (x) Natural logarithm

LOG (x) Base 10 logarithm -

EXP (x)

PEEK(address) . Contents of memory location

Pl 3.14159

L EN(string) Length

INSTR (x,stringl, string2)
Position of string2 in string?
starting at position n; 0 if not

found
ASCl] (string) ASCII value of character
CHRS$ (x) String consisting of character
. with ASCII value x
STRINGS(x,y) String of x characters with
ASCl value y
NUMS$(x) Converts number to string of digits
VAL (string) Numeric value of string (gives CV
error if not numeric)
SPACE$(x) String of x spaces
LEFT$§(string,n) Characters 1 through n of string
RIGHT$(string,n) Characters n through the end of string
MID$(string,m,n) n characters of string starting at
character m.
POS(x) Carriage position. First column is 0,
x is ignored
TAB(x) Use only with PRINT. Moves carriage
to column x.
INP(port) . Input from 1/O port

Muitiple statements on one line are allowed if separated by colons.
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Immediate Commands

The following may be typed without a line number for immediate execution.

LIST
RUN
XEQ
GOTO
NEW
NEwW=*

TAPE
SAVE
KEY
FREE
CON

IF

In addition, almost all BASIC program statements, if typed without a line number, will

Like RUN but does not delete data

Deletes program without deleting
data, for chaining

Continue from STOP, control-C

or after correcting an error

Typed without the THEN clause to
test variables. For example:

IF A=B CR. If you get,

UL ERR @ LINE then the
relation is true. Otherwise, its
false.

be executed immediately.

X1V, Chaining

Some applications involve a program too large to fit the available memory. Techniques
described here permit "chaining” multiple programs while transmitting variable values

from one to the next.

Load and RUN the first program in the normal manner.

Use "NEW*® rather than "NEW"® to delete the program without deleting its

datae.

Enter or load the next program in the normal manner.

Use XEQ rather than RUN to start the program without clearing the data

area.

Repeat the preceding three steps for each additional program.
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XV. Compatibility
A. With BASIC-Plus
Line numbers range from 1 to 9999 only.
Subscripts not allowed on string variables.
Number range: 2.7105-E20 to 5.7646E18.

Only the statements, operatars, and functions
listed abave are available.

B. With Previous Release 1.3

Log function gives Base 10 logarithm rather than
natural logarithm.

New function LN gives natural logarithm.

PRINT eee TAB(X) et If X is less than column position
goes to a new line. Old version continued at current
columne.

AVle Known Probiems

TERE™ returns a number that includes storage actually in use for variables.
If program size exceeds memory available, BASIC bombs out.

If data (variable values) exceed size of memory not used by program, program and
possibly interpreter is destroyed.

If program jumps (with a GOTO) out of a FOR loop befare the loop has compieted
then later executes the same FOR statement, BASIC gets confused.

There is no provision for reserving memory for machine language routines other than
by addressing an additional board at a non—contiguous address.

Strings over about 238 characters cause a variety of problems including interfering
with the current FOR loop and destroying the BASIC interpreter.

D,
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BASIC30.ASM
BASICS2.ASM
BASIC19.ASM
BASIC18.ASM
BASICl6.ASM
BASIC11.ASM
BASICl0.ASM
BASIC8.ASM

IMSAT 8K-9K

COPYRIGHT (

IMSAT MANUFACTURING CORPORATION
BLVD, SAN LEANDRO CALIFORNIA

14860 WICKS

PAGE 1

+ 1.4 05/19/77 JRB 8K BASIC
1.401 05/11/77 OK 8K BASIC
1.401 65/11/77 OH
1.401 05/10/77 JRB
1.401 05/09/77 DH
1.401 05/04/77 DH
1.401 05/03/77 DH
1.401 05/02/77 DH

BASIC

Cc) 1977

CORRECTION HISTORY:

94577,

02/25/77

04/02/77

04/09/77
04/27/77
05/02/77
05/03/77

05/04/77

05/09/77
05/11/77

5/12/77

FIXED BEGPR POINTERS

- FIXED LOG(X) FOR 0.5 < X < 1.0

- FIXED SQR(X) FOR 0.0 < X < 0.5

- FIXED SCI NOTATION INPUT ROUTINE

- FIXED EDIT ROUTINE WHEN PROGRAM ENDS ON
00 BOUNDARY (SYSTEM USED TO GO AWAY)

- ADDED XEQ COMMAND (LIKE RUN BUT KEEPS DATA)

- SOFTWARE MEMORY PROTECT OF 1ST 9K IMPLIMENTED

- FIXED TAB FOR BACKWARDS MOVEMENT

- FIXED OV ERROR FOR SMALL X IN TRIG,LOG & EXP

- ADDED PROGRAM CHAINING CAPABILITY.

-~ FIXED EXP(X) ROUTINE FOR LARGE X.

- ADDED PEEK(X) COMMAND

- ADDED POKE A,X COMMAND

- ADDED CALL A COMMAND

- ADDED TARBEL CASSETTE SAVE AND LOAD

-~ ADDED FIX LINE EDITOR

- RENAMED NATURAL LGCG TO LN(XD

- ADDED BASE 10 LOG AS LOG(X)

~ ALLOWED FOR DAZZLER IN OUTPUT ROUTINE

- ADDED LINE # SEARCH UTILITY (LOCAT EQU $)

- ADDED TABLE SEARCH UTILITY (SEEK EQU $)

- ARRAYS CAN NOW HAVE > 256 ELEMENTS PER DIM

-ADDED CONDITIONAL ASSY PARMS FOR 8 AND 9K

-FIXED POWER ERROR. (XBB WHEN 8=0 GAVE Xb52.)

-ADDED CONTROL H AS PHYSICAL RUBOUT OF CHAR

~CHANGE RST'S TO RUN UNDER CP/M

-ADDED EXPRESSION EVALUATER FIX

-LOAD UNDER CPM

-ADD DDT, BYE COMMANDS, 810S 1/0

-OPTIMIZE FUNCTION ITERATION LOOP (SINS)

-S0 UNDERFLOW CAN 8E MADE NON-FATAL

-OPTIMIZE SIN(CX) ROUTINE

-ADD NON-FATAL ERRORS

-SQUISH TO INCLUDE PEEK,POKE,CALL IN 8K

-MAKE RND(X) USE X AS RANGE; X80->1,08X=->0

-TAB(N) GO TO NEXT LINE IF PAST POSITION

- BUG IN NESTED FOR'S AND REENTERED FOR'S FIXED
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0000
gooo
good0

0000
0005
8100
0003

00F7

0Qao
0000
0003
0005

0008
0009
0008
gaocC
0000

6o1lo0
0011
0013
0014
0015

210024
3EAE
c38100

7€
FE20
co

23
c30800

C5
0600
CF

1A
C3791A

; ASSEMBLY PARAMETERS:

LARGE
CPM
HUNTER

; CPM EQUATES

BOOT
BDOS
TBASE
CSTAT

; BASIC EQUATES

FATAL

BASIC: IF
ORG
LXI
MvI
JMP
ENDIF

IF

ORG
JMP
ENDIF

ORG

EQU
EQU
EQU

EQU
EQU
EQU
EQU

EQU

NOT CPM
0

[ = Moo ¥ == )

100H

0F7H

H, RAM+1024
;START OF INIT SEQUENCE
EINISH INIT :

A, 0AEH
INIT1

CPM
TBASE
INITC

8

SKIP CHARS POINTED BY

’
4
4
’
; LEAVE IN REG A
;
R

ST1: MOV
CPI
RNZ
INX
JMP

ORG

[GNORE ALL SPA

n\- We We Ne Ne We %o N e

ST2: PUSH
MV I
COMP1: RST
LDAX
UMP

-
~-
i <4

RST1

16

CES

PAGE 2

LA
;-1=9K ASSEMBLY, 0=8K <:>
;-1=RUN UNDER CPM

;-1= INCLUDE BAUD COMMAND

;WARM B80OT

;BDOS ENTRY

;PROGRAM LOAD UNDER CPM
;OFFSET OF CONSOLE STATUS
;...QUERY IN BIOS TABLE

;CODE FOR FATAL IS RST 6

;USE TEMPORARY CODE AT END

M,L UNTIL NON-BLANK,

;LOAD THE B8YTE AT (H,L)D
;TEST IF BLANK

;RETURN [F NOT

;POINT NEXT

;LooP

COMPARE STRING AT (H,L) TO STRING AT (D,E)
RETURN IF EQUAL LTHRU X'00!
ONLY THE FIRST THREE CHARS NEED SE EQUAL

IN D,E) OR ON FIRST NOT EQUAL

;SAVE 8,¢C

;INIT COUNT ',)
;SKIP SPACES :
;GET CHAR TO MATCH WITH

;CONTINUE ELSEWHERE
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’
; ORG 24
— ;
. ; STORE THE FLOATING POINT ACCUMULATOR AT (H,L)
0018 115822 RST3: LXI D,FACC ;POINT FLOAT ACC
0018 0604 MV I 8,4 ;BYTE COUNT
001D C34D1C JMP CCPYD ;GO MOVE 1T
; ORG 32

; INCREMENT H,L BY BYTE AT (SP), RETURN TO'(SP)+1

0020 E3 RSTH: XTHL ;GET RETURN ADDRESS IN H,L
0021 7€ MOV A,M 3GET THE INCREMENT
0022 23 INX H ;POINT TRUE RETURN
0023 E3 XTHL ;PUT BACK TO STACK
0024 DS PUSH D ;SAVE D,E
0025 C33B00 JMP RSTHA ;CONTINUE
;
;
y ORG 40
;
; LOAD THE FLOATING POQINT ACCUM WITH THE 4 BYTES AT (H,L)
;
0028 115822 RSTS: LXI D,FACC ;POINT FLOAT ACC
02B 0604 MV I B,4 ;BYTE COUNT
0020 C3581C JMP COPYH ;GO MOVE IT
;
;
3 ORG L3
;
; PRINT: 'XX ERR @ NNN! ~
; ®RRXIF ERROR MESSAGE CHANGES TO A DIFFERENT RST,
; BRRR O CHANGE "FATAL'" EQUATE
0030 E3 RST6: XTHL ;SAVE HL, GET ERRCR CODE PTR
0031 F5 PUSH PSW ; SAVE REGS
0032 D5 PUSH ») ’
0033 C5 PUSH 8
0034 C3311C JMP ERROR ;CONTINUE
IF NOT CPM
0038 ORG 59 ;LEAVE 3 BYTES FOR DOT
ENDIF
0038 SF RST4A: MOV E,A ;PUT IN LOW
003C B7 ORA A ;TEST SIGN
0030 1600 MV I 0,0 ;OEFAULT POSITIVE
003F F24400 JP RSTHLB ;BRIF +
1042 16FF MV I D,0FFH ;ELSE, NEG
044 19 RST4B: DAD ») ;BUMP H,L
— 0045 D1 POP ) ;RESTORE D,E
0046 C9 RET ;RETURN

; PAGE
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0047 434F505952 D8 'COPYRIGHT (C) 1977 '
085A 494D534149 1] TIMSA] MFG CORP !
0069 S53414E204C DB TSAN LEANDRO CA 94577 USA? f~>

; INITIALIZATION ROUTINE

; DETERMINE MEMORY SIZE.

; (START AT 9K AND TRY 1K INCREMENTS TILL END)D
; SETUP POINTERS FOR STACK, DATA, AND PROGRAM

; INIT SIO BOARD

’

I

NIT1l: IF NOT CPM

0081 D303 ouT TTY+1 ;INIT TERMINAL

0083 3E4O MV A,40H

0085 D303 ouT TTY+1

0087 3EBA MVI A, 0BAH

0089 D303 ouT TTY+1

0088 3E37 MVI A,37H

008D D303 ouT TTY+1

008F 010004 LXI B,1024% ;1K INCR

0092 7E INIT2: MOV A,M ;GET A BYTE FROM MEMORY

0093 2F CMA ;COMPLEMENT

0094 77 MOV M,A ;REPLACE

0095 BE CMP M ;TEST IF RAM/ROM/END

0096 C29F00 JNZ INIT3 ;BRIF OUT OF RAM

0099 2F CMA ;RE-COMPLEMENT

009A 77 MOV M,A ;PUT ORIG BACK

0098 09 DAD 8 ;POINT NEXT BLOCK —_

009C D29200 JNC INIT2 ;LOOP )
ENDIF

009F F9 INIT3: SPHL ;SET STACK POINTER TO END OF MEMORY

00A0 O0100FF LXI B,~256 ;;ALLOW 256 BYTES FOR STACK

06A3 09 DAD 8 ;ADD TO ADDRESS

00AL 229122 SHLD DATAB ;SAVE ADDR OF START OF DATA

;
; SOFTWARE WRITE PROTECT OF FIRST 9K OF RAM,.
;
r

BUT NO PROTECT UNDER CPM OR FOR 8K (EPROM) VERSION

IF LARGE AND NOT CPM
MVI A,?2 ;SET PROTECT OF FIRST 1K BLOCK
PROTC: OUT OFEH JSEND IT ‘
ADI b JADDRESS NEXT 1K BLOCK
CPI 26H ;STOP AFTER 9 BLOCKS
JINZ PRQOTC ;CONTINUE TO PROTECT
ENDIF
00A7 AF XRA A ;GET A ZERO IN A
00A8 F5S _ PUSH PSw ;SET STACK 1 LEVEL DEEP WITHOUT A GOSuZ
00A9 210000 LXI H,Q0 ;CLEAR H,L
00AC 39 DAD SP ;SP TO H,L
00AD 228822 SHLD STACK \}SAVE BEG OF STACK
0080 CD5101 CALL IRAM ;INIT RAM
0083 116B1D LXI D,NRNDX ;POINT TO RANDOM & SERIES
0086 0608 MVI 8,8 ; LOAD COUNT
0088 CDu4DlIC CALL coPYD ;COPY TO TRND<X> IN RAM TABLE T
0088 3602 MVI M, 2 ;SET RANDOM SWITCH )
IF CPM —

CALL NEWO JAUTOMATIC "NEW"M
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ENDIF
008D 21781D LXI H,VERS ;POINT VERSION MESSAGE
" 1C0 CDBD1Y9 RDYM: CALL TERMM GWRITE IT
14
00C3 = RDY EQU $
4
; PRINT TREADY'
14
00C3 21261E LXI H,READY ;POINT READY MSG
00C6 CDBD19 _ CALL TERMM 3GO PRINT IT
2
00C9 = GETCM  EQU $ )
;
P 4
; COMMAND INPUT ROUTINE
4
; READ A LINE FROM THE TTY
; IF STARTS WITH NUMERIC CH, ASSUME IT'S A BASIC STATMENT
; IF NOT, IT IS EITHER AN IMMEDIATE STATEMENT, OR A COMMAND
I 4
00C9 3E3A MV I At ;PROMPT § ON SET FOR SW
00CB 327620 STA EDSW ;SET MODE=EDIT
00CE 2A8822 LHLD STACK ;GET STACK ADDRESS
00D1 F9 SPHL " ;SET REG SP
0002 CDO419 CALL TERMI ;GET A LINE
00D5 CDBS1A CALL PACK ;60 PACK THE NUMBER INTO B,C
0008 78 MOV A,B ;GET HI BYTE COF LINE NUMBER
"0Dg Bl . ORA c ;PLUS LOW BYTE
- ,O0DA CA6401 JZ EXEC ;BRIF EXEC STATEMENT
700D0 CS PUSH 8 ;SAVE LINE NUMBER
000E 117D20 LXI D, IMMED+1 ;POINT SAVE AREA
00E1l EB8 XCHG ;FLIP/FLOP
00E2 70 MOV M, B ;PUT LO LINE
00E3 23 . INX H ;POINT NEXT
00E4 71 MOV M,C ;PUT LO LINE
00ES5 23 INX H ;POINT NEXT
00E6 0603 MV I 8,3 GINIT COUNT
00ES 1A EDIT1: LDAX D ;GET A BYTE
00E9 77 MOV M, A ;PUT 1T DOWN
00EA 04 INR B ;COUNT IT
00EB 23 INX H ;POINT NEXT
GO0EC 13 - INX D ;0ITTO
GO0ED B7 ORA A ;TEST BYTE JUST MOVED
00EE C2E800 JNZ EDITL ;LOOP
00F1 78 MOV A,B ;GET COUNT
00F2 327C20 STA IMMED ;STORE THE COUNT
00FS C1 POP 8 3GET LINE NUM
00F6 CDSELF CALL LOCAT ;GO FIND REQUESTED LINE NUMBER
00F9 E5 PUSH H 3SAVE H,L
00FA DA1lb4O1 JC EDITS ;BRIF IF LINE NOT FOUND
00FD S& EDIT2: MOV D,H ;COPY ADDR
00FE 5D MOV E,L ;TO D,E
90FF 0600 MV 8,0 ;GET A ZERO
1101 4E MOV C,M ;GET LEN
__J102 09 DAD 8 ;POINT NEXT STMT
0103 7E EDIT3: MOV A,M ;GET LEN NEXT STMT
0104 87 ORA A ;TEST IT
0105 CAQFO!L JZ EOITS ;BRIF END
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0108
glo¢
g10C
0l0F
0l10
0111
0ll4
0117
0119
011cC
gl1D
0l1F
0122
0123
0124
0125
0128
0129
012A
0128
012C
012D
012€
012F
a132
0135
0136
0137
013A
013D
013E
013F
0142
0143
0146
0147
01bA
o148
014E

0151
0154
0156
0159
g15C
015F
0161

47
cbs581C
C30301
EB

77
229322
3A7C20
FEOL4
CAC300
bF
0500
2A9322
54

5D

09
229322
Cl1

1A

77

18

28

7A

B3
CA3501
D22901
78

89
D23p0401

c3teal

2F

89
c22901
87
C22941
13
217C20
Lo
cD581C
€C3C980

210020
0677

CDSEILC
116B1D
217722
0508

c3isDl1cC

EDITS:

EDITS:

EDITO:

EDIT7:

ED7A:

ED7B:

[RAM

we e W wo

IRAM:

; PAGE

MOV
CALL
JMP

XCHG
MOV
SHLD
LDA
CPI

JZ

MOV
MV I

LHLD
MOV
MOV
DAD
SHLD
POP

LDAX
MOV
DCX
DCX
MOV
CMP
JdZ

JNC

MOV

cMP

JNC
JMP
CMA.
CMpP
JNZ
ORA
JNZ
INX
LXI
MOV
CALL
JMpP

PAGE 6

8,A ;SET LENGTH
COPYH  ;ELSE MOVE LINE
EDIT3  ;LOOP

;PUT NEW ADDR TO H,L
M, A ;MARK END
PROGE  ;AND UPDATE ADCRESS
IMMED  ;GET LEN OF INSERT

4 ;TEST IF DELETE
GETCM  ;BRIF IS

C,A ;SET LO LEN

8,0 ;ZERO HI LEN
PROGE  ;GET END OF PROG
D,H ;COPY TO

E,L ;D,E

8 ;DISP LEN OF INSERT
PROGE  ;UPDATE END POINT
8 sGET ADDR

D ;GET A BYTE

M, A ;COPY IT

D ;POINT PRIOR

H ;DITTO

A,D JGET HI ADDR

B ;COMPARE

EDIT7  ;BRIF HI EQUAL
EDIT&  ;BRIF NOT LESS

A,E ;GET LO ADDR ,

o ;COMPARE ‘

ED7A ;MUST TEST FOR 00 BCUNDARY

ED78B ;GO ARQUND BOUNDARY TEST CODE
;COMPLIMENT LOW LINE NUMBER,

C ;AND COMPARE TO START

EDIT6  ;BRIF NOT =

A ;NOW TEST FOR 00

EDITG ;THIS IS USUAL CASE

D ;POINT FORWARD

H, IMMED ;POINT INSERT

8,M ;GET LENGTH

COPYH ;GO MOVE IT

GETCM ;GO GET ANOTHER COMMAND

INITIALIZE RAM

ZEROES RAM FROM BZERO TO EZERO
INITS RANDOM # CONSTANTS
RETURNS H=PTR TO TRND

LXI
MVI
CALL
LXI
LXI
MVI
JMP

H,BZERO ;CLEAR BZERO->EZERO
B,EZERO-BZERO

ZEROM

D,NRNDX ;MOVE RANOOM § SERIES TO RNDX
H, RNDX

B, 8 ;COUNT

COPYD  ;MOVE IT & RETURN

D
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0164 = EXEC EQU $
N H
;
P 4
; DECODE COMMAND IN I08SUFF
; EXECUTE IF POSSIBLE
; THEN GOTO GET NEXT COMMAND
;
V4
0164 327422 STA MULTT ;RESET MULTI Sw
0167 328822 . STA FNMOD ;RESET FN TYPE
018A 3C INR A ;GET A ONE
0168 327520 STA RUNSW ;SET IMMEDIATE MODE
016E 21CF20 LXI H, [0BUF+1 ;PQINT SMT
0171 117cC20 LXI D, IMMED ;POINT NEW AREA
0174 7E EXECl: MOV A,M ;GET A BYTE
0175 12 STAX D ;PUT TO (D,L)
0176 13 INX D ;POINT NEXT
0177 23 INX H ;0ITTO
0178 B7 ORA A ;TEST BYTE
0179 C27401 JINZ EXEC1 ;CONTINUE
017C 21EC1D LXI H,NULLI ;POINT NO LINE NUM
017F 228922 SHLD LINE ;SAVE ADOR
0182 217C20 Lx1 H, IMMED ;POINT START QOF CMMD
0185 C33702 JMP RUN3 ;GO INTO RUN PROCESSCR
P 4
0188 = NEW EQU $
P 4
; NEW COMMAND
; 'NEW'==>CLEAR PROGRAM AND DATA
; "NEWH'1z=>CLEAR PROGRAM ONLY
P 4
0188 ES PUSH H ;SAE PTR :
0189 21C900 LXI H,GETCM ;MAKE SUBROUTINE
018C E3 XTHL ;RESTORE H
018D CF RST 1 ;GET 1ST NON-BLANK CHAR AFTER 'NEW!’
018E DE2A SB 1 1 ;TEST
0190 CA9801 JZ NEW1 ;BRIF PROGRAM CLEAR ONLY
0193 AF NEWO : XRA A ;GET A ZERO
0194 2A9122 LHLD DATAB ;POINT DATA AREA
0197 77 MOV M, A ;CLEAR IT
0198 219622 NEWL1: LXI H,BEGPR ;POINT START
6198 229322 SHLD PROGE ;RESET PROGRAM END
019 77. MOV M,A ;CLEAR IT
019F C9 RET
P 4
01A0 = FREE EQU $
P 4
; FREE COMMAND
; COMPUTE AMOUNT OF AVAILABLE STORAGE (EXCLUDING DATA AREA)
P 4
0lA0 2A9122 LHLD DATAB ;GET DATA BEG ADDRESS
11A3 EB XCHG ;PUT IN D,E
1A4 2A9322 LHLD PROGE ;GET PROGRAM END ADDRESS
~—J1A7 78 MOV A,E ;L0 ADDR TO REG A
01A3 95 suB L ;SUSTRACT
01AQ SF MOV E,A ;SAVE IT
0lAA 7A MOV A,D ;HI ADDR TO REG A
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01A8
01AC
01AD
0180
0183
0186
0188
0188

018E

01BE
g1cCag
01C3
01C5
01C8

g1cs

g1lCB
01CE
0100
0103
0106
0109

01DC
0100
0lEO
0lE3

01E6

01E6
01E8
01EA
01lED
01EE
0lEF
01F0
01F1

S¢C

57
CD891C
21CE20
COFO1l4
3600
co8519
c3C900

3E01
327120
3El1
CD4F19
c3C900

3A71290
FEO2

c2c300
21791t
cpBD19
CDE6O1

AF

327120
216210
C3C000

0619
3EFF
CD4F19
G5

AF

88

8
C3E801

— e
>
0
m

e %o %o ‘e

;
ENDIT

;

“e o N

; KEY COMMAND.

KEY:

’
HDRTL

2

; PUNCH

;

HOR1:

; PAGE

SB8
MOV
CALL
LX1
CALL
MV 1
CALL
JMP

EQU

TAPE COMMAND.
COMMAND.

MVI
STA
MVI
CALL
JMP

EQU

END COMMAND.
CONTINUE

LDA
CPI
JNZ
LXI
CALL
CALL

XRA
STA
LXI
JMP

EQU

MV I
MVI
CALL
OCR
XRA
CMP
RZ
JMP

H
D, A
BINFL

PAGE 8

;SUBTRACT
;SAVE IT
;GO FLOAT D,E

H, IOBUF ;POINT BUFFER

FOUT

M,00H
TERMO
GETCM

$

DON'T

A,l
TAPES
A,11H
TESTO
GETCM

$

IF TAPE

TAPES
2

ROY
H,KEYL
TERMM
HORTL

;GO CONVERT TO OUTPUT
;MARK END

;GO WRITE IT
;CONTINUE

ECHC INPUT. CONTINUE UNTIL KEY

;SET TAPE INPUT SWITCH
;STORE IT

;GET DC1 (=READER ON)
GWRITE IT

;GO PROCESS INPUT

PUNCH SWITCH IS ON, PUNCH 'KEY!

;GET PAPER TAPE SWITCH
;TEST FOR SAVE

;BRIF NOT

;POINT 'KEY!

GWRITE IT

;GO PUT TRAILER

RESET TAPE SWITCH. TURN READER OFF

A
TAPES
H, PCHO
ROYM

$

B, 25
A, O0FFH
TESTO
8

A

8

HOR1

;RESET TAPE SWITCH

F ;POINT READER/PUNCH OFF
;PRINT POFF+READY MESSAGE

HEADER OR TRAILER ON PAPER TAPE.

;LOAD COUNT
;LOAD RUBOUT
GWRITE IT
;DECREMENT COUNT
;ZERO A

;TEST COUNT
;RETURN ON ZERO
SCONTINUE

THEN
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0lF4
0lFS
01F8
01F9
01F9
0lFC
0 kFF
0202
0204
0205
0208

8208
020E
020F
02190
0213
0215
0218
0218
021E
021F
221
0222
0225
0228
0229
g22C
0220
022€
0231
0232
0235
0236

0237
0238
0238
023E
0241
0244
0247
02438
0249
024A
.0248
124C
;24D
0 24E
024F
0252

AF
2A9122
77

CD5101
219522
228F22
3600
23
227022
C32502

217422
7E

B7
CAlBO02
3600
2A7222
C33702
2A7022
5E
1600
19
227022
3A7520
B7
C2C900
7E

B7
CACBO01
23
228922
23

23

CF
225222
CD3AlA
114C1E
CD861F
CALFO02
ES
1A
6F
13
1A
67
£3
o}
2A5222
C3F105

; RUN PROCESSOR,

PAGE 9§

GET NEXT STATMENT, AND EXECUTE IT

; 1F IN IMMEDIATE MODE, THEN RETURN TO GETCMMD

RUNCM: XRA
LHLD
MOV

XEQ EQU
CALL
LXI
SHLD
MV 1
INX
SHLD
JMP

; STATEMENTS
RUN: LX1
MOV
ORA
JZ
MV I
LHLD
JMP
RUNL: LHLD
MOV
MV I
DAD
SHLD
RUN2: LDA
ORA
JNZ
MOV
ORA
Jz
INX
SHLD
INX
INX

; ENTER HERE
RUN3: RST
RUN& ; SHLD
CALL
LX1
CALL
JZ
PUSH
LDAX
MOV
INX
LDAX
MOV
XTHL
RET
RUN7 : LHLD
JMP
; PAGE

A ;PUT A ZERO TO A
DATAB  ;GET ADDRESS OF DATA POOL

M, A INITIALIZE TO O

$ ;START FOR EXECUTION WITH OLD DATA
IRAM ;INITIALIZE START OF RAM

H,BEGPR-1 ;POINT 1 PRIOR TO BEGIN
DATAP  ;RESTORE DATA STMT POINTER

M, 0 ;RESET DATA STMT POINTER

H ;POINT TO START

STMT ;SAVE IT

RUN2 ;G0 PROCESS IT

RETURN HERE TO CONTINUE PROCESSING

TO

H,MULTI ;POINT MULTIPLE SWITCH

A,M ;GET Sw
A ;TEST IT

RUN1 ;BRIF NOT ON

M, 0 ;ELSE, RESET IT

ENDLI  ;GET ADDRESS

RUN3 ;GO PROCESS REMAIN

STMT ;ELSE, GET ADDR OF PREV STMT
E,M ;GET LEN CODE

D, 0 ;CLEAR HIGH BYTE OF ADDR
D ;INCR STMT POINTER

STMT ;SAVE IT

RUNSW  ;GET RUN TYPE

A STEST IT

GETCM  ;BRIF IMMECIATE MODE

A,M ;GET LEN CODE

A ;TEST IF END

ENDIT  ;BRIF IS

H ;POINT LINE NUMBER

LINE ;SAVE ADDR

H ;POINT 2ND BYTE

H ;POINT 1ST PGM BYTE

DO IMMEDIATE COMMAND

1 ;SKIP BLANKS

ADDR1  ;SAVE ADDR

TSTCC ;G0 SEE IF CONTROL-C OR O
D,JUMPTB ;POINT TO TABLE

SEEK ;GO SEARCH COMMAND TABLE
RUN7 ;BRIF COMMAND NOT FOUND
H ;SAVE H,L

D ;LOAD LOW BYTE

L,A ;LOW BYTE TO L

D ;POINT NEXT

D ;LOAD HIGH BYTE

H, A ;HIGH B8YTE TO H

;COMMAND ADDRESS TO STACK
;JUMP TO ROUTINE

ADDR1 ;RESTORE H,L POINTER

LET JASSUME IT'S LET STMT
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0255
0257
025A
025cC
025F

0262

0262
0263
0266
0267
026A
026D
6270
0271
0272
0275
0278
0279
027A
0278
027€
0281
0282
0283
0285
0288
0289
028A
028D
028E
028F
0292
0295
10298
0299
029A
029D
029F
02A0
02A1
02A2
02A5
02A6
02A7
02A8
02A8
0 2AE
0 2AF
0280

3EQ02
3271290
3EL12
CO4F19
CDEBO1

CF
110000
£8
224822
219999
224D22
EB

B7
CA%202
CD0BS51A
50

59

EB
224822
224022
EB

CF
FE2C
€29202
23

CF
COBS1A
60

69
224D22
219622
CD3AlA
7€

87
CACBO1
D603
b7

23

£8
2A4822
EB

7E

BA
DAES02
€c28502
23

7€

28

; SAVE COMMAND.

SAVE:

—
wm
—

e %o We s o ‘eo '_\o

LIST1:
LIST2:

MVI
STA
MVI
CALL
CALL

EQU

LIST PROCESSOR :
DUMP THE SOURCE PROGRAM TO TTY OR PAPER TAPE

RST
LXI
XCHG
SHLD
LXI
SHLD
XCHG
ORA
Jz
CALL
MOV
MOV
XCHG
SHLD
SHLD
XCHG
RST
CPI
JNZ
INX
RST
CALL
MOV
MOV
SHLD
LXI
CALL
MOV
ORA
Jz
SUI
MOV
INX
XCHG
LHLD
XCHG
MOV
CMP
Jc
JUNZ
INX
MOV
DC X

PAGE 10
TURN THE PUNCH ON THEN LIST PROGRAM

A,?2 ;SET PUNCH MQDE )
TAPES

A, 12H ;GET DC2 (=PUNCH OND
TESTO GWRITE IT
HORTL ;GP PUT HEADER

$

1 ;SKIP TO NON BLANK
D,0 ;GET A ZERO IN D
;FLIP TO H,L
LINEL ;SAVE IT
H,9999H ;GET HIGH NUMBER IN H,L
LINEH ;SAVE IT

;FLIP BACK
A ;TEST IF EOL
LIST1  ;BRIF IT IS
PACK ;G0 PACK THE NUMBER, IF ANY
D,B ;COPY NUMBER TO D,L
E,C ; SAME

GFLIP TO H,L =

LINEL  ;SAVE IT .:>

LINEH  ;SAME
;RESTORE H,L

1 ;SKIP TO NON BLANK

' ;TEST IF COMMA

LISTL  ;BRIF NOT

H ;POINT NEXT

1 ;SKIP TO NON-BLANK

PACK ;ELSE, GO GET THE NUMBER
H,B ;COPY TO

L,C ;0,L

LINEH  ;SAVE IT

H,BEGPR ;POINT BEGINNING OF PROGRAM
TSTCC ;GO SEE IF CCONTROL~-C OR CONTRCL-O

A,M ;GET LEN CODE

A ;TEST IF END OF PROGRAM
ENDIT  ;BRIF END OF PGM

3 ;SUBTRACT THREE

B,A ;SAVE LEN

H ;POINT HIGH BYTE OF LINEY

;FLIP H,L TO D,E
LINEL  ;GET LOW LINE TO TEST
;RESTORE H,L
A,M 3GET LOW SYTE OF LINE NUMBER
D ;COMP WITH LINEL
LIST8  ;BRIF LESS
LIST4  ;BRIF NOT EQUAL

H ;POINT NEXT _')
A, M ;GET NEXT SYTE OF LINE# '
H ;POINT BACK
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0281 BB CMP E ;COMP LOW BYTES
0282 DAES502 JC LISTS ;BRIF LESS
0285 EB LIST4: XCHG ;SAVE H,L IN D,E
—N286 2A4D22 LHLD LINEH ;GET HIGH LINE FOR TEST
289 EB XCHG ;RESTORE H,L
028BA 7E MOV A,M ;GET LINE 8YTE
0288 BA cMP D ;COMPARE HIGH BYTES
02BC CAC502 JZ LISTS ;BRIF EQUAL
028F D2C8O01 JNC ENDIT ;BRIF HIGHER
02C2 C3CFO02 JMp LISTS ;GO AROUND
02CS 23 LISTS: INX H ;POINT NEXT
02C6 7E MOV A,M ;GET NEXT BYTE
02C7 28 T DCX H ;POINT BACK
02C8 88 cMP £ ;COMPARE LOW BYTES
02C9 CACF02 JZ LISTS ;BRIF EQUAL
02CC D2CBO1 JNC ENDIT ;BRIF HIGHER
02CF 11CE20 LIST6: LXI D,I10BUF ;POINT BUFFER AREA
0202 CDOS1A CALL LINEO ;CONVERT LINE NUMBER
02D5 7€ LIST7: MOV A,M ;GET A BYTE
0206 12 STAX D ;PUT IT TO BUFFER
0207 13 INX D ;POINT NEXT BUFF
0208 23 INX H ;POINT NEXT PROG
0209 05 DCR B ;DECR CTR
02DA C2D502 JNZ LIST? ;LO0OP
02DD ES PUSH H ; SAVE HL ADDR
02DE CDB519 CALL TERMO ;G0 TYPE IT
02E1 E1l POP H ;RETREIVE H ADDR
02E2 C39502 JMP LIST2 ;CONTINUE
02E5 58 _ LIST8: MOV E,B ;PUT LEN IN E
2€6 1600 MV | D,0 ;CLEAR D
- g2E8 19 DAD ») 3POINT NEXT STMT
02E9 23 INX H ;POINT NEXT
02EA 23 INX H ;POINT LEN CODE
02E8 C39502 JMP LIST2 ;G0 LIST IT
;
y 4 .
02EE = CONTI EQU $
P4
; CONTINUE EXECUTION AT STATEMENT FOLLOWING STOP OR AT
; STATEMENT THAT WAS INTERRUPTED WHEN CONTROL-C WAS TYPED
P4
. P4
02EE 217720 LX1 H,LINEN ;POINT LINE NUMBER OF LAST STOP/ERROR/
02F1 7€ MOV A,M ;GET 1ST CHAR
02F2 87 ORA A ;TEST IF IMMED CMMD
02F3 CAF105 JZ LET ;BRIF IF IMMED CMMD

; PAGE
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2
2
; STMT: GOTO NNNN
2
02F6 AF GOTO:  XRA A ;CLEAR REG A N
02F7 327620 STA EDSW ;RESET IMMED MODE (IF IT WAS SET)
02FA 327520 STA RUNSW  ;AND RUN TYPE
02FD CDADIA CALL NOTEO  ;ERROR IF END-OF-LINE
0300 CDBS51A CALL PACK ;GO GET LINE NUMBER IN 8,C
0303 CDI41A CALL EOL ;ERROR IF NOT END-OF-LINE
0306 CDS5ELF GOTO2: CALL LOCAT ;GO SEARCH FOR REQUESTED LINE #
0309 DAO031C Jc ULERR  ;BRIF NOT FOUND
030C 227022 SHLD STMT ;SAVE ADDR
030F AF XRA A ;GET A ZERO
0310 327422 STA MULTI  ;TURN OFF MULTIPLE STMTS
0313 C32502 JMP RUN2 ;GO PROCESS THE STATEMENT
;
’
s STMT: RESTORE
’
0316 CD941A RESTO: CALL EOL ;ERROR IF NOT END=-OF-LINE
0319 219522 LXI H,BEGPR-1 ;POINT 1 BEFORE START OF PROGRAM
031C 228F22 SHLD DATAP  ;FORCE NEXT DATA TO BE AT START
031F C30802 JMP RUN ;GO NEXT STMT
;
;
; STMT: RETURN
’
0322 CDI41A RETUR: CALL EOL ;ERROR IF NOT END-OF-LINE
0325 F1 POP PSW ;POP THE STACK
0326 FEFF CcPI OFFH ;TEST IF GOSUB IN EFFECT
0328 C2131C JNZ RTERR  ;BRIF ERROR
0328 El POP H o ;GET RETURNED STATMENT ADDRESS
032C 227022 SHLD STMT ;RESTORE
032F E1 POP H ;GET ENDLINE VALUE
0330 227222 SHLD ENDLI  ;RESTORE
0333 F1 POP PSW ;GET MULTI SW VALUE
0334 327422 STA MULTI  ;RESTORE ;
0337 C30802 JMP RUN ;CONTINUE (AT STMT FOLLOWING GOSUS8)
’
’
; STMT: GOSUB NNNN
2
033A CDADIA GOSUB: CALL NOTEO  ;ERROR IF END-OF-LINE
033D CD3851A CALL PACK ;GET LINE NUMBER
0340 CD941A CALL EOL ;ERROR IF NOT END-OF-LINE
0343 3A7422 GOSUl: LDA MULTI  ;GET SW SETTING
0345 F5 PUSH PSW ;SAVE ON STACK
0347 2A7222 LHLD ENDLI  ;GET ADDR OF END OF STMT
034A ES PUSH H ;SAVE ONE STACK
0348 2A7022 LHLD STMT ;GET STATEMENT ADDRESS
034E ES PUSH H ;SAVE RETURN ADDRESS IN STACK
034F 3EFF MV I A,0FFH ;MARK AS GOSUS
0351 F5 PUSH PSW ;SAVE STATUS
0352 C30603 JMP GOTO2 ;GO LOOKUP LINE AND BRANCH

; PAGE
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0355

0355
0356
0359
035¢C

0350
0360
0363
0365
0368
036A
0360
036€E
036F
0372
0373
0376
0377
637A
-~ 0378
137C
— 0370
0380
0382
0385
0388
0389
038A

0388
0380
038E
038F
0392
0393

0396
0399
039A
0398
039E
039F
03AQ0
03A1
03A2
03A3
J3AL
T 03A7

03AA
03AD

AF
328022
11CE20
CF

CDA81A
CAD303
FE2C
CAAAQ3
FE3B
CAADO3
D5

ES
118910
07
CAB303
El
CD8COF
D1

ES

EB
3A8E22
FEE7
CA9603
CDFO1l4
23

E8

El

3EFE
12

ES
coB519
El
C35503

112021
1A
87
CA8903
47
13
1A
77
23
05
C29F03
C38903

CODF1§
23

’

PRINT EQU $

;

;

; STMT: PRINT ....

