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Name

ko v Py

WRKSPC

USR

QUTSUR

DIVSUP

SEED

LSTRND

INPSUB

NULLS

LWIDTH

COMMAN

NULFLG

Addr

i Pl g ol

1000

1003

1006

1009

1017

1014
1034
105E
1041

1042

1047

1044

A description of BASIC's usage of the memory

MMHMHMMMMNNMHHMHHNMHMNHMNHMW”NNMMH”H”MMMMMMH

#%¥%* The work space RAM from 1000 to {10FR #&#

What it is used for

T Pl Pl PR ol I o8 i N8 il Tl T ol PF Bol o Pl PN NN

Jump to warm start BASIC

Jump for user defined function "USR(X)".
This is initialised o give "?FC EBrror".

.Skelatan for output to port "n" as the 8080 does not have the

"our (C),r" instruction. The port "n" is loaded into 1007.

Skeleton subtraction routine for division. The dividend,
divisor and quotient cannot all be held in the regiasters
therefore the divisor is loaded into this routine so that
there are sufficient registers for the dividend and quotient.

2 byte seed for random number generator.

Table of floating point values used by RND.

The seed ig used to find which value of the eight to multiply
the last random number by.

Where the last random number "RND(O)" is kept.

okeleton for input from port "n" as the 8080 does not have the
"IN r,(C)" instruction. The port "n" is loaded into 1037,

Number of nulls to output after carriage return. This value is
set by the "NULLS n" command.

Width of terminal. This ig set by "WIDTH n" command.

Width of terminal for printing with commas.

Why this has %o be a seperate byte I don't know, however, the
"WIDTH n" command sets ILWIDTH but does NOT set this value,
this has an irritating result when using BASIC with a printer
and trying to have more than three columns using commas in
"PRINT" statements, what ever you set "WIDTH" to you don't get
more than three columns! This can be overcome in a simple way:
"POKE 416%,252" -« This makes "WIDTH" work correctly.

Nulls after input byte flag.
This is a flag that is examined and then zeroed by the teletype

line input routine (TTYLIN). If the character input routine
sets this flag before returning the input character then & null
is output before the character. The only use I can think of for
this 1s for VERY slow terminals which need to be "woken up"
before a character is sent to then!

LC
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CTLOFG

LINESC

LINESH

CHKSUM

NMIFLG

BRKFLG

RINPUT

POINT

PSET

RESET

STRSPC

1045

1046

1048

1044

104C

104D

104K

1051

1054

1057

1054

from the keyboard.

Control "0O" (Disable output) flag.
if this flag is set then no output will not appear at the
terminal. This flag is flipped every time control "0" is typed

-

"LINES" counter.

This is initially set to the value in LINESN and decremented
after every line. If this value reaches zero then it is loaded

with the value in LINESN and BASIC waits for a character from
the keyboard.

"LINES" number.

This is set by the "LINES n" command for the number of lines to
be LISTed at a tinme. -

Check sum for array loading and saving.

This accumulates the value of all the bytes in the array so
that errors can be detected during "CLOAD®"

Non-maskable interrupt flag.

When an NMI is received this flag is set to let BASIC know that
the break was caused by an NMI.

Break flag.,

This flag is set by the input routine to let BASIC know that
the break key was pressed.

Reflection for "INPUDT" poutine.

When an "INPUT" instruction is encountered BASIC jumps to the

input routine vis this Jjump. This value may be changed by the
user as in the NASCOM BASIC manual. They go to the following:~

"DOKE 417%,-25" Output CR,LF and get a line (CRLIN)
"DOKE 4175,-6670" No CRLF, get a line (GETLIN)
"DOKE 4175,-6649" Get a line by character (PTYLIN)

Reflection for "POINT (X,Y)" function (Unused!)

This contains a jump to the "POINT (X,Y)" routine so that the
uger SHOULD be able to change it to be some other function.
However, due to & "mis-firing" in someocne's brain when the

"POINT" routine was added, the function driver (FNOFST) tests
for "POINT" and jumps DIRECTLY to the "POINT (X,Y)" routine!

Reflection for "SET (X,¥)" routine.

This contains a jump to the "SET (X,Y)" routine 1in +the same
fashion as in "POINT". The "SET (X,Y)" routine is called via

this reflection so that the user CAN change it fo add nore
routines to BASIC.

Reflection for "RESET (X,Y)" routine.
Thia containg a jump to the "RESET (X,Y)" as in PSET.

Start of string space pointer.

This contains a pointer to the start of gtring space. It is

initially set to 50 bytes below the end of memory but can he
changed by the "CLEAR n" atatement.
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LINEAT

BASTXT

BUFFER

CURPOS

LCRFLG

TYPE

DATELG

LETHAM

105C

105K

1061

10AB

TOAC

10AD

10AR

10AF

Current line number.

This containa the value of the current line being executed. If
a direct astatement 1is Dbeing executed then this is -1 and if
"Memory size?” is being asked it contains ~2. This value is
examined by the ERROR routine to see if a line number has to
be printed or not. If this value is ~2 +hen the error mast

have occurred in reply to "Memory sasize?" so BASIC is cold
atarted agsain.

BASIC program text origin.

This is a pointer to where the BASIC yprogram is stored in

memory. * It usually points to 10FA which is the usual start of
a BASIC program. This can be changed if a program is located
somewhere else in memory such as in ROM.

Terminal input buffer.

This is a 72 character buffer where all input from the keyboard
is to be stored such as commands, BASIC lines and "INPUT".

Cursor position.

This contains the current value returned by "POS {X)" and it ig
incremented every time a character is printed. When a new line
is started this value is zeroed, however, when a back space
is printed it is NOT decremented and when "SCREEN X,Y" is done
it is not set to the new "X". This can cause gpurious CRLFs to

be output when TSCREEN" and back spaces are used. A cure for
this is to set "WIDTH 268",

Locate / Create variable flag.

This is used by the variable search routine to tell if it is in
a "DIM" gtatement or not so that it knows if it has to locate
or create the specified array.

Data type flag.

This flag contains the "type" of the current expression.
That is:- zero = Numeric, non-gzero = string.

Literal statement flag.

This flag is used to tell BASIC that it is vpointing at a

literal statement such as a string in quotes or a "REM" or
"DATA" atatement.

Last available RAM pointer.

This contains the addresa of the highest location in RAM that
BASIC will use. It can be changed by the "CLEAR,n" statement.

8¢
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TMSTPT

TMSTPL

TMPSTR

STRBOT

CUROPR

LOOPST

DATLIN

FORFLG

LSTBIN

READFG

1081

10B%

10BF

10073

10CH

1007

10C9

10CE

10CC

10CT

Temporary string pointer.
This contains s pointer into the temporary string pool.

Temporary string pool.

This is a store of 4 temporary sirings that were created by
such things as "LEFTE","CHR$" and string concatenation.

Temporary atring, |

This string block for the current sitring being constructed.
All string blocks are four bytes long. The first byte gives
the length of the string. The second byte is not used and the

third and fourth bytes form the address in memory where the
gstring itself can be found. |

Bottom of siring space.

This containg a pointer to the bottom of the string area that
is currently being used. Bach time a new string is defined it
is moved into the string area below this pointer and the
pointer is sdjusted to point to the new bottom of string area.
1f there is not enough room for the new string then a

"garbage collection” is performed to remove all unused strings.
If there gtill is not enough room then an "?08 Brror" occcurs.

Current operaior address.
This contains the address of the current operator in EVAL

so that the registers may hold other values without using the
stack which is being used to hold sub-expressions.

Loop start address.

This containg the address of first statement in the FOR loop

which is Dbeing constructed. This address is later moved into
the FOR block on the stack.

DATA statement line number.
This containg the line number of the current position of the

DATA  statement pointer. It is used by DATSNR to tell the user
in which line the bad DATA cccurred.

FOR / PN / array flag.
Thia contains a flag as to what GETVAR must find.

value of OOUH means find a variable or array element.
value or O1H means find an sarray name.
value of 64H means find a variable only.

value of 80H mesans find an FN function.

e e boe e

This flag is set when ever any input is made into BUFFER.
RETURN first tests to see if the GOSURB was a direct statement

and if so checks this flag, if this flag is set then an INPUT
statement has occurred within the subroutine and @40 as far as

RETURN is concerned, BUFFER now contains garbage so it Jumps
back to command mode.

READ / INPUT flag. |

This containg a flag to tell the READ/INPUT routine if it is
processing a DATA statement or data for an INPUT ststement.
If this value is zeroc then INPUT is smctive else READ is.

St e b b e e pil e i e e Bkt e e R e e B R T
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BRKLIN

NXTOPR

ERRLIN

CORTAD

PROGND

VAREND

ARREND

NXTDAT

FNRGNM

FNARG

1OCE

10D0O

10D2

10D4

1006

10D8

1ODA

10DC

10DE

1OEO

Bresk line point.

This contains the address in the line where break occurred.
It's value is saved so that CONT knowz where to continue.

Next operstor address.
Thig containg & pointer into the expression being evaluated
by EVAL. It is used to k&ap_tramk of where it is in the string.

Line number of hresk.

This contains the line number of the line where the bresk
cccurred. It is saved so that CONT knows what line it is in.

Continue address.

This contains the address of the astatement where CONT will
continue.

I'.
-l“:

ERNAREXE Values from here on are saved during CSAVE *#%eiias

Bnd of progran.

This containg the address of the byte after the end of the
BASIC program text.

End of variashles.
This containsg the address of the byte after the last variable.

End of arrays.
This contains the address of the byte after the last ATV .

Next DATA item.
This contains the address of the next item of DATA to be READ.

FN argument name.

This contains the nsme of the argument for the current FN

function. If an FN function calls another FN function then
this name is saved on the stack.

FN function argument.

This is the floating point value of the the current FN
function's argument. If an FN function calls another FN

function then this value is saved on the stack together with
the name of the FN argument.

6¢
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FPREG

SGNRES

PBUFF

NULVAL

PROGST

10E4

10E8

1089

1OF6

10F9

Floating point register. |

This is a floating point number for the current value. It is

a four byte store using 24 bit normalised sign and magnitude
representation for the mantissa and excess 128 representation
for the exponent of two.

Example of the number 35.25 in fleoating point:-

%5.2% in binary is 100011.01
Which is the same as 100011.01 %27 00000000

The binary point is moved so that it precedes the first "1"
Thia gives LA 0001104

The point was moved left 6 times dividing the number by 26 so
6 must be added to the exponent to re-multiply by 276,
This gives 0001101 *2° 00000110

As the bit after the point is ALWAYS "1" this bit can be used
to store the sign of the number "0" for +ve, "1" for -ve

So +35.25 is stored as .00001101 * 2 * 00000110

Which in 24 bits is 00001 101 0000000000000000 *2° 00000110

128 is added to the exponent aso that overflows and underflows
can be more easily detected.
50 the whole number in binary is:-

OQO01 101 Q000COOO OOO0O0OL 10000110

Which is Q D O 0 0 0 8 6  HEX
The bytes of the mantissa are stored in reverse order.

This gives the value for +3%35.25 as - 00 00 0D 86

And ~35.25 would be stored as 00 00 8D 86

Jign of result.

This contains the sign of the result for multiplication. Both
values to be multiplied are tested and if their signs are
different then the product will be negative otherwise it will

be positive. The saign for the product is stored here so that
i1t can be tested after to make the result correct.

Number print buffer.

When a floating point number has to be converted into ASCII
for PRINT or STRE the ASCII number is built up in this buffer
by NUMASC so that it can be output or assigned to a string.

Multiply value.

This contains the 24 bit multiplier because there are not

enough registers %o hold +the multiplier, multiplicand and
product all at the same time.

Program start.

This is the byte before the first line in the program. It must

be zero to tell the execution driver that the next (actually
the firat) line is to be executed.
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ERRERNNE Uow 8 program is stored in memory HEEEERER

Example:- The program:-
10 FOR A=t TO 5:PRINT A,SQR(A):NEXT A
20 END
is in memory, it would loock like this:-

PROGHD

1OFA
10FC
1 OFE
10FF
1100
1101
1104
1103
1104
1105
1106
1107
1108
1109
1104
1108
110C
110D
110E
110F
1110

1111 .

1112
1113
1114
1115
1417
1118
1119
1114
111C

111C

15 11
wh QU
81
20
41
B4
51
20
A6
20
35
SA
9y
20
41
2C
BA
28
41
29
SA
82
20
41
00
1A 1
14 00
80
00
00 00

Pointer 1o byte after progran

Pointer to next line {1115)
Line number {10)
FOR token

Space

A

= token

1

Space

TO token

Space

5

E ]

PRINT token
apace
A

¥
SR token

(
A

)

L]

-~ NEXT token

Space
A

"End of line

Pointer to next line {1114)
Line number {(20)
END token

End of line
Pointer to next line (0000 = End of program

.mpﬁb W w.i .

)
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ERERARA® How varisbles and arrays are stored HHederes

Variables such as AB AB® and PN AB are all stored in the simpie variable area
of memory. The start address of this area is held in PROGND and the end address
is held in VAREND.

If AB=10 and AB$="TEXT" and FN AB(XY) had been defined then the memory would
look like this

42 41 Name of AB in reverse (42 41 = "B" "z")

00 00 20 84 Floating point wvalue for 10

c2 41 Name for AB$ (C2 is "B" with bit 7 set)

04 Length of string (4 characters)

7% Thias byte unused for string

LL HH Address where "TEXT" is to be found

42 C4 Name of FN AB (C1 is "A" with bit 7 set)
LI HH Address of function (After "=")

59 58 Argument name in reverse (59 58 = "Y" ";")

Arrays such as AB(1,%) and AB$(%,1) are stored in the array ares of memory. The

start address of this area is held in VAREND and the end address is held in
ARREND.

If BIH$AB(1,3),AB$(3,1) had been entered then the memory would look like this:-

42 41 Name of array AB in reverse

2% 00 Bytes used for array (0025 = 37)

02 2 dimensions

04 00 Size of second dimension including zero element
Q2 00 Size of first dimension including zero element
00 00 00 00 AB(0,0)

Q0 QG 00 00 AB(1,0)

00 00 00 00 AB(O,1}

00 00 00 00 AB(1,1)

Q0 00 00 00 AB(0,2)

00 00 00 00 AB{1,2)

00 00 00 00 AB(0,3)

00 00 0O 00 AB(1,3)

C2 419 Name of array AB$ in reverase

25 00 Bytes used for array (0025 = 37)

02 2 dimensiona

02 00 Size of second dimension including zero element
04 00 Size of first dimension including zero element
00 00 00 00 AB$(0,0)

00 00 00 00 AB$(1,0)

00 00 00 00 AB$(2,0)

00 00 00 00 ABS(3,0)

Q0 00 00 00 AB$(0,1)

00 00 00 0O ABS(1,1)

0O 00 00 00 AB$(2,1)

00 00 00 00 AB$(%,1)
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FRERRER® Usage of the stack for GOSUB/RETURN and FOR/REXT #anasas

GOSUB and RETURN usage of the stack

PRl A O PO U S POl P N N el N B I e PN P PR TR P P TN R R I P I g g e e

When a GOSUB is executed the address of where to RETURN to and the nunher of
the line to RETURN to are PUSHed on the stack as follows: -

HIGH MEMORY: XX iX Address of where to RETURN to
XX %X Number of line %o RETURN to
STACK POINTER: 8C GOSUB token as marker

This GOSUB block remains on the stack until a RETURN is executed at which point
BASIC locks back through the stack until it finds a GOSUB block and then seis

the stack there and then POPs the line number and the address of the statement
after the GOSUB and continues execution.

!

The fact that the stack is set to this GOSUB block kills all sctive TFOR loops
which were set up inside the subroutine.

FOR and NEXT usage of the stack

¥nen a FOR is executed the address of the first statement in the loop,
the line number of the loop statement, the TO value, the STEP value and
the sign of the STEP are all PﬁSHed onto the stack as follows:-

HIGH MEMORY: XX XX Address of first statement in loop
XX XX Line number of loop statement
XX XX XX XX TO value in floating point
XX XX XX XX STEP value in floating point
XX Sign of STEP
AR XX Address of index variable
STACK POINTER: 81 FOR token as marker

This FOR block remains on the stack until s matching NEXT is executed. When
next is executed BASIC looks back through the stack to find the matching FOR
block. If it is found then the STEP value is added to the value of +the index
variable and the result is compared with the TO value. With the use of the TO
value and the sign of the step BASIC knows if the loop has been completed or
not. If it has not been completed then the FOR block remaina on the stack until
the loop has been completed. The stack is set to point to this PFOR block and
effectively kills all FORs nested within this loop. When the loop is completed

the FOR block is removed from the stack and execution continues from after the
REXT instruction. -

If the FOR block cannot be found then a "7NF Error" OCCUrS .

23
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FURERERE Now for t.e exciting bit - The ROM #eEseesse

Name

P Pk P P

INIT

MSIZE

TSTMEM

SETTOP

WARMBT

BAKSTK

CHKSTK
DATSHR
THERR
ERROR

PRENTOK

GETCMD

SRCHLN

NEW

RUNSFT

INTVAR

Addr

S Pk 2

EO19

BEO36

EO5H

EQED

EOAE

E356

E58A

ESAT

E3BF

E5C1

B3F8

405

E499
B4 BY

£4C5
B4C9

o

What the routine does

Pk i ANE Pl P AR INE VAR Y I T N R T PO P NG S - e

Copy the initial work space conditions into the work space RAM
at 1000 to 106F.

Output "Memory size" prompt and get response from user.

If a number is given Jump to TSTMEM otherwise start at the
beginning of RAM and test each successive byte until the end
of RAM is found. When the end has been found jump to SETTOP.

Get supplied address.

If any bad characters output "7SN Error"” and re-initialise
otherwise try to write a D9H byte into that address. If DOH
is not read back then there is no RAM at that address so go

to MSIZE Yo ask again, If D9H is read back then drop through
to SETTOP.

Test for minimum memory requirement and if not enough jump to
M5IZ2E to ask again otherwise save this address as the highest
available memory location, allocate 50 bytes for string space

and output the sign on message and the number of Ybytes free.
Then drop through to WARMST. |

Clear run~time registers and jump to PRNTOK.

Lock back through stack for POR or GOSURB blocks and
HL pointing to the Block.

exit with

Check for "C" levels of stack space and output
if not enough stack apace.

20 Error”

1 1like this section of code because you jump into the routine
at one of the entry points, this loads the "E" register with
the error number and the "LD BC,nn" opcode (O1H) skips all
the following "LD E,n"” instructions. It is very efficient.

Output ervor code for error number in the E register, output
the line number if needed and drop through to PRNTOK.

Output "0Ok” message and drop through to GETCMD.
Get a direct statement or BASIC line, CRUNCH the text sand if
it 18 a direct statement go to BICUTE to execute it. If it is a

BABIC line then move it to the program text area.

search for line number in register DE.

Set PROGND to start of program text area to effectively remove

program from memory and execute the null program to clear all
the other pointers.

Execute program from fitat statement.

Clear ocut variables and string space an reset DATA pointer.
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CLREG

FROMPT

CRUNCH

ENDBUF
GETLIR

TTYLIN

CPDEHL

CHKSYN

QUTC

CLOTST

LIST

FOR

RUNCNT

EXCUTE

GETCHR

RESTOR

TSTBRK

STOP

E4DF

E4FC

£509

ES B8
% V4
E6O7

E68A

B690

B6OB

E6CC

E6DD

779

ETF2

B816

E836

EB846

E861

B870

letter then ¢all LET to try to assign a

PAGE LA

Reset stack to top of nmemory, clear out temporary strings,
disable CONTinue and execute program.

Output "? " prompt for INPUT and go to get input line.

Move text string from HL to BUFFER crunching reserved words
into tokens 88 you go.

Mark the end of BUFFER with three nulls.
Get an input line from nmonitor.
Get an input line by character and save it in BUFFER.

Compare the DE register with the HL register returning
Z = Hegisters are equal, C - DE > HL and NC- DE <= HIL

flags: -

Make sure the next hyte in the code string is the sam as the
byte following the "CALL CHKSYN". If not - output "?8K Error".

Output character in the A register %o the terminal and output a
CRLF 1if the current terminal width is exceeded. Character is
not output if CTLOFG is set.

Get an input character and flip CTLOFG if it is control "0".

LIST BASIC program from start (or specifisd line number) LINESN
lines &t a time. It does not take into account that graphics
may appear in quotes, DATA or REM statements s8¢0 the graphic

character is treated as & reserved word itoken and expanded to
the complete word.

Assign the initisl value to the index wvariable and then set up
a8 FOR hlock on the stack.

Main execution driver loop. This gets the next statement
(May be after ":" or on next line) and gives it to EXCUTE.

Test current statement. If it is
addreas of the routine

a key word then find the
from WORDTB and call it. If it is a

variable. Otherwise
generate "78N Error".

Get next character in code string and return flags:-
Z - End of statement (":" or null)
C - Character is a digit otherwise NC.

RESTORE routine. 3et DATA pointer to start of program or
to specified line if a line number is given.

Test for bresk key. If pressed test for control "S" (pause).

1f another Dbresk pressed then stop execution and output bresk
message.

STOP routine. Flag "STOP" an join END.

ce
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END

CORT

NULL

CHKLTR

FPSIRT

POSINT

DEPINT

DEIRT

ATOH

CLEAR

RUN

GOSURB

GOTO

RETURR

DATA

REM

LET

ON

E872

E89E

K8B1

B9TT

BYTR
E98Z
E985
E98E
E9A%

EGCA

BA10

BEAIC

BAZD

EA4R

EATO

BATZ

BEAST

EAE1

END routine. Flag "END".

Save address of bresk and set continue address and line.
1f from STOP or break then output "Break" messsge and if not
a direct statement then output line number salso.

CONT routine. Get continue address, if it is zero then output
"2ON Frror" else set address and line ass current and continue.

NULL routine. Set number of nulls to be output after CRLF.

Test next character in code gtring and return flaga: -
NC - Letter, C -~ Not a8 letter.

Get an integer 0 to %2767 from next character.

Get an integer O to 32767 tg DE.

T&ﬂt.far integer O to 32767 and leave it in DE.

Test for integer -32768 fto %2767 and leave it in DE.

Read an ASCII integer O to 65529 inté DE from code string.

CLBAR routine. "CLEAR" Clear varisbles,

"CLEAR 8" also reserves string space (where t is QO to 32767),
"CLEAR,t" sets top of memory (where t is O fo 32767),

"CLEAR g,t" reserves string space and sets RAM top.

RUN routine. "RUN" run from start of program, "RUN n" run from
apecified line. |

GOSUB routine. Creste a GOSUB block on the stack and GOTO
gpecified line.

GOTO routine. Get ASCII 1line number and continue execution
from that line.

RETURN routine. Look back through stack for a GOSUB block

and if one i3 fTound POP line number and addreas in line and
continue execution from there. Otherwise "?RG Error” occurs.

DATA routine. Flag DATA and droy through o common eode.

HEM routine. Flag REM and Jlook for end of statement, DATA

atatement ends with ":" or null, REM statement ends only with
null (End of line).

LET routine. Get variable name, make sure "=" follows, evaluate
expression and assign it to the varisble.

ON GOTO / ON GOSUB routine. Get integer expression (0 to 255).
Look through list of ASCII line numbers until the Nth wvalue

is found. If value N exists GOTO or GOSUB that line. Otherwise
drop through to next statement.



The workings of NASCOM ROM BASIC Ver 4.7

1F¥

PRINT

INPUT

READ

FDTLY

NEXT

GETNUM
ToTNUM
THTSTR
CHKTYP

EVAL

FROFST

SGNEXP

EAFF

EB23%

BBFD

EC2C

ECDZ

ECF6

ED4 1
ED44

BD4%S
ED46

EDSA

EE35

BETO

PAGE 13

IF routine. Evaluate expression. If it is zero then dop through

to +the next line. (therwise GOTO line number if specified else
go to execute the statement.

PRINT routine.

INPUT routine. Test for direct mode, if in direct mode then
no  INPUT allowed ("9ID Error"). Otherwise ocutput prompt siring

if one is given, Get an input line and Jjoin READ routine to
agsgign values to variables.

READ routine. Get address of next DATA item and flag EEAD.
Read in items an .assign to variables (used for INPUT and READ).
If any errors occur use READFG to gsee if:-

"29N Error”" or "?0D Brror" are needed for READ or

"Redo" or "Extra ignored” are needed for INPUT.

Find next DATA statement.

NEXT routine. Look back through stack for s matching FGOR block.
If one is found then add STEP to index variable and compare

it with the T0 value. If the loop has not heen completed then
continue execution from the firgt statement in that loop.
Otherwise remove the FOR block from the stack. Then look for
another variable (Bg "NEXT B,A"). If found then re-enter NEXT

routine +to process this loop. Otherwise continue execution
from the statement after the NEXT.

Get s numeric expression.

Make sure current value is numeric ("?TM Error"” if not).

Make sure current value is a string ("?TM Error" if not).
Make sure current value is of the type selected hy TYPE.

Evaluate an expression using algebraic logic (Do multiplication
and division before addition and subtraction. Etc.). Leave the
result in FPREG and set TIPE to siring or numeric.

Enter with offset intc FNOTAB. If it is "POINT (X,Y)" then jump
directly to "POINT (X,Y)" routine {(This SHOULD have been a jump
vis the POINT reflection). If it is LEFTS, RIGHTE or MID$ then
evaluste the siring expression and get the ",”" after it then go

to the string function. If it is any other function then get
its address from PNCTAB and call it.

Get sign of number and return in the D register:-
FP ~ Hegative, 00 Positive.

