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NAS-SYS 3 - IHPROVED VERSION OF NAS-SYS 
-=========-=-------------------------------
1. All th~ keys on 
down. (Not the @ 

the 
key.) 

keyboard autoMdtically repeat when held 
The initial repeat delay and the repeat 

speed are adjustable. 

2. All routines are interruptable, so that interrupts can be used 
while executing NAS-SYS routines. 

3. The CRT routine allows data to be output anywhere in MeMory, so 
headin9s can be output to the top line of the display. 

4. The Read coMMand has an optional paraMeter which allows cassette 
tapes to be redd into any "eMory locations. 

5. The Tabulate coMMand is enhanced in three ways. Firstly, ASCII 
values of the bytes are output as well as the usual hexddeciMal 
tabulation. Secondly, a fourth paraMeter can be used to specify the 
output of additional values on each line, to allow for printers of 
different widths. Thirdly, a fifth paraMeter allows suppression of 
either the hexadeciNal output or the ASCII output. 

6. All NAS-SYS routines can be single stepped, which Makes it easier 
to test a prograM w~ich uses NAS-SYS routines. By using the repeat 
keyboard fe~ture, high speed single stepping is possible. 

7. The re9ister display is enhanced so that it shows the two byte 
value pointed to by each of the Main re9isters. 

8. Output froM the Modify coMMand is displaced two characters to the 
right, to iMprove readability. 

9. The External (X) coMMand has addi(ional options, and no longer 
1ails to output nulls. This enables the NULL coM~and in BASIC to work 
correctly. 

10. There are three 
prograM registers, D 
pro9raM at MBOOO. 

new co~Mands. · P displays the stored user 
executes a prograM at MDOOO, and Y executes d 

11. The cursor blink rate is adjustdble. 

12. There are three new routinei. Repeat keyboard scan, Output two 
spaces, and a new routine which can execute any ether routine. 

13. Both on breakpoint and on NHI, control passes 
ju~p before displaying the registers, allowing 
alternative action. 

through the tNMI 
a prograM to take 

14. The BO co~Mand turns off the breakpoint coMpletely, so that with 
appropriate hardware MAS-SYS can be executed in RAM. 

15. Support in NAS-SYS itself for the use of paper tape has been 
reMoved, so there is no longer a Load coMMand and the Tabulate coMMand 
does not output a checksuM. 

NOTE: Because of iMproveMents to the Read COMMand, ARGN ~ust be set 
to O befare calling the Read routine froM a prograM. Therefore when 
using the HascoM Tdpe Basic, yo~ HUST enter the coMMand POKE 3083,0 
after edch cold or warM start. 



NASCON OPERATING SYSTEM - NAS-SYS 3 
============================-------== 
NAS-SYS 3 is a 2K operating syste" for the Nasco" and NascoM 2 ~ 
Nicroco"puters. It "akes it easy to enter, test and run "achine code · 
progra"s. It also provides a co~prehensive set of routines which can 
be called by user pro9ra"s. These routine~ are also -used by the high 
level lan9ua9es on the Nascoft such as the BK BASIC. •• 

SUHHARY OF FEATURES 
=============------
The contents of fte"ory can be tabulated in hexadeci"al and ASCII. 

Heftory locations can be "odified with values entered in hexadeciMal or 
ASCII. 

Progra"s can be executed norMally, or single stepped, or executed . with 
a breakpoint set. During single stepping or at a breakpoint a full 
display of the "achine re3isters is provided. 

Co""ands are entered and edited usin9 a blinking, non-destructive 
cursor. CoMprehensive screen editin9 includes insertion and deletion 
of characters. This Makes it easy to correct and reenter incorrect 
co"Mands. 

The keyboard routine allows every possible code to be entered when 
usin9 the expanded keyboard, and provides auto~atic repeat when a key 
is held down. It also supports all features when usin9 the ori3inal 
NascoM 1 keyboard. 

Cassette tapes can be used to store progra~s, using a fast and fully 
checked Method of recording the data. Taipes can be written which 
auto"atically load and execute Machine code pro9raMs without any 
coM"ands being entered at the keyboard. 

All parallel I/O ports can be controlled and checked by direct 
co""ands. 

Full support af serial terMinals and printers is included, so that the 
coMputer can be controlled by a Teletype or equivalent device. 

The coMputer can be used as a ter"inal, by connecting it with an 
acoustic coupler to a tiMesharin9 service, or even to another NascoM 
coMputer. 

All internal codes are in ASCII, "aking it easy to attach other 
peripherals such as parallel printers. 

(This docu"ent was produced on a NascoM coMputer, usin~ the NASPEN word 
processing package, and pr~nted on a Teletype 43 terMinal.) 
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LIST OF COHMANDS 
============----
A xxxx yyyy 

B xxxx 

C xxxx yyyy zzzz 

D 

E xxxx 

G xxxx yyyy zzzz 

H 

I xxxx YYYY. zzzz 

J 

K XX 

H xxxx 

N 

0 XX yy 

p 

Q XX 

R xxxx 

5 xxxx 

ArithMetic ~ in hexadeciMal 

Breakpoint set or cleared 

Copy - "ove data 

Ju~p to address ijDOOO - run ZEAP 

. Execute a progra~ 

Generate a self loadin9 cassette tape 

Half duplex ter~inal 

lntelli9ent copy - "ove dat~ safely 

Ju~p to address "FFFA - BASIC coldstart 

Keyboard option 

Hodify or exa~ine contents of MeMory 

Nor~al I/O to be resuMed 

Output data to port 

Display pro9rå" registers 

Guery data froM port 

Read a cassette tape 

Sin9le step 

• 

T xxxx yyyy zzzz ~v hhaa Tabulate contents af "e"ory 

u 

V 

u xxxx yyyy 

X XX 

y 

.z 

User specified 1/0 routines activdted 

Verify cassette tape is readable 

Uri te a cassette tape · 

External serial device activ~ted 

Ju~p to address MBOOO 

Ju~p to address MFFFD - BASIC warM start 

<F and L coM~ands do not exist) 

Note. All hex~deci~al nuMbers in this Manual are preceded· by"~". 
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HOU TO ENTER A COMHAND 
--=-=========---------
Type the coMM~nd letter in the first position on the line, followed by 
any values required. Each value "ust be separated froM the others by 
ane or More sp~ces. Then press the ENTER key. The line entered is 
ALUAYS the line where the cursor is blinking when the ENTER key is 
pressed. If the first position an the line is blank, no COMMand is 
processed. 

ERRORS UHEN ENTERING A COMMAND 
========----------------------
If an invalid coNM~nd is entered, the ~essa9e "Error" is displ~yed on 
the next line. Very careful checking is perforMed by NAS-SYS, so that 
disastrous Mistakes are less likely. The followin9 types of error are 
detected:-

Invalid coMMand character. 
line is siMply i9nored.) 

(If the coMMarid character is blank, the 

Nore than ten values entered after the coMMand ch~racter. (Only five 
values are ever needed, but a prograM can use up to ten values entered 
arter the E co~Mand.) 

Any value which is nota valid hexadeciMal nuMber. 
and !etters A to F.) 

A value 9reater than MFFFF. 
\ 

H0~ TO CORRECT ERRORS 
------------------------------------------

<Di9its 0 to 9, 

Si"ply press BACKSPACE to correct errors which you notice ijhile typin9 
the co~"dnd. 

However the co~prehensive screen editin1 facilities allow you to 90 
back and reenter an incorrect line provided it is still on the 
screen. SiMply ~ove the cursor back up the screen, and edit the line 
using the cursor Movenent keys, includin~ deletin~ and insertin~ 
characters it required. Then press ENTER to enter the line. 

For details of the screen editing facilities, read the next section . 
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SCREEN EDITING 
=============-
The screen editing facilities are available with ·both the expanded 
keyboard, and the originål NascoM 1 keyboard. 

NAME HEX CODE 
======== 

NULL ttOO 

BS MOS 

LF ttOA 

FF itOC 

CR tlOD 

CUL tt 11 

CUR tt 12 

cuu It 13 

CUD M14 

CSL Jt 1 5 

CSR tt 16 

CH tt 17 

CCR M18 

ESC tt 1 B 

l<EYS PRESSED FUNCT ION 
==========-= ----------------
CTRL/SHIFT/@ Ignored on display. 

BACKSPACE Move back and Make position blank. 

LF or CTRL/J I9nored on display. 

CS or SHIFT/BS Clear screen and start at top left. 

ENTER or 
NEYLINE 

Carria9e return, linefeed. Scroll 
up if at bottol't. 

Left arrow or ~ove c~rsor left. 
CTRL/0 

Right arrow or Hove cursor right. 
CTRL/R 

Up arrow or Hove cursor up. 
CTRL/S 

Down arrow or Mave cursor dqwn. 
CTRL/T 

SH I FT /Lef t De 1 ete c~a\"::t~ ter at, cursor, ~ove 
arrow or CTRL/U rest of line to the left. 

SHIFT/Right 
arrow or CTRL/V 

CH or CTRL/W 

CTRL/X 

ESC or 
SHIFT/ENTER 

Hove rest of line to the right. 

Hove cursor to start of line. 

If cursor at start of line, igriore. 
Otherwise do CR. 

Delete current line, and place 
cursor at start of line. 

The cursor blinks and is non-destructive, which "eans that it can be 
Moved over existing text without chan~ing it. The cursor blink speed 
_~an be altered by chan9in9 the value KBLINK (ij0C32-ttOC33) in the 
NAS-SYS workspace. 
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THE KEYBOARD 
============ 
The expanded keyboard has the ability to generate any of the 256 
possible 8 bit codes, as follows:- ~ 

Hex 120 to MSF are the norNal ASCII codes and are available as "arked 
keys. 

The letters are upper case, unless SHIFT is held down, when they becoMe 
lower case. (Also see K co""and.) The@ key requires SHIFT to be 
held down, to produce an@. 

Both .the CTRL and the e key operate as CTRL keys. This enables 
original HascoM keyboards to "ake use of the screen editing 
facilities. Uhen one of these keys is held down, and another key 
pressed, bit 6 is altered. This gives codes 100 to M1F and ~60 to 
tt7F. 

The GRAPHICS key sets bit 7 on while it is held down, and this can be 
used to give graphic characters directly, with the NascoN 2 graphic 
option. Uhen ·used in conjunction with the other keys, codes tl80 to 
~FF ~ay be obtained. (Also see K coM"and.) 

All keys (except the e key) auto"atically repeat if held down. The 
delay before repeating starts and the repeat . speed can be altered by 
changing the values KLONG (#OC2E-tlOC2F) and KSHORT <"OC30-MOC31) in the 
NAS-SYS workspace. 

THE RESET BUTTON 
--------------------------------
The Reset button is quite different to any other key. It sends a 
signal to the coMputer tellin~ it to reinitialize itself. Pressin~ 
Reset does not result in the loss of whatever pro9ra~s are stored in 
Ne"ory, but the operatin9 systeM resets itself and takes control. The 
Nessage M __ NAS-SYS 3 --" is displayed at the top left of the screen, 
and the coMputer waits for you to enter a co"Mand. 

SCROLLING DISPLAY 
~---------------­~----~-----------
Uhen Reset is pressed or the screen is cleared, the cursor is 
positioned at the top lett, and as COMMands are entered, the display 
scrolls down the screen. Uhen the bottoM line is reached, the whole 
display auto"atically starts to scroll upwc1rds, · showing the last 15 
lines. 

The top line of the display is never scrolled, Makin9 it a convenient 
place to display head1~~s. 

Note that user pro9rc1Ms Must not change the Margins in the Video RAH. 
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DETAILED DESCRIPTION OF EACH COMHAND 
===================-----------------
A xxxx YYYY ARITHHETIC COMHAND 
=========== ================== 
The Arith"etic coNNand perforMs siMple he~adeciNal arithNetic. Three 
results are displayed, as follows:-

SSSS DDDD JJ 

ssss is the su" ·of the two values. 

DDDD is the difference of the two values. 

JJ is the · displace"ent required in a Ju"p Relative instruction which 
starts at xxxx, to c~use a ju"p to yyyy. It such a ju~p is not 
possible, then !! is displayed instead. 