5

;
XRA A

PRIN1: STA PRSW
LXI 0, 10BUF
RST 1

PRING: CALL TSTEL
JZ PRINC
CP1 't
JZ PRINS
CPI 10
JZ PRIN9
PUSH )
PUSH H
LX1 D, TABLI
RST 2
JZ PRINA
POP H
CALL EXPR
POP »)
PUSH H
XCHG
LDA NS
CPI 0E7H
JZ PRINS
CALL FOUT
INX H

PRIN7: XCHG
‘POP H

PAGE 13

;CLEAR REG A
;SET SW TO SAY CRLF AT END OF LINE
;POINT BUFFER

;SKIP TO NEXT FIELD

;TEST IF END OF STMT
;BRIF IT IS

;TEST IF COMMA

;BRIF IT IS

;TEST IF SEMI-COLON
;BRIF IT IS

;SAVE O,E

;SAVE H,L

;POINT LITERAL

;60 SEE IF TAB(XX)
;BRIF IS

;ELSE, RESTORE H,L
;GO EVALUATE EXPRESSION
;RESTORE D,E

;SAVE H,L

;FLIP/FLCP

;GET TYPE OF RESULT
;TEST IF STRING
;BRIF IS

;GO CONVERT OUTPUT

;POINT NEXT
;FLIP/FLOP:
;RESTORE H,L

END ADDR TO DE

;HERE AFTER SETTING UP VALUE TO PRINT IN BUFFER

PRIN2: MVI A,OQFEH

STAX O

PUSH H

CALL TERMO

POP H

JMP PRINT
PRINS: LXI

LDAX D

ORA A

JzZ PRIN7

MOV 3,A
PRING: INX D

LDAX D

MOV M, A

INX H

DCR 8

JNZ PRING

JMP PRINTY
PRIN8: CALL TABST
PRING: INX H

;SET END CODE=NO
;PUT TO BUFFER
;SAVE H,L

;GO PRINT BUFFER
;RESTORE HL
;REPEAT FOR NEXT

CRLF

FIELD

D,STRIN ;POINT STRING

;GET LEN
JTEST IT
;BRIF NULL
;SAVE LEN
;JPOINT NEXT
;GET A BYTE
;STORE IT
;POINT NEXT
;DECR CTR
;LOOP
;OIDDLE DE, HL AND CONTINUE
;GO POSITION NEXT TASB
;POINT NEXT
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03AE
0380
0383
0384
0387
03838
0388
038C
038F
03C0
03C3
03ChL
03CS5
03C5
03C7
03C8
03CA
03CD
03CE
03CF
2300

0303

03D6
0309
03DA
030D
030E
030F
03E2

3E01
C35603
D1
CD80OF
g5
co6b1cC
F5
217622
96
FC5A19
Fl

96

El

0l

47
3820
CA8803
12

13

05
C3CAQ3

CDY41A

3A8D22
47
3A7320
B7
B0
CC5A19
€30802

PRINAZ

PRINB:

PRINC:

MV I A,l
JMP PRIN1
POP D
CALL EXPR
PUSH H
CALL FBIN
PUSH PSW
LXI H, COLUM
sus M

CM CRLF
POP PSW
suB M

POP H

POP D

MOV 8,A
MV I At 0
Jz PRIN2
STAX D

INX D

DCR B

JMP PRINE
CALL EOL

PAGE 14

;GET SETTING FOR SW

;GO STORE A IN PRSW & DO NEXT FIELDi:>

;GET RID OF STACK ENTRY
;GO EVALUATE

;SAVE H,L

;CONVERT TO BINARY
;SAVE SPECIFIED COLUMN
;POINT CURRENT POSITION

;SUBTRACT (LEAVES NUMBER OF FILLS)

GSNEXT LINE IF ALREADY PAST
;RESTORE COL :
;GET NUMBER FILLS

;SAVE COUNT

;GET FILL

;BRIF COUNT ZERO
;PUT ONE SPACE
;POINT NEXT
;DECR CTR

;L00P

;SAVE EOQL POSITION

JHERE TO PRINT FINAL CR/LF (OR NOT) AND GO TO NEXT STATEMENT

PRIN3:

; PAGE

LDA PRSW
MOV B,A
LDA QUTSW
ORA A '
ORA B

CZ CRLF
JMP RUN

;GET SWITCH

;SAVE ,; SWITCH

;GET CONTROL-0O SWITCH

;TEST IF BO IN EFFECT

JAND IF STATEMENT ENDED IN ,
;CRLF IF NEITHER

;CONTINUE NEXT STATEMENT

OR ; ‘v)
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H
_03ES5 = FOR EQU $
. ; |
?
; STMT: FOR VAR = EXPR TO EXPR [STEP EXPR] .
;
’
; FIRST EVALUATE ARGUMENTS AND STORE POINTERS AND VALUES,
; BUT DO NOT MAKE TABLE ENTRY YET
03E5 CDCY1B CALL VAR ;NEXT WORD MUST BE VARIABLE
03E8 EB XCHG ;FLIP/FLOP -
03E9 222322 SHLD INDX ;SAVE VARIABLE NAME
03EC EB XCHG “ ;FLIP/FLOP AGAIN
03ED FE3D CPI 1=t ;TEST FOR EQUAL SIGN
03EF C20F1C JINZ SNERR ;BRIF NO EQUAL
03F2 23 INX H ;POINT NEXT
03F3 CD8OOF CALL EXPR ;GO EVALUATE EXPR, IF ANY
03F6 EB XCHG ;FLIP/FLOP AGAIN
03F7 2A2322 LHLD INDX ;GET INDEX NAME
03FA EB XCHG ;FLIP/FLOP
03FB ES5 PUSH H ;SAVE H,L
03FC CD3418 CALL SEARC ;GO LOCATE NAME
03FF EB XCHG ;PUT ADDR IN H,L
0400 225222 SHLD ADDR1 ;SAVE ADDR
0403 DF RST 3 ;GO STORE THE VALUE
0404 E1 POP H ;RESTORE POINTER TO STMT
0405 11D21E LX1 D,TOLIT ;GET LIT ADDR
9408 D7 RST 2 ;GO COMPARE
_.J409 C20F1C JINZ SNERR ;BRIF ERROR
040C CD8OOF CALL EXPR ;GO EVALUATE TO-EXPR
040F E5 PUSH H ;SAVE H,L
0410 212722 LX]I H, TVAR1 ;POINT 'TO' VALUE
0413 DF RST 3 ;SAVE IT
0414 21EALD LXI H,ONE ;POINT CONSTANT: 1
0417 EF RST 5 ;LOAD IT
0418 E1l POP H ;GET H,L
0419 7€ MOV A,M ;GET THE CHAR
041A 87 ORA A ;TEST FOR END OF STATMENT
0418 CA2EQL Jz FOR2 ;BRIF NO STEP
O4lE E5 PUSH H ;RE~SAVE
O41F 118010 ° LXI D,STEPL ;TEST FOR LIT 'STEP!
0422 D7 RST 2 ;G0 COMPARE
0423 CA2AQ0L JzZ FOR1 ;BRIF STEP
0426 E1 POP H ;RESTORE H,L
0427 C32EQL JMP FOR2 ;GO NO STEP VALUE
042A D1 FOR1: POP b) ;POP OFF THE STACK
0428 CD8OOF CALL EXPR ;GO EVALUATE EXPRESSION
042E ES FOR2: PUSH H ;SAVE H,L TO END OF STATEMENT
042F 212822 LXI H, TVAR2 ;POINT STEP VALUE
0432 OF RST 3 5SAVE IT
0433 €1 POP H ;RESTORE H,L
0434 CD9L41A CALL EOL ;ERROR IF NOT END-OF-LINE
_ ; DETERMINE WHETHER LOOP IS TO BE EXECUTED AT ALL
: (IF VALUE > "TO"™ VALUE AND STEP PQSITIVE,
— ; JUST SKIP TO NEXT, ETC)
0437 CDCE18 CALL FTEST ;GET STATUS OF FACC
043A F5 PUSH PSW ;SAVE A,STATUS
0438 212722 LXI H, TVAR1 ;GET END VALUE
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043E
043F
0440
0443
0446
0449
0L4C
OLY4F
0452
0455
0458
0458

04SE
gu61l
0464
0465
0456
0467
0469
046A
0468
Q46E
046F
0470
0473
0474
0475
0476
0477
047A
0478
047¢C
0470
047E

04381
0482
0484
0487
048A
0488
048C
0480
048E
048F
0492
0493
0494
0495
0436
0499
0L49A
0498
049c¢C

EF

Fl

F25204
2A5222
cpacty
CASEQL
FASEQ4
c38204
2A5222
Co0C17
CASEQY
FAB204

110020
2A2322
E8

7E

47
0EO0L
87

23
CA8104
7E

BA
C27A04
23

7E

28

88
CA8104
E7

QE

0c

05

79
FEOY
02181C
320020
72

23

73

23

ES
212822
EF

El

DF

ES
212722
EF

E1

OF

£8

C26E04

FORG:

T e Ne Ne e

OR5:

FORbB:

FOR7:

; ENTER
FORS:

RST
POP
JP
LHLD
CALL
Jz
JM
JMP
LHLD
CALL
Jz
JM

LXI D,FORNE ;POINT TABLE
LHLD INDX sGET INDEX VARIABLE NAME

XCHG ;FLIP/FLOP

MOV A,M ;GET COUNT OF ENTRIES NOW IN TABLE
MOV B,A ;STORE IT

MV 1 c,1 ;NEW CTR

ORA A ;TEST IF ZERO

INX H ;POINT

JZ FORS ;BRIF TABLE EMPTY

MOV A,M ;GET 1ST BYTE OF TABLE VARIABLE

CMP b) ;TEST IF EQUAL TO THIS FOR'S INDEX

JNZ FOR7 ;BRIF NOT .
INX H ;POINT NEXT f~)
MOV A,M ;GET NEXT BYTE RN
DC X H ;POINT BACK

CMP E ;TEST IF EQUAL

JZ FORS ;BRIF EQUAL

RST 4 ;ADJUST H,L

D8 14

INR c ;COUNT IT -

DCR 8 ;DECR CTR

JINZ FORG ;LOOP

THIS FOR IN TABLE ¢(WHERE HL POINTS)

MOV A,C ;GET UPDATED COUNT

CP1 9 ;TEST IF TBL EXCEEDED

JINC NXERR ;ERROR IF MORE THAN 8 OPEN FOR/NEXT
STA FORNE 3PUT IN TABLE

MOV M, D ;HI BYTE INDEX VARIABLE NAME

INX H ;POINT NEXT

MOV M,E ;STORE LO BYTE

INX H ;POINT NEXT

PUSH H ;SAVE H,L

LX1 H, TVAR2 ;POINT STEP VALUE

RST 5 ;LOAD IT

POP H ;RESTORE H,L

RST 3 ;STORE IN STACK

PUSH H ;SAVE H,L

LXI H, TVAR1 ;POINT !'TO' VALUE

RST 5 ;LOAD IT

POP H ;RESTORE H,L ,)
RST 3 ;STORE IN STACK

XCHG sFLIP/FLOP

PAGE 18

5 ;LOAD IT
PSW ;RESTORE STATUS )
FORY ;BRIF FOR 1S POSITIVE : j)
ADDR1  ;GET ADDRESS OF INDEX

FSUS ;COMPARE THIS AGAINST END VALUE

FORS ;BRIF START = END -

FORS ;BRIF START > END

FORY ;GO LOCATE MATCHING NEXT

ADDR1  ;GET ADDRESS OF INDEX

FSUB ;COMPARE

FORS ;8RIF START = END

FORS ;8RIF START > END: SKIP TO "NEXT™

LOOP IS TO BE EXECUTED AT LEAST ONCE:
NEED AN ENTRY IN FOR-NEXT TABLE.

SEE IF THERE IS ALREADY ENTRY FOR THIS VARIABLE
(IE PROGRAM JUMPED OUT OF LOOP EARLIER)
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049D
0LkAQ
04Al
A2
+A3
OLAL
0LAS
04AB
04A9
Q4AA
0L4AB
OLAE
OLAF

0482
0485
0486
o488
0489
04BA
g4B8
Q4BE
04Cl
04C?2
. -.'\CB
Ch
04C7
a4C8
04CB
a4CC
04CF
0400
0u4d3
0406
04D7
0409
040C
040D
04EOD
04EL
0L4E2
CLE3
O4ES

2A7222
28
E8
72
23
73
23
3A7122
77
23
3A7022
77
c30802

2A7022
5E
1600
19

7E

87
CAlB1C
227022
E7

03

CF
11A81E
D7
c28204
CF
3A2422
BE
C28204
3A2322
23
FEZ20
CAEQO4
BE
c28204
CF

7E

87
c2B204
€308¢02

e Se S N e

OR9:

FORA:

IF HERE,

LHLD
oCXxX
XCHG
MOV
INX
MOV
INX
LDA
MOV
INX
LDA
MOV
JMP

LHLD
MOV
MV I
DAD
MOV
ORA
JZ
SHLD
RST
0B
RST
LXI
RST
JNZ
RST
LDA
CMP
JNZ
LDA
INX
CcPI
JZ
CMP
JNZ
RST
MOV
ORA .
JNZ
JMP

; PAGE

PAGE 17

ENOLI  ;GET END ADDR
H ;POINT ONE PRIOR
;FLIP BACK
,D ;STORE IT
;POINT NEXT
,E ;STORE IT
;POINT NEXT
STMT+1 ;GET HIGH STMT ADOR

IXIT X

M, A ;PUT IT
H ;POINT NEXT

STMT ;GET LOW STMT ADDR
M,A ;PUT IT

RUN ;CONTINUE ’

THIS LOQP IS TO BE EXECUTED ZERO TIMES:
SCAN THRU PROGRAM TO FIND MATCHING "NEXT".

THIS CODE WILL FAIL IF USER'S PROGRAM IS TOO
COMPLEX SINCE IT WON'T FOLLOW GOTO'S, IF'S, ETC.

STMT ;GET ADDRESS OF STATEMENT
E,M ;GET LENGTH CODE

D,0 ;INIT INCREMENT

D ;COMPUTE ADDR OF NEXT STATEMENT
A,M ;GET NEW LEN CODE

A ;SEE IF END OF PGM

NXERR ;BRIF IT IS

STMT ; SAVE ADDRESS

4 ;ADJUST H,L

3

1 ;SKIP SPACES

D,NEXTL ;POINT 'NEXT'

2 ;SEE IF IT IS A NEXT STMT
FOR9 ;LOOP IF NOT

1 ;SKIP SPACES

INDX+1 ;GET FIRST CHAR

M ;COMPARE

FORY ;BRIF NOT MATCH NEXT

INDX JGET 2ND CHAR

H ;DITTO

t ot ;SEE IF SINGLE CHAR

FORA ;BRIF IT IS

M ;COMPARE THE TWO

FORY ;BRIF NOT EQUAL

1 ;SKIP TO ENO (HOPEFULLY)
A,M 3GET THE NON BLANK

A ;SEE IF END

FORY ;BRIF NOT END

RUN ;ELSE, GO NEXT STMT
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04E9

04E9
04EC
04ED
04F0
04F3
04FS
04F8
04F8
04FE
04FF
0500
0501
0504
0507
050A
0508
050C
0500
050€
050F
0510
6511
0513
0516
0517
0518
051A
951D
051E
051F
0520
0522
0525
0526
0528
0529
. 052A
0528
052C
052D
0530
0531
0534
0535
0537
053A
0530
0540
0543
0546
0547

CD80OF
ES
IASE22
322622
FEE7
€20705
21CE20
112021
1A

3C

47
coup1c
C30805
212722
OF

El

AF

4F

47

7E

04
FE3D
C21805
0cC

23
FE3E
€22005
oC

0C

23
FE3C
C22A05
79
C60L
4F

23

79

B7

cs
CAQF1C
cl
322522
78
FEQ?2
C20F05
CD80OF
225222
3A8E22
212622
BE
C20F1C

;
[FSTM

STMT:

e We %y we -

IF1:

[F2:

IF3:

IFG:

IF5:

IF6:

EQU

[F EXPR

CALL
PUSH
LDA
STA
CPI
JINZ
LXI
LXI
LDAX
INR
MOV
CALL
JMP
LXI
RST
popP
XRA
MCV
MOV
MOV
INR
cPI
JINZ
INR
INX
CcrPl
JNZ

"INR

INR
INX
CPI
JNZ
MOV
ADI
MOV
INX
MOV
ORA
PUSH
Jz
POP
STA
MOV
cPI
JNZ
CALL
SHLD
LDA
LX1I
CMP
JNZ

PAGE 18
$
RELATION EXPR THEN STMT#
EXPR ;G0 EVALUATE LEFT EXPR
H ;SAVE H,L
NS ;GET TYPE CODE
IFTYP  ;SAVE IT
0E7H ;TEST IF STRING
IF1 ;BRIF NOT
H, I0BUF ;POINT BUFFER
D,STRIN ;POINT RESULT
D ;GET LEN
A ;PLUS ONE
8, A ;SAVE IT
COPYD ;GO MOVE IT
IF2 ;GO AROUND
H, TVARL ;GET ADOR OF TEMP STORAGE
3 ;SAVE IT
H ;RESTORE H,L
A ;CLEAR A
C,A ;SAVE IN REG C
B,A ;INIT REG
A,M ;GET CPERATOR
8 ;COUNT
r=t ;TEST FOR EQUAL
IF4 3BRIF IT IS
c ;ADD 1 TO C
H ;POINT NEXT
151 ;TEST FOR GREATER THAN
IFS ;BRIF IT IS
c ;ADD TWO
c ;TO REL CCOE
H ;POINT NEXT
et ;TEST FOR LESS THAN
IF6 ;BRIF IT IS
A,C ;GET REL CODE
4 ;PLUS FOUR
C,A ;PUT BACK
H ;POINT NEXT
A,C ;GET REL CODE
A sTEST IT
8 ;SAVE B,C
SNERR  ;BRIF SOME ERROR
B ;RESTORE 8,C
REL ;SAVE CODE
A,B ;GET COUNT
2 ;TEST FCR TWO
IF3 ;SEE [F MULTIPLE RELATION
EXPR ;GO EVALUATE RIGHT SIDE
ADDR1  ;SAVE LOCATION OF THEN (IF ANY)
NS ;GET TYPE CODE
H, IFTYP ;POINT LEFT TYPE
M ;COMPARE
SNERR  ;BRIF MIXED
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0s&4A
054C
ANSLF
352
- u555
0558
0559
055C
055F
0562
0565
0567
056A
056D
0570
0573
0575
0578
6578
057€
0581
0584
0587
0588
gs8e
058E
06591
0592
95
.,98
0598
054cC
059F
05A2
05A5
0208
05A8
05A8
05AC
05AF
0580
0581
0582
0583
0584
0585
0588
058A
0588
058C
058F
05C1
05C2
f‘-cs
b
vrC7
05CA
05cC8

FEE7
CAAB805
212722
cDoC1l7
3A2522
l1F
D26205
CDCE1S
CA8105
3A2522
£602
CA7005
CDCE18
FA8105
3A2522
EGO4
CA0B02
CDCE1S8
FAQBO2
CAQ0802
2A5222
11D001E
07
CAF602
2A5222
11AF1E
D7
CA3AQ3
2A5222
119210
D7
C20F1C
CD2A1l8B
CAF502
C33802

21CE20
46
112021
1A

4F

13

23

78

87
C2BA0S
3620
79

B7
c2C205
3€20
12

1A

8E
DAE705
C2ECO5
78

30

[F8:

IF9:

TRUE:

FALSE
IFF:

IFG:

[FH:

IFI1:

CPI

JZ
LXI
CALL
LDA
RAR
JNC
CALL
JZ
LDA
ANT
Jz
CALL
JM
LDA
ANT
Jz
CALL
JM
JZ
LHLD
LXI
RST
Jz
LHLD
LXI
RST
Jz
LHLD
LXI
RST
JNZ
CALL
Jz
JMP
EQU
LXI
MOV
LXI
LDAX
MOV
INX
INX
MOV
ORA
JNZ
MV [
MOV
ORA
JNZ
MV I
STAX
LDAX
CMP
Jc
INZ
MOV
DCR

0E7H
[FF
H, TVAR1
FSUB
REL

IF8
FTEST
TRUE
REL

02H

IF9
FTEST
TRUE
REL

04H
FALSE
FTEST
FALSE
FALSE
ADDR1
D, GOTOL
2

GOTO
ADDR 1
D, GOSBL
2

GOSuU8
ADDR1
D, THENL
2

SNERR
NUMER
GOTO
RUNG
RUN

H, [0BUF
8,M
D,STRIN

~-
>

~
(93]

-

-

~ T
e

00> =~ IXI~>PTITONOO
-
O -I

-
X

I[FN
A,B
A

PAGE 19

;TEST IF STRING
;BRIF IS

;POINT LEFT
;SUBTRACT LEFT FROM RIGHT
;GET RELATION

;TEST BIT DO

;BRIF NO EQUAL TEST

;GET STATUS OF FACC

;BRIF LEFT=RIGHT

;LOAD RELATION

JMASK I T

;BRIF NO >

;GET STATUS OF FACC

;BRIF GT

;LOAD RELATION

JMASK IT

;BRIF NO <

;GET STATUS OF FACC

;BRIF GT

;BRIF ZERO (NOT EQUAL)D
;GET POINTER TO STATEMENT
;POINT 'GO ToO!

;G0 COMPARE

;BRIF IF ... GOTO NN

;GET POINTER TO STATEMENT
;POINT LITERAL

;GO COMPARE

;BRIF IF ... GOSUB NN
;GET POINTER TGO STATEMENT
;GET ADOR 'THEN!

;GO COMPARE

;BRIF ERROR

;TEST IF NUMERIC

;BRIF IT IS

;ELSE, MAY BE ANY STMT

;POINT PRIOR
;GET LEN
;POINT THIS
;GET LEN
;SAVE IT
POINT NEXT
;DITTO

;GET LEFT LEN

;TEST IT
;BRIF NOT ZERO
;EXTEND WITH SPACE
;GET RIGHT LEN
;TEST IT

;BRIF NOT ZERO
;GET SPACE
;EXTEND

;GET RIGHT CHAR
;TEST WITH LEFT
;BRIF LEFT>RIGHT
;BRIF LEFT<RIGHT
JGET LEFT COUNT
;SUBT ONE
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05CC
05CF
0500
0501
0502
05D5
0506
0507
0508
0508
a500
05€0
0SEl
05E4
05€7
05E9
05€&C
05EE

FADOOS
47

79

30
FADGBOS
LF

78

Bl
€28105
0601
3A2522
AQ
CAQ0BO02
c38105
0602
C3DD05
0604
C3D00S

[FJ:

IFK:

[FL:

IFM:

[FN:

JM
MOV
MOV
DCR
JM
MOV
MOV
ORA
JNZ
MVI
LDA
ANA
JZ
JMP
MV 1
JMP
MV 1
JMP
; PAGE

IFJ ;BRIF WAS ZERO
8,A ;UPDATE CTR

A,C ;GET RIGHT LEN

A ;SUBT ONE

IFK sBRIF WAS ZERO
C,A ;UPDT CTR

A,B ;GET LEFT LEN

c ;COMPARE TO RIGHT
IFG ;BRIF BOTH NOT ZERO
B, 1 ;SET Sw= EQUAL
REL ;GET RELATION

B SAND WITH RESULT
FALSE  ;BRIF FALSE

TRUE ;ELSE, TRUE

8,2 ;SET CODE

IFL ; JUMP

8,4 ;SET CODE

IFL ;JUMP
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05F1 = LET EQU §

cm—

STMT: [LET] VAR = EXPR

e We e e wo

05F1 CD4F138 CALL GETS8 ;GO GET ADDRESS OF VARIABLE
05F4 CS PUSH B ;SAVE NAME
05F5 D5 PUSH - O ;SAVE ADDRESS
05F6 CF RST 1 ;GET NEXT CHAR
Q5F7 FE3D CP1 rzt ;TEST FOR EQUAL SIGN
05F9 CAOCO6 JzZ LET1 ;BRIF IS
05FC 3A7620 LDA EDSW ;GET MODE SW
05FF B7 ORA A ;TEST IT
0600 CAOFI1C Jz SNERR  ;BRIF LET ERROR
0603 217310 LXI H,WHATL ;POINT LITERAL
0606 CDBD19 CALL TERMM ;GO PRINT IT
0609 C3C900 JMP GETCM ;GO TO COMMAND
060C 23 LETL: INX H ;POINT NEXT
0600 CD8OOF CALL EXPR ;GO EVALUATE EXPRESSION
0610 CDYL41A CALL EOL ;ERROR IF NOT END-OF-LINE
. 0613 E1 POP H ;RESTORE ADDRESSS -
0614 D1 POP D ;RESTORE NAME
0615 78 MOV A,E ;GET TYPE
0616 87 ORA A ;TEST IT
0617 3A8E22 LDA NS ;GET RESULT TYPE
- 061A FA2606 JM LET?2 sBRIF STRING
‘61D FEE3 CP1 0E3H ;TEST IF NUMERIC
~061F C20F1C INZ SNERR  ;BRIF MIXED MODE
0622 OF RST 3 ;G0 STORE VARIABLE
0623 C30802 JMP RUN ;CONTINUE
0626 FEE7 LET2:  CPI 0E7H ;TEST IF STRING
0628 C20F1C JNZ SNERR  ;BRIF MIXED MODE
0628 CD3106 CALL LET2A ;GO STORE IT
062E C306802 JMP RUN ;CONTINUE
P4
0631 112021 LET2A: LXI D,STRIN ;POINT STRING BUFFER
0634 1A LDAX 0 SGET NEW LEN
0635 96 SUB M ;MINUS OLD LEN
0636 CA8606 Jz LETS ;BRIF SAME LENGTH
0639 54 MOV 0,H ;COPY H,L
063A 5D ‘ MOV E,L ;T0 D,E
0638 7€ MOV A,M ;GET LEN
063C 3C INR A ;TRUE LEN
0630 13 LET3: INX 0 ;POINT NEXT
063E 3D DCR A ;DECR CTR
063F C23006 JNZ LET3 ;LOOP
0642 13 INX D ;SKIP
0643 13 INX D SAGAIN
0644 1A LDAX D ;GET LO NAM
0545 4F MOV C,A 5 SAVE
0646 13 INX 0 SGET HI NAME
0647 1A LOAX D ;LOAD IT
1648 47 MOV 8,A ;SAVE
0648 C5 PUSH 8 ; SAVE NAME
06LA 23 DCX H ;POINT NEXT ENTRY
0648 7E LET4: MOV - A, M SGET NEXT
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064C
0640
0650
0651
0652
0653
0654
0655
0656
0657
0658
0659
065A
0658
065C
0650
065€
0661
0664
0665
0666
0667
0668
0669
066C
066D
066F
0671
0674
0677
0679
067A
0678
067C
0670
067E
067F
0680
0681
0682
0683
-0685
0686
0687
0688
0689
068A
0688
068cC
068D
068E
0691

87
CA6L406
ES
28
28
Lo
28
Lg
El
7€ LETS:
12
28
18
03
78
81
C25706
c34806
£8 LETG:
Cl
70
28
71
112021
1A
C6FF
C&05
CA7906
D27906
06FE
2F LET7:
3C
4F
28
70
23
71
E7
03
09
3600
23
1A LETS8:
3C
47
1A LETS:
77
23
13
0s
€289406
Cc9
; PAGE

ORA
JZ
PUSH
DCX
DCX
MOV
DCX
MOV
popP
MOV
STAX
oCXx
oCX
INX
MOV
ORA
JNZ
JMP
XCHG
POP
MOV
DCX
MOV
LX1
LDAX
MVI
AD1
JZ
JNC
MVI1
CMA
INR
MOV
DCX
MOV
DCX
MOV
RST
(]}
CAD
MV I
INX
LDAX
INR
MOV
LDAX
MOV
INX
INX
DCR
JNZ
RET

;TEST IF END
;BRIF IS
; SAVE H,L
;SKIP NEXT
;POINT LEN
;GET HI LEN
;POINT LO
;GET LC LEN
;RESTORE H,L
;GET A BYTE
;COPY
;POINT NEXT
;0ITTO
;ADD TO CTR
;GET HI
;TEST IF ZERO
LETS ;LO0P
LETL ;CONTINUE

;PUT NEW ADDR TO H,L
B ;GET NAME
M,B ;STORE HI BYTE
H ;POINT NEXT
M,C ;STORE LO
D,STRIN ;GET NEW LEN
D ;LOAD IT
B,0FFH ;INIT HI COMPLEMENT
5 ;COMPUTE ENTRY LENGTH
LET7 ;BRIF 256 BYTES
LET7 ;BRIF LESS 256
B,0FEH ;SET BIT OFF
;1'S COMPLEMENT
;THEN 21'S
;SAVE LO LEN
;POINT NEXT
;STORE HI LEN
;POINT NEXT
;STORE LO LEN
;ADJUST H, L

m
—
[e2)

- -
X X

-
X

OPBOTITOPIOITWOIITIIN P
-
[a2]

- ~
o >

.
(@]

;COMPUTE END OF ENTRY
;MARK NEW END

;POINT 1ST BYTE

;GET LEN

;TRUE LEN

;SAVE LEN

;GET A BYTE

;COPY IT

;POINT NEXT ‘
;0ITTO

;SUBT CTR

;LOOP

;RETURN

-
»

rMooOIX0oO0PO0OIXTOWEITIITOR
- -
> o

m
—
O

®
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;

79692 = NEXT EQu $
/ ;
V4
; STMT: NEXT VAR
;
V4
0692 CDCY1B CALL VAR ;GET VARIABLE NAME
0695 CD941A CALL EOL ;ERROR IF NOT END-OF-LNE
0598 EB XCHG ;FLIP/FLOP
. 0699 222322 SHLD INDX ;SAVE VAR NAME
~ 069C ES PUSH H ;SAVE VAR NAME
069D 210020 LXxI H,FORNE ;POINT FOR/NEXT TABLE
06A0 46 MOV 8,M ;GET SIZE
06A1 738 MOV A,B ;LOAD IT
06A2 87 CRA A ;TEST IT
06A3 CcAlBIC JZ NXERR ;BRIF TABLE EMPTY
06A6 23 INX H ;POINT NEXT
06A7 D1 POP D ;RESTORE VAR NAME
06A8 7E NEXT1l: MOV A,M ;GET 1ST 8YTE
06A9 23 INX H ;POINT NEXT
06AA BA cMP ») ;COMPARE
06A8 C28306 JINZ NEXT?2 ;BRIF NOT EQUAL
06AE 7E MOV A,M ;GET 2ND BYTE
06AF BB CMP E ;COMPARE
0680 CABCO6 JZ NEXT3 ;BRIF EQUAL
0683 E7 NEXT2: RST 4 ;ADJUST H,L
6B4 0D 08 13
~~068B5 05 DCR 8 ;DECR COUNT
0686 C2A806 JNZ NEXT1 ;LO0P
0689 C3181C JMP NXERR ;GO PUT ERROR MSG
068C 3A0020 NEXT3: LDA FORNE ;GET ORIG COUNT
058F 90 SuUB B ;MINUS REMAIN
~06C0 3C _ INR A ;PLUS ONE
06C1l 320020 STA FORNE ;STORE NEW COUNT
g6CH 23 INX M ;POINT ADOR
06C5 ES PUSH H ;SAVE H,L ADDR
06C6H CD3418 CALL SEARC ;GO GET ADDR OF INDEX
06C9 EB XCHG ;PUT TO H,L
06CA 225222 SHLD ADDR1 ;SAVR IT
06CD EF RST 5 ;LOAD INDEX
06CE E1l POP H 3GET H,L (TBL)D
06CF ES PUSH H ;RE-SAVE
06D0 CD3716 CALL FADD ;ADD STEP VALUE
0603 212722 LXI H, TVAR1 ;POINT TEMP AREA
0606 CF RST 3 ; SAVE NEW INDEX
06D7 E1l POP H 3GET H,L (T8L)
0608 ES PUSH H ;RE~SAVE
0609 E7 RST 4 ;GET LEN TO NEXT
06DA 04 08 4
0608 CDOC17 CALL FSUB ;SUBTRACT TO VALUE
06DE CAFBO6 JZ NEXT6 ;BRIF ZERO
06EL1 E1 POP H ;GET H,L (PTR TO STEF)
__JBE2 ES PUSH H ;RE-SAVE
063 7€ MOV A,M ;GET SIGNSEXPONENT OF STEP
06EY4 B7 ORA A ;TEST IT

06E5 3A5822 LDA FACC ;GET SIGN & EXPON OF DIFF
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06E8 FAF706 JM NEXTS ;BRIF NEGATIVE )
06E8 B7 ORA A STEST SIGN OF DIFF t)
06EC FAFBO6 JM NEXT6 ;BRIF LESS THAN TO-EXPR
05EF 210020 NEXT7: LXI H,FORNE ;GET ADDR TABLE
06F2 735 OCR M ;SUBTRACT ONE FROM COUNT C
06F3 D1 POP 0 * ;ADJUST STACK
06F4% C30802 JMP RUN ;GO STMT AFTER NEXT
05F7 87 NEXT5: ORA A ;TEST SIGN OF DIFFERENCE
06F8 FAEF06 JM NEXT7  ;BRIF END OF LOOP
06F8 E1 NEXT6: POP H ;GET PTR TO TBL
06FC E7 RST 4. ;ADJUST H,L
06FD 08 08 8
06FE 56 MOV 0,M ;GET HI BYTE
06FF 23 INX H ;POINT NEXT
0700 S5E MOV E,M ;GET LO BYTE
0701 23 INX H ;POINT NEXT
0702 7€ ' MOV A,M ;GET HI BYTE
0703 327122 STA STMT+1 ;SAVE
0706 253 INX H ;POINT NEXT
0707 7€ . MOV A,M ;GET LO BYTE
0708 327022 STA STMT 3 SAVE
0708 EB XCHG ;H,L = ADDR OF STMT AFTR FOR
070C CD941A CALL EOL ;SETUP MULTI PTR
070F 2A7022 . LHLD STMT ;GET ADDR OF FOR STMT
0712 23 INX H ;POINT LINE NUM
0713 228922 SHLD LINE ;SAVE ADDR LINE
0716 212722 LXI H, TVAR1 ;POINT UPDTED VALUE
0719 EF RST 5 ;G0 LOAD IT .:>
071A 2A5222 LHLD ADDR1 ;GET ADDR OF INDEX s
071D OF RST -3 ;GO STORE 1IT
071€ C30802 JMP RUN ;CONTINUE WITH STMT AFTER FOR
; PAGE
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0721
N

RN

0721
0724
0725
0726
0729
072A
072D
0730
0732
0733
0734
0736
0739
0738
073€E
073F
0742
0743
0744
0745
0748

749

~ad THA
074D
074E
074F
0751
0754
0755
0756
0758
0758
0750
0760
0761
0764
0765
0766
0769
076A
076C
076D
0770
0772
0775
0776
0777
1778

—0778
077€E
077F

11841D
ES

D7
CAASQ7
01
21CE20
225222
3600
E8

CF
FE2T
CAZEQ7
FE22
C26107
4F
11CE20
23

7€

89
CA4DO7
12

13
C34207
23

EB
36FE
CD8519
E8

CF
FE2C
CA6007
FE38
C26107
23
CO4F18
ES

05
2A5222
7€
FE2C
23
CA7507
IE3F
CO0419
CF

79

g7
FASCO7
CO2E1Y
CF
FE2C

;
INPUT

e We %o s o

INPUL:

INPU2:

INPU3:

INPUG S

INPUS:
INPUS:

INPU7

STMT:

EQU 5
INPUT VAR [, VAR, VAR]
LX1 D,LLINE ;POINT 'LINE'
PUSH H JSAVE H,L ADDR
RST 2 ;GO COMPARE
JZ INPL JBRIF EQUAL
POP ) JELSE, RESTORE H,L ADDR
LXI H, [0BUF ;GET ADDR OF BUFFER
SHLD ADDR1  ;SAVE ADDR
MV M, 0 'MARK BUFFER EMPTY
XCHG SFLIP/BACK
RST 1 SSKIP SPACES
CPI 27H STEST IF QUOTE
JZ INPU2  ;BRIF IS
CPI 1 STEST IF INPUT LITERAL
INZ INPU6  ;BRIF NOT
MOV c,A LSAVE DELIM
LX1 D, 10BUF ;POINT BUFFER
INX H SPOINT NEXT
MOV A,M SLOAD IT
CMP c STEST IF END
JZ INPUG  ;BRIF IS
STAX 0 SPUT TO BUFF
INX D SPOINT NEXT
JMP INPU3  ;LOOP
INX H SKIP TRAILING QUOTE
XCHG SPUT ADDR TO H,L
MV M,0FEH ;MARK END
CALL TERMO ;GO PRINT PROMPT
XCHG SGET H,L
RST 1 SSKIP TO NON BLANK
CP1 ' STEST IF COMMA
Jz INPUS  ;BRIF IS
CPI ;! STEST IF COMMA
INZ INPU6  ;BRIF NOT
INX H SSKIP IT
CALL GETS8 ;GO GET VAR ADDR
PUSH H JSAVE H ADDR
PUSH D SSAVE VAR ADDR
LHLD ADDR1  :GET ADDR PREV BUFFER
MOV A,M JLOAD CHAR
cPI ', STEST IF COMMA
INX H SPOINT NEXT
JZ INPU7  ;BRIF CONTINUE FROM PREV
MV.I A,'2'  ;LOAD PROMPT
CALL TERMI ;GO READ FROM TTY
RST 1 SSKIP SPACES
MOV A,C SGET LO NAME.
ORA A STEST IT
JM INPUA  ;BRIF STRING
CALL FIN .GO CONVERT TO FLOATING
RST 1 SSKIP SPACES
cP1 1, STEST IF COMMA

PAGE 25
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0781
0784
0785
0788
0788
078cC
078D
078E
078F

0791

8792
0795
0796
80799
a79cC
079F
07A2

07A5

07A5
Q7A6
07A9
07AA
07A8B
07AE
0781
0782
0785
0787
078A
078C
078F
07C1
07C4
07C7
g7C8
07C9
"07CC
07¢CD
Q7CE
07CF
0700
0703
0706
07D7
070DA
0708
07DE

CA8807
87
C21F1C
225222
El

DF

El

7E
FE2C
23
CA3307
28
CDY41A
c30802
cDoD18
225222
c38D07

D1l
cbC91ls
78

B7
F20F1C
CD3418
D5
CDI941A
3EQ1
3274290
3E3F
coou19
0500
112121
21CF20
7€

B7
CAD307
04

12

13

23
C3C707
327420
78
322021
El
CD3106
€30802

INPUS:

INPU9:

INPUB:

INPUA:

Z
0
r

STMT:

e %o %o e e g e

INPLL:

INPL2:

JZ
ORA
JNZ
SHLD
POP
RST
POP
MOV
CPI1
INX
JZ
DCX
CALL
JMP
CALL
SHLD
JMP

EQU

INPUT LINE AS

POP
CALL
MOV
ORA
JP
CALL
PUSH
CALL
MV [
STA
MV I
CALL
MV I
LXI
LXI
MOV
ORA
Jz
INR
STAX
INX
INX
JMP
STA
MOV
STA
POP
CALL
JMP
; PAGE

PAGE 26

;BRIF IS

;TEST IF END COF LINE
;BRIF ERROR

;SAVE ADDRESS

;GET VAR ADDR

;GO STORE THE NUMBER
;RESTORE STMT POINTER
;GET CHAR

;TEST FOR COMMA
;POINT NEXT
;RECURSIVE IF COMMA .
;POINT BACK

3ERROR IF NOT END OF LINE
;CONTINUE NEXT STMT
;GO GET THE STRING
;SAVE ADDRESS
;CONTINUE

o) ;OUMMY POP TO ADJUST STACK
VAR ;GET STRING NAME

A,E ;LOAD LO BYTE

A ;TEST IT

SNERR  ;BRIF NOT STRING VARIABLE
SEARC  ;ELSE, GET ADDRESS

D ;SAVE ON STACK

EOL ;ERROR IF NOT END-OF-LINE
A,l ;GET ON SETTING

ILSW ;SET INPUT LINE SWITCH
A,'2'  ;LOAD PROMPT

TERMI ;GO READ A LINE

8,0 ;INIT COUNT

D, STRIN+1 ;POINT STRING BUFFER
H, [OBUF +1 ;POINT INPUT BUFFER
A,M ;GET NEXT BYTE

A ;TEST IT

INPL2  ;BRIF END

8 ;ADD TO COUNT

D ;PUT TO STRING BUFF

D ;POINT NEXT

H ;DITTO

INPL1  ;LOOP

ILSW ;RESET SWITCH

A,B ;GET COUNT

STRIN  ;SET STRING LENGTH

H ;GET ADDRESS OF VARIABLE
LET2A ;GO STORE THE STRING

RUN ;GO NEXT STMT
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;
07E1 = READ EQU S

4

; STMT: READ VAR [,VAR ...]