€€
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DINM

GETVAR

FRE

POS

DEF

DOFN

IDTEST
CHEKFN

STR

SAVSTR
MKTMST
PRNUMS
PRS

TESTR

GRBAGE

CONCAT
GETSTR
LEN
ASC

CHR

P8

EFZD

FODO

FOFE

F106

F133

F178
Fi89

F1G4

F1AA

F1BF

F2OF
F210

Fe29

F253

¥306
F350
¥F382
39
F3A2

PAGE 14

DIM routine. Flag "create” variable and join common . 1.

Look for specified variable. Use FORFLG to:-

1. Not allow subscripted FOR loops.

2. Look for an FN function definition.

7« Look for sn array name for CLOAD® and CSAVE®,
4. Or just look for the variable as gupplied.

FRE(X) routine. If X is a numeric expression then return the

amount of memory between ARREND and the stack. If X is a string

expression then do s "Garbage collection" and return the number
of unused bytes in the atring area.

POS(X) routine. Return the current cursor position (CURPOS).

DEF FN routine. Define a user defined funection.
This is not legal in direct mode.

Call an FN function. Save any previous argument name and value

on the atack, Evaluate the function an then restore +the
previous argument name and value.

1f in direct mode then output "?ID Error" else return.
Make gure "FN" follows and flag find FN function definition.

STR$ routine. Convert current numeric value to ASCIT and creste
a temporary string for it,

Save current string in atring ares.
Make a temporary string.
Print number string at HL.

Print string at HL.

Test if enough string spaces If dinsufficient then GRBAGE

collect and test again. If still ingufficient space then
cutput "708 Brror”.

Do a "Garbage collection” on string area.

Sean  through all string varisbles and shift all active strings

to the top of the string area thus leaving the free space in
one bl OCK .

Concatenate two strings (Eg A$+B3).
Get & string routine.

LER(X$) routine.

ASC(X$) routine.

CHR$(X) routine.
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LEFT

RIGHT

MID

VAL

INP

POUT

WAIT

FNDNUM

CBAVE

CLOAD

PEEK

POKE

ROUND

ADDPHL

SUBPHL

P5UB

SUBCDE

FPADD

MINCDE

NORMAL

PLUCDE

COMPL

F3B2
F3E2

FIEC

FA1€

F441

F44D

F455

F481

FACS

F4F9

F5A3
FHAA
F5BB
FHBE

F5C4

/8

F5CA

F5CD
F6OD
Fo38
F672
F6TE

LEFT$(X%,X) routine.
RIGHT$(X$,X) routine.
MIDS(X$,P[,L]) routine.

MIDS(X$,P) returns atring from character P to the end.
MID${(X$,P,L) returns string from poasition P for L characters.

VAL(X$) routine.

INP(X) routine. Set up port number in work space and call
INPSUB skeleton. Return value from port.

oUT P,N routine. Set up port number in work space and call
QUTSUB skeleton to output value to the port.

WAIT P,A,X routine. Set up port number in work space. Call
INPSUB to get byte, XOR value with X if X is supplied and then
AND the value with A. If this value is gzero then go back to
WAITLY until value is non~zero.

Get next number from code string.

CSAVE routine. If CSAVE* jump to array save vroutine ARRSV1.
Evaluate string expression for name and save program.

CLOAD routine. If CLOAD® jump to array 1load routine ARHLD1.
See if CLOAD? and save status. BEvaluate string expression
for file name (None given - any file will do) and search for
that file. When found load it into memory.

PEEK(X) routine.

POKE A,V routine.

Round number up by adding 0.% to it.

Add floating point number at HL to the current value in FPREQ.

Subtract the current value from the value at HL and leave the

reault in FPREG.

Subtract FPREG from the value on the stack and lesve the result
in FPREG.

subtract FPREG from the wvalue in BCDE and leave the result in
FPREG.

Add the value in BCDE to the value in FPREC.
Subtract value in FPREG from value in RBODE.
Normalise value in BODE.

Add value in FPREG to value in RODE.

Camplém&nt vailue in BCDE.
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The workings of NASCOM ROM BASIC Ver 4.7

LOG

MULT
FPMULT

DIV

DVBCDE

THTHEN
SGN
ABS
STAKKP
PHLTFP
FPRCDE
BCDEFP
LOADFP
FPTHL
S LGNS
CMPNUM
FPINT
IRT
ASCTFP
NUMASC
SQR

POWER

F6CT

F706

FT08

F767

P68

813
F822
F838
F844
F851
F854
F85F
FB62
FB6B
F879
FS8E
FEBB
FEE6
PG1A
FOB8
FAAC

FABS

LOG(X) routine. Get LOG of FPREQ.

Scale the number to be hetween O and 1.
Add SQr{1/2) to value.

Divide into SQR(2).

Subtract from 1. |
Compute the sum of series using LOGTAB for coefficients.
Subtract 0.% from result.

Re-gcale the number and then multiply by L0G(2).

Multiply FPREG by value on stack.

MULPIPLY FPREG by value in BCDE.

Divide the
FPREG.

Divide the value in BCDE by FPREG and

FPREG.

value on stack by FPREG and leave the

leave the

Test sign of number in FPREG.

SGR(X) routine.

ABS({X) routine.

Move value
Eﬁva value
@Fva value
Move FPREG

Move value

Move Value

in FPREG to stack.
at HL to FPREG.

in BCDE to FPREG.
to BCDE.

at HL to BCDE.

in FPREG %o HL.

Set sign of reault depending on signs of operands.

Compare numbers.

Get integer of ¥P value.

INT(X) routine.

Convert ABCII floating point number into binary.

Convert floating point binary into ASCII.

SQR(X) routine. Uses SQR(X) = % * 0.5

Raise base BCDE to the

power FPREG.

Ugses X°Y = EXP( Y*LOG(X) ).

PAGE

resuli

rasult
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The workinga of NASCOM ROM BASIC Ver 4.9

EXP

SUMSER
SUMSERT

RND

COS

SIN

TAN

ATN

WIDTH
LINES
DEEK
DOKE
SCREEN
SCRADR
INLIRE

GETXYA

SETB
RESETR
POINTE

LYPOS

FAFA

FRHEB

FB6A

FBEB
FCQO

FCO3

FCE7

F67C

FDAS
FDAD
FDBC
FDCT
FDE6
FE1 1
FEES

FF15

FP40
FF55

F¥FT9

FFO6

PAGE

EXP(X) routine.

Scale value $to be beitween O and 4

Compute sum of series using EXPTAB for coefficients.
Re-scale number.

Sum the series using table of coefficients at HL.
(( N1 *X"2 + N2 ) #X*2 +N3 ) #X°2 ... + Nn

sum the series using table of coefficients at HL.
((M1 ®*X + N2 )*X +N% ) %X ... + Nn |

RND{X) routine.

cos(x) routine. Uses COS(X) = SIN(X+PI/2).

SIN(X) routine.
Divide angle by 2%PI.
Get fraction part.

Move other quadrants around and set what result will be.

Sum the series using table of coefficients at STNTAR.
Adjust result.

TAN(X) routine. TAN(X) = SIN(X) / C0S(X).

ATH(X) routine.
If value > 1 then get 1/value and met PI/2 - angle.

Sum the series using table of coefficients at ATNTAR.
Negate reault if original value was > 1.

WIDTH routine. Set terminal width but NOT commas width.
LINES routine.

DEEK(X) routine.

DOKE A,V routine.

SCREEN X, Y routine.
Get screen address from row and column in DE and BC.
Get an input line from NAS-SYS,

Get (X,Y) for SET,RESET and POINT.
Return sddress on screen and a bit mask.

SET(X,Y) routine.
RESET(X,Y) routine,

POINT(X,Y) routine.

Convert (X,Y) to & row and column on screen.

17
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Dis-assembly of NASCOM ROM BASIC Ver 4.7

Q001
Q002

0003
Q007
Q008
O00A
000C
000D
O0OF
0012
0013
0015
QO1A

001 B

001C
001D
COLE
QO1F
QOTF

0000
000D
0051

Q08D
Q3D1

0400
Q70C

0800

QCOo0
QCOC
QCOE
0C18
0C29
OC2B
OC4A
OC4D
OCT5
QCTE

+ GENERAL BQUATES

JARTD
UARTH

CTRLC
CTRLG
BKSP
LF

o

CR
CTRLO
CTRLR
CTRLS
CTRLU
CTRLY
BSC
TBRK
TBS
TCS
TCR
DEL

BQU
EQU

EQU
EQU
BQU
EQU
EQU

EQU

BQU
EQU
BQU
EQU
QU
BQU
EQU
BQU
EQU
EQU
EQU

01H
O2H

OZH
QTH
OBH
OAH
OCH
ODH

12H
13H
15H
1AH
1BH
1CH
1DH
1EH
T1¥H
TFH

s MONITOR LOCATIONS

MONSTT

STMON
MFLP

MONTYP
TZDUMP

TAWR

TAREAD

VDU

EQU

EQU
EQU
EQU
BQU
EQU
EQU

EQU

OQO0H
QOQDH
QO51H
OO8DH
O03D1H
O400H
U7OCH

O800H

OFH -

}}}}}}}}}}}}}}}}

wES  akip

i o

WE WP R wWR W WE WR

~

- W kR R Wk R vE Rk skl W e

R MR MR W W

ke

s MONITOR WORK SPACE LOCATIONS

PORTO
ARG1
ARG2
TCUR

CURSOR

ARGN
TOUT
TIN
CIN

NMI

EQU
EQU
QU
EQU
EQU
EQU
5QU
QU
QU

EQU

OCOQH
OCOCH
OCOEH
OC18H
OC29H
QC2BH
OC4AH
OC4DH
OCT5H
OCTEH

- i

Y O RF Sl R Wl WEF R O WeER wWER

A B L LT LA g T TN N L B M) i 0 1 B e B i P Dm0 P10 P amsams + mneans sn bn s e mn o ot s e ot e 8 AP e & eoee e e s

PAGE 1

UART data port
UART status port

Control "C"

Control "G™

Back space

Line feed

Clear screen

Carriage return
Control "0O"

Control "R"

Control "S"

Control "u"

Control "Z"

Bacape

" monitor break

"T" monitor back space
"I monitor clear screen

" monitor carriage return
Delete

&C

Start of monitor
NAS«5YS initialisation
Flip tape LED ("T")
Type of "I monitor
"T2" Dump routine

"TA" Write routine
"T4" Read routine

NASCOM Video RAM basge

Copy of output port O
Argument 1

Argument 2

"T" monitor cursor
NAS-3YS Cursor

Number of ARGS

" Qutput reflection
"T" Input reflection
NAS~-SYS Input table
NAS=-SYS NMI Jump



Dis-assembly of NASCOM ROM BASIC Ver 4.7

1000
1003
1006
1007
1009
1004
1008
1012
1015
1017
1034
1038
10%F
1041
1042
1043
1044
1045
1046
1048
1044
104C
104D
104E
1051
1054
1057
1054
105C
105E
1061
1066
10AB
10AC
10AD
10AE
10AF
1081
10B3
1 OBF
10C3
10C5

3 BASIC

WRKSPC
USR
QUTSUB
OTPORT
DIVSUP
DIV
DIV2
DIV3
DIvV4
SEED
LSTRND

-INPSUB

INPORT
NULLS
LWIDTH
COMMAR
NULFLG
CTLOFG
LINESC
LINESN
CHKSUM
NHIFLG
BRKFLG
RINPUT
POINT
PSET
RESET
STRSPC
LINEAT
BASTAT
BUFFER
STACK
CURPOS
LCRFLG
TYPE
DATFLG
LSTRAM
TMSTPT
TMSTPL
TMPSTR
STRBOT
CUROPR

WORK SPACE LOCATIONS

BQU
BEQU
BQu
EQU
EQU
BQU
EQU
EQU

- EQU

EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU
EQU
EQU

BEQU

EQU

EQU

BQU
BQU
BQU
BQU
EQU
EQU
BEQU
BQU
EQU
BQU
EQU
BQU
BQU
BQU
BQU
EQU
BQU
EQU
EQU

1000H
1003H
1006H
1007H
100%9H
T1O0AH
100EH
1012H

1015H

1017H
103AH
103EH
1O5FH
1041H
1042H
1043H
1044H
1045H
1046H

- 1048H

104AH
104CH
104DH
104EH
1051H
10541
105TH
105AH

105CH |
105EH

10614
1066H

10ABH

10ACH
10ADH
10AEH
10AFH
10B1H
10B3H
10BFH
10C3H
10CHH

wE Wi

W MRS MRl MW WER MR W W MR Wk R WER el R AR W WS B MR WS AR RN Wl W Wl WRe R

S W el

wWE g R wE W

i

el WS WER Wl

PAGE 2

BASIC Work space

"USE (x)}" 3Jump

1 OuT D, fi“

Port (p)

Divigion support routine
(= Values

o to

(=~ . be

(~inserted

Random number seed

Last random number

"INP {x)" Routine

PORT {(x)

Number of nulls

Terminal width

Width for commas

Hull after input byte flag
Control "0" flag

Lines counter

Lines number

Array load/save check sum
Flag for BMI break routine
Break flag |

Input reflection

"POINT" reflection (unused)
"SET"  reflection a
"RESET" reflection |
Botton of string space
Current line number
Pointer to start of program
Input buffer

Initial stack

Character position on line

Locate/Create flag

Data type flag

Literal statement flag
Last available RAM
Temporary string pointer
Temporary string pool
Tenmporary string

Bottom of string space
Current operator in EVAL

e e e



Dig-agaenbly of NASCOM

10C7
10C9
10CB
10CC
10CD

10CE

100

1002
10D4
10D6
1008
10DA
10DC

10DE

10EO
1084
10E7
1088
10E9
10F6
10¥9
115D

QGO0
Q002

0004
0006

c008

O00A
000C
QO0E
0010
0012
0014
0016
o018
001A
C01C
OO1E
0020
0022
0024

PPt PP PR T T HETT- 2 L S e P T TP TP Y RO p E TP

LOOPST
DATLIN
FORFLG

- LSTBIN

READRG
BREKLIN

- NXTQOPR

ERRLIN
CONTAD
PROGND
VAREND
ARREND
NXTDAT-
FNRGNM
FNARG

FPREG

FPEXP

SGNRES

PBUFF

MULVAL
PROGST
STLOOK

s BASIC

NP
oN
RG
0D
ia¥
oV
oM
UL
B3
DD
D4
%)
™
03
LS
ST
CN
U¥
MO

RCM BASIC Ver 4.7

- EQU
BQU
EQU
EQU
EQU
BQU
EQU
EQU
BQU
EQU
EQU
BQU
BQU
EQU
BQU
EQU
BQU
EQU
BQU
EQU
EQU
EQU

10CTH
10C9H

10CBH

10CCH
1OCDH
10CEH

10DOH
10D2H

. 10D4H

10D6H
1OD8H
{ODAH
10ODCH
10ODEH
{OEOH
1OEAHR
FPREG+S
1 OESH
{OE9H
1OF6H
10P9H
115DH

ERROR CODE VALUES

BQU
QU
EQU
EQU
BQU

- EQU

BQU
EQU
BQU
BQU
EQY
EQU

EQU

EQU
EQU
EQU
EQU
EQU
BQU

QOH
Q2H
O4H
O6H
O8H
OAH
OCH
QEH
10H
12H
14H
16H
18H
1AH
1CH
1EH
20H
22H
24H

el R R

A WE

e W

WE R MR WE R R WY

wEd wEg MEW WBE S

W

-

g W WEE wES Wl NEE R we wd

a1

o L . L

MR wES MER R W

W

-l

PAGE p

First statement of loop
Line of current DATA ifen
"FOR" loop flag

Last bhyte entered
Read/Input flag

Line of break

Next operator in EVAL
Line of error

Where to CONTinue

End of program

End of variables

End of arrays

Next data item

Name of FN argument

N argument value
Floating point regiaster
Floating point exponent
sign of result

Number print bhuffer
Multiplier

‘Start of program text ares

start of menmory test

NEXT without FOR
Syntax error

RETURN without GOSUB
Out of DATA

Function call error
Qverflow

Out of memory
Undefined line number
Bad subscript
Re~DIMensioned array

Division by zerc (/0)

Il1legal direct

Type nis-match

Out of string space

String too long

String formula too complex
Can't CONTinue
UnDEFined FN function
Missing operand
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Dig-assembly of NASCOM ROM BASIC Ver 4.7

EOOO CZ03E0
EOO3 F3

EOO4
EOO8

BOOB
500D

EQOF

EO1 2
BO15
EO16

EO19
BO1C
BO1E
E021
8022
BQ23
£024
EO25
EO26
8029
BO2A
EO2D
EO30
EO33
EO36
E039
EQ3C
EOZF
EO42
BEO47
EO46
EO49
EC4A
ECAB
EO4C
EC4F
EOS0
EO%1
EOHZ
EO053
EO54

E0S%%
EO58

DD210000

C312E0

8BEQ
F2F0O

C33CE7

210010
Fo
COBBFE

11DFE2
066%
210010
1A

TT
2%
13
05
C221E0
F9
CDDFE4
CD81EB
32AA10
32FN 0
2103E1

CDi0F2

CDFCE4
CD36E8
B
C25BEO
215D11
23
1C
B5

TE
47
2F
77
BE .
70
CA49EQ
C36DEO

CA6DEO

START:

STARTB:

CSTART:

INIT:

COPY:

- MST14E:

MLOOP:

JP
DI
LD
JP

DEFW
DEFW

JP

LD

LD

e

LD
LD
LD
LD
LD

IRC

INC
DEC

LD
CALL
CALL

LD

LD
LD
CALL
CALL
CALL
OR
JP
LD
iINC
LD
OR

LD
LD
CPL
LD
cP
LD
JP
JP

STARTR

IZ,0

CSTART

BEIHT
ABPASS

LDNMI1
HL,WRKSPC
5P, HL
INITST

DE, INITAB

LT PR

i - sl Wk wW§

S

b

R - o R A L ST AL s A Ao o e ey

PAGE 4

Jump for restart jump
No interrupts
Flag cold start

Jump to initialise

Get integer -32768 to 32767
Heturn integer in AB

{{ NO REFERENCE TO HERE >>
Start of workspace RAM

Set up a temporary stack

Go to initialise

Initialise work space

B, IﬁITEE*IHITAB+3,Bytaa to copy

HIL, WRKSPC
A, (BB)
(HL) A
HL

DE

B
KZ,COPY
SP, HL
CLREG
PRNTCR

(BUFFER+72+1),4
(PROGST), A
* HL,MEMMSG

PrS
PROMPT
GETCHR

A

N4, TSTHMEM
HL, STLOOK
HL |
AH

L

% ¢ SETTOP
A, (HL)
B, A

(HL), A
(HL)
(HL) !B
%4 MLOOP

- SETTOP

e 4 3

il R R Wk WH

i

b

wed vkl WE R e R Wl

il R W

el wRkR e

ik Wy s

a8 e W

we e

i

Into workspace RAM

Get source

To destination

Next destination

Next source

Count bytes

More to move

Temporary stack

Clear regiasters and stack
Qutput CRLF

Mark end of buffer
Initialise program area
Point to message

Output "Memory size”
Get input with "? "

Get next character

Set flags

If number -~ Test 1f RAM there
Point to start of RAM
Next byte |

Above address FFFF 7

Yes - 64K RAM

Get contents

Save it

Flip all biis

rut it bhack

RAM there if sanme

. Regtore old contents
If RAM - test next byte

Top of RAM found
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EOSB CDASE9  TSTMEM: CALL  ATOH | Get high memory into DE

e

EOSE RB7 OR A s Set flags on last byte
EQOSF C2ADE3 JP NZ,SNERR s 78N Error if bad character
BEO62 EB BX DE,HL s Address into HL
- EQ63 2B DEC HIL 1 Back one byte
EO64 3ED9 LD CA110110013B s Teat byte
EO66 46 LD B, (HL) s Get old contents
BO67T 77 LD (HL),A s Load test byte
EO68 BE CP (HL) ; RAM there if same -
BO69 70 LD (HL),B : Restore old contents
EO6A C236E0- | JFP NZ ,MBIZE : Ask again if no RAM
BO6D 28 SETTOP: DEC HI, | s Back one hyte
EO6E 115011 ~ LD DE, STLOOK «1 s See if enough RAM
EOT1 CDBAE6 CALIL CPDRHIL 1 Compare DE with HL
BEOT4. DABLEOD JP C,MSIZE 7 Ask again if not enough RAM
EO77 00 . NOP
BO78 00 NOF
EOT9 00 NOP
BOTA QO NOP
EO7B 00 | NOP
EOT7C Q0 NOP
EO7D 00 NOP
EQTE 00 NOP
EQTF 00 NOP
BO80 11CEFF LD DE, «50 s 50 Bytes string space
EO83 22AF10 | LD (LSTRAM) ,HL s Save last available RAM
EO86 19 ADD HL,DE s Allocate string space
EO87 225810 LD (STRSPC),HL : Save string apace
EO8A CDBAE4 CALL CLRPTR ; Clear program ares
EOSD 2A5A10 LD HL, (STRSPC) + (et end of memory
BOG90 11LFFR LD DE, -17 1 Offaset for free bytes
BO93 19 ADD HL, DE | s Adjust HL |
BO94 11FNO LD DE, PROGST s Start of program text
EO97 7D LD AL s Get LSB
BO98 93 SUB B ; Adjust it
BO99 6F - LD L, A : Re-gave
BEO9A 7C LD AH s Get MSB
EQ9B GA SBC A,D ¢ Adjust it
BOQC 67 | LD H,A s Re~save
BO9D E5 o PUSH HL s Save bytes free
EO9E Z1CBEOQ LD HL, SIGNON : Sign-~on message
BOAl CD10OF2 | CALL PRS s Qutput string
EOA4 B POP HL s Get bytes free back
EOAS CDADF9 CALL PRNTHL s Output amount of free memory
EQA8 21BTEOC LD HL, BFREE i " Bytes free” message
BOAB CD1QF2 CALL  PRS | s Output string
EOAE 316610 WARMST: 1D SP, 3TACK s Temporary stack
EOBY CDDFE4 BRKRET: CALL CLREG ; Clear registers and stack
EOB4 C3F8E3 JP PRNTOK s Go to get command line

G¢
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EOBT 20427974  BFREE: DEFB

" Bytes free",CR,0,0
BOCS 4E415%43 SIGNON: DEFBH

"NASCOM ROM BASIC Ver 4.7 ",CR
BOB1 43677079 DEFR

"Copyright (C) 1978 by Microsoft",CR,0,0

BE103 AD6S6DEF  MEMMSG: DEPB "Memory size",0

E10OF 2278 FNCTAB: DEFW SGN
E111 E6F8 DEFW INT
E113 38F8 DEFW  ABS
E115 0310 DEPW  USR
E117 DOFO DEFW FRE
E119 4174 DEFW INP
E11B FEFO DEFW  POS
E11D ACFA DEFW SQR
E11F 8BFB DEFW  RND
E121 CTF6 DEFW LOG
E12% FAFA DEFW EXP
E125 OOFC DEFW C0S
E127 06FC DEFW SIN
E129 67FC DEFW TAN
E12B 7CPC DEFW ATN
E12D A%BFS DEFW  PEEK
E12F BCFD DEFW DEEK
B131 5110 DEFW  POINT
E133 82F3 DEFW LEN
E135 GAFM DEFW STR
E137 1CF4 DEFW VAL
E139 91F3 DEFW  ASC
E13B A2F3 DEFW CHR
E13D B2F3 DEFW LEPT
E13F E2F3 DEFW  RIGHT
E141 ECF3 DEFW  MID

s FUNCTION ADDRESS TABLE

. DT R L L TR, ) L PP e
L A R B AL

e e e R A e e L L o B oML A LR SR
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E145
E146
E149
E14D
E151
B156
E159
- E15D
E160
E164
E167
E169
E170
B175

Ei7B

E17E
E182
E185
E187
E188
B18F
E192
E196
E19A
&1AQ
BE1AS
E1A8
E1AD
E1B4
E1B7
E18C
101
B1CH
E1C9
E1CE
E1D3
E1D8

CH4E44
C64F52

CE455854

C4415441

C94ED055
C4494D
D2454144
CC4554
CTAFH44F
D2554E
C946
D2455354
CT4FS355
D2455455

D2454D

D3544F50
CF5554
CF4E
CESD4C4C
DT7414954
C44546
DO4F4B4S
C44F4B45

D5435245

CC494E45
C34C535
DT494454
CDAF4EAS
D54554
D2455345
DO5E494E
C34F4E54
CC495554
C354C4541
C34C4F41
C3534156
CE4557

A Al e Lo LA B R e e [P

s RESERVED WORD LIST

WORDS:

DEFB
DEFB
DEFRB
DEFB
DEPB

DEFB

DEFB

DEPE
DEFB
DEFB
DEFR
DEPB

DEFB
DEFB

DEFRB
DEFB
DEFB
DEFB
DEFB

DEFB

DEFB
DEFB
DEFB

DEFB

DEFB
DEFE
DEFB
DEFB
DEFB
DEFEB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

8OH+"END"
SOH+"FOR"
S80H+"NEX®"
SOH+"DATA"
SOH+ " INPUD"
S80H+"DIM"
S8OH+"READ"
SO0H+"LET"
80H+"G0T0O"
80H+"RUN"
SOH+"IP"
SO0H+"RESTORE"
8OH+"GOSUB"
801{* “RETURN“
aﬁﬁ* Hﬁm 11
SBOH+"STM0OP"
S8OH+"oUT"
SOH+"ON"
E{}H* Hm}'LL!I
BOH+"WAIT"
S0H+"DEF”

. BOH+"POKE"

80H+"DOKR"
80H+"SCREEN"
80H+"LINES"
8{)}{"1’“0105“
BOH+"WIDTH"
8OH+"MONITOR"
80H+"3ET"
8OH+"RESET"
S8O0H+"PRINT"
8CH+"CONT"
SOH+"LIST"
80H+"CLEAR™
8OH+"CLOAD"
S8OH+"CSAVE"
SOH+"NEW"

PAGE

9¢

.5
L o=

EERLL s
?Pu'i*i;-;;g'_“*’:f:iz'a."
TN e

. . o o m v n el weme wrws ks = e e L . - PR P e = e e e = e e LI . R -
T e o A e L T N Ly L AT el T T e e T
WR e e W T . L. .. . . .

e o R e T L e D L e
e R T
; P :

e '-“‘}.“{ RIS g _r.,;'ﬁ' T Tt -\.fw
S R B S
R TR TR N T A LT T T
LR . . "

. - A - . .