B xxxx BREAKPOINT COHHAND 
====== ------------------------------------
The Breakpoint co"Nand is used to insert a trap code into the prograM 
at address xxxx specified. Clearly a breakpoint cannot be inserted 
into a pro9raN which is in ROM (Read Only Neftory). The co"nand B 0 
turns off the breakpoint. 

lnitially the breakpoint is turned ott, since Reset deactivates 
it. The breakpoint co~nand ~ay be entered at any ti"e. Once it has 
been entered, NAS-SYS refteNbers the breakpoint address and also keeps a 
record ot the value at that address. Then, when an Execute coMMand is 
entered, code IE7 is autoftatically inserted at the breakpoint. It the 
code is encountered durin9 execution, then the prograN registers are 
saved, and are also displayed. The original value is replaced at the 
breakpoint address. Any co~Mand can then be entered, so that for 
exaftple the pro9ra~ can be ftodified. 11 an Execute or Step coMMand is 
then entered without specifyin9 an address to start execution, the 
pro9raft will autoftatically restart where the breakpoint was. If an. 
Execute COftftand is entered, then the original instruction at the 
breakpoint is executed, and the breakpoint will only stop execution 
a9ain the next tifte that it is encountered. 

Note that the original value is put back into the prograM no natter 
which way the prograft is ended. (See "How to end a prograft".) 

Note that the breakpoint ~ust only beset at the first byte of an 
instruction in the pro9ra". 
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C xxxx yyyy zzzz COPY CONHAND 
================ ============ 
Copy a block of data, len~th zzzz froM xxxx to yyyy. One byte is 
copied at a ti~e, starting with the first byte, so if there is an 
overlap between the source area and the target area, data ~ay be • 
destroyed. . (Also. see Intelligent copy col'\11and. > 

The COftftand can aiso be u~ed to fill an area of stora~e with a single 
value. To do this put the value into "e"ory at xxxx usin9 the Mo~if~ 
co""and, ~ake yyyy one greater than xxxx, and set zzzz to · the nuMber of 
bytes into which the value is to be copied. 

D D COHMAND 
= ------------------
The D COMMand starts execution of a progr~" at address #DOOO. 
norMally the coldstart for the ROH version of ZEAP. 

E xxxx EXECUTE COMHAND 
------------ =============== 

This is 

The Execute COMMand executes a pro9ra~, startin~ at address xxxx. 

If address x~xx is not entered, then the stored progra~ counter is 
used. This Means that to continue execution atter encountering a 
breakpoint, it is only necessary to enter E. 

G ·XXY.X yyyy zzzz GENERATE COHMAND 
---------------- -------------------------------- ----------------
The Generate co"11and writes a cassette tape, which when read back in~ 
loads a pro9raM and ~utoMatic~lly _executes it. 

Data fro" address xxxx up to but not inciuding address yyyy is ~ritten 
to the tape, ~nd z:zz is the address at which execution is to 
start. Start the tape ~echanisM befare enteiing the COMMand. The 
LED is only on durin9 output of the prograM. 

Uhen reading i~ the tape, there is no need to enter any cottMands at 
~~l. SiMply start the tape, and stop it when the prograM has started 
execution. 

The data on the tape is as follows:-
~ ~ ~(CR> EO<CR> R<CR> ,,, . " 

. then · the data in the saMe tor~at as the Urite coMMand, then 

)m I CR ~ /¾Ead. 

Px.Qt: f.,(,-1:.e Ø<Jf>~ 
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HALF DUPLEX TERi1IN~L . r 
--------------------- • ·- -- -:: ... 

The H .co""and exe~~tes a very sift~le progra" in NAS-SYS which waits for 
inp~t characters, ~nd outputs theM. The pr~sra"" can only be ended by 
pressin9 Reset • .. 

To "ake the Hascon aet as a half duplex, ASCII, ~oftputer terMinal, 
enter the co""and X 30 and then enter the H co~~and. 

I xxxx yyyy zzzz INTELLIGENT COPY COHHAND 
======================== 

The Intelligent copy to~Mand is identical to the Copy coMMaftd, in that 
it copies a block of data, len9th zzzz, tron xxxx to yyyy. 

However it is intelligent enough to start the copyin9 process at 
whichever end is required to ensure that data iri an overlappin~ re~ion 
is never destroyed. 

J JUHP CONrtAttD 
= --------------·---------
The Ju11p car,r,and starts _executfon of a pro9ra"" at address ijFFFA. This 
is nor~ally the coldstart for the SK ROM BASIC. 

K XX KEYBOARD COMMAND ______________ ...,_ 

----------------
The Keyboard co~"and sets the "ethod of operation of the keyboard . 

• 
I< 0 This is the condition following Reset. 

K reverses the effect af the SHIFT key on the !etters. 

K 4 reverses the effect of the GRAPHICS ~ey. 

K 5 ·has the effect o1 both K 1 and K 4. 

- 9 -
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M xxxx HODIFY COMMAtHI 
====== - ====----====== 
The Hodify co11Mand enables locations in MeMory to be . ex~Mined and 
ttodified, starting at address X}::<x. 1 . J .; -

The address of the location to be Modified is displayed, followed by 
the current value. This value 11ay be changed, and when the line is 
entered the new value is set at that location. Several values May be 
entered on the line, in which case subsequent locations also have their 
values changed. ,~~-

\ 

Enter • , It . at the end of the line to end the Hodify C0MM~nd . 

Enter ":" at the end of the line to 90 back to the pr evious address 
instead of forw~rd to the next. 

Enter "/yyyy" at the end of the line to continue the Modify coM~and at 
address yyyy. 

Nor"ally, hexadeciMal values Must De entered. Ho~ever it is ~lso 
possible to enter ASCII characters directly into MeMory by enterin9 a 
co""a followed by the character. For exaMple ",A,B,C" would enter ABC 
into "e11ory. 

Any invalid values entered are detected, and ~n error Messa~e is 
displayed. In this case the coMMand continues autoMatically ~t the 
address at the start of the last line. 

N HORHAL COMHAND 
= ----------------------------
The HorMal coMMand resets the pointers to the input and output table~ 
to their norMal values. This has the effect of turning off an X or U 
COftftand. All input will then be fro" the Nasco~ keyboard or the 
serial input, ~nd output will be only to the screen. 

0 x,c yy OUTPUT COHHAND 
======= ----------------------------
The Output coMMand sends data to a port. The value yy is sent to the 
port xx. For exaMple "0 7 F" would send I0F to port 807. To lP~rn 
now to use the parallel ports, read. the PIO technical Manual. 

- 10 -
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DISPLAY PROGRAM REGISTERS 
= ======-====------======== 
T h e p c o M,.. and di s p 1 a y s • t h e store d user· pro ·3 re, r, - : re g isters ~ Se e 
"Display of Pro3r~M Registers" fora description of ' this display. 

0 XX : QUERY COHHAND 
============= 

The Guery coMM~nd obtains data froM a port 
hexadecir,al. The port queried is the port xx. 
the par~llel ports, re~d the PIO technical Manual. 

R xxxx 
-----­·------

READ COMHAND 
------------------------

._; 

and displays it in 
To learn how to use 

The Read coMMand reads a cassette ' tape which was written by the Urite· 
COMMand. See the Urite coMMand for the forMat of the data. NorMally 
the value xxxx is not entered, and the data is read back into the 
MeMory 1ocations froM which it was written. If xxxx is entered, then 
it is added to \he address at which the data is stored~ For exaMple 
if the data on the tape was written froM address MlOOO~ and the coMMand 
entered is "R 0800 11

, then the data is stored at tt1800. 

As each block of data is read, the header inforMation is displayed:-

SSSS BBLL. 

SSSS is the st~rt address of the data, BB is the block nuMber, and LL 
is t.he length (00=256). After the last blocJ<., block 00, has been read 
correctly, the Read coMMand autoMBtically ends. Durin3 execution af 
the coMMand, the LED is switched on. 

The start of each block is recognised by readin~ the four start of 
block characters. All data is ignored until the start of a block is 
detected. If the checksun for the header data is incorrect, then a 
question Mark is displayed, and the prograM waits for the start of the 
next block. The data following is not loaded. If the checksuM for 
the actual data loaded is incorrect, then instead of a full stop,~ 
question Mark is displayed, and the pro9raM w~its for the start of the 
next block. • In this case, invalid data will ~ave been loaded, but 
only at the correct locations. This technique eliMin~te~ the need for 
a buffer. 

Do not press any keys on the keyboard while readin9 data since thi~ 
will cause errors. <U,,ich will be detected.) 

A visudl check of the display is required to ensure that all blocks 
have been !oaded correctly. If any errors are encountered, siMply 
rewind the tape for about two blocks and Cdrry on. 

To stop the Read coMMc1nd in the titiddle, press ESC <SHIFT/ENTER> four 
ti~es. This · only works between blocks, so if nec~ssary first press 
any keys until end of block is reached. 
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s xxxx SINGLE STEP COHMAND 
====== --------------------------------------
The Single Step coN"and executes a single instruction of a pro9raM, at 
address xxxx. 

If address xxxx is not specified, then the stored prograM counter is 
used. This Means that to execute a single step atter encountering a 
breukpoint, it is only necessary to _enter 5. 

If the previous co~~and was a Step co"Mand, then even S need net be 
entered. 

Atter the instruction has been executed, the progra~ registers are 
saved, and are also displayed. 

It is possible to single step through NAS-SYS routines called by a 
pro9ra~, a1though sin~e NAS-SYS should not contain any errors it is 
More efficient to set a breakpoint at the next instruction after the 
call and enter E to execute the routine. 

High speed single . stepping is possible, using the repeat keyboard 
feature. Enter the S coNMand and then hold down the ENTER key. The 
repeat speed "ay be altered by chan9in9 the value KSHORT (ØOC30-MOC31). 

T xxxx yyyy zzz: vv hhaa TABULATE COHMAND 
------------------------ ---------------------------------------- ----------------
The Tabulate coMMand displays a block of MeMory, starting at address 
xxxx and continuing up to but not including address yyyy. Each line 
shows the start address followed by the values of several bytes 
starting at that address, in hexadeciMal, followed by the satte values 
in ASCII. Bytes with values in the ran9es MOO-H1F, H7F-H9F and HFF 
are output as".". 

zzzz lines are displayed at a ti"e. Press any key to display the next 
9roup of lines, or press ESC (SHIFT/ENTER) to end the co~Mand. By 
setting zzzz to O, all of the data will be output without a pause. 

If vv is O, then 8 bytes are output on each line. Otherwise B+vv 
bytes are output. For exaMple set vv to 8 for 16 values on each 
line. Fewer than 8 values can be output. For exaMple set vv to ~FC 
for 4 values on each line. 

If aa is not O, then the ASCII part of the display is suppressed. If 
hh is not O, then the hexadeciMal part of the display is suppressed . 

Note that since the Tabulate co"~and is the only coMMand to have More 
that three paraMeters, it is not .norMally necessary to enter the fourth 
and fifth values, since they will reNain unchanged, except on Reset 
when all values are set to O. 

Note that the repeat keyboard feature Hay be used to scroll up the 
tabulated data quit~ly. Set zzzz to 1 and hold down the EHTER key to 
scroll up . . 

- 12 -
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USER I/O COMNAND 
================ 

✓ 

User 1/0 cdMMand activates user specified input and output~ 
routines, in addition to the keyboard input and screen output, which 
continue to operate norMally. These routines can for exaMple control 
a parallel printer. The NorMal COMMan~ can be used to turn · these ' 
routines off again. 

The user output routine Must be pointed to by an address stored at 
#OC78-MOC79, and the user input routine Must have its address stored at 
*OC7B-"OC7C. On Reset these addresses point to a Return instruction 
within NAS-SYS, so if these addresses are not altered, enterin9 the U 
co~ftand will have no effect. 

The U CONMand is autoMatically deactivdted durin9 execution of Re~d, 
Urite and Generate coMMands, and reactivated afterwards. 

V VERIFY COHHAND 
= ------------~---------------
The Verify coM~and is identical to the Read coMMand,. exce~t th~t the 
data read troM ~he cassette tape is not loaded into Me~ory. The 
purpose af the coMMand is to check that a tape can be read without 
error. 

.. , - 13 -
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u xxxx yyyy URITE COHMAND 

=========-- ===========:== 

The Urite coMMand writes d~ta to a cassette · t~pe. D~ta froM address 
xx~x up to · but not including address yyyy is written to the tdpe. 

Data is output in blocks, each of 256 bytes, except the last block, 
which May have less. The for~at of each block is as follows:-

00 
FF FF FF FF 
ss ss · 
LL 

Null (0). 
Four start of block characters <~FF). 
Start ~ddress, low order first. 
Len9th of data (00=256). 

BB Block nuMber. This is· one less for each block. 
The last block is block 00. 