.
P4

07E1 CF RST 1 ;SKIP BLANKS
07E2 CD4F138 CALL GETS8  ;GET VAR ADDR
07E5 ES5 PUSH H ;SAVE H,L
07E6 D5 _ PUSH D ;SAVE D,E
07E7 2A8F22 LHLD DATAP  ;GET DATA STMT POINTER
07EA 7E MOV A,M ;LOAD THE CHAR ,
07EB B7 ORA A ;TEST IF END OF STMT
.07EC C20B08 JNZ READ2  ;BRIF NOT END OF STMT
07EF 23 INX H ;POINT START NEXT STMT
07F0 7E READL: MOV A,M ;LOAD LEN
07F1 228F22 SHLD DATAP  ;SAVE ADOR
G7F4 87 ORA A ;TEST IF END OF PGM
07F5 CAl71C JZ DAERR  ;BRIF OUT OF DATA
07F8 €7 RST 4 ;ADJUST H,L
07F9 03 D8 3
07FA 11981E LXI D,DATAL ;POINT 'DATA!
07FD D7 RST 2 ; COMPARE
07FE CA0BOS JZ READ2  ;BRIF IT IS DATA STMT
0801 2A8F22 LHLD DATAP  ;GET ADDR START
0804 S5E MOV £, M ;GET LEN CODE
0805 1600 MV I D, 0 ;CLEAR D
0807 19 DAD D ;POINT NEXT STMT
0808 C3F007 JMP READ1  ;LOCP NEXT STMT
0808 CF READ2: RST 1 ;SKIP SPACES
.80C 79 MOV A,C ;LOAD LO NAME
080D 87 ORA A ;TEST IT
080E FA3308 JM READS  ;BRIF STRING
0811 CD2E1l4 CALL FIN ;GO CONVERT VALUE
0814 7E MOV A,M ;GET CHAR WHICH STOPPED US
0815 FE2C CPI 1 ;TEST IF COMMA
0817 C22C08 JNZ READ5  ;BRIF NOT
081A 23 INX H ;POINT NEXT
0818 228F22 READ3: SHLD DATAP  ;SAVE ADDRESS
081E E1 POP H ;RESTORE ADDR OF VAR
081F DF RST 3 ;STORE THE VALUE
0820 E1 READ4: POP H ;RESTORE POINTER TO STM
0821 7€ MOV A,M ;GET THE CHAR
0822 FE2C CcPI o ;TEST IF COMMA
0824 23 INX H ;POINT NEXT
0825 CAE107 Jz READ ;RECURSIVE IF IT IS
0828 28 0CX H ;RESET
0829 C39607 JMP INPUB  ;CONTINUE
082C 87 READ5: ORA A ;TEST IF END OF STMT
0820 CA1B08 JZ READ3  ;BRIF 0K
0330 C31FIC JMP CVERR ;GO PROCESS ERROR
0833 CD0D13 READS: CALL GETST ;GO GET STRING
0836 7E MOV A,M ;GET CHAR
0837 FE2C CPI ! ;TEST IF COMMA
0839 CA4308 Jz READ7  ;BRIF IS
ng3C B7 ORA A ;TEST IF END
483D C22C08 JNZ READS  ;BRIF NOT
0840 C34408 JMP READ8 ;GO AROUND

0843 23 READ7: INX H ;POINT PAST
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0844
0847

08LA

08LA
084D
084E
0850
0853
03854
0857
085A
0858
035D
085E
085F
0860
0862
0863
0866
0369
086C
086F

228F22
c32008

CD80OGF
7E
FE2C
C20F1C
23
CD661C
112022
EB
3603
23

77

23
35C9
EB
CD80O0F
CD941A
CDS61C
cpo2022
c30802

READS:

o\-

Ne e e ‘oo

STMT:

SHLD
JMP

EQU

DATAP
READL

$

OUT ADDR,VALUE

CALL
MOV
CPI
JNZ
INX
CALL
LXI
XCHG
MVI
INX
MOV
INX
MVI
XCHG
CALL
CALL
CALL
CALL
JMP

; PAGE

EXPR
A,M
1 1

F
SNERR
H
FBIN
D,O0UTA

M, 0D 3H

PAGE 28

;SAVE ADDRESS

;CONTINUE /ﬁ)

;GO EVALUATE ADDRESS

SGET DELIM

;TEST IF COMMA

;BRIF NOT

;SKIP OVER COMMA

;CONVERT TO BINARY IN A-REG
;POINT INSTR

;PUT TO H,L

;OUT INSTR

;POINT NEXT

;PUT ADDR

;POINT NEXT

;RET INSTR

;RESTORE ORIG H,L

;GO EVAL DATA BYTE

;ERROR IF NOT END OF STATMENT
;CONVERT TO BINARY

;GO PUT THE BYTE

;GO NEXT STMT
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0872

LT

0872
0875
08738
6878
087€
0881
0882
0885
0888
0388
g88cC
088E
088F
0890
0893
0896
0899
089A
089C

089F

089F
08A2
08A4
08A7
03AA
08AD
08AF
0832

0885

0885
0888
0388
088C
08eF
08co
8C1
J8C2
08CS
08C8

CDY941A
212D1E
coBOoO1g
CDF118
3A7520
B7
Cc2C30a0
327422
2A7022
5€
1600
19

23
228922
117720
CDO091A
E8
3500
c3C300

COg4L1A
3801

328722
117F22
217722
0608

cpuD1cC
c30802

CO800F
CDE61C
87
CAOF1C
uF
0D
AF
322522

11D01E

ES

;
STOP

STMT:

e we % we

;
RANDO

STMT:

%a %s %e %s

rd

STMT:

e e Ne N Nes e My e

PAGE 29

EQU $
STOP
CALL EQOL ;POINT END OF LINE
LXI H,STOPM ;POINT MESSAGE: "STOP AT LINE "
CALL TERMM ;GO WRITE IT
CALL PRLIN ;GO PRINT LINE NUMBER
LDA RUNSW ;GET RUN TYPE :
ORA A ;TEST IT
JNZ ROY ;BRIF IMMED
STA MULTI ;CLEAR MULTI SW
LHLD STMT ;GET ADDR OF PREV STMT
MOV E,M ;GET LEN
MV I D,0 ;CLEAR HI BYTE
DAD ») ;POINT NEXT
INX H ;POINT LINE NUMBER
SHLD LINE ;SAVE ADDR
LXI D,LINEN ;POINT AREA
CALL LINEO ;GO CCNVERT LINE NUMBER
XCHG ;FLIP TO H,L
MV I M, 0 ;MARK END
JMP ROY ;GO TO READY MSG
EQU $
RANDOMIZE
CALL EOL ;ERROR IF NOT END=-OF-LINE
MV I A,l ;LOAD A ONE
STA RNDSW ;SET SWITCH = TRUE RANDOM
Lx1I D, TRNDX ;PCINT 'TRUE' RANDOM NUMBERS
Lx1I H,RNDX ;POINT RECEIVE
MV I 8,8 ;LOOP CTR
CALL COPYD ;G0 MOVE IT
JMP RUN ;CONTINUE
EQU $
ON EXPR GOTO NNN NNNN NNNN

GOSUB
CALL EXPR ;GO EVALUATE EXPRESSION
CALL FBIN ;GET BINARY NUMBER IN ACC
ORA A ;TEST RESULT
JZ SNERR ;BRIF ZERO (ERROR)
MOV C,A ; SAVE VALUE
DCR C ;LESS CNE
XRA A ;GET A ZERO
STA REL sTURN OFF SWITCH
LXI D,GOTOL ;POINT LITERAL
PUSH H ;SAVE H,L ADDRESS
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08C9
08CA
08CD
08CE
0801
08D2
0805
0807
08DA
0808
080C
0800
08DE
08E1l
08E2
08E3
08ES
08ES8
08ESB
08EC
08EF
08F2
08F5
08F6
08F9
08FA
08FD
0900
. 0902
0905
0906
0909
039acC
090F
0912
0913
0916
0919
091A
0910
0920
0923
“0924
0927

D7
CADBO08
£l
11AF1E
D7
C20F1C
3JEOQL
322522
ES

D1

79

B7
CAFDO0S8
CF

B7
CAQOF1C
FE2C
C2EFO08
23
C3DC08
CD2A18
C2F908
23
C3EFO08
g0
c20Cc08
CDADI1A
FE2C
€20909
23
C3FDO08
CD2A1B
C20F1C
coBs51A
7E
CDA81A
CA1DO0S9
23
€C31209
CD941A
3A2522
87
c24303
€C30603

ON3:
ON3A:

ONbG 2

ONS5:

ONB ;

ON7:

ONS8:

ONg:

RST
JZ
poP
LXI
RST
JUNZ
MVI
STA
PUSH
POP
MOV
ORA
JZ
RST

‘ORA

JZ
CP1
JNZ
INX
JMP
CALL
JNZ
INX
JMP
DCR
JNZ
CALL
cPI
JNZ
INX
JMP
CALL
JNZ
CALL
MOV
CALL
JZ
INX
JMP
CALL
LDA
ORA
JUNZ
JMP
; PAGE

PAGE 30
2 ;GO COMPARE

ON3 ;BRIF ON...GOTO '
H ;ELSE, RESTORE H,L | g)
D,GOSBL ;PCINT LITERAL -

2 ;GO COMPARE -
SNERR  ;SRIF ERROR |

A, 1 ;GET ON SETTING

REL ;SET SWITCH

H ;DUMMY PUSH

D ;ADJUST STACK

A,C ;GET COUNT

A ;TEST IT

ON6 ;BRIF VALUE 1

1 ;ELSE, SKIP BLANKS

A ;TEST IF END OF LINE

SNERR  ;BRIF IS

' STEST 1S COMMA

ONY ;BRIF NOT

H ;SKIP COMMA

ON3A  ;CONTINUE

NUMER ;GO TEST IF NUMERIC

ONS ;BRIF NOT

H ;POINT NEXT

ONb ;LOOP

c ;SUB ONE FROM COUNT

ON3A  ;LOOP TILL JUST BEFORE STMTH#

NOTEO  ;ERROR IF NOT END-OF-LINE

o ;TEST IF COMMA }
ON7 ;BRIF NOT )
H ;POINT NEXT

ONG ;LOOP

NUMER  ;TEST IF NUMERIC

SNERR  ;BRIF NOT

PACK  ;GET THE LINE NUMBER

A,M ;GET NEXT CHAR
TSTEL  ;TEST I[F END STMT

ONg ;BRIF END

H ;POINT NEXT

ONS8 ;LOOP

EOL ;SET END OF LINE POINTERS

REL ;GET TYPE (GOTO OR GOSUB)

A ;TEST IT

GOSU1 ;BRIF GOSUSB
GOTO02 ;BR TO GOTO LOOKUP
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P 4
092A = CHANG EQU $
P 4
; STATEMENT: CHANGE AS TO X - OR -
P 4
; CHANGE X TO AS
7
092A CDC918 CALL VAR ;NEXT WORD MUST 8E VAR
0920 78 MOV A,E ;TEST TYPE
092€ 87 ORA A ;SET FLAGS
092F F26809 JP CHA?2 ;BRIF NON-STRING
0932 CD3418 CALL SEARC ;GET ADDR
0935 D5 PUSH ) ;SAVE IT
0936 11D21E LXI D,TOLIT ;POINT 'TO!
0939 D7 RST 2 ; COMPARE
093A C20F1C JNZ SNERR ;BRIF ERROR
093D CDCY91B8 _ CALL VAR ;GET NEXT VARIABLE
0940 7A MOV A,D ;GET HI NAME
0941 F680 ORI 30H ;SET MASK FOR ARRAY
0943 57 MOV 0,A ;REPLACE
0944 CD3418 , CALL SEARC ;GET ADDRESS
0947 €7 RST 4 ;POINT START OF ELEMENT 0,0
0948 F5 DB =11 AND OFFH
0949 D1 POP D ;GET PTR TO STMT
094A EB XCHG ;FLIP
0948 CDI941A CALL EOL ;NEXT MUST BE E-0O-L
094E EB XCHG ;FLIP AGAIN
094F D1 POP D ;GET ADDR STRING
950 1A LDAX D ;GET COUNT
4951 47 MOV 8,A ;SAVE IT
0952 04 INR B8 ; BUMP
0953 C5 CHAL: PUSH B8 ;SAVE CTR
0954 DS PUSH D ; SAVE ADDR STRING
0955 €5 PUSH H ; SAVE ADDR NUM
0956 CD1AQD CALL FDEC ;CONVERT TO F.P.
0959 E1l POP H ;GET ADOR
095A DF RST 3 ;STORE IT
0958 E7 RST 4 ;POINT TO NEXT
095C F8 D8 -8 AND OFFH
095D D1 POP 0 ;RESTORE STRING
095€E C1 PQP 8 ;AND CTR
095F 13 INX D ;POINT NEXT CHAR
0960 1A . LDAX D ;LOAD IT
0961 05 DCR 2 ;DECR CTR
0962 C25309 JNZ CHA1 ;LOOP
0965 C30802 JMP RUN
;
b4
0968 7A CHA2: MOV A,D ;GET HI NAME
0969 F680 OR1 80H ;MAKE ARRAY NAME
0968 57 MOV D,A ; SAVE
096C CD3418 CALL SEARC ;GET ADOCR
096F E7 RST 4 ;POINT ELEMENT 0,0
"970 Fs 08 -11 AND OFFH
971 E3 XTHL ;SAVE ON STACK
~—+972 11D21E LXxI . D,TOLIT ;POINT 'TO!
0975 D7 RST 2 ;COMPARE

0975 C20F1C JNZ SNERR ;BRIF ERROR
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0979
ag97cC
0970
097E
0981
0984
0987
0988
09389
098cC
0980
098E
098F
0990
0991
0994
0995
0996
0997
0998
0999
099A
0998
099cC
099D
099€
099F
039A0
09A3
09AL
09AS
09A6
09A7
09AA
09A8
09AE

cdbC91ls
78
a7
F20F1C
CD941A
Ch3bu18
El
D5
112021
D5
EF
E7
F8
£S5
cbse1c
El
D1
L7
o4
12
13
Cs5
D5
EF
E7
F8
ES
CDéb1cC
El
01
Ccl1
05
€2980¢
£l

Ccd31086

c30802

CHA3Z:

CALL
MOV
ORA
JP
CALL
CALL
POP
PUSH"
LXI
PUSH
RST
RST
D8
PUSH
CALL
POP
POP
MOV
INR
STAX
INX
PUSH
PUSH
RST
RST
D8
PUSH
CALL
POP
POP
POP
DCR
JINZ
POP
CALL
JMP
; PAGE

PAGE 32

VAR ;GET NAME
AE ;GET TYPE

A ;SET FLAGS

SNERR ;8RIF NOT STRING
EOL ;BRIF NOT E-0O-L
SEARC ;GET ADDR

H ;GET ADDR VAR

b) ;SAVE D,E

D,STRIN ;POINT STRING BUFFER
b) 3SAVE IT

5 ;LOAD IT

4 ;POINT NEXT

-8 AND 0FFH

H ;SAVE H,L

FBIN ;CONVERT

H ;RESTORE

) ;DITTO

8,A 3;SAVE COUNT

8 ;BUMP IT

D ;PUT TO STRING

b) ;POINT NEXT STR LOC.
8 ;SAVE CTRS

b) ;AND ADBDR

5 ;LOAD NEXT

4 ;POINT NEXT

-8 AND OFFH

H ;AND H ADDR

FBIN ;CONVERT

H ;RESTORE H,L

D ;AND D, E

8 ;AND CTRS

B8 ;DECR CTR

CHA3 ;LOOP

H ;GET ADDR OF VAR (STRING)
LET2A ;GO STORE IT"

RUN ;CONTINUE
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0981

0951
0984
0587
098A
ggge
098cC
098E
09C1
09CH
09CS
09C5
09C7
09ce
09C9
0SCA
09C8
09¢cC
09CF
0900
0§01

0902

(1903

\_0gD6
0907
0508
0309
09CA
G30GD
0GEQO
09€1
0se2
09E3
0SEL
09ES
0556
09E7
09€9
03EA
09€8
0SEC
09EE
QoEF
09F 0
0arF1l
0GF2
G§F 3
09F4
J9F5S

~09F5
09F7
09F 8
09FQ

CDC913
F20F1C
Co3418
E3
F5

EFF
327220
CD8OQOF
F1
E3
05
o
03
13
ES
FS
210000
19
08
78
B1
C2CF0Q
Fl
D1
29
29
010800
FALIDOA
E5
09
EB
23
283
78
2F
C501
5F
7A
2F
CE0Q
77
28
73
€8
£l
by
40
Ea
D1
23
72
283

DIM

STMT:

%e Wo e ‘oo

DIML:

EQU

DIM VARCA,B),...

CALL
JP
CALL
XTHL
PUSH
MVI
STA
CALL
POP
XTHL
PUSH
PUSH
INX
INX
PUSH
PUSH
LXI
DAD
DCX
MOV
ORA
JNZ
POP
pCP
DAD
DAD
LX1I
JM
PUSH
OAD
XCHG
bCX
bCX
MOV
CMA
ADI
MOV
MOV
CMA
ACI
MOV
DCX
MOV
XCHG
POP
MOV
MOV
XCHG
FQP
OCX
MOV
bCX

$

VAR
SNERR
SEARC

PSW
A, OFFH
DIMSW
EXPR
PSW

O WOTVTITOWLO
~ w
m (=3

0 O
LN e
¥ XX

—

O T
[N
r I

IT£X 0O

;GO GET VAR NAME
38RIF NO (

;GO LOCATE THE VAR
;PUT ADDR IN STACK,
;SAVE STATUS

;TURN ON S

;SET IT

;GO EVALUATE

;GET STATUS

;SWAP PTRS

;SAVE ROW NUMBER
;SAVE COL NUMBER

; INCREMENT CCLUMNS
;AND ROWS

;SAVE H,L

;RESAVE STATUS
;GET A ZERO

;TIMES ONE

;DOCR COLS

;GET RHI

;PLUS LG

;LOCP

;GET STATUS

;GET ADDRESS
;TIMES TWO

;TIMES FOUR

PAGE 33

GET PTR TO (

;PLUS 2 (NAME AND DISP)

;GO RE-DIMENSION
;SAVE PRODUCT
;JADD IT
;FLIP/FLOP
;POINT LO NAME
;PCINT HI DISP
;GET LO
;COMPLEMENT
;PLUS ONE
;RESTORE

JGET HI
;COMPLEMENT

; PLUS CARRY
;JSTORE IT
;POINT NEXT
;STORE LC
;SAVE IN D,E
;GET PRODUCT
;COPY H,L

;70 8,C

;GET LQCAT
;GET COLUMNS
;POINT NEXT
;MOVE LOC COL
;POINT NEXT
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09FA 73 MOV M, E ;MOVE HI coL
09FB D1 POP D ;GET ROWS o~
09FC 28" DC X H ;POINT NEXT
09FD 72 MOV M, D ;MOVE HI ROW
09FE 28 DCX H ;POINT NEXT
09FF 73 MOV M, E ;MOVE LO ROW
0A00 28 DCX H ;POINT NEXT
0A01 3600 DIM2:  MVI M, 0 ;CLEAR ONE BYTE
0A03 28 DCX H sPOINT NEXT
0AO4 08 DCX 8 ;DECR CTR
0A0S 78 MOV A,B 3GET HI
0A06 B1 ORA C ;PLUS LO
0AG7 C2010A JNZ DIM2 ;LO0OP
0AOA 3600 MV I M, 0 ;MARK END
0A0C E1 DIM3:  POP H ;GET PTR TO STMT
0AQD 7E MOV A,M ;LOAD CHAR
0AQE FE2C CPI T, ;TEST IF COMMA
0A10 C2170A JNZ DIMY ;BRIF NOT
0A13 23 INX H 5SKIP IT
0Al4 C3B109 _ JMP DIM ;CONTINUE
0Al7 CD941A DIM4:  CALL EOL ;TEST END OF LINE
0A1A C30802 JMP RUN ;CONTINUE WITH PROGRAM
0A1D 09 REDIM: DAD 8 ;COMPUTE LEN TO NEXT
0AlE 18 DCX D ;POINT LO NAME
0AlF 18 DC X D ;POINT HI DISP
0A20 1A LDAX 0 GGET IT
0A21 47 MOV B,A ;SAVE
0A22 18 " DCX D ;POINT LO DISP , ;;/
0A23 1A LDAX D GGET IT ~
0A24 4F MOV C,A ; SAVE
0A25 09 DAD B ;COMPUTE DIFF OF PRIOR DIM AND THIS
0A26 7C MOV A,H ;GET HI DIFF
0A27 B7 ORA A ;TEST IT
JA28 FA33QA JM REDM1  ;BRIF PREV > NEW
0AZ8 C20F1C JNZ SNERR  ;BRIF PREV < NEW
0A2E 70 MOV A,L ;GET LO DIFF
0A2F B7 ORA A GTEST IT
0A30 C20F1C JNZ SNERR  ;BRIF PREV < NEW
0A33 E8 REDM1: XCHG ;PUT ADDR IN H,L
0A34 28 DCX H POINT HI CoL
0A35 D1 POP D ;GET coL
0A36 72 ' MOV M, D 3MOVE HI
0A37 2B DCX H ;POINT LO coL
0A38 73 MOV M,E ;MOVE LO
0A39 D1 POP D ;GET ROW
0A3A 28 DC X H ;POINT HI ROW
0A3B 72 MOV M, D sMOVE HI
0A3C 28 DC X H ;POINT LO ROW
0A3D 73 MOV M, E ;MOVE LO
0A3E C30COA JMP DIM3 ;CONTINUE
; PAGE
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~0AG1 =

0AL4]1 CDCE13
0ALL C8
CAL4S5 F5
0ALGE CDC708
0AL49 F1
0ALA 2F
0ALB F5
0A4C 21A21D
0A4LF CDOCLl7
0A52 F2430A
0AS5 210610
0AS58 ES
0A59 CD3716
0A5C F47A0C
0ASF E1
0A60 CD37156
0AB3 F1
7 64 87
165 FL7A0C

0AB8 212F22
GABB DF
QAGC 3A5822
0AGF CDDC18
0A72 FZ780A
0A75 FEFD
QA77 C38

0A78 210610
0A78 CD9B17
0A7E 213322
0A81 OF

0A82 213322
0A85 CD1817
0A88 21€51D

i
N

m\ e %o

e

wn
Z

EQU

COMPUTE SINE O

e %p e Woe e e e e

CALL
RZ
PUSH
CALL
SIN1: POP
CMA
PUSH
LXI
CALL
JP
LXI
PUSH
CALL
ce
POP
CALL
POP
ORA
cP

;
; INIT REGISTERS

LXI
RST
LDA
CALL
JP
CP1
RC

ABOVE ROUTINE
IN3A: LXI
CALL
LX1I
RST
LXI
CALL
LXI

; EVALUATE PCWER

$

F X, (X

FTEST

PSW
ABS
PSW

PSW
H,PI
FSus
SINI
H,HALFP
H

FADD
NEG

H

FADD
PSW

A

NEG

PAGE 35

IN RADIANS)

USES 4TH DEGREE POLYNOMIAL APPROXIMATION

FIRST, REDUCE ANGLE TO RANGE: (=PI1/2,P1/2)

;GET STATUS OF ANGLE
5SINCO)=0
;SAVE SIGN OF ANGLE

;COMPLEMENT SIGN FOR EACH PI SuU8'D
;.Q

.
F )

;REDUCE TO -PI<X<0

;NOW ADD PI FOR -PI<X<=-P1/2

;AND JUST NEGATE FOR -PI1/2<X<0

;RESTORE SIGN

H,TEMP1 ;POINT TI
3 SSAVE IT
FACC ;GET SIGNEEXPONENT
FEXP SEXPAND EXPON.
SIN3A  ;BRIF POSITIVE
0F DH ;TEST EXPONENT
SRETURN IF VERY SMALL RADIAN
WILL APPROX SIN(CX) == X FOR X: (-.06,.06)
H,HALFP ;POINT PI1/2
FOIV ;COMPUTE X/P1/2
H, TEMP2 ;PCINT T2
3 ;STORE IT
H, TEMP2 ;POINT BACK
FMUL ;COMPUTE SQUARE
H,SINCO ;POINT CONSTANTS

SERIES

; EVALUATE STARTING FROM HIGH ORPER CQEFFICIENT:
;3 F(X)=C...(CNBFACC+C(N=1))%FACC+...+Cl)RFACCHTEMP2+TEMP

;ON ENTRY:

; TEMPL=CONSTANT
3 TEMP2=X OR 1

TERM
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0A88
0A8C
0A8F
0A90
0A91
0A92
0A95
0A96
0A99
0ASC
CAQF
0AAQ
0AAl
0AA2
GAA3
0AAL
0AA7
0AAA
0AAD
0ABO

0AB3

0AB3
0AB6
0AB9

0ABC

0ABC
0ABF
0ACO
0AC3
0ACH
0AC7
GACA
CACB
0ACE
0AD1

0ADL

ES5
213722
OF
El
ES
C39C0A
ES
CD3716
213722
co1817
El
E7
FC
7E
3D
C2950A
213322
co1817
212F22
C33716

210610
CD3716
C3410A

213822
DF

COB30A
214722
DF

213822
EF

CO410A
214722
C39817

EVPS:

EVPS1:

EVPS2:

O

0s

e %o %o %o Yo Ve ‘we

_‘\1

AN

We %e %o %o e e s Voo

;
ATN

PAGE 34
FACC=Xb2 OR X
(HL)=COEFFICIENT OF LAST TERM
PUSH H ;SAVE POINTER TO COEFFICIENTS
LXI H, TEMP3 ;SAVE FACC
RST 3
POP H ;RESTORE H
PUSH H
JMP EVPS2
PUSH H ;SAVE PTR TO NEXT COEFFICIENT
CALL FADD ;FACC+CN=->FACC '
LX1I H, TEMP3 ;POINTER TO XB&N
CALL FMUL ;FACCEXBN=>FACC
POP H ;COEFFICIENT PTR
RST 4 . ;MOVE TO NEXT COEFFICIENT
DB -4 AND OFFH
MOV A,M ;GET EXPONENT
DCR A ;TEST FOR 1
JINZ EVPS1 ;BRIF NOT 1
LXI H, TEMP2 ;MUL BY TEMP2
CALL FMUL
LXI H, TEMP1 ;POINT TO CONSTANT TERM
JMP FADD ;ADD IT AND RETURN TO CALLER
EQU s

COMPUTE COSINE OF ANGLE, X EXPRESSED IN RADIANS
USES THE TRANSFORMATION: Y = P1/2 +- X
AND THEN COMPUTES SINCY).

LXI H,HALFP ;COMPUTE PI/2 + X
CALL FADD ;GO ADD

JMP SIN ;GO COMPUTE SINE
EQU s

COMPUTE TANGENT OF X, IN RADIANS
USES THE RELATION:

SINCX)
Cos(x)
LXI H, TEMP4 ;POINT SAVE AREA
RST 3 ;SAVE ANGLE
CALL Ccos ;COMPUTE COS(X)
LXI H, TEMP7 ;SAVE COS(X)->TEMP7
RST 3
LX1I H, TEMP4 ;MOVE X->FACC
RST 5
CALL SIN ;COMPUTE SINE
LX1I H, TEMP7 ;POINT COS
JMP FOLV ;OIVIDE AND RETURN TO CALLER

EQU $

J
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e

0AD4
0AD7
0ADA
0ACD
QAEQ

0AE3
0AEG
0AESQ
0AEC
0AED
0AFO
0AF3
0AF6
0AF9
0AFC
0AFD
0800
0803
0808
0307
0308
0209
/7 1B0A
Y4800
0810

0813

G813
0216
gs819
081c¢C
081F
0320
0823
0826
0329
082¢C
032D
082F
0832
0835
0838
G83A

. 1830

N_J840
0843
0346
0347
0343

COCE1S
F2E30A
CD7AQ0C
CDE30A
C37A0C

21EA1D
CD371¢%
212F22
OF

21%A1D
ceoctz
212F22
cbssly
213322
CF

21A510
C03716
212F22
CF

E5

EF

El

col81l7z
210210
C3880A

CCCE1l8
FAQ71C
CAaQ71C
213322
OF
3A5822
CcODC18
CA2Ca8
F23808
2F
Cs02
CO1AQD
CO7A0C
C33C08
CEOL
CD1AQD
21AE1C
CDl1817
212F22
OF

EF
3801

PAGE 37

; COMPUTES THE ARCTANGENT CF X
; USES A SEVENTH DEGREE POLYNOMIAL APPRQOXIMATION

.
4

;
ATN1:

s
<

We %e Mo we Vs

LNQ:

LN1:

LN2:

CALL
JP
CALL
CALL
JMP

LXI
CALL
LXI
RST
LXI
CALL
LXI
CALL
LXI
RST
LXI
CALL
LXI
RST
PUSH
RST
PCP
CALL
LXI
JMP

EQU

CALL
JM
JZ
LXI
RST
LDA
CALL
JZ
JP
CMA
ADI
CALL
CALL
JMP
S81
CALL
LXI
CALL
LX1
RST
RST
MV [

FTEST
ATN1
NEG
ATN1
NEG

H, ONE

"FADD

H, TEMP1
3

H, TWO
FSUB

H, TEMP1
FDIV

H, TEMP 2
3
H,QTRPI
FADD

H, TEMP1
3

H

5

H

FMUL
H,ATNCO
EVPS

$

COMPUTES THE NATURAL LCGRITHM,
USES A 7TH DEGREE POLYNOMIAL APPRCXIMATION

FTEST
ZMERR
ZMERR
H, TEMP?2
3

FACC
FEXP
LNO
LNL

2

FDEC
NEG

LN2

1

FDEC
H,LN2C
FMUL

H, TEMP]
z

5
Al

;CHECK SIGN CF ARGUMENT
;BRIF POSITIVE

;REVERSE SIGN

;GET POSITIVE ATN

;MAKE NEG & RETURN

;POINT: 1
;GO ADD
;POINT SAVE
3STORE
;POINT: 2

;GO SUBTRACT

;POINT SAVED

;0IVIDE

;POINT SAVE

;SAVE X'=(X-1)/(X+1)
;XT+PI/4 => TEMP1

;SAVE PTR TO TEMP2
;LOAD IT

;EACC=XT#X!
;POINT LIST COEFFICIENTS
;GO COMPUTE & RETURN

LNCX)

;TEST THE ARGUMENT
SLNC=X)=NO NO

;LNCO)=NO NO ALSO
;POINT SAVE AREA

;STORE IT

;GET EXPCN

;EXPAND TO 8 BITS

;BRIF 0.5 < X < 1.0
;BRIF POSITIVE EXPONENT
;ELSE, COMPLIMENT

- ;PLUS TWO

;CONVERT TO FLOAT POINT
;THEN NEGATE

;GO ARCUND

;MINUS ONE

;CONVERT TO FLCATING POINT
;POINT LNC2)

JMULTIPLY

;POINT SAVE AREA

;STCRE IT
;GET CRIG X
;GET EXPONENT: 1
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084A
g84D
g85¢
6851
0BS54
0855
858
ggss
0B5E

0861
g861
gg8oL4
867

0386A

G86A
0860
0370
0873
0876
0879
0B7A
Ge70
0B7€E
0881

0884
0887
0B8A
0B3D
088E
0gal
0B34
0895
0896
084349
083A
089D
089€E
0B3F
08A2
0BA3
08AB
0BAS8
0BAS
0BAE
0BAF
ges2
0883

325822
21EAILD
ES

cogcCly
D1

213322
cos81cC
21061E
C3880A

co1308
21221€
c31817

CCcCE1l8
F28408
CD7A0C
cdsLgoB
212F22
OF

21EA1D
EF

212F22
c39817

210A1E
col817
213722
DF
CDE208
213822
DF

DF
3A5822
47
3A5922
07

05
€29008
3C
323822
3E80
323C22
21EALD
EF
212F22
OF

DF

PAGE 38
STA FACC ;ADJUST TO RANGE (1,2)
LX1 H, ONE ;POINT 1
PUSH H ;SAVE PTR TO ONE
CALL FSUB ;SUBTRACT ONE : ,)
POP D ;SET TEMP2=1 :
LX1 H, TEMP2
CALL CPY4D ‘
LX1I H,LNCO ;POINT COEFFICIENTS
JMP EVPS ;APPROXIMATE & RETURN
V4
3 X=LOG(X) --~- THIS IS LOG BASE 10.
V 4
LOG EQU $
CALL LN ;COMPUTE NATURAL LOG
LXI H, LNC ;POINT LOGCE)
JMP FMUL ;MULTIPLY AND RETURN
V 4
EXP EQU $
V 4
; COMPUTES EXP(X) USING ALGORITHM EXP(X)=(281)*(2bFP) WHERE
; 2BI1=INT(X®LN BASE 2 OF E) AND,
; 2bFP=5TH DEGREE POLY. APPROXIMATIOCN
; FP=FRACTIONAL PART OF INT(X®LN2E)
V4
CALL FTEST ;CHECK SIGN
JP EXP1 ;BRIF POSITIVE
CALL NEG ;ELSE, REVERSE SIGN
CALL EXP1 ;COMPUTE POSITIVE &XP
LXI H, TEMP1 ;POINT SAVE AREA .
RST 3 ;STORE IT -x,)
LX1 H, ONE ;POINT 1
RST 5 ;LOAD IT
LXI H, TEMP1 ;POINT PREV
JMP FDIV ;RECRIPRICAL AND RETURN )
V4
EXP1: LXI H,LN2E ;POINT LN BASE 2 OF E
CALL FMUL ;FACC=X®(LN2E)
LXI H, TEMP3 ;POINT SAVE AREA
RST 3 ; TEMP3=XXLN2E
CALL INT ;FACC=INT(X®LN2E)
LXI H, TEMP4 ;POINT SAVE AREA
RST 3 ; TEMPLU=INT(X®LN2E)
RST 3 ;DITTO FOR TEMPS
LDA FACC ;GET THE EXPONENT COUNT
MOV B,A ;SAVE COUNT IN B
LDA FACC+1 ;GET MANTISSA
ELOOP: RLC ;ROTATE LEFT
DCR B ;REDUCE COUNT
JNZ ELOOP ;CONTINUE SHIFTING
INR A "~ ;ADJUST EXPONENT
STA TEMPY ;STORE EXPONENT
MV 1 A, 80H ;LOAD CONSTANT
STA TEMP4+1 ;STORE AS MANTISSA
LXI H, ONE ;1 => TEMPLl, TEMP2
RST 5
LXI H, TEMP1
RST 3
RST 3
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08854
n885

888
0888
0B8BE
08C1
08CH

08C7

08C7
0B8CA
g8CC
08CF

g804a

0800
08073
0804
0806
03C3
0806
080C
3800
a2DE
g8gl

03e2
08ES
T3ED
SES
J3E3
03EC
03FQ
g3F1

EF

213F22
cdaoci7
211E1E
CC8BOA
213822
C31817

3A5822
ES7F
325822
CS9

COCE1LS
Cc3
£630
Feol
FS
21EALD
EF

Fl
325822
ce

215822
7E
€940
CAFgoOR
0604
Cc3s5e1cC
7€

S7

— v

PAGE 39

;LOAD TEMPI=INT(XH#LN2E)
;GET FACC=FP(X®LN2E)

;POINT CGNSTANTS
;COMPUTE POLYNOMIAL
;POINT 26 CINTOXRHLN2ED)D

sMULTIPLY,NORMALIZE AND RETURN

ABSOLUTE VALUE CF THE FLOATING ACCUMULATOR

RST 5
LXI H, TEMPS
CALL FSUS
LX1I H,EXPCO
CALL EVPS
LX1 H, TEMPY
JMP FMUL

’

;

ABS EQU s

;

;

; RETURN THE

J

;
LDA FACC
AN JFH
STA FACC
RET

;

SGN EQU $

;

;

’

; THAT IsS:

; 1 I[F FACC > @

; 0 IF FACC = @

; -1 IFfF FACC < 0O

’
CALL FTEST
RZ
ANT 80H

SGN1: OR1 . 1
pUSH PSW
LXI H, ONE
RST 5
POP PSW
STA FACC
RET

NT . EQU $

;

;

;

; E.GLe

; INTC(3.14159) = 3

; INTCQ) =0

; INT(=-3.1415) =-4

;

;
LXI H,FACC
MOV A, M
AN Low
JZ INT2
MV 1 8,4
JMP ZERQOM

INT2: MOV A,M
CRA A

;GET EXPONENT

;STRIP NEGATIVE SIGN
;REPLACE

;RETURN

RETURNS THE SIGN CF THE FLOATING ACCUMULATOR

;GET STATUS OF FACC
;RETURN [F ZERQ

; ISCLATE SIGN

;CREATE EXPCNENT

;SAVE IT

;GET ADDRESS OF CCNSTANT 1
;GO LCAD IT

;RESTCRE SIGN

;SET THE SIGN

;RETURN

RETURNS THE GREATEST INTEGER NOT LARGER THAN VALUE

;P0INT FLOAT ACC

SGET EXPONENT

;GET SIGN OF CHARACTERISTIC
;8RIF GE ZERO

;LO0P CTR

;GO ZERC THE FACC

;GET EXPONENT AGAIN

STEST SIGN

IN FACC
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0BF2
0BF5
08F3
0BFs8
0BFE
0BFF
0Col
Qco3
0CO4
0Ca5
acaz
gco8
0cos

gcocC.

acabd
0COF
ac1lao
0C11l
0C12
0C13
0C14
0C17
0C18
0c1s
0ClE
0C1lF
gca1l
0C23
0C24

acay

gca27
0C2A
0czas
gcae
0C31
aC32
0C35
aC38

gCc39
0C3cC
0C3F
0C42
achs
acs8

ach49

F2FFQ8
21AA1D
CD3716
215822
7€
E63F
FELS

F o

47
3E18
90

4F
215922
AF
0603
7E

1F

77

23

05
C20F0C
0D
c2090¢
215822
7E
E680
C618
77
C30016

CDCE18
c38
FAQ71C
327522
AF
325822
213322
OF

218210
co1817
218610
CD3716
212F22
DOF

costacC

JP
LXI
CALL
LXI
MOV

INT3: ANI

cPl
RP

MOV
MVI
suB
MOV

INTGL: LXI

XRA
MV I

INTS: MOV

w) ..

%e %e Ve e ‘eo

e

Ne ‘o ‘e,

RAR
MOV
INX
.DCR
JNZ
OCR
JNZ
LXI
MOV

ANT |

AD1
MOV
JMP

QR EQU

PA
INT3 ;BRIF POSITIVE OR ZERO
H,NEGON ;POINT CONSTANT: -.9999999
FADD ;ADD TO FACC
H,FACC ;POINT EXPONTENT AGAIN
A,M ;LOAD IT
3FH ;ISOLATE CHARACTERISTIC
24 ;TEST IF ANY FRACTION

;RETURN IF NOT

8, A ;SAVE EXPONENT
A, 24 ;GET CONSTANT

:! sMINUS EXPONENT = LOOP CTR
c,A ;SAVE IT

H,FACC+L ;POINT MSB

A ;CLEAR CY FLAG

8,3 ;BYTE COUNT

A, M ;LOAD A BYTE

;SHIFT RIGHT

M, A ;REPLACE

H ;POINT NEXT

B ;DECR BYTE CTR

INTS ;LOOP

C ;DECR BIT CTR

INTS ;L00P

H,FACC ;POINT SIGN § EXP

A, M SLOAD IT

20H ;1SOLATE SIGN
24 ;PLUS INTEGER

M, A ;REPLACE IT

FNORM ;GO NORMALIZE & RETURN
$

COMPUTE SQUARE ROOT OF ARG IN FACC, PUT RESULT I

USE HERON'S ITERATIVE PROCESS

CALL
RZ
JM
STA
XRA
STA
LXI
RST

FTEST  ;TEST THE ARGUMENT
;RETURN IF ZERO
ZMERR  ;ERROR IF NEGATIVE

DEXP ;SAVE ORIG EXPONENT

A ;GET A ZERO

FACC ;PUT ARG IN RANGE [.5, 11
H, TEMP2 ;POINT SAVE AREA

3 ;STORE IT

INITIAL APROXIMATION: 0.41730759 + 0.59016206 =

LXI
CALL
LXI
CALL
LX1
RST

H,SQCl ;POINT .59016

FMUL ;GO MULTIPLY
H,5QC2 ;PINT .4173

FADD ;GO ADD

H, TEMP1 ;POINT SAVE AREA
3 ;GO STORE IT

NEWTON'S METHOD OF ITERATION TO THE APPROXIMATE
VALUE OF THE SQR OF MANTISSA

CALL

SQR1 ;EIRST ITERATICN

GE b0

®

N FACC

MANTISSA
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“C4C 212F22 LXI H, TEMP1 ;POINT SAVE AREA
C4F OF RST 3 ;STORE IT
0Cs58 Coe4aC , CALL SQR1 ;SECOND [TERATION

; RESTORE RANGE TO OBTAIN THE FINAL RESULT

0C53 3A7522 LDA DEXP ;GET SAVED EXPONENT
0CS6 CDDC138 CALL FEXP ;EXPAND IT
0C59 1IF RAR ;DIVIDE 8Y 2
QC5A 325822 STA FACC ;STORE IT
0Cs50 DA ’RNC ;RETURN [F EXPON EVEN
0CSE 21BA1D LX1 H,S5QC3 ;ELSE, POINT SQR(2)
0C61 C31817 JMP FMUL ;GO MULTIPLY AND RETURN
2
; THIS ROUTINE PERFORMS ONE NEWTON ITERATION
; TO THE SQUARE ROQT FUNCTION
)
gcey 213322 SQR1: LXI H, TEMP2 ;POINT MANTISSA
0C87 EF RST 5 ;LOAD IT
0C68 212F22 LX1 H, TEMP1 ;POINT PREV GUESS
0C68 CD09BL7 CALL FDIV ;FORM MANT/TEMPL
QC6E 212F22 LX1 H,TEMP1 ;POINT PREV
QC71 CD3716 CALL FADD ;FORM TEMP1 + MANT/TEMP!
QC74 D501 Sul 1 ;OIVIDE BY 2
0C76 325822 STA FACC ;FCRM (TEMPL + MANT/TEMPL)/2
- 1C7¢ C¢ RET ;RETURN
2
0C7A = NEG EQU $
;
’
; REVERSES THE SIGN OF THE FLOATING ACC
;
2
0C7A CDCE1S8 CALL FTEST ;GET STATUS OF FACC
QC7D C38 RZ ;RETURM IF ZERO
QC7E €£80 XR 1 g0H ;REVERSE SIGN
0C80 325822 STA FACC ;RESTORE EXPONENT
0C83 C9 RET ;CONTINUE EVALUATICN
0C8Y4 = RND £QU $
;
2
; PSEUDQO RANLCCM NUMBER GENERATOR
;
2
0C84% 214722 LXI H, TEMP7 ; SAVE ARG
gc87 CF RST 3
0C83 0604 MV 1 8,4 ;L0CP CTR
0C8A 215822 LX1I H,FACC ;PQOINT FLCAT ACCUM
0C80 CDSELC CALL ZEROM ;GQ ZERO THE FACC
0CS0 0E03 MV | C,3 ;OUTTER LQOCP CTR
1C92 215922 LX1I H,FACC+1 ;POINT MsS3
C95 ES PUSH H ;SAVE H,L
0C95 217C22 RND1: LXI H,RNDZ+1 - ;POINT X,Y,2Z
0C98 0506 MV ] 8,5 ;LCOP CTR
0c98 87 0RA A ;TURN CFF CY
0Ccec 7€ RND2: MOV A, M ;GET A BYTE

6CaD 17 RAL ;SEIFT LEFT (MULT 2Y 2)
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0CSE
GC9F
0CAQ
0CAl
- QCAY
GCAS
0CAS8
0CAA
0CAB
0CAC
0CAD
0CAE
gcel
gcBY
9CB>5
0CBb6
0CB9
acBA
ocBs8
gcscC
acso
0CBE
gcgF
gccao
0ccl
gcc2
accs
gccy
0CccCs5
accs
acc7
0Cccs
accs
gcceo
acoo
acol
gCco2
0CD3
gcoL
acos
0CDb
aco7
acos
GCDA
gcos
gcoc
QCDF
gCEl
gCce2
0CE3
0CE4
0CE?7
QCE8
0CES
0CEA
GCESB
0CEE
QCEF

77

28

0%
c29cocC
23
116510
0603 _
1A RND3
BE

13

23
pAB90C
c2csa0cC
1A

8E
D2C540C
EB RNDUG
1A

96

12

18

28

1A

SE

12

13

23

EB

13 RNDS:
23

05
C2AAQC
0403
11722 RND6 :
1A

86

12

18

23

1A

8E
EB3F
12

2B

05
c2coacC
3E08
91

lF

El
3A7E22
77

23

ES5

0D
€2960C
El
348722

MOV
DCX
DCR
JNZ
INX
LX1
MV I
LDAX
CMP
INX
INX
Jc
JNZ
LDAX
cMP
JNC
XCHG
LDAX
SUB
STAX
pC X
DCX
LDAX
SBB
STAX
INX
INX
XCHG
INX
INX
DCR
JNZ
MV I
LX1
LDAX
ADD
STAX
DCX
DCX
LDAX
ADC
ANT
STAX
DCX
DCR
INZ
MV I
sus
RAR
POP
LDA
MOV
INX
PUSH
DCR
JINZ
POP
LDA

~
>

;REPLACE THE BYTE
;POINT NEXT
;DECR CTR
;LO0P
;POINT MSD X,Y,2Z
;POINT TO MODULO
;LOQP CTR
;GET BYTE OF P,Q,R
;COMPARE WITH X,Y,Z
3POINT NEXT
;0ITTO
3BRIF P<X
RNDS ;BRIF P>X
;GET LOW BYTE
;CMPARE
;BRIF P>=X
;FLIP D,E TO H,L
;GET LOW X BYTE
;SUBTRACT LOW P BYTE
;STORE [T
;POINT HIGH
;0ITTO
;GET HIGH X BYTE
;SUB HIGR P BYTE
;STORE IT
;POINT LOW
;DITTO
;RESTORE ADDRS
;POINT NEXT
;DITTO
;DECR CTR
D3 ;LOOP
3 ;LO0P CTR .
RNDS+1 ;POINT LOW
;GET LOW S
;ADD LOW X,Y,Z
;PUT S
;POINT HIGH
;0ITTO
;GET HIGH S
;ADD HIGH X,Y,Z
FH ;TURN OFF HIGH BITS
© ;STORE IT
;POINT NEXT X,Y,Z
;DECR CTR
ND& ;LO0P
8 ;CONSTANT
;LESS CTR
;DIVIDE BY TwO
H ;GET H,L ADDR
RNDS+1 ;GET LSB OF S
M,A 3STORE IT
H ;POINT NEXT
R ;SAVE H,L
C ;DECR CTR
RNO1 ;LO0P
H ;RESTORE SP PTR
RNDSW ;GET SWITCH

Z
o
N

w0
p4
o
o

- e

TOXOWOITOWTITX

O A
Z
O
&

axX
z
o]
A8, ]

TOOXO0OITOOZXO

N

!
?