I T RN T LR e
P L. -
P - .-

T
-

R s
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- E1DB

B1DF
E1E4
E1E3
E1E7
E1EB
E1BE

BE1F2
E1F3
E1F4
E1F5
E1F6
B1F7
E1FA
E1¥FC
E1FD
B1FE

E1FF
E202
E205
1208
B208
BE20%
E211
E214
8217
E21A
E21D
E220
m223
E226
E229
K220
E230
K234
E239
E250C
B240
E243
BE246
EZ24A
E24F
B255

- E259

D4414228
DA4F
CO4E
D3504328
D448454E
CE4F54
D3544550

AB

AD

AA

AF

DE
C14E44
CF52
BE

BD

BC

D34T4E
CY94E54
C14253
D55352
C65245
CO4E50
DO4F53
35152
D24E4A4
CCAFAT
55850
C34F53
D3494E
D4414E
C1544E
DO45454B

C445454B

DOAF494E
CCA54E
D3545224
D6414C
C15343
03485224
CC454654
D2494748

CD494424
80

"_EEFB

DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

DEFB

DEFB
DEFB
DEFB
DEFB
DEFB

- DEFB

DEFB
DEFB
DEFB
DEFB
DEFB
DEFB

- DEFB

DEFB
DEFB
DEFE
DEFB
DEFB
DEFB
DEFEB
DEFB
DEFB

DEFB

DEFB
DEFB
DETB
DEFB

BOH+"TAB("

S80H+"T0"
aGH*_ *H FN L3 |
BOH+"gPO(™
S8OH+"THEN"
SOH+"NoT"
S0H+"sTEP"

B{:}H* ﬂ!+ L]
MH* H“H
MH*J‘*“
801{’4' H/H
aOH* 7% A 5
S0H+"AND"
SOH+"QR"
mH_{_ ﬂ} L} J
BGH'{' Hﬁﬂ
mﬁ* ﬂ( L} ]

SO0H+"SGN"
SOH+ " INT"
B0H+"ABS"
SOH+"USR"
BOH+"FRE"
SOH+"INP"
S0H+"POs™
S8OH+"SQR"
S0H+"RND"
SOH+"LoG"
SBOH+"EXP"
SOH+"C0og"
SO0H+"SIN"
B8OH+"TAR"
SOH+"ATR"
SOH+"PEBK"
8OH+"DEEK"
S8O0H+"POINT"
S8OH+"LEN"
SOH+"STRE"Y

 8OH+"VAL™

SOH+"ASC"
BOH+"CHRS"
SOH+"LERrTS"
B8OH+"RIGHTS™
S80H+"MIDS"

S0H s+ End Qf_liat marker



......

Dis-agssenbly of NASCOM ROM BASIC Ver 4.7

E25A T2E8

E25C
B25E
E260
E262
B264
E266
B268
B26A
E26C
E26R

- B270

B272
E274
B276
E278
E2TA
E27C

E27E

E280
8282
E284
E286
288
B28A
E28C
E28E
E290
E292
E294
E296
B298
E29A
E29C
E29E
E2A0
E2A2

T9ET
FEEC
TOEA
FDEB
Z8EF
2CEC
STEA
2DEA
108A
FFEA
46E8
1CEA
ABEA
T2EA
TOES
4DF4
B1EA
B1ES
55F4
O6F1
AAFS
CTED
E6FD
ADFD
8BFD

ABFD

AZFE
5410
5710
23R8
9EES
DDE6
CAEQ
FOF4
C3P4
BYE4

. KEYWORD ADDRESS TABLE

WORDTB:

DEFW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

DEFW
DEFW

DETYW
DEFW
DEFW
DEFW
DEFW
DEFW
DEFW

DEFW
DEFW

DEFW
DEFY
DEFW
DEFYW
DEY¥W
DEFW
DEFYW
DEFW
DEFYW
DEFW
DEFVW
DEFVW
DEFW
DEFY
DEFW
DEFW
DEFW
DEFW

DEFW

PEND
FOR
NEXT
DATA
INPUT
DIM
READ
LET
GOTO
RUN

iF
RESTOR
GOSUB
RETURN
REM
STOP
POUT
ON
NULL
WAIT
DEF
POKE
DOKE
SCREEN
LINES
CL3
WIDTH
MONITR
PSET
RESET
PRINT
CONT
LIST
CLEAR
CLOAD
CSAVE
NEW

PAGE

9

Lz
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- 0080

0081

0083
0088
008C
O08E
OO9E
COA4

QOAS
0046
Q0AT7

- 00A8

QOAS
OOAA
QCAB

QOAC
QOAD
OCAE
QOAF
0082
OOB3
OOB4
00B5
00B6
00C7
Q0CD

s RESERVED WORD TOKEN VALUES

ZEND
Z2FOR
ZDATA
ZGOTO
4GOSUB
ZREM
ZPRINT
ZNEW

2TAB
470
4PN
ZSPC
ZTHEN
ZNQOT

- Z5TEP

ZPLUS
ZMIRUS
ZTIMES
ZDIV
ZOR
ZGTR
ZEQUAL
ZLTH
ZEGN
ZPOINT
ZLERT

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
BQU
EQU
EQU

- EBQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
BQU
EQU
BQU
BQU

O80H
O81H
O83H
O88H
08CH
O8EH
CYEH
OA4H

OAKH
OA6H
OATH
QABH
CA9H
OAAH
OABH

QACH
OADH
OAEH
QAFH
OB2H
OB3H
OB4H
OBSH
OB6H
QCTH
OCDH

wmEr R

W MR WE il e W wd AR wE el w

g

wa

wEE  w® wd wWE W W W

kB

b

PAGE

10
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; ARITHMETIC PRECEDENCE TABLE

B2A4 79 PRITAB: DEFB T9H s Precedence value

B2AS G4F9 DEFW PADD s+ FPREG = {last> + FPREG

B2A7T 79 DEFB TOH - s+ Precedence value

E2A8 C8F5 DEFW PSUB s FPREG = <{lasit> -~ FPREG

RZ2AA IC DEFB TCH : Precedence value

BEZAB O6F7 DEFVW MULT s+ FPREG = <{last> * FPREG

B2AD T7C . DEFB TCH s Precedence value

B2AE 67F DEFW DIV s FPREG = {last> / FPREG

BZBO T7F DEFB TFH s Precedence value

E2B1 BSFA DEFW POWER s FPREG = <{last> " FPREG

E2B3 50 DEFB 50H ¢+ Precedence value

BZ2B4 81ER - DEFW PAND s FPREG = {last> AND PPREG

E2B6 46 DEFR 46H s Precedence value

H2RT BOEE DEFY POR ;s FPREG = {last> OR FPREG
3 BASIC ERROR CODE LIST

E2B9 4E46 ERRORS: DEFB "NR" s NEXT without FOR

E2BB 534E DEFB SN ; Syntax error |

E2BD 5247 DEFBE  "RG" s RETURN without GOSUR

E2BF 4F44 DEFB "oD" 3 Out of DATA

B2C1 4643 DEFB "FCH s Illegal funciion call

B2C% 4P56 DEFB “ov® s Overflow error

B2C% 4F4D DEFB "OM"™ s Out of memory

B207 554C DEFB "L s Undefined line

B2C9 425% DEFB "B3" 3 Bad subscript

E2CB 4444 DEFER "pp" s Re~DIMensioned array

E2CD 2F30 DEFB " /0" s Division by zero

E2CF 4944 DEFB "Ip" + Tllegal direct

E2D1 544D DEFB nomt s Type mis-match

BE2D3 4R5% DEFB A s Out of string space

E2D5 4053 DEFB "Lt s String too long

B2D7 5%5%54 DEFB "gT” 7 String formulas too complex

B2D9 434E DEFB "CN" s Can't CONTinue |

B2DB 5546 DEFB gt s Undefined FN function

E2DD 4D4F DEFB "MO" s+ Missing operand

8¢
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E2DF C3AEEO
E2E2 C3AOE9

E2E5 D300
E2ET C9

E2ES8 D600
E2EA 6F
BEZEB 70
E2EC DEOCO
E2EE 67
E2EF T8
B2F0 DEQO
E2F2 47
E2F3 3EO00
E2F5 C9

BE2F6 Q00000

EZFG 354ACA99
B2FD 391076408
E301 2295B398
E305 OADD4798
E309 53D19999
E30D OA1A9F98
E311 65BCLDIS8
E315 D6TT3E98

E319 B2CT4F80

E31D DBOO
E31F C9

B320 01
E321 2F
E322 1C
E323 00
E324 00

E325 0500
E327 0500
329 0000

B328 00
B32C 00

E32D C307E6
E330 C3T9FF
E333 C340FF
E336 C355FF

E339 5D11
E33B FEFF
E33D FA10

E3%F

s INITIALISATION TABLE

- IRITAB:

INTTBE:

JP
JP

OUT
RET

SUB
LD
LD
SBC
LD
LD
SBC

Bhi)

LD
RET

DEFB

DEFR

DEFB

DEFB.

DEFB

DEFB

DEFB

DEFB

DEFB
DEFB

IN
RET

DEFB
DEFB
DEFB
DEFB
DEFB

DEFW

DEFW
DEFW

DEFB
DEFB

JP
JP
JP
JP

DEFW
DEFW
DEFW

WARMST
FCERR

.
¥

i

- (0),A

ok

w v R

e s Wk

Bl e e (I e 2 8OO
O PO o O

]

0,0,0

035H, O4AH, OCAH, 099H
' 0%9H, 01CH, O76H, 098H
022H, 095H, OB3H , 098H
OOAH, ODDH, 047H, 098H
053H, OD1H, 099H, 099H
OOAH, 01 AH, 09FH, 098H
065H, OBCH, OCDH, 098H
OD6H, OTTH, O3EH, 098K
052H,0CTH, O4FH, OSOH

Ar-({)) ’

{0 -~
i e

Width

-

O DY P -

R E

e e

Arrsy

Breask
Break

i W

0D O W

PTYLIN
POINTB
SETB

RESETB

Input
POINT
SET

RESET

il WEE R Wi

STLOOK
-2
PROGST+1

i i

Start

g e el

. PAGE

12

Warm stari jump
"USR (X)" jump (Set to Error)

"0UT p,n" skeleton

; Division support routine

+ Random number seed
s Table used by RND
3=2+651458+07

s 1.61291E+07

1=1.1T7691 E+07

y
s 1.300835E+07
12 .016128+07
st . 042698+07
«1 cBABRE+0OT7

1« 248258+07

Lagt random number

g el W

INP (x) skeleton

Pos {x) number (1)
Terminal width (47)

for commas {3 columns)

No mulls after input bytes
Output enabled ("0 off)

‘Initial lines counter
Initial lines number

load/save check sum

not by NMI
flag

reflection (set to TTY)
reflection unused
reflection

reflection

Temp string space
Current line number {(cold)

of program text

ERD OF INITIALISATION TABLE



Dig-ggsenbly of NASCOM ROM BASIC Ver 4.7 | PAGE 13

E33F 204%7272 ERRMSG: DEFB " Brror",0
E346 20696820 - INMSG: DEFB "in ",0
E34A ZERBYT EQU $o1 |
B34B 4F6BODOC  OKMSG: DEFB "0k",CR,0,0

B350 42726561  BRKMSG: DEFB "Break”,0

A zero byte

i

BE%56 210400 BAKSTK: 1D HL, 4 : Look for "FOR” block with
E3RG 39 ADD HL,SP ; same index asg gpecified
E354 TE LOKFOR: LD A, (HL) s Get block ID
E358B 2% INC HIL, + Point to index address

- E35C FESY CP ZFOR s Is it 8 "FOR" token
E35E CO RET NZ s No - exit
E35F AR | LD ¢, (HL) s BC = Address of "POR" index
B360 23 IRC HL |
E361 46 LD B, (HL) |
B362 23 INC HL s Point to sign of STEP
%63 ES PUSH HL - ; Save pointer %o sign
E364 69 LD L,C ¢+ HL = address of "FOR" index
E365 60 LD H,B
B3566 TA LD A,D s See if an index was specified
E%6T7T B3 OR E s DE = O if no index specified
E368 EB BX DE, HL s Specified index into HI
£369 CATOE?R | JP Z, INDFND s Skip if no index given
E36C EBR EX DE, HL : Index back into DE
EZ6D CDBAES CALL CPDEHL s Compare index with one given
E370 010D00 INDFND: LD BC, 16=3 + Offset to next dblock
B373% B POP HIL s Restore pointer to sign
B374 C8B RET Z ¢ Redurn if block found
375 09 ADD HL,BC ; Point Yo next block
E376 C35AE3 JP LOKFOR s Keep on looking
E3T79 CDO3E3 MOVUP: CALL ENFMEM s See 1f enough memory
E37C C5 | MOVSTR: PUSH BC s Save end of source |
E3TD E3 BX (8P),HL s Swap source and dest" end
B3TE C1 POP BC : Get end of destination
B37F CDBAE6 MOVLP: CALL CPDEHL 1 See if list moved
B382 TR LD A, (HL) s Get byte
E383 02 LD (BC),A 3 Move it |
E384 €8 RET 4 s Exit if all done
E585 OB DEC BC ; Next byte to move to
K386 2B DEC HLs s Next byte to move
B387 C37FE3 JP MOVLP s Loop until sll bytes moved

6¢C
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%84
E38B
E38E
E390
E%91

592
E393
B394
E396
E397
E398
B394
E39B
E39E
B3GR
E3A0
E3A1

E3A2
E3A4

EZA7T
E3AA
EZAD
EZAF
E3BO
B3B2
E3B3
E3B5
E3B6
E3B8
E3B9
E5BB
E3BC
E3BE
E3BF

B
2ADAYO
0600
09

09

bl

E5
ZEDO
95

6F
3EFF
9C
DAAZE?S
67

29

£1

D8
1ECC
C3C1E3

2AC910
225C10
1EO02
O1
1B14
01
1EQO
01
1B12
01
1822
O
1EOA
O1
1818

CHKSTK: PUSH

ENFMEM ¢«

OMERR:

DATSHR:

SNERR:
DZERR:
NFERR:
DDERR:
UFERR
OVERR:

TMERR

LD
LD
ADD
ADD

DEFB

PUSH
LD
SUB
LD
LD
SBC
JP
LD
ADD
POP
RET
LD
JP

LD
LD
LD

DEFB
LD

DEFB
LD
DEFB
LD
DEFE
LD
DEPB
LD
DEFB
LD

HL

HL, (ARREND)
B,0

HL, BC

HL, BC

(LD A,n)
HL,

A,LOW -48
L

L,A

AHIGH -48
AH
C,OMERR
H,A

HL, SP

HI

¢

B, OM

ERROR

HL, (DATLIN)
(LINEAT), HL
B, SN
(LD BC,nn)
E,DZ |
(LD BC,nn)
E,NF
(LD BC,nn)
E,DD
(LD BC,nn)
B, UF
(LD BC,nn)
E, OV
(LD BC,nn)
B, ™

s % e

i A

b L

weE e

Wl wE®  wRd R O WER MER Wl W Wl MER R wes Wl ek Wl WER W L 2 i

e wWh

PAGE 14

Save code string address
Loweat free nmenmory

BC = Number of levels to test
2 Bytes for each level

Skip "PUSH HL"
Save code string address
48 Bytes minimum RAM

A8 Bytes minimum RAM
Not enough - ?0M Error

Test if gstack is overflowed
Restore code string address

Return if enough mmory
70M Error

Get line of current DATA item
Jave as current line
7SN Error

Skip "LD E,DZ"

?/0 Brror

Skip "LD E,NP"

NF Error

Skip "LD E,DD"

?0D Error

Skip "LD E,UF"

UF Brror

Skip "LD E,OV"

70V Error

Skip "LD B, ™"

™ Brror
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E3CH
E3C4
E3CT
E3CA
B3CD
E3CE
E3D0
BoD%
E2D4
E3D5
E5D8
E3DB
E3DE
E3E1
E3E4
B3ET
ESEA
E3ED
E3FO
E3F1
E5%2
BE3F3
E3F6
E3FT

CDDFE4
324510
CDT4ER
21B9E2
°T
SE3F
CD9BE6
19

T8
CDIBE6
CD36E8
CD9BE®S
213FE3
CD10OF2
2ASC10
11 FEFP
CDBAE6
CA12EC
7C
A5

5C
C4ASFY
3E

c1

ERROR ¢

ERRIN:

CALL
LD
CALL
LD
LD
LD

CALL

ADD
LD
CALL
CALL
CALL
LD
CALL
LD
LD
CALL
JP
LD
AND
INC
CALL
DEFB

POPNOK: POP

CLREG
(CTLOFG),A
STTLIN

HL,ERRORS

D,A
A, H?H

- OUTC

HL, DR

A, (HL)

ouTe

GETCHR

QUTC

HL, ERRMSG
PRS

HL, (LINEAD)
DB, =2
CPDEHL

Z, CSTARY
AH

L .
A

N%, LINEIN
(LD A,n)
BC

g W WS wE wh

R Wk Wy

il wER Wl k@

wih kg wE A MR ¥ W

ik W

-

PAGE 15

Clear registers and stack
Enable output (A is O)
Start new line |

Point to error codes
D=0 (A ia 0)

Output "2?"
Offaet to correct error code
First character
Output it

Get next character
Output it

"Error" messagé
OQutput messags
Get line of error
Cold start error if -2

See if cold start error
Cold start error - Restart
Was it a direct error?
Line = «1 if direct error

No = output line of error
Skip "POP BC"
Prop address in input buffer

™
-



Dig-gsgsembly of NASCOM ROM BASIC Ver 4.7

E3¥8
E3F9
E3FC
E5FF
1402
E405
E408
E40B
EAQE
E411
E414
E415
E416
E419
B41A
E41D
E41E
£E421
E422
E423

E424

B427
E428
B429
B42A
E42D
E4%0
B431
B432
1435
B438
4359
B4ABA
B43D
B43H
B4AF
E442
B443
E446
E447
B448
E449
E44A
E44D
B450
B451
B452

AF
524510
CDT4EB
214BE3
CD10F2
21FFFR
225C10
CDF2ES
DAOSE4
CD36E8
5C
3D
CAOSE4
F5
CDASE9
D5
CDOYES
47
D1
F1
D216E8
D5
CH
AF
32CC10
CD36E8
B7
F5
CDY9E4
DASER4
F1
F5
CA46EA
B7
C5 -
D255E4
EB
2AD610
1A
02
03
13
CDBAEG
C246E4
60

69
22D610

PRRTOK:

GETCMD:

LINFND:

SPTPRG:

XOR
LD
CALL
LD
CALL
LD
LD
CALL
JP
CALL

INC

DEC
JP
PUSH
CALL
PUSH
CALL
LD
PQOP
POP
JP
PUSH
PUSH
X0R
LD
CALL
OR
PUSH
CALL
JP
POP

PUSH

JP
OR
PUSH
JP
EX
LD
LD
LD
INC
INC
CALIL
JP
LD
LD
LD

a

(CTLOFG),A
STTLIN

HL, OKMSG
PRS

HL, =1
(LINEAT),HL
GETLIN

¢, GETCMD
GETCHR

A

A

7, GETCMD
AF

ATOH

DE

CRUNCH

B, A

DE

AT

NC, EXCUTE
DE

BC

A
(LSTBIN), A
GETCHR

A

AF
SRCHLN

¢, LINFND
AF

AF

7, ULERR

A

BC

NC, INEWLN
DE, HI,

HL, (PROGHND)
A, (DE)
(BC),A

BO

DE

CPDEHL
NZ,SFTPRG
H,B

L,C
(PROGND) , HL

Wil Wk wkrE W R e

Nl Wk bl

il

W wWR R W W YRR

Wkl Wkl WBE kR

W W

e W wWwe WE WS

i R W

wE R wEE

i s N

W

waR WE Wl i W

i

PAGE 16

Output "Ok" and get command
Enable output

Start new line

"Ok" message

Output "Ok"

Flag direct mode

Save as current line

Get an input line

Get line again if break

Get first charscter

Test if end of line

Without affecting Carry
Nothing entered -~ Get another
Save Carry status

Get line number into DE

Save line number

Tokenise rest of line

Length of tokenised line
Reatore line number

Restore Carry

Ro line number - Direct mode
save line numbeyr

save length of tokenised line

Clear last byte input

Get next character

Set flags

And save thenm

Search for line number in DE
Jump if line found

et status

And re-gave

Nothing after number - Error
Clear Carry

Save address of line in prog

Line not found - Insert new
Next line address in DE

End of program

snift rest of program down

Next deatination

Next source

All done?

More to do

HL = New end of program

Update end of program



Dis-asgenbly of NASCOM ROM BASIC Ver 4.7

E455
E456
E457
E45A
E45D
E4DE
E45F
E460
E461
E464
E465
E468

E469

E46A
E46B
E460
B46D

E46E

E46F
E470
B4T1
E4'74

E4TS

E476
E4TT
E4T78
E4T9
B4TC
E4TF
8480
E481
E482
E483
BABA
E485
E486

- B489

B48A
E48B
E48C
E48D
E48E
EABF
E492
E493
B494
£495
E496

7

M

1
CATCE4
ZADK10
E3
1
09

ES
CDTIES
E1
220610
BB
4
Dt

25

23

T3

23

12

23
116110
A

7

23

13

B

027484

CDCS5E4
2%
EB

62

6B

TE

25

B6
CAOSE4
23

23

25

AF

BE

23
C28DE4
EB

5

25

72
C381E4

 INEWLN:

MOVBUF:

SETPTH:

PTRLP:

FNDEND:

POP
POP
JP
LD
EX
POP

- ADD

PUSH
CALL
POP
LD

EX

LD
POP
ANC
INC
LD
iANC
LD
INC
LD
LD
LD
INC
iINC
OR

CALL
INC
EL
LD
LD
LD
INC
OR
JP
ING
INC
INC
Z0R
CP
iNC

BX
LD
IRC
LD
JP

DE
AF
%, SETPTR

HL, (PROGND)

(8P}, HL
BG

HL, BC
HIL
MOVUP
HL

(PROGND), HL

DE, HL
(HL),H
DE

HL,

HL
(HL),E
HI,
(HL),D
HL

DE, BUFFER
A, (DE)
(HL), A
HL

DR

A
NZ,MOVBUF
RUNPST
HI.

DE, HL
H,D

L,E

A, (HL)
HL

(HL)

7, GETCMD
HL,

HL

HI,

A

(HL)

HL

NZ, FNDEND
DR, HL
(HL),E
HL
(HL),D
PTRLP

Wi g "N

i il R WER MR wkk wER el weR R W R e

el ki

W R WR WM

Wi wlk Wkl WS

il w  arly WA

il vl wE wE

Wl R vkl WEF uEE el

-

el W

PAGE 17

Get address of line

Get atatus

No text - Set up pointers
Get end of program

Get length of input line
End of program to BC

Find new end

Save new end

Make space for line
Reatore new end

Update end of program pointer
Get line %o move up in HL
Save MSB

Get new line number

oKip pointer

Save L3B of line number

Save MSB of line number
To first byte in line
Copy buffer to program
Get source

Save destinations

Next source

Next destination

bDone?

No - Repeat

Set line pointers

To LSB of pointer
Address to DE

Address to HL

Get LSB of pointer

To MSB of pointer

Compare with MSB pointer
Get command line if end

To LSB of line number

Skip line number

Point to first byte in line
Loocking for 00 byte

Found end of line?

Move to next byte

No = Keep looking
Next line address to HL
Save L3B of pointer

Save MSB of pointer
Do next line

LE



Dig-assembly of NASCOM ROM BASIC Ver 4.7

E499
E49C
E49D
E49E
E49F
E4AO
E4At
E4A2
E4A3
E4A4
E4AS
E4A6
B4AT
E4A8
E4A9
B4AC
E4AD
E4AE
B4AF
R4B0
EABY
H4B2
E4B3
E4B4
E4B5
E4B6

2A5E10
44
4D
T8
25
B6
2B
c8
23
23
TE
23
66
6F
CDBAE6
60
69
TE
2%
66
6F
3E
ca8
3F
DO

C39CE4

SRCHLN:
SRCHLP:

LD
LD
LD
LD

INC
OR

DEC
RET

INC

INC
LD
INC
LD
LD

- CALL

LD
LD
LD
ING
LD
LD
CCF
RET
CCF
RET
Jp

HL, ( BASTXT)

B,H
¢,L
A, (HL)

HL

(HL)
HL
yA

H
HL

His
H, (HL)
L,A
CPDEHL
H,B
L, C
A, (ML)
H1,
H, (HL)
L,A

A

NC
SRCHLP

A, (HL)

Wl wleW

e b L

Ay

¥ i %

el ww

o

wra ¥

3

iy 4

i A

PAGE 18

Start of program text
BC = Address to look at

Get address of next line
End of program found?

Yes - Line not faund.