CC ChecksuM for the header d~t~. 
DD DD ~ata. 
EE Checksu~ for the data. 
00 00 00 00 00 00 00 00 00 00 . Ten nulls (0). 

As each block is written, the he~der d~ta, consisting of the st~rt 
address, block nuMber and length is displayed as follows:-

SSSS BBLL 

Uhen the coM~and is entered~ the LED is s~itched an, there is 
delay, 256 nulls are output, and then each block is output. 
end, the LED is switched off and the co~M~nd is ended. 

a brief 
At the 

The extra nulls at the end of each block ensure that even if sever~l 
characters ar~ lost in a block, the next block· can still be read 
correctly. The extra null befare the start of each block ensures that 
an initial spurious start of block character is i9nored. The 256 
nulls at the startensure that error correction is dlWdys possible 
Merely by rewinding the tape and playin9 it a9ain. 
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X XX EXTERNAL COMHAND 
================ 

• The External coMftand activates input and output routines contained 
within HAS-SYS, which provide coMprehensive capabilities for coN"un­
ication with external devices such as ASCII terMinals (e.9. Teletype), 
and "ainfraHe co"puters, through the serial input/output ports. The 
Norftal co"ftand can be used to turn these routines ott again. 

The value entered atter the X specifijs the X option, e~ch bit of which 
has a specific fteanin9 described below. However the "ost coMMonly 
used options are as follows:-

22 Support a terftinal in full duplex ftode. 
Line 1eed is autoftatically supplied atter carriage return. 
All output is even parity. 

32 Safte . as .22, but line teed is not supplied. 

20 Support a .terftinal in halt duplex "ode. 
~hen a character is · received tro" the terMinal, unless 
it is ESC (~1B>, or Hull (0), it is assuMed that the 
pro9ra" will try to output the character. Theretore an 
indicator is set so that the next character output by the 
~ro9raft ·is not sent to the serial output. · 
Linefeed is always suppli~d atter carria9e return on inpui 
and output. 

30 SaNe as 20, but linefeed is not supplied. 
This option "akes the Nasco~ into a half duplex ter~indl. 

23, 33, 21, 31 Sa"e as 22, 32, 20, 30, respectively, but the output 
parity is odd instead ot ·even. 
(Input parity is always i9nored.) • 

To input a BACKSPACE on a terMinal which does not have this key, use 
CTRL/H. 

The X coMMand is autonatically deactivated durin9 execution ot Read, 
Urite and Generate coMMands, ·and reactivated atterwards. 

The X COMMand also. activates the U connand output routine, if one has 
been supplied. (See the U coMnand.) This Makes it very easy to have 
~~e Nasco" keyboard and display, and a Teletype keyboard and ·_e~inter, 
·and a parallel printer, all workin~ at the saMe t1Me 

X OPTION BIT 
=-========== 

0 

FUNCTION 
-----------------
Parity of output characters. 
0 = . ·even, 1 .= odd. 

Suppress echo ot input characters .by user prograM, 
by setting bit 7 to 1 for each input character 
other than ESC (11B) or NUL (0). 
0 = suppress, 1 = do not suppress. 
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X OPTION BIT 
==========-= 

4 

5 

7 

y 

= 

FUHCTION 
======== 

Supply LF (NOA) after CR (#OD> on output. ~Also 
LF when CR is input unless bit 1 = 1, and re9ar°g1 
of the state of bit 5. 
O = output LF after CR, 1 = do not output 

Nake the input routine echo all input characters. 
0 = echo, 1 = do not echo. 

Indicator used to suppress the next output character. 
Set to O by output routine. See description of bit 1 . 
0 = do riot suppress, 1 = suppress next output character. 

Y COHHAND 
------------------

The Y co~Mand starts execution ot a progra~ at address #BOOO. 

z Z COHNAND 
= ------------------
The Z co~~and starts execution ot a progr~M at address MFFFD. 
norMally the warM start for the SK ROM BASIC. 

- 16 -
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HOU TO ENTER AND· TEST A PROGRAM 
=============================--
1. Urite out the pro9ra" on paper, in Z80 Assenbler language. Yo~ 
will need to -refer to the 280 pro9raMMin9 nanual, and the sections of 
this "anual describin9 the NAS-SYS facilities you can use for input and 
output, an~ how to end the pro9ra~. · There are also Many useful 
routines in NAS-SYS which you "ay wish to Make use of. • 

2. Then you can assenble the progran by h~nd. This neans that you 
Must convert each instruction into Machine code. The ZSO pro9raMMing 
Nanual gives all the codes. The NAS-SYS ArithMetic coMnand nakes it 
easy to calculate the values to put into relative juMp instructions. 

3. If you have ZEAP, the Nasco" Editor and Assenbler package, then 
you can type in your progra~ in AsseMbler, and ZEAP will ·generate all 
the "achine code for you. 

4. It you don't have an asseMbler, then use the Modify coMMand to 
enter the progra~ into "eMory. 

5. Since there Mi9ht be an error in the pro9ra~, and this error Mi~ht 
change any part of ~e"ory and quite possibly wipe out the pro9ra" or 
corrupt it, it is wise to save the pro9ra~ on tape before startin~ to 
test it. Use the U~ite co~~~nd to write the progrdM to cassette 
tape. Unless )ou are confident that your tape recorder and tape are 
workin9 reliably, use the Verify coMnand to check that the tape can be 
read back. 

6. To test the pro9ra", use the Execute COMMand to run it. You can 
set a breakpoint first by using the Breakpoint coM~and. You can also 
use the Single Step coMMand to execute sMall parts of the ~rograM_ which 
are causin9 trouble. You can use the Modify or Yabulate COMMands to 
exaMine the pro~raM and areas of MeMory used by the progra~, atter .a 
breakpoint or durin9 single stepping. 

7. If you crash the pro~ruM, you can always use the Reset button to 
re3ain control of the co~puter, and then use the Read coMMand to reload 
the pro9ra" for another atteMpt. 

8. Althou9h Assenbler and Machine code pro9raMMin9 Hay see~ slow and 
difficult at tirst, it is also fascinating, and it provides the only 
way toget the Most out of the Machine, in terfts of both speed of 
execution ot prograMs, and also in the d~pth of understanding which you 
will gain about the Z80 Microprocessor and c0Mputin9 in general. Good 
luck! 
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DISPLAY OF PROGRAM REGISTERS 
=====================-------
Uhen the Single Step _coMMand is used, or when a breakpoint set by the 
Breakpoint co~~and is encountered, or if code ME7 (RST M20) is executed 
in a progra", the pro9ra" registers are displayed as follows:-

-SP- nnvv 
-DE- nnvv 

-PC- nnvv 
-BC- nnvv 

-AF- nnvv -HL- nnvv 
I -IX- -IY~ Flags 

The ~alue nnvv after each ot the six nain registers is the 
value at the ~eNory locations pointed to oy that register. 
actual byte pointed to, and nn is the next byte atter that. 

two byte 
vv is the 

The flags 
following 
been set:-

are a decoded representdtion of the F register. The 
characters nay ~e displayed, indicating which flag bits have 

S Z H P H C 

The register display is often an essential aid when debu9~in9 d 

progra~. The Progra" Counter <PC> shows the address of the next 
instruction to be executed, and the Stack Pointer (SP> shows the 
position on the stack. The ether registers show the effe~t of the 
pro9ra~ instructions on theN. Uhen the re~iste r s have been displayed, 
it is aften necessary to investigate th~ actions of the prograM in "ore 
detail, by usin9 the Nodify coN~and to deter~ine the contents af 
various "eMory locations. For exaMple you can find out what is on .the 
stack. 

SIMPLE INSTRUCTIOHS FOR INPUT AND OUTPUT 
======================================== 
NAS-SYS uses a "ost powertul "ethod of controllin9 input and o~tput. 
lhis is described in the section "Input ~nd Output". 

However, to si"ply output the contents of the A register to the screen, 
enter the code MF7 (RST M30) in your progra~. You si"ply type in F7 
as part of your progra". 

To si"ply wait for an input character froM the keyboard or froM the 
serial input, enter the code MCF (RST 8) in your progra~. You siMply 
type in CF as part of your p,09raM. The input character will be 

· returned in the A re9ister. 

In both cases, no other regist~rs will be affected. 

Even it you use only this si"ple ftethod provided by NAS-SYS far input 
and output, you can use the X or U co"Nands to control ter~inals and 
printers. See th~ descriptions of these COMNands. 
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HO~ TO END A PROGRAM 
===============--=--
One of the follawin1 Methods should be used to end e~ch of your 
progra~s - and no ether! 

1. Press the Reset button at any tiMe, to restart the systeM. A tt76 
(HALT) instruction May be placed in the prograM to Make the Halt LED 
liJht, to indicate th~t the pro9raM has finished, and then you can 
press the Reset button to continue. This is a very priMitive 
solution. 

2. Execute code ttC7 CRST 0) in the prograM. This is equivalent to 
pressing the Reset button. Like the first Method this is siMple but 
not very elever. Both thes~ ~ethods have the dis~dvantage that the 
screen is cle~red so ·that you can't ste what was output befcre the 
prograM ended. 

3. The norMal and recoMMended Method af ending a prograM is to 
execute codes ~DF MSB in the prograM. This provides a controlled 
return to NAS-SYS, so that you can • enter COMMands. <The progr~M 
register s are not saved, and the user .stack pointer is set back to 
~1000.) . 

4. The ~ethod of ending ~ prograM ~t a place which it shouldn ~t eve~ 
get to is to execute code ttE7 CRST ~20) in the prograM. This sto~es 
the prcgraM re91sters and displ~ys theM, befare returning contral to 
NAS-SYS. This can be useful to indicate ~n abnor~al end of prcs ~~M. 
as well as providing us2ful inforMation for d~bu9~ing. E~ecution af 
the prograM ~ay then be continued by entering an Execute ar Single Step 
COMMand, but this COMM~nd ~ust specify the address at wh1ch execution 
is to start. • 
5. Generate a Non-Haskable Interrupt (NHIJ. It the cortputer has a 
hardware feature to allow the user to 3enerate a single NHI by pushing 
a button, then this will have the saMe effect as ~ethod 4 above, except 
that execution can be continued by s!Mply ente r ing E. 

Note that the action of NAS-SYS on encountering a breakpoint ar an NMI 
is to ju~p to SNHI (ij0C7D), which contains ~ j uMp to a NAS-SYS routine 
which stores and displays the progr~M registers, and returns control to 
NAS-SYS . so that cott~~nds can be entered. However it is possible to 
Make a prcigraM change this instruction so that it causes a juMp to a 
diagnostic routine of your own. 
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NAS-SYS RESTARTS AND ROUTIHES 
==============------=--====== 
NAS-SYS provides Many useful routines which Ccfn be called by user pro9ra"s. These fall into three cate9ories:- • 
1. Restart instructions. These functions are called by us i n•3 ttie one byte 280 RST instructions. 

2. Routines which are called by special two byte instructions which 
in faet consist of a #DF (RST #18) ·instruction followed by a nuMber 
which indicates the routine to be called. NAS-SYS routines should 
always be called by · this Method and never by a CALL instruction, 
because if NAS-SYS was. changed, the routine nu"bers would be the · sdr,e, 
but the absolute addresses would be different. 

3. There is one routine which is called by a nor~al CALL instruction. 
This routine allows another progra" to perfor" NAS-SYS initialisation 
without losin9 control. 

The -routines in each of these three categories will now be described in 
detail, except for the low level input and output .routines, which are 
described in the sectioh "Input and butput". 

Note that all NAS-SYS routines are interruptable, which Means that 
no ti~e is d~ta held on the stack at an add r ~ss less than the st~ck 
pointer. Therefore prograns which use interrupts can use NAS-SYS 
routines without any difficulty. Interrupt routines Must of course 
preserve the state of dl! re~isters, and the stack space ~u~! be 
sufficient. 
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NAS-SYS RESTART INSTRUCTIONS 
=================-----------
COIIE 

JIC7 

#CF 

~D7 

HE7 

tff F 

ASSEMBLER 
·========= 

RST 0 

RST 8 

RST ti 10 

RST M18 

RST 320 

RST ij28 

RSl "30 

RST tl38 

NAME 

START 

RIN 

f<CAL 

FUNCTION 
----------------
Reset co1'1p~ter. 

Obtain an input 

Rehtive Call. 
displace11ent to 

lnitialise NAS-SYS. 

character in the A register. 

Follow this code with the 
the routine to be called. 

This is sitdlar to the zao JUMP Rel~tive 
instruction, and it allows reloc~table code 
to be written. 