OP VBT OWIOIOOIIOOWMAWIO
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0CF2

“NCF3

CF5
0CFg
GCFC
0CFE
0001
0Do4
0067

0D0A

QDOA
300D
0010
QD12
0013
ao1lu
0015
G017
QD1A
_np18

110

0b2¢

go20
go23

8026

gD26
0DzZ7
ab2A
0028
0D2C
aD2¢e
0D2F
0020

231

32
uD33
gD36
0038
0D39

87
CAG1l40D
117F22
2177212
06038
Cbs581C
CODD16
214722
C31817

Ch65s1cC
212022
3508
23

77

23
36C9
cb2022
5F
1600
c3891cC

3A7222
C31A0D

01
112021
1A

4F
05600
g

09

E3

g5

46
023C00
3EFF
91

47
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ORA A ;TEST IT
Jz RND7 ;BRIF NO RANDOMIZE
LX]I D, TRNCX ;POINT SAVED VALUES
LXI H,RNDX ;POINT NEXT VALUES
MV I 8,8 ;LOOP CTR
CALL COPYH ;GO COPY
’IND7:  CALL FNORM
LX]I H, TEMP7 ;MULTIPLY BY RANGE
JMP FMUL
r 4
INP EQU $
;
b 4
; INPUT A BYTE FROM THE DEVICE IN FACC
2
; PUT THE RESULT IN THE FACC
2
CALL FBIN ;CONVERT FACC TO BINARY
LXI H,OUTA ;POINT INSTR BUFFER
MV 1 M,008H ;IN INSTR
INX H SPOINT NEXT
MOV M, A ;MOVE ADDR
INX H ;POINT NEXT
MV 1 M,0CSH RET INSTR
CALL GUTA ;GO INPUT A BYTE
FDEC: MOV £, A ;MOVE BYTE TO LO D,E
MV 1 o, 0 ;ZERO HI D,E
JMP BINFL ;GO CONVERT TO DEC & RET
b 4
POS EQU $
;
2
; RETURNS THE CURRENT POSITION CF THE TTY CURSOR
" .
b 4
LDA COLUM  ;GET POSITION
JMP FDEC ;CONVERT TO FLOAT AND RETURN
2
CONCA  EQU $
;
P 4
; CONCATONATE TWO STRINGS TOGETHER
; COMBINED LENGTH <= 255
2
POP D ;ADJUST STACK
LXI D,STRIN ;FPOINT STRING BUFFER
LDAX D ;GET CURRENT LENGTH
MOV C,A ;STORE IT
MV 1 8,0 ;CLEAR HI
XCHG ;ELIP FLOP
DAD 3 ;COMPUTE NEXT
XCHG ;FLIP BACK
ADD M ;COMPUTE COMBINED LENGTH
MOV 8,M ;SAVE LEM?2
UNC CONC2  ;BRIF NO OQVFLW
MV 1 A,255  ;MAX LEN
suB C ;MINUS 1ST PART
MOV 3, A ;SAVE LEN
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AR LI SELA LN i 1)

0D3A 3EFF MV
0D03C 322021 CONC2: STA
0D3F 78 MOV
0040 87 ORA
0041 CA4COD JZ
o044 23 CONC3: INX
0045 13 INX
0046 7E MOV
0047 12 STAX
0048 05 DCR
0049 C24400D - JUNZ
oo4C E1 CONC4: POP
004D 28 DCX
0D4E 3A2021 LDA
0D51 1F RAR
0052 3¢ INR
0053 ESB XCHG
0054 2A6922 LHLD
0057 &F MOV
0058 0600 MVI
0D5A 09 DAD
0058 226922 SHLD
0D5E C1 POP
0QDSF 210000 LXT
0062 ES5 CONCS5: PUSH
0063 3D DCR
0D64 C26200D JINZ
0C57 39 DAD
0068 E3 XCHG
0069 72 MOV
0D6A 23 INX
0068 73 MOV
006C 23 INX
006D 36E7 MV ]
0D6F ES PUSH
0070 212021 LXI
0073 7€ MOV
0074 3C INR
0075 uF MOV
0076 7E CONC6: MoV
0077 12 STAX
0078 13 INX
~0079 23 INX
007A 0D OCR
0078 C27600 JINZ
CD7E El POP
007F E7 RST
0080 Fg 08
0081 3EO04 MV
0083 CDE21A CALL
0085 C38All JMP
0089 = ENFN EQU
X=LENCAS)

PAGE 44
A, 255 ;UPDATED LENGTH
STRIN ;STORE IT
A,B ;GET LEN TO MOVE
A ;TEST IT )
CONCY ;BRIF NULL : »
H ;POINT NEXT -
D ;DITTO
A,M ;GET NEXT CHAR
b) ;PUT IT
B ;DECR COUNT
CONC3 ;LOOP
H ;GET H,L
H ;POINT BACK
STRIN ;GET LEN .
;DIVIDE BY Two

A ;PLUS ONE

_ 3SAVE H,L
SPCTR ;GET CTR
C,A ;SAVE CTR
8,0 ;ZERO HI BYTE
B8 ;ADD LEN THIS STRNG
SPCTR ;SAVE CTR
B
H, 0 ;GET ADDR ZERO
H 52 BYTE WORD
A ;DECR CTR
CONCS ;CONTINUE
sP ;GET ADDRESS IN H,L

;PUT STACK PTR IN D,E )

M, D ;MOVE HI ADDR ,6)
H ;POINT NEXT
M, E ;MOVE LO ADDR
H ;POINT NEXT
M,0E7H ;TYPE=STRING
H ;SAVE H,L
H,STRIN ;GET TEMP STR
A,M ;GET LENGTH
A ;PLUS ONE
C,A ;SAVE IT
A,M ;GET A BYTE
b) ;PUT IT DOWN
b) ;POINT NEXT
H ;0ITTO
o ;SUBT CTR
CONC6 ;LOOP
H ;RESTORE H,L
4 ;ADJUST H,L
-7 AND O0FFH
Al ;DELETE 4 BYTES
'SQUIS ;GO COMPRESS
EVAL ;CONTINUE EVALUATION
$

RETURN THE LENGTH OF THE STRING
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0089
~—1D8C

0D8F

008F
0092
0095
6097
00938
0099

009A

G0gA
603D
g09&
0D3F
.0DA2
DA3Z
‘JDAL

00A7

Q0A7
GCAA
0DAC
0DAD
0D8¢
goel
0082
0083
gostk
gb85
oo88
0D349

0C8A

QC3A
GOBD

3A2021
C31AQ0

co661cC
212021
3601
23

77

C9

212021
7%
87
CALAQD
23
7E
C31AQD

212021
3500
23
COFO1lL
AF

47

28

oL

8E
C28260
70

CS

212021

7€

LDA
JMP

;
CHRFN  EQU

e e Ne %o N

AS=CHRS(X)
RETURNS A ONE

CALL
LXI
MV I
INX
MOV
RET

;
ASCII EQU

Yo Mo e %o

X=ASCII(CAS)

PAGE 45

STRIN  ;GET LEN IN ACC
FDEC ;GO CONVERT TO DECIMAL & RETURN

S

CHAR STRING HAVING THE ASCII VALUE - X

FBIN ;CONVERT FACC TO BINARY
H,STRIN ;POINT QUT AREA
M,1 ;LEN=1
] ;POINT NEXT
M, A SSTORE THE CHAR
;RETURN
$

RETURNS THE ASCII VALUE OF THE FIRST CHAR IN THE STRING

LXI
MoV
ORA
JZ

INX
MOV
JMP

;
NUMFN  EQU

e %e Ne %o Ve o

AS=NUMS(X)

RE

3E
LXI
MV 1
INX
CALL

XRA
MOV

NUM]1 : DCX

INR
CMP
JNZ
MOV
RET

;
VAL EQU

“e e Ny e .

X=VAL(AS)

H,STRIN ;POINT STRING

A,M ;GET LENGTH

A ;TEST IF > ZERO

FDEC ;8RIF ZERC & RETURN A ZERC

H ;POINT 1ST CHAR

A,M ;LOAD IT

FDEC ;GO CONVERT TO DCECIMAL & RETURN
$

TURNS A STRING REPRESENMTING X AS [T WOULD HAVE
EN PRINTED (INCLUDING TRAILING SPACE)

H,STRIN ;POINT STRING AREA

M, 0 SINIT COUNT

H ;SKIP TO 1ST POSITION
FOUT ;GO CONVERT TO EXTRN DEC
A ;GET A ZERO

8, A GINIT CTR

H ;POINT PRIOR

) ;COUNT IT

M ;TEST IF ZERO

NUM1 ;LOOP TILL AT START

M, 8 ;SET LEN CCQOE

;THEN RETURN

RETURNS THE VALUE OF THE STRING OF NUMERIC CHARACTERS

LX1
MOV

H,STRIN ;POINT STRING AREA
A,M ;GET LEN
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0DBE
Q08F
00CO
00C3
g0Chd
00C7
0DC8
0DCA
0D0CD
0DCE
0DCF
0000
0003
0004
0005
0008
0008
000C
000D
00ED

00E1l

GDE1
ODEL
0DE7
00ES
0DES9
0DEA
0DESB
0DED
0DEE

00F1

00F1
00F4
0DF7
0DFA
0DFD
0DFE
00FF
0E00
0EO1
0EOY4

0EQS

B7

47
CAlAQD
112021
23

7€
FE20
CACFOD
12

13

05
C2C60D
AF

12
212021
CD2E1l4
7€

B7
C21F1C
Ccs

CD6561C
212021
77

87

c8

23
3520
30
C3EQQD

cbeb1lcC
322021
C0831C
212021
46
23
77
05
C2FEOD
Cc9

VALL:

VAL2:

PACE

e e e %e e (S

SPAC1:

TRFN

e e e e e (e

STRI1:

;
LEFT

)

; BS=LEFTS$(AS,X)

;

ORA
MOV
JZ
LXI
INX
MOV
CPI
JZ
STAX
INX
DCR
JNZ
XRA
STAX
LXI
CALL
MOV
ORA
JNZ
RET

EQU

A$=SPACES(X)

CALL
LXI
MOV
ORA
RZ
INX
MV I
DCR
JMP

EQU

CALL
STA
CALL
LXI
MOV
INX
MOV
DCR
JNZ
RET

EQU

A

8
F

D,STRIN

F

M
A

»3XX

S
$

AS=STRINGS(X,Y)

F
S
A

H, STRIN

B

I

M
8
S

LA
DEC

CREATES A STRING OF SPACES LENGTH

BIN

A

PAC1L

BIN
TRIN
RGNU
oM
, A

TRI1

PAGE 45

;TEST FOR NULL STRING
; SAVE LEN

;BRIF IS (RETURNS A 0.00)
; POINT BUFFER

;POINT NEXT

;GET A CHAR

;TEST IF SPACE

;BRIF IS

;PUT THE CHAR

3 INCR ADDR

;DECR CTR

;LOOP

;GET A ZERO

;PUT IN BUFF

;POINT START OF BUFFER
;G0 CONVERT

;GET NON-NUMERIC

;TEST IT

" ;BRIF ERROR

;ELSE, RETURN

X

;GET BINARY LENGTH

H,STRIN ;POINT TEMP STRING

;PUT LEN

;TEST IT

;RETURN IF ZERO
;ELSE, POINT NEXT
;MOVE 1 SPACE

;DECR CTR

;LOOP

;GET BINARY LENGTH
;PUT TO STRING
;GET NEXT ARGUMENT
;POINT STRING

;GET COUNT

;POINT NEXT

;STORE THE CHAR
;DECR CTR

;L00P

;RETURN

CREATES STRING OF LNGTH X CONTAINING REPETITION OF CHRS(Y)

C
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; SUBSTRING FRCM THE LEFTMOST X CHARACTERS OF AS

_,E0S5 CD831C CALL ARGNU ;GET 2ND ARGUMENT

0E08 u4F MOV C,A ;SAVE LEN
0E09 0501 MV I 8,1 ;INIT START
0EQ03 C3210€ JMP MIDO ;CONTINUE
P 4
0EQE = RIGHT EQU $
P 4
; BS=RIGHTSCAS,X)
P 4
; SUBSTRING STARTING AT POSITION X TO END OF STRING
P 4
0EQOE CO831C CALL ARGNU ;GET 2ND ARGUMENT
0E11l 47 MOV B,A ;SAVE START
0E€E12 QEFF MV I C,255 ;MAX LEN
0E14 C3210€ JMP MIDO ;CONTINUE
0E17 = MIDFN EQU $
P 4
; B83$=MIDSCAS,X,Y)
; ,
; SUBSTRING OF THE STRING AS STARTING WITH CHARACTER ¥ X
; AND Y CHARACTERS LONG
7
0E17 CD831C CALL ARGNU ;LOAD X
TELIA 47 MOV 3,A ;SAVE START
- E1B C5 PUSH 8 ;PUT ON STACK
TQELC CD831C CALL ARGNU ;GET 3RD ARG
0E1F C1 POP B ;RETREIVE
0E20 4F : MOV C,A ;SAVE LEM
0g21 738 MIDG: MOV A,R ;LOAD START
0822 212021 LXI H,STRIN ;POINT STRING
0225 BE CMP M ;TEST IF X>L
0E26 DA2FGE JC MIC! ;BRIF X>L
029 CA2FQE Jz MID1 ;OR EQUAL
0E2C 3500 MV [ M, 0 ;ELSE, RESULT IS NULL
0E2E C9 . RET ;RETURN
0E2F 81 MID!: ADD C ;COMPUTE ENO POSITION
0E3Q DA3CQE JC MID?2 ;BRIF CVERFLOW
0E33 DEQ!L S8 1 1 ;COMPUTE X+Y-1
0E35 DA3COE JC MID?2 38RIF CVERFLOW
0E38 B¢ CMP M ;COMPARE TO EXISTING LEN
0E39 DALOQOE JC MID3 ;BRIF X+Y-1<LENCAS)
0E3C 7E MID2: MOV A,M ;ELSE GET ORIG LEN
0E3D 90 SuUB e ;MINUS X
0E3E 3C INR A ;PLUS ONE
0E3F 4F . MOV C,A ; SAVE (REPLACE Y)
0EL40 71 MID3: MOV M,C ;PUT NEW LEN
0E41 58 MOV E,3 ;PUT START IN LO
0E42 1600 MV I 0,0 ;ZERC IN HI
OEL4b4 18 DAD D ;COMPUTE START
“ELS 112021 LXI D,STRIN ;GET BEGIN
_LEL8 JE MIOL: MOV A,M ;GET A CHAR
0249 173 INX D ;PCINT NEXT
CELA 23 INX H ;0ITTC
0Zu48 12 STAX ) ;PUT DCWN
0S4C 0D DCR C ;0ECR CTR
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0EL4D
0ES0

0ESL

0ES1
0E5L
0ES7
0ES8
0ESB
0ESD
0EGO
0E61
0E6L
0E67
0E68
0EGA
0E6B
0E6C
0EGD
O0EGE
0EGF
0E70
0E73
0E74L
0E75
0E7S
0E77
GE78
CE78
0E7C
0E70
CE7E
0E81
0E83
0E8YL
0E87
0E88
0E89
0ESA
0EZD
0E8E
CE8F
0E9C
0ES1
0ES?2
0EQ3
0ESH
0ESS
0EG3
0E99

C2480E
C9

co831cC
212021
87
C2600E
3600
C3670E
8BE
CA670E
02580E
4F
0600
7€

91

3¢

09

47

ES
2A5222
23

55

23

5E

23
225222
El

1A

87
C2870€
0E01
79
C31A00
E8

78

BE
DAACOE
cs

05

ES

4E

E8

13

1A

8E
C2A30€
23

00

PAGE 48
JNZ MID4 ;LOOP
RET ;THEN RETURN
P4 .
INSTR EQU $ ‘“,)
P4
; X=INSTR(CY,AS$,ES)
P4
; SEARCH FOR SUBSTRING 8% IN STRING AS STARTING AT POS Y.
; RETURN 0 IF BS IS NOT IN AS
; RETURN 1 IF BS IS NULL X
; ELSE RETURN THE CHARACTER POSITION
P4
CALL ARGNU ;GET AS
LXI H,STRIN ;POINT AS
ORA A ;TEST Y
JUNZ INST?2 ;BRIF Y NOT ZERO
INST1: MvI M, 0 ;ELSE AS IS NULL
JMp INST3 ;GO AROUND
INST2: CMP M~ ;TEST Y TO LENCAS)
JZ INST3 ;BRIF EQUAL
JNC INST1 ;BRIF Y > LENCAS)
INST3: MOV C,A ;SAVE Y
MV I 8,0 ;ZERO HI INCR
MOV A, M ;GET LENCAS)
Sus C ;MINUS Y
INR A ;PLUS ONE
DAD 8 ;COMPUTE START ADDR
MOV B,A ;8 CHARS REMAIN IN AS .
PUSH H ;SAVE ADDR ﬁgg)
LHLD ADDR1 ;GET ADDR OF ARG
INX H ;POINT NEXT
MOV D,M ;GET HI ADDR
INX H ;POINT NEXT
MOV E, M ;GET LO ADDR
INX H ;POINT NEXT
SHLD ADDR1 ;UPDATED PTR
POP H ;RESTCRE ADDR
LDAX o) ;GET LEN(BS)
ORA A ;TEST IF NULL
JNZ INSTSE ;BRIF NOT
: MV 1 c,1 ;SET POSIT =1
INST5: MOV A,C ;GET POSIT
JMP - FDEC ;CONVERT TO DECIMAL § RETURN
INST6: XCHG ;ELIP/FLOP
MOV A,B ;GET LEN OF AS
CMP M ;COMPARE TO LEN 83
JC INSTA ;BRIF LENCBS)< LENCREM AS)
PUSH B ;SAVE CTR, POSIT
PUSH ») ;SAVE ADDR AS
PUSH H ;SAVE ADDR 8BS
MOV C,M ;GET LEN B85S
XCHG ;FLIP/FLOP
INST8: INX o} ;POINT NEXT 85$
LDAX ) ;GET BS CHAR N
CMP Mo ;COMPARE AS$ CHAR _J
JINZ INST9 ;BRIF NOT EQUAL
INX H ;POINT NEXT AS
DCR C ;DECR CTR C(LENCBS))
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0ESA

“MESD

JESE

“0EQF

0EAQ
QEA3
GEAL
0EAS
0EAS
0EA7
0EAS
0EAS
0EAC
0EAE

0EB1

“ED

I I Y (T

oo oc
mm mn.
Fwamnm

C2920¢€
gl

£l

Cl
C3830¢
o1

g€l

Cl

gC

23

05
C2870€
GEGO

C3830€"

C5

D5

€S

€8
2A5622
£9

E3
225622
2A6622
ES
386322
47
IA8322
ufF

C5S
3A7220
=5

AF
327220
2A6C22
ES
2A0E22
ES
2A3322
£95
2A5022
ES
226322
301
328822
2A5622
4E

283

48
218522
7=

27

INSTS:

INSTA:

M.
pd

STMT:

NOTE

e e %o s eo

FN2:
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JINZ INSTS® ;LO0P
FOP H ;DUMMY POP
POP H ;GET DUMMY STACK
POP 8 ;GET POSITICON
JMP INSTS ;WE FOUND A MATCH
POP o) ;GET PTR BS
PCP H ;GET PTR AS
POP 8 ;GET CTRS, POSIT
INR o ;UP PTR NUM
INX H ;POINT NEXT AS
DCR 8 ;DECR 8
JINZ INSTH ;LOO0P
MV I c,0 - ;ELSE BS$ NOT IN AS
JMP INSTS ;RETURN
EQU $
DEF FNX(CA)=EXPR
ENTRY FROM EXPR ANALYZER (RECURSIVE)
PUSH 8 ;SAVE 8,C
PUSH D ;SAVE O,E
PUSH H ;SAVE H,L
XCHG ;PUT H,L TC D,E
LHLD ACDR3 ;GET ADDR
PUSH H ;SAVE IT
XCHG ;PUT D,E BACK TC H,L
SHLD ADDR3 ;UPDATE PTR
LHLD SPCTR ;GET SP COUNT
PUSH H ;SAVE IT
LDA PARCT ;GET PAREN COUNT
MOV g,A ;PUT TC 8
LDA FNMOD ;GET FN MQOE
MOV C,A ;PUT TO C
PUSH 8 ;SAVE B,C
LDA DIMSW ;GET DIM Sw
PUSH PSW ;SAVE IT
XR A A ;CLEAR A
STA DIMSW ;RESET DIM SW
LHLD FNARG ;GET OLD ARG NAME
PUSH H ; SAVE
LHLD FNARG+2 ;GET OLD ARG ADDRESS
PUSH H 3 SAVE
LHLD PROGE ;GET END OF PROGRAM
PUSH H ;SAVE IT
LHLD EXPRS ;GET END OF EXPR
PUSH H ;SAVE IT
SHLD PRCGE ;SAVE NEW 'EMD!' CF PROGRAM
MV I A,l ;GET ON SETTING
STA FNMOD ;SET IN FUNCTION
LHLD ADDR3 ;POINT TO EXPR
MOV C,M ;GET FN CHAR
oCX H ;POINT BACK
MOV 3,M ;GET H1 NAME
LXI H,BEGPR ;POINT START CF PROGRAM
MOV A, M ;LOAD LEN TO NEXT STMT

CRA A ;TEST IF AT END
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DEF5S
GEF8
0EF9
0EFA
0EFB
OEFE
QEFF
0FQ2
0F03
0F06
gF07
0FO08
0FQ9
0FQC
0FQD
0FO0E
0F11
0F12
0F13
0F15
0F16
0F19
OF1A
0F18
0F1D
0F2Q
0F21
0F 24
0F 25
0F28
0F29
0F2A
0F28
0F2C
0F20
0F30
0F31
0F32
0F33
0F 34
0F35
0F36
0F37
0F38
0F39
0F3A
0F3C
0F3F
0F40
0F41
0FL3
0F46
0F47
OFLA
0F4D
OF4LE
0F51
0F52

ES

E7

03
111E1F
D7
C21l10F
C5
cDC918
cl

7A

B8
C2110F
78

B9
CAl190F
El

5E
1600
19
C3F30E
D1

CF
FE28
C20F1C
23
cDC918B
ES
216C22
72

23

73

23

ES
2A5622
23

23

7€

12

13

23

7€

12

E1l

CF
FE29
C20F1C
23

CF
FE3D
C20F1C
23
CD8OQF
CD941A
El
225022
El
229322

CAQF1C

FN3:

FN&:

JzZ
PUSH
RST
DB
LXI
RST
JNZ
PUSH
CALL
POP
MOV
CMP
JNZ
MOV
cMP
Jz
POP
MOV
MV I
DAD
JMP
POP
RST
cPl
JNZ
INX
CALL
PUSH
LX1
MOV
INX
MOV
INX
XCHG
LHLD
INX
INX
MOV
STAX
INX
INX
MOV
STAX
POP
RST
cPI
JNZ
INX
RST
CPI
JNZ
INX
CALL
CALL
POP
SHLD
POP
SHLD

O TMOOMTNO P
-
oX
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SNERR  ;BRIF FN NOT FOUND

H ;SAVE PTR

4 ;ADJUST H,L

3

D,DEFLI ;LITERAL

2 ;GO COMPARE

FN3 ;BRIF NOT EQUAL
8 ;SAVE TEST NAME

VAR ;GO GET NAME

8 ;RESTORE NAME

A,D GGET HI NAME

8 ;COMPARE

FN3 ;BRIF NOT EQUAL
,E ;GET LO

;COMPARE

4
£

;BRIF EQUAL

;GET OLD PTR

;GET LO LEN

;ZERO HI LEN

;POINT NEXT STMT
;LOOoP

;ADJUST STACK

;SKIP BLANKS

;TEST IF OPEN PAREN
SNERR ;BRIF NOT

-

4
~n

-
~
-

H 3SKIP IT
VAR ;GO GET VAR NAME
H ;SAVE HL ADDR

H, FNARG ;POINT DUMMY ARG TBL
;STORE LETTER

;POINT NEXT

;STORE DIGIT

;POINT NEXT

;PUT H,L TO D,E
;POINT TO EXPR STACK
;POINT CODE

;POINT HI ADR

;GET HI

;PUT TO TABLE

;POINT NEXT

;0ITTO

;GET LO ADDR

;PUT TO TABLE
;RESTORE PTR TO STMT
;SKIP BLANKS

PR ;TEST IF CLOSE PAREN
NERR ;BRIF NOT

3SKIP IT

;SKIP BLANKS

;TEST IF EQUAL SIGN
;BRIF NOT

3SKIP IT .
EXPR ;GO EVAL FUNCTION
EOL ;MUST BE END OF LINE
H ;GET H,L

EXPRS ;RESTORE START OF EXPR
H 3GET H,L

PROGE ;RESTORE 'END' OF PROGRAM

K<
~
o

> IXT
(o} -
o m
A

N

~-
X

~
X

Ilé\"‘HIUI ~—~TO>»ITO0OO0OPII
m
p.
el
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0F55 E1 POP H ;GET H,L

0FS56 226€£22 SHLD FNARG+2 ;STORE ADDR

759 El POP H ;GET H,L
_F5A 226C22 SHLD FNARG ;STORE DUMMY ARG
0F30 F1 POP PSW ;GET A,STATUS
0F5E 327220 STA DIMSW ;RESTORE DIM SW
0F61 C1 POP B ;GET 8,C
0F62 79 MOV A,C ;LOAC C
0F63 328822 STA FNMOD ;RESTORE MOE
0F66 78 MOV A,B ;LOAD 8
0F67 326822 STA PARCT ;RESTORE PAREN COUNT.
0F6A E1 POP H ;GET H,L
0F68 226922 SHLD SPCTR ;RESTCRE SP COUNTER
0FB6E E1 POP H ;GET H,L
QF6F 225622 SHLD ADDR3 ;RESTORE ADDR OF EVAL
0F72 E1 POP H ;GET H,L
0F73 D1 PQOP D ;GET O, €
0F74 28 DCX H ;POINT 2ND BYTE FOLLOWING OP
0F75 225422 SHLD ADDR?2 ;SAVE 1T
0F78 E7 RST 4 ;POINT TO ARG TYPE
QF79 05 ‘ D8 5
GF7A 225222 : SHLD ADDR1 ;SAVE ADDR
0F7D C30712 JMP EV3 ;GO WRAPUP

; PAGE
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0F80

0F80
0F81
0F84
0F85
0F88
0F8s
0F8E
0F8F
0F91
0F94

0F95
0F 95
0F96
0F99
0F9C
0F9F
0FAQ
0FAL
0F AL
0FA7
0FAA
. OFAB
0FAC
0FAF
0FB1
0OFBY4
0FB7
0FBA
0FB8
0FBC
0FBE
0FC1
OFCH
0FCS
0FCS
0FC7
0FCY
0FCA
0FCD
0FCE
GFDO
0FD1
0FD2
0FD3
0FD5
0FD8
0FD9
0FDA

AF
326822
EB
210000
226922
2A8322
23
3600
225022
EB

CF
CD2A18
C2AFOF
CO2E1Y
by

40
2A5022
CD0018
225022
60

69
c31011
FE2E
CA9COF
cd2118
C29110
46

23
0E20
CD2A18
C2FU4OF
23

4F
CF -
FE24
Fs
C2D30F
79
F630
4F

23

CF
FE28
CAD713
ES

50

59

m\.
=
0
¢l

we We %e %o %o ‘s ‘wo

;
LOOKD

LDNUM:

LDF:

LDALP:

Lbvi:

LOv2:

EQU

XRA
STA
XCHG
LXI
SHLD

LHLD

INX
MV I
SHLD
XCHG

EQU
RST
CALL
JNZ
CALL
MOV
MOV
LHLD
CALL
SHLD
MOV
MOV
JMpP
CPI
JZ
CALL
JNZ
MOV
INX
MV
CALL
JNZ
INX
MOV
RST
CPI
PUSH
JUNZ
MOV
ORI
MOV
INX
RST
CPI
JZ
PUSH
MOV
MOV

A
PARCT

H,0
SPCTR
PROGE

M, 0
EXPRS

$

1
NUMER
LOALP
FIN
8, H
c,L
EXPRS
GTEMP
EXPRS
H,B
L,C
LOOKO

LDONUM
ALPHA
LDDTN
8,M

H
c,' !
NUMER
LDFN
H

C,A

1

vsv
PSW
LDV?2
A,C
80H
C,A

PAGE 52

EVALUATE EXPRESSION ROUTINE
LEAVE RESULT IN FACC
RETURN WHEN EXPRESSION ENDS (TYPICALLY AT END OF LINE)

;CLEAR REG A

;SET PAREN CTR

;SAVE H,L

;GET A ZERO

;INIT CTR

;POINT END OF PROGRAM AREA
;POINT ONE MORE

;INIT START OF STACK

;SAVE IT

;RESTORE H,L

;LOOK FOR CON, VAR, OR FUNCTION
;SKIP TO NON=BLANK

;GO TEST IF NUMERIC

;8RIF NOT

;GO CONVERT NUMERIC (PUT TO FACC)
;COPY H,L TO 3,C

; SAME

;GET ADDR OF EXPR AREA

;GO STORE THE FACC IN TEMP AREA
;SAVE UPDATED ADDRESS

;RESTORE H

;RESTORE L

;GO GET AN OPERATION CODE

;SEE IF LEADING DECIMAL POINT
;BRIF IS

;GO SEE IF ALPHA

;8RIF NOT

;SAVE 1ST CHAR

;POINT NEXT

;DEFAULT FCR 1 CHAR VAR

;GO SEE 'IF 2ND 1S NUMERIC
;BRIF NOT

;POINT NEXT

;SAVE THE CHAR

;GET NEXT CHAR

;TEST IF STRING

;SAVE STATUS

;BRIF NOT

;GET LOW CHAR

;SET STRING

;SAVE IT

;SKIP $

;SKIP SPACES

;TEST IF PAREN

;BRIF IS

;SAVE H,L

;CCPY B8,C

;70 D,E



BASIC.3K

GFDB
. 0FDE
' Fel
- -QFEL

0FE7

QFES

0FESQ

QFEA

0FED

0FEE
0FFQ

QFF1

0FF4

0FF7

OFFA

0OFFB

0FFC

OFFE

1001

1002

1005

1006

10089

100A

1008

100&

100F
012
~._.2013

1014

1017

1018

1018

101C

101F

1020

1023

1026

1027

1028

1029

102A

1028

102C

102¢&

1031

1032

1033

1036

1037

1038

103A

035
13E
-=Q3F

1042

1043

1044

CO3418
245022
C01G18
225022
ES

1

F1
c21011
E8
36E7
EB
C31D11
cD2118
C2C60F
28

7E
FE20
CAFAQF
ES
11841¢C
07
CA6310
El

£5
11211F
07
CA3ELQ
El

ES
119710
D7
CA7S10
E1
11981¢C
€5
CD851F
CA3510
1A

4F

13

1A

47

CF
FE28
C20F1C
13

1A
C37F10
El

46
0E20
23
C3C60F
D1
CDC913
42

48

E3

LOV:

LCFN:

LOFN1:

FUNCO:

FUNCL:

FUNCG:

FNL:

CALL
LHLD
CALL
SHLD
XCHG
POP
PCP
JNZ
XCHG
MV
XCHG
JMP
CALL
JNZ
DCX
MOV
CPI
JZ
PUSH
LXI
RST
JZ
POP
PUSH
LXI
RST
Jz
POP
PUSH
LXI
RST
JZ
POP
LXI
PUSH
CALL
JZ
LDAX
MOV
INX
LDAX
MOV
RST
CPI
JNZ
INX
LDAX
JMP
POP
MOV
MV I
INX
JMP
PCP
CALL
MOV
MOV
XCHG

SEARC
EXPRS
SADR

EXPRS

H
PSW
LOCKO

M,0E7H

LOOKO
ALPHA
LOV1

H

A,M

1 4
LDFN1

H
D,RNDLI
2

LDRND
H

H
D,FNLIT
2

FNL

H

H

D,PILIT

2
LDPI
r
D,FUNCT
H

SEEX
FUNCY

~ ~
> >

Zm
m -
A
A

Q .S
< -X
-

>

OCONrTOWIrOOWw ~-—~WWOOOO
O

mo o m
P4
(@]

™ e

PAGE

;GO GET VAR ACDOR
;GET EXPR ADDR
;GO STCRE ADDRESS
; SAVE ADDRESS
;H,L TO D,E

;GET OLC H,L

;GET STATUS

;BRIF NOT STRING
;GET CLD H,L
;MARK AS STRING ADDRESS
;RESTCRE H,L

;GO LOOK FOR QOPCODE

;GC SEE IF FUNCTION
;BRIF IT'S NOT

;POINT BACK TO 18T

;GET THAT CHAR

;TEST IF SPACE

;LO0P IF TRUE

;SAVE H,L

; POINT LITERAL

;GO COMPARE

;BRIF RND

;GET H,L

;RESAVE

;POINT LITERAL

;GO SEE IF FN X

;BRIF IS

;GET H,L

;RESAVE

;POINT LIT

;GO COMPARE

;BRIF PI1

;GET H,L

;POINT FUNCTION TABLE

; SAVE POINTER

;GC SEARCH FUNCTIOM TABLE
;BRIF FUNCTION NQOT FCUND
;GET A BYTE LOW
;SAVE IT

;POINT NEXT
;GET HI BYTE
;SAVE IT (8,C =
;SKIP BLANKS
;TEST FOR QPEN PAREN

;BRIF MISSING PAREN

;POINT TYPE CODE

;LOAD IT

;CONTINUE

;GET H,L

;GET 1ST CHAR

;SPACE 2ND CHAR

;POINT TQO NEXT

;3RIF VARIASBLE

;OUMMY RESET STACK PQINTER
;GC GET FN NAME

;CO0PY TO 8,C

; SAME

;SAVE H,L

IN D,E.