Get LSB of line number
Gat'HSB of line mumber

Compare with line in DE
HL = Start of this line

Get L3B of next line address

Get MSB of next line address
Next line to HL

Lines found - Bxit

Line not found,at line after
Keep looking

.-'-:H.-Nﬁxmlmlm&}mm%-ﬁ%wmwmnmmwm‘w_hﬁw




Dis-asgembly of NASCCOM ROM BASIC Ver 4.7

E4B9
E4BA
E4ARBD
E4ABE
- E4BF
E4CO
E4CH
E4C2

E4C5
E4C8

E4C9

E4CC
E4CF
E4D2
E4D3
E4D6
E4D9
E4DC

E4DF
BAED
EAE3
E4E4
E4ET
E4EA
E4EB
E4EC
E4ED
“B4FO
E4F3
RE4F6
BAFT
E4F8
E4FB

E4FC
E4FE
E501
E5035
E506

CO
2A5R10
AF
17
23
TT
23
22D610

2AHE10
2B

220R10
SAAF10

2203510
AF

CD46ES

2AD610
220810

22DAYO

C1
2A5510
P9
218310
228110
AR
6F
67
22D410
220810
22DB10
S
C5
ZACE1Q
CY

SESF
CDYBES6
5820
CDIBE6
C34E10

NEW:

CLRPTR:

RUNFST:

INTVAR:

CLREG:

DOAGN: -
- RET

PROMPT:

RET
LD
XOR
LD
INC
LD
INC
LD

LD
DEC

LD
LD
LD
Z0R
CALL
LD
LD

LD

POP -
LD
LD
LD
LD
X0R
LD

LD

LD
LD
LD
PUSH
PUSH
LD

LD
CALL
LD
CALL
JP

NZ

~ HL, (BASTXT)

A

(HL),A

HL |
(HL), A

HL
(PROGND) , HL

HL, ( BASTXT)
HL

(BRKLIN),HL
HL, {(LSTRAM)
(STRBOT) , HL
A
RESTOR

HL, {PROGND)

(VAREND), HL

(ARREND), HL

BC _
HL, (STRSPC)
SP, HL

HL, ™MSTPL

(THSTPT),HL

A

L,A

H,A
(CONTAD),HL
(PORFLG),A
(PNRGNM ), HL
HL

BC

HL, ( BRKLIN)

RINPUT

-~ - wE MR W ek

%

g W wR

el oyl R WEE

il Wl wRig g el

wk e

g

T T T T TE

il W WR

i ¥

PAGE 19

Return if any more on line
Point to start of program

Set program area to empty

Save L3B = 00

Save M3B = Q0

Set program end

Clear &il variablea

Initialise RUN variables
Get end of RAM
Clear gtring space

Reset DATA pointers

Get end of progranm
Clear variables
Clear arrays

save return address

Get end of working RAM )

Set stack |
Temporary string pool
Reset temporary string ptr
A= 00

HL = 0000

No CONTinue

Clesr FOR flag

Clear ¥N argument

HL = 0000

rut bhack return

Get address of code to RUN

Return to execution driver

Ha? L f )
' [

Output character
Space

Output character
Get input line

e T
R T T A

-

A

" -
iy

bl M o, e =
R e
. —_

z H i S e e e T e e L L . -
.-a_-}_._,;j'.‘\-""\-.'\-'.._._.. ' = ST MR E R e it - ] H d
. L A T e B T T S - . A =
ar e e e mr o N - W - e e e e e - ..

.. .. - .

Fs
T R A
e

T S s

Nﬁﬁ’.ﬁ—‘!’.\.@ﬁ'v
RN g .:A"”f:‘}:v_};
A - A
T T
ST TR L e Tl
. - T T
.

e S re



Dis-asgembly of NASCOM ROM BASIC Ver 4.7

E509
E50A
E50D
ESOF
E512
E5173
E515
E518
E519
E51B
ES1E
ES1F
E522
E525
E526
E527
ES2A
E52C
E52F
5734
E5%2
E534
ES3T
E539
E53C
E53D
E540
E541
E544
E545
E547
£548
E54A
‘B54D
ES4F
B552
E554
E555
B556
E557
E558
E559
ES5C
E55D
E55E
E560
E561
£562
E565
E566

AF
F2AE10
OEO05
116110
TE
FE20
CAG1ES
47
FE22
CABIES
BT
CABSES
SAAE1O
BT
TE
C291E5
FE3F
3EIE
CA91E5
TR
FE30

- DARCES
FE3C
DAG1IES
D5
114281
cs

01 8DES
c5
067F
7E
FEG1
DAS5ES
FETB
D255E5
E65F
7

4E

EB

23

CRUNCH:

CRNCLP:

FPNDWRD:

SKBARCH:

GETNXT:

XOR
LD
LD
LD
LD
P
Jp
LD
CP
Jp
OR
JP
LD
OR
LD
Jp
P
LD
Jp
LD
CP
Jp
CP
Jp
PUSH
LD
PUSH
LD
PUS
LD
LD
CP
JP
CP
Jp
AN
LD
LD
EX
ING
OR
Jp
INC
LD
AND
RET
CP
Jp
EX
PUSH

A

~ (DATFLG),A

¢, 2+3
DE, BUFFER
A, (HL)

" L |
Z,MOVDIR
B, A

T 4
Z,0PYLIT
A

%, ENDBUF

A, (DATFLG)
N
A, (HL)

NZ,MOVDIR

ﬂ?ﬂ

A, ZPRINT
4, MOVDIR
A, (HL)
Hgﬂ

Gy FNDWRD

H; ﬂ_*_.‘

C,MOVDIR
DB

DE , WORDS =1

BC

BC, RETNAD
BC

B, ZEND=1
A, (HL)
“&“_F

¢, SEARCH
Hmﬁ*_a

NC ,SEARCH
010111118
(HL),A

¢, (HL)
DR, HL

Hi,

(HL)

P, GETNXT
B -
A, (HL)
011111118
y

C

NZ, GETNXT
DE, HL

His

kil Wl Wl wER Wil W WME W R Wl W R W WD

wiki W

g Wi WWE WP B B

-l e

Mk R

wig ME Wl VR Wi ER Wl Wi WS

el el el

WA d R WA W vk Wl R W

-

PAGE 20

Tokenige line % HL to BUFFER
Reset literal flag

¢ byte number and 3 nulls
Start of input huffer

Get byte .

Is it a space?

Yes - Copy direct

Save character

Is it a quote?

Yes - Copy literal string

Is it end of buffer?

Yes « End buffer

Get data type
Literal?

Get byte to copy
Literal - Copy direct

Is it "?" ghort for PRINT

"PRINT" token

Yes -~ replace it

Get byte again

Is it less than "O"

Yes = Look for reserved words
Is 1t "0123456789:;" 2
Yes = copy it direct
Look for reserved words
Point to table

save count

Where to return to

Save return address
Firat token value -1
Get bhyte

Legs than "a" 2

Yes =~ asearch for words

Greater than "z" ?
fes « gearch for words

Force upper case
Replace bhyte
Search for a word

Get next reserved word

Start of word?

No ~ move on

Increment token value

Get byte from table

Strip bit 7 1

Heturn if end of list

Same character as in buffer?
No - get next word

Save atart of word
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BE567
E568
E569
ES6A
E56D
E56E
ES56F
E5T1
E574
ESTT
E578
E5T79
ESTA

13

1A

BT
FASOES
4F

78
FESS
C278E5
CD36E8
2B

2%

TE
FE61

E5TC DABIES

ESTE

Eh8t1
K582
ES85
E586

B589
E58A
E58B
E58C
E58D
E58E
E58F
E590
E591
E592
E5935
E594
ER95
ES9T
E504A
E59C
EHOF
E5A2
E5A4
ESA7
E5AS
E5A9
ESAA
E5SAD
ESAR
 E5BH
E5B2
E5B3
ESB4
E5B5

E65F
BY
CA6TES
E1

C355E5

48
P
on
c9
EB
79
o1
D1
23
12
13

0C
D63A
CA9FES
FE49
C2A2ES
32AE10
D654
0212E5
AT

TE

BT

CABBES

B8
CAO1ES
23

12

OC

13
CHABES

RATBIT:

NOSPC:

NOCHNG:

MATCH:

RETNAD:

MOVDIR:

SETLIT:
TSTREM

NXTCHR ¢

CPYLIT:

INC
LD
OR
JP

LD

LD
CP
JP
CALL
DEC
INC
LD
CP
JP
AND
cP

JP

POP
JP

LD
POP
BX
RET
5X
LD
POP
POP
INC
LD
INC
INC
SUB
JP
CP

LD
SUB
JP
LD
N
OR
JP
cP

INC
LD

INC
INC

DE -
A, (DE)
A

M, MATCH

C,A
A,B
ZGOTO

NZ,NOSPC

GETCHR
HL
HL
A, (HL)

P

&

c

7, NXTBYT

HL
SEARCH

C,B
AF
DE, HL

DE, HL
A,C

BC

DE

HL
(DE), A
DE

"

LI L

Z,SETLIT
ZDATA-" 2"
NZ, TSTREM
(DATFLG), A
ZRM““ = L}
NZ,CRNCLP

B, A
A, (HL)
A

4, ENDBUF

B

HL
(DB), A
C

DE
NXTCHR

¢, NOCHNG
010111118

Z,MOVDIR

o T

i

ey WMH g W

L & T

Wil W g R Wl

s wE W

R ek

-l e

wEl  wE

e R e

i

W WRER e

e v

-E

i wEE Wi we  E

wel WS Wk WE WS

v N W
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Look through rest of word
Get byte from table

End of word 7

Yes « Match found

Save it

Get token value

Is it "GOTO" +token %

No « Don't allow spaces
Get next character

Cancel increment from GETCHR
Rext byte |

Get byte

Lega than "a" 7

Yes - don't change
Make upper case

came as in buffer ?
Yes - keep testing

Get back start of word
Look at next word

Word found -~ Save token value
Throw away return

Return to "RETNAD"

Get address in string

Get token value

Restore huffer length

Get destination addreass
Next asource in buffer

Pt byte in buffer

Move up buffer

Increment length of buffer
End of atatement?

Jump if multi-statement line
Ia it DATA statement ?

No -~ see 1if REM

Set literal flag

Is it REM?

No - Leave flag

Copy rest of buffer.
Get byte

End of line 7

Yes ~ Terminate buffer
End of statement ¢

Yes « Get next one
Move up source string
Save in destination
Increment length

Move up destination
Repeat “

&£
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E5B8
E5BB
ESBC
E5BD
ESBE
E5BF
E5CO

E5C1

E5C4
ESCS
ESCT
E5CA
E5CD
ESCE
E5D1

ES5D4
E5D5
E5D6
ESD7
E5DA
ESDB
E5DE

~ E5E1
ESE2
ESE3
ESE6
ESE9
ESEC
ESEP

ESF2
E5F5
E5F8
ESFB
E5FC
ESFE
E601
E604

216010
12
13
12
13
12
¢9

JA4410
B7
SEQ0
224410
C2D5ES
05
CAF2ES
CDYBE6
3K

05

2B
CAEQES
T8
CDIBE6
C310E6

05

2B

CDOBE6
C210E6
CDYBE6
CD81EB
C307E6

CDEDFE
CAQTES
2ATH0C
E
FET4
CAOTES
CDESFE
C3B6EB

~ EKDBUF:

DODEL:

ECHDEL:

DELCHR:

OTKLN¢
KILIN:

GETLIN:

LD
LD
INC
LD
INC
LD
RET

LD

OR
LD
LD
Jp
DEC
JP
CALL
DEFB
DEC
DEC
JP
LD
CALL
s

DEC
DEC
CALL
JP
CALL
CALL
JP

CALL

JP
LD

LD
CP
JP
CALL
JP

HL, BUFFER -1
(DE),A

DE

(DE),A

DE

(pE),A

A, (NULFLG)
A

A,O
(NULFLG),A
NZ,ECHDEL
B

7, GETLIN
OUTC

(LD A,n)

B

HL

Z, OTKLN
A, (HL)
OUTC
MORINP

B

HL

OUTC

NZ ,MORINP
OQUTC
PENTCR
TTYLIN

HONTST
7, TPYLIN
HL, (CIN)
A, (HL)
TAH

7, T"TYLIN
INLINE
DONULL

i iy

R WE WS wd R we wWW b L b 2 ) o 2

il kR wR WE WR W

i

b b ]

R e e

wph wpfF Wl YR s W “wed R whk g

e

ol ol

PAGE 22

Point to start of buffer
Mark end of buffer (A = 00)

A= 00
A= 00

Get null flag status

Ia it zero? |
Zero A - Leave flags
Zero null flag

wet « Echo it
Decrement length

Get line again if empty

Qutput null character
Skip "DEC R"

Count bytes in buffer
Back space buffer

No buffer « Try again
Get deleted byte

Echo it |

Get more input

Count bytes in buffer
Back space buffer
Output character in A
Not end - Get nmore
Output character in A
Output CRLF

Get line again

Ia it NAS-8YS?

No - Character input
Point to NAS-3YS input table
Get input mode

Is it "X" mode?

Yes - Teletype line input
Get a line from NAS-SYS
POS(X)=0 and do nulls

AT A R e 1 Lo Loy 2 L AR e iy o Fgrarbrn | oot o i SRR o » Iratedad i, Frammom W
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EB607
B60A
E60C
E60D
E610
E613

E614

E616
£619
E61C
E61D
E620
B622
E625
E626
E629
E62A
E62C
E62F
E631
£634
E635
E636
E638
E63B
E63D
E640
E642
B645
E647
E64A
E64C
E64F
E651
E654
E655
E656
E657
E659
E65C
E65F
E662
E663
E664
E665

216110
0601
AF
524410
CDCCES
4F
FETF
CAC1ES

B7
CA29R6
3E00
CDIBEG
AR
324410
79
FEOT
CA6DES
FEOS
CCB1ER
37

08
PEOD
CATCEB
FE15
CAECES
PR4O

CAE9ES

FESF
CAE1E5
FEO8
CAE1ES
FE12
C268E6
C5

D5

ES
3600
CDF4AFF
216110
CD10F2
E1

D1

C1

C310E6

244410

TPYLIN:

MORINP:

PROCES:

LD
LD
XOR
LD
CALL
LD
CP
JP
LD

OR

JP
LD
CALL
XOR
LD
LD
CP
JP
CP
CALL
SCF
RET
CP
JP
CP
JP
CP
JP
CP
JP
CP
JP
CP
JP
PUSH
PUSH
PUSH

LD

CALL
LD
CALL
POP
POP
POP
JP

HL, BUFFER
B, 1

A
(NULPLG),A
CLOTST

¢,A

DEL

7, DODEL

A, (XULFLG)
N

%, PROCES
A0

OUTC

A .
(RULFLG), A
A,C

 CTRLG

4, PUTCTL
CTRILC
Z, PRNTCR

Z

CR

Z, ENDINP
CTRLU
Z,KILIN
!‘!rg H

24, 0TKLN

" "

7, DELCHR
BKSP

7, DELCHR
CTRLR

NZ, PUTBUF
BC

DE

HL,

(HL)},0
OUTNCR
HI,, BUFFER
PRS

HL

DE

BC
MORINP

e e

ﬂiﬁi‘t*"lﬂi"“’#I"’ﬁi‘#l"ll‘wlﬂ'i‘ll%l"l"ﬁiﬂi‘I‘iﬂi‘lﬂl“ﬂﬁﬂlﬁ‘ﬂ#“ﬂl

e e

b 2 B 4

g R e

i &

el Wl WES

wE ¥

PAGE 2%

Get a line by character

Set buffer as empty

Clear null flag

Get character and test "0

Save character in C
Delete charascter?

Yes « Process it

Get null flag |
Test null flsg status

- Reset - Process character

Set a null

Output null

Clear A

Reset null flag

Get character

Bell? |

Yes - Save 14

Is it control "C"7?

fes -~ Qutput CRLP

Flag bresk

Return if control "C"
Is it enter?

Yes - Terminate input
Is it control "U"?

Teg -« Get another line
Ig it "kill line"?

Tea - Kill line

Ia it delete?

Yes - delete character
Is it back space?

Yes « Delete character
Isa it control "R"?

No = put in buffer

Save buffer length

Save DB

Save buffer addreas
Mark end of buffer
Qutput and do CRLF
Point to buffer astart
Output buffer

Restore buffer address
Regtore DE

Restore buffer length
Get another character

162
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Dis-aasembly of NASCOM ROM BASIC Ver 4.7

E668
E664A
E66D
E66E
B670
E672
- B675
B676
BoT7
E6TA
E6TB
E67C
E6TF

B682
R685
“E68T

E68A
E68B
£68C
68D
E68E
EO8F

E690
E691
E692
6973
"E694

E695
E698

RO
DA1OE6
78
FEAQ
AROT
D282E6
79

71
220C10
2%

04
CD9YBE6
£31 086

CDYBES
3E08
CHICEE

T7C
92
He
D
95
€Y

T8
B3
BE
25
B3
CA36ES
C3ADES

PUTRBUPF:

PUTCTL:

QUTIT:

QUTNBSI:

CPDEHL:

CHKSYN:

¢P
JP
LD
CP
LD
JP
LD
LD
LD
INC
INC
CALL
JP

CALL

LD
JP

LD
SUB
RET
LD
SUR
RET

LD
BX
CP
IRC
EX
J¥
JP

LE I

C,MORINP
A,B

T2+1
A,CTRLG

- NG, OUTRES

A,C
(HL),C

(LSTBIN),A

HL,
B
oUTC .
MORINP

‘KGHTC
A, BKSP

QUTIT

A, (HL)
(sp),HL
(HL)

HL
(SP),HL
7, GETCHR
SHERR

[
rd el wrl wWER wE R wia wd wmh il N SR W R Rk A WE R e il we

g am W hh wE

- wp il A

PAGE 24

Is it a control code?

Yeg -~ Ignore

Get number of bytea in buffer
Test for line overfliow

Set a bhell

Ring bell if buffer full

Get character

Save in buffer

Save last input byte

Move up buffer

Increment length

Output the character entered
Get another character

Output bell and back over it
Set back space
Qutput it and get more

Get H

Compare with D
Different - Exit
Get L

Compare with E
Return status

Check syntax of charactler
Address of test byte

Same as in code string?
Return address

Put it back

Yes - (et next character
Different - 73N Error

L&



Dis-assembly of NASCOM ROM BASIC Ver 4.7

E69B
E69C
E69F
E6AQ
E6AY
E6A4
E6AS
E6A6
E6AS8
E6AB
EHAE
EOAF
E6B2
E6B3
K6B6
B6B7
E6B8
E6BB
E6BC
E6BF
E6CO
E6CH
E6C2
B6C3
E6C4
E6CH
BE6C6
B6C9
E6CA
E6CHB

E6CC
E6CF
E6D1
E6D3
E6D4
B6D7
E6D8
E6DB
E6DC

F5
344510
B7
C245F2
71

C5

5
FE20
DABFE6
344210
47
SAAB10
04
CABBE6
05

B8
CCB1EB
3C
52AB10
F1

C1

F5

F1

5

C5

4F
CDDOFC
C1

®1

C9

CDOSFD
E6TF
FEQF
Co
3A4510
2F
224510
AF

CY

QUTC:

INCLEN:

DINPOS:

CLOTST:

PUSH
LD
OR
Jp
POP
PUSH
PUSH
CP
JP
LD
LD
LD
INC
JF
DEC
CP
CALL
INC
LD
POP
POP
PUSH
POP
PUSH
PUSH
LD
CALL
POP
POP
RET

CALL
AND
CP
RET
LD
CPL
LD
XOR
RET

oo oW

AF
A, (CTLOFG)
A

NZ, POPAF
AF

BC

AF

¢, DINPOS
A, (LWIDTH)
B, A

A, (CURPOS)

, INCLEN

7, PRNTCR
A
(CURPOS),A
N
BC

AT

AF

AF

BC

C, A
CONMON
BC

AF

GETINP
0111111138
CTRLO

NZ

A, (CTLOFPG)

(CTLOFG), A
A

Y wHh Wl W W

& R el i

Rk NE WE e

i wrAa vrF Wl R

wif wi wWa

Wy ke Bd s W AE R W

wig wd WE e wWH T e

~i
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Save character

Get control "0" flag
Is it set?

Yes ~ don't output
Restore character
Save buffer length
Save character

Is it a control code?
Yes - Don't INC POS(X)
Get line widi

To B -

Get cursor position
Width 2557

Yes ~ No width limit
Restore width

At end of line?

Yes -~ output CRLF
Move on one character
Save new position
Hestore character -
Restore buffer length
{< This sequence >>
<< is not needed >>
Jave character

Save buffer length
Character to C

Send it

Restore buffer length
Restore character

Get input character
Strip bit 7

Ta it control "0O"?
No don't flip flag

Get flag

Flip it
Put it back
Null character



Dig«aagembly of NASCOM ROM BASIC Ver 4.7

E&DD
E6EO
E6E1

E6E2
E6E5
E6E6
E6E9
E6EA
EGEB
E6EC
E6ED
EGER
EOER
E6FO
E6P3
E6F6
E6F9
E6FA
E6FD
BE6FE
EGFF
E700
E701

E702
E70%
706
E708
E709
E70C
E70D
E70R
E7OF
E712
E715
B717
E718
E713
E71C
E71D
ET1E
E721

E722
E725
E727
ET2A
E72B
ET72C.
E72D
E730

CDASE9
oo

o
CDG9E4
CH
CD33ET
B

AE

23

46

23

78

B1
CAF8E3
CD46ET
CD61ES
C5
CDS1EB
5E

23

56

25

E5

EB
CDADFY
3820
E1
CDIBE6
TE

BT

23
CAESE6
F209ET
D67F
AF
114381
1A

13

B
F21BET
oD
C21BET
E67P
CDYBE6
1A

13
B7
F225E7
C30CET7

LIST:

LISTLP:

L3TLPZ:
L3TLPS:

FNDTOK

OUTWRD:

CALL
RET
POP
CALL
PUSH
CALL
POP
LD
TNC
LD
IRC
LD
OR
JP
CALL
CALL
PUSH
CALL
LD
INC
LD
INC
PUSH
BX
CALL
LD
POP
CALL
LD
OR

IRC

J¥
JP
SUB
LD
LD
LD
INC
OR
JP
DEC
JP
AND
CALL
LD
INC
OR
JP
JFP

ATOH
N2

B
SRCHLN
BO
SETLIN
HL

C, (HL)
HIL

B, (HL)
HL

A,B

c

7, PRNTOK
COUNT
TSTBRK
BC
PRNTCR
E, (HL)
HL

D, (HL)
HL

HL

DE, HL

HL

7, LISTLP
P, LSTLP2
ZEND-1
c, A

DE, WORDS
A, (DE)
DE

A

P, FNDTOK
C

NZ,FNDTOX
011111118

ouTC
A, (DE)
DE

A

P, OUTWRD
LSTLPS

wik il R

ik

-y aa i s

wWER wpd e wiE wi Wy il

-

.

wd wE 8 wuy e

g wd Wi wWE WE e S

3

R WE W sy WF s wd W W MY WF AR W

PAGE 26

ASCII number to DE
Return if anything extrs
Rubbish « Not needed .
Search for line number in DE
Save address of line
Set up lines counter
Restore address of line
Get LSB of next line

Get MSB of next line
BC = O (End of program)?

Yes - Go to command nmode
Count lines |

Test for break key

Save address of next line
Cutput CRLF

Get LSB of line number

et MSB of line number

Save address of line atart
Line number to HL

OQutput line number in decimal

Space after line number

Restore start of line address

Output character in A
Get next byte in line
End of line?

To next byte in line
Yes ~ get next line

No token -~ ocutput it
Find and output word
Token offset+t to C
Reserved word list

Get character in list
Move on to next

Ig 1t start of word?
No -« Keep looking for word
Count words

Not there « keep looking
Strip bit 7

Output first character
Get next character
Move on to next

Is it end of word?

No - output the rest
Next byte in line

e



Dig-agsenbly of NASCOM ROM BASIC Ver 4.7

ET33
ET734
ET37
ET3A
ET73B

ET3C
E73F
E742

E'745

E746
E747
ET48
E74B
E7AE
ET50
ET5%

E754
E755
E756
ET57
E75A
ET75D
E760
ET61
ET64
767
E769
E76C
E76D

E7T70
ETT5
ET7T76

E5
2A4810
224610
Ef

Co

21 DEFE
22 TEOC
C3F8ED

FE
ES

D5
2A4610

11FFFP

EDSA
224610
13

E1

FO

ES
24810
224610
3A4C10
B7
C2E5FE
CDOSFD
FEOS
CATOEY
B
C346R7

244810
224610
C3B1EO

SETLIN:

LDEMI

PUSH
LD
LD
POP
RET

LD
LD
JP

. DEFB

COUNT

RSLNBK:

PUSH
PUSH
LD
LD
ADC
LD
POP
POP
RET
PUSH
LD
LD
LD
OR

CALL
op
Jp
POP
JP

LD
LD

HL,
HL, (LINESK)
(LINESC),HL
HL

HL, BREAK
(WMI),HL
PRNTOK

(CP n)

HL

DE

HL, {LINESC)
DE , =1

HL,DE
(LINESC) ,HL
DE

HL

P

HL
HL!(LINESﬁ)
(LINESC),HL
A, (RMIFLG)
A

NZ,ARETN
GETIND
CTRLC

7, RSLNBK

HL

COUNT

HL, (LINESN)
(LINESC),HL
BREKRET

wl b

e L

wi W

we .  wmk -

-l P L]

wd wd

wmE we R wd

e b wE wE WA Wi ws wE

wi  ud
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Set up LINES counter
Get LINES number
Save in LINES counter

Bresk routine
NMI forces break
Go to command mode

{<¢<{ NO REFERENCE TC HERE >>>
Save code string address

Get LINES counter

Decrement
Put it back

Reatore code string addreas
Return if more lines to go
Save code string address
Get LINES number

Reset LINES counter
Break by NMI?

Yes - "RETN"

Get input character

Is it conirol "C"?