.tJ,d.0-n c.u,.,., 

SCAL . Subrouti•ne Call. . Follow .this code with the 
nu"ber of the routine to be called. This is 
the Method · used to call the NAS-SYS routinesG 
See the · next sec.tion. 

BRKPT Store and ~isplay the prograM registers, ·then 

PRS 

ROUT 

RDEL 

return control to NAS-SYS. This is used by 
the Breakpoint coMMand. 

Output the string of characters foliowing 
this code, until a O is encountered. Then 
continue execution with the next instrtiction. 
This provides a very siMple way of displayin~ a 
r,essase, The A ·register is set to O. 

Output the chdracter in the A register. 

Uait fora period of tfMe depend~nt on the 
Ydlue in the A re3ister. Ais set to O. 
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NAS-SYS ROUTINES 
========--------

• These routines are called si"ply by putting the codes listed beside 
the~ into your pro9raM. For exaMple routine ERRH outputs an error 
Message. So to output an error Messa9e, enter the codes MDF - M6B in 
your pro9raM. (You siMply type in DF 6B as pdrt of your prograM.> 

It is also possible to call the routines which are the NAS-SYS 
co~Mands. To do this use the code ijDf followed by th~ ASCII code for 
the letter of the coMMand. Re9isters HL, DE and BC should be set to 
the values stored in ARG1, ARG2 ~nd ARGJ which would norMally be typed 
in atter the coMMand. For , xaMple codes #DF M57 would call the 
NAS-SYS Urite COMMand routine.· You would need to set HL and ARG1 to 
the start of the data to be written, and DE and ARG2 to t~e next 
address after the end ot the dat~, befare callin9 the ·routine. You 
May need to exa~ine the listin9 of NAS-SYS to learn exactly how the 
coM~ands work, and this is essential in· the case of the Read, Verify 
and Tabulate coMMands. 

You ~i9ht Wdnt to define your own set of coM~ands and routines, or add 
runctions that dre not in NAS~SYS. You can do this becau~e the 
address of the start of the table of routine addresses is stored at 
iSTAB (MOC71-"0C72). You can change this value to point to your own 
table of routine addresses. ExaMine the listin3 of HAS-SYS to learn 
how it works. 

Before the list of the routines you can call, here is the description 
af a special routine called STMON which May be called at address "000D~ 
by the codes #CD "OD ijOO. This routine reinitialises NAS-SYS and 
clears the screen. The point is that · if the coNputer is set up so 
that on Reset it starts execution at an address other than O, then the 
prograM which starts executin9 Cdn set the Stack Pointer and then call 
STHON. It can then continue just as if it had been executed froM 
NAS-SYS, and can use the NAS-SYS routines. 

The listin9 of the NAS-SYS routines follows. You should find the~ 
easy to incorporate into your pro3raMs, and they should allow you to 
develop workin9 prograMs Mor•e quickly. 
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CO DES NAME 
===== ----

HDF N64 NUM 

~DF ij66 TBCD3 

ijDF ij67 TBCD2 

~DF ~68 B2HEX 

~DF K6A CRLF 

~DF M6C TX1 

FUNCTI0N 
----------------
ExaMine ~n input line ~nd convert a hexadeciM~l value 
froM ASCII to binary. Set DE to point to the start of 
the line. Leading bl~nks are ignored. The value is 
ended by a blank or null (0). DE is returned pointin9 
to the next position. If the value is invalid (not 
0-9, A-F, or >~FFFF>, then the Carry flag is set, and 
DE points to the invalid character. The resulting 
value is placed in NUMV (~OC21-ij0C22) ~nd the nuMber af 
characters in the ASCII value is pl~ced in NUMN ("OC2O). 
The HL and A registe~s are Modified. 

Output the v~lue in the HL register in ASCII, followed 
by a space. Also add H and L into the C register. The 
A re9ister is ~odified. 

Output lhe value in the A register in ASCII. Also 
add A into the C register. Th2 A register is Modified. 

Output the value in the A register in ASCII. 
register is Modified. 

The A 

Output a space. The A register is set to d space. 

Output a Carria9e return/linefeed. Ais set to d CR. 

Output the Message "Error" follawed by a CR. 
set to a CR. 

Output HL in ASCII, then a sp~ce, then DE, then 

Ais 

another space. Also, H, L, D and E dre ~dded into 
the C register. Register Ais Modified. 

Send a string of chdracters directly to the serial 
output port. HL Must beset to point to the start of 
the string, dnd B Must beset to the length. The C 
register is set t~ 0 and then all the characters ~re 
added into it. Registers HL, Band A ~re also Modified. 

Send the char~cter in the A register directly to the 
seridl output port. 
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CO DES NAME 

#DF M5B HRET ; 

ttDF tt5C SCALJ 

tlDF M5D TDEL 

MDF 35E FFLP 

#DF Jl5F MFLP 

ttDF 1160 ARGS 

#DF 1162 IN 

MDF 1163 INLIN 

.) 

FIJNCTION 
--------------·--
This is nota norMal routine, but is instead used -to 
end a prograM dnd return control to NAS-SYS. 
See "How to end a pro9raM". 

This is nota nor~al routine, but is instead used to 
call any .other routine, when the routine nuMber is 
not known when the progratt is written. Store the 
routine nuMber ~t address ARGC (nOCOA) and then execute 
codes jDf ~5C. The routine will be called for you. 

U~it for about second (at 4 MHz). 
·B are set to _O. 

Regi ste\"S A and 

Flip one or More bits . af output port O, then 
iM~ediately flip theM back again. Register A Must ha v 
a 1 in each bit position to be flipped. Ais ~odifie d 

Alter the state of (turn on ar off) the tape drive LED. 
Register Ais Modified. 

Load the contents of ARG1 into HL, ARG2 inta DE ' ~nd 
ARG3 into BC. ARG1, 2 dnd 3 are the first three 
values entered atter a NAS-SYS coM~and. You could 
use this routine to pickup extrd v~lues typed in 
as part of the E co~~and used to run the pragraM. 

Sean for an input char~cter. 
an input, like code ijCF (RST 
if there has been an input. 
the Carry flag is set a~d the 
The A register is Modified. 

Instead of waitins for 
8), it just checks to see 
If there has been, then 
character is in A. 

Obtain an input. line. This is the routine •Jsed by 
NAS-SYS toget COMMands. It provides a blinking 
cursor and waits for ENTER or NEULINE to be 
pressed. The DE register is set to the dddress of th e 
start of the line where the cursor was when when the 
line was entered. The A register is Modified. 

l\ r~"teY ~d.,u'\o\~ ih.~ f\Oår;n ~oxo.~ 
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CO DES NAME 

#DF H79 RLIN 

~DF ~7A B1HEX 

#DF M7B BLINK 

~DF M7C CPOS 

~UF ll7E SP2 

tlDF M7F SCALI 

FUNCTION 
======== 

ExaMine an input line ~nd convert up to ten hexadeciMal 
values separated by spaces froM ASCII to binary. Set DE 
t~ point to the start of the line. The line Must end 
with a null (0) character. RLIN uses the HUM routine 
to convert the values. If an invalid value is found or 
if there are More than ten values, the Carry fla9 is 
set. ARGN (MOCOB) is set to the nu~ber of values found. 
ARG1 (ijOCOC-ffOCOD> to ARG10 ("OC1E-HOC1F) are set to the 
values. NAS-SYS uses this routine toget the values 
froM ~OMMands entered. The HL, DE, BC and A registers 
are Modified. 

Output the low or~er (right) half of the A register 
in ASCII. The A re9ister is Modified. 

HE-1< FO~M 
Obtain an input character in the A register. ijhile 
waitin9 tor the input, blink the cursor on the screen. 
The display is not Modified. Registers HL and DE are 

.l'toditied. 

The HL register Must beset to point to a position an 
the screen. Then the routine is called. It sets HL to 
point to the address of the first character on that 
line on the screen. Register Ais Modified. 

Output two spaces. The A register is set to a spac~. 

This is nota norMal routine, but is instead used to 
call any other routine, when the routine nuMber is 
not known when the prograM is written. Store . the 
routine nu~ber in register E ~!ld then execute codes 
ijDf ~7F. The routine will be called for you. 
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INPUT AND OUTPUT 
===========-----
This section describes i~ detail the powerf~l Method which NAS-SYS uses 
to control input and . output, so that you can ~ake best use of 
it. However, it is not necessary to . read or- understand this section 
-~o ~ake extensive use of MAS-SYS and its input and output facilities. 

The desc ri pti ons of th"e N, U and X c or,ttands te 11 you . how to cont l"O 1 • 
ter~inals and printers usin9 NAS-SYS. The Restdrt instructions RIN,· 

• ROUT and PRS enable you to input characters and output sin3le 
characters and r,essag~s. The NAS-SYS routines IN, BLINK and INLIN 
provide various input options, and TBCD3, TBCD2, B2HEX, BtHEX, · sPA~E, 
SP2, CRLF, . ERRH and TX1 provide several sii,ple wciys to output 
data. <HUN and RLIN go a stage further and help you to 9et data froi, 
input lfnes.> 

So at thts point you should knowhow to specify input and output in 
your pro~rar,, arid how to control where this data is te 30 to by the N, 
U and X c6""ands. 

However, you can iontiol where the data is to coMe froM for iftput and 
go to for output, ~uch More flexibly, if you underst3nd the following 
description of hoij NAS-SYS works. 

Beth input · and output wor~ the saMe way, as follows:-

Every ti~e an input or output is requested, a special routine {called · 
-ATE} in NAS-SYS calls each of a nui,ber of input/output handlin9 
routines· in turn. Like all other NAS-SYS routines, these have rotJtine 
nuMbers. There is a table of routine nuMbers for the .input routines, 
and anet.her for the output routines. Each of these tables is ended by 
a null (0). The address of the input -table is stored at ilN 
( NO C 7 5-M O C 7 6 ) , and t h e ad dress o f t h e output tab 1 e i s s t.o red ,, t $ 0 U T 
OI0C73-tl0C74 >. 

As usual in NAS-SYS, the routine nuMbers are converted to actu~l 
addresses by referring to the table of subroutine addresses. The 
address of the start of this table is stored at $STAB (#OC71-~0C72). 

The ATE routine which calls each af the input/output routines in turn, 
' auto~atically preserves the HL, DE and BC re9isters. Output routines· 

Must ~reserve the AF register. Input ~outines r,ust return with the 
C~rry fla9 set and the input character in the A register if there is an 
input·, otherwise the Carry flag ~ust be reset. 

The way that the NAS~SYS N, U and X COMM~nds work is to change the 
addresses of the input and output tables, at SIN and tOUT. NAS-SYS . 
contains alternative input/output tables and other input and- output 
routines for this purpose .. 
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Now that you knowhow the input ~nd output works, you will see that it 
is p~ssible to set up your own tables af routine nuMbers, and then 
change the addf~sses at $IN (~OC75-"0C76) and $OUT <nOC73-»0C74) to 
point to your tables. You May also wish to add your own routines, and 
this is done Mo~t easily by using th~ juMp instructions provided for 
.the U coMMand. NAS-SYS provides soMe routJnes to Make it easier for 
you to change the addr~sses of the tables. These are as follows:-

CODES NAHE FUNCTION 
==== ----------------

~DF 171 Set HL to ihe address of the new output table, then 
call this routine. It chan~es the address for you, 
and returns with the previous address in HL. 

ttDF 172 Set HL to the address of the new input table, then 
call this routine. It ihanses the address for you, 
and returns with the pre~ious address in HL. 

ttDF 177 HNOM Set the output t~ble b~ck to norMal. It returns with . 
the previous address in · HL. 

ttDF 178 NNIM Set the input -table back to nortH.11. . It returns with 
\he previous address in HL. 

• 
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You now need to know the routine nuMbers to put in your 
Must re~eMber to put a O at the end of each table. 
nu~bers are as follows:-

hbles. You 

INPUT ROUTINES 
=========-----
CODE NANE 
---- ----

tt61 KBD 

#7D R•rno 

M70 SRLIN 

tt74 XKBD 

~76 UIN 

OUTPUT ROUTI NES 
------------------------------
CODE NAhE 

Uo5 CRT 

ij6F SRLX 

tt6 E XOUT 

us UOUT 

The routine 

FUNCTION 
----------------

Sean N~seo~ keyboard. 

Sean Nc1scoM keyboard and provide repe~t key feature. 

Sean serial input port. 