ADDR QF FUNC)

53



BASIC.8K

1045
1048
1049
104A
1048
104C
1040
104F
1050
1051
1054
1056
1059
105A
1058
1050
1060
1063
1065
1068
1069
106¢C
1060
1070
1071
1072
1075
1076
1077
1078
1079
107C
107F
1080
1081
1084
1085
1086
1087
10838
1089
108A
1080
108E
1091
1093
1096
1097
109A
1098
1090
10A0
l10Aal
10A2
10AS
10A7
10AA
10AC

2A5022
23

70

23

71

23
38AF
79

87
F25610
36CF
225022
E8

CF
FE28
C20F1C
C3950F
FE28
CAlBl0
ES
21EALD
EF
cos8uoc
El

D1
C39FQF
3C

Dl

F5

ES
11A210D
C3DEOF
C1

EB
2A5022
23

70

23

71

23

77
225022
E8
C3950F
FE2D
C2AS510
E8
2A5022
23
3661
225022
E8

23
C3950F
FE28
CAAllQ
FE28
CA0311

FNL3:

LORND:

LDPI:

LDOFNC:

LDDTN:

SKPP:

LODTP:

LHLD
INX
MOV
INX
MOV
INX
MV
MOV
ORA
JP
MVI
SHLD
XCHG
RST
CcPI
INZ
JMP
CPI
JzZ
PUSH
LX]1
RST
CALL
POP
POP
JMP
INR
POP
PUSH
PUSH
LX1
JMP
POP
XCHG
LHLD
INX
MOV
INX
MOV
INX
MOV
SHLD
XCHG
JMP
CPI
JINZ
XCHG
LHLD
INX
MV I
SHLD
XCHG
INX
JMP
CPI
Jz
CPI
Jz

PAGE 5S4

;POINT EXPR STACK
;POINT NEXT

;MOVE THE LETTER
;POINT NEXT

;MOVE DIGIT ($27?2)
;POINT NEXT -
;MOVE CODE

3GET LO NAME

;TEST IT

;BRIF NOT STRING
;MOVE CODE

;SAVE POINTER

;GET H,L

3GET NEXT CHAR

;TEST IF OPEN PAREN
;BRIF NOT

;CONTINUE

;TEST IF RNDCX)

;BRIF IS

;ELSE, SAVE H,L

;USE RANGE (0,1)
;LOAD FACC

;GO GET RANDOM NUMBER
;RESTORE H,L

;RESTORE STACK POINTER
;ACT AS IF CONSTANT
;SET NON ZERO

;OUMMY STACK POP
;SAVE STATUS

;SAVE H,L

;GET ADDRESS OF 3.1415
;G0 ACT LIKE VARIARLE
;POP THE STACK
;FLIP/FLOP

;GET ADDR

;POINT NEXT

;HIGH ADDR

;POINT NEXT

;LCW ADDR

;POINT NEXT

;CODE

;SAVE ADDR

;RESTORE H,L

;NEXT MUST BE DATA TOO
;TEST IF UNARY MINUS
;BRIF NOT

3SAVE H,L

;GET EXPR END

;POINT ONE MORE

;CODE FOR NEG
JRESTORE PTR

;RESTORE H,L

;POINT PAST THIS 8SYTE
;NEXT MUST BE DATA
;TEST IF UNARY PLUS
;IGNORE IF IS

;ELSE, TEST IF OPEN PAREN
;BRIF 15



BASIC.8K

10AF

losl
084
..0856
1089
108A
1080
108F
10C0
10C1
10C2
10C3
10CH
10C7
10cs
10C9
tocc
10CO
1600
1001
1002
1003
1004
1005
1607
1003
1003
T 60C
JOF
1080
10€3
10EL
10€5
10E3
10E9
1GEA
1028
l10ce
10EF
10F0
10F1
10F2
10F3
10F5
10F8
10FQ
10FC
10FD
10FE
10FF
1100
1101
1102
103
L 104
1107
1108
1108

FE27
CAB91C
FE22
C20F1C
4F
112021
05FF
23

7E

13

12

B7
CAGFIC
04

89
C2BF 10
23
112021
78

12

1F

3C

4F
0500
€5
2A6G22
09
226922
D1
210000
ES

6D
C2E310
33

DS

€8
245022
23

72

23

73

23
367
225022
EB
112021
1A

5¢C

47

1A

77

23

13

c5s
C2FF1g0
£l
C31011
£3

LITST:

LITL:

LIT2:

LIT3:

GBRC«t:

CPI

Jz
cPl
INZ
MOV
LXI
MV I
INX
MOV
INX
STAX
ORA
Jz
INR
CMP
JNZ
INX
LXI
MOV
STAX
RAR
INR
MOV
MV 1
PUSH
LHLD
DAD
SHLD
POP
LXI
PUSH
OCR
INZ
DAD
PUSH
XCHG
LHLD
INX
MOV
INX
MOV
INX
MV I
SHLD
XCHG
LXT
LDAX
INR
MOV
LDAX
MOV
INX
INX
DCR
INZ
PCP
dmP
XCHG

27H
LITST

tIte

SNE]R
C,A

D,STRIN
8, 0FFH

oM

NERR

OWBWVP»POO0PI

LITL

H
D,STRIN
A,B

D

o

. e

U
(@]
—
A

PCTR

.
o

-
[N)

O&[’JII—OIIOU’)LDU\ICDOP

XIm

~ ~ 5
m o u
-0

w
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;TEST IF LITERAL (SINGLE QUOTE)
;BRIF IS

;TEST IF LITERAL

;BRIF NOT CON, FUNCTION, 0OR VAR
;SAVE DELIMITER :
; POINT BUFFER

;INIT CTR

;POINT NEXT

;LOAD NEXT

;POINT NEXT

;STCORE IT

;TEST IF END

;BRIF ERROR

;COUNT I T

;TEST IF END CF STRING

;BRIF NOT

;POINT NEXT

;POINT BEGIN

;GET CCUNT

;PUT COUNT

;OIVIDE BY Two

;PLUS ONE

;SAVE IT

;ZERG HIGH

;SAVE PTR

;GET CTR

;PLUS QLD

JUPCATE IT

- ;GET OLD H,L

;GET A ZERO

;GET 2 WORK 8YTES
;SUB 1 FRCM CCOUNT
;CONTINUE

;GET ADDR GF STACK
;SAVE PTR TC STMT
;SAVE H,L IN O,€
;GET START QOF EXPR
;PLUS ONE

;HI BYTE

;PCINT NEXT

;LC BYTE

;POINT NEXT

;TYPE CCPle

;SAVE ADOR

;D,E BACK TO H,L
;POINT STRING AREA
;GET COUNT

;ADD ONE TO COUNT
;SAVE CTR

;GET A BYTEZ

;STORE IT

;POINT NEXT

;O0ITTC

;DECR CTR

;L0OCP

;RESTORE H,L

JNEXT [S QP

;SAVE H,L



BASIC.8K

110C
110F
1110
1113
1114
1116
1119
I111A
1110
111E
1120
1122
1125
1127
1129
112C
112E
1130
1133
1135
1137
113A
113C
113F
1141
1144
1146
1148

1148
114E
114F
1152
1155
1158
1159
115C
115F
1160
1162

1163
1164
1155
1167
1168
1169
116A
116D
116E
1170
1172
1175
1175
1179
117c¢C
1170

216822
34
2A5022
23
3605
225022
==
C3A110
CF
FE28B
0621
CA5811
FE2D
0625
CAS5811
FE2F
0545
CA5811
FESE
0681
CAS5811
FE29
CAAC11
FE2C
CAg9711
FE2A
ookl
CAS5811

3A6822
87
C20F1C
225622
C38A11
ES
110501
2A5022
78
EBE3
4F

7€

F5
E6C3
14

28

3D
C26711
Fl
EGE3
FEE3
CAB311
89
D28111
2A5022
E7

FD

LOOKO:

; ELSE M
ENDXP:

oP1:

; INSERT

OPLP1L:

OPLP2:

LXI
INR
LHLD
INX
MVI
SHLD
XCHG
JMP
RST
CPIl
MVI
JZ
CPI
MVI
JZ
CPI
MVI
JZ
CP1
MV I
JZ
CP1
JZ
CP1
JZ
CPI
MV I
JZ
UsT
LDA
ORA
JNZ
SHLD
JMP
PUSH
LXI
LHLD
MOV
AN1
MOV

H, PARC
M
EXPRS
H
M, 05H
EXPRS

SKPP
1
!
B,21H
orP1
1t
B, 25H
0Pl
t/
B,45H
OP1
1yt
B,81H
orP1
v)v
OoP3
';'
oP2
talr
B,41H
oP1
BE END OF
PARCT
A
SNERR
ADDR?3
EVAL
H
0,105+
EXPRS
A,B
0E3H
C,A

PAGE 55

T ;POINT PAREN COUNT
;ADD 1
;GET ADDR
;POINT NEXT ‘)
;PUT CODE
;SAVE ADDR
;RESTORE H,L -
;GO SKIP CHAR
;SKIP BLANKS
;TEST IF PLUS
;CODE
;BRIF IS
;TEST IF MINUS

;BRIF IS
;TEST [F DIVIDE
;CODE
;BRIF IS
;TEST IF EXPON
;CODE
;BRIF IS
;TEST IF CLOSE PAREN
;BRIF IS
;TEST IF COMMA
;BRIF IS
;TEST IF MULTIPLY
;CODE
;BRIF IS
EXPRESSICN
;GET GPEN PAREN COUNT ‘ﬂ,)
;TEST IT
;BRIF 4 OF ('S NOT = 4§ OF )'S
;SAVE ADDR QOF STMT
;GO EVALUATE
;SAVE PLACE IN ASCII EXPRESSION
;D=BYTE COUNT, E=CODE FOR "(®
;POINT TO LAST BYTE
;BEE3 ->C

( AND EVALUATE [F PRECEDENCE REDUCTION,
; ELSE INNSERT OP CODE '

MOV
PUSH
AN1
INR
DCX
DCR
JNZ
PQoP
ANT
CPI
JZ
CMP
JNC
LHLD
RST
D8

A,M
PSW
03H

D

H

A
OPLP2
PSW
0E 3H
0E 3H
OPLP1
c

INS
EXPRS
4

-3 AND

;GET TYPE CQODE FROM EXPRESSION
;3 SAVE

;GET LENGTH

;BUMP BYTE COUNT

;EXPRESSION POINTER

;LOOP MOVES TO NEXT ELEMENT

;RESTORE TYPE CODE
;MASK FOR VARIABLE
;WE SKIP OVER VARIABLES
;8R IF TYPE = £3 OR E7
;PRECEDENCE REDUCTICN?
;1F NC, YES, INSERT 05
;NO, INSERT OP CODE SEFORE VAR AT _dD
;SKIP OVER VARIABLE
OFFH



BASIC.8K

117€
1180
181
182
1183
1184
1185
1185
1187
1184
1180
118¢
118F
1191
1194
1197
119A
1198
119¢
11GF
1142
11A3
11A5
11A8
1149
11AC
11AF
;7780
.83
11856

1187
118A
1180
11C0
11C1
11C2
11C3
11C5S
11C8
11C9
11CA
11C8
l11CC
11CD
1100
1102
1105
1107
110A
1108
1100
110F
-y

(

—
—
mm m
L 0o~

1604
53

43

23

4E

70

1

15
c28211
225022
El

78
FEOS
C2A110
c38711
3A6822
87
CA4811
€8
2A5022
23
3501
225022
E8
C3A110
3A6822
30
326822
FAQFLC
23

225622
245022
019000
04

7€

23
FEES3
C2D011
28

28

0u

04

i]e
C3Coll
FEAF
CABLOE
FECF
CA210S
Fs
EGE3
FEAS
CAFO11
FEC3
CAFO11
Fl
FEET
CAC811

INS:
INS1:

op2:

CPR3:

0Py
EVAL:

EVl:

EVIA:Z

MV I
MOV
MOV
INX
MOV
MOV
MOV
OCR
JNZ
SHLD
POP
MOV
CcrP1
JINZ
JMP
LDA
ORA
JZ
XCHG
LHLD
INX
MV 1
SHLD
XCHG
JMP
LDA
DCR
STA
JM
INX

SHLD
LHLD
LXI
INR
MOV
DCX
CPI
INZ
DCX
DC X
INR
INR
INR
JMP
cPI
Jz
cPl
Jz
PUSH
AN
CPI
Jz
CPI
Jz
POP
CcP1
Jz

.~ 0NN
m m &

OwmXTOITomOoO
. % 0N
O w X

INS1
EXPRS
H

A,E
05H
SKPP
oPY
PARCT
A

ENDXP

EXPRS
H

M, 01H
EXPRS

SKPP
PARCT
A
PARCT
SNERR
H

ADDR3
EXPRS

[3)
< M . ~
S X o

xI

OV ITITIMOI»®

mam

Z2r<
n
x

0CFH
FN
PSW
CE 3
QA ZH
EV2A
gC32ZH
EVZa
PSW
QE7H
EViaA

PAGE 57

;EYTE COUNT
;INSERT THIS OP COCE

;SAVE FOR BRANCH AFTER IMSERTION
;BUMP POINTER

;PICK UP BYTE

;PUT DOWN REPLACEMENT

; SAVE FOR NEXT LCQOP

S DONE?

;IF NZ, NO

;STORE POINTER

;RESTORE ASCII EXPRESSION PCINTER
;GET FLAG SAVED IN E

;STORED A ("2

;IF NZ, NO, PROCESS NEXT ELEMENT
;YES, GO EVALUATE

;GET OPEN PAREN COUNT

;TEST IT

;BRIF END OF EXPR

JELSE SAVE H,L

;GET EXPR SEGIN

SPOINT NEXT

SMOVE A COMMA

;UPDATE POIMTER

SFLIP BACK

;GET CQPEN PAREN CQOUNT
;SUBTRACT ONE

;SAVE IT

;8RIF TCO MANY D)'S
;POINT NEXT SQURCE

;SAVE ADDR

;GET END CF EXPR

;INIT 8,C TO ZERO

;COUNT EACH BYTE

;GET CODE IN REG A
;POINT NEXT

;TEST IF DATA

;BRIF NOT DATA

;POINT NEXT

;DITTO

;BUMP CTR

;BY TWQ

;COUNT THE TERM

;LO0P

;TEST IF NUMERIC USER FN
;BRIF IS

;TEST IF STRING USER FN
;BRIF IS

;ELSE, SAVE STATUS

JMASK I T

;TEST IF NUMERIC FUNCTICN
;BRIF IS

JTEST IF STRING FUNCTION
;BRIF IS

JRESTORE CCDE

;TEST IF STRING ADOR
;8RIF IS



BASIC.8K

11ED
11FQ
11F1
L1F4
11F5
11F6
11F7
11F8
11F9
11FA
11FD
1200
1201
1202
1205
1206
1207
1207
120A
1208
120C
1200
120F
1211
1214
1215
1218
1219
121A
1210
1220
1221
1222
1223
1224
1225
1226
12238
1229
122C
1220
122€
122F
1230
1231
1234
1235
1236
1237
1238
1238
123A
1238
123C
123E
123F
1240
1241

C37812
23
225222
Dl
C5
28
5E
28
56
225422
210712
ES5
D5
co7k41cC
El
ES

2A5422
23

23

7E
EGEQ
FECO

CAL4CL2

Cl
2A6922
23

23
226922
210000
E5

ES5

39

C5

ES5

OF
3EE3
D1
2A5222
77

28

73

28

72
2A5422
23

23

7€

45

E7

FD

78

Cl
E6138
1F

1F

1F

57

EV2A:

EV3

EV3A:

JMP
INX
SHLD
POP
PUSH
DC X
MOV
DC X
MOV
SHLD
LX1
PUSH
PUSH
CALL
POP
PCHL
EQU
LHLD
INX
INX
MOV
ANI
CPI
Jz
POP
LHLD
INX
INX
SHLD
LX1
PUSH
PUSH
DAD
PUSH
PUSH
RST
MV I
POP
LHLD
MOV
DC X
MOV
oCX
MOV
LHLD
INX
INX
MOV
MOV
RST
D8
MOV
POP
ANI
RAR
RAR
RAR
MOV

PAGE 58

EV5 ;BR AROUND

H ;RESET TO TYPE CODE
ADDR1  ;SAVE ADDR

;DUMMY POP

;SAVE CTRS

sPOINT TO LOW JMP ADDR -
;LOW BYTE

;POINT BACK

sHIGH BYTE

sSAVE LOCATION

;GET RETURN ADDRESS
;SAVE ON STACK

;SAVE ADDRESS

;GO GET 1ST ARG

;GET H,L ADDRESS

5GO- EXECUTE THE FUNCTION
sFUNCTIONS RETURN HERE
DOR2  ;GET ADDR FUNC

;POINT LO

;POINT TYPE

oM ;LOAD IT

0EOH SMASK IT

0COH ;TEST IF STRING

EVY ;BRIF IS

8 ;GET CTRS

SPCTR  ;GET COUNTER y

H ;PLUS

H ;TWO WORDS

~>
X

O
moO X
< D
R

Irw I%UIIDOINICDO
~
@

» I

SPCTR ;STORE IT '

I
.
o

;LOAD ZERO TO H,L

;GET BLOCK OF

;BYTES

;GET STACK ADDR

;SAVE CTRS

;SAVE ADDR

;GO STORE THE VARIASLE
s TYPE=NUM

;GET ADDR IN STACK
;GET ADDR LST ARG
;STORE TYPE CODE
;POINT ONE BACK

;STORE LO ADDR

;POINT BACK

;STORE HI ADDR

;GET LOCATION FUNCTION
;POINT LO

;POINT TYPE

;LOAD TYPE

sGET TYPE

;ADJUST H,L

3 AND OFFH

;LOAD TYPE

;RESTORE CTRS

;ISOLATE %ARGS

SSHIFT RIGHT

SAGAIN

;ONCE MORE -
D, A ;SAVE 1T

)

POP>PWIODWIT
-
o
m
(v
X

o

-

» O
A
-

~
m

~-
loNw]
A
N

.~ w
X

—~ 0> FOPIIPIITIIX
-
m

]
X
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1242

1243

\

.244
1245
1245
12449
124C
124F
1250
1251
1252
1255
1256
1258
1259
125C
125F
1260
1251
1252
1265
1266
1267
1263
1269
126A
1268
:26C

126D

126E
126F
1270
12753
1275
1278
127A
1270
127F
1282
1285
1288
1289
128C
128F
1290
1293
1296
1297
129A
1290
129¢€
12A1
12A2
L2A%

‘12A7

12A38
12A9
12AA

82

82

o4

gL
CDE21A
C3I3Al1l
112021
1A

1F

iC
2A£922
LF
0600
09
226922
210000
Cl

€5

3D
c26012
39

C5

€5

1A

3C

47

1A

77

13

23

05
C26312
3EE27
C32812
FEQS
C2%612
3801
CDE2I1A
2A5622
3A7220
B7
CAIDI11
3A6822
B7
C21011
C38A11
87
C2C712
3A7220
37
CLgDl13
79
FEOL
c2081icC
23

23
59

23

EVh:

EVhA:

EVL8:

EVS:

EVS:

ADD
ABD
INR
INR
CALL
JMP
LXI
LDAX
RAR
INR
LHLD
MOV
MV 1
DAD
SHLD
LXI
POP
PUSH
OCR
JNZ
DAD
PUSH
PUSH
LDAX
INR
MOV
LDAX
MOV
INX
INX
DCR
JNZ
MV [
JMP
CPl
JNZ
MV I
CALL
LHLD
LDA
ORA
JZ
LDA
ORA
JNZ
JMP
ORA
JNZ
LDA
ORA
CNZ
MOV
cPl
JINZ
INX
INX
MOV
INX

D
D
8
8

SQUIS
EVAL

D, STRIN

D

A
SPCTR
c,A
8,0

EVG3
A, GET7H
EV3A
05H
EV6
A,l
SQUIS
ADDR3
DIMSW
A
LOOKOQ
PARCT
A
LOOKO
EVAL
A

EVY
CIMSW
A
EOM1
A,C

1
STERR
H

H

0, M

=
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; TIMES 2

; TIMES 3

;POINT

;LST POSIT IN LCC
;GO COMPRESS STACK
;START AT ZEGINNING
;PCINT STRING BUFFER
;LOAD IT

;OIVIDE 8Y TWwQ

;ADD 1

;GET SP COUNT

;SAVE LO

3SET HI

;ADD NUMBER WCRECS
;SAVE SP COUNT

;GET SCME ZEROS

;GET CTRS

;GET 1 WORD

;DECR CTR

;LOCP

;GET ADDRESS IN H,L
;RE-SAVE CTRS

; SAVE ADDR

;GET COUNT

;PLUS ONE

;SAVE IT

;GET A BYTE

;STCRE IT

;POINT NEXT

;DITTO

;DECR CTR

;LOOP

;TYPE CCCE

;CONTINUE

;TEST IF OPEN PAREN
;BRIF NOT

;DELETE 1 2YTE

;GO COMPRESS IT
JRESTORE STMT POINTER
;GET SUBSR SWITCH
;TEST IT

;BRIF NOT IN SUSSBHCRIPT
;GET OPEN PAREN COUNT
;TEST

;8RIF NOT ZERO

;ELSE EVALUATE COMPLETE SUBSCR
;TEST IF END OF EXPRESSIOCN
;BRIF NOT

;GET DIM SW

;TEST IT

;BRIF NOT CFF

;GET TERM COUNT
;TEST IF CNE

JERROR [F MQOT CNE
;POINT HIGH ADDR

; SAME

;HIGH 7O D

;POINT LGCW
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12A8

12AC
12AF
1282
1283
1284
1287
1288
1289
128C
128F
12C0
12C3
12C6
12C7
12C9
12CC
12CF
1201
1204
1207
1209
120C
120F
121
12E4
12g7
12€9
12€eC
12EE
12F1
12F3
12F5
12F9
12FA
12FB
12FC
12FD
12FE
12FF
1300
1301
1304
1305
1306
1307
1308
1309
130A
1308
1308
130F
1312
1313
1314
1317
1318
1319

5E
CD8313
2A6922
7D

BL4
CABC12
Ol

28
cig212
3A7220
87
C4Chul3
2A5622
Cc9
FE21

111813,

CAF912
FE25
110C17
CAF912
FELL
111817
CAF912
FELS
119817
CAFQ12
FEOL
CA7713
FEG1L
CAB313
FE&1
112313
c2081cC
23

23

C5

D5

56

23

S5E

E5
cD8313
El

23

23

56

23

5E

23
3A8E22
BE
C20F1C
23

E3
015213
C5

ES

E8

EV7:

EVS:

EVY:

EV1O:

MOV
CALL
LHLD
MOV
ORA
JZ
POP
DCX
JMP
LDA
ORA
CNZ
LHLD
RET
cpPl
LXI
JZ
CPI
LXI
JZ
CPI
LXI
JZ
CpPl
LXI
JZ
CPI
JZ
cPl
JZ
CPI
LX]I
JNZ
INX
INX
PUSH
PUSH
MOV
INX
MOV
PUSH
CALL
POP
INX
INX
MOV
INX
MOV
INX
LDA
CMP
JNZ
DCX
XTHL
LXI
PUSH
PUSH
XCHG

E,M
EVLD
SPCTR
A,L

H

EVS

D

H

EV7
DIMSW
A
EDMY4
ADDR3

21H

D, FADDU

EV1O
25H

D, FSuB

Ev1iO
L1H

D, FMUL

EV1Q
45H

C,FDIV

EV1O
0lH
EVCOM
51H
EVNEG
81H

D, POWER

STERR

~
X

X

s M

S

RZIMIOIXIMIMIOODWMII

SNERR

I

3
8
H

JEV11
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;LOW TO E

;GO LOAD VALUE
;GET STACK CTR
;GET LO BYTE
;PLUS HI

;BRIF ZERO
;RETURN 2 BYTES
;DECR CTR

;LOQP

JGET DIM SW
JTEST IT

;BRIF ON
;RESTORE STMT PTR
;RETURN TO STMT PROCESSOR
;TEST IF PLUS

; ADDR

;BRIF IS

;TEST IF MINUS
;ADDR

;BRIF IS

;TEST IF MUL
;ADDR

;BRIF IS

;TEST IF DIV
;ADDR

;BRIF IS

;TEST IF COMMA
;BRIF IS

;TEST IF UNARY MINUS
;BRIF IS

;TEST IF EXPONENTIAL
;ADDR

;ERROR IF NOT
;POINT 7O

;1ST DATA

;SAVE CTRS

;SAVE ROUTINE ADDR
;HIGH TO O
JPOINT NEXT

;LO0W TO E

;SAVE POINTER
;GO LOAD VALUE
;RESTORE H,L
;POINT 2ND DATA
; SAME

;HIGH TO D
;POINT NEXT

;LOW TO E

;POINT NEXT

;GET PREV TYPE
;TEST THIS TYPE
;BRIF MIXED MODE
;POINT BACK

;POP ADDR FROM STACK, PUSH H CONTC

;RETURN ADDRESS
;SAVE ON STACK
;SAVE JUMP ADDR
;PUT VAR ADDR TO H,L

/
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131A C§
"'318 FEE7
310 CA250D
1320 C33716
1323 ES
1324 212F22
1327 OF
1328 E1
1329 £F
132A COCELS
1320 CADS0B
1330 214722
1333 DF
1334 212F22
1337 EF
1338 CDCE1L8
13383 C3
133C Cbl308
133F 214722
1342 CD1817
1345 C36A08

1348 212F22
1348 EF
124C 212F22
134F C31817
1352 E1
353 Cl1
1354 28
1355 28
1355 CDOQ12
1359 E7
135A F9
1358 3E04
1350 CDEZ21A
1360 C38A11
1363 23
1364 C5
1365 ES
1366 23
1367 55
1368 23
1369 5¢&
136A CD8313
135D CC7A0C
1370 g1
1371 C1
1372 Cdboa1ls
1375 €7
1376 FC
1377 ZE01
1379 CDE21A
137C 216822
37F 34
13380 C38A11
1383 23
1384 7&
1385 323g22

FADDJ:

PCWER:

; Xb6B
ASQR:

gEV1l:

EVNEG:

EVCOM:

EVLD:

PAGE 61

RET ;FAKE CALL TO ROUTINE
cPl QE7H ;TEST IF STRINGS
JZ CONCA ;BRIF IS

JMP FADD ;ELSE, GO ADD
PUSH (] ; SAVE ADDR 0OF VAR
LXI H, TEMP1l ;POINT SAVE AREA
RST 3 ; SAVE X

POP H SRESTORE H,L

RST 5 SLOAD IT

CALL FTEST ;TEST FOR ZERO

JZ SGN1 ;GIVE RESULT = 1 [F POWER = 0
LXI H, TEMP7 ;POINT SAVE AREA
RST 3 ;SAVE B8

LXI H,TEMP1 ;POINT X

RST 5 ;GO LOAD IT

CALL FTEST ;TEST FOR ZERO

RZ ;08X = 0

CALL LN ;GET NATURAL LNRITHM
LXI H,TEMP7 ;POINT 8

CALL FMUL ;GO MULTIPLY

JMP EXP ;GET EXP FUNC
EXPCBRLN(X))

LXI H,TEMP1l ;POINT X

RST 5 ;LOAD X

LX1 H, TEMPL ;POINT X

JMP FMUL ;TIMES X

PGP H SGET H,L

POP 8 JGET CTRS

DCX o] ;PCINT BACK

oC X H SAND AGAIN

CALL GTEMP ;GO SAVE FACC

RST 4 ;ADJUST H,L

o8 -7 AND CFFH

MV [ AL ;DELETE 4 BYTES
CALL SQUIS ;GO COMPRESS

JMP EVAL ;CONTINUE

INX H ;POINT BACK TO CP
PUSH 3 ;SAVE CTRS

PUSH H SSAVE H,L

INX b ;DITTO

MOV D, M SGET HI 3YTE

INX H SPOINT NEXT

MOV E,M ;GET LO BYTE

CALL EVLD ;GO LOAD VAR

CALL NEG ;GO NEGATE IT

POP H ;GET LOCATICN

POP 5 SGET CTRS

CALL GTEMP ;GO STCRE FACC IN STACK
RST 4 ;ADJUST H,L

D8 -4 AND 0FFH

MV Al ;DELETE 1 BYTE
CALL SQUIS ;COMPRESS

LXI H,CMACT ;GET COUNT

INR M ; INCR

JMP EVAL ;CONTINUE

INX H ;POINT TYPE

MOV A, M SLOAD IT

STA NS SSAVE IT
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1388
1389
1388
138E
1391
1392
1393
1394
1395
1396
1397
1398
1399
139C

139D
139E
139F
13A1
13A4
13A6
13A9
13AC
13AD
13AF
1380
1382
1385
1386
1387
1388
1389
13BA
1380
13Co
13C1
13C4
13C7
13C8
13C9
13CA
13CD
13CE
13D1

1302

13D3
1306
1307
13D8
13DA
1308
130C
130D
13€E0
131
13€2
13€E5
13€8

E8
FEE7
c22800
112021
7E

3C

47

7€

12

23

13

05
c29413
Cc9

79

ES
FEOL
c28013
0604
212F22
CD5E1C
El
0EO1
Ccs
FEO2
C20F1C
E7

¢5

56

23

5E
CD8313
212F22
DF
C3AC13
CD351F
D5

Cl

C5
212F22
EF
CD351F
Cl

AF
327220
Cc9

78
F680
47

C5

E8
3A6822
F5

AF
326822
2A6922

£5

EVLD1:

;
EDM1:

EDM2A:

EDM3:

EDMY ;

LOv2a:

XCHG
CPI
JNZ
LXI
MOV
INR
MOV
MOV
STAX
INX
INX
OCR
JNZ
RET

MOV
PUSH
CPI
JNZ
MVI
LXI
CALL
POP
MVI1
RET

- CPI

JNZ
RST
e8
MOV
INX
MOV
CALL
LXI
RST
JMP
CALL
PUSH
POP
PUSH
LXI
RST
CALL
POP
XRA
STA
RET
MOV
ORI
MOV
PUSH
XCHG
LCA
PUSH
XRA
STA
LHLD
PUSH

0E7H
RSTS
D,STRIN

.~ .
Xr

VLD1

H, TEMP1
5

FACDE

8

A

DIMSW

o
> I m

-

W W oo P

PARCT
PSW

PARCT
SPCTR

;SAVE H,L IN D,E
;TEST IF STRING
;LOAD FLOATING POINT
;POINT BUFFER

;GET COUNT

;ADD ONE

;SAVE COUNT

;GET NEXT

;STORE IT

;POINT NEXT

;DITTO

;DECR COUNT

;LO0OP

;RETURN

;GET ITEM COUNT
;SAVE H,L
;TEST IF 1
;BRIF NOT

;GET COUNT
;POINT AREA
;GO ZERO IT
;RESTORE H,L
;SET COUNT
;RETURN

;TEST IF 2
;ELSE, ERROR
;POINT 2ND ARG

;GET HI ADDR
;POINT NEXT

3JGET LO ADDR

;LOAD THE ARG

;POINT AREA

;SAVE THE ARG
;CONTINUE

;CONVERT FACC TO D,E
;PUT D,E TO B,C

;SAVE coL
;POINT 2ND ARGUMENT
;LOAD IT IN FACC
;CONVERT TO D,E
3GET coL

;GET A ZERO

RESET sSw

. 3RETURN

;GET HI NAME
;SET BIT
;RESTORE

; SAVE NAME

3SAVE H,L IN D,E
;GET PAREN COUNT
; SAVE

;CLEAR REG A
;RESET COUNT
JGET STACK COUNTER
JSAVE IT

"PAGE 62
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138G 210000 LXI H, 0 ;GET A ZERC
T13EC 226622 SHLD SPCTR  ;RESET CTR
L3EF 2A5022 LHLD EXPRS  ;GET EXPRST
13F2 €5 PUSH H SSAVE IT
13F3 23 INX H ;POINT NEXT
13F4 3600 MV 1 M, 0 ;SET NEW START
13F6 225022 SHLD EXPRS  ;SAVE IT
13F9 3A7220 LDA DIMSW  ;GET PREV SE
13FC F5S PUSH PSW SSAVE IT
13FD EB XCHG ;RESTORE H,L
13FE 3ESFF MV A,0FFH ;GET ON VALUE
1400 327220 STA DIMSW  ;SET Sw
1403 CD950F CALL LOOKD  ;RECURSIVE CALL
1406 F1 POP PSW ;GET DIM SW
1407 327220 STA DIMSW  ;REPLACE IT
140A 225622 SHLD ADDR3  ;SAVE H,L
1400 €1 POP H ;GET EXPRST
140E 225022 SHLD EXPRS  ;SAVE IT
1411 E1 POP H SGET STACK COUNTER
1412 226922 SHLD SPCTR  ;RESTORE IT
1415 F1 POP PSW ;GET PAREN COUNT
1415 326822 STA PARCT  ;RESTORE IT
1419 €1 POP. H  SGET—NAM
141A D5 PUSH D sSAVE ROW
1418 C5 PUSH 8 ;SAVE COL
141C EB XCHG ;PUT NAME IN O,E
1410 CD3418 . CALL SEARC ;GO FIND ADDRESS (PUT IN D,E)
420 D1 POP D ;GET ADDR
1421 C1 POP 3 SRESTORE COL
1422 D1 POP D ;RESTORE ROW
1423 CD8S13 CALL SUBSC  ;GET SUESCRIPT (RETURNS ADDR IN H,L)
1426 E8 XCHG SSAVE IN D,E
1427 2A5622 LHLD ADOR3  ;GET H,L
142A ES PUSH H SSAVE ON STACK
1428 C30820F JMP LOV ;CONTINUE

; PAGE
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142E

142€
142F
1431
1434
1436
1438
1438
143€
143F
1441
144y
1445
1446
1447
1448
1448
144C
144E
1451
1454
1455
1456
1457
145A
145D
145E
145F
1462
1463
1464
1465
1466
1467
146A
1468
146C
1460
146E
146F
1470
1473
1476
1477
1478
1478
147¢C

EB
0EO0O
CD8814
0600
FE2E
C23E1lL
CDA214
Fl
F618
325822
78

81

F5

D5
CcoDD16
1A
FE&LS
C26C14
215C22
OF

Dl

13
CD8814
3A5822
Cl

o4
F26414
2F
3C

Cl

30

FS
215C22
D5

EF

El

Fl

c8

ES
219E1D
FA8014
3D

F5
CD1817
Fl

El

PAGE 64
V4
FIN EQU $ fﬁ)
V4
; FLOATING POINT INPUT CONVERSION ROUTINE
; )
; THIS SUBROUTINE CONVERTS AN ASCII STRING OF CHARACTERS
; TO THE FLOATING POINT ACCUMULATOR. THE INPUT FIELD
; MAY CONTAIN ANY VALID NUMBER, INCLUDING SCIENTIFIC
; NOTATION (NNN.NNNNE+NN).
; THE INPUT STRING IS TERMINATED B3Y ANY NCN-NUMBERIC CHAR
; .
?
XCHG ;PUT ADOR TO D,E
MV I c,o0 ;INITIAL VALUE EXCESS DIGIT COUNT
CALL FINS ;GET INTEGER PORTION
MV I B, 0 ;CLEAR DIGIT COUNT
CPI 1ot ;TEST IF DEC-POINT
JNZ FIN2 ;BRIF NGT
CALL FINS ;GET FRACTION
FIN2:  POP PSW ;GET SIGN
OR1 24 ;SET UP FOR FLOAT
STA FACC
MOV A,B ;GET 4 FRACTION DIGITS
ADD C ;+ EXCESS DIGITS
PUSH PSW ;SAVE POWER OF TEN
PUSH 0 ;SAVE PTR
CALL FNORM  ;NORMALIZE NUMBER j;>
LDAX D ;GET NEXT CHARACTER N
CPI g ;TEST [F EXPONENT
JNZ FING ;BRIF NOT
LXI H,FTEMP ;POINT SAVE AREA
RST 3 ;SAVE ACC
POP D ;RESTORE PTR
INX D ;SKIP 'E!
CALL FINS ;GET.NUMERIC EXP
LDA FACC+3 ;GET EXPONENT
POP 8 ;EXPONENT SIGN
INR 8 ;TEST
JP FIN3 ;BRIF NOT NEG
CMA ;NEGATE EXPONENT
INR A
FIN3:  POP 8 ;POWER OF TEN
ADD 8 ;ADD EXPONENT
PUSH PSW ;SAVE COUNT
LXI H,FTEMP ;RESTORE NUMBER
PUSH 0 5SAVE PTR
RST 5 ;LOAD IT
FING:  POP H ;RESTORE PTR
POP PSW ;RESTORE COUNT
FINS: . RZ ;RETURN IF ZERO
PUSH H ;SAVE H,L
LXI H,TEN  ;POINT CONSTANT: 10
JM FIN7 ;BRIF DIVIDE NEEDED )
OCR A ;DECR COUNT _J
PUSH PSW ;SAVE COUNT
CALL FMUL ;GO0 MULTIPLY 8Y 10
FIN6:  POP PSW ;RESTORE COUNT

POP H JRESTORE H,L



BASIC.8K

1470
;80

81
1482
1485

1488
1488
1480
1490
1493
1494
1495
1499

14QA
14G6C
149F
14A0
YAl
bA2
14A3
14AL
14AR
15A7
14AG
14AA
14A8
14AC
L4AD
1480
1481
1484
1487
1488
1439
148A
1488
148€
14BF
14CO0
14C1
14C3
14CH
"4C7
4C8
_.u4Cs
14CA
14CC
14CD
14Cc

C35E1LYL
3C
F5
co9al7
C37814

215822
05804
cosclc
210080
1A
FE2D
CAAG1Y
55

Fg2s
CAAQ1Y
18

£3

g5

13

1A
FE3O
D8
FE3A
Do

05

D5

C5
CCOS1G
37
CABE1lYL
216022
EF

Cl

ac

D1
C3IA21Y4
Cl

D1

1A
E60F
215822
85

77

23

7E
CEOQ
77

23

7€

FIN7:

; FINS

e %o e %o e

FINS:

FIN3A:

FING:

FINB:

JMP
INR
PUSH
CALL
JMP

CONV

ON ENTRY,

ON EXIT, S

8=D1
C=£X

LXI
MV I
CALL
LXI

LDAX

CPI
JZ
MOV

CPI
JZ
DCX
XTHL
PUSH
I[NX
LDAX
CPI

- RC

CPI
RNC
DCR
PUSH
PUSH
CALL
ORA
JZ
LXT
RST
POP
INR
pPoP
JMP
POP
pOP
LDAX
AN
LXI
ADD
MOV
oCX
MOV
ACI
MOV
DCX
MOV

PAGE 65
FINS ;CONTINUE
A ;INCR CCUNT
PSW ;SAVE COUNT
FOIV ;GO DIVIDE 8Y 10
FING ;LOOP
ERT NUMBER STRING TO FACC
C=INIT VALUE EXCESS DIGIT COUNT
DE=INPUT STRING
IGN IS ON STACK
GIT COUNT
CESS DIGIT COUNT
H,FACC ;CLEAR FACC
B,u
ZEROM
H,8000H ;ASSUME MINUS
e ;GET CHAR
[}
FINSA
H, L ;NOPE, MUST 8E PLUS
;(B 1S CLEARED BY ZERCM)
l+l
FINSA
D ;NEITHER, BACK UP POINTER
;GET RETURN, PUSH SIGN
H ;RESTORE RETURN
D ;POINT NEXT
D ;GET CHAR
! ;TEST IF LESS ZERO

;RETURN IF IS
91 +1 ;TEST IF GT NINE
;RETURN IF IS

3 ;DIGIT COUNT
D ;SAVE PTR
8 ; SAVE CCUNTERS
FMTEN ;MULTIPLY FACCHTEN
A ;TEST FOR CVERFLOW
FINS ;BRIF NO OVERFLCW
H,FTEMP+4
5 JRESTCRE QLD FaACC
8 ;RESTORE CQUNTERS
c ;EXCESS DIGIT
D
FINS
38 ;RSTORE COUNTERS
D ;6 PTR
D ;GET THE CIGIT
OFH ;MASKX OFF ZCNE

" H,FACC+3 JPOINT ACC
M v ;ADD
M, A ;STORE
H ;POINT NEXT
A,M ;LOAD
0 ;PLUS CARRY
M, A ;STORE

H SPOINT NEXT
A, M ;LOAD
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14CF CEOQ ACI 0 ;PLUS CARRY
1401 77 MOV M, A ;STORE
1402 C3A214 JMP FINg ;LOOP

; MULTIPLY FACC BY TEN

1405 216022 FMTEN: LXI H, FTEMP+4

1408 OF RST 3 ;SAVE FACC
14D9 CDES14 CALL FIND ;%2

14DC CDE514 CALL FIND ;Y

14DF 216322 , LX1 H,FTEMP+7

1482 CDES81Y CALL FINDO ;%5

1465 215822 FIND:  LXI H,FACC+3;00UBLE FACC
1468 115822 FINDO: LXI D,FACC+3

14E8 0604 MV 8,4 ;BYTE COUNT
14ED0 C3F018 JMP FADDT  ;ADD & RETURN

; PAGE
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;
FO = FOUT EQU $
; FLOATING POINT QUTPUT FCRMAT ROUTINE
;
; THIS SUBRCUTINE CONVERTS A NUMBER IN FACC TO A
; FORMAT SUITASLE FQOR PRINTIMG. THAT IS, THE
; NUMBER WILL 82€ IN SCIENTIFIC NOTATION IF EXPONENT
; 1S > 5 OR < =2, OTHERWISE IT WILL BE ZERO SUPPRESSED
; CN BOTH SIDES.
. ; ]
14FQ 115822 Lx1 D,FACC+3 ;POINT LS8
14F3 1A LDAX D ;LOAD I T
1uFY4 FH07 ORI 07H 3MASK FOR QUTPUT
14F6 12 STAX D ;sREPLACE
14F7 CDCE18 CALL FTEST ;GET SIGN OF NUMBER
14FA 3620 . MVI M, " ! ;O0EFAULT SPACE
14FC F20115 JP FOUTQ ;BRIF NOT MINUS
14FF 3620 MV I M, -1 ;MOVE DASH
1501 23 FOUTO: INX H ;PCOINT NEXT
1502 C20815 JNZ FOUT?2 ;BRIF NOT ZEROQ
150; 3630 MV I M,'0! ;MOVE THE ZERO
1507 23 INX H ;POINT NEXT
1508 3620 MV [ M,! ! ;MOVE SPACE FCLLCWING
150A C9 RET ;RETURN
1508 3A5822 FOUT2: LDA FACC ;GET SIGN & EXP
SCE.CDOC18 CALL FEXP ;EXPAND EXPONENT
1511 C21615 JINZ FOUTV ;BRIF NOT ZEROC
1514 3280 MV I A,30H ;SET NEG
1516 £63¢0 FOUTV: ANI 80H ;ISOLATE
1518 327522 STA DEXP ;SAVE SIGN
1518 ES PUSH H ;SAVE H,L
151C 3A5822 FOUT3: LDA FaCC ;GET SIGN § EXP
151F CCODC18 CALL FEXP ;EXPAND SXP
1522 FEQL CP1 1 ;TEST RANGE
1524 F23015 JP FCUTS ;BRIF IN RANGE
1527 217522 FOUTH: LXI H,DEXP ;POINT DEC.EXP
152A 34 INR M ;INCR IT
1528 219€1D LX1 H, TEN ;POINT COMNST: 10
152E F23715 JP FOUTS ;BRIF POS.
1531 CD1317 CALL FMUL sMULTIPLY
1534 C31C15 JMP FOUT3 ;LOOP
1537 CD9817 FOUTS: CALL FDIV ;DIVIDE
153A C31C15 JMP FCUT3 ;LooP
1530 FE05 FOUTGE: CPI S ;TEST HIGH RANGE
153F F22715 JP FOUTY ;8RIF 5 CR GREATER
1542 215C22 LX1I H,FTEMP ;POINT SAVE AREA
1545 DF RST 3 ;STORE IT \
1546 345822 LDA FACC ;GET EXPONENT
1549 CO0OC13 CALL FEXP ;EXPAND
154C 0EGH MV [ ¢,5 ;DIGIT COUNT
1545 CD8215 CALL FOUTS3 ;SHIFT LEFT
1551 FEQA CPI 10 ;TEST IF DECIMAL DIGIT

1553 FASDI1S JM FOUTU ;8RI= LT

1559 215C22 LXI H,FTEMP ;PCINT SAVE AREA
1539 cF RST 5 ;LCAD 1T

155A C32715 JMP FCUTL ;ONCE MORE

1550 CD7¢G1l5S FCUTU: CALL FOUTY ;PUT DIGITY



8ASIC.8K

1550
1561
1564
1567
156A
1560
1570
1572
1573
1574
1575
1576
1577
1579
157C
157€
157F
1580
1581
1582
1583
1584
1587
158A
158C
158D
158E
158F
1590
1591
1594
1595
1598
1599
159A
159C
159D
15A0
15A2
15A3
15A4
15A7
15A9
15A8
15AC
15AD
15AE
15AF
1580
1581
1582
1584
1585
1587
158A
158C
1580
158E

AF FOUT7:
325822
CDD514
CD7015
C264Q015
C39915
F530
El

E3

77

23

79
FEOB
C27F15
362E
23

E3 FOUTA:
0D

E9

5F FouTs:
AF . :
325822
215822
0504
7€ FOUTD:
17

77

28

05

C28C15

1D

C28715

ce -

El FOUTH:
35845

23

3A7522

35628

57

87

F2B015

362D

E67F

2F

3C

57

2F

3C

23 FOUTI:
E5

1EFF

1C FOUTJ:
D60A

F28415

C50A

47

7B

CD7015

FOUT9:

FOUTC:

XRA
STA
CALL
CALL
INZ
JMP
ORI
POP
XTHL
MOV
INX
MOV
CPI
JNZ
MV 1
INX
XTHL
DCR
PCHL
MOV
XRA
STA
LXI
MV 1
MOV
RAL
MOV
DC X
DCR
UNZ
DCR
JNZ
RET
POP
MV I
INX
LDA
MV 1
MOV
ORA
JP
MV
ANT
CMA
INR
MOV
CMA
INR
INX
PUSH
MV T
INR
Sul
JP
ADI
MOV
MOV
CALL

PAGE 68
A ;CLEAR STATUS
FACC ;AND OVERFLOW
FMTEN  ;MULTIPLY BY TEN §/j>
FOUTY ;PUT DIGIT .
FOUT7? ;LOOP
FOUTH ;GO AROQUND
30H ;DEC. ZONE
H ;GET RETURN ADDR
EXCH WITH TOP (PTR)
M, A ;PUT DIGIT
H ;POINT NEXT
A,C ;GET COUNT
6 ;TEST IF 1ST
FOUTA ;BRIF NOT
M, *t.! ;MOVE DEC. PT.
H ;POINT NEXT
JEXCH WITH RTN
o ;DECR COUNT
;RETURN
E,A ;SAVE BIT COUNT
A ;CLEAR ACC FLAGS
FACC ;AND OVERFLOW
H,FACC+3 ;POINT LSB
8,4 ;BYTE COUNT \
A,M ;GET A BYTE
;SHIFT LEFT
M, A ;STORE
H ;POINT NEXT .
B ;DECR CTR ~x:>
FOUTD ;LOOP
E - ;DECR BIT CTR
FOUTC ;LO0OP
;RETURN
H ;GET PTR
M,'E? ;EXPONENT
H ;POINT NEXT
DEXP ;GET EXPONENT
M, 14! ;DEFAULT
D,A ;SAVE NUMBER
A ;TEST IT
FOUTI ;BRIF POS
M, 1=t ;ELSE, DASH
7FH ;STRIP DUMB SIGN
;COMPLEMENT
A ;PLUS ONE (TWOS COMP)
D,A ;SAVE IT
;RE-COMPLEMENT
A ;PLUS ONE
H ;POINT NEXT
H ;SAVE PTR
E,-1 AND QFFH ;INIT CTR (TENS)
E ;ADD ONE
10 ;LESS 10
FOUTJ ;LO0P
10 ;CORRECT UNITS )
8, A ;SAVE UNITS '
ALE ;GET TENS
FOUTS

;OUTPUT
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15C1
T C2
,C5
15C5
15C8
15C9
15CA
15CD
15CF
1500
1503
1505
1506
1507
1509
1508
15D0C
1500
15€E0
15€1
15€2
15E4
15E5
15€5
15€8
15E9
“EA
E3
15€E
15F1
15F2
15F3
15F4
15F5
15F5
15F7
15F3
15F9g
15FC
15FD
15F€
1600
1603
1605
1608
1609
1608
160C
150D
160€
1610
611
13
18
1617
1518
161A
1612

73
CD7015
£l
3620
7A

87
F2D315
FEFE
D3
C30615
FEOS
D0

YF
0605
3620
28

05
C20915
E8

78
D505
6F

7A
DEQO
57

79

37
CAFC15
FALLL6
43

23

7€

70

23

77

23

00
C2F115
E8

7E
FE30
C20916
3620
28
C3FD1S
FE2E
23

co

283
3520
c9
FEFF
C21F16
23

7€
352¢&
23

77

FOUTK:
FOUTL:

FOUTM:

FOUTN:

FOUTO:
FOUTP:

FOUTQ:

FOUTR:

MOV
CALL
POP
MV I
MOV
ORA
JP
CPI
RC
JMP
cPI
RNC
MOV
MV I
MV
DCX
DCR
JNZ
XCHG
MOV
SUI
MOV
MOV
s81
MOV
MOV
ORA
Jz
JM
MOV
INX

- MOV

MOV
CIX
MOV
INX
DCR
JNZ
XCHG
MOV
CPI
JUNZ
MV I
DCX
JMP
CP1
INX
RNZ
DCX
MV ]
RET
CPI
JUNZ
eCX
MOV
MV 1
INX
MOV

A,B
FOUTY
H

M'7 ]
A,D

A
FOUTK

-2 AND OFFH

FOUTL

~
m

[
O »

0O P

“

uTo

s OO0

X C
—
A

.~ N
w X

MOIZXTITIprIonmnAOnr P lLTo>wv>
-
h o

;GET UNITS

;OUTPUT

;GET PTR

;SPACE AFTER

;GET DEC EXPON

;SET FLAGS

;BRIF POS.