Yeg ~ Reset LINES an break
Reatore code string address
Keep on counting

Get LINES number
Reget LINES countr
Go and output "Break"



Dis-~assenbly of NASCOM

ETT9
E7TB
ETTE
E781
E782
E783
E786
E789
E78C
E'78D
E790
E791
ET794
ET79%
E796
B79T
E798

ET99

E79A
E798
ET9C
E79D
B7AC
ETA3
ETA4
ETA7

3864
32CB10
CD87EA
C1

E5
CDTOEA
22CT710
210200
39
CDSAE?
D1
C2A9ET
09

D5

2B
56
2B

o

23

2%

E5
2ACT10
CDBAES
1
C28DET
D1

BET7A8 F9

FOR:

FORSLP:

LD
LD
CALL
POP

- PUSH

CALL
LD
LD
ADD
CALL
POP
Jp
ADD

PUSH

DEC
LD
DEC
LD
INC
INC
PUSH
LD
CALL
POY
JP
POP
LD

ROM BASIC Ver 4.7

A,64H
{FORFLG),A
LET

BC

HL

DATA
(LOOPST),HL
HL, 2

HL, SP
LOKFOR

DE
NZ,FORFND
HL,BC

DE

HL, |
D, (HL)
HL

E, (HL)

HL

HL,

HIL

HL, {LOOPST)
CPDEHL

HL

NZ, PORSLP
DE

SP,HL

bkl W s Wil R

e el Wd e

Wi Wke weE WS

i

wit %

i wri

e Nk v WE

w5

PAGE 28

Flag "POR" asasignment

Save "FOR" flag

Set up initial index

Drop RETurn address

Jave code asiring address
Get next statement address
Save it for atart of lodp
Offset for "FOR" block
Point to it

Look for existing "FOR" block
Get code string address

No nesting found

Move into "FOR" block

Save code string address

Get MSB of loop statement

Get LSB of loop statement

Save block address

Get address of loop statement
Compare the FOR loops

Restore block address
Different FORs -~ Find another
Restore code string address
Remove all nested loops

et



Dig-asgembly of NASCOM ROM BASIC Ver 4.7

KTA9
ETAA
BTAC
KETAF
B'TBO
ETB3
E7B4
785
E7B8
E'7BY
ETBC
E'7BF
ET7CO
E7C3
ET7C4
B7CT
E7C8
E7C9
ETCA
ETCD
E7CE
B7CF
E7D0
ETDZ2
BTD4
BTDT
E'TDA
E7DD
RETDE
B7E

ETEA
BETES
ETES
BTET7
E7ES8
ETES
ETEA
ETED
ETEE
ETFO
ET¥1

EB
OEC8
CDBAES
ES
2ACT10
E3

BS
2A5C10
B3
CD44ED
CDYOES
Ab
CDAT1ED
E5
CDEFF8
£1

C5

D5
010081
51

5A

T8
FEAB
5EO1
C2ESET
CD36E8
CD41ED
ES
CDHFPE

CD13F8

E1
C5
D5
F5
53
ES
2ACE10
B2
0681
C5
33

FORFND:

SAVSTPy

PUTFID:

BX
LD
CALL
PUSH
LD
EX
PUSH
LD
BX
CALL
CALL
DEFB
CALL
PUSH
CALL
POP
PUSH
PUSH
Lb
LD,
LD
LD
CP
LD
JP
CALL
CALL
PUSH
CALIL
CALL
POP
PUSH
PUSH
PUSH
INC
PUSH
LD
BX
LD
PUSH
INC

DE, HL
C,8
CHKSTK
HL

HL, (LOOPST)
(8P),HL

HL

HL, (LINEAT)
(sP),HL

TSTNUM
CHKSYN
Z70
GETNUM
HL
BCDEF?
HL

BC

DE

BC,8100H

D, 0

E,D

A, (ML}
73TEP
A, 1

N7, SAVSTP

GETCHR
GETNUM
Hl
BCDEFP
TSTSGN
HL
BC
DE
AF
SP
HL

HL, (BRKLIN)
(8P),HL

B, ZFOR
BC
SP

ke

i

b

-k wd B

- e

g wE

il WEW  wEE w aR sl wW wkd  wkE wil

W e we S wd B WE

L L I 1 Wk Wl

i wmdE i

whd WG Wy

PAGE 29
Code string address to HlL

Check for 8 levels of stack
Save code string address

Get firaet statement of loop
Save and restore code siring
Re~gave code string address
Get current line number

Save snd restore code string
Make sure it's a number
Make sure "T0O" is next

"T0" token

Get "TO" expression value
Save code string address
Move "T0" wvalue to BCDE
Restore code string address
Save "T0O" wvalue in block

BCDE = 1 (default STEP)

C=0

D=0

Get next byte in code string
See if "STEP"” is stated

Sign of step = 1

No STEP given - Default to 1
Jump over "STEP" token

Get step value

Save code string address
Move STEP to BCDE

Teat sign of FPREG

Restore code string address
Save the STEP value in block

Save sign of STEP

Don't save flags |
Save code string address.
Get address of index variable
Save and restore code astring
"FOR" block marker

Save it

Don't save C



‘Dis-assembly of NASCOM ROM BASIC Ver 4.7

BTF2
BTFS
ETR6
ETFY
ETFC
BETFD
ETFF
EB02
E803
E806
B80T
E808
B809
ESOA
E80D
E8OE
EBOF
E810
E811
E812
E815
E816
E819
EB1C
E81D
ES{E
E820
E823
£825
E828
R829
E824A
B82C
E82D
E830
E831
E832
E833

E834
8835

E8%6
E837
838
E83%A
ES3B
E83D
E840
E842
E843
E844
E845

CDAQFD
BY
C466E8
22CE10
T8
FE3A
CA16E8
BT
C2ADE3S
23

i

23

B6
CATAES
23

HE

23

56

EB
225010
LB
CD36E8
11F2E7
D5

C8
D680
DABTEA
FEZ25
DZ2ADES
o7

4F
0600
EB
215AK2
09

48

2%

46

C5

EB

25
TE
FE3A
DO
FE20
CA36ES
FE30
3F
3C
3D
C9

RUNCNT: CALL

OR
CALL
LD
LD
CP
JP
OR
JP
INC
LD
INC
OR
JP
INC
LD
INC
LD
EX
LD
EX

EXCUTE: CALL

TFIMP:
ONJMP:

GETCHR:

LD
PUSH
RET
SUB
JP
CP
Jp
RLCA
LD
LD
EX
LD
ADD
LD
ING
LD
PUSH
EX

INC
LD
CP
RET
CP
JP
CP
CCF
INC
DEC
RET

CHKBRK
A

NZ,STALL

- (BRKLIN),HL

A, (HL)

n_n

7, EXCUTE
A

NZ, SNERR
HL

A, (HL)

HL

(HL)

7, ENDPRG
HL

E, (HL)

HL

D, (HL)
DE, HL
(LINEBAT),HL
DE, HL
GETCHR
DE, RUNCNT
DR

7

ZEND
C,LET
ZNEW+1 -ZEND
NC, SNERR

¢, A

B, 0

DE, HL

4L, WORDTB
HL, BC

¢, (HL)

HL

B, (HL)

BC

DR, HL

HL
A, (AL)

“‘l.
#

NC

" "

Z, GETCHR
HO L§

A
A

wadk wh i w¥F Wi WP

Wl Wk kR wwd

wai R

g wid wpp S Wl W W E L ] ] ik

e wE Mk Wi PR

~ -

e wl "Ry

- - WR WE e W -

iy W

we b

PAGE 30

Txecution driver « Test break

Break key hit?

Yes -~ Pause for a key
Save code address for break

Get next byte in code string

Multi statement line?
Yes ~ FExecute it
fnd of line®”

No -« Syntax error

Point to addreass of next line

Get LSB of line pointer

Ta it zero (End of prog)?
Yegs -~ Terminate execution
Point to line number

Get LSB of line number

(et MSB of line nunmber

Line number to HL

Save ag current line number
Line number back to DE

Get key word

Where to RETurn to

Save for RETurn

Go to RUNCHT 1if end of STMT
Is 1t a token?

No -~ %try to assign it

END to NEW ?

Not a key word - 75N Error
Double it

BC = Offset into table

Save code string address
Keyword address table
Point to routine address
Get LSB of routine address

Get MSB of routine address
Save routine addreass
Reatore code string address

Point to next character

Get next code string byte
Z 4if ":"
NC if > "9"

Skip over spaces

NC 4if < "OF

Test for zero - Leave carry

Z 1if Null

1729



Dis-assembly of NASCOM ROM

E846
E847
E84A
E84D
B84E
£851
B852
E855
E856
E8H7
£858
E85B
E85C
E85F
E860

E861
E864
E865
866
E869
ES6B
EB6E
E8T0
B8T1
872
E8T3
E8T76
E8TT
E8TY
ESTA
E8TD
E8TE
EGTF
E880
K881
E884
E887
L88BA
E88D
BBBE
E891
B894
E895
B898
E89B

EB9E
B8AY
EBAZ
EBAS
E8AS
E8AS
B8AQ
B8AC
EBAF
B8RO

EB
2ABE10
CASBES
EB
CDASESQ
ES
CD99L4
60
69
D1
D246EA
2B

22DC10

EB
C3

CD4OFD
B7

c8
CDCCE6
FE13
CCCCES
FEO3
o

F6

o
220E10
21
FGFP
ct
245010
F5

D

A4

30
CASDES
22D210
2ACE10
220410
AF
324510
CDT4EB
Fi
2150E3
C2E1E3
C3FBE3

2AD410O

16

B5
1520
CACIES
EB
2AD210
225C10

¥

¢9

RESTOR: EX

RESTNIL:
UPDATA

TSTHBRK:

STALL:S

STOP:

PEND:

INPBRK:

ENDPRG:

NOLIN:

CONT

LD
JP
EX.
CALL
PUSH
CALL
LD
LD
POP
JP
DEC
LD
EX
RET

CALL
OR
RET
CALL
CP
CALL
CP
RET
DEFB
RET
LD
DEFB
OR
POP
LD
PUSH
LD
ARD
INC
JP
LD
LD
LD
XOR
LD
CALL
POP
LD
JP

J P

LD
LD
OR
LD
JY
EX
LD
LD
EX

RET

BASIC Ver 4.7

DE,HL
HL, { BASTXT)
7%, RESTNL
DE, HL

ATOH

HL,
SRCHLN

H,B

L,C

DE

NC, ULERR

HL
(NXTDAT), HL
DE, HL

CHKBRK

A

7

CLOTST
CTRLS

7, CLOTST
CTRLC

NZ

(OR n)

N7
(BRKLIN),HL
(LD HL,nn)
111111118
BC

HL, {LINEAT)
AF

A, L

H

A

%, NOLIN
(ERRLIN),HL
HL, (BRKLIN)
(CONTAD),HL
A
(CTLOFG), A
SMPLIN

AF

HI;, BRKMSG
N7 ,ERRIN
PRNTOK

H1,, (CONTAD)
AH

L

B,CN

%, ERROR

DE, HL

HL, (ERRLIN)
(LINEAT),HL
DE, KL

wE WA WE R Wl wa R e

el WA Wl

L L L

g wip Wk W e ] )

wwE ¥

wmh wa W W

weg W WP cad ¥

wpd WwE wd Rk Wk

wpdh B bl Rk W -y % gl wiE Wi wE WE BA

wn i

PAGE 21

Save code string address
Point to start of program
Just RESTORE - reset pointer
Restore code string address
Get line number to DE

Save code atring address
Search for line number in DE
HL, = Address of line

Restore code string address
UL Brror if not found

Byte before DATA statement
Update DATA pointer
Restore code string address

Test for interrupts

Return if no key pressed
Get input and test for "0
Is it control "8

Yes - Get another character
Return if not control "C"
Bxit if anything else

Flag "STOP"

Exit if anything else

Save point of bresak

Skip "OR 111111113B"

Flag "Break"” wanted

Return not needed and more
Get current line number
Save STOP / END status

......

Line is ~1 if direct break
Yeg =~ N¢ line number

Save line of bhresk

Get point of break

Save point to CONTinue

Enable output
Start s new line

Restore STOP / END status
"Break"” message

"in line" wanted?
Go to command mode

Get COWTinue address
I 1% zero?

?7CN Error

Yes - output "?CN Error”
Save code string address
Get line of last break

Set up current line number
Restore code siring addres
CONTinue where left off



Dis-assembly of NASCOM ROM BASIC Ver 4.7

E8B1
E8B4
E8B5
E8BS

E8B9Y
EGB3B
E8BE
E8BF
E8C2
EBC4
E8CT
ESCA
ESCB
ESCE
BE8CF

E8DO

E8D1
E8D2
B85

K8D4

ESDT
E8DS
ESDY
E8DA
E8DH
B8DC
B8DD
E8DF
ESEO
E8E1
E8E2
E8E3
E8E4
ESES
ESES
E8EA
EGED
EBFO
E8FZ
B8F5
E8F6
E8F7
EBF8
EBFB
BOFE
ESFF
E900
ESO1
EY03

E906
EY0T
BE90A
E90D

CD84F4
cOo
324110
C9

O6FF
CD36ES
78
32CE10
3RO
Z2CB10
CD2DEF
o=
320810
60

69

OB
OB
0B

OB
3ACE10
BT

F5

EB

19

EB

AR
0600
09

09

25

E5

D5

C5
ZACE10
FEFF
CCDSFC
ZACE10
FEFF
C4CBFC
00

00

00
210000
224410
C1

D1

B
06D2
C3D6FF

18

CDBTF4
CDBTF4
C31DES

NULL:

ARRLDA
ARRSV1:

SNDHDR:

CALL
RET
LD
RET

LD
CALL
LD
LD
LD
LD
CALL
PUSH
LD
LD
LD
DEC
DEC
DEC
DEC
LD
OR
PUSH
EX
ADD
EX
LD
LD
ADD
ADD
INC
PUSH
PUSH
PUSH
LD
CP
CALL
LD
CP
CALL
NOP
NOP
NOP
LD
D
POP
POP
POP
LD

LD
CALL
CALL
JP

GETINT
NZ

(NULLS),A

B, -1
GETCHR

A,B
{(BRKLIN),A
ALt
(FORFLG), A
GETVAR

KL
(FORFLG),A
H,B

L,C

BC

BC

BC

BC

A, (BRKLIN)
A

AF

DE, HL
HL, DE

e, HL

¢, (HL)

B,0

HL, BC

HL, BC

HL

H1,
DE

BC

A, (BRKLIN)
-

7, CASFF

A, (BRXKLIN)
-1
N7Z,CASFFW

HL,O
(CHKSUM) , HL

BC
DE
HL

B,110100108

JPLDSV

A,B

WUARTZ
WUARTZ
SNDARY

pE =W 0

i S

sl B S W wN e g ¥

wrlk il R WE W

il Wil W W b B el wpm R R RN

e L L

e el

A wE wwE wd Wk WE

-k il W

PAGE ZD

Get integer 0-255
Return if bed value
Sat nulls number

Flag arrsy load

Skip !I*H

CLOAD* or CSAVE*

Save it

It's an array

Flag array name

Get address of array name
Save code string address
Clear flag

Address of array to HL

Back space

to point

to the
array name -
CLOAD® or CSAVE* ?

Save CLOAD® / CSAVE®* status

Array data length
End of data
To DE

Get dimension bytes

2 Bytea each dimension

Over number of dimensions
Address of array data

End of array data
Numbeér of dimensions
CLOAD® or CSAVE® ?

CLOAD® - Cagssette on
CLOAD® or CSAVE® ?

OSAVE® - Cassette on and wait

Zero check sum

Rumber of dimensions

BEnd of array dats

Address of array data
Header byte

CSAVE-SNDHDR , CLOAD-GETHDR

Get header byte
Send 2 bytes to UART
Send 2 bytes to UART
Send array data

GE



Dis-assembly of NASCOM ROM BASIC Ver 4.7

E910
B912
Eg15
E916
B919
EG14A
E91D
E920
E923
E926
£927
E928
B929
E9zC
E92F
E930
£933
£E934

E937
E934A
¥93D
E9ZE
EO3F

ES40
E941
E944
E946
E947
E948
E94B
E94C

E94D
E950
ES51
E954
EB957
E95A
B95D

E960
€963
2964
E967
ES68
E969
EG6A
ESQED
EYT70
E9TH
E9T4

OEOG4
CDB4F4
B8
C210E9
OD
C212E9G
CD44ED
CDEAEG
CASTE9
1

F5

T8
FABAF4
FCB4F4
17
CD40E9
25
C320E9

CD4DE9
CDDSFC
F1

E1
C9

55
2A4A10
0600
4F

09
224A10
E1

C9

3ACE10
BY

FA6OES
3A4A10
CDBAF4
3A4B10O
C3BAF4

CDB4F4
F5
CDB4F4
C1
58
27
2A4A10
CDBAE6
¢8
CDDSFC
C36BF5

GETHDR:

HDRLP:

SNDARY :

ARYLP:

SUMGFF:

ACCSUM .

DOSUM .

CH3UMS:

LD
CALL
CP
JP
DEC
Jp
CALL
CALL
Jp
POP
PUSH
LD
CALL
CALL
LD
CALL
NG
Jp

CALL
CALL
POP
POP
RET

PUSH
LD
LD
LD
ADD
LD
POP
RET

LD
OR
JP
LD
CALL
LD
JP

CALL
PUSH
CALL
POP
LD
LD
LD
CALL
RET
CALL

C,4
RUART

B

NZ ,GETHDR
C
NZ,HDRLP
TSTNUM
CPDEHL
%, SUMOFF
AR

AF

A, (HL)
P, WUART
M, RUART
(HL), 4
ACCSUM
HL

ARYLP

DOSUM
CASFF
AF
HL

HL
HL, (CHKSUM)
B, 0

C,A

HL, BC
(CHKSUM) , HL
HL

A, (BRKLIN)

A

M, CHSUMS

A, {CHKSUM)
WUART

A, (CHKSUM+1)
WUART

RUART
AF
RUART
BC

E,B
D,A
HL, (CHKSUM)
CPDEHL
7
CASFF
OUTBAD

wh WS

e e W Wk W wd wEd R WR W

g wB

widk g Wl wE

wan Ak

bl wpEe il W& Ay -

wEk MR we ot

A e

el

il wpE wd AR WE R VP

R R

PAGE 3%

4 Bytes to check

Read byte from UART

Same as header?

No - Wait for another

Count bytes

More needed

Check it's & numerical array
All arrasy data done

Yes = Do check sum

CLOAD*® or CSAVE®* ?

Re-gsave flags

Get byte

CSAVE¥* « Write byte

CLOAD* - Read byte

Save byte in case of CLOAD*
Accumulate check sum

Next hyte

Repeat

Do check sum

Cassette off

Not needed any more
Regstore code string address

save address in array
Get check sum
BC = Value of byte

Add byte to check sum
Re~-gave check sum
Restore address in array

CLOAD* or CSAVE® ?

CLOAD*® = Check if sums match
Get LSB of check sum

Write %o UART
Get MSB of check sun
Write %o UART and return

Read LSB of check sum
Save it

Read MSB of check sum
ESB 40 B

LSB to E

MSB to D

Get accumulated check sum
Are they the same?

Yes - End CLOAD®

Caaggette off

Different - Output “"Bad"



Dis~assemdbly of NASCOM ROM BASIC Ver 4.7

ESTT
E9T78
E97A
EGTB
E97D
BITE

E9TF
£E982
E985
EG88
E98B
E98E
E990
E993
B996
£999
E99A
E99D
E99E
EGOF
EGAQ
E9A2

E9A5
EQAL
E9A9
E9AC
EQAD
EQAE
EQAF
E9B2
E9B5
KE9B8
E9B9
E9BA
E9BE
E9BC
E9BD
E9BE
E9BF
E9CH
EQC2

E9C4

BGCS
BE9C6
B9CT

TE
FE41
D8
FEHB
b))
CS

CD36E8
CDA1ED
CD15F8
FAAOEQ
SAET10
FEQC
DABBF8
018090
110000
ES
CDBEF8
E1

51

C8
1EO8
C3C1E3

2B
110000
CD36ES8
0

ES

F5
219819
CDBAES
DAADE3
62

6B

19

29

19

29

F1
D630
5F
1600
19

EB

B1

C3A9EQ

CHKLTR:

PPSINTs
POSINT:
DEPINT:

DEINT:

PCERR:

ATOH:
GETLN:

GTLNLP:

LD
CP
RET
cP
CCF

- RET

CALL
CALL
CALL
JP
LD
CP
JP
LD
LD
PUSH
CALL
POP
LD
RET
LD

JP

PEC
LD
CALL
RET
PUSH
PUSH
LD
CALL

LD
LD
ADD
ADD
ADD
ADD
POP
SUB
LD
LD
ADD

POP
JP

" -

GETCHR
GETNUM
TSTSGN
M, FCERR
A, (FPEXP)
80H+16
¢, FPINT
BC, Q080H
DE, 0000
HI,
CMPNUM
HIL

D,C

7

B, FC
ERROR

HL

DE,O

GETCHR

NC

HL

AF

HL, 65529/10
CPDEHL
C,SNERR

H,D

LB

HL, DE
HL, HL
HI,, DE
HL, HL
AF

“0 L )
E,A
D,0
HL, DE
DE, HL
HL
GTLNLP

wE wd

e L] b L B 1 ]

Wi wWE WE wE AR

Wl wd

L L

i o

W R Ny wE W e

Wl WME e

i R e il i

wE B Wy W

wh ik ME Wy

My M WE B WN W R

PAGE 54

Get bhyte
{ "A" ?
Carry set if not letter
> "Z" %

Carry set if not letter

Get next character

Get integer O to 32767

Tegt aign of FPREG

Negative « 7F( Error

Get integer value to DE
Exponent in range (16 bits)?
Yes =~ convert it |
BCDE = 32768

Save code atring address
Compare FPREG with BCDE
Restore code string address
MSB to D

Return if in range

TFPC EBrror

Output error.

ASCIYI number to DE binary
Get number to DE

Get next character

Bxit if not a digit

bave code atring address
Save digit

Largest number 65529
Number in range?

No - 73N Error

HL = Number

Times 2

Timeas 4

Times 5

Times 10

Restore digit

Make it O to Q

DE = Value of digit

Add to number

Number to DE

Restore code string address
Go to next character

Ot

S T e
-:."E"H-.&.'. F I T (T T S L .

R R A i T R T A e

P I L -

T R e R R

e e AR T T T e e T e

T

S

—re g e oy
%ﬁ—'—wc‘ ﬂ#\?’ﬁ_:ﬁh
s i T AT L e
Bt e T T

T
et o T P e
P - T T
Eala P TR e R P
A . - LR .t

,_.__...._. .._
e R el e Tt
T L

e e RS AR AT AR IR RS E g e e m g g g Lo L L P T 1SR L S S A e e e S L L L R R T S S e b e P P
mr—— mmanr ht- T

R S,
e TRy - e b S
R R R Tl
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Dis-assembly of NASCOM ROM BASIC Ver 4.7

E9CA
E9CD
ESDO
E9D1

BEQD4
E9D5
EOD8
F9DB
BQDC
EGDF
EQEOQ
E9E1

E9E4
EIES
E9ES
ROEB
E9EC
E9ED
EOEE
EQEF
EQFO
K9P

EQF2
EQF3
EOF6
EQF7
E9FA
EOFD
E9FE
BAOH

EAO4
BAOH
EAQS
EBAOQG
EAOC
BAOD

CACYE4

CDBZ2E9

2B
CD36ES
E5
2AAF10
CAEDES
E1
CD9OE6
20

D5
CDB2EY
2B
CD36E8
C2ADES
B3

EB

7D

93

HF

7C

9A

57
DAAZE?S
55
2AD610
012800
09
CDBAES
DZAZE3
BB
225A10
B
22AF10
E1

C3CQE4

CLEAR:

STOREDs

Jp
CALL
DEC
CALL
PUSH
LD
JP
POP
CALL
DEFB
PUSH
CALL
DEC
CALL
JP
BX
EX
LD
SUB
LD
LD
SBC
LD
JP
PUSH
LD
LD
ADD
CALL
JP

EX
LD

POP
LD
POP
JP

Z, INTVAR
POSINT

HLL

GETCHR

HL
HL, ( LSTRAM)
7, STORED
HL

CHKSYN

#
DY
POSINT

HI
GETCHR

'NZ, SNERR

(SP),HL
DB, HL
AL

G2 & I3 I

ik

MERR

b

L

HL, (PROGND)
BC, 40

HL, BC
CPDEHL

NC, OMERR
DE, HIL
(STRSPC), HL
HI,
(LSTRAM), HL
H1,

INTVAR

e 2 D o o I

Wl wE WA wWR sl T S N WX

e k2

i e W W

wh wE AE e Sk BE Wl W e

- W

wpd e

g e e WF Wy WS Wy we

PAGE 35

Just "CLEAR" Keep parameters
Get integer 0 to 32767 to DE
Cancel increment

Get next character

Save code string address

Get end of RAM

No value given ~ Use stored

Restore code siring address

Check for comma

Save number

Get integer O to %2767
Cancel increment

Get next character

?3K Error if more on line
Save code string address
Number to DE

Get L3B of new RAM top
Subtract LSB of string space
Save L3B

Get MSB of new RAM top
Subtract MSB of string space
Save MSB

?OM Error if not enough mem
Save RAM top

Get program end

40 Bytes minimum working RAM
et lowest address

Enough memory”

No = ?0M Error

RAM top to HL

Jet new string space

End of memory to use

Set new top of HAM

Restore code gtring address
Initislise variables



Dis-assenmbly

B0
BA13
EA16
EA1Q

BA1C
EAE
BA2Y

BA22
BA23
EAZ24
BA2T
BAZB
EAZA
EAZB

BAZC

BA2D

EABO
EA33
EAS4
EAST
EABA
BA3B
BEAZC
EA3F
BA42
EA43
EA44
BA45
BA46
EA48

EA4AB
EALC
BA4E
EAST
BAS2
EAS4
EA56
EAS9
EASA
EASD
EASE
EAGE
EA6Q
EAG3
EAGSH
EAST
EABA
EA6D
EAGE
BAGF

CACSE4
CDCOK4
O1F2ET7T
C32CEA

QEO3
CDBAES
C1

ES

E5
2A5C10
E3
3E8C
¥5

33

L5

CDASEY
CDT72EA
ED
2A5C1 0
CDBAES
E1

25

DCYCE4

D4I9E4
60

69

2B

D8
1BEOE
C3C1E3

CO
16FF
CDS6E3
F9
FE8BC
1804
C2C1E3
E1
225C10
23

7C

BS
C26AEA
3ACC10
B7
C2FTES
21 F2E7
E3

p

B

RUN:

GOSUB:

RUNLIN:

GOTO:

ULERR:

RETURN:

RETLIN:

NXTDTA:

Jr
CALL

LD
Jar

LD
CALL
POP
PUSH

PUSH

LD
BX
LD
PUSH
INC

PUSH
CALL
CALL
PUSH
LD
CALL
POP
INC
CALL
CALL
LD
LD
PEC
RET
LD
JP

RET
LD
CALL
LD
cP
LD
JP
POP
LD
INC
LD
OR

LD
OR
Jr
LD
£X
DEFB
PGP

of WASCOM ROM BASIC VYer 4.7

7., RUNFST
INTVAR

BC, RUNCNT
RUNLIN

C,3

CHKSTK

BC

HI,

HL

HL, (LINEAT)
(sP),HL

A, ZGOSUB

AF

Sp

BC
ATOH

REM

HL

HL, (LINEAT)
CPDEHL

HL

HL

¢, SRCHLP
NC, SRCHLN
H,B

L,C

HL

C

B, UL

ERROR

N7

D, -1
BAKSTK
SP,HL
ZGOSUB
E,RG

NZ, ERROR
HL |
(LINEAT),HL
HL

AH

I
NZ,RETLIN
4, (LSTBIN)
A

NZ , POPNOK
HL, RUNCNT
(sP),HL
(LD A,n)
HL

wh wmbk wEk RE

e @ wh whE wd wd e W

b T | o ) wal W

wikl wkE Rl e el

e WS i Wi

e wd BE weE

-h wE W

TaEm wak Wl W MR VR WS

L L T Y

g we B wpy el kR MR

PAGE 56

RUN from start if just RUN
Initialise variables
Bxecution driver loop

RUN from line number

3 Levels of stack needed
Check for 3 levels of stack
Get return address

Save code string for RETURN
And for GOSUB routine

Get current line

Into stack - Code string out
"GOSUB"™ token

Save token

Don't save flags

Save return address

ASCII number to DE binary
Get end of line

Save end of line

Get current line

Line after current?
Restore end of line

Start of next line

Line is after current line
Line is before current line
Set up code string address

Incremented after
Line found
UL Error

Qutput error message

Return if not just RETURN
Flag "GOSUB" sesarch

TLook "GOSUB" block

Kill 811 ¥ORs in subroutine
Test for "GOSUB" token

78G Error

Error if no "GOSUB" found
Get RETURN line number
Save as current

Wag it from direct statement?