Sean extern~l ASCII keyboard. (See X COMMand.) 

User specified input routine . . (See U.coM~and.) 

FUNCTION 
----------------

Display on Nascott screen. See "Screen Edi ting" 
details of facilities. 

Output to serial output port. To.p~, ~ ·"',~~ 

fo-r 

Output to external ASCII device. (See X coM11c1 nd.) 

Output to usel" specified output routine. (See U 
COMMand.) 
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NAS-SYS ~ORKSPACE 
----------------------------------
NAS-SYS requires an area of MeMory to use ~s a workspace. This 
occupies location~ NOCOO to i0C7F, so the first free area for user 
pro9raMs is at IOCSO. The workspace is initialised on Reset. User 
pro9raMs ~dy choose to "ake use of or alter certain values in the 
workspace, so the followin9 table is includid to suppleMent the listing 
of NAS-SYS. The table shows the address and length of each value, in 
hexadeci~al, and its naMe and function. 

ADDR LEN NAHE FUNCTION 

ttOCOO 
itOCOl 
MOCOA 
ttOCOB 
~ococ 
ttOCOE 
~OClO 
tt0C12 
#0Ct4 
110C16 
~OClE 
ttoC20 
#OC21 
JIOC23 
~OC25 
#OC26 
~OC27 
ttOC28 
MOC29 
~OC2B 
~OC2C 
tt0C2E 
ffOC30 
#OC32 
#OC34 
itOC61 
ttOC63 . 
#OC65 
ttOC67 
tlOC69 
ff0C6B 
ttOC6r.t 
ttOC6F 
~OC71 

----------------
1 PORTO Copy af current stdte of output port O. 
9 KMAP Nap of state of keyboard. 
1 ~RGC Routine nu~ber processed by routine SCALJ. 
1 ARGN Nu11ber af Yc1lues in input fine. 
2 ARGl First value entered. 
2 ARG2 Second value entered. 
2 ARG3 Third value entered. 
2 ARG4 Fourth value entered. 
2 ARGS Fifth value entered. 
8 ARG69 Sixth to ninth values entered. 
2 ARGlO Tenth value entered. 

l
oca1 

åGØ"4 

fJClli~ 
0<:..<lq 

1 NUMN NuMber of characters in v~lue exaMined by routine HUM. 
2 NUHV Value returned by routine HUH. 
2 BRKADR Breakpoint address. 
1 BRKVAL Stored value frQM the breakpoint address. 
1 CONFLG Nor"ally O, but set to -1 for the E COMMand. 
t $KOPT Keyboard option. See K COMMand. 
1 iXOPT X option. See X COMMand. 
2 CURSOR Position of the cursor. 
1 ARGX Last co"ttand letter entered. • 
2 KCHT Keyboard repeat counter. 
2 KLONG Keyboard initial repeat delay. 
2 KSHORT Keyboard repeat speed. 
2 KBLINK Cursor blink speed. 

#2D HONSTK NAS-SYS stack. 
2 RBC Register save area. Re9ister BC. 
2 RDE Re3ister save area. Register DE. 
2 RHL Register save area. Register HL. 
2 RAF Re9ister save drea. Re9ister AF. 
2 RPC Re9ister save area. Progrdtt counter. 
2 RSP Register save area. Stack pointer. 
2 SKTABL Length ot keyboard table. 
2 SKTAB Address of last byte in keyboard t~ble. 
2 $STAB Start of table of routine addresses, for routine 00. 

2 $OUT 
2 SIN 
3 SUOUT 
3 $UIN 

Since the tirst routine is in faet nuMber M41, the 
actual table starts tt82 beyond this address. 
Start of tc1ble of output routines. conq) 
Start of hble of input routines, (Ol?<:) V\ ll. @ 
Jur,p to user specified output routine. 6 " n t, oL 

I 

1 
ø 

ttOC73 
ffOC75 
ttOC77 
itOC7A 
MOC7D 3 SNMI 

Jul'lp to user specified input rouUne. ~ { ;tt 
JuMp to brea~,poi nt/NKI routine. NAS-SYS sets . -l't. .. !.~·: 
this to display th_e re•3isters. 0

"~ 6 ·Ctt. 
- -

~ C.. \at 
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ADDRESSING OF VIDEO RAM 
--=====----------------
The video RAM is addressed as shown in the di~gr~M below. The top 
line is addressed after the other . 15, and it is not scrolled by 
NAS-SYS. There is a to byte Margin on the left of ectch line~ ;; then a 
48 byte line, then a 6 byte Margin on the ri3ht. Uhen NAS-SYS clears 
the screen, all visible locations ~re Made blank, and all the Mar~ins 
are set to nulls (0), except for the first 10 bytes, which are to the 
left of line 1, and the last 6 bytes, which c1re to the .· right · of line 
16, the top line. 

LINE LEFT LEFT RIGHT RIGHT 
NO. MARGIN SHIE SIDE END 

---- ------ ------------------------------------- -----------

16 OBCO OBCA OBCB e I • a OBF9 OBFF 

0800 • 080A 'ION : "j ./.JM °.{ 0839 083F 

2 0840 084A 0879 087F 

3 0880 088A 08B9 08BF 

4 08CO 08CA 08F9 08FF 

5 0900 090A 0939 093F I 

6 0940 094A 0979 097F 

7 0960 098A 09B9 09BF 

8 09CO 09CA 09F9 09FF 

9 OAOO OAOA OA39 OA3F 

10 OA40 OA4A OA79 OA7F 

1L 0H80 OA8A OAB9 OABF 

12 OACO OACA OAF9 OAFF 

13 OBOO ' OBOA OB39 OB3F 

14 0B40 OB4A 0B79 OB7F 

15 OB80 OBBA OB8B .... OBB9 OBBF 

---------------------------~---------
~LEFT RIGHT 
SIDE SIDE 
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ZEAP ZSO Asse"bler - Source Listin~ 

0005 HAS-SYS 3 <R1) 

0000 
0000 0008 
0000 OOOA 
0000 oooc 
0000 000D 
0000 0011 
0000 0012 
0000 0013 
0000 0014 
0000 0015 
0000 0016 
0000 0017 
0000 0018 
0000 001B 
0000 005F 

0000 0000 
0000 DOOO 
0000 B000 
0000 FFFA 
0000 FFfD 

0000 0800 
0000 OBOA 
0000 084A 
0000 OBBA 
0000 ocoo 

0000 ocoo 
0000 1000 

ocoo 

0010 URITTEH BY RICHARD BEAL 

0020 CHARACTERS 
0025 
0030 BS 
·oo3S LF 
0040 es 
0045 CR 
0050 CUL 
00SS CUR 
0060 cuu 
0065 CUD 
0070 CSL 
007S CSR 
0080 CH 
0085 CCR 
0090 ESC 
0095 cu 

0105; ROM 
0110 ROM 
0115 DJMP 
0120 YJMP 
012S BPRC 
0130 BPRU 

ORG 0 
EQU MOS 
EQU MOA 
EGU ttOC 
EQU NOD 

EQU M11 l 
EQU M12 
EQU te t 3 
EQU Mt4 
EQU M15 
EGU M t 6 
EQU M 17 
EGU ttt8 
EGU tt1B 
EGU ~5F 

ADDRESSES 
EGU NO 
EQU ~D000 
EQU NBOOO 
EQU MFFFA 
EGU MFFFD 

0140; VIDEO RAM 
0145 VRAH EQU Na.800 
0150 VL1 EQU VRAM+10 
0155 VL2 EQU VL1+64 
0160 VL1S EQU VRAH+~938A 
0165 VEND EGU VRAH+M400 

0175; UORKSPACE RA~ 
0180 RAN EQU· MOCOO 
0185 USRSP EQU M1000 

0200 ; UORKSPACE 
0205 INITZ ORG RAM 
0210; COPY OP PORT 0 
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ocoo. 0001 

OC01 0009 

OCOA 0001 

OCOB 0001 

ococ 0002 
OCOE 0002 

·OC10 0002 
. OC12 0002 

OC14 0002 
OC16 0008 
OC1E 0002 

OC20 0001 

OC21 0002 

OC23 0002 

OC2S OOOl 

OC26 0001 

OC27 0001 

OC28 0001 

OC29 0002 

OC2B 0001 

OC2C 0002 

OC2E 0002 

OC32 0002 

OC34 002D 
OC6t OC6f 

OC61 0002 
OC63 0002 
OC6S 0002 
OC67 0002 
OCo9 0002 

\ 
0 21 5 PO R TO D EF S 1 /

1 

0220 ; KEYBOARD STATUS HAP. 
0225 KMAP DEFS 9 
0230 ; C0HnAND CHAR 
0235 ARGC DEFS 1 
0240 ; NO OF ARGS 
0245 ARGN DEFS 1 
0250 ; UP T0 -10 ARGS 
0255 ~RGl DEFS 2 
0260 ARG2 DEFS 2 
0265 ARG3 DEFS 2 
0270 ARG4 DEFS 2 
~275 ARG5 DEFS 2 . 
0280 ARG69 DEFS 8 
0285 ARG10 DEFS 2 
0290 ; NO OF CHARS IN HEX VALUE 
0295 NUHN . DEFS 1 
0300; HEX VALUE ENTERED 
0305 NUMV DEFS 2 
0310 ; BPT ADDRESS 
0315 BRKADR DEFS 2 
0320 ; BPT VALUE . 
0325 BRKVAL DEFS 1 
0330 ; CONFLG NOT O IF E. COHNAND 
0335 CONFLG .DEFS 1 
0340 ; I< OPTION 
0345 SKOPT DEFS 
0350 ; X OPTION 
0355 SXOPT DEFS 1 
0360 ; CURSOR POSITION 
0365 CURSOR DEFS 2 
0370; LAST COHMAND 
0375 ARGX DEFS 1 
0380 ; REPEHT COUNTER 
0385 KCNT DEFS 2 
0390 ; INITIAL REPEAT DELAY · 
0395 KLONG . DEFS 2 
0400 ; REPEAT SPEED 
0405 KSHORT DEFS 2 
0410; BLINK SPEED 
0415 KBLINK DEFS 2 
0420 · ; MONITOR STACK 
0425 MOHSTK DEFS ~2D 
·0430 STACK EGU S 
0435 ; REGISTER SAVE AREA 
0440 RBC DEFS 2 
0445 'RDE DEFS 2 
0450 RHL DEFS ·2 
0455 RAF DEFS 2 
0460 RPC DEFS 2 
0465 ; USER S? 
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I 
I . 

I 
I 

i L 

I 

I 
I. 

OC6B 0002 

OC6D OC6D 
OC6D OC6D 

OC6D 0002 

OC6F 0002 

OC71 0002 

OC7l 0002 

OC7S 0002 

OC77 0003 
OC7A 0003 
. 