;TEST FOR MIN
JRETURN [F LESS THAN =2
;GO AROQUND

;TEST IF TOO BIG )
;RETURN IF 6 QR GREATER
;SAVE EXPONENT

;CTR

;SPACE QUT EXPONENT
;POINT PRICR

;PECR CTR

;LOOP

;FLIP/FLOP

;GET LOW BYTE

;POINT TO DOT

;PUT DOWN

;GET HIGH

;IN CASE OF BORROW
;PUT DOWN

;GET EXPONENT

;TEST SIGN

;B8RIF ZERO

;8BRIF NMEGATIVE

;GET HIGH BYTE

;POINT NEXT

;GET LCW BYTEZ

;SHIFT DCT TQ RIGHT
;POINT 2ACK

;MOVE THE OIGIT LEFT
;PCINT NEXT

;DECR CTR
;LOOP
;POINT END

;GET A DIGIT/DOT

;TEST FOR TRAILING ZERO
;8RIF NOT

;SPACE FILL

;POINT PRIOR

;LOoOP

;TEST FOR TRAILING DOT
;UUST IN CASE NOT
;RETURN IF NOT

;RESET PTR

;SPACE IT OUT

;RETURN

;TEST [F -1

;ELSE -2

;POINT SIGNIFICANT
;GET THE CHAR

;MOVE THE DOT

;POINT NEXT

;SHIFT THE OIGIT

PAGE 69
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161C
161F
1620
1621
1623
1624
1525
1626
1627
1629
162A
1628
162C
162D
162E
162F
1632
1634

1637

1637
1638
1639
163A
153D
163E
1641
1644
1647
16438
1649
164C
1640
164E
1651
1654
1655
1656
1658
1658
165C
165D
1660
1663
1664
1665
1668
1668
166C
16€0
1670
1673
1674

C3FC15
28

7E
3630
23

77

62

68
0506
28

7E

23

77

28

g5
€22915
362E
C3FC15

23

7E

B7
CACE18
28
CDCE18
CA2800
CoODC18
47

7€
CDOC18
4F

90
CA6316
F25616
2F

3C
FEL8
DA6316
78

91
F2CE18
C32800
F5

cs
115C22
CD561C
c1

Fl
CA9416
215022
Fs

78

FOQUTS:

FOUTT:

nee
>
(@}
(o}

e %o e o ‘eo

FADD3:

FADODL

JMP

DCX
MOV
MV 1
INX
MOV
MOV
MOV
MVI
BCX
MOV
INX
MOV
DCX
DCR
JINZ
MV I
JMP

EQU

INX
MOV
ORA
JZ
bCX
CALL
JZ
CALL
MOV
MOV
CALL
MOV
su8
JZ
JP
CMA

. INR

CcPI
JC
MCV
sus
JP
JMP
PUSH
PUSH
LXI
CALL
POP
pPOP
JZ
LXI
PUSH
MOV

PAGE 70

FOUTO ;GO ZEROC SUPPRESS

H ;POINT ONE TO LEFT
A,M ;PICK UP DIGIT
M,'0'  ;REPLACE

H ;POINT RIGHT

M, A ;PUT THE DIGIT

H,D ;GET LGOW ADDR

L,E ;POINT LAST DIGIT
8,6 ;CTR

H ;POINT PRITO

A,M ;GET A DIGIT

H ;POINT

M,A ;PUT IT ONE TO RIGHT
H ;POINT

B ;DECR CTR

FOUTT ;LOOP

M,'.'  ;MOVE THE DOT
FOUTO  ;CONTINUE

FLOATING POINT ADD THE NUMBER AT (H,L) TO THE FACC

H ;POINT FIRST DIGIT
A,M ;LOAD IT

A ;TEST IT

FTEST  ;BRIF ZERO

H ;POINT BACK

FTEST ;GO TEST SIGN OF FACC
RSTS- ;JUST LOAD IF FACC = 0
FEXP ;GO GET EXPONENT

B, A ;SAVE EXPONENT

A,M ;GET EXPONENT OF ADDR
FEXP ;GO GET EXPONENT

C,A ;SAVE THE EXPONEMT

3 ;GET DIFFERENCE OF TWO EXPONENTS

FADD4  ;BRIF THEY'RE EQ
FADD3  ;BRIF DIFFERENCE IS POSITIVE
;COMPLEMENT ACC

A ;PLUS ONE (TWO'S COMPLEMENT)
24 ;COMPARE DIFFERENCE TQ MAX
FADD4 ;BRIF LESS

A,B ;GET EXPON OF ADDUEND

C ;GET TRUE OIFFERENCE AGAIN
FTEST ;BRIF FACC > ADDER

RSTS ;ELSE, ADDER > FACC

PSW ; SAVE DIFFEREMNCE

B ; SAVE EXPONENTS

D,FTEMP ;GET ADDR CF TEMP ACC
CPYL4H

8 ;GET EXPONENTS

PSW ;GET DIFFERENCE

FADDQ ;JUST ADD IF ZERQ
H,FTEMP+1 ;DEFAULT

PSW ;SAVE DIFFERENCE

A, 8 ;GET FACC EXPON
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1675
~1676

679
- 187C
1670
167F
1680
1681
1683
1634
1685
1686
16587
1688
168A
1688
168¢C
168F
1690
1691
1694
1694
1697
169A
1698
169€
18A1
. B8AL4
_.BA7
16AA
165A8
16AE
16AF
1582
1683
1584
1686
16389
168C
168C
16BE
16C1
16C4
16C7
16C9
16CA
15CB
16CC
1oCF
1501
1602
1603
1604

607
_.B6DA

g1
F28616
215822
79
ESTF
4F

7E
E680
Bl

77

23

F1

4F
0603
AF

ES
COFB18
El

0D
C28816
215C22
3A5822
AE
115822
215F22
FABCLH
CDEE18
D2CE18
E3
CD8917
3C
Cogl17
23

37
0603
COF818
C3CELR

0603
COE318
D2D016

215822

0503
37

7€

2F
020116
Cs01 .
77

23

05
C2CAlb
CCDD14
C37A0C

FADDS:

FADD7:

FADDS

FADDA

FNEG:
FNEGL:

FNEG2:

sus
JP

LXxI
MOV
AN
MOV
MOV
ANI

- ORA

MOV
INX
popP
MOV
MVI
XRA
PUSH
CALL
POP
DCR
JINZ
EQU
LXI
LDA
XRA
LXI
LXI
JM
CALL
JNC
XCHG
CALL
INR
CALL
INX
STC
MV 1
CALL
JMP
EQU
MV I
CALL
JNC
LXI
MV 1
STC
MOV
CMA
JNC
AD1
MOV
DC X
DCR
JNZ
CALL
JdMP
; PAGE

PAGE 71

;MINUS FTEMP EXPON

c
FACDSA ;BRIF TEMP MUST BE SHIFTED
H,FACC ;PCINT FLOAT ACC
A,C ;GET EXPONENT, SIGN
7FH ;STRIP EXP SIGN
C,A ;PUT BACK
A,M ;GET THE EXP
80H ;STRIP OFF QLD EXPON
C ;MOVE ADDER EXPCN TO IT
M, A ;REPLACE
H ;POINT FIRST DATA BYTE
PSW ;GET DIFFER
C,A ;SAVE IT
B,3 ;LO0P CTR (INNER)
A ;INIT CARRY TO Z
H ;SAVE ADDR
FSHFT ;G0 SHIFT
H ;GET ADDR
C ;DECR CTR
FADD7 ;LOOP
$
H, FTEMP
FACC ;GET EXPONENT
M ;SEE IF SIGNS THE SAME
D,FACC+3;POINT LEAST SIGN BYTE
H, FTEMP+3
FADDA ;BRIF SIGNS CIFFERENT
FADT3 ;ADD 3 BYTES
FTEST ;BRIF MO QVERFLOW
;POINT HL TO FACC
SYSGN ;SAVE SIGM, RETURN EXPONENT
A ; INCREMENT EXPQONENT
RSSGN JRESTORE SIGM TO EXPCONENT
H ;POINT DATA
;SET CY
8,3 ;CTR
FSHFT ;GO SHIFT IT
FTEST ;RETURN
S
8,3
FsusT ;SUBTRACT
FNORM ;BRIF NO BORROW
H,FACC+3;MUST NEGATE
8,3
A,M ;GET BYTE
FNEG?2
1 ; INCREMENT + COMPLEMENT=NEGATE
M, A
H
8
FNEGI1
FNGRM
NEG ;REVERSE SIGN
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1600

160D
16E0
16E1
16E2
16E3
16EL
16ES
16E6
16E7
16E8
16E9
16EA
16E8
16EE
16EF
16F0
16F1
16F2
16F5
16F6
16F7
156F9
16FA
16F8
16FC
16FD
16FE
1701
1702
1705
1706
1707
170A
1708

170C

170C
L70F
1712
1715

215822
7E

28

B6

28

B6

28

46

77

(o

70

Cc5
CD8917
77

23

7E

87
FAGS517
23

23
0603
7E

17

77

28

05
C2F316
35
C3EF16
28

7€
CD9117
Cl

Cc9

CD7AQCC
CC3716
CD7A0C
C3CEL8

;
FNORM

e We %o %o Be W

FNRM1:

FNRM2:

FNRM3:

THAT 15,

EQU

LXI

MOV
DCX
ORA
DCX
ORA
DCX
MOV
MOV
RZ

MOV
PUSH
CALL
MOV
INX
MOV
ORA
JM

INX
INX
MV I

MOV
RAL
MOV
DCX
DCR
JNZ

DCR

JMP
DCX
MOV
CALL
POP
RET

EQU

H,FACC+3

XWIXIXITTI

M
LA
M, 8

B
SVSGN
M, A

H

A,M

A
FNRM3

>POIX

FNRM2
M
FNRM1
H
A,M
RSSGN
B

PAGE 72

NORMALIZE THE FLOATING ACCUMULATOR
THE FIRST BIT MUST BE SIGNIFICANT

;POINT LSB
;LOAD IT
;POINT PRIOR
;MERGE
;POINT PRIOR
;MERGE

;SAVE EXPONENT
;CLEAR

;RETURN ON NOTHING TO NORMALIZE
;RESTORE EXP

;SAVE C FOR CALLER

;SAVE SIGN

;STORE EXPANDED EXPONENT
POINT TG MOST SIGN SYTE

;GET MSB

;TEST IT

;BRIF NORMALIZED

;POINT LS8

;SHIFT COUNT
;SHIFT LEFT

;ADJUST EXPONENT
;LOOP
JPOINT BACK TO EXPONENT

;RESTORE SIGN
;RESTORE C

a

’

; .

5 FLOATING POINT SUBTRACT THE NUMBER AT (H,L) FROM THE FACC
;

’

CALL
CALL
CALL
JMP

;PAGE

NEG
FADD
NEG
FTEST

;NEGATE FACC
;ADD
JNEGATE RESULT
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718

1718
1718
171C
1710
171€
171F
1720
1723
1724
1727
1728
1728
172C
172F
1731
1732
1735
1738
173A
1720
740
1742
1743
17484
1745
1746
1747
17438
1749
174C
174€
1750
1753
1754
1755
1756
1757
1758
1759
175C
175F
1762
1765
1767
175A
'76C
- .T5F
1770
1771
1772
1773

CDCE13
c8

23

7€

28

87
CA2800
ES
CO7F17
80
cDg1ll7
El
116522
0503
23
CCs531C
215C22
0606
CCS5E1LC
115922
0503
1A

77

AF

12

13

23

¢5
c245217
GELS8
0503
216522
AF

7€

1F

77

23

05
c25417
D26A17
115822
216422
0606
CCFO018
0605
216422
AF

7€

17

77

22

Ve e g e .

;
FMUL

FMULS:

FMULG:

FMUL7 :

FMULS:

FMULY:

EQU

CALL
RZ
INX
MOV
OCX
ORA
JZ
PUSH
CALL
ADD
CALL
POP
LXI
MV I
INX
CALL
LXI
MV [
CALL
LXI
MV 1
LDAX
MOV
XRA
STAX
INX
INX
OCR
JNZ
MV 1
MVI
LXI
XRA
MOV
RAR
MOV
INX
OCR
JNZ
JNC
LXI
LXI
MV I
CALL
MVI
LXI
XRA
MCV
RAL
MOV
DCX

PAGE 73

FLOATING POINT MULTIPLY THE NUMBER AT (H,L) TO THE FACC

FTEST  ;TEST FACC
;RETURN IF ZERO

H ;POINT 1ST CIGIT OF MULTIPLIER
A,M ;LOAD IT

H ;RESTORE

A ;TEST IF ZERO

RSTS ;GO LOAD TO FACC IF IT IS

H ;SAVE MULTIPLIER ADCRESS

MDSGN  ;GET SIGN PROCUCT, & BOTH EXPONENTS
8 ;ADD EXPONENTS

RSSGN  ;RESTORE SIGN

H ;RESTORE

D, FTEMP+9 ;POINT TEMP STORAGE

B,3 ;BYTE COUNT

H ;POINT MSD

COPYH ;MOVE MULTIPLIER
H,FTEMP ;POINT DIGIT 7 CF RESULT
8,6 ;LCCP CTR
ZEROM ;GO ZERQ EIGHT BYTES
D,FACC+1 ;PCINT 1ST DIGIT OF ACC
8,3 ;LCOP CTR
;GET AN ACC DIGIT PAIR
;PUT TO TEMP STCRAGE
;ZERQ A
;CLEAR ACC
;POINT NEXT
;DITTO
;DECR CTR
uLs ;LOOP
24 ;OUTTER LOOP CTR
3 ;CTR
FTEMP+Q ;POINT MULTIPLIER
jCLEAR CY
M ;GET BYTE
;SHIFT RIGHT
A ;PUT DOWN
;POINT NEXT
;DECR CTR
FMUL7 ;LOQP
FMULS ;BRIF ZERO BIT

~
>

PPITTONMTOOr X0

~

-

mT X

C,FTEMP+2 ;POINT RESULT
H,FTEMP+8 ;POINT MULTIPLICAND
8,5 ;SIX S8YTE ADD
FAODT ;GO ADD
8,6 ;S1Z 8YTE SHIFT
H,FTEMP+8 ;POINT MULTIPLICAND
A ;CLEAR CY
A, M ;GET BYTE

;SHIFT LEFT
M, A ;PUT BACT

H ;PGINT NEXT BYTE
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1774 @05
1775 C274Q17
1778 GO
1779 C24El7
177C C3D016

177F CD8917
1782 47
1733 215822
1786 79
1787 86
1788 77

1789 7&
178A E680Q
178C 4F
1780 7E
178€E C3DC18

1791 CD7118
1794 EBT7F
1796 81
1797 77
1798 C3CELl8

DCR
JNZ
DCR
JNZ
JMP

ON ENTRY:
(HL) =

ON RETURN:
A

8

- C

Ve We %o e e e Ny, e we

MDSGN: CALL
MOV
LXI
MOV
ADD
MOV

SVSGN

ON ENTRY:
(HL) =

ON RETURN:

e oo Ve W e ey

c

SVSGN: MOV
AN1
MOV
MOV
JMP

RSSGN
ON ENTRY:

(HL) =

Ve %o Yo e W Be Gy e ‘es

RSSGN: CALL
AN
ORA
MOV
JMP

; PAGE

(FACC)=

PAGE 74

B ;DECR CTR
FMULS  ;LOOP

c ;DEC BIT COUNT
FMUL6  ;CONTINUE
FNORM ;GO NORMALIZE

MDSGN GET SIGN PRODUCT AND EXPONENTS FOR MULT & DIV

ONE NUMBER
THE QOTHER

EXPONENT OF FACCCEXPANDED)
OTHER EXPONENT

SIGN PROOUCT

HL DESTROYED

SVSGN  ;GET SIGN IN C, EXP IN A

B,A ;SAVE EXPONENT
H, FACC

A,C ;GET SIGN

M MULTIPLY SIGNS
M, A ;PUT DOWN

GET SIGN AND EXP

EXPONENT

A = EXPANDED EXPONENT
SIGN IN HI ORDER BIT

A,M ;GET EXPONENT

80H ;ISCLATE SIGN

C,A

A,M

FEXP ;EXPAND EXP AND RETURN

RESTORE SIGN TO EXPONENT

(HL)=EXPONENT

A = EXPANDED EXPONENT
C = SIGN
ON RETURN

A = EXPONENT

EXPONENT WITH SIGN

Z,M BITS SET FOR EXPONENT

FOVUN ;CHECK FOR CVER/UNDERFLQOW

7FH ;REMOVE EXPONENT SIGN
C ;ADD SIGN
M, A ;SET DOWN

FTEST  ;SET Z,M BITS
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1798

1798
179€
179F
17A0
17A1
17A2
17A3
17A5%
1747
17AA
17A8
17AC
17AF
1782
1785
1787
1788
178A
1788
178C
1780
78BE
.178F
17C0
17¢1
17C4
17C5
17¢C7
17¢8
17CA
17¢3
17CE
1700
1703
1706
1708
1708
170€
17€1
17€4
17€6
17€¢
17€A
T 17€8
17€0D
17F0
17F1
7F2
~17F3
17F4
17F5

CDCE1S8
c3

23

7E

283

B7
CAQ71C
ES
CD7F17
90

3C
CDG117
115922
215C22
3500
232
0603
1A

77

AF

12

23

13

05
C28A1l7
01
0503
13
3600
23
CD4D1C
gE1lg
115F22
216322
0604
CDE318
D2EAL7
115F22
216322
0504
CDFO13
37

3F
0503
215822
7€

17

77

23

05
C2FQ17

;
FDIV

“e e N WMo v

FDIV3:

FDIV5:

FOIV6:

FDIV7:

EQU

CALL
RZ
INX
MOV
DCX
ORA
JZ
PUSH
CALL
SUB
INR
CALL
LXI
LXI
MVI
INX
MVI
LCAX
MOV
XRA
STAX
INX
INX
DCR
JNZ
porP
MV
INX
MVI
INX
CALL
MV I
LXI
LXI
MVI
CALL
JNC
LX1I
LXI
MVI
CALL
STC
CMC
MVI
LXI
MOV
RAL
MOV
DCX
CCR
JNZ
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FLOATING POINT DIVIDE THE NUMBER AT (H,L) INTO THE FACC

FTEST ;TEST IF FACC ZERO
JRETURN IF IT IS

H ;POINT 1ST DIGIT OF DIVISOR

A, M ;LOAD IT

H ;POINT BACK

A ;TEST 1F ZERO

ZMERR  ;DIVISION 8Y ZERO = ERROR

H ;SAVE DIVISOR PTR .

MDSGN  ;GET SIGN ON STACK, EXPS INTO A,8
8 ;SUBTRACT EXPONENTS

A ;PLUS ONE

RSSGN ;SET SIGN/EXPONENT IN FACC
0,FACC+1
H,FTEMP ;PCINT TEMPORARY STORAGE

M, 0 ;CLEAR MSB

H ;POINT NEXT

8,3 ;LOOP CTR

] ;GET B8YTE FRQOM FACC
M, A ;PUT TO FTEMP

A ;CLEAR A

D ;ZERO FACC

H ;POINT NEXT

D ;DITTO

3 ;DECR CTR

FDIV3 ;LooP

») ;GET ADDR

8,3 ;LOCP CTR

») ;PCINT MSD OF DIVISQR
M, 0 SCLEAR MSS

H ;POINT NEXT

CCPYD ;GO MQoveE IT

C,24 ;OUTER LOOP CTR
D,FTEMP+3 ;POINT DIVIDEND
H,FTEMP+7 ;AND DIVISOR
B,b4 ;CTR

FSUBT ;GO SUBTRACT
FOIVSE ;BRIF NO GO

D,FTEMP+3 ;POINT DIVICEND
H, FTEMP+7 ;AND DIVISOR
8,4 ;CTR

FADDT ;GO RE-ADD
;TURN ON CY
;REVERSE CY

8,3 ;CTR
H,FACC+3 ;POINT LS8
A, M ;LOAD BYTE
;SHIFT LEFT
M, A ;REPLACE
H ;POINT NEXT
8 ;DECR CTR
FOIV7 ;L0O0P
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17F8
17F9
17FB
17F€E
17FF
1800
1801
1802
1803
1806
1807
180A

1800
1810
1812
1813
1815
1818
181A
1810
181F
1822
1823
1826
1827
1828
1829
182A
1828
182E
182F
1830
1831
1832
1835
1836
1839
183A
1838
183C
183F
1840
1841
1844
1845
1846
1847
18438
1849
184A
1840
184E
184F
1852
1853

AF
0504
215F22
7E

17

77

28

a5
C2FELl7
00
c20017
C3D01¢6

112021
0500
7€
FE22
CA2E18
FE27
CA2E18
FE2C
CAL4118
B7
CAL4113
o4

13

12

23

CF
C31018
LF

23

7€

B89
CA3F138
B7
CALlFI1C
o4

13

12
C32F18
23

CF
112021
78

12

D1

g8

E3

D5
CD3106
El

o}
coC3le
05

7A

FOIVS:

O\- ve ‘oo

ETST:

GETS1:

GETS2:
GETS3:

GETSHL:

GETSS:

GETSS8:

XRA
MVI -
LXI
MOV
RAL
MOV
DCX
DCR
JNZ
DCR
JNZ
JMP

LXI
MV1
MOV
CPI
JZ
CPI
JZ
CPI
JZ
ORA
JZ
INR
INX
STAX
INX
RST

“JMP

MOV
INX
MOV
CMP
JZ
ORA
JZ
INR
INX
STAX
JMP
INX
RST
LXI
MOV
STAX
POP
XCHG
XTHL
PUSH
CALL
POP
RET
CALL
PUSH
MOV

PAGE 76

A ;CLEAR FLAGS
B, 4 ;CTR
H,FTEMP+3 ;POINT DIVIDEND
A, M ;LOAD BYTE
;SHIFT LEFT
M, A ;REPLACE
H ;POINT ENXT
] ;DECR CTR
FDIV8  ;LOOP
C ;DECR OTR CTR

FDIVS  ;LOOP
FNORM  ;WRAPUP

D,STRIN ;POINT BUFFER

UTILITY ROUTINE TO GET A VARIABLE'S ADDRESS TO H,L

8,0 ;INIT CTR

A, M ;GET THE CHAR

i ;TEST IF LIT TYPE
GETS2  ;BRIF IS

27H ;TEST IF QUOTED LITERAL
GETS2  ;BRIF IS

1, ;TEST IF COMMA
GETSS5  ;BRIF IS

A ;TEST IF END
GETSS  ;BRIF IS

8 ;COUNT IT

D ;POINT NEXT

D ;PUT CHAR

H ;POINT NEXT

1 ;SKIP SPACES
GETS1  ;LOOP

c,A ;SAVE DELIM

H ;SKIP THE QUOTE
A,M ;GET NEXT CHAR

c

GETSH ;BRIF IS

A,D ;GET HI BYTE

;TEST IF END OF LITERAL

A ;TEST IF END LINE

CVERR ;BRIF IS

8 sCOUNT IT

D ;POINT NEXT

D ;PUT CHAR

“GETS3 ;LooP

H ;SKIP END QUOTE

1 ;SKIP TRAILING SPACES

D,STRIN ;POINT BEGIN BUFFER

A,B ;GET COUNT

D ;PUT COUNT

D ;GET RETURN ADDR
;FLIP/FLOP
;PUT RET ON STACK, HL OF VAR

D ;SAVE H,L OF LOC

LET2A ;GO STCRE STRING

H ;RESTORE LOCATION
;RETURN

VAR ;GET VAR NAME

D ;SAVE ON STACK

B,

IN HL

)
//
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1854 87 ORA A ;TEST 17 ARRAY
855 F26C18 JP GETSY  ;8RIF NOT
~. 1858 CO3418 CALL SEARC ;GO GET ARRAY PARAMS
1858 3EFF MV 1 A,0FFH ;TURN ON SW
1850 327220 STA DIMSW ;SET IT
1860 E3 - XTHL ;SWAP ADDR ON STACK
1861 CC800F CALL EXPR ;GO GET RCW, COL PTRS
1864 E3 . XTHL ;SWAP ADDR ON STACK
1865 CD8518 CALL sussc ;GO POINT TO ENTRY
1868 E3 XCHG ;EXCHANGE
1869 E1 POP H ;GET ADDRESS CF STMT
186A C1 POP B ;GET NAME
1868 C9 RET ;RETURN
186C CD341E GETS9: CALL SEARC ;FIND ADDR
186F C1 POP 8 ;RESTORE NAME
1870 C9 RET ;RETURN
’
1871 = FOVUN EQU $

.
’

; TEST EXPONENT FCR OVERFLO CR UMDERFLOW

2’
1871 87 OVUN: ORA A ;TEST IT
1872 F27018 JP FOV1 ;BRIF POS.
1875 FEeC1 CPI 0C1H ;TEST FOR MAX NEG
1877 DO ’NC ;RETURN IF NO UNDER.
1878 3eCl MV [ A,Q0ClH ;SET EXPCONENT AT MINIMUM
. '37A C32ClC JMP UNERR
. _.37C FE40 FOV1: CPI LOoH ;TEST MAX POS
187F D38 RC ;RETURN IF NO OVER,
1880 3£3F MV [ A, 3FH ;SET EXPONENT AT MAXIMUM
1882 C3271¢C JMP OVERR
V4
1385 = SUBSC EQU $
;
’
; COMPUTES SUBSCR ADDR
; INPUT: B HAS ROW NUMSER (1ST suz)
; D HAS COL NUMBER (2ND SuU8)
; H HAS ADDR NAME
V4
1885 DS PUSH D ;SAVE COL
1886 €7 RST 4 ;ADJUST H,L
1887 FC ' DB -4 AND OFFH ;BY FOUR
1388 55 MOV D,M ;GET HI
1889 28 DC X H ;POINT LO
188A 5E MOV E,M ;GET LO
18838 7A MOV A,D ;GET HI
183C 28 CMP 8 ; COMPARE
188D DAOF1C JC SNERR ;BRIF EXCESS
1360 C29818 JINZ sugl ;BRIF NOT EQUAL
1893 78 MOV A,E ;GET LO
1394 B89 CMP o ; COMPARE
1835 DACFIC JC SNERR ;3RIF EXCESS
2898 238 - suUsl: cCX H ;POINT HI COLS
1899 56 MOV o, M ;LCAC IT
189A 28 DC X H ;PCINT LO COLS
18938 52 MOV E,M ;LOAD IT

188C €3 XTHL ;SAVE ACDRESS
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189D €5 PUSH. H ;SAVE SuU3 coL

189E D5 PUSH D ;SAVE DIM COLS -
189F 13 INX D ;MAKE COLS=MAX+1 (ACCOUNT FOR 0 (,:>E
18A0 210000 LXI H,0 ;GET A ZERO ‘
18A3 78 SuB2: MOV A,B8 ;GET HI

18A4 B1 ORA o ;PLUS LO

18A5 CAAD18 JZ suB3 ;BRIF ZERO

18A8 19 " DAD b) ;ADD ONCE

18A9 08 DCX 8 ;SUB ONCE

18AA C3A318 JMP SUB2 ;LO0P

18A0 D1 SUB3: POP D ;GET DIM CcOL

18AE C1 POP 8 ;GET SuB COL

18AF 7A MOV A,D 3GET HI

1880 B3 CMP 8 ; COMPARE

1881 DAOF1C JC SNERR ;BRIF GT

1884 C28C18 JINZ SUBY4 ;BRIF NOT ZERO

1887 78 MOV A,E ;GET LO

1888 B9 CMP C ; COMPARE

1889 DAQFIC JC SNERR ;BRIF GT

188C 09 SUBY4: DAD 8 ;ADD TO PROD

1880 29 DAD H ;TIMES TwWO

188E 29 DAD H ;TIMES FOUR

188F 70 MOV AL ;GET LOW

18C0 2F CMA ;COMPLEMENT

18C1 C601 AD1 1 ;PLUS ONE

18C3 5F MOV E,A ;SAVE IT

18c4 7¢C MOV A,H 3GET HI e
18C5 2F CMA ;COMPLEMENT ;;>
18C6 CEO00 ACI 0 ;PLUS CARRY -
18C8 57 MOV D,A ;SAVE

18C9 E1 POP H ;GET ADDR (0,0)

18CA 19 DAD D ;COMPUTE (I,J) RIGHT SIDE

18C8 E7 RST 4 ;ADJUST H,L

18CC FC D8 -4 AND OFFH

18CD C9 RET ;RETURN

18CE = FTEST EQU $

’

TEST THE SIGN QOF THE NUMBER IN THE FACC

P 4

; RETURN WITH S & Z SET TO SIGN

V4
13CE 3A5922 LDA FACC+1 ;GET MSD
1801 87 ORA A ;TEST IT
1802 C38 RZ ;RETURN IF ZERO
18D3 3A5822 LDA FACC ;GET SIGNSEXPON BYTE
1806 F67F ' ORI 7FH ;TEST SIGN 81T ONLY
1808 3A5822 LDA FACC ;RE~LOAD EXPON B8YTE
1808 C9 RET ; THEN RETURN
18DC = FEXP EQU s

’

; EXPAND EXPONENT INTO 8 BINARY BITS

;

180C ESTF ANT 7FH ;MASK MANTISA .SIGN

18DE C640 ADI - 40H ;PROPAGATE CHAR SIGN TO LEFTMOST ¢ -
18E0 EE40 XR I 40H ;RESTORE ORIGINAL SIGN BIT

1862 C9 RET ;RETURN

18€3 = SUBT  EQU §
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. B8E3
18E4
18E5
18€E6
18€7
18E8
18E9
18EA
18ED

18EE
18FQ
18F1
18F2
18F3
18F4
138F5
18F%6
18F7
18FA

18F8

13F8
18FC
18FD
18FE
18FF
1900
1903

AF
1A
SE
12
18
28
05
C2E418
CS

0603
AF

1A

3E

12

18

23

05
C2F118
CS

7E
1F
77
23
05
C2FElg
o

PAGE 79

SUSTRACT THE TWC MULTIPRECISICN NUMSERS (C,E) & (H,L)

?