No « Return to line

Any IRPUT in subroutine?

If so0 buffer is corrupted
Yes « Go to command mode

Execution driver loop

Into stack « Code string out

Skip "POP HL"
Restore code string addresas

LE



Dig-assembly of NASCOM ROM BASIC Ver 4.7

EATO
EATT2
EATA
EAT76
EATT
EATS
BAT9
EATTA
EATB
EATC
EATD
EATE
BATF
EA81
EAB4

EABT
EASA
EABD
EASE
EABF
EAYZ
EAY3
EA96
EA9T
EAQ8
EAGB
EAGC
BAQF
BAAZ
FEAA3
BAAS
EAAT
EAAS
EAA9
FAAA
EAAR
EAAC
BAAF
EABZ
EABS
EABS
EABB
RABC
CABF
BAC2
EACS
BACE
EACO
EACA
EACD
EACE
EADA

BAD4
EADS
EAD8
BADY

0134
OEOO
0600
79
48
47
T8
BT
ca
B8
C8
23
FE22
CATEEA

C3TIEA

CDZ2DEF
CDYOE6
B4

D5
SAAD1O
F5
CDS5AED
Fi

K3
22CE10
1¥
CD4AOED
CADAEA
ES
2AE410
E5

23

23

HE

2%

56
2ABE10
CDBAES
D2CYEA
ZADA1O
CD8AED
D1
D2D1EA
21BF10
CDBAES
D2D1EA
38

D1
CDT1FS
EB
CDAAF1
CDT1¥F3
w1
CDEEFS
E1

C9

DATA ¢
REM:

NXTSTL:

NXTSTT

LET:

LETSTR:

CRESTR:

MVSTPT:

DEFR
LD
LD
LD
LD
LD
LD
OR
RET
CP
RET
INC
CP
JP
JP

CALL
CALL
DEFRB
PUSH
LD
PUSH
CALL
POP
EX
LD
HRA
CALL

PUSH
LD

PUSH
INC
INC
LD
INC
LD
LD
CALL

LD

CALL
POP

LD
CALL

DEFB
POP
CALL
EX
CALL
CALL
POP
CALL
POP
RET

L BC,":")

- e E W

e O O O

o »
S

o 3 e B g OO o2 X X~

Z

H

4 NXT3TL
NXTSTT

GETVAR
CHKSYN
ZEQUAL
DE

A, (TYPE)
AF

EVAL

AF
(8P),HL
(BRKLIN),HL

CHKTYP

7%, LETNUM
HL
HL, ( FPREG)
H1,

HL

HL

g, (HL)

HL

D, (HL)

HL, (BASTXT)
CPDEHL
NC,CRESTR
HL, (STRSPC)
CPDEHL

DE

NG, MYSTPT
HL, TMPSTR
CPDEHL
NC,MVSTPT
(LD A,n)
DE

BAKTMP.

DE, HL
SAVSTR
BAKTMP
HL
DETHLA
HI,

-

ki W = &

s Wy Wk W

wE e ey e

uip e

e wa

e vl EE R

wa wkd e

uly

~b - wr il

il s

wE wkd wel kel vk ik WR W Wl e

i

wmh wE SN e R wME

i wE wWE e W

PAGE 2T
"+" End of statement
00 End of statement

Statement end byte

Statement end byte

Get byte

End of line?

Yea - Bxit

End of statement?

Yes - Exit

Next byte

Literal string?

Yes =~ Look for another
Keep looking

PR

Get variable name

Make sure "=" follows
=" token

save saddress of variable
Get data type

Save type

Evaluate expression
Reatore type

Save code -~ Get var addr
Save address of variable
Adjust type

Check types are the same
Numeric - Move value
save address of string var
Pointer to string entry
save it on stack

Skip over length
ISB of string address

MSB of string address
Point to start of program
Ig string hefore progran?
Yes ~ Create string entry
Point to string space

Is string literal in program?

Restore address of string
Yes -« Set up pointer
Temporary string pool

Is string in temporary pool?

No - Set up pointer

Skip "POP DE”

Restore address of string
Back to last tmp-str entry
Addresa of string entry
Save string in string area
Back to last tmp-str entry
Get string pointer

Move string pointer to var
Restore code string address



Dis-assenmbly of NASCOM ROM BASIC Ver 4.7

EADA
EADB
EADE
EADF
BAEO

EAE1
BEAR4
EAES
EAEG
EAES

BAEB

BARE

BARFR

EAFO
BATY
HAR?Z
EAF3
EAFG
EATQ
BAFER
BEAFC

EAFF
EBQO2
EBO3
EBOS
EBO8
EBOB
EBOC
EBOD
EB10
EB173
EB16
EB19
EB1C

........... RS LR R R A R S AR L AR L AR R IR A T i e e e .-r-\.-'-l-l.--:-w.-.'\---\.---'\-l--'-:-a.vl-\:-'h.-l.-h-lw-m-vrlm_m.wﬁluuﬂﬁm1whmwmmﬂmw|wwm -

£5
CD6BF8
D1
E1

C9

CD84F4
TE

47
FESC
CAFOEA
CDIOE6
88

2B

4B

OD

78
CA1EES
CDAGES
FE2C
CO
C3P1EA

CDSAED
7%
FESS
CAODER
CDYORS
A9

2B
CD44ED
CD13F8
CAT2RA
CD36E8
DAZDEA
C31DES

LETNUM: PUSH

ON:

ONGO:

ONGOLP:

I¥:

I?GG:

CALL
POP

- POP

RET

CALL

LD
LD
CP
JP
CALL
DEFB
DEC
LD
DEC
LD
J¥
CALL
CP
RET
JP

CALL
LD
CP
JP
CALL
DEFB
DEC
CALL
CALL

CALL

JP

HL
FPTHL
DE
HL

GETINT
A, (HL)
B,A
ZGOSUB
Z, ONGO
CHKSYN
ZGOTO
HI,

C,E

C

A,B
Z,ONJMP
GETLN
N7
ONGOLP

EVAL
A, (HL)
ZGOTO
7, IFGO
CHKSYN
ZTHEN
HI,
TSTNUM
PSTSGN
7, REM
GETCHR
¢, GOTO
IFJMP

w4 e B

bl

Meé WE ws

wWel  wkd Wl

-l W

Nl wkw Wk W WS R wR R

weE Rk ww

& L

we ww wd e Wk Wy we B w§

PAGE 28

save address of variable
Move value to variabhle
Restore address of variable
Restore code string address

Get integer 0-255
Get "GOTO" or "GOSUR™ token
Save in B

"GOSUB" token?

Yes - Find line number

Make sure it's "GOTO"
"GOTO" token

Cancel increment

Integer of branch valuée
Count branches

Get "GOTO" or "GOSUB"™ token
Go to that line if right one
Get line number to DE
Another line number?

No - Drop through

Tes - loop

Evaluate expression

et token

"GOTO" token?

Yea « Get line

Make gsure it's "THEN"
"THEN" token

Cancel increment

Make sure it's numerio
Teat state of expression
¥alse ~ Drop through
Get next character
Number -« GOTO that line
Otherwigse do statenment

8¢
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Dig-assembly of NASCOM ROM BASIC Ver 4.7

BEB1F
EB20
EB23
EB26
EB27
BEB29
EB2C
EB2E
EB31
EB32
EB34
EBST
EB39
EB3C
EB3D
EB4O
B4
EB44
EB45
EB48
EB4B
EB4E

BEBHO

EB53
EB54
EB57
EB54A
EBSB
EBHC
EBSF
EB6O
EB63
EB64
EB6S
EB66
EB69
EB6C
EB6D
EBT70
EBT1

EB74
EBT7
EBT8

EBT9

2B
CD36ES
CA81EB
c8
FEAS
CAAFEB
FEAS
CAAFER
E5
FE2C
CA9BEB
PE3B
CAD2EB
ok
CDSAED
E5
3AAD10
B7
C26DEB
CDBSF9
CDCEF1
3620
2AE410
54
2AB410
384210
4°7

04
CA69ER
04
FAAB10O
86

3D

B8
DAB1EB
CD13F2
AF
C41%5¥2
B
C31FEB

3AAB10
BT
c8
C381EB

MRPRNTs

PRINT:
PRETLP:

PHNTNE:

PRNTST .

STTLIN:

DEC
CALL
JP
RET
CP
JP
CP
JgP
PUSH
CP
JP
CP
JP
POP
CALL
PUSH
LD
OR
Jr
CALL
CALL
LD
LD
INC
LD
LD
LD
INC
JP
INC
LD
ADD
DEC
CP
CALL
CALL
XOR
CALL
POP

LD
OR
RET

HL
GETCHR
Z, FENTCR
A

ZTAB

24 DOTAB
L3PC

4y DOTAB
HL

L . ]

»
7, DOCOM

T
7, NEXTTM
BC
BVAL
HL
A, (TYPE)
A
NZ, PRNTST
NUMASC
CRTST
(HL) , " on
HI,, (FPREG)
(HL)
HL, (FPREG)
A, (LWIDTH)
B, A

NC, PRNTCR
PRST

A

N4, PRSY
HL

MRPRNT

A, (CURPOS)
A

2
PRNTCR

Myl ekl W MR R Bl R wRd

Wil Wd R

Wi e AR

wh wk s wik wy

e weh EE R

ki ek R W

o L

wkd

it

b

WelR wE VR R MR

R ud vk R

PAGE 39

DEC 'cos GETCHR INCs

Get next character

CRLEF if 3just PRINT

End of list « Exit

"TAB(" token?

Yes - Do TAB routine

"SPC(" token?

Yeg - Do SPC routine

Save code string address
Comma?

Yes = Move to next zone
Semi-colon?

Do semi=colon routine

Code siring address to BC
Evaluate expression

Save code siring address
et variable type

Ig it a string variable?
Teg = Output string contenta
Convert number to text
Create temporary string
Followed by a space

Get length of output

Plus 1 for the space

< Not needed >

Get width of line

To B *

Width 255 (No 1limit)?

Yes - Output number string
Adjust it

Get cursor position

Add length of string

Adjust it

Will output it on this line?
No = CRLF first

Output string at (HL)

Skip CALL by setting "2" flag
Output string at (HL)
Restore code string address
Jeg if more to PRINT

Make sure on new line
Already at start?
Yes - Do nothing
J3tart a new line

LE



Dis-assembly of NASCOM ROM BASIC Ver 4.7

EBT7C
EB7E
KBSt
EB83
EB86
EB87
EB8A
EBSD
EBSE
EBSF
EB30
EBI1
EBS4
EB9Y5

EB98
KEB9B
BEB9C
BEBYF
HBAQ
EBATS
EBAD
BAS

EBAB
BBAC

EBAF
EBBO
EBB3
EBBb
EBRT
EBBS
EBEBS
KBBB
EBBC
BBRBY
EBCZ
EBC3
ERC4
EBC7
EBCH
BEBCY
EBCE
EBCE
EBCE
BBDZ
EBD?
EBD6

3600.
216010
3ECD
CDYBESL
AF
52AB10
5A4110
2D

C8

F5

AF

CD9BE6

F1
C38DEB

SA4310
&7
3AAB1O
B8
DABIESB
D2DZER
D6OE
D2AGEB
2F
C3CTEB

F5
CD81F4
CDA0ES
29

2B

1
D6AS
B
CACZER
SAAB1O
2F

83
D2D2EB
3C

47
3E20
CDYBES
03
C2CBEB
E1
CD36ES8
CZ26EB

ENDINP:

PRNTCR:

DONULL:

NULLP:

DOCOM ¢

ZORELP:

DOTAB:

DOSPC:

ASPCS:

SPCLP:

NEXITM:«

LD
LD
LD
CALL
XOR
LD
LD
DEC
RET
PUSH
L0R
CALIL
POP
J¥

LD
LD
LD
CP
CALL
JP
SUB
JP
CPL
JP

PUSH
CALL
CALL
DEFB
DEC
POFP
SUB
PUSH
JP
LD

CPL
ADD

JP
INC
LD
LD
CALL
DEC
JP
POP
CALL
JP

(HL),0

HI, BUFFER -1
A,CR

OUTC

A
(CURPOS ), A
A, {(NULLS)
A

7

A

A

ouTe

AR

RULLP

A, (COMMAN)
B, A

A, (CURPOS)
B

NC, PRNTCR
NG, NEXITM
14

NC, ZONELP

ASPCS

AF

FNDNUM
CHKSYN

n) 1.

HI,

AF

YA %

HL

7, DOSPC

A, (CURPOS)

AE
NC, NEXITM

NZ,SPCLP
HL
GERTCHR
PRNTLP

el  wR wWrd

i

Wik kW wkd W BE R WA

i wlE ekl

Wl whk W SR R

e 4 s

wca i

we =% wir

i B

ik R wR R W we

il kil wh W wE

WP R e Wi WY R

PAGE 40

Mark end of buffer
Point to buffer
Load a CR

Output character
Set to position O
Store it

Get number of nulls
Count them

Beturn if done
Save count

Load a null

Qutput it

Restore count

Keep counting

Get comma width

oave in B

Get current position
Within the limit?

No -« output CRLF

et next item

Next zone of 14 characters
Repeat if more zones
Number of spaces to output
Output fthem

Save token
BEvaluate expression
Make sure ")" follows

Back space on to ")"
Restore token

Was it "spe(" 2

Save code string address
Yes - Do "E" aspaces

Get current position |
Number of spaces to print to
Total number to print
TAB < Current POS(X)
Output A spaces

Save number to print
space

Output character in A
Count them

Repeat if more
Regtore code siring address
Get next character
More to print



Dig-asgenbly of NASCOM ROM BASIC Ver 4.7

EBDY

EBRC
EBEF
EBFO
EBF3
EBF4
EBFY
EBFA

EBFD
ECOO
BCO1
BCO3
ECOS
ECO8
ECOR

ECOE
EC11

BC12
EC13
kEC16
BC1Y
EC18
BC1B
EC1C
RC1F
EC20
BCZ21
BC22
BEC23
EC24
EC27
EC29

BC2C
BECZ2D
BC30
£C31
BC32
EC35
EC36

3526564

3ACT10
BY

C2ATES
C1

21DYEB
CD10F2
C3FBE4

CDTBF1
TE
FE22
3800
324510
C21TEC
CDCFF1
CDYOES
3B

B3
CD13F2
bV

E5
CDFCE4
C1
DATTES
25

TE

BT

2B

C5
CAGFEA
362C
C331EC

E5
2ADC10
F6
AR
32CD10
£3
C335DEC

REDO:

BADINP:

INPUT:

ROPMPT

READ:

NXTITM

DE¥B

LD
OR
Jp
POP
LD
CALL
JP

CALL
LD
CP
LD
LD
JP
CALL
CALL
DEFB
PUSH
CALL
DEFB
PUSH
CALL
POP
JP
INC
LD
OR
DEC
PUSH
JP
LD
g

PUSH
LD
DEFB
YOR
LD
X
JP

PAGE 41

“oRedo from start”,CR,LF,0O

A, (READFG)
A

NZ, DATSNR
BC

HL,REDO
PRS

DOAGN

IDTEST

hy (1)
A,0
(CTLOFG),A
NZ,NOPMPT
QTSTR
CHKSYN

", "
’

HIL

PR3

(LD A,n)
HL
PROMPT
BC

C, INFPBRK
HL

A, (HL)

A

HI

RBC

Zis NETDTA
(HL) , " , "t
NXPTTM

HI,

HL, (NXTDAT)
(OR n)

A
(READFG),A
(SP),HL
GTVLUS

-y

i wak wd EE Wi wh EE e e wh wWE wEd wd W

gl kil B A ey EE Wl R R wE PR wrd WE

5

e el wkE e MR WER

READ or INPUT?

READ -~ 78N Error

Throw away code siring addr
"Redo from start” message
Output string

Do last INPUT again

Teat for illegal direct

Get character after "INPUT"
Is there a prompt string?
(lear A and leave flags
Enable output

No prompt - get input

Get string terminated by
Check for ";" after prompt

F s

Save code string address
Cutput prompt string

Skip "PUSH HL"

Save code string address
Get input with "? " prompt
Regstore code string address
Break pressed - Exit

Next byte

Get 1t

End of line?

Back again

Rew~gave code string addresas
Yes -~ Pind next DATA stnt
Store comma as separator
Get next item

Save code string address
Next DATA statement

Flag "READ"

Flag "INPUT"

Save "READ"/"INPUT" flag

Get code str’' , Save pointer
Get values

ct
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Dis-agsenbly of NASCOM ROM BASIC Ver 4.7

EC39
EC3C
EC3D
BC40
EC41

EC42
EC43
EC45
BEC48
1C4B
BC4C
EC4F
EC51

ECH4
EC57
ECH8
BCH9
ECHC
ECHD
ECSE
ECHF
EC60
EC61

BC64
EC65
EC68
EC69
EC6EC
ECEF
ECTO
BCTH

ECT3
BCT6
ECTY
ECTA
ECTH
ECTE
EC80
EC82
£C83
EC86
EC8T
ECBA
EC83H
5C8C

CDYOESL
2C
CD2DEF
E3

D5

TR
FE2C
CABSEC
BACD10
B7
C2D2E0
SEAF
CD9BES
CDFCE4
D1

C1
DATTES
23

TE

B7

2B

C5
CAGFEA
D5
ZAADIO
B7
CABFEC
CD36ES
57

47
FE22
CABZEC
3ACD10
B7

57
CABOEC
1634
062C
28
CDD2F1
EB
219AEC
B3

D5
C3A2EA

NEDMOR:

GPVLUS:

ANTVLU:

ITHSEP:

STRENT:

CALL
DEFB
CALL
BX
PUSH
LD
C?Y
JP
LD
OR
JP
LD
CALL
CALL
POP
POP
JP
IKC
LD
OR
DEC
PUSH
JP
PUSH
LD
OR
JP
CALL
LD
LD
CP
JP
LD
OR
LD
JF
LD
LD
DEC
CALL
EX
LD
EX

PUSH

CHKSYN

¥y
GETVAR
(8P),HL
DE

A, (ML)

4 )

¥
7, ANTVLU

A, (READFG)

A
NZ,FDTLP
A. ; H? 1)
OUTC
PROMPT
DE

BC

C, INPBRK
HL

A, (HL)

A

HIL

BC

7, NXTDTA
DE,

A, (TYPE)
A

7, INPBIN
CETCHR
D, A

B, A

L IR L

4y STHENT

A, (READPG)

A
D, A
7, TTMSEP

DE, HL

HL, LTSTND

(sp),HL
DE
LETSTR

i wmE el W 1 )

g g E

skl Wl W R Wl Wk R R W Wl W el

i W Wy weE wh wk W wWE W

ey

e e

Ny vl e Wkl ek e R W

- 5

PAGE 42
Check for comma between items

Get variable name

Save code str” , Get pointer
Save variable address

Get next "INPUT"/"DATA" byte
Comma?

Yes « Get another value

Is 1t READ?

Yes - Find next DATA sinmt
More INPUT needed

Output charscter

Get INPUT with prompt
Variable address

Code string address
Break pressed

Point to next DATA byte
Get byte

Is it zero (Wo input) ?
Back space INPUT pointer
Save code string address
Find end of bhuffer

Save variable address
Check data type

Ig it numeric?

Yas « Convert to binary
Get next charsacter

Save input character
Again

Start of lifteral aeting?
Yes « Create string entry
"READ" or "INPUT" %

Save Q0 if "INPUT"

"INPUT" -« Bnd with OO0

"DATA” = End with 00 or ":"
Item separator

Back space for DTSTR
Get string terminated by D
String address to DE

Where to go after LETSTR -
Save HL , get input pointer

Save address of string
Asaign string to variable



Dig-assembly of NASCOM ROM BASIC Ver 4.7

ECG8F
BC92
BCY5
EC96
EC99
ECOA
ECOB
BCUE
ECAT
BCAD
ECAG
ECA'7

ECA8
ECAB

KCAE

ECAF
ECB2
ECB?
BECB4
ECBT
ECB&

ECB9

ECBC
ECBF
BECCO

ECCH

ECD2
ECDS
ECD6
ECDO
BECDA
ECDEB
ECDC
BCDD
BCDF
BCEZ2
KECES
ECE4
ECE5S
ECEb
BCET
ECEA
ECEB
BCEE
ECFO
ECF3

CD36E8
CD1AF9
B3
CDEBFS
1

2B
CD36ES
CAAGEC
FE2C

C2ECEB

E3

2B
CD36ES
C239EC
D4
ZACDIO
B7

EB
C25CE8
D5 .
B6

21C1EC

C410F2
E1

CY

SFAST8T4

CDTOEA
B7
C2EBBEC
23

TR

25

B6
1E06
CACIE3
25

58

23

56

EB
220910
CD36E8
FES3
C2DZEC
C365EC

INPBIN:

LISTND:

MORDT s

BXTTG:

FDTLP:

FANDT:

CALL
CALL
EX
CALL
POP
DEC
CALL
JP
CP
J¥
BX
DEC
CALL
JP
POP
LD
OR

EX
JP

PUSH
OR
LD
CALL

POP
RET

DEFB

CALL
CR

INC
LD
INC
OR
LD

INC
LD
INC
LD
EX
LD

CALL
oP

GETCHR
ASCTFP
(SP),HL
FPTHL
HL
HL
GETCHR
Z ,MORDT

4
NZ,BADINP
(3p),HL
HL
GETCHR
N7 ,NEDMOR
DE
A, (READFG)
A
DE, HL |
NZ,UPDATA
DE

(HL)
HL,EXTIG
NZ, PRS
HI

"?Extra ignored”

DATA
A

NZ, FANDT

HL

A, (HL}

HL

(HL)

B, 0D

7, ERROR

HL

E, (HL)

HI,

D, (HL)

DE, HL
(DATLIN),HL
DE, HL
GETCHR
ZDATA
NZ,FDTLP
ANTVLU

vkl wBd wp W R vl Wd Wl W wE W Wl

aiir i

i

e b . L )

iy T W wWE B

e .

i Wi wE WEE

i in g Bk wE

weilk wkW SR wr

PAGE 43

Get next charsacter

Convert ASCII to FP number
Save input ptr,Get var addr
Move FPREG to variable
Restore input pointer

DEC ‘ecos GETCHR INCs

Get next character

End of line « More needed?
Another value?

No « Bad input

Get code atring addreas
DEC 'cos GETCHR INCs

Get next character

More needed « Get it
Restore DATA pointer
"READ" or "INPUT" ?

DATA pointer to HL

Update DATA pointer if "READ"
save code string address
More input given?

"?Extra ignored" message
Qutput string if extra given
Restore code siring address

CR,LF,0

Get next statement
End of line?
No « See if DATA gtatement

End of program?