OC7D 0003 

ocao ocao 

0000 
0000 310010 
0003 D708 
0005 C3FE03 

0008 DF62 
OOOA DB 
OOOB tSFB 

0000 C3DE03 

01)10 EJ 
0011 23 
0012 E3 
0013 ES 
0014 FS 
0015 C38405 

0470 RSP DEFS 2 
0475; END OF REG SAVE AREA 
0480 RSAE EOU $ 
0485 IHITR EGU $ 
0490; LEMGTH OF KTAB 
0495 .SKTABL DEFS 2 
0S00; ADDRESS 0F END GF KTAB 
0S0S SKTAB DEFS 2 
0510 . ; ADDRESS OF STAB 
0515 SSTAB DEFS 2 
0520; OUTPUT TABLE 
0525 SOUT DEFS 2 
0530; INPUT TABLE 
0535 SIN DEFS 2 
0540 ; USER JUHPS 
054S SUOUT DEFS 3 
0550 SUIN DEFS 3 
0555; NNI JUHP 
0560 SNNI DEFS 3 

0570; END OF U0RKSPACE 
0575 INITE EGU S 

0590; START OF MONITOR 
0595 START ORG ROK 
0600 LD SP,USRSP 
0605 , RCAL STHON 
0610 JP HRET 

0625 ; GET INPUT 
0630 RIN SCAL ZrN 
0635 RET C 
0640 JR RlN 

0655 ; !NITIALISE MONITOR 
0660 STH0N JP STRTB 

0675 RELATIVE CALL 
0680 ; !NC RET ADDRESS 
0685 RCAL EX (SP>,HL 
0690 INC HL 
0695 EX (SF'>,HL 
0700 PUSH HL 
0705 PUSH AF 
0710 JP RC r~ LB 
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0018 18F6 

001A D700 
001C DF66 
O01E EB 
001F C9 

0020 EJ 
0021 2B 
0022 EJ 
0023 C37DOC 
0026 0000 

0028 E3 
0029 7E 
002A 23 

002B B7 
002C 2006 
002E E3 
002F C9 

·0030 ES 
0031 C35507 

0034 F7 
0035 18F2 
0037 00 

0038 30 
0039 ca 
003A FS 
0038 Fl 
003C 18FA 

0725 ?'suaROUTINE c,~LL 
I 

0730 SCAL JR RCAL 
I 

I 

0745; OUTPUT HL DE, ADD TO SUM . ~ 
0750 TXt RCAL TX2 
0755 TX2 SCAL ZTBCD3 
0760 EX DE,HL 

· 0765 RET 

0780 ; BPT 
0785 ; DECREMENT PC ON STACK 
0790 BRKPJ. EX • ( SP >, HL 
0795 DEC HL 
0800 EX (SP) ,HL 
0805 JP $NM! 
0810 DEFB o,o; FILL 

0825; OUTPUT A STRING 
0830 PRS EX <SP>,HL 
0835 PR51 LD A,<HL> 
0840 IHC HL 
0845; OUTPUT UNLESS 0 
0850 OR A 
0855 JR NZ,PRS2 
0860 EX <SP>,H~ . 
0865 DRET RET 

0880 ; OUTPUT A CHAR 
0885 ROUT PUSH HL 
0890 JP AOUT 

0905 . ; HORE- O'F PRS 
0910 . PRS2 RST ROUT 
0915 JR PRS1 
0920 DEFB . 0; FILL 

0935 ; DELAY 
0940 RDEL DEC A 
0945 RET z 
0950 PUSH AF 
0955 POP AF 
0960 JR RDEL 

0975 DELAY 



003E AF 
003F 47 
0040 FF 
0041 ;FF 
0042 10FC 
00-44 C9 

0045 ES 
0046 21000C 
0049 AE 
004A D300 
004C 7E 
00-4D . D300 
004F E1 
0050 C9 

0051 3E10 
0053 ES 
0054 21000C 
0057 AE 
0058 77 
0059 1.8F2 -

005B FS 
OOSC D301 

005E DB02 
0060 CB77 
0062 28FA 
0064 F1 
0065 C9 

0066 C37DOC 

0069 ES 
006A 2A320C 

• 006D DF 62 
006F 3805 
0071 2B 
0072 7C 
0073 _95 · 
0074 20F7 

0980 TDEL 
0985 
0990 TDEL2 
0995 
1000 
1005 

XOR A 
LD B,A 
RST RDEL 
RST RDEL 
DJNZ TDEL2 
RET 

1020; SET, .RESET BIT IN PO 
1025 FFLP PUSH HL 
1030 LD HL,PORTO 
1035 XOR < HU 
1040 ·OUT (O),A 
1045 LD A,<HL) 
1050 FF2 OUT (0),A 
1055 POP HL 
1060 RET 

1070 
1075 
1080 
1085 
1090 . 
1095 
1100 

; FLIP BIT 4 IH PO 
NFLP LD A,"10 

PUSH HL 
LD HL,PORTO 
XOR (HU 
LD <HU ,A 
JR FF2 

1115; SERIAL OUTPUT TO P1 
1120 SRLX PUSH AF 
1125 OUT ( 1 ) , A 
1130; UAIT UNTIL OUTPUT 
1135 SRL4 IH A,(2) 
1140 BIT 6,~ 
1145 ,_ ,N JR Z,SRL4 
1150 POP AF 
1155 RET 

1170; NHI RESTART 
1175 RNHI JP SNHI 

1190; GET 
1195 BIN 
1200 
120S BIH2 
1210 
1215 
1220 
1225 
1230 

35 

INPUT 
PUSH HL 

l~D---- HL, <KBLINK> 
SCAL Z!H 
JR C,BIN8 
DEC HL 
LD ,~, H 
OR L 
JR NZ,BIN2 



0076 El 123S BIN8 POP HL 
0077 C9 1240 RET 

1255; BLINK UNTIL IHPUT 
0078 2A290C 1260 BLINK LD HL,<CURSOR) 
007B 56 1265 LD D, ( HU 
007C 36SF 1270 LD CHL>,CU 
007E D7E9 1275 RCAL BIH 
0080 72 1280 LD <HU, D 
0081 DS 1285 RET C 
0082 D7E5 1290 RCAL BIN 
0084 30F2 1295 JR NC,BLINK 
0086 C9 1300 RET 

1315 ; CHECK SERIAL Itf 
0087 DB02 1320 SRLIN IH A, (2) 

0089 17 1325 RLA 
008A DO 1330 RET NC 
008B DB01 1-33S IN A, ( 1) 

008D C9 1340 RET 

t3SS; REPEAT KEYBOARD ROUTINE 
OOSE DF6t 1360 RKBD SCAL ZKBD 
0090 3007 13o5 JR NC,RK2 

1370 KEY PRESSED 
0092 2A2EOC 1375 LD HL,<KLONG) 
0095 222COC 1380 LD ( KCNT> ,HL 
0098 C9 1385 RET 

1390 ; KEY NOT PRESSED 
0099 2A2COC 1395 RK2 LD HL, (KCNT) 
009C 2B 1400 DEC HL 
O09D 222COC 1405 LD (KCNT> ,HL 
OOAO 7C 1410 LO _A,H 
OOA1 B5 1 41 S OR L 
OOA2 CO 1420 RET HZ 

1425 TEST AND CLEAR TABLE 
OOA3 21020C 1430 LD HL, KHAP+t 
OOA6 010008 1435 LO BC,M0800 

1440; SET UP MASK IN D 
OOA9 16FF 1445 RKJ LD D,MFF 
OOAB 7D 1450 LD A,L "' OOAC FE06 1455 CP 6 \ 

OOAE 2002 1460 JR NZ ,Rl<S __) OOBO 16BF 1465 LO D,~BF 
0082 FE09 1470 RK5 CP 9 
0084 2002 1475 JR NZ,RK6 
00B6 16C7 1480 • LO D,ijC7 

1485 ; TEST FOR KEY DOWN 
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00B8 7E 1490 RK6 LD A, < HL> 
OOB9 A2 1495 AND D 
OOBA 2806 1500 JR Z,RK7 
OOBC ~OE01 1505 LD C, 1 

1510 . CLEAR KEYS DOUN , 
OOBE 7A 1515 LD . A, D 
OOBF- 2F 1520 CPL 
OOCO A6 1525 AND (HL> 
OOC1 77 1530 LD <HL> ,A 

1535; HEXT ROU 
OOC2 23 1540 RK7 INC HL 
OOCl tOE4 1545 DJNZ RK3 
OOC5 79 1S50 LD A,C 
O0Co B7 1555 OR A 
OOC7 es 1560 RET z 

1565 REPEAT SPEED 
OOCS 2A300C 1570 LD HL, <KSHORTi 
OOCB 222COC 1575 LD (KCNT>,HL 

I' 
I 1590 i KEYBOARD ROUTINE 
I 1595; RESET KBD COUNTER 
I OOCE 3E02 1600 KBD LD A,2 

~ ~•l ~\ 
00D0 CD4SOO 1605 CALL FFLP 

1610 STORE ROU O IN HAP 
11 ( ~l• 00D3 21010C 1615 LD HL,Ki'iAP (b C. ,.,, ~~i(?'·/\J. 

00D6 DBOO 1620 IH A, ( 0 > 
O0D8 2F 1625 CPL Nel ~ .. ,.< 

O0D9 77 1630 LD (HU,A 

1640 . SCAN 8 RO~S , 
l&~ OODA 0608 1645 LD s· 8 

1650; INC KBD COU~TER 
OODC 3E01 1655 KSC1 LD A, 1 
OODE CD4500 1660 CALL FF'LP 
O0E1 23 1665 IHC HL crqJ 1670 ; GET ROU STATUS 

\-14~1 ~e 
'f 

OOE2 DB00 1675 IH A, ( 0) { 
~ 

OOE4 2F 1680 CPL 
OOES E67F 1685 AND M7F bi'"1 &'~ 
OOE7 57 

. ,; 

1690 LD D,~ 
1695 IF KAP DIFFEREi'H 
1700 . FIND OUT UHY 

' \-l.cn~-l-4 ~Y J~t'lrÅ OOE8 AE 17b5 XOR <HU -"' 
O0E9 2004 1710 JR NZ,KSC2 k, ~ -W. I.CA. c. Ø 

1715 ; SCAM NEXT ROU ~a-o,,,--s'kcrl.1-- .. 

OOEB 10EF 1720 KSC1A . OJN KSC1 v 

·OOED 97 
1725 ; HO KEY PRESSED f:7' \ ~j ;i' ~~ 
1730 KSCB OR A rt'~ 

OOEE C9 1735 RET \ e) <).~ 
: C.."< ~<l) I i,t.\'c~ 
.. 
: 
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t 

OOEF AF 
OOFO FF 

OOF1 DBOO 
OOF3 2F 
O0F4 E67F 
OOF6 SF 

OOF7 7A 

OOFS AE 

OOF9 OEFF 
OOFB 1600 
OOFD 37 
·ooFE CB 12 
0100 oc 
0101 1F 
0102 30FA 

0 !.,04 7A 
eft 05 A3 
0106 5F 

0107 7E 
0108 A2 
0109 BB 
010A 28DF 

O10C 7E 
O10D AA 
01 OE 77 

O10F 7B 
0 It 0 87 
0111 28D8 

01 13 3A010C 
0116 E6 t 0 
0118 BO 

1745; UAIT, TO DEBOUNCE 
t 750 KSC2 XOR A 1 ~~-\,-- r-\ n-S 
1755 RS T RDEL j 
1760; GET ROU AGAIN 
1765 IM A,(0) 
1770 CPL 
1775 AND lt7F -

- k 11.CA-- r.. l--c..v"t.. 

1780 LD ST~T,EA .; ~~o-4 ,_ r::, t:: l A 1785; E = NEU n 

1790 LD -A ,D 
1795; A = OLD STATE o IJ'( '5.1 u ~ 

1800 XOR CHL> -~ (J.llj +:r' I\ ~ ' A't~ 
1805; A = CHANGES 
1810 ; FIND CHANGED BIJ_ · . uv~ -f 6<:H~-~ 
181 S LD C , --1 - (l.-~ ~ ) ~ ~~ · ( < ; 
1820 LD D,O et.~~·. ic,~ rw 
1 8 2 S S C F - 4å .a ~ (:-( • }\ ~ 
1830 l<SC4 RL D ~ 000 &ac,u, '-..___./ ti-'-Wd~ 
1835 IHC C "" 
1840 RRA \ / 
1845 JR HC,Ksc4) 1 

1850 ; .C = CO L. CHANGED , ~t}..( // 
1855 D = NASK UITH 1 AT CHANGE ~~/ 
1860 LD A, D jJfr- ______ _,,..~ 

1865 • AND E --- ~boll.w om u,· ~ctt ntd fl 
1870 LD E,A E~~ ho.-..... i hc- .J.~ ~ .. t . 
1875; E = HEU STATE, 
1880; NASKED BY CHANGE 
1885; IF NAP STATE AND NEU 

._ 1890; STATE ~EGUAL IGNORE 
1895 LD" ,(HU 
1900 AH n 
1905 CP E-
1910 JR Z~KSCU ~ cu\~5 
1915; UPDATE NAP 
1920 LD A, <HL> ~ (K'l. 
1925 XOR D 0 f°'C'-\.~ ~"P c.c. 4 

1930 LD <HU ,A J • ) 
1935; IF NEU STATE IS ~ 
1940; KEY RELEASED, SO IGNORE 
1945 LD A,E 
1950 OR A C:Q;\ -\ ~ ~e,... .P~ 1 ·2 -- q_, 

1955 JR .Z,KSC1A 1 ~~ ~~ 
1965 
1970; 
1975; 
1980 
1985 
1990 
1995 

VALUE = SRRRRCCC 
S = 1 I F S H I F ·r 
RRRR=9-ROU NUH BER 
CCC=COLUMN NUMBER 

~~1 ,!) ~> 

LO A,(KHAP> 
AND M 1 0 - b d· rw '4 ~ c\.Q...ho\~.., ~ a½ ,·u 

•. OR B 



I I 
! I 

\. 
' ,. 