FSB1l:

LYY

XRA
LDAX
S88
STAX
DCX
DCX
DCR
JNZ
RET

A ; TURN OFF CY
D ;GET A SYTE
M ;SU3 CTHER BYTE
D ;PUT DOWN
D ;POINT NEXT
H ;OITTO
8 ;DECR CTR
FS31 ;LOQP
;RETURN

; ADD TWO MULTI-PRECISION NUMBERS (D,E) & (H,L)D

;
SADT3:
FADDT:

FADL:

;
FSHFT

s s ‘oo

MVI
XRA
LOAX
ADC
STAX
DCX
pCX
DCR
JNZ
RET

EQU

MOV
RAR
MOV
INX
o
JNZ
RET

; PAGE

-
W

;CLEAR STATUS
;GET BYTE

;ADD OTHER BYTE
;PUT DQWN
;POINT NEXT
;CITTO

;DECR LCCP CTR
;LOQP

;RETURN

MODITOUXOrw

>
Q
y—

$

INCREMENTING SHIFT RIGHT

A, M ;GET A RYTE
SSHIFT RIGHT

M, A ;PUT DOWN

H ;POINT NEXT

8 ;DECR CTR

FSHFT  ;LOOP
SRETURN
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1904

1904
1907
190A
190C
190D
1910
1613
1915
1918
191A
1¢10

1910
191F
1921

1924
1927
1928
192A
1920
192F
1932
1935
1936
1939
1938
193E
193F
1940
1941
1942
1944
1947
1948
1948
194€E
194F

194F
1950
1952
1953
1956
1957

324F22
21CE20
3600
23
3ALF22
COL4F19
FE3F
C21019
3E20
CDL4F19

0803
E602
CAlD19

CD3F1A
77
FEOQA
CAalD1l9
FEQD
C27519
3A7120
lF
D45A19
3600
3A7420
87

ca

28

7E
FE20
CA3919
B7
CAQ0719
21CF20
Cc9

FS
0803
l1F
025019
Fl
D302

PAGE 80
;
TERMI EQU $
; 0
; READ A LINE FROM THE TTY ft)
; FIRST PROMPT WITH THE CHAR IN THE A REG
; TERMINATE THE LINE WITH A X'00°
; I[GNORE EMPTY LINES
; CONTROL C WILL CANCEL THE LINE
; CONTROL O WILL TOGGLE THE OUTPUT SWITCH
; RUBOUT WILL DELETE THE LAST CHAR INPUT
;
Vs
STA PROMP  ';SAVE THE PROMPT CHAR
REIN: LXI M, IOBUF ;POINT TO INPUT BUFFER
MV 1 M, 00H ;MARK BEGIN
INX H ;POINT START
LDA PROMP ;GET THE PROMPT AGAIN
CALL TESTO GWRITE TO TERMINAL
CPI 11 ;TEST IF Q.M,
JINZ TREAD ;BRIF NOT
MV I A,t ¢ ;GET SPACE
CALL TESTO ;WRITE TO TERMINAL
TREAD EQU $
IF NCT CPM
IN TTY+1 ;GET TTY STATUS
ANI 2 ;TEST IF RXRDY
JZ TREAD ;LO0P TILL CHAR
ENDIF :)
CALL GETCH ;GO READ THE CHAR “
MOV M, A ;PUT IN BUFFER
CPI 0AH ;TEST IF LINE FEED
JZ TREAD ;IGNORE IF IT IS
CPI 00H ;TEST IF CR
JINZ NOTCR ;BRIF NOT
LDA TAPES ;GET PAPER TAPE SWITCH
RAR ;TEST IF LOAD
CNC CRLF ;CR/LF IF NOT
CR1: MV I M, 0 ;MARK END
LDA ILSW ;GET INPUT LINE SW
ORA A 3TEST IT
RNZ 3RETURN IF ON
DC X H ;POINT PRIOR
MOV A,M ;LOAC IT
CPI 20H ;TEST IF SPACE
JZ - CR1 ;BRIF SPACE
ORA A ;TEST 1IF AT BEGINNING
JZ REIN ;BRIF IS (NULL LINED
LX1I H, [0BUF+1 3POINT BEGIN
RET ;ELSE, RETURN
TESTO EQU $
IF NOT CPM
PUSH PSW ;SAVE CHAR
TOUT1: IN TTY+1 ;GET STATUS
RAR ;TEST IF TXRDY ‘,)
JNC TOUT1 ;LO0P TILL READY
POP PSW ;GET CHAR
ouT TTY GWRITE IT

ENDIF
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1959
195A
195C
195F
1961
1964
1966
1968
1968
196C
1960
1970
1971

1974

© 975

1977
197A
1970
1530
1983
1985
1938
1988
198¢C
198F
1990
1991
1992
1995
1357
199A
1998
199€
19A0
1GA3
1CAb

Cc9
3E0D
CD4F19
3EQA
COL4F19
3EFF
06FA
COLF19
04

88
C26819
AF
327622
CS
FELS

C28319

CD6D1A
CD5A19
C30719
FETF
C2A519
3A7120
l1F
DALDI1S
28

7€

87
CAB119
3E5C
COL4F19
7E
CB4F19
3e5C
CDOuF10
C3lDo19

CRLF:

PAUZ:

CRLF2:

NOTCR:

NCTCO:

NOTBS

IF
PUSH
PUSH
PUSH H
MOV
CALL
poP H
POP
POP
ENDIF
IF
08
ENDIF
RET
MV I
CALL
MV I
CALL
MV I
MV 1
CALL
INR
CMP
JNZ-
XRA
STA
RET
cPl
JNZ
CALL
CALL
JMP
cPl
UNZ
LDA
RAR
JC
oCX
MOV
ORA
JzZ
MV I
CALL
MOV
CALL
MV
CALL
JMP
EQU
[F
cPl
JNZ
DCX
MOV
ORA
JzZ
PUSH
LXI

PAGE 81
CPM
8 ;B10S CALL DESTROYS C,DE
D
C,A ;OUTPUT BYTE
8TOUT  ;CALL B10S
0 ;RESTORE
8

LARGE ;SAVE SPACE ONLY IN 8+K VERSIONS
0,0,0 ;SAVE ROOM FOR CALL TO USER ROUTINE

;RETURN
A, 0DH ;LOAD A CR
TESTO SWRITE IT
A,0AH  ;LF
TESTO JWRITE IT
A, 255 ;GET RUBQUT CHAR
8,0FAH ;LOAD 255-RUSQUT COUNT
TESTO ; SEND RU3CQUT

8 ; INCREMENT COUNT

8 ;COMARE TO 255

PAUZ ;SEND ANOTHER RUBOUT

A ;GET A ZERO

COLUM  ;RESET COLUMM POINTER
;RETURN

15H ;TEST IF CONTRGOL-U

NOTCO  ;BRIF NOT
PRCNT ;GO PRINT BU

CRLF ;GET CR/LF
REIN ;GO RE-ENTER
7FH ;TEST IF RUBOUT

NOTBS  ;8RIF NOT

TAPES  ;GET PAPER TAPE SW
;TEST IF LOAD

TREAD  ;IGNORE IF LOCAD

H ;POINT PRIOR
A,M ;LCAD PREV CHAR
A sTEST IF BEGIN
ECHO ;BRIF IS

A,'\'  ;BACK SLASH
TESTO  ;WRITE IT

A,M ;FETCH CHARACTER TO BE DISCARDED
TESTO  ;WRITE IT
A, T\! ;BACK SLASH

TESTO  ;WRITE IT
TREAD  ;GET REPLACEMENT CHARACTER
$

LARGE ;CONTROL +H WORKS ONLY ON 9K VERSICN

8 ;TEST FOR ASCII BACKSPACE
NOTCH  ;BRIF NOT CONTROL H

H ;POINT PRIOR

A,M JFETCH CHARACTER

A ;TEST FOR BEGINNING

ECHO ;BRIF IT IS

H ;SAVE PCOSITION

H,RE0UT ;POINT RUBQUT SEZQUENCE
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CALL TERMM GWRITE IT
POP H ;RESTORE H,L fi)
JMP TREAD ;GET REPLACEMENT CHARACTER :
ENDIF :
19A6 3A7120 NOTCH: LDA TAPES ;GET PAPER TAPE SWITCH '
19A9 1IF RAR ;FLAG TO CARRY .
19AA DABI11S JC ECHO ;NO ECHO [F TAPE
19AD 7E MOV A,M ;ELSE, LOAD THE CHAR
19AE CO4F19 CALL TESTO ;ECHO THE CHARACTER
1981 23 ECHO: INX H ;POINT NEXT POSIT
1982 C31D19 JMP TREAD ;LO0P FOR NEXT
V4
1985 = TERMO EQU $
V4
3 TTY PRINT ROUTINE
2
; OUTPUT STRING OF CHARS
; STARTING AT I08UF +0 THRU END (FF QR FE OR 00)
; FOLLOWING IMBEDDED CHARACTERS ARE INTERPRETED AS CONTROLS:
; X'00' END OF BUFFER, TYPE CR/LF AND RETURN
; X'FE' END OF BUFFER, RETURN (NO CR/LF)
; X'FD' TYPE CR/LF, CONTINUE
’
; RETURN WITHOUT OUTPUT IF QUTPUT SW IS OFF
V4
V4
1985 3A7320 LDA QUTSW ;GET OUTPUT SW P
1988 87 ORA A ;TEST IT ;w:>
1989 CO RNZ ;RETURN IF NO PRINT
198A 21CE20 LXI H, IOBUF ;POINT [/0 BUFFER
198D 7E OoTl: MOV A,M _  ;LOAD A BYTE
198E FEFE CP1 0FEH ;SEE IF END OF LINE (NO CR/LF)
19¢c0 C3 RZ ;RETURN [F EQUAL
19Cl FEFD CPI 0F DH ;SEE IF IMBEDDED CR/LF
19C3 C2CCl19 JNZ 0oT?2 ;BRIF NOT
19C5 CDS5AL9 CALL CRLF ;LINE FEED
19C9 C30819 JMP oTh ;CONTINUE
19¢cc 37 0T2: ORA A ;TEST IF END OF QUTPUT
19CD CAS5A19 JZ CRLF ;BRIF IS
1900 7E MOV A,M ;LOAC THE RBRYTE
1901 CD4F19 CALL TESTO ;TYPE IT
1904 3A7622 LDA COLUM 3GET COLUMN POINTER
1907 3cC INR A ;ADD ONE
1908 327622 STA COLUM ;RESTORE IT
1908 23 OTh: INX H ;POINT NEXT
16DC C38D019 , JMP oT1 ;LooP
1980 = TERMM EQU oT1
V4
190F = TABST EQU $
; POSITICN TTY AT NEXT TAB STOP
Vd . 3
s -/
19DF 3A7320 LDA QUTSW ;GET QUTPUT SWITCH
1%E2 B7 CRA A ;TEST IT
19€E3 CO RNZ ;RETURN [F SUPPRESSED

19EL 3A7622 LDA COLUM ;GET COLUMN POQINTER
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19E7 FE38 CPI 56 ;COMPARE TO 55
19E9 D25A19 JNC CRLF ;8RIF NO ROOM LEFT
"QEC 47 MOV 8,A ;SAVE IT
ED AF . XRA A ;INIT POSITICON

L9EE B8 TBLP: cMP 8 ; COMPARE .
19EF CAF519 JZ TBLP2
19F2 D2FALQ JNC TEBON ;8RIF SHY CF TAB
19F5 C60E TBLP2: ADI 14 ;POINT NEXT STOP
19F7 C3EELQ JMP TBLP ;LO0P
19FA 327622 TBON: STA COLUM ;UPDATE CTR
19FD 90 SUS 8 ;COMPUTE NUMBER OF SPACES
19FE 47 MOV 8,A 3SAVE IT
19FF 3E20 TBSPA: MVI A,r 0 ;SPACE TO REG A
1AQ1 CD4F19 CALL TESTO ;OUTPUT IT
1A04 05 DCR B ;SU8 1 FROM CTR
1A05 C8 RZ ;RETURN IF ZERO
1A06 C3FF19 JMP TBSPA ;ELSE, LOOP

’
1AQ09 = LINEO EQU $

’

; UNPACK LINE NUMBER FROM (H,L) TO (D,E)

; ZERO SUPPRESS LEADING ZEROS

AT T

1A09 C5 PUSH B8 ;SAVE 8,C

1A0A 06501 MV 1 8,1 ;SET SWITCH

1A0C CD141A CALL LOUT ;GO FORMAT 2 BYTES
1AQF CD141A CALL LOUT ;THEN THE NEXT 2

. \12 C1 POP B8 ;RESTCRE 8,C
.Al13 C9 RET ;RETURN
F 4

1ALYL4 = LOUT EQU $

1A14 7€ MOV A,M ;GET BYTE

1A15 EBFOQ AN I " GFOH °  ;ISOLATE LEFT HALF
1A17 1F RAR 3SHIFT RIGHT 1 BIT
1A18 1F RAR AGAIN

1A19 1F RAR ;AGAIN

1A1A 1F RAR ;LAST TIME

1A18 C2221A JNZ NOTZ1 ;BRIF NOT ZERO
1AlE BO ORA 8 ;MERGE IN B8

1A1F C2281A . JNZ Z1 ;BRIF ZERO

1A22 0500 NOTZ1: MVI 8,0 ;RESET SWITCH
.1A24 F630 ORI 30H ; ZONE

1A26 12 STAX D ;PUT TO BUFFER
1A27 13 INX D ;POINT NEXT

1A28 7E Z1: MOV A,M ;LOAD BYTE

1A29 E6OQF AN 0FH ;MASK

1A28 C2321A JINZ NOTZ?2 ;BRIF NOT ZERO
1A2E 80 ORA 8 ;MERGE SWITCH

1A2F C2381A JNZ Z2 ;BRIF ZERO

1A32 0600 NOTZ2: MVI 8,0 ;SET SWITCH OFF
1A34 F630 ORI 30H ; ZONE

1A36 12 STAX D ;PUT TO BUFFER

A37 13 INX D ;POINT NEXT

A38 23 Z2: INX H ;AND NEXT LINE BYTE

~1A39 C9 RET ;RETURN

1A3A = TSTCC  EQU 5
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1A3A
1A3C
1A3E
1A3F
1A41

1AL43
1A45
1A48
1A48
1ALE
1ALF
1A52
1AS5
1A58
1AZS8
1ASE
1A60
1A61
1AGL
1A67
1A69
1A6C

"1A6D

1A6D
1AGE
1A70
1A73
1A74
1A76

D803
E602
cs

0802
E67F

FEOQ3
C25E1A
CD5D1A
3A7620
87
c20C01
212D1E
coBD1g9
CDF118
C3D0Col1
FEOF
co
CD6D1A
3A7320
EEOL
327320
C9

F5
3E5E
CDL4F19
Fl
co40
C34F19

2’
; TEST IF KEY WAS PRESSED DURING EXECUTION
; CANCEL IF CONTROL=-C
; TOGGLE OUTPUT SUPPRESS SW IF CONTROL-C
2’
IF NOT CPM
IN TTY+1  ;GET TTY STATUS
ANT 02H ;MASK FOR RXRDY
RZ ;RETURN IF NO CHAR
GETCH: IN - TTY ;READ THE CHAR
ANT 7FH ;TURN OFF PARITY
ENDIF
IF CPM

CALL BTSTAT ;CALL BIOS
RZ ;RETURN ON NO CHAR
GETCH: PUSH B8 ;SAVE REGS - CPM CAN CLOBBER
PUSH D
PUSH H
CALL BTIN ;CALL BIOS TO INPUT
POP H ;RESTORE REGS
POP D
POP 8
ENDIF .
CPI 03H 3TEST IF CONTROL C
JNZ TSTC1 ;BRIF NOT
CALL PRCNT ;GO PRINT 8C
LDA EDSW ;GET MOQDE SW
ORA A ;TEST IT
JNZ KEY ;R%;,BRIF COMMAND MQDE
LXI H,STOPM ;POINT MSG
CALL TERMM ;GO PRINT IT
CALL PRLIN ;G0 PRINT LINE
JMP KEY ;GOTO READY
TSTCl: CPI OFH ;TEST IF CONTRCL O
RNZ sRETURN IF NOT
CALL PRCNT ;GO PRINT 80
LDA QUTSW ;GET OUTPUT SWITCH
XR1 1 ; TOGGLE
STA OUTSW ;PUT Sw
RET _ ;RETURN
2’
PRCNT EQU $

’

e s ‘oo

;NOTE: FOLLOWING CLCB8BERS REGISTERS,
; PUSH AND POP IF FOUND TO CREATE BUGS.

PRINTS & AND CHAR

PUSH PSW ; SAVE CHAR

MV [ A,'s! ;GET UP ARROW
CALL TESTO JWRITE IT

POP PSW “;GET CHAR

ADI AL ;TRNSLATE

JMP TESTO ;WRITE IT

; PAGE

PAGE 84
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1A79

1A79
1A7A
1A70
l1A7E
1A7F
1A80
1A81
1A82
1A85
1A86
1A88
1A88
1A8E
1A8F
1A90
1A91

1AGY

1A94
- : 5
a3
1A98
1ASD
LAAQ
1AA3
1AAYL
LAA7

1AA8

1AAS8
1AAS
LAAA
1AAC

1AAD

19
m—A

1ABY

87
C2811A
AF

7€

c1

c9

BE
CASE1A
78
FEO3
D2701A
C37E1A
04

13

23
C31300

CF
CDASILA
C20F1C
FE3A
C2A31A
327422
23
227222
C3

1]

87
c8
FE3A
c9

CcF

" CDAS8IA

CAQF1C
ce

;
coMP2  EQU

;

$

PAGE 85

; CONTINUATICN OF COMPARE (RST 2) ROUTINE

;

ORA A ;TEST IT
JNZ COMPS ;BRIF MOT END
COMP3I: XRA A ;SET EQUAL STATUS
COMPYL4: MOV A,M ;GET LAST CHAR
POP 8 ;RESTORE 8,C
RET 3RETURN
COMPS: CMP M ;COMPARE THE TWQ CHARS
JZ COMPS ;BRIF EQUAL
MOV A,B ;GET COUNT
CPI 3 ;TEST IF >= 3
JNC COMP3 ;BRIF NOT LESS THAN 3
JMP COMPY ;BRIF LESS THAN 3 AND NOT EQUAL
COMP6E: INR B ;COUNT IT
INX - D ;POINT NEXT LIT
INX H ;POINT NEXT VAR
JMP COMP1 ;CONTINUE
’
EOL EQU $
s
; TESTS IF (H,L) IS END OF LINE
; ERROR-DL IF NOT
P
RST 1 3SKIP TO NON=-BLANK
CALL TSTEL ;TEST IF END LINE
JNZ SNERR ;ERROR IF NOT
CPI vt ;TEST FOR MULTIPLE STATEMENT
JNZ EOL1 ;8RIF NOT
STA MULTI ;SET SWITCH
EOL1: INX H ;POINT NEXT
SHLD ENDLI ;SAVE PCINTER
RET ;RETURN
’
TSTEL EQU $
2’
; TEST (H,L) FOR END OF STATEMENT (00H OR ':')
; RETURN WITH Z SET IF IT IS
2’
ORA A ;TEST FCR ZEROQ
RZ ;RETURN IF IS
CcPI 11 ;TEST FOR MULTIPLE STATEMENT
RET ;RETURN
2’
NOTEOQ EQU $
;
;
; TEST IF (H,L) IS END OF LINE
; RETURN IF NOT, ERROR=-CL IF IS
’
RST 1 ;SXIP TO NON=BLANK
CALL TSTEL ;TEST IF END CF LINE
JZ SNERR JERRCR IF IS
RET ;ELSE, RETURN
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1485

1ABS
1AB3
1ABA
1ABD
1ABE
1AC1
1AC2
1ACYH
1ACS
1ACS8
1ACSY
1ACC
LACF
1AD1
1AD2
1AD3
1AD4
1ADS
1ADS6
1AD7
1ADS
1ADS
1ADC
1ADC
1ADE
1LADF

lLAE2

lAE?2
1AE3
LAEL
1AE®
1AE7
1AES
1AEQ
1AEA
1AEB
1AEC
1AED
1AEE
LAEF
1AFQ
1AF1
1AF?2
1AFS
1AF8

010000
3E0Y
328022
7€
CD2A18
co
E6OF
57
3A8D22
3D
FAQF1C
328D22
1EQY
79

17

4F

78

17

47

1D
C2011A
79

B2

4F

23
C38D1A

05
CZ2ED1A
225022
c9

;
PACK

e e %o N

PK1:

PK3:

w
0
C
Ll
w

e Wo e No ‘o

SQUI2:

EQU

PACK LINE

LXI
MV1
STA
MOV
CALL
RNZ
ANTI
MOV
LDA
DCR
JM
STA
MVI -
MOV
RAL
MoV
MoV
RAL
MCV
OCR
JINZ
MOV
ORA
MOV
INX
JMP

EQU

PUSH
MOV
MV I
DAD
XCHG
POP
CMA
INR
ADD
MOV
INX
INX

.LDAX

MOV
DCR
JNZ
SHLD
RET

$

NUMBER FROM

8,0
A,
PRSW
A,M
NUMER

OFH
D,A
PRSW
A
SNERR
PRSW
E,b
A,C

> 0O
~ .~ S
> @ >

VIOO» UMm
AR > -~ R
— 3> O W

Wy

M, A
8

SQUI2
EXPRS

PAGE 856

(H,L) TO 8,C

;CLEAR 8 AND C

;INIT DIGIT COUNTER
;SAVE A '
;GET CRAR

;TEST FOR NUMERIC
sRETURN IF NOT NUMERIC
;STRIP QFF ZONE

3;SAVE 1T

;GET CQUNT

;SUSTRACT ONE

;BRIF ERROR

;SAVE CTR

;4% BIT SHIFT LQCP

;GET LOW BYTE

;ROTATE LEFT 1 BIT
sREPLACE

;GET HIGH SYTE

;ROTATE LEFT 1 8IT
;REPLACE

;DECR CTR

;LO0P

;GET LOW

;PUT DIGIT IN RIGHT HALF CF BYTE
;REPLACE

;POINT NEXT BYTE
;LO0OP

COMPRESSES THE EXPR STACK
REG A CONTAINS 4% OF BYTES TO REMOVE STARTING AT (H,L+1)
CONTAINS TOTAL NUBER OF CHARACTERS IN STACK THUS FAR

;SAVE H,L

;COUNT TO E

;ZERQ HI BYTE
;COMPUTE START

;PUT TO O,E

;GET H,L

;COMPLEMENT COUNT
;THEN 2'S CCMPLEMENT
;COMPUTE B-A

;PUT TO 8

;POINT NEXT SEND
;POINT NEXT RECEIVE
;GET A CHAR

;PUT IT DOWN

;CECR CTR

;LOO0OP

;UPDATE NEW STARY OF EXPR
;RETURN
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1AFQ

/

“1AF9
1AFA
1AF8
1AFC
1AFD

1800

1800
1801
1802
1803
1804
1807
1808
1809
180A
1808
180C
1800
B0E
~—~(BOF
1812
1813
1814
1817
1818
1819
181A
1818
181C
1810
1B1E
1820

1821

1821
1822
1824
1825
.B27
—

182A

= SKP22Z

.
’

EQU

$

PAGE 87

; FINC END CF LITERAL IN (D,E

1A
B7
cs
13
C3F9lA

’
= GTEMP

e V%o %o e

g8

E3

€5

ES
210000
39

23

23

C5

L5

E5

OF

D1
2A56922
23

23
226922
El

Cl

23 SADR:
72

23

73

23
35E3
Ccs

;
ALPHA

Ny %e Mo Ne e W

7€
FE&1
D3
FESA
c33018

= NUMER

LDAX
ORA
RZ
INX
JMP

EQU

XCHG
XTHL
PUSH
PUSH
LX1
DAD
INX
INX
PUSH
PUSH
PUSH
RST
pOP
LHLD
INX
INX
SHLD
POP
POP
INX
MOV
INX
MOV
INX
MV 1
RET

EQU

MOV
cPI
RC

cPl
JMP

EQU

D
A

D
SKP2Z

$

N
o

PCTR

PCTR

~
(o]

IIXTITIITOEITALNITITOVOOANTODIIONVDIIIT
.
m

o
m
oy
I

’

$

JGET BYTE OF LIT
;TEST IT

;RETURN IF ZERO (END)
;ELSE, POINT NEXT
;LOO0P

GETS FOUR BYTE TEMPORARY STORAGE AREA,
STORES THE FACC THERE,
PUTS ADDR OF AREA IN EXPR STACK (H,L)

;SAVE H,L IN D,E

;EXCHANGE 0 AND RET ADOR
;PUT NEW RET ADDR

;001T IT AGAIN

;ZERO H,L

;GET SP ADDR IN H,L

;PLUS CNE

;PLUS ONE MCRE (POINT TO NEW AREA)
;SAVE CTRS -
;SAVE EXPR ADDR :
; SAVE TEMP ADOR

;G0 STORE FACC

;RESTORE TEMP ADDR

;GET CCUNT

;PLUS ONE

;ONE MORE

;PUT BACK

;RESTORE EXPR ADOR

;RESTORE CTRS

;POINT NEXT BYTE

;HIGH BYTE TO EXPRSTK
;POINT NEXT

;LOW BYTE TO EXPR STK
;POINT NEXT

;CODE = NUMERIC CATA
;RETURN

TESTS THE CHAR AT (H,L)
RETURNS WITH Z SET

RETURNS WITH Z OFF IF NOT ALPHA
CHAR IS LEFT IN REG A

IF CHAR IS ALPRA (A-Z)

;PUT CHAR TO REG A
;TEST IF A OR HIGHER

;RETURN IF NOT ALPHA (Z 15 OFF)
;TEST IF Z OR LESS

;GO WRAPUP
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182A
1828
1820
182E
1830
1831
1832
1833

1834

1834
1835
1838
1839
183C
183F
1840
1841
1344
1845
1846
1847
1848
1849
1B84A
1848
184C
1840
1850
1851
1852
1853
1854
‘1857
1858
1859
185C
1850
185¢c
185F
1860
18561
1862
1865
1866
18¢7
1868
1869
136A

7€
FE3Q
D8
FE39

Do
BF
CS

ES
3A8822
87
C28F18
2A9122
7€

87
CA6518
28

23

46

28

LE

E7

03

7E

BA -
c26118
23

7€

23

88
c26118
7A

87
FAC418
09

23

E8

El

Cc9

09
C33F18
72

28

73

28

7A

87

Ne %o %o e ‘wo

MOV
CPI
RC

CPI

NUMEN: RZ

RNC
CMP
RET

EARC  EQU

“e e ee o g0 ‘ee

PUSH
LDA
ORA
JNZ
SCHG:  LELD
SCH1: MOV
ORA
Jz
DCX
DCX
MOV
DCX
MOV
RST
DB
MOV
CMP
INZ
DCX
MOV
INX
cMP
JNZ
MOV
ORA
JM
DAD
INX
XCHG
POP
RET
SCH2:  DAD
JMP
SCH3:  MCV
DCX
MOV
DCX
MOV
ORA

Y

A,M
gt

’
0

!9'

$

H
FNMOD
A
SCH6
DATAR
A,M

wn P
- g
X X

W

-
X

xI TOUVEPPULMIPITVOPWEFEFOI®II
O > O ~ O ~-
xI ox X I X
O N N

()

‘.
OT
—

PP IXTILTIVD
- -
o m

PAGE 88

TESTS THE CHAR AT (H,L)
RETURNS WITH Z SET IF NUMERIC (0-9)

ELSE Z IS OFF
CHAR IS LEFT IN THE A REG

;GET CHAR TO REG A
;TEST IF ZERO OR GREATER
;RETURN IF LESS THAN ZERC
;TEST IF 9 OR LESS
RETURN IF 9

;RETURN IF NOT NUMERIC
;SET Z

;RETURN

SEARCHES FOR THE VARIABLE IN D,E
RETURNS WITH ADDR OF DATA AREA FOR VARIABLE

;SAVE H,L

;GET FUNCTION MODE
;TEST IT

;BRIF IN A FUNCTION
;GET ADDR OF DATA POOL
;GET THE BYTE

;TEST IF END

;BRIF END

;POINT NEXT

;OITTO

;GET HI LEN

;POINT NEXT

;GET LO LEN

;ADJUST H,L

;LOAD 1ST CHAR
;COMPARE 1ST CHAR
;BRIF NOT EQUAL
;POINT NEXT

;LOAD 2ND DIGIT
;POINT BACK
;COMPARE 2ND CHAR
;BRIF NOT EQUAL
;GET HI NAME
;TEST IT

;RETURN [F MATRIX
;POINT NEXT ENTRY
;PLUS ONE
;FLIP/FLOP
;RESTORE H
;RETURN

;MINUS LEN

;LOOP

;PUT 1ST CHAR
;POINT NEXT

;PUT 2ND CHAR
;POINT NEXT

;GET HI NAME
;TEST IT

-
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1868 FAA3LER JM SCH7 3BRIF ARRAY
1B6E 36FF MV I M,0FFH ;HI LEN
1870 28 DCX H ;POINT NEXT
""71 78 MOV A,E ;GET LO NAME
72 B7 ORA A ;TEST TYPE
1873 FA7018 M SCHb4 ;BRIF CHAR
1876 36F8 MV 1 M,0F8H ;LO LEN
1878 0604 MV I B, 4 ;LO0P CTR
187A C38118 JMP SCHS ;BRARND
1870 36F8 SCH4 : MV I M,0FBH ;LO LEN
187F 0601 ' MV [ 8,1 ;LOQP CTR
1881 28 SCHS: DCX H. ;POINT NEXT
1882 3500 MV [ M,0 ;ZERO THE VALUE
1884 05 DCR B ;OECR CTR
1885 C28118 JINZ SCH5 ;LOOP
1888 28 DCX H ;POINT NEXT
1889 3500 MV I M, 0 ;MARK NEW END
1888 23 INX H ;POINT ADDR OF VARIABLE
188C EB8 XCHG ;PUT LOCATION TC D,E
188D E1 POP H ;RESTORE H,L
188E C9 RET 3RETURN
188F 216C22 SCH5: LXI H,FNARG ;POINT DUMMY ARG
1892 7€ MOV A,M ;LOAD 1ST CHAR
1893 BA . CMP D ; COMPARE
1894 C23C18 JINZ SCHO ;BRIF NOT EQUAL
1897 23 INX H ;POINT NEXT
1898 7€ MOV A,M ;LOAD 2ND CHAR
1899 88 cMp E ; COMPARE
79A C23C18 JINZ SCHO ;8RIF NOT EQUAL
)O 23 INX H ;POINT NEXT
I8GE 556 MOV O, M ;GET HI ADOR
189F 23 INX H ;POINT NEXT
1BA0 SE MOV E,M ;GET LO ADDR
18A1 E1 POP H ;RESTORE H,L
1BA2 C9 RET 3RETURN
1BA3 E£5 SCH7: PUSH H- ; SAVE ADDRESS
1BAY4 35FE . MV [ M,0FEH ;MOVE HI DISP
18A6 23 DC X H 3POINT NEXT
18A7 3614 MV I M, 14H ;MOVE LO DISP
18A9 28 DC X H
1BAA 3600 MVI M,0 ;MOVE A ZERO
1BAC 28 DCX H ;POINT NEXT
1BAD 360A MV I M, 10 3MOVE 10
1BAF 28 DCX H ;POINT NEXT
1880 3600 MV I M,0 ;MOVE A ZERO
1882 28 DCX H ;POINT NEXT
1883 360A MV I M,10 ;MOVE A 10 (DEFAULT IS 10 X 10)
1885 01E501 LXI B,485 ;TOTAL # OF SYTES TAKEN BY ARRAY
1888 23 SCHS: DCX H ;POINT NEXT
1889 3500 MV I M,0 ;CLEAR ONE BYTE
1883 08 OC X 8 ;DCR CTR
1BEC 78 MOV A,B 3GET HI
1880 81 ORA C ;PLUS LO
'"8E C28818 JINZ SCHS ;LOoOP
71 El POP H ;RESTCRE PTR TO START
2 23 INX H ;POINT LO NAME
18C3 23 INX H 3POINT HI NAME
18C4 C1! SCHY: POP 8 ;NEED TO XCHANGE LAST 2 STACK ENTRIES
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18C5
18C6
18C7
18C8

18C¢

18C9
1BCA
18CD
1800
1801
1803
1804
1805
1808
1808
18D0C
1BDD
18D0€
1BEGC
1BE3
184
1BES
1BE7
18E8
1BE9
1BES
18EC
18€0
13€EF
18F0

1BF1

18F1
18F4
18F7
1BFA
1BFB
1BFD
1Cco

D1
CcS
D5
C3

CF
co211s
C20F1C
57
1E20
23

CF
CD2A1l8B
C2D0E1SB
5F

23

CF
FE24
C2ES18
78
F680
SF

23

cs
FE28
Cca

7A
F680
57

Ccs

117729
2A8922
CDQO91A
EB
3600
217720
c3BD19

<\n
»
A

we Wo %o e e o

VAR2:

VAR3:

;
PRLIN

’»

PCP
PUSH
PUSH
RET

EQU

RST
CALL
JNZ
MOV
MVI
INX
RST
CALL
JNZ
MOV
INX
RST
CPI
JNZ
MOV
ORI
MOV
INX
RET
CPI
RNZ
MOV
ORI
MOV
RET

EQuU

;S0 DOIT

OmoO

JRETURN

TEST (H,L) FOR A VARIABLE NAME
PUTS THE NAME IN D,E IF FOUND
ERROR SN IF NONE FOUND

1 ;SKIP TO NON=-BLANK
ALPHA =~ ;TEST IF ALPHA
SNERR ;BRIF NOT ALPHA

D,A ;FIRST CHAR
E,* ! ;OEFAULT
H ;POINT NEXT
1 ;GET 2ND CHAR
NUMER 3;TEST IF NUMERIC
VAR?2 ;BRIF NOT NUMERIC
E,A ;SAVE 2ND CHAR
H ;POINT NEXT
1 ;GET NON-BLANK FOLLOWING
1§t ;TEST IF STRING
VAR3 ;BRIF NOT
AE ;GET 2ND CHAR
80H ;SET TYPE
E,A ;SAVE IT
H ;SKIP §
;THEN RETURN
v( ;TEST IF ARRAY
;RETURN IF NOT
A,D ;GET HI NAME
80H ;TURN ON D7
D,A ;RESTORE
;RETURN
3

; PRINTS LINE NUMBER FOLLOWED BY CR/LF

;

LXI
LHLD
CALL
XCHG
MV 1
LXI
JMP
; PAGE

D,LINEN ;POINT AREA
LINE ;GET ADOR OF LINE NUMBER
LINEO ;GO UNPACK
;PUT TO H,L
M, 0 ;END OF MSG
H, LINEN ;POINT AREA
TERMM ;GO PRINT IT

PAGE 90

)
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YOFE

1C03
1Co04
1Co7
1C08
1C08
1CocC
1COF
1C10
1C13
1C1l4
1C17
1C138
1C18
1C1C
1C1F
1C2¢0
1C23
1C24

‘ 227
- rC28
1C28
1C2C
1C2D
1C30

1C31
1C34
1C35
ic3s
1C38
-1C3E
1C3F
1C4Q
1Ct1l
1C43
1C46
1C47
1C438
1CL4S
1CLA

F7
554CFEF7

LFLBFEF7

5354FEF7

53LEFEF7
;254FEF7
:kleEF?
:ESBFEF?

L3S6FEF7

434BFEF7

4FSBFE
o)
F7
554EFE
oF

cb8blyg
E5
213C1lE
coeole
COF118
£l

23

7E
FEF7
CADCO1
Cl

01

Fl

E3

CS

.
’

; ERROR MESSAGE ROUTINES

PAGE 91

; FATAL ERROR MUST BE FIRST

ULERR:
ZMERR
STERR
SNERR
RTERR
DAERR
NXERR
CVERR

CKERR

; NON-FATAL

UNERR:

EM EQU

RST )

08B 'UL',EM,

EQU $-1

o):] '0F ' ,EM,

EQU $-1

08 'ST! ,EM,

EQU $-1

D8 TSN',EM,

EQU $-1

DB 'RT',EM,

EQU $-1

08 DAY, EM,

EQU $-1

o8 INXT,EM,

EQU $-1

]} 'CV!,EM,

EQU $-1

DB TCK',EM,
ERRORS

EQU $-1

08 TOV!,EM

RET

RST 5

DB 'UN' L EM

RET

; CONTINUATION OF ERROR

ERROR:

CALL
PUSH
LXI
CALL
CALL
POP
INX
MOV
CPI
JZ
POP
POP
POP
XTHL
RET
; PAGE

TERMM

H

M, ERRMS
TERMM
PRLIN

H

(a}

A,M
FATAL
KEY

PSW

OFEH
FATAL ;NOTE FATAL = CODE FCR RST 6
;L0G(X<=0),SQR(~-X),0 DIVIDE
FATAL
;ERROR IN EXPRESSION STACK
FATAL
;DELIMITER ERROR
FATAL
;RETURN & NC GOSUS
FATAL
;OUT OF DATA
FATAL
sNEXT & NO FOR / >8 FOR'S
FATAL
;CONVERSION ERROR
FATAL
;CHECKSUM ERROR
FATAL

;OVERFLOW ERROR

;RETURN TO RCUTINE
;CALL  ERROR ROUTINE

MESSAGE ROUTINE (RST %)

GPRINT 1XX!
;SAVE RETURN
;PRINT 'ERROR IN LINE!
;PRINT LINE §

;RETURN ADDRESS

;GET INSTRUCTION

;1S IT AN RST 52

;IF ZERO, YES, ABORT
;RESTORE REGISTERS
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1cus
1C4D
1CLE
1C4F
1C50
1C51
1C52
1C55

1C56
1C58
1C59
1C5C
1C5D

1C5€E

1C5E
1C60
1Co1
1C62
1C65

1C66

1C66
1C67
1C68
-1C68
1¢c6C
1C60
1C70
1C71
1C72
1C73

1C74

1C74
1C77
1C78
1C7¢

0604
1A

77

23

13

05
c2401C
Cg

0604
E8
cosDdli1cC
EB

c9

3600
23

05
C25€E1C
Cc9

ES
05

CD351F
AF
B2
c2711¢C
78
Dl
El
Cc9

2A5222
23
56
23

PAGE 92
;
;
; MOVE THE STRING FROM (D,E) TO (H,L) COUNT IN 8
;
CPYLD: MVI B,u4 .
COPYD: LDAX D ;GET A BYTE
MOV M,A JMOVE IT
INX H ;POINT NEXT
INX D ;DITTO
DCR 8 ;DECR CTR
JUNZ COPYD ;LOOP
RET ;THEN RETURN
;
; _
; MOVE THE STRING FROM (H,L) TO (D,E) COUNT IN B
; .
CPY4H: MVI B,4
COPYH: XCHG ;FLIP/FLOP
CALL COPYD ;GO COPY
XCHG ;FLIP/FLOP BACK
RET ;RETURN
; .
ZEROM EQU $
;
; MOVES A STRING OF BINARY ZEROS, COUNT IN 8
;
MV I M, 0 ;MOVE A ZERO
INX H ;POINT NEXT
DCR 8 ;DECR CTR
JUNZ ZEROM ;LOOP
RET ;RETURN
;
FBIN EQU $
;
;
; CONVERT FLOAT ACC TO UNSIGNED BINARY NUMBER IN A REG
; RETURNS 0 IN A REG IF FACC<0 OR FACC>255
; .
;
PUSH H 3SAVE H,L
PUSH D ;SAVE D, E
CALL FACDE ;CONVERT FACC TO O,E
XRA A ;ZERO A
ORA ») ;TEST HIGH VALUE
JNZ FBINI ;BRIF NOT ZERO
MOV A,E ;VALUE TO A
FBINLl: POP ») ;RESTORE D, E
POP- H ;RESTORE H,L
RET ;RETURN
;
ARG EQU $

4
5 GET NEXT ARGUMENT FRCM POLISH STACK

;

LHLD ADDR1  ;GET ADDRESS
INX H ;POINT NEXT
MOV D, M ;GET HI ADDRESS
INX H ;POINT NEXT
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1C7A 5€
1C78 23
1C7C 225222
, “7F 283
. 80 C38313

1C83

1C83 CD741C
1Cc86 C3651C

1C8¢3

1C89 215822
1C8C 3618
1C8E 23
1C8F 3500
1C91 23
1C92 72
1C93 25
1C94 73
1Ce5 C300156

MOV
INX
SHLD
DCX
JMP

ARGNU EQU

CONVERT D,E TO FLCATING POINT NUMBER IN FAC

CALL
JMP
2
BINFL  EQU
;
;
;
;

LXI
MV I
INX
MV I
INX
MOV
INX
MOV
JMP

; PAGE

H,FACC ;POINT ACC

M, 24 ;MAX BITS

H ;POINT NEXT
M, 0 ;CLEAR MSB
H ;POINT NEXT
M,D ;MOVE MID

H ;POINT NEXT
M ;MOVE LS8

F

E
’
NORM ;GO NORMALIZE & RETURN

PAGE 93
E,M ;GET LO ADDRESS
H ;POINT TYPE
ADDR1  ;GET ADDRESS
H ;POINT BACK
EVLD ;CALL EVLOAD AND RETURN
s
ARG ;GET ARGUMENT
FBIN ;THEN CONVERT FACC TO 8IN
$
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1C98
1C98
1CsC
1C9E
1C9F
1CA3
1CA5
1CAbG
1CAA
1CAC
1CAD
1c8l
1CB3
1C84
1CB8
1CBA
1CB8
1CBF
1CCl1
1CcC2
1CC6
1CC8
1CC9
1CCD
1CCF
1C00
1CO4
1C06
1CD7
1COos8
1C0D
1CDE
1CEl
1CE3
1CEL
1CES8
1CEA
1CESB
1CEF
1CF1
1CF2
1CF6
1CF8
1CF9
1CFD
1CFF
1000
1005
1007
1008

41425300
c7o08

AB
53515200
270C

A8
L94ES400
E208

A8
53474E00
ooos

AB
524E4400
840C

AB
53494E00
410A

AB
L34F5360
B30A

AB
54414E00Q
BCOA

A8
4L1544€E00
D4OA

AB
L94ES000
0AQD

AB
4LCHEODO
1308

AB
LC4FL700
6108

AB
45585000
6A08

A8
504F5300
2000

AB
4C454EQ0
8300

AB

4348522400

8F0D
cs

4153434649

IR IR TI TIR THR TER TR

UNCT

RNOLI:

FUNCTION TABLE.

DB <LITERAL>,Q
DW <ADDRESS>
DB <FUNCTION TYPE>

EQU
08
OW
08
08
DW
08
08
OW
08
DB
DW
D8
08
DW
0B
DB
oW
0B
0B
OW
o8
DB
oW
08
D8
OW
0B
08
oW
08
0B
OW
D8
DB
OW
08
0B
OW
DB
08
DW
08
D8
W
08
D8
DW
DB
C8

TABLE IS TERMINATED WITH A

$
'ABS',0
ABS
0ABH
1SQR', 0
SQR
0ABH
PINT', 0
INT
0ABH
1SGN', 0
SGN
0ABH
1RND', 0
RND
0ABH
1SIN', 0
SIN
0ABH
1COS',0
cos
0ABH
1TAN', 0
TAN
0ABH
'ATN', 0
ATN
0ABH
TINP', 0
INP
0ABH
TLN', 0
LN

0ABH
1LOG', 0
LOG
0ABH
TEXP', 0
EXP
0ABH
'POS',0
POS
0ABH
TLEN', 0
LENFN
0ABH
'CHRS ', 0
CHRFN
0C8H
'ASCII',0

FORMAT IS:

lool

PAGE 94
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1D0E SAOD oW ASCI1
_1D10 ASB o):; 0ASH
111 LES54D2400 D8 INUMS T, 0
©.D16 A70D oW NUMFN )
1018 €3 DB 0CBH
1019 56414C00 D8 TVAL', 0
101D B8A0D oW VAL
101F A3 D8 0ABH
1020 5350414345 08 'SPACES!, 0
1027 E100 DW SPACE
1029 C8 D8 0CBH
102A 535452494E DB 'STRINGS', 0
1032 F10D . oW STRFN
1034 D3 oY) 0D 3H
1035 4LCL5LES5L2Y D8 "LEFTS', 0
1038 050E DW LEFT
103D D3 o} 003H
1D3E 5249474854 D8 IRIGHTS', 0
1045 QEOQE W RIGHT
1047 D3 D8 003H
1048 4LDLILL2400 D8 'MID$!', 0
104D 170E oW MIDFN
104F DB D8 0DBH
1050 4O4ES535452 08 "INSTR', 0
1056 510E DW INSTR
1058 88 DB 088H
1059 5045454800 08 'PEEK', 0
ISE ABLF DW PEEK
060 AB D8 0ABH
IF LARGE
o):! 0,0,0,0 ;ROOM FOR ONE MCRE FUNCTICN
08 0,0,0,0
ENDIF
1061 00 D8 0 ;END OF FUNCTION TABLE
; PAGE
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;

; PROGRAM CONSTANTS

PAGE 956

P4
1062 131400 PCHOF: D8 19,20,0
1065 3FFD RNDP: 08 IFH, OFDH ;16331
1067 3FEB 08 3FH, 0EBH ;16363 -
1069 3FDD DB 3FH, 0DOH ;16349
1068 1BEC NRNOX: CB8 18H, 0ECH
1060 33D3 08 33H, 00 3H _
106F 1A8S 08 1AH, 85H '
1071 281E D8 28H, 1EH
1073 57484154G0WHATL: DB TWHAT', 0
1078 = VERS EQU $ ;VERSION MESSAGE
IF LARGE ]
D8 19K VERS 1.4',0
RBOUT: D8 08H,20H,08H,0FEH ;RUBOUT SEQUENCE (9K ONLY)
ENDIF
IF NOT LARGE
1D78 3848205645 08 18K VERS 1.4',0
ENDIF
1084 4CLO4ELSOOLLINE: DB TLINE', O
1089 54414200 TABLI: D8 1TAS',0
108D 5354455000STEPL: DB 1STEP', 0
1092 S5448454EQ0THENL: D8 'THEN', 0
1067 504500 PILIT: DB "PI',0
1D9A 02800000 TWO: D8 02H,80H, 00H, 00H ;CONSTANT: 2
1D9E 04A00000 TEN: 08 O4H, 0A0H,00H4,00H  ;CONSTANT: 10
1DA2 02C90FD7 PI: o8 02H,0C9H, 0FH, 0D7H ;CONSTANT: 3.141593
1DA6 00CY0FD7 QTRPI: OB 00H,0C3H,0FH,0D7H ;CONSTANT: 0.7853892
1DAA S0FFFFFF NEGON: DB 80H, OFFH, OFFH, 0FFH ; CONSTANT: -0.9999999 .
1DAE 00817216 LN2C: DB 00H,081H,72H,16H  ;CONSTANT: 0.6931472
1082 069714EB SQCl: DB 00H,97H,14H, 0EBH  ;CONSTANT: 0.5901620%
1086 7FD5A956 SQC2: OB 7FH, 0D5H,0A9H,55H ;CONSTANT: 0.41730759
; PAGE
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1DBA (G1B504F3
1DBE FFAA958C
1DC2 7eCADS520
10C6 FE8782D6
10CA 7DA3131C
1DCE FC89A688
10D2 7SDF3ASQE

1006 01C9CFD7
10DA 80A55DDE
1DDE 7DA33455
1DE2 F99938560
1DE6 749ED786

; THE FOLLOWING CONSTANTS MUST BE IN THIS ORDER  HHIIRRIIIRRSR

CCNSTANT WITH SEXPONENT QF 1
CCEFFICIENT OF FIRST TERM

COEFFICIENT OF NTH TERM )

; SINCE ALL COEFFICIENTS ARE LESS THAN 1,
; THE ITERATION LOOP USES THE
; CONSTANT WITH EXPONENT 1 TO TERMINATE THE EVALUATION.