00 00 Ends progranm
70D Error

Yes = Qut of DATA
ISE of line number
MSR of line number

Set line of current DATA itenm

Get next character
"DATAY +token

No "DATA" - Keep looking
Found - Convert input

et



Dis-agsembly of RASCOM ROM BASIC Ver 4.7

BCF6
ECFY
ECFC
ECFF
EDOZ
EDO5
EDO6
EDQ7
EDO8
KDY
EDOA
EDOB
BDOR
BEDOF
ED1O
ED13
ED14
ED17
ED18
ED1B
EDC
ED1F
ED20
BD21

ED22
KD25
ED28
ED29
ED2C
EDZ2D
EDZE

ED31
ED32
ED35
ED36
ED38
ED3B
ED3E

110000
C42DEF
22CE10
CDY6E3
C2B3E3
K9
D5
T8
25
F5
D5
CDS1¥8
B3
E5
CDBEF5
B
CD6BFS
£1
CD62F8
55
CD8BERS
K1
C1
90
CD62FRB
CASTED
EB
225C10
69
60
CIEEET

F9
2ACE10
TE
FR2C
C2F2ET
CD36E8

CDFOEC

NEXT:
NEXT1:

KILFOR:

LD
CALL
LD
CALL
JP
LD
PUSH
LD
INC
PUSH
PUSH
CALL
BX
PUSH
CALL
POP
CALL
POP
CALL
PUSH
CALL
PQP
POP
SUB
CALL
JP
EX
LD
LD
LD
JP

LD
LD
LD
CP
JP
CALL
CALL

DE, O

N7, GETVAR
(BRKLIN),HL
BAKSTK
NZ,NFERR
SPHL

DE

A, (HL)
HIL

AF

DE,
PHLTFP
(SP),HL
HI,
ADDPHL
HL

FPTHL

HL
LOADFP
HL
CMPNUM
HL

BC

B

LOADFP
7, KILFOR
DE, HL
(LINEAT),HL
L,C

H,R
PUTFID

3P, HL
HL, ( BRKLIN)
A, (HL)

¥
NZ , RUNCNT
GETCHR
NEXT1

il b it kB W R ke i arl Wl

i e R wh wwh wk W

“f wWE wE Wi WE ‘P =

gt

g wEE Wk

e 1]

wi vk ‘wk f aw

L |

PAGE 44

In case no index given
(et index address

Save code gtring address
Look for "FOR" block

No "FOR" - ?NF Error
Clear nested loops

Jave index address

Get sign of STEP

save aign of STEP

Save index address

Move index value to FPREG
Save address of TO value
save address of index

Add STEP to index value
Regtore address of index
Move value t0o index variable
Restore addreas of T0O value
Move TO value to RBCDE

save address of line of FOR
Compare index with TO value
Restore address of line num
Address of sign of STEP
Compare with expected sign
BC = Loop stmt,DE = Line nun
Loop finished - Terminate it
Loop statement line number
Jet loop line nunmber

Jet code string to loop

Put back "FOR" and continue

Remove "FOR" block

Code atring after "NEXD"

Get next byte in code gtring
More NEXTs 7

No =~ Do next statement
rosition to index nanme
Re=enter NEXT routine

¥
3 < will not RETurn to here , Exit to RUNCNT or Loop »



Dig=~assembly of NASCOM ROM BASIC Ver 4.7

ED4A
ED44
BD45
ED46
ED4Y
ED4A
ED4AR
BDAC

ED4F
ED52
£D53

ED56
ED59
EDSA
ED5B
ED5D
EDBE
ED6O
ED63
D66
ED69
ED6C
ED6D
ED6E
EDT0
EDT3
BD74
ED76
BD78
EDTB
EDTD
EDSO
ED82
D83
ED84
ED85
ED86
ED89
ED8C
EDSF

CDSARD
Fé
37
SAATMO
8¥
B7
B8
C3BFE3

CDIOES
B4
C35AED

CDYOES
28

2B
1600
D5
OBO1
CDBAE3
CDD1ED
220010
2ADO10
C1

78
FET8
D444ED
TE
1600
D6B3
DAQZED
FEOS
D292ED
FEOY
17

AA

BA

57
DAADE?R
220510
CD36ES
C376ED

GETNUM:
TOTNUM:

CALL
DEFB

TSTS3TR: SCF,

CHKTYP:

OPNPAR:

EVAL:

EVALT:

BVALZ:
EVALA:

RLT LYY

LD
ABRC
OR
RET
JP

BEVAL
(OR n)

A, {TYPE)
AA

A

PE
TMERR

Ml MR b AR R oy EE W

PAGE 45

Get a numeric expression
Clear carry (numeric)

Set carry (string)

Check types match
Bxpected + actual

Clear carry , set parity
Even parity -« Types match
Pifferent types -~ Error

; <<< NO REFERENCE TO HERE >>>

CALL
DEFB
JP

CALL
DEFB
DEC
LD
PUSH
LD
CALL
CALL
LD
LD
POP
LD
CP
CALL
LD
LD
SUB
JF
CP
JP
CP
RLA
Z0R
CP
LD
JP
LD
CALL
JP

CHKSYN
ZEQUAL
EVAL

CHKSYN

H( 1]

HL

D,0

DE

¢, 1

CHKSTK
OPRND
{(NXTOPR)},HL
HL, (RXTOPR )
BC

A,B

‘T8H

NC, TSTNUM
A, (HL)

D, 0

ZGTR
¢,FPOPRND
ZLTH+1 ~ZGTR
NC,FOPRND
ZEQUAL~ZGTR

D
D

D, A

C, SNERR
(CUROPR ), HL
GETCHR
RLTLP

) i ilw = ! !Wlil

A W e

W

WY R Wl Rl R e

b b R L

e wWwE sl wWH WA Ak WY W Y W MR SRR ey

wWa wWE uiE

Make sure "=" follows

"ﬂ‘"

Fvaluate expression
Make sure "(" follows

Evaluate expression & save
Precedence value
oave precedence

Check for 1 level of stack
Get next expression value
Save addreas of next operator
Restore addreas of next opr
Precedence value and operator
Get precedence value

“A.KB" {}r "GR“ ?

No -~ Make sure it's a number
Get next operator / function
Clear Last relation

">" Token

+ - % / % AND OR - Test it
= D

Function ~ Call it

{w~ Test for legal

<~ combinations of < = >

(= by combining last token
{~ with current one

Error if """ Y=m=" gp "»O"
Save address of current token
Get next character

Treat the two sa one

ve
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EDDA

EDD2
EDDS
EDD8
EDDA
EDDD
EDEO
EDES
BDE6
EDE9
EDEB
EDED
BDFO
EDF2
BDF5
BDFT
EDFA
EDFC
EDFF
EEO

EEO4
EEO6
EEOY
EEQC
EROF
EB10

EE 1
EE13
EB16
EE{9
EE1A
EE1D
BE20
FE21

EEZ2?2
BE25
EE26
BE2T
EE2A
EEZD
EEZE
EE31
BE32

AF
32AD10
CD36ES8
1824
CAC1ES
DA1AFG
CDTTES
D222ER
FEAC
CAMED
FRZE
CA1AF9
FEAD
CA11EE
FR22
CACFF
FEAA
CAOBEF
FEAT
CAZ3F!
DEBG
D233EE
CD56ED
CDIOE6
29

C9

167D
CD5DED
2AD010
ES
CD3CF8
CD44ED
B

C9

CD2DEF
B5
BB
228410
3AAD1O
BY
CC51F8
B1

CY

OPRND:

BVLPAR:

MINUS:

CONVAR:

XOR
LD
CALL
LD
JP
JP
CALL
JP
CP
JP
CP
JP
CP
JP
CP
JP
CP
JP

cPp

JP
SUB
Jp
CALL
CALL
DEFB
RET

LD
CALL
LD
PUSH
CALL
CALL
POP
RET

CALL
PUSH
EX
LD
LD
OR
CALL
POP
RET

A
(TYPE),A
GRETCHR
B, MO

7, ERROR
¢, ASCTFP
CHKLTR
NC,CONVAR
7PLUS

7, OPRND
7., ASCTFP
TMINUS
7, MINUS
%, QTSTR
ZNOT

7, BYNOT
7.FN

7, DOFN
Z3GN

NC, FNOFST
OPNPAR
CHKSYN

)u

D, 7TDH

RVALI

HI, (NXTOPR )
HL

INVSGN
TSTNUM

HI

GETVAR

HL

DE, HL
{(FPREG),HL
A, (TYPE)

A

7, PHLTFP
HL

~mE Wy Wk W

ol whelr kel

L I

g vl e R ey R e e SR Wi e el

b b

-

ik WP

e WAk wE wR WE W F

wa wwE =i i

wE We we

PAGHE 4’7

Get operand routine

Set numeric expected

Get next character

M0 Brror

No operand -~ Error
Number -~ Get value

See if a letter

Letter - Find variable
"+" Token 7

Yes - Look for operand
'H.H .?

Yeg - Create FP number
"." Token ?

Yes - Do minus

Literal string 7 .
Get string terminated by
"WOT" Token ?

Yes « Bval NOT expression
"FNY Token 7

Yeg -~ Do FN routine

Is it a function?

Yes -~ BEvaluate function
Evaluate expression in "()"
Make sure ")" follows

¥

" "
e

precedence
Evaluate until prec' break

Get next operator address

Save next operator address
Negate value

Make sure it's & number
Restore next operator address

Get variable address to DE
Save code string address
Variable address %o HIL

Save address of variable

Get type

Kumeric?

Yes «~ Move contents to FPREG
Reastore code string address
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BD92
ED93
ED94
ED97
ED93
EDYB
EDSD
EDYE
EDAC
EDA
BDAZ
EDAS
EDAG
BDAT
EDAS
EDAB
EDAC
EDAD
EDAE
EDB1
BDB2
EDB3
EDB4
EDBS
EDB6
EDB7

EDBA
EDBRB
EDBE
EDBF
EDCO
EDCH

BDC4
EDCS
EDC6
BDCT
EDC8
EDCY
EDCA
EDCB
EDCE

TA

BT
C2A8EE
T8
220510
DEAC
D8
FEQT
DO

5F .
3AAD1O
3D

B3

7B
CAQ6F3
07

83

5F
21A4E2
19

18

56

BA

DO

23
CD44ED

c5
0169ED
¢5
43
4A
CDA4FS
5B
51
AR
23
46
2%
c5
ZACS510
C35DED

FOPRND:

STKTHS 3

LD
OR
JP

LD

LD
SUB
RET
CP
RET
LD
LD
DEC
OR
LD
JP
RLCA
ADD
LD
LD
ADD
LD
LD
CP
RET
INC
CALL

PUSH
LD
PUSH
LD
LD
CALL
LD
LD
LD
INC
LD
INC
PUSH

- LD

JP

A,D

A

NZ, TSTRED
A, (HL)
(CUROPR ), HL
ZPLUS

C

Z0R+1 -ZPLUS

HL
TSTNUM

RC

BC, EVAL?
BC

B,E

¢,D
STAKFP
E,B

D,

¢, (HL)
HL

B, (HL)
HL

RC

HL, (CUROPR)
BYAL

i ik

ol 4N

wid whE O wE W e weE s el R

ik

wd W vy R wa wd el AR

Sy Wk W W A

wrg aW wER P

ale b i 4 Wl ws S b W

i

e X

PAGE 46
< = > found ?

Tes - Test for reduction
Get opersator token

Save operator address
Operator or function?
Neither - Exit

Is it + - * / © AND OR ?
No - BExit

Coded operator

Get data type

F¥ = numeric , 00 = gtring
Combine with coded operator
Get coded operator

String concatenation

Times 2

Times 3

To DE (D is O)

Precedence table

To the operator concerned
Last operator precedence
Get evaluation precedence
Compare with eval precedence
Exit if higher precedence
Point to routine address
Make sure it's a number

Save last precedence & token
Where to go on prec’' break
Save on stack for return
Save operator

Save precedence

Move value to stack

Restore operator

Restore precedence

Get LSB of routine address

Get MSB of routine address

Save routine addreas
Address of current operator

Loop until prec' break
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BE3S
EEZH

EE36
EE3T
BE38
EEZB
BE3C
EESE
EE4)

EE43
ER4G
5149
EE4AC
EE4D

EES0

EES1
EE54
EESY
EES6
EEDT
EEHA
BESE
EESC

EESF
EE62
EE63
EE66
EE6T
EEGA
BEOB
EE6C
EE6D
EEGE
EE6F

EETO
BB
EE73
EET4
EET6
KETT
EETS
BETA
EETEB
EETD
BETE
EETF

0600
a7

AT

5
CD36ES
79
FE22
CATQFF
FE2D |
DASTFEE
CD56ED
CDI0E6
20

CD4SED

EB
2AB410
E3
ES
EB
CDB4Y4
BB
B3
C367EE

CDOYEE
B3
111DEE
D5
Q1 0FEA
09
4E
25
66
69
ES

15
FEAD
c8
FEZD
C8
14
FE2B
c8
FEAC
C8
28

G

FROFST:

FNVAL:

GOFURNC:

SGREXP:

LD
RLCA
LD
PUSH
CALL
LD
CP
JP
CP
JP
CALL
CALL
DEFB
CALIL
X
LD
BX
PUSH
BX
CALL
KX
X
JP

CALL
KX
LD
PUSH
LD
ADD
LD
INC
LD
LD
JpP

DEC
cP
RET
CP
RET
INC
CP
RET
CP
RET
DEC

RET

B,O

C,A

BC
GETCHR
A,C

2% ( ZPOINT-ZSGH)

7., POINTB

2#{ ZLEFT-ZSGN ) -1

C,¥NVAL
OPNPAR
CHKSYN
1
TSTSTR
DB, HL

HL, (FPREG)

(3P),HL
HL

DE, HL
GETINT
DE, HL
(8P),HL
GOFUNC

EVLPAR
(8P),HL
DE, RETNUM
DE

BC, ¥FNCTAB
HL,BC

¢, (HL)

HL

H, (HL)
L,

(HL)

D
ZMINUS
Z

LL I § |

Mgy wha WA SEF A R kW R Wkl vA ikl N

wrl wkl R R A wR MR

g R

L ] wE R WME Wi wWae W W k-

wEd WA wWE wmEg E

Wkl O wER el SRR el W

PAGE 48

Get address of function
Double funcition offset

BC = Offset in function table
Save adjusted token value

Get next character

Get adjusted token value
Adjusted "POINT" token?

Yea -~ Do "POINT" (not POINTR)
Adj' LEFTE,RIGHTS or MIDS 7
No = Do function

Evaluate expression (X,...
Make sure "," follows

Make sure it's s string

Save code agtring address

Get address of string

Save address of string

Save adjusted token value
Restore code string address
Get integer 0-255

Save code string address
Save integer,HL = adj’ token
Jump to siring function

Evaluate expression

HL = Adjusted token value
Return number from function
Save on stack

Function routine addresses
Point to right address

Get LSB of address

Get M3B of address
Address 1o HL
Jump to function

Dec to flag negative exponent
""" token 7

Yes -~ Return

"" ASCII 7

Yes - Heturn

Inc to flag positive exponent
"+" ASCITI ?

Yes -~ Return

"+" token 7

Yes -~ Returm

DEC 'cos GETCHR INCs

Return "NZ"
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BRSO
BES1

EE82
BES3
EEB6
BESY
EESA
HEaB
EESC
BESD
EESE
EEG1

EES9Z
EEQ5
ER96
EEST
EEO8
EEYB
EEGE
BEQF
EEAC
EEAT

EEAZ

EEAS
BEA4
EEAS
EEAD
EEAT

BEAS
EBAB
EEAE
BEAF
EEBO
EEBY

BEEB2
BEB4
EEBS
EEB6
EEBY

Fé
AF
F5
CD4A4ED
CD8BEY
1
KB
C1
B3
KB
CDH4ATFE
F5
CD8BEY
F1
C1
79
21F1F0O
CZAZEE
A3
4F
78
A2
E9

B3
4F
78
B2
E9

21 BAEE
ZAADIO
1H

TA

17

5F
1664
18

BA

DG
C3BAED

POR:
PAND:

PORY :

TSTRED:

DEFB
A0R
PUSH
CALL
CALL
Por
mX
POP
KX
BX
CALL
PUSH
CALL
POF
POP
LD
LD
JP
ARND
LD
LD
AND
J2

OR
1D
LD
OR
JP

LD
LD
HRA
LD
RLA
LD
LD
LD
CP
RET
JP

(OR n)
A

AF
TITNIM
DEINT
AF

DE, HL
BC
(8P),HL
DE,HL
FPRCDE
AF
DEINT
AF

BC

AC

HL, ACPASS
NZ, POR1

HL, CMPLOG
A, {TYPE)

A,D

e B Ll o Qi €
= O B
a
n

NC
STKTHS

e R

i E ki mRR R

i v R ek WA R e ik g wiR W BE W MR

Ny wWw Wi -

it ¢

it

i whah Wkd WwE WA Al wRE WME e WE Cad

PAGE 49

¥iag "OR"

Filag "AND"

Save "ARD" / "OR" flag

Make sure it's a number
Get integer -32768 to 32767
Restore "AND" / "OR" flag
e Get last

{= value
< from
{w @tvack

Move last value to FPREG
Save "AND" / "OR" flag

Get integer -32768 to 32767
Restore "AND" / "OR" flag
Get value

Get LSB

Address of save AC as current
Jump if OR

"AND" ISBs

Save LIB

Get MBS

"AND" MSEs -

Save AC as current (ACPASS)

"OR" LSBs

Save LSB

Get MSB

"OR" MSBs

Save AC as current (ACPASS)

Logical compare routine

Get data type

Carry set = string

Get last precedence vslue
Timesa £ plus carry

To B

Relational precedence

Get current precedence
Compare with last

Bval if last was rel’ or log'
Stack this one and get next

9t

.....
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Dig-sgsgenbly of NASCOM ROM BASIC Ver 4.7

EEBA
EEBC
BEBD
EEBE
EEBYF
EECO
EECH

BECZ
BEECH
EECS
EECS
BECC
BEECD
EEDO
EED1

EED4
EEDbH
EED6
REDT
EEDS
BEDG
EEDA
BEDEB
EEDC
BEEDD
EEEQ
BEEE3
EEE4
EEES
EEE6
EEET
EEES
EEE9
EEFA
EEEC
EEED
BEEEE
EEEF
EEFO
BEEF1

EEF2
EEF?
EEF4
ELEF5
EEF6
EEFT
EEFA
EEFEB

BERFE
BEFF
EFCO
EFO1
EFO2
EFO4
EF05

BCEE
79
B7
1¥
C1
DA
F5

CD46ED
21 FEEE

5

CABEFS

AT

S2AD10

D5

CD55F3

18
25
23
4E
23
46
D1
C5
F5

CDSTFS
CDAEZWE

F1

o7
E1
78
B2
C8
TA
D601
D8
AF
BB
3C
DO
15
1D
OA
BE
23
03

CAEOEE

5F

CH1EFS

5C
8F
C1
AO
COFF
9F

C325F8

CMPLOG:
CMPLGY:

CMPSTR:

CMPRES:

DEFW
LD
OR
RRA
POP
POP
PUSH
CALL
LD
PUSH
JP
XOR
LD
PUSH
CALL
LD
INC
ING
LD
INC
LD
POP
PUSH
PUSH
CALL
CALL
POP
LD
POP
et
OR
RET
D
SUB
RET
TOR
CP
INC
RET
DEC
DEC
LD
CP
INC
INC
Jp
COF
JP

INC
ADC
POP
AND
ADD

SBC
JP

CMPLGH
A,C
A

BC
DE
A¥
CHKTYP

HL,CMPRES

HL

7, CMPNUM
A
(TYPE),A
DE
GSTRCU
A, (HL)
HI,

‘HL

¢, (HL)
HL
B, (HL)
DE
BC
AF,
GSTRDE
LOADFP

Ptﬁ‘itﬂ%iﬂ-iﬁhﬂﬂiﬂ-mtﬁ

g
i
wm

L
et

BC
Z, CMPSTR

FLGDIF

A

A A

BC

B

A, -1
AL A
FLGREL

EE MW

o

Wl wE wFE wE wed R WS ke W

kA

b EE W R MR W SR Wl S Wl wE W e Wl - &

waE % WS we HE BE

L

N E W

wE ad e wd WF WE W

PAGE 50

Compare two values / strings
Get data type

Get last expression to BCDE

/
Save gtatus
Check that types match
Result to comparison
Save for RETurnm
Compare values 1f numeric
Compare two atrings
Set type to numeric
Save gtring name
Get current siring
Gat length of string

Get LSB of address

Get MSE of address

Restore string name

Save saddress of string

Save length of string

Get second string

Get addreas of second string
Restore length of string 1
Length %0 D

Hestore address of string 1
Bytes of string 2 to do
Bytes of string 1 to do
Exit if 81l bytes compared
Get bytes of string 1 to do

Exit if end of string 1
Bytes of string 2 to do

Bxit if end of string 2
Count bytes in string 1
Count bytes in string 2

Byte in string 2

Compare %o byte in string 1
Move up string 1

Move up string 2

Same - Try next bytes

Plag difference {(">" or "<¢")
" gives -1, ">" gives +1

Increment current value
Double plus carry

Get other value

Combine them

Carry set if different

0 « Equal , FF - Different
Set current value & continue
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EFO8
EFOA
EFOD
EF10
EF13
EF14
EF15
EF16
40
EF13
X1 B
EF1C

EF1F
EF20
EFZ23
BR24
BR2T
KFZ28
BF2B
BF2C
EF2D
ERFZE
EF31

E¥32
EF35
EF38
EF359
EFSA
BEF3D
BEF40
EF43
EF46
EF49
EF4A
4D
EF50
EF53
EFS6
EF58
EF538
EFS5C
EF5¥
E¥60
KF61

EF62
EF65
EF68
EF69
EF6C
EF6F
EFT0
BFT2

1654
CDSDED
CD44ED
CDBBEY
7B

2F

AF

TA

2F
CDF1FO
C1
C369ED

2B
CD36E8
C8
CDYOESL
20

O 1FEF
Ch

6

A¥
22AC10
46
CDTTES
DAADE?
AF

AF
32AD10
CD36E8
DAAOEY
CDTTES
DASEEF
4F
CD36E8
DA4ARF
CDTTES
D24 AB¥F
D624
C265EF
35C
32AD10
QOF

81

4F
CD36E8
2ACB10O
3D
CA12F0
F275EF
7B
D628
CAEAEF

EVNOT:

DIMRET:

DIM:

GETVAR:

GTENAM:

SVYNAMZ
ENDNAM:

CHARTY:

NOTSTR:

LD
CALL
CALL
CALL
LD
CPL
LD
LD
CPL
CALL
POP
JP

DEC |

CALL
RET
CALL
DEFB
LD
PUSH
DEFB
XOR
LD
D
CALL
JP
XOR
LD
LD
CALL
Jp
CALL
JP
LD
CALL
Jp
CALL
JP
SUB
Jp
ING
LD
RRCA
ADD
LD
CALL
LD
DEC
JP
JP
LD
SUB
JP

D,5AH
EVAIA
TSTNUM
DEINT
AE
C,A
A,D
ACPASS

BC
EVALS

HL
GETCHR
2

CHKSYN

¥
BC, DIMRET
BC
(OR n)
A
(LCRFLG),A
B, (HL)
CHKLT
¢, SNERR
A
¢, A
(TYPE), A
GETCHR
C,SVNAM2
CHKLTR
¢, CHARTY
C,A
GETCHR
C,ENDNAM
CHKLTR
NC, ENDNAM
H$H
NZ,NOTSTR
A
(TYPE),A

A,C

C,A

GETCHR

A, (PORFLG)
A

Ziy ARLDSY
P, N3CFOR
A, (HL)

H(ﬂ
Z,8BSCPT

W

e e

e W Wk wd wird wilr Wl O WBE O wrE Rd i wER

Wl Gl W W W W W E W

ikl wkR Nk wE WAR e W W

wmE wE S wE W R vl wER b MR e

L X

wiE WA wi e i i

PAGE 51

Precedence value for "NOT"
Eval until precedence break
Make sure it’'s a number
Get integer -32768 « %2767
Get LSH

Invert L3B

Save "NOT" of LSB

Get MSH

Invert MSH

Save AC as current

Clean up stack

Continue evaluation

DEC 'vcos GETCHR INCs
Get next character

¥nd of DIM statenment
Make sure "," follows

Return to "DIMRET"

Save on stack

Flag "Create" variable

Find variable address,to DE
Set locate / create flag
Get First byte of name

See if a letter ;

SN EBError if not a letter

Clesr second byte of name
Set type to numeric

Get next character
Kumeric - Save in nane
See if 8 letter

Not & letter - Check type
Save second byte of nanme
Get next character
Kumeric - Get another

See if a letter

Letter - Get another
String variablie?

No - Numeric variable

A =1 {gtring type)

Set type to siring

A= BOH , Flag for string

2nd byte of name has bit 7 on

Regave second byte on name
et next character
Array name needed 7

Yes - Get array name

No array with "POR"” or "FN”
Get byte again

Subascripted variable?