0119 87 
011A 87 
011 B ;.87 
011C Bl 

011D 0750 
011F 2806 

0121 E67F 
0123 D74A 
0125 20C6 

0127 79 

0120 21010c 
012B FE41 
Ot2D 3816 
012F FESB 
0131 3012 

0133 CB6o 

0135 2801 
0137 3F 

0138 3A270C 
013B CB47 
013D 79 
013E 2801 
0140 3F 
0141 3802 
0143 C620 

0145 FE40 
0147 2006 

0149 CB6o -
014B 28AO 
014D 1806 

014F CBoE 
0151 2802 
0153 EE40 

0155 CBSE 
OtS7 2802 

2000 
2005 
2010 
2015 

ADD A,A 
ADD A,A 
ADD A,A 
OR C ~ SA~f\f\ O~O 

S RR.I'\ f"\ C. C.<. 

2025 ; 
2030 
2035 
2040; 
2045 
2050 
2055 

SEARCH TABLE 
RCAL KSE ..;.A'd.C.. 4c. 

JR Z,KSCS 
CHECK FOR UNSHIFTED 

AND lt7F 
RCAL KSE 
JR NZ,KSC8 --- <Sc.~ 

2060 ; SET 
2065 KSCS 

A TO ASCII VALUE ~ hrLn~ 
LD A, C jili~c.N/)~-o'·- • 

2075 SUPPORT LO~ER CASE 
2080 LD HL,KM~P 
2085 CP •~ et~~ c. .. ,,: ~ '<. 

2090 JR C,K20 
2095 CP "Z+1 '~ 

1 

2100 JR HC,K20 _ ""'-' u-t.d ~ o...~ d.tl ~ 
2105; IT ISA LETTER 
2110 BIT 4,<HL> 
2115 1 = SHIFT DOUN 
2120 JR Z,K7 ro~ ~6 'P\<-v ~ 
2125 CCF 
2130 ; TEST OPTION 
2135 K7 LD A,CfKOPT) 
2140 BI T O,A 
2145 LD A,C 
2150 JR Z,K8 
2155 CCF • 2160 K8 JR C, K2 0 
2165 ADD A, ~20- ~e.,.,,,~ Q...C'k, ~ 

2175 CONTROL KEYS Åi ~-
2180 ; IF HOT 2, MAY HODIF1 
21as K20 cP He 

2190 JR ' HZ, K30 .'('>i • 
2195 ; IF SHIF T DOUN, NORMAL , ~~~~ 
2200 OTHERUISE I~.,./' 
2205 BIT 4-;<HL> /, 
2210 JR Z KSC81 tJ{)..L ~\'\. 

' I 

2215 JR K35/ ,.· 
2220 ; IF @ DOUN, MODIF 'f 
222s KJO BIT s;rnu " 
2230 JR Z, K3~, 

· 2235 XOR /4 
2240 ; COHTi<OL 
2245 KJS BIT , L> 
2250 JR Z,K40 
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0159 EE40 

015B 21060C 
015E CB76 
0160 2802 
0162 EEBO 

0164 21270C 
0167 CB56 
0169 2802 
016B EESO 

016D 37 
016E C9 

------------ ---·--

016F 2A6FOC 
0172 ED4B6DOC 
0176 EDB9 
0178 C9 

0179 0179 

0179 6000 

O17B 1906 

017D 0007 

O17F 7907 

0181 7C07 

0183 C32FOO 
0186 C32FOO 

0189 C3 
018A 0_18A 

018A 8002 

018C 5000 

2255 XOR tl40 
tfO.,U,.t 

' ,n,c, ~ ..... -(.( 
2260 ; GRAPHIC ' 
2265 K40 LD HL,KHAP+5 
2270 BIT 6, ( HL> 
2275 JR Z,KSS e f . 

\ f\ \ ~ c, \ 00 c,oo\ 

2280 XOR tt80 \ C)PO ~co 

i l C/cJ C cJ C'l ~ C1 .\ri , 

2290 ; K4 OPTION 
2295 ; CHAHGE BIT 7 
2300 KS5 LD HL,iKOPT 
2305 BIT 2,<HL) 
2310 JR Z,K60 
2315 XOR iBO 

2~25; END 
2330 K60 SCF 
2335 RET 

2345 ; SEARCH KEYBOARD TABLE 
2350' KSE LD HL,(SKTAB) 
2355 LD BC,CSKTABL> 
2360 CPDR A - HL i~ €Q 5,/ (;lor-, i. :c ~ 
2365 RET '~"J -<'l:t ';., ,-t<- • til..-1 

~ . 
I),{, u, I ,m,kJ,r,ldt. "'c.,i vci;,~ ·i 

2380 ; UORKSPACE INITIALISA'T ION 
2385 . TABLE , 
2390 INITT EGU $ 

2395 ; LEHGTH 0F KTAB 
2400 IKTABL DEFU KTABE-KTAB 
2405 i END OF KEYBOARD TABLE 
2410 IKTAB DEfU KTABE-t 
2415 ; SUBROUTINE TABLE 
2420 !STAB DEFU STABA- 0 A-"A 
2425 ; OUTPUT TABLE 
2430 IOUT DEFU OUTT1 
2435 ; INPUT TABLE 
2440 IIN DEFW INT1 
2445 ; USER JUMPS ~ 2450 IUOUT JP DRE"T 
2455 IUIN . JP DHET 
24~0 ; HHI JUMP 
2465 INHI DEFB #C3 
2470 IHITX EGU $ 

2480 ; TABLE UITH SPEEDS 
2485 ; INI TIA L REPEAT DELAt 
2490 ILONG DEFU 110280 
2495 ; REPEAT SPEED 
2500 ISHORT DEFU ~0050 
2'~05 ; BLINK SPEED 
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O18E 0001 2510 IBLIHK DEFU tt0100 

,./ 

2525; CRT ROUTIME 
2530; IGNORE NULL OR LF 

0190 B7 2535 CRT OR · A 

0191 es 2540 .RET z 
0192 F5 2545 PUSH AF 
0193 FE0A 2550 CP LF 
0195 2824 2555 JR Z,CRT2 

I 2565 . CLEAR SCREEN , 
0197 FEOC 2570 CP es 

': 0199 2022 2575 JR NZ,CRT6 

1 

2580 . CLEAR TOP LINE , 
O19B 210A08 2585 Lll HL,VL1 
O19E ES 2590 PUSH HL 
O19F 0630 2595 - LD B,48 
O1A1 3620 2600 CR1 LD <H_l f, 11 

OtA3 23 2605 INC HL 

t' 
O1A4 10FB 2610 DJHZ CR1 

261S ; SET HAR GIN 
I: O1A6 0610 2620 LD B, 16 

; : O1A8 3600 2625 CR3 LD (HU, 0 

I I O1AA 23 2630 INC HL 

I OtAB 10FB 2635 DJNZ CR3 

I 2640 . COPY DOUN SCREEN , 

I I 
01AD E.B 2645 EX DE,HL 
OlAE El 2650 POP HL 
OtAF ES 2655 PUSH HL 

i O1B0 01B003 2660 LD BC,VEND-VRAH-~4-10-6 
I 

I ; 
' ! 

01B3 EDBO 2665 LDIR • 
I 

• I 2670 SET TO TOP LEFT 
! I 

I 01B5 El 2675 POP HL 
. I 
t I 

l I 
2685; SET HL TO LEFT SIDE 

! I I I 01B6 DF7C 2690 CRTO SCAL ZCPOS 
I . 

2700; SAVE CURSOR 
01B8 22290C 2705 CRT1 LD (CURSOR),HL 

2715; RETURN 
01BB Fl 2720 CRT2 POP AF 
01BC C9 2725 RET 

2735; SET HL TO CURSOR 
01BD 2A290C 2H0 CRT6 LD HL, (CURSOR> 

2750 ; BS, CUL 
01CO FE08 2755 CP BS 
01C2 201 t 27b0 JR HZ,CRT14 

I I 



01C4 FS 2765 CRT8 PUSH AF 
2770 ~ IGN0RE HARGINS 

01C5 2B 2775 CRT10 DEC HL 
01C6 7E 2780 LD A, (HU 
01C7 87 2785 OR A 
01C8 28FB 2790 JR Z,CRTtO ~ 

01CA F1 2795 POP AF 
01CB FEt1 2800 CP CUL 
01CD 2802 2805 JR Z ,CRT12 
01CF 3620 2810 LD ( HU , 11 

01D1 0763 2815 CRT12 RCAL CTST 
01D3 18Eo 2820 JR CRT2 
01D5 FE11 2825 CRT14 CP CUL 
01D7 28EB 2830 JR Z,CRT8 

2840 . CURSOR HOME, ESC , 
01D9 FE17 2845 CP CH 
OlDB 28D9 2850 JR Z,CRTO 
01D0 FEtB 2855 CP ESC 
01DF 200B 2860 JR NZ,CRT20 
01E1 DF7C 2865 SCAL ZCPOS 
01E3 0630 2870 LD B,48 
01E5 3620 2875 CRT18 LD (HU , 11 

01E7 23 2880 IHC HL 
O1E8 10FB 2885 DJMZ CRT18 
01EA 18CA 2890 JR CRTO 

2900; HEU LIHE, CCR 
OJEC FE0D 2905 CRT20 CP CR 
OlEE 286D 2910 JR Z,CRT38 
01FO FE18 2915 CP CCR 
01F2 200C 2920 JR NZ,CRT25 
01F4 ES 2925 PUSH HL 
01FS DF 7C 2930 SCAL ZCPOS 
01F7 01 2935 POP DE 
OtFB B7 2940 OR A 
01F9 ED52 2945 SBC HL,DE 
01 FB 19 2950 ADD HL~ 
OtFC 28BA 2955 JR Z, CIH 1 
0tFE 185D 2960 JR CRT38 

2970 ; cuu, CUD 
0200 FE13 2975 CRT25 CP cuu 
0202 2008 2980 JR NZ,CRT28 
0204 11C0FF 2985 LD DE., - 64 
0207 19 29<.lO CRT26 ADD HL,DE 
0208 D72C 2995 RCAL CTST 
O20A 18AF 3000 JR CRT2 
O20C FE14 3005 CRT28 CP CUD 
O20E 2005 3010 JR NZ,CRT29 
0210 114000 3015 LD DE,64 
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0213 18F2 3020 JR CRT26 

3030; CSL, CSR 
0215 FE1S 3035 CRT29 CP CSL 
0217 200E 3040 JR NZ,CRT32 
0219 23 3045 CRT30 INC HL 
021A 7E 3050 LD A, <HL> 
021B 2B 3055 DEC HL 
021C B7 3060 OR A 
021D 2004 3065 J.R NZ,CRT31 
021F 3620 3070 LD <HL>," 
0221 1898 3075 JR CRT2 
0223 77 3080 CRT31 LD CHL> ,A 
0224 2J 3085 IM.C HL 
0225 18F2 3090 JR CRT30 
0227 FE16 3095 CRT32 CP CSR 
0229 201F 3100 JR HZ,CRT34 
022B. 0620 3105 LD B," 
022D 7E 3110 CRT33 LD A,<HL> 
022E B7 3115 OR A 

., 

022F 288A 3120 JR Z,CRT2 
0231 70 3125 LD (HU,B 
0232 47 3130 LD B,A 
0233 23 3135 INC HL 
0234 18F7 3140 JR CRT33 

3150; TEST FOR OH SCREEM 
0236 11 OAOS 3155 CTST LD DE,Vll 
0239 B7 3160 OR A 
023A ED52 3165 SBC HL,DE 
023C 19 3170 ADD HL,DE 
023D D8 3175 RET C • 
023E 11BAOB 3180 LD DE,VL15+48 
0241 B7 3185 OR A 
0242 EUS2 3190 SBC HL,DE 
0244 19 3195 ADD HL,DE 
0245 DO 3200 RET NC 
0246 Fl 3205 POP AF 
0247 C3B801 3210 CTB JP CRf 1 

3220; CUR, OTHERS 
02"1A FE12 3225 CRT34 CP CUR 
024C 2801 3230 JR Z,CRT36 
024E 77 323S LD <HL>, A 

3240; IGHORE MARGINS 
024F 23 3245 CRT36 INC HL 
0250 7E 3250 LD A,(1-fL> 
0251 B7 325S OR A 
0252 28FB 3260 JR Z,CRT36 

3270 . TEST HEED FOR CR , 
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I 
I 0254 11CAOB 3275 LD DE,VL15+64 