SQC3:

ATNCO:

HALFP:

SINCO:

1DEA 0180

1CEC 0000

1DEE OQFFFEC!
OF2 FFFFBABO
--.DF6 7FAB0£28
1DFA FEE74855
10FE 7E89DEE3
1E02 FCELC578
1E06 7AS03FAE

ONE:
NULLT:

LNCO:

1EQA
l1EQE
1E12
1E16
l1E1A
lE1E

01B88AA38
00B16FES
7EF62F70
JCE1C2AE
7AAQBB7E
77CA09CS8

LN2E:

EXPCO:

1€22
1E26 =
1E26 FD

1E27 5245414459
1E20 =

1E2D FD

1E2E 53544F5020
1E3C 204552524FERRMS:
0002 = TTY

LNC?

7FDESBDO
= READY

STOPM

08 01H,085H,04H, 0F3H ;CONSTANT:  1.41421355
08 0FFH, 0AAH, 95H, 0BCH ;CONSTANT: -0.3331738
08 7EH, 0CAH, 0DSH, 20H ;CONSTANT: 0.1980787
D8 OFEH,87H,82H,0D6H ;COMSTANT: -0.1323351
D8 70H, 8A3H,13H, 1CH ;CONSTANT: 0.07962632
D8 0FCH, 89H,CARH, 0B8H ;COMSTANT: -0.03360627
08 79H, 0DFH, 3AH, 9EH ;CONSTANT:. 0.006812411
D8 0l1H,0C9H, 0FH,0D7H ;CONSTANT: 1.570766

D8 80H,0A5H, 50H, 0DEH ;CONSTANT: -0.54595K371
D8 7DH, 0A3H, 34K, 55H ;CONSTANT: 0.079689679
D8 0F9H,S9H, 38H, 60H ;CONSTANT: -0.0046737555
D8 74H, 9EH, 0D7H, 0B6H ;CONSTANT: 0.00015148410
D8 001H,080H

D8 00H,00H ;CONSTANT: 1.0

08 00H, OFFH, 0FEH, 0C1H ;CONSTANT: 0.99998103
DB OFFH,0FFH,08AH, 080H ;CONSTANT: -0.4004712
08 7FH, 0ARH, 0EH, 23H ;CONSTANT: 0.3282331
D8 OFEH, 0E7H, 4BH, 55H ;CONSTANT: -0.2258733
oe 7EH, 89H, 0DEH, GE3H ;CONSTANT: 0.134K93

08 0FCH,0E1H,0C5H,078H ;CONSTANT: -0.055116¢96
08 7AH, 080H, 3FH, 0AEH ;CONSTANT: 0.01075737
08 001H,0B8H,0AAH,038H ;CONSTANT: 1.44269504
08 000H,0B81H,05FH,0ESH ;C=.69311397

08 07EH,0F6H,02FH,070A4 ;C=.24041548

D8 07CH,0E1H,0C2H,0AEH ;C=.05511732

08 07AH, 0AO0H,088H,07EH ;C=.00981033

D8 077H,0CAH,009H,0CBH ;C=.00154143

08 07FH,0DEH, 058H, 0DOH ;C=L0G BASE 10 OF E
EQU $

D8 0FDH

D8 'tREADY', 0

EQU $

08 0FDH

08 'STOP AT LINE ',254

0B ' ERROR IN LINE ',QFEH

EQU 2

; PAGE
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P4
; VERB (STATEMENT/COMMANC) TABLE
; FORMAT [S: DB 'VERB',0
; DW ADDR
; DB 'NEXT VERB',0
; ETC
; END OF TABLE IS MARKED 3Y D8 0
P4
1E4C = JMPTB EQU $
1E4C 4C49535400 DB "LIST', 0
1E51 6202 DW LIST
1E53 S2554E00 D8 TRUN',O0
1E57 F401 DW RUNCM
1E59 58455100 XEQL: D8 'XEQ',O0
1E5D FgO01 DW XEQ
1ES5F LEL55700 NEWL: D8 ~ 'NEW',0
1E63 8801 DW NEW
1E65 4L34FLEOQOQ D8 "CON',0
1€69 EE02 DW CONTI
1E68 S441504500 D8 'TAPE', 0
1E70 BEO1 DW TAPE
1E72 5341564500 08 'SAVE', 0
1€77 5502 W SAVE
1E79 48455900 KEYL: D8 'KEY',O0
1E70 DCO1 DW KEY
1E7F 46524500 D8 'FRE',O0
1€33 AQC1 DW FREE
1E85 4394600 D8 'IF!,0
1E88 E904 DW _ IFSTM
1E8A 5245414400 08 'READ', 0
1ESF E107 DW READ
1E91 524553544F D8 'RESTORE', 0
199 1603 DW RESTO
1E98 44415441000ATAL: DB 1DATA',0
1EAQ 0892 DW RUN
1EA2 4B4F5200 o]} 'FOR!', 0
1EAG E503 DW FOR
1EA8 LE4S5585400NEXTL: D8 'NEXT',O0
LEAD 9206 DW NEXT
1EAF 4L74F535542G0SBL: DB 1GosuB',0
1E85 3AQ03 OW Gosus
1EB7 5245545552 DB '"RETURN', 0
1EBE 2203 DW RETUR
1ECO0 494E505554 08 "INPUT', 0
1EC6 2107 DW -~ INPUT
1EC8 5052494E54 DB 'PRINT', O
1ECE 5503 DW PRINT
1EDO 474F GOTOL: DB 1GO!
1ED2 S44FQ0 TQLIT: D8 '7Q0',0
1EDS F502 DW ~GOTO
1ED7 4CL4554C0 D8 TLET',O
1EDB F105 DW LET
1EDD 5354L4F5000 08 1STOP',Q
1EE2 7208 Ow STOP
1EE4 4S5L4ELLOO ENDL: 08 TEND', O
1EE8 €801 DW ENDIT
l1EEA 52454D00 D8 TREM?' ,0

l1EEE 0302 CwW RUN



8ASIC.3K PAGE ¢9

1EF0 2100 08 r1r,0
1EF2 0802 OW RUN
4 3FQO DB 121,0
... 5 5503 W PRINT
1EF8 52414ELLLF D8 'RANDOMIZE', 0
1F02 9F08 oW RANDO
1F04 YFLEQD 08 TON', 0
1F07 8508 DW OoN
1F09 4F555400 D8 1OUT', 0
1F0D 4AO8 CW cuTe
1FOF 44434000 08 IDIM',0
1F13 B109 OW DIM
1F15 4348414EL7 DB 'CHANGE', 0
1F1C 2A09 DW CHANG
1F1E 444546 DEFLI: D8 'DEF !
1F21 4H4EQD FNLIT: DB TEN', 0
1F24 0802 - CW RUN
IF CPM
D8 'D0T', 0
DW 0OT
D8 18YE', 0
DW BOOT
ENDIF
1F26 S04F4B84500 08 TPOKE', 0
1F28 861F DOW POKE
1F20 43414C4C00 0B "CALL', O
1F32 Du4l1F oW JUMP
- IF LARGE  ;INCLUDE ONLY IN 8K+ VERSION
) D8 'EDIT',O
DW FIX
DB 'CLOAD', 0
OW CLOAD
08 1CSAVE', 0
oW CSAVE
ENDIF
IF HUNTER
D8 'BAUD', O
oW 3AUD
ENDIF
1F34 00 08 0 ;END OF TABLE

; ODT COMMAND, CPM ONLY

[F CPM

OOT: RST 7
JMP ROY
ENDIF

; PAGE
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1F35

1F35
1F 38
1F38
1F3C
1F3F
1F41
1F44
1F47
1F438
1F49
1F4A
1F48
1F4E
1FsQ
1F53
1F54
1Fs57
1F5A
1F58
1F5C
1F50

lF5E

1F5E
1Fe1l
1F62
1F63
1F6L
1F&7
1F68
1F69
IF6A
1F6D
1F70
1F71
1F72
1F73
1F76
1F79
IF7A

1F78
1F7C
1F70

CDE208
3A5822
87
FA271C
£610
CAS571F
F2271C
2F

'3C

4F
AF
215922
0502
COFB18
0D
C24ALF
215922
55

23

5€

c3

219622
7E :
ES
87
CA831F
23
7E
88
DA7BI1F
C2831F
23
7E
B9
DA7BIF
C2831F
El
C9

E1l
5E
1600

;
FACOE  EQU

$

;
; THIS ROUTINE CONVERTS

?
CALL
LDA
ORA
JM
SUI
JZ
JP
CMA
INR
MOV

FDEL: XRA
LXI
MVI
CALL
OCR
JNZ

FDE2: LXI
MOV
INX
MOV
RET

e ‘oo

-
o
O
>
—

EQU

s ‘s ‘e

“we %o e

LXI

FINDLl: MOV
PUSH
ORA
Jz
INX
MOV
cMP
JC
JNZ
INX
MOV
CMP
Jc
JNZ
POP
RET

INT
FACC
A
OVERR
16
FDE?2
OVERR

A
C,A
A

H,FACC+1
8,2
FSHFT

c

FDE1
H,FACC+1
o,M

H

E,M

$

H,BEGPR
A, M

H

A
FIND3
H
A,M

8
FIND2
FIND3
H

A,M

C
FIND2
FIND3

BUMP H,L TO NEXT LINE

;

’

’

FINDZ: POP
MOV
MV [

H
£,M
0,0
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THE FACC TO AN ADDRESS IN D,LE ‘/ﬁ>
;INTEGERIZE THE FACC
;GET THE EXPONENT
;TEST IT
;BRIF NEGATIVE ACDRESS
;SUBTRACT MAX EXPONENT
;BRIF EQUAL MAX
;BRIF GREATER THAN 64K
32'S COMPLIMENT OF A YIELDS..
;16-A
3SAVE SHIFT COUNT
;CLEAR CARRY
;POINT MANTISSA
;WORCS TO SHIFT
;GO SHIFT FACC+1 AND FACC+2
;REDUCE COUNT
;LOOP TILL COMPLETE -
;POINT HIGH 3YTE
;LOAD D
;POINT LOW BYTE
;LOAD E
3RETURN

THIS ROUTINE SEARCHES FOR A LINE IN THE PROGRAM FILE.
Z SET, C RESET==>LINE FOUND. ADDRESS IS IN H,L

C SET, Z RESET==>NOT FOUND. H,L POINT TO NEXT LINE

C SET, Z SET==>NOT FOUND. H,L POINT AT END OF PROGRAM

;POINT START

;FETCH LENGTH OF L INE

; SAVE POINTER

3TEST

;BRIF END

;POINT LINE #

sFETCH HI #

;COMPARE TO REQUESTED
;BRIF LOW

;8RIF PAST AND NOT FQUND
;POINT LO %

;FETCH IT

;COMPARE TO REQUESTED
;BRIF LOW

;BRIF PAST AND NOT FOUND
;POINT BEGIN IF MATCH
;RETURN

;POINT START OF LINE o
;LENGHT TO £
;CLEAR D
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1F7F
1F80

1F83
1F84
1F85

1F86

1F86
1F87
1F838
1F89
1F3C
1F8D
1F30
1Fg1
1794
1F35
1F36
1F37
1 “"\8

“ .

1F9cC
1F9D
1F9E
LFGF
1FAQ
1FA1
1FA2
1FAS
1FAS
1FA9
1FAA

19
C3811F

ES
1A
87
CAAQLF
07
C2991F
E3
CDFI91A
13
El
3C
87
ce
COFg1lA
13
13
13
El
1A
17

D2861F"

13
C3861F
El
Cc9

CAD D
JMP FINDI
3
; LINE NOT FOUND
3
FIND3: STC
POP H
RET

EEK EQU $
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;BUMP H,L
;COMNTINUE

;SET CARRY .
;POINT LINE JUST PAST REQUESTED
;RETURN

THE SOUGHT ENTRY IS POINTED TC BY H,L.

’

?

)

; .

; THIS CODE FINDS AN ENTRY IN THE TABLE POINTED TOQO BY D,E.
;

;

S

EEKl: PUSH H
LDAX D
ORA A
JZ SEEK3
RST 2
JNZ SEEK?2
XTHL
CALL SKP2Z
INX D
POP H
INR A
ORA A
RET
SEEK2: CALL SKP22Z
INX D
INX b)
INX 0
PQP H
LDAX o)
RAL
JNC SEEK1
INX 0
JMP SEEK1
SEEK3: POP H
RET
IF LARGE
;
?
; EDIT COMMAND
;
3
FIX EQU $
RST 1
CALL PACK
RST 1
SHLD ADDR2
CALL LOCAT
Jc ULERR
PUSH M
PUSH ;)
MOV B, M
XCHG
LXI H,STRIN

;SAVE ADDRESS OF STRING
;GET BYTE FROM TABLE

GTEST IT :

;BRIF END OF TABLE

; COMPARE

;8RIF NOT FOUND

sPUT CURRENT H,L ON STACK
;FIND END TO LITERAL IN TABLE
;POINT LCW 8YTE

;RESTORE LINE POINTER

;PUT 1IN A

;RESET Z BIT

SRETURN

;FIND END OF TABLE LITERAL

’
;POINT NEXT LIT IN TABLE

V4

SGET ORGINAL STRING

;GET BYTE

SHIGH SIT TO CARRY

;NOT A FUNCTION SEARCH

;POINT NEXT BYTE IN FUNCTION TASLE
;CONTINUE SEARCH

;RESTORE ORGINAL STRING

;RETURN

;ASSEMBLE THE REMAINDAR ONLY FOR 8+K

EDIT <LINE #><DELIMITER><QOLD TEXT><DELIMITER><KNEW TEXT>

5SKIP BLANKS

SGET LINE & IN 8,C

;SKIP BLANKS

;SAVE COMMAND PQINTER

;SEARCH FOR LINE % IN PROGRAM
;BRIF NOT FOUND

;SAVE ADDR OF EXISTING LINE <SQURCE>
;SAVE LINE ¢

;GET LENGTH OF <SOURCE>

;0,E POINT <SOURCE>

;PCINT STRING SUFFER
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CALL
LDA
SUI
STA
LXI
LHLD
MOV

;

PAGE 102
COPYD ;<SQURCE> TO STRING BUFFER
STRIN ;LENGTH OF <SOURCE> TO A
2 ;ADJUST
STRIN ;STORE
D, [IOBUF+1 ;POINT BUFFER
ADDR?2 ;FETCH COMMAND PCINTER
g,M ;FETCH <DELIMITER>

; FIND LENGTH OF <QLD TEXT>, STORE IT IN IOBUF.

.
’

-

MV I c,o ;INITIAL LENGTH

FIX1: INX H ;POINT NEXT CHARACTER
MCV A,M ;FETCH
ORA A ;TEST
JZ SNERR  ;MISSING 2ND <DELIMITER>.
CMP B ;TEST
JzZ FIX2 sBRIF IF 2ND <DELIMITER> FOUND
INR c ;ELSE, BUMP C
STAX D ;STORE CHARACTER IN I[OBUF
INX D ;BUMP ICBUF POINTER
JMP FIX1 ;CONTINUE

V4

; GET READY TO SEARCH <SQURCE> FOR <QLD TEXT>

2’

FIX2: MOV A,C S;LENGTH OF <O0T> TO A
STA I0BUF  ;STORE
SHLD ADDR2  ;SAVE COMMAND POINTER
MV I A,3 ;SEARCH WILL START IN POS 3.
LHLD PROGE  ;POINT END OF PROGRAM
INX H ;BUMP TWICE
INX H
SHLD ADDR1  ;SAVE EXPR. STACK PCINTER
INX H sPOINT NEXT
LXI D, IOBUF ;POINT BUFFER AREA
MOV M,D ;STORE ADDRESS
INX H
MOV M, E
LXI H,STRIN ; POINT <SOURCE>

2’

; USE THE INSTR ROUTINE TO SEARCH

2’
CALL INST2 ;GO SEARCH
MOV A,E ;RESULT TO A
ORA A ;TEST
JZ DAERR  ;BR IF NOT FOUND
MOV C,A ;SAVE POSITION IN C
DCR A ;ADJUST
MOV 8,A ;COPY TO B
LX1I H, STRIN+1 ;POINT <OLD SOURCE>
LXT 0, [0BUF+1 ;POINT <NEW LINE AREA>
CALL COPYH  ;COPY <OLD SOURCE> UP TO <OLD TEXT>
PUSH D ;SAVE DEST POINTER

;

; SKIP OVER <OLD TEXT> IN <SOURCE>

;
MV I D, 0 ;CLEAR D
LDA IOC8UF  ;GET LENGTH OF <OT> ~
MOV E,A ;LENGTH TO E
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DAD
POP
PUSH

;

D

v]
H

PAGE 103

;8UMP H,L PAST <OT>
;RESTORE <DEST> POINTER
;SAVE <REMAINING SCURCE> POINTER

; APPEND <NEW TEXT> TO <DEST>

’
LELD

FIX3: INX
MOV
ORA
JZ
INR
STAX
INX
JMP

ADDR2
H
A, M

A
FIX4
c

D

D
FIX3

;FETCH COMMAND POINTER
;POINT NEXT

;FETCH CHARACTER

;TEST IT

;8RIF NO MORE <NEW TEXT>
;BUMP LENGTH COUNT
;STORE CHARACTER

;BUMP <DEST> POINTER
;CONTINUE

; :
; APPEND <REMAINING SOURCE> TO <DEST>

4

FIXy: POP

FIX4A: MOV
ORA
JZ
STAX
INR
INX
INX
JMP

IETRTEY

I[X5: STAX
INR
MOV
STA
MOV
LXI
LXI
CALL
POP
POP
PUSH
JMP

PREPARE <DEST>

H
A,M

FIXGA

;GET REMAINING SCURCE POINTER
;FETCH CHARACTER

;TEST

;BRIF DCNE

;STORE CHARACTER

;BUMP CHAR COUNT

;8UMP DEST POINTER

;BUMP <SQURCE> POINTER
;CONTINUE

FOR SUBMISSION AS NEW LINE

D
C
A,C
10BUF
8,A
H, IMMED
D, LOBUF
COPYD

8

H

H

EDIT2

;BUFFER TERMINATOR
;BUMP LENGTH COUNT
;FETCH COUNT

;STORE IT

;COPY COUNT TC 3
;POINT NEW LINE AREA
;POINT WHERE IT IS NOW
;COPY IT

;RESTORE LINE 4
;RESTORE PROGRAM POINTER
;SAVE IT

;PRCCESS AS NEW LINMNE



BASIC.8K
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; .

; TAPE CASSETTE COMMANDS —
’ =
; TAPE CASSETTE EQUATES '

SWCH EQU 0FFH ;SWITCH PORT

CASC EQU 3 ;STATUS PORT FOR TARBELL

CASD EQU 0 ;DATA PORT

CFLAG  EQU 4 ;DATA FLAG FOR TARBELL ON MIO
; CASSETTE FILE FORMAT '

EACH RECORD:
TYPE BYTE: 4 FOR BASIC PROGRAM,
PLUS B8IT 7 ON IF DATA NOT HEADER RECORD
LENGTH BYTE: 4 DATA BYTES (1-128)
2 BYTES OF CHECKSUM

e Ne Ne o N

EACH FILE BEGINS WITH A HEADER RECORD
TYPE: &
LENGTH: 7
5 CHARS FILENAME, BLANK-FILLED
2 BYTES TOTAL LENGTH OF DATA IN FILE
2 BYTES OF CHECKSUM

e

e %e %o %o e

AND HAS N DATA RECORDS :
TYPE: 84 ' )
LENGTH: 128 EXCEPT LAST RECORD MAY BE LESS T~
DATA: NEXT (LENGTH) BYTES OF IMAGE OF PROGRAM AREA
CHECKSUM: 2 BYTES, 2'S COMPLEMENT QOF SUM QF BYTES

“e %o s %o ‘es

; FILES OF TYPE OTHER THAN 4 ARE IGNORED BY BASIC

; HARDWARE USED:

; IMSAI MIO BOARD, CASSETTE DATA CN PORT 0,

; STATUS ON PORT 3,

; CASSETTE READY JUMPERED TC 8IT 2 OF PORT 3.

H TAPE UTILITY ROUTINE
5, WATCH WAIT FOR TARBELL READY OR CONTROL-C

WATCH: PUSH 8 ;SAVE REGS - CPM STATUS CALL CAN CLOBE
PUSH D
PUSH H
CALL TSTCC ;TEST FOR CNTRL-C
POP H ;RESTCRE REGS IN CPM DEBUGING MODE
POP D
POP B
IN CASC ;READ STATUS PQRT
ANI CFLAG ;TEST :
JgZ WATCH ;LOOP TILL REBAADY ‘/
RET

; CASI CASSETTE INPUT TO A-REGISTER
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CASI:

; RECO

NCHAR:

; CASQ

CASQ:

; CKSUM
;

;

CKSUM:

; SENSE

SENSE:

CALL
IN
RET

MOV
CALL
MOV
CALL
MQV
XCHG
LX1
LDAX
CALL
INX
CALL
DCR
JINZ
DCX
MQV
CHMA
CALL
MOV
CMA
;WRITE L

PUSH PSW
CALL WAT
POP PSW
QUT CASC
RET

ALSC CQUT

ACD
MOV
RNC
INR

MOV
CMA
ouT
RET
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WATCH WAIT TIL READY
CASD ;READ FROM DATA PORT

WRITE A RECORD TO THE TARBELL.
D,E==>TYPE, LENGTH BYTES

H,L==>START OF SOURCE

RETURNS UPDATED SQURCE PGINTER IN DE

A,D 3;TYPE BYTE
CASO JWRITE IT
A,E ; COUNT
CASO JWRITE IT
8,tE ;CCUNT
;SOURCE NOW IN DE
H,0 ;INITIAL CHACKSUM
D ;FETCH NEXT CHAR
CASQ JWRITE IT
D ;PNT NEXT CHAR
CKSUM ;ADD TO CKSUM, PUT ACD IN LIGHTS
3 ;REDUCE COUNT
NCHAR ;LOOP ON COUNT
H ;ADJUST HL FOR COMPLIMENT
A, H ;WRITE CHECKSUM
CASO
A,L

AST BYTE & RETRUN

CASSETTE QUTPUT BYTE FROM A-REGISTER

CH SWAIT TILL READY

;WRITE TO DATA PORT

CALCULATE THE CHECKSUM:
ADD A TO HL

PUTS HI ADOR TO SENSE LIGHTS
L ;ADD PREVICUS LO

L,A ;SAVE NEW LO

H ;PROPAGATE CARRY

OUTPUT HI ADDR FRCM D TC LIGHTS
A, D

SwCH
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RECI

%o %o s s o

RECI:

RECI1:

; CSAVE

CSAVE:

RETURNS

PAGE 10656
INPUT A RECORD FROM THE TARBELL
TAKES BUFFER PQINTER IN HL ;
UPDATED POINTER IN DE,
RECORD TYPE IN A, RECORD LENGTH IN C

CALL

" PUSH

CALL
MOV
MOV
XCHG
LXT
CALL
STAX
INX .
CALL
DCR
JINZ
PUSH
CALL
MOV
CALL
MOV
DAD
MOV
ORA
JNZ
POP
POP
RET

COMMAND

RST
MVI
ouT
PUSH
MV1

. XRA

NULS:

SYNCS:

FNAME:

CALL
DCR
JINZ
MV I
CALL
MV I
MV I
CALL
DCR
INZ
LXI
MV
PCP
MV
LDAX

CLOBBERS B,H,L

CASI ;GET TYPE
PSW ;SAVE TYPE TO RETURN TO CALLER
CASI ;GET LENGTH
C,A ;STORE LEN
8, A ;IN B ALSO
SPUT DESTINATION PTR IN DE
H, 0 ;INITIAL CHECKSUM
CAST SINPUT BYTE
D ;STORE IT
0
CKSUM  ;UPDATE CKSUM, PUT ADDR IN LIGHTS
8 ;LOOP ON COUNT
RECI1
D ;SAVE DESTINATION PTR
CASI ;INPUT CHECKSUM
D, A
CASI
E,A .
D ;COMPARE
A,H .
L
CKERR  ;BRIF CHECKSUM ERROR
D ;RESTORE DEST PTR
PSW ;RESTORE RECORD TYPE BYTE
1 ;SKIP ANY SPACES
A,10H  ;ENABLE WRITE
CASC
H ;SAVE PTR
8,255  ;WRITE INITAL 255 NULLS
A
CASO
g
NULS
A,3CH  ;START BYTE
CASO
B, 32 ;32 SYNC BYTES
A,0E6H ;SYNC BYTE VALUE
CASO
B
SYNCS
H, IO8UF ;POINT BUFFER
8,5 ;FILE NAME LENGTH
D ;RESTORE CMD PTR
M,20H  ;DEFAULT BLANK
D JFETCH FILE NAME
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BLANK:

; CALCULATE

; WRITE

NXTRC:

RITE:

ERITE:

; BELL

BELL:

ORA
JZ
MOV
INX
INX
DCR
JINZ

LXI
LHLD
MoV
Su8
MOV
MOV
SB8
MOV
INX
PUSH
SHLD
LXI

LXI
CALL

PRCGRAM

LXI
XTHL
MOV
ORA
JZ
LXI
DAD
JC
MOV
ANI
MOV
LXI
XTHL
MVI

CALL
XCHG
JMP
POP

MV I
CALL
JMP

SPAGE
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A ;TEST
BLANK
M,A ;STORE CHAR
0 ;NAME PTR
H ;BUFFER PTR
3 ;COUNT
FNAME

LGTH OF PROGRAM FILEEWRITE IT ON THE HEADER

D,BEGPR ;BEGINNING COF PROGRAM
PROGE ;END

A,L

E

L,A

A,H

D

H, A

H ;PLUS 1 TO GET % OF BYTES INCLUSIVE
H ;SAVE FOR LATER

10BUF+5 ;STUFF LENGTH
D,407H ;TYPE AND LEN OF HEADER RECORD
;TYPE 4: BASIC PROG FILE, HEADER RCD
H, I0BUF
RECOC ;WRITE RECORD

FILE

H,BEGPR ;POINT START OF PROGRAM
;GET REMAINING LENGTH

A, H ;GET HI REMAINING

L ;TEST FOR DONE

ERITE  ;BRIF IF DONE

0,0FF80H;-128

D ;SUBTRACT RECORD LENGTH

RITE ;IF CARRY, NQT AT END

A,L ;GET LOW

7FH ;NUMBER BYTES LEFT

E,A ;COUNT

H, 0 ;REMAINING BYTES
;RESTORE H

D,084H ;TYPE BYTE: 80=DATA RECORD (NOT
;FILE HDR), 4=BASIC PROGRAM FILE.
RECO ;WRITE
;SAVE SOURCE PTR
NXTRC
H ;CLEAN STACK

RING USER'S CHIMES
A,7 ;CODE FOR BELL

TESTO
RDY
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; CLOAD LOAD A
CLOAD:
NULL1: MVI A, 6GH
ouT CASC
NULLS: CALL CASI
ouT SWCH
CPI 0E6H
JNZ NULLS
MVI A, 20H
ouT CASC
MVI 8,31
SYNC:  CALL CASI
ouT SWCH
CPI 0ESH
JNZ NULL1
DCR B
JNZ SYNC
LXI H, IOBUF
CALL RECI
CPI 4
JNZ NULL1
LHLD 10BUF+5
PUSH H
LXI H, BEGPR
NXTR:  CALL RECI
CPI S4H
JNZ CKERR
POP H
; SUBTRACT o0,C
MOV A,L
suB C
MOV L,A
MOV A,H
MV I c,o
sBa C
MOV H, A
ORA L
XCHG
PUSH D
JNZ NXTR
2 POP D
; LOADING DONE.
XRA A
MOV M, A
DCX H
SHLD PROGE
STA I0BUF +5
;TYPE FILE NAME
LDA 108UF
cPl 20H
CNZ TERMO
JMP BELL
ENDIF

PAGE 1032

PROGRAM FROM THE TARBELL

;MI0 CONTROL TO READ BY BITS
SWRITE TC STATUS PORT

;READ LEADING NULLS

;PUT IN LIGHTS

SWAIT FOR FIRST SYNC SYTE

;MI0 CONTROL TO READ BY BYTES
JWRITE TO STATUS PORT :
;NUMBER REMAINING SYNC BYTES
;READ PAST SYNC

;TRY FOR MORE NULLS

; POINT BUFFER

;READ A RECORD

;TEST TYPE BYTE: IS IT BASIC PROGRAM
;..FILE HEADER RECORD?

;NO, START OVER, KEEP LOOKING

; LOAD LENGTH OF PROGRAM FILE

; SAVE

;READ RECCRD 3
;1S IT BASIC PROG FILE DATA RECOF
;NO, SOMETHING'S WRONG. S
;LENGTH

FROM HL

;TEST RESULT FOR 0

;BUFFER ADDR TO HL

;SAVE REMAINING LENGTH
;JIF NOT DONE READING DATA
;CLEAR STACK

SET POINTER TO END OF PROGRAM.

;EXTRA 0 FOR PARANOISA

;POINT LAST LCADED BYTE (SHOULD BE 0)
;SAVE END OF PROG FOR EDIT, LIST, &C
;MARK END OF FILE NAME FOR TYPEOUT

;TEST FCOR NO NAME
;PRINT NAME [F THERE
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1FAB
1FAE
1FAF
1FB2
1F83

1F86

1FB86
1F89
1FBA
1FBC
1FBF
1FCO
1FC1
1FCY
1FCS
1FCH
1FCY

.- CF
1FDO
1FD1

1FDY4

1FO4
1FD7
1FDA
1FDD
1FEQ
1FE1L
1FE2

CD351F
EB
110000
SE
C3891C

cogoor
7€
FE2C
C20F1C
23

ES
CD351F
El

D5
CD8COF
CD9L1A
cD661C
El

77
c30802

Co800F
CD941A
CD351F
210802
E5
E£8
ES

;
PEEXK

;
; STMT:

;
POKE

; STMT:

;
JUMP

5 STMT:

EQU

PAGE 109

S

A=PEEXK(X). RETURNS DECIMAL VALUE OF MEMORY ALDRESS X.

CALL
XCHG
LXI
MOV
JMP

EQU
POKE

CALL
MOV
CPI
JNZ
INX
PUSH
CALL
POP
PUSH
CALL
CALL
CALL
POP
MQV
JMP

EQU
CALL

CALL
CALL
CALL
LXI

PUSH
XCHG
PCHL

FACDE ;GET ADCRESS IN DO,LE

;ADDRESS TO H,L

0 ;CLEAR O, E

oM ;PUT MEMORY BYTE IN E

INFL ;CONVERT D,E TO SINARY AND RETURN

’

aomo

wr

<ADDRESS>,<VALUE>. PUTS VALUE IN MEMORY ADDRESS.

EXPR ;EVALUATE ADDRESS EXPRESSION

A,M ;LOAD NEXT CHARACTER

r,! ;TEST

SNERR ;BRIF ERROR

H ;POINT NEXT

H ; SAVE H,L

FACDE ;PUT ADDRESS IN D,E

H ;RESTORE H,L

D ; SAVE ADDRESS

EXPR ;EVALUATE VALUE EXPRESSION
EOL ;TEST FOR END CF LINE

FBIN ;CONVERT FACC TO A REGISTER VALUE
H ;GET D,E ADDRESS IN H,L
M,A ;MOVE B8YTE

RUN ;CONTINUE

s

<ADDRESS>. EXECUTES CCDE AT MEMORY ADDRESS.

EXPR ;EVALUATE ADDRESS EXPRESSICN
gEoL ;TEST FOR END CF LINE
FACDE ;CCNVERT FACC TO ACDRESS IN D,LE
H, RUN ;MAKE INTO SUBROUTINE
H

;MOVE ADDRESS TO HL

JEXECUTE USER'S ROUTINE
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IF HUNTER

o s | ~

SOFTWARE BAUD SELECTION ON SIO 30ARDS MODIFIED 3Y
W. HARTER, COYQTE COMPUTERS, DAVIS, CALIF.

COMMAND 'BAUD <RATE>' WHERE <RATE>=110,300,1200,2400,9500

RST 1 ;SKIP BLANKS
LXI D,BAUDS+6 ;POINT BAUD TABLE
CALL SEEK ;GO SEARCH BAUD TABLE
JZ CVERR  ;BRIF RATE NOT FOUND
DCX H ;ADJUST POINTER
BAUD1: INX H ;LOOK AT CHARACTER
CALL NUMER  ;TEST FOR DIGIT
JZ BAUD1 ;LOOP PAST RATE
CALL EOL ;TEST FOR END OF LINE
XCHG ;POINT ADDRESS OF CONTROL BYTES
MOV" E,M ;LOW BYTE TO E
INX H ;POINT NEXT
MOV D,M ;HIGH BYTE TO D
LDA EDSW ;GET MODE SWITCH
ORA A TEST IT
JNZ SETIT  ;BRIF IMMEDIATE MODE
LXI H,BAUDS ;POINT 'BAUD'
CALL TERMM  WRITE IT .
PUSH o) ;SAVE ADDRESS OF CONTROL BYTES
LX1I H, [OBUF ;POINT BUFFER e
MV I 8,4 ;LOAD COUNT
CALL COPYD  ;COPY RATE TO I08UF
MVI M, 0 ;TERMINATE MESSAGE
CALL TERMO  ;WRITE IT
POP D ;RESTORE CONTROL BYTES
SETIT: LXI H, 4 ;LOAD OFFSET
DAD D ;POINT 1ST CONTROL BYTE
MVI A,40H  ;LOAD RESET
ouT TTY+1 GWRITE IT
MOV A,M ;MODE BYTE
ouT TTY+1 GWRITE IT
MV1 A,17H  ;ENABLE BYTE
ouT TTY+1 GWRITE IT
INX H ;POINT SPEED BYTE
MOV A,M ;LOAD IT
ouT 8 GWRITE IT
BAUD2: IN TTY+1 ;READ STATUS
ANI 2 ;TEST
JZ BAUD2  ;WAIT FOR ACKNOWLEDGMENT
IN TTY ;READ AND DISCARD
LDA EDSW ;GET MODE SWITCH
ORA A ;TEST IT
Jz RUN ;BRIF RUN MCDE
JMP GETCM  ;BRIF [MMEDIATE MODE
BAUDS: C8 "BAUD ', O0FEH ;BAUD MESSAGE

BAUD TABLE.

e %o o
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B110: D8 '110 ',0FAH, 2,0
3300: 08 1300 1,0F8H,0
B1200: gg ?iggO',OFAH,O
B2400: gg ?ézgg',OFAH,32,0
83600: 08 195007,0FAH, 34,0
gg 39600 ;END OF BAUD TABLE
; ENDIF
IF CPM ;CPM INITIALIZATION STORES

;... BIOS JUMP TABLE HERE

BTSTAT: DS 3 ;dMP TO BIOS CONSOLE STATUS
BTIN: Ds 3 ;JdMP TC BIQ0S CONSQLE INPUT
BTOUT: DS 3 ;dMP TC BIOS CONSCLE QUTPUT

ENDIF
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1FE2 =

2000

2000 =

2000 =
2000
2001
2071
2072
2073
2074
2075
2076
2077 =

2077
207C
20CE
2120
2220
2223
2225
2226
2227
2228
222F
2233
2237
2238
223F
2243
2247
2248

224D
224F
2250
2252
2254
2256
2258
225C
2268
2269
2268
226C
2270
2272
2274
2275
2276

ROMEN

m\o e e ‘e

AM

BZERO
FORNE:

TAPES:
DIMSW:
OQUTSW:
ILSW:
RUNSW:
EDSW:
EZERO

LINEN:
IMMED:
IOBUF :
STRIN:
QUTA:

INDX:
REL:

IFTYP:
TVAR1:
TVARZ2:
TEMP1 :
TEMP2:
TEMP3:
TEMPL ¢
TEMP5S:
TEMPG :
TEMP7:
LINEL:
LINEH:
PROMP :
EXPRS:
ADDR1:
ADDRZ2:
ADDR3:
FACC:

FTEMP:
PARCT:
SPCTR:
CMACT:
FNARG:
STMT:

ENOLI:
MULTTI:
DEXP:

COLUM:

EQU

ORG
[F
ORG
ENDIF

EQU

EQU
DS
DS
DS
oS
DS
DS
DS
DS
EQU

DS
DS
DS
OsS
DS
OS
oS
DS
DS
DS
DS
DS
DS
DS
DS
DS
DS
OS
OS
OS
DS
DS
0S
DS
DS
DS
DS
DS
DS
DS
DS
DS
0sS
DS
LS
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$=-1

8192 ;RAM STARTS OF 8K BOUNDARY )
LARGE OR CPM ;ADJUST START OF RAM [F 8+x’

2400H ; RAM STARTS ON 9K BOUNCARY

ALL CODE ABOVE THIS POINT [S READ ONLY AND CAN BE PROM'ED

$

$ _ ‘

1 ;# ENTRYS IN TABLE (MUST BE HERE)
112 ;ROOM FOR 8 NESTS (MUST BE HERE)D
1 ;TAPE SWITCH (MUST BE HERE)

1 ;DIM SWITCH (MUST BE HERE)

1 ;OUTPUT SWITCH (MUST BE HERE)D

1 ;INPUT LINE SWITCH (MUST BE HERE)
1 ;RUN SWITCH(MUST BE HERE)

1 ;MODE SWITCH(MUST BE HERE)

s .

5

82 ; IMMEDIATE COMMAND STORAGE AREA
82 ; INPUT/QUTPUT BUFFER

256 ;STRING BUFFER AREA

;R¥% FILLED IN AT RUN TIME o
;HOLDS VARIABLE NAME OF FOR/NEXT -
;HOLDS THE RELATION IN AN [F STMT
;HOLDS TYPE CODE OF LEFT SIDE

; TEMP STORAGE

;DITTO

;TEMP STORAGE FOR FUNCTIONS

;HOLDS MIN LINE NUMBER IN LIST
;HOLDS MAX LINE NUMBER IN LIST
;HOLDS PROMPT CHAR

;HOLDS ADDR OF EXPRESSION

;HOLDS TEMP ADDRESS

;HOLDS TEMP ADDRESS

;HOLDS STMT ADD DURING EXPR EVAL

;COUNT GF COMMAS

;SYMBOLIC ARG & ADDRESS

;HOLDS ADDR GF CURRENT STATEMENT
;HOLDS ADDR OF MULTI STMT PTR
;SWITCH 0=NO, 1=MULTI STMT LINE

el e S TS I Sl G I Y OIS B TN S IR R G T o ol o ol o o o i o S R

;CURRENT TTY COLUMN
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2277
2279

.78
-270
227F
2231
2283
2285
2287
2283
22389
2238
2280
228E
228F
2291
22973

2295

2296

RNDX:

RNDY :
RNDZ:
RNDS :
TRNDX:
TRNDY
TRNDZ:
TRNDS:
RNDSWw:
FNMQD :
LINE:
STACK:
PRSW:
NS:
DATAP:
DATAB:
PROGE:

’

0S

DS
Cs
DS
0S
0S
0S
DS
DS
0s
DS
0S
0s
DS
BS
DA
DS

IF

NN SRR N R, RNNNDRNDNNDND RN
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;RANDOM VARIABLE STCRAGE
;THE RND<X>,TRND<X>,AND RNOSW
;MUST BE KEPT IN ORDER

;SWITCH, 0=NQT, <>0 = I[N DEF FN
;HOLD ADD OF PREV LINE NUM

;HOLDS ADDR OF START OF RETURN STACK
;ON=PRINT ENDED WITH , OR ;

;HOLDS LAST TYPE (NUMERIC/STRING)
;ADDRESS OF CURRENT DATA STMT
;ADDRESS OF DATA POOL

;ADDFZSS OF PROGRAM END

CPM

; TEMPORARY CODE FOR INITIALIZATICN HERE

INITC:

BEGPR:

LHLD
LXI
DAD
LXI
MV
CALL
MVI
LXI
LXI
LXI
LXI
LXI
LXI
LHLD
JMP
ENDIF

0S

" END

800T+1 ;PTR TO BIOQOS TABLE
D,CSTAT ;OFFSET COF CCNSOLE CUERY ENTRY

O ;POINT INTO BIO JUMP TARBLE
D,BTSTAT,;POINT INTO BASIC JMP TABLE
8,9 ;COUNT

COPYH  ;MOE BI0S TABLE INTO 3ASIC
A,GC3H ;JMP OP CODE

H,RST1! STA 8H! SHLD 9H

H,RST2! STA 1Q0H! SHLD 11H

H,RST3! STA 18H! SHLO 19H

H,RST4! STA 20H! SHLD 21H

H,RST5! STA 28H! SHLD 2GH

H,RST6! STA 30H! SHLD 31H

BDOS+1 ;LOCATE TOP CF RAM

INITlI  ;CONTINUE AS IN NCN-CPM VERSION

1 ;OATA STATEMENT FLAG (MUST BE HERE)