Yes -~ 3071t out subscript
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EFT5
EPT76
EFT9
BFTA
LFTB
BFTC
BEFTE
LE82
EFab
EF88
Esras
EF8C
BFOF
EF9Z
EF95
EFG6
EFQT
EF98
BFOB
KFSC
BEFSD
EFQE
BFAT
BFAZ
EFA%
LEA4
EFAS

EFAS
LFAY
BFAA
EFAR
LFAR
HEBY

EFBZ
EFBS
EFB6
EFBT
EFBG
EFBB
EFBE
EFBH
BRCO
BECH

EFCZ
BECH
EFCO
BFCY
EFCA
BEFCH

AF
32CB10
ES
50
59
2ADEYO
CDBAES
T1EO10
CAS4FT
2AD810
EB
2AD610

CDBAEG |

CAABE¥F
79
96
23
C2YDEF
78
56
23
CADCEF
2%
23
2%
2%
CO8FEF

B

B3

D5
1125KE
CDBAE6
D
CADFEF
E3

E5

CH
010600
2ADA10
E5

09

ob

E5
CDTIE3
£
22DA10
60

69
22D810

NGCFOR:

FNDVAR:

FNTHR

CFEVAL:

L0R
LD
PUSH
LD
LD
LD
CALL
LD
JP
LD
EX
LD
CALL
JP
LD
SUB
INC
JF
LD

=UB

INC
JP

iKC
IRC
INC
INC
J¥

POFP
EX
PUSH
LD
CALL
POr
JP
9.4
PUSH
PUSH
LD
LD
PUSH
ADD
POP
PUSH
CALL
POP
LD
LD
1D
LD

A

(FORFLG),A
HI,

D, R

B,
HL, { FNRGNM )
CPDRHL

DE, FNARG

7, POPHRT
HL, {VAREND)
DE, HL
KL, { PROGND)
CPDEHL

7, CFEVAL
A,C

(HL)

HI,

N7, FNTHR
A,B

(HL)

HL

7, RETADR
HL

HI,

HL

HL

FNDVAR

HL

(SP),HL

DE

DE, FRMEVL
CPDEHL

DE

7, RETRUL
(8P),HL

KL

BC

BC,6
HL, ( ARREND)
HL,

HI,, BC

RC

HL

MOVUP

HL
(ARREND),HL
H,B

L,C
(VAREND), HL

whd R WA wWeR

P wEE was ad

b wER AR R wakd ek WEE AR R R

A ki WaE

o L

Sl w ey R

Wl WMF wR kE wiw e

ik wmg we wE Wl wid Wl e wE WEE wRE wh e kW

PAGE he

Simple variable

Clear "FOR" flag

Jave code string address
DE = Varigble name to find

FN argument name
Is it the ¥N argument?
Point to argument value

Yes «~ Return FN argument value

¥nd of variables

Address ¢of end of search
Start of variavlegs sddress
End of variable list table?
Yas -~ Callied from EVALY
Get second byte of name
Compare with name in list
Move on to first byte
Different - ¥Find another
Get first byte of nane
Compare with name in list
Move on to LSB of wvalue
Found « Return address

{~ 3Skip

(=~ OVver

{m F.P.

(= value

Keep looking

Restore code sitring address
Get return address

Save address of variable
Return address in EVAL
Called from EVAL 7

Regtore address of variable
Yes -~ Return null wvariable
Put back return

Save code string address
save variable name

2 byte name plus 4 byie data
End of arrays

Jave end of arrays

Move up 6 bytes

source address in BC
Save new end address
Move arrays up

Regtore new end address
et new end address
ind of wvariables to HL

3et new end address
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LFCE
BEFCE
BEBFDY
BRD4
EFDT
EFD8
EFD9
EFDA
EFDB
EFDC
EFDD
EFDE

LFDF
EFEZ
EFES
EFES
EFEY

EFEA
EFEB
EFEE
EFEF
EFFO
BFF

BFF2
EFF5
EFF6
EFFT
BERFS
EFF9
HEFA
EFFB
BFFC
KFFD
EFFE
F000
FOO3
FO06
FOOT
FOOA
¥OOB
FOOE
FPO10O
FO11

2B
3600
CDBAEG

CZ2CEEF
D1

T3
2%
12
23
I
£

C9

R2ETIO
21 4AE3
22E410
51

C9Y

E5
2AACHO
B3

5T

b5

CS
CDTFEY
C1

P

BB

B3

ES
i3’
5C
51

T8
FEZC
CAFQOEY
CDGOES
29
22D010
E1
22AC10
1EQO
b5

11

ZEROLP:

RETADR:

RETNUL:

SBSCPT:

SCPTLP:

DEC
LD
CALL
J¥
POP
LD
INC
LD
INC
BX
POP
RET

LD
LD
LD
POP
RET

PUSH
LD
BX
LD
PUSH
PUSH
CALL
POF
POP
EX
EX
PUSH
BX
INC
LD
LD
CP
JpP
CALL
DEFEB
LD
POP
LD
LD
PUSH
DEFB

HL
(HL),0
CPDEHL
RZ,ZERCLFP
3}
(HL),E
Hi
(HL),D
HL

DE, HL
Hi

(FPEXP), A
HL, ZERBYT
(FPREG),HL
HL

HI,

HL, (LCRFLG)
(SP),HL
D,A

DE

BC

FPSINT

BC

AF

DE, HL,
(s8pP),HL

HIL

DE, HL

A

D,A

A, (HL)

7, SCPTLP
C?KSYR
(NXTOPR), HL
HL
(LCRFLG),HL
B,0

neg

(LD DE,nn)

R kR wwd vy R >

Wi wrdE ww Wl

ol i Bk e WP R

L = I 3

il B -

wa W Wa W wk ek

Wi wupg WAEF e Wk R

PAGE 55

Back through to zero variable
Zeroc byte in variable

Done them all?

Noe - Keep on going

Get variable name

Store second character

Store first character

Address of variable in DE
Restore code string address

Set result to zero
Also set a null string

Save for EVAL
Restore code string address

Save code string address
Locate/Create and Type
Save and get code string
Zero number of dimensions
Save number of dimensions
Jave array nane

Get subscript (0-32767)
Restore array name

Get number of dimensions

Save subscript value
Save LCRFLG and TYPE

Count dimensions

Save in D

Get next byte in code string
Comma (more %to come)?

Yes - More subscripts

Make sure ")" follows

Save code string address

Get LCRFLG and TYPE

Restore Locate/create & type
Flag not CSAVE¥* or CLOAD¥
Save number of dimensions (D)
Skip "PUSH HL" and "PUSH AF"

8¢t
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FO12
FOAS
PO14
FO1T
Mg
FO19
FO1A
FO1D
FO1E
FO21
FO24
FO25
FO26
FORT
FO24
FO2B
FO2C
FORD
FO2E
FO2F
PQ30
FO31
FO34
FOST
FO38
FO3B
FO3C
FO3D
FO3E

FO41

FO42
FO45
FO47

ES

F5
240810
30

19

EB
2ADA10
EB
CDBAE6
CA4ATO
T8
B9

23

TE

B8

2%

58

23

56

25
Q218¥F0
3AAC1O
B
C2B6ES
P

44

4D
CAB4FT
96
CAABFO
1B10
C3C1E3

C22CF0

ARLDSV:

FHEDARY:

NXTARY:

B3E]

iR

*
*

PUSH
PUSH
LD
DEFB
ADD
EX
LD
BX
CALL
JF
LD
CP
INC
JP
LD
CP
INC
LD
IRC
LD
IRC
JP
LD
OR
JF
POP
LD
LD
JP
SUB
JY
I
JF

HI
AR

HL, (VAREND)

(LD A,n)
HI,, DE
DE, HL

H1,, (ARREND)

DE, HL
CPDEHL
%,CREARY \
A, (HL)

)
g
it

EEEPEO GEC
M
ol
St

N7, PNDARY
A, {LCRFLG)
A
NZ,DDERR
AF

B, H

¢,L

%, POPHRT
(HL)

7%, FINDEL
E,BS
ERROR

il wE e uFE i

el md W

el wER R kR Wk

- ¥ wEl R WM wR

-

Rk Wk R =i B

2

g el ek

L L - 2

PAGE 54

Save code string sddress
A= 00 , Flags set = Z,N
Start of arrays
Skip "ADD HL,DB"
Move to next srray start

End of arrays

Current array pointer
End of arrsys found?
Yes - Create array

Get second byte of name
Compare with name given
Move on

Different - Find next arrasy
et first byte of name
Compare with name given
Move on

Get LSB of next array address

Get MEB of next array sddress

Not found - Keep looking
Found « Locate or Create it7

Create - 70D EBrror

Locate -~ Get number of dim'ns
BC Points to array dim'ns

Jump if array losd/save
Same number of dimensions?
Yes - Find element

7B3 Brror

Output error

&£C
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FO4 A
FO4D
FO4LE
FO51
rO%2
FO%3%
FO54
FOS5
FO56
FOS9
FOSA
FORB
FOLE
FOBF
FOGO
FO63
FO64
FO65
FO68
FO6B
FOGC
FO6D
FO6K
FOOF
FOTO
FOT1
POTZ
FOT3
FOT76
FOTT
FOT8
FOT9
FOTA
FOTD
FOTE
FOTF
FOB0O
FOB1
FO&82
FOBY
FOBS

110400

1
CAAQES
71
2%
e
23
4F
CDBAEY
2%
23
22C510
71
23
SAACTO
17
79
01 0BOO
D26DFO
C1
0%
T
23
70
2%
F5
BY
CDFFF8
1B
E1
¥1
3D
C265F0
FS
4e
4B
EB
19
DAAZES
CDISED
22DAY0

CREARY:

CRARLP:

DEFSLG:

LD
POY
JP
LD
INC
LD
IRC
LD
CALL
LRC
INC
LD
LD
IRC
Lb

~RLA

LD
LD
J¥
POP
1NC
LD
IRC
LD
ING
PUSH
PUSH
CALL
B
POy
POP
DEC
ot
PUSH
LD
LD

™
i

ADD
J¥
CALL
LD

DE, 4

AF

7, FOERR
(HL),C
HL,
(HL),B
HL
0, A
CHKSTR

HL

HL

(CUROPR) ,HL
(HL),C

HL

A, (LCRFLG)

A,C

BC, 10+1
NC,DEFSIZ
BC

R(

(HL),C

HYL

(HL),B
HL

AR

HI,

MLDERC
DE, HI,

HYL

AR

A 1
NZ,CRARLP
AF *
B, D

¢, B

DE, HL
HL,DE

¢, OMERR
ENFMEM

( ARREND) ,HL

e

wiEd R wWE

i i

wE wWE MR

g ukd wel e

up

wi WE

k@ wmE WS

Mg SR O WRE wEE WER wWE MR ~i-

wE i

el AR el

wpl  wkR W

e
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4 Bytes per eniry
Array %o save or 0 dim'ns?
Yes - 7FC Error

Save second byte of nane

Save first byte of name

Number of dimensions to C
Check if enough memory

Point to number of dimensions

Save address of pointer
Set number of dimensions

Locate of Create?

Carry set = Cresate

Get number of dimensions
Default dimension sizge 10
Locate - Set default size
Get specified dimenslion size
Include zero element

Save LSE of dinmension size

Save M3B of dimension sigze

Bave num’ of dim'ns an status
Save address of dim’'n size
Multipiy DE by BC to find
smount of mem needed (to DBE)
Restore address of dimension
Regtore number of dimensions
Count then |

Do next dimension if more
Save locate/create flag

MSB of memory needed

ISB of memory needed

Add bytes to srray start
Too big - Error

See 1f enough memory
Save new end of arrsy
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FOBB 2B
FO8C %600
FOBE CDBAEG
¥O91 C28BFO
FO94 O3
FO95 57
FO96 2AC510
FO99 58
FOOA EB
FO9B 29
FOYC OY
FO9D EB
FO9E 2B
FOGF 2B
FOAO T35
FOAY 23
FOA2 T2
POAS 23
FOA4 F1
FOAS DACCFO
FOAB 47
FOA9 4F
FOAA TE
FOAB 23
FOAC 16
FOAD E1
FOAE 5E
FOAY 23
FOBO 56
FOBY 23
FOB2 K3
FOBS ¥5
FOB4 CDBAES
FOBT D245F0
POBA E5
FOBR CDF¥FFB
FOBE M
FOBF 19
FOCO F1
FOCT 3D
FOC2 44
FOGS 4D
FOC4 C2ADFO
FOCT 29
FOCB 29
FOCY9 C1
FOCA 09
FOCB EB
FOCC 2AD010
FOCF €Y

ZERARY:

FINDEL:

FNDELP:

- BNDDIM:

DEC
LD
CALL
JP
INC
LD
1D
LD
EX
ADD
ADD
BX
DEC
DEC
LD
INC
LD
INC
POP
JP
LD
LD
LD
INC
DEFB
POP

INC
LD
IRC
BX
PUSH
CALL
JP
PUSH
CALL
POP
ADD
POP
DEC
LD
LD

ADD
ADD
POFP
ADD
BX

LD

RET

HL

(HL),0
CPDEHL
NZ,ZERARY
BC

D,A

HL, (CUROPR )
E, (HL)
DB, HL

HL, HL
HL,BC
DE, HL

FLREOEE
-
&
=

" "

58
i

1 e

- e

-

Tt

CPDEHL
NC, BSERR
HL
MLDEBC
DE

HL, DE

o

an‘ﬂ
i &

i

b
ot

DELP

ol

H E

BPESHEES

XTOPR)

= H S

wEE R WER W W MR R W MR s el ¥

ks wei W L 2 ek wky RN - & i

i

Nl wEE RN

b

WEE kW R WHE R e WY WR

g &

 §

™ ¥

i ¥ Wi
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Back through array data
Set array element to zero
All elements zeroed?

No - Keep on going

Number of bytes + 1

A=Q

Get asddress of array
Number of dimensions

To HL

Two bytes per dimension slze
Add number of bytes

Bytes needed to DE

Save LSB of bytes needed
Save MSB of bytes needed

Locate / Create?
Ais O, End if create
Find array element

Number of dimensilons

Skip "POP HL"
Address of next dim’ size
Get LSB of dim'n size

Get MSB of dim'n size

Save address - Get index
Save number of dim'ns
Dimension too large?

Yeg « 7B3 Error

Save index

Multiply previous by sige
Index supplied to DE

Add index to pointer
Number of dimensions
Count them

MSB of pointer

LSB of pointer

More - Keep going

4 Bytes per element

Start of array

Point to element

Address of element to DE
Get oode string address

Ve
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FODO
FOD3
FOD4
FODT
FODS
FODB
FOBLC
FODF
FORZ
FOES
FORES
FOEQ
FOEC
FORD
FORE
FORF
FOFO
O
POF2
FOFS
FOFS
FOFS
FOFY
FOFB

FOFE
101
¥102
7103

F106
F109
Fi0C
P10F
F110
11
F114
F115
F118
119
F11A
F118
F11C
F11D
FI11E
F11F

P12
F125%

F126
F129
124
F128
#12C
712D
M2k
F12F

A TR S

2ADATO
EB

21 0000
29
SAADIO
BY
CAECFO
CDS3FS
CDR3F2
2A5A10
EB
2AC310
TD

93

4F

TG

94

41

50
1BEO0O
ZYADIO
T3
0690
CI2AF8

SAABIO
4T
AF
C3F2FO

CDBOF
CDTER
OTOBA
C5

D5
CDY0KE6
28
CDZDEF
ES

EB

2B

56

2B

5E

B
CD44ED
CDY0E6
29
CDIOEG
B4

44

4D

ES

1

23

70

P R % i B

FRE:

FRENUM:

ACPADGS:
ABPASS

P08
PASSA:

DEF

2

LD
1358
LB
ADD
LD
OR
JP
CALL
GALL
LD
X
LD
LD
SUB
LD
Lb
SBC
LD
LD
LD
LD
LD
LD
JP

LD
LD
0k
JP

CALL
CALL
LD
PUSH
PUSH
CALL
DEFB
CALL
PUSH
EX
DEC
LD
DEC
LD
POP
CALL
CALL
DEFB
CALL
DEFR
LD
LD
EX
LD
INC
LD

iy

HL, { ARREND)

DE,HL
Hi, O
HL,SP

A, (TYPE)
A
7., FRENUM

GSTRCU
GARBGE

HL, (STRSPC)

DE, HL

-

¥

ik

Wl

ol

b

L
A
H
D
C
B
Q

b o bl B B L0 [P

g

RETINT

A, (CURPOS )

B, A
A
ABPASS

CHEKFN
IDIEST

BC,DATA

BC

DE
c}gm‘m
GETVAR
HL

DE, HL
HL

D, (HL)
HL

E, (HL)
HL
TSTNUM
§§§srﬂ
CHKSYN
ZEQUAL
B,H
¢,L

(SP),HL

(KL),C
HL,
(HL),B

F LA 2 o B B L

L, (STRBOT)

Mg N YR ml B

el WEE weR R e

il vyl R el SR R

b 8 B T

e I

el

e =

¥
SE Wk e WE

spg wE e ik BB

e i

Wk wed

-

el B wke el

el W T

el R

-
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Start of free memory
To DE

Ind of free memory
Current stack value
Dummy argumenti type

Numeric - Free variable gpace
Current string to pool
Garbage collection

Bottom of string space in use
To DE

Botton of string space
Get 1LSB of end

Subtract 1SB of beginning
Save difference if C

Get M3B of end

Subtract M5B of beginning
Heturn integer AC

Return integer AR

Point to type

Set type to numeric
16 bit integer
Return the integr

Get cursor position
Put A into AB

Lerc A

Return integer AB

Get "FN" and name

Test for illegal direct
To get next statement
Save addreass for RETurn

save address of function ptr
Make sure "(" follows

Get argument variable name
save code siring address
Argunent address to HL

Get first hyte of arg name

Get second byte of arg name
Restore code string address
Make sure numeric sargument
Make sure ")" follows

Make sure "=" fﬂ11mwé
"=" ftoken
Code string address to IBC

Save code str , Get PN pir
Save LSB of FN code siring

Save MSB of FN code stiring
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F133
F136
P37
F13A
Fi1%D
Fi28
F15F
F140
¥141
F142
F143
F144
P47
F148
F149
F14A
F1435
F140C
F14F
F150
F153%
F156
F157
154
Fi6B
F15E
Fi5F
Fi62
F163
"F166
P67
F16A
16D
F16E
F171
P72
P75
F176
79
F1T7A

F178
F17C
F17F
7180
¥181
F182
¥183
F184
F186

CD89F
D5
CDOYER
CD44ED
E>
58
23
56
2%
TA
B3
CABYED
T8
25
66
&F
E5
ZADE10
105 S
220810
245210
E5
2AEC10
B5
21B010
D5
CDEBF8
B
CD41ED
2B
CD36E8
CZ2ADE?
El
228010

B

228210
£
220810
B

C9

£S5
2A5C10
23

7C

B5

B

CO
1816
C3C1ED

DOPN:

JDTEST

CALL
PUSH
CALL
CALL
BX
LD
INC
LD
INC
LD
OR

JP

LD
INC
LD
LD
PUSH
LD
BX
Lb
LD
PUSH
LD
PUSH
LD
PUSH
CALIL
POP
CALL
DEC
CALL
JP
POP
LD
POP
LD
POP
LD

POP
RET

PUSH
LD
1RC
LD
OR
POP
RET
Ny
4P

CHEKFN
DR
EVLPAR
TSTNUM
(8P), HI
B, (HL)
HIL,

D, (HL)
HL

AD

B

7, UFERR
4, {BL)

H, (HL)
L,A
HL
HL, ( FNRGNM)
(8P),HL
(FNRGNM) , HL
HL, (FNARG+2)
HI,

HL, (FNARG)

His

HL, FNARG
DE
FPTHL
HIL
GETNUM

HL

GETCHR
N%,SNERR

HL,
(FNARG),HL
HL
(FNARG+2 ) ,HL
HI

(FNRGNM ), HL
HL

2

HL, (LINEAT)

=

s H

pIy ki e
S B

B,ID
ERROR

N"l.
HI, E

R Wk

Ml R

-

il skl Ak WrE g EEF e e R ~E & e ik

ik SEERE Wl e WN Wl

Wl ik

wkE WE el wEeEF W

i

i B

wep kil WR

bk

w»E R

WER kR

i
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Make sure FN follows

Save function pointer address
Evaluate expression in "()"
Make sure numeric result

Save code str , Get FN ptr
Get LSB of FN code string

Get MSB of FN code siring
And function DEFined?

No - 7UF Error
Get LSB of argument address

Get MSB of argument address
HL = Arg variable address
aave it

Get old argument name

Save old , Get new

Set new argument name

Get L3B,NLSB of old arg value
Save it

Get MSB,EXP of old srg value
Save it

HL = Value of argument

Save FN code siring address
Move FPREQ to argument

Get FN code siring address
Get value from function

DEC 'cos GETCHR INCs

Get next character

Bad character in FN - Error
Get MSB,EXP of old arg
Restore it

Get LSB,NLSB of old arg
Restore it

Get name of old arg

Restore it

Reatore code string saddreas

wave code string address
Get current line number
-1 means direct statement

Reatore code string aﬁdraaé
Return if in program
71D Error

Ge
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F189
F18C
718D
F18F
F192
F193
F194
F197

F10A
19D
F1AO
A3
F1A6
F1A9

F1AA
F1AB
F1AC
F1AD
F1AE
B
F1B2
F1B3
184
F1385
F1B8
F1B89
FiBA
F1BD
F1BE

FiBY
02
F1C5
F1C6
F1CT
P1C8
FiC9
Fi1CA
108
#1CC
F1CD

CDYOEE
AT
SEE0
52CB10
B6

47
CD32EF
CO44ED

CD44ED
CDBBFY
CDCEF1
CD53¥3
01 AEFS
C5

TE
2%
2%
E5
CD29F2
11
45
25
46
CDCZM
ES
OF
CD46F3
D1
CY

CD29F2
21BF10
ES
77
25
2%
13
23
12
£1

G

CHEKFK:

STH:

SAVSTH:

MEKTHMST .
CRTMST .

SVOTAD:

CALL
DEFR
LD
LD

OR
LD

CALL
JP

CALL
CALL
CALL
CALL
LD

PUSH

LD
IRC
IRC
PUSH
CALL
roP
LD
INC
LD
CALL
PUSH
LD
CALL
POP
RET

CALL
LD
PUSH
LD
INC
INC
LD
IRC
LD
POP
RET

CHKSYN
4FN
A,B0H

(FORFLG),A

(HL)
B, A
GTFNAM
TSTNUM

TSTRUM
RUMASC
CRTST

GSTRCU

BC, TOPOOL

BC

A, (HL)
HI,

HL

HIL
TESTR
HL

¢, {HL)
HL

B, (HL)
CRTMST
HI,

L,A
TOSTRA
DE

TESTR

HIL, TMPSTR

Hi
(HL),A
i
HL
(HL),B
HI

(HL),D
HL

wy Wb

wh vk sk

will R E E WEE AEE el W

-

wEY  wWER  weE Nk

el Wil

Wl WR R W

wWE i WE

ik 8

-l

Wl whd
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Make sure FN follows
""" token

Flag FN name %o find

PN neme has bit 7T set
in first byte of name
Get TN namse

Make sure numeric funciion

Make sure it's a number
Turn number into text
Create string entry for it
Current string to pool
Save in string pool

Save address on stack

Get string length

Save pointer to string

See if enough string space
Restore pointer to siring
Get L3B of address

Get MSE of address

Create string entry

Jave pointer to MSB of addr
Length of string

Move to string area

Regstore pointer to MSB

See' 1f enough string space
Temporary string

Sgve it

Save length of string

Save LSB of address

Save MSB of address
Restore pointer

e WUy TETTTOVTPTLY
-
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F1CE
FiCF
F1D

P1D2
D3
F1D5
¥1D6
F1D7
¥1D8
F1D9
F1DC
F1DD
F1EQ
F1E1

T1E4
F1E6
H1E9
F1EA
F1EB
F1EC
FiED
F1FO
F1F3
FiF6
F1F9
F1FB
F1FE
F201

F204
F207
208
¥209
F20A
F20C

F20F
F210
F213
F216
F219
F214A
F21B

Fai1C
F21D
¥220
F222
F225
F226

2B
0622
50

ES
OEFF
23

TE

QOC

BT
CAE4F1
BA
CAE4F1
B8
C2D%
FE22
CC36EB
E>

25

EB

79
CDC2F1
11BF10
2AB110
22E410
SEO1
52AD10
CD6EFS
CDBAE6
228110
B

TE

HY
1E1E
C3C1E3

23
CDCEF1
CD52F5
CD62F8
1€

1D

c8

OA
CDGBE6
FEOD
CCB6EB
03
CO1AF2

CRTSTs
QTSTR:

DTSTR:

QESTLP:

CRTSTE:

TSTOPL:

PRNUMS:

PRE:
PRSY:

PRSLP:

DEC
L
LD
PUSH
LD
INC
1D
INC
OR
JP
CP
JP
CP
JP
CP
CALL
BX
iNC
EX
LD
CALL
Lb
LD
LD
LD

LD

- CALL

CALL
LD
roP
LD
RET
LD
JP

INC
CALL
CALL
CALL
IRC
DEC
RET
LD
CALL
CP
CALL
INC

HL
B’!Hl
D,B
HL
C,=1
HL

A, (HL)

NP (2

, CRTSTE

o B

NZ, QTSTLY

1y

7., GETCHR
(SP),HL
HL

DE, HL
A,C
CRTMST

DE, TMPSTR
HL, (TMSTPT)
(FPREG) , HL

A,1

(TYPE),A

DETHLA
CPDEHL

(TMSTPT), HL

HL

A, (HL)
NZ
E,ST
ERROR

HL
CRTST
GSTRCU
LOADFP
E

E

Z

A, (BC)
OUTC
CR

7, DONULL
BC
PRSLP

 CRTSTE

wgg WER WER WER WE Wl

o R 2 I

“wid WS Wl wied SER
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A WEF W Wl

Wi SR i

wwg wWE

R W wWedE  wpw WS YT R
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wE B AR wedE  WEE

il il Wk d
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DEC « INCed after
Terminating quote

Quote to D

Save start

Set counter to -1

Move on

Get byte

Count bytes

Ind of line?

Yes - Create string entry
Terminator D found?

Yes - Create atrig entry
Terminator B found?

No -~ Keep looking

End with '"'?

Yes -~ Get next character
Starting quote

First byte of string

To DB

Get length

Create string entry
Temporary atring

Tempor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>