0257 B7 3280 DR A 
0258 ED52 3285 SBC HL,DE 
025A 19 3290 ADD HL,DE 
025B 20EA 3295 JR NZ,CTB ~ 

3305; DO NEU LINE 
O25D DF7C 3310 CRT38 SCAL ZCF'OS 0~~11 

' 
02SF 114000 3315 LD DE,64 
0262 19 3320 ADD HL,DE 
0263 D701 3325 RCAL CTST «>~~'=>N 

3335 ; SCROLL UP 
0265 110A08 3340 CRT40 LD DE,VL1 
0268 214A08 3345 LD HL,VL2 
026B 017003 3350 LD BC,VEND-VRAM-64-64-16 
026E EDBO 3355 LDIR 

' 
3360 CLEAR BOTTOH LINE 

0270 0630 3365 LD B,48 
0272 2B 3370 CRT50 DEC HL 
0273 3620 3375 LO <HL> , 11 

0275 lOFB 3380 DJNZ CRT50 
0277 18CE 3385 JR CT8 

' 
3395 ; SET HL TO START OF LINE 

0279 7D 3400 CPOS LD A,L 
027A E6CO 3405 AND ttCO 
027C C60A 3410 ADD A,ttOA 
027E 6F 3415 LD L,A 
027F C9 3420 RET 

l 
3435 ; MODIFY COMMAND 

I 
0280 DF60 3440 MODIFY SCAL ZARGS 

3445; OUTPUT ADDRESS 
0282 220COC 3450 ii0D1 LD (ARG1),HL 
0285 DF7E 3455 SCAL ZSP2 
0287 DF66 3460 SCAL ZTBCD3 
0289 7E 3465 LD A, <HU 
028A DF68 3470 SCAL ZB2HEX 

3475 . GET INPUT LINE , 
028C EF 3480 RST Pl<S 
028D 20111111 3485 DEFB 11 ,CIJL,CUL,CUL,O· 

00 
0292 D754 3490 RCAL INLS 

3495 GET ADDRESS 
0294 DF64 3500 SCAL ZNtJM 

. 0296 384C 3505 JR C,MOD9 
0298 iE 3510 LO A, <HL> 
0299 B7 3515 OR A r-· 
Q29A 2848 3520 JR Z, .iOCI 

( 

\ 
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l I 
I 

I 

018E 0001 

0190 B7 
0191 es 
0192 F5 
0193 FEOA 
0195 2824 

0197 FEOC 
0199 2022 

019B 210A08 
019E ES 
019F 0630 
0tA1 3620 
01A3 23 
O1A4 10FB 

01A6 0610 
01A8 3600 
OtAA 23 
OtAB 10FB 

01AD EB 
01AE El 
O1AF ES 
01BO 01B003 
O1B3 EDB0 

01B5 El 

01B6 DF7C 

2510 IBLIMK DEFU ij0100 

2525; CRT ROUTINE 
2530; IGNORE NULL OR LF 
2535 CRT 0R • A 
2540 RET Z 
2545 PUSH AF 
2550 CP LF 
2555 JR Z,CRT2 

2565 
2570 
2575 

; CLEAR SCREEN 
CP es 
JR HZ,CRT6 

2580; 
2585 

CLEAR TOP LINE 

2590 
2595 
2600 CR1 
2605 
2610 
2615; SET 
2620 
2625 CR3 
2630 

LD HL,VL1 
PUSH HL 
LD B,48 
LO (HU, 11 

IHC HL 
DJHZ CRt 

MARGIN 
LD B,16 
LD (HU ,O 
lHC HL 
DJNZ CR3 2635 

2640 
2645 
2650 

; COPY DOUN SCREEN 
EX DE,HL 
POP HL 

2655 
2660 
2665 
2670 
2675 

PUSH HL 
LD BC,VEND-VRArl-64-1O-6 
LDIR • 

SET TO TOP LEFT 
POP HL 

2685; SET HL TO LEFT SIDE 
2690 CRTO SCAL ZCPOS 

2700 ; SAVE CURSOR 
01B8 22290C 2705 CRTt LD (CURSOR),HL 

2715; RETURN 
01BB Ft 2720 CRT2 POP AF 
OtBC C9 2725 RET 

2735 ; SET HL TO CURSOR 
018D 2A290C 27~0 CRT6 LD HL,<CURS0R> 

2750 ; BS, CUL 
01CO FE08 2755 CP BS 
01C2 2011 2760 JR HZ,CRT14 

41 



li 
01C4 FS 2765 CRTB PUSH AF 

2770 ~ IGNORE HARGINS 
01CS 2B 2775 CRTlO DEC HL 
01C6 7E 2780 LD A, <HU 
01C7 B7 2785 OR A 
01C8 28FB 2790 JR Z,CRT10 
01CA F1 2795 POP AF 
01CB FE11 2800 CP CUL 
OlCD 2802 2805 JR Z,CRT12 
01CF 3620 2810 LD <HU, 11 

01D1 D763 2815 CRT12 . RCAL CTST 
01D3 18E6 2820 JR CRT2 
01D5 FE11 2825 CRT14 ep . CUL 
01D7 2BEB 2830 JR Z,CRT8 

2840 CURSOR H0HE, ESC 
01D9 FE17 2845 CP CH 
01DB 28D9 2850 JR Z,CRTO 
01D0 FEtB 2855 CP ESC 
01DF 200B 2860 JR NZ,CRT20 
01E1 DF7C 2865 SCAL ZCPOS 
01E3 0630 2870 LD B,48 
01E5 3620 2875 CRTlB LD <HU," 
01E7 23 2880 INC HL 
01E8 10FB 2885 DJMZ CRT18 
01EA 18CA 2890 JR CRTO 

2900; HEU LINE, CCR 
OtEC FEOD 2905 CRT20 CP CR 
01EE 286D 2910 JR Z,CRT38 
01FO FEt8 2915 • CP CCR 
01F2 200C 2920 JR NZ,CRT25 
01F4 ES 2925 PUSH HL 
01F5 DF7C 2930 SCAL ZCPOS 
01F7 Dl 2935 POP DE 
OtFB B7 · 2940 DR A 
01F9 EDS2 2945 SBC HL,DE 
01 FB 19 2950 ~ Hl~DE 

· 01FC 28BA 2955 Z,CRT1 
01FE 185D 2960 JR CRTJ8 

2970 ; cuu, CUD 
0200 FE13 2975 CRT25 CP cuu 
0202 2008 2980 JR NZ,CRT28 
0204 t 1 COFF 2985 LO DE, -64 
0207 19 29C?O CRT26 ADD HL,DE 
0208 D72C 2995 RCAL CTST-
020A 18AF 3000 JR CRT2 
020-c FE14 3005 CRT28 CP CUD 
020E 2005 3010 JR HZ,CRT29 
0210 114000 3015 LD DE,64 
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0213 18F2 

0215 FE15 
0217 200E 
0219 23 
021A 7E 
021B 2B 
021C B7 
021D 2004 
021F 3620 
0221 1898 
0223 77 
0224 23 
0225 18F2 
0227 FE16 
0229 201F 
022B. 0620 
022D 7E 
022E B7 
022F 288A 
0231 70 
0232 47 
0233 23 
0234 18F7 

0236 110A08 
0239 B7 
023A ED52 
023C 19 
023D DS 
023E 11BAOB 
0241 B7 
0242 EU52 
0244 19 
0245 DO 
0246 Fl 
0247 C3B801 

024A FE12 
024C 2801 
024E 77 

024F 23 
02SO 7E 
0251 B7 
0252 28FB 

3020 JR CRT26 

3030; CSL, CSR 
3035 CRT29 CP CSL 
3040 JR NZ,CRT32 
3045 CRTJO INC HL 
3050 LD A, <HL> • 
3055 DEC HL 
3060 OR A 
3065 J.R NZ,CRT31 
3070 LD (HU," 
3075 JR CRT2 
3080 CRTJ1 LD <HL> ,A 
3085 INC HL 
3090 JR CRT30 
3095 CRT32 CP CSR 
3100 JR NZ,CRT34 
3105 LD B," 
3110 CRT33 LD A,tHL> 
3115 OR A 

., 

3120 JR Z,CRT2 
3125 · LD ( HU ,B 
3130 LD B,A 
3135 IHC HL 
3140 JR CRTJ3 

3150; TEST FOR OH SCREEN 
3155 CTST LD DE,VL1 
3160 OR A 
3165 SBC HL,DE 
3170 ADD HL,DE 
3175 RET C 
3180 LD • DE,VL1S+48 
3185 OR A 
3190 SBC HL,DE 
3195 ADD HL,DE 
3200 RET NC 
3205 POP AF 
3210 CT8 JP CRt1 

3220; CUR, OTHERS 
3225 CRT34 CP CUR 
3230 JR Z,CRT3o 
323S LD (HL>, A 
3240 ; IGNORE MARGINS 
3245 CRT36 INC HL 
3250 LD A, (HL> 
3255 OR A 
3260 JR Z,CRT36 

3270 . TEST HEED FOR CR , 
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0254 11CAOB 3275 LD DE,VL15+64 
0257 Bl 3280 OR A 
0258 ED52 3285 SBC HL,DE 
025A 19 3290 ADD HL,DE 
025B 20EA 3295 JR NZ,CTB 

025D DF7C 
025F 114000 
0262 19 
0263 D7D1 

0265 110A08 
0268 214A08 
O26B 017003 
026E EDBO 

0270 0630 
0272 2B 
0273 3620 
0275 lOFB 
0277 18CE 

0279 7D 
027A E6CO 
027C C60A 
027E 6F 
027F C9 

0280 DF60 

0282 220COC 
0285 DF7E 
0287 DF66 
0289 iE 
O28A DF68 

O28C EF 
028D 20111111 

00 
0292 D754 

0294 DF64 
0296 38.JC 
0298 iE 
0299 &7 
029~ 2848 

3305; DO NEU LINE 
331 0 CRT38 SCAL ZCF'0S o~4Ct lf 

3315 LD DE,64 
3320 ADD HL,DE 
3325 RCAL CTST t0!2!!.~N 

3335; SCROLL UP 
3340 CRT40 LD DE,VL1 
3345 
3350 
3355 · 

LD HL,VL2 
LD BC,VEND-VRAM-64-64-16 
LDIR 

3360; 
3365 

CLEAR BOTTOH LINE 

3370 CRTSO 
3375 
3380 
3385 

3395 ; SET 
3400 CPOS 
3405 
3410 
3415 
3420 

LD B,48 
DEC HL 
LD <HL>, 11 

DJNZ CRT50 
JR CT8 

HL TO START OF LINE 
LD A,L 
AND ijCO 
ADD A,ttOA 
LD L,A 
RET 

3435 ; HODIFY C0MNAND 
3440 HODIFY SCAL ZARGS 
3445; OUTPUT ADDRESS 
3450 110D1 LD ( ARG 1 > , Hf .. 
3455 SCAL ZSP2 
3460 SCAL ZTBCD3 
3465 LD A, (HU 
3470 SCAL ZB2HEX 
3475 · ; GET INPUT LINE 
3480 RST Pl<S 
3485 DEFB 11 ,CIJl..,CUL,CIJL,O 

3490 RCAL INLS 
3495 GET ADDRESS 
3500 SCAL ZNIJM 
3505 JR C,MOD<J 
3510 LD A, <HU 
3515 OR A 
3520 JR Z, ,i0.0'-1 
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029C 23 3525 INC HL 
029D DS 3530 PUSH DE 
029E SE 3535 LD E, <HU 
029F 23 3540 INC HL 
02AO 56 3545 LD D, (HU 
02A1 EB 3550 EX ·DE,HL 
02A2 D1 3555 POP DE 
02A3 0600 3560 LD B,O 

3565; GET EACH ENTRY 
02A5 ES 3570 MOD2 PUSH HL 
02A6 DF64 3575 SCAL ZNUM 
02A8 7E 3580 LD A, (HU 
02A9 B7 3585 OR A 
02AA 2807 3590 JR Z,NOD3 

3595 . PUT INTO KEMORY , 
02AC 23 3600 INC HL 

J605 HL= HUMN+1 = NU~V 
02AD 7E 3610 LD A, ( HL> 
02AE E1 3615 POP HL 
02AF 77 3620 N0D2A LD (HL> ,A . 
02B0 04 3625 IMC B 
02B1 23 3630 INC HL 
02B2 ES 3635 PUSH HL 
02B3 El 3640 MOD3 POP HL 
02B4 1 A 3645 LD A,CDE> 

3650 IF 11 
... RETURN 

02B5 FE2E 3655 CP li 

0237 ca 3660 RET z 
3665 . IF "," SET CHAR , 

02B8 FE2C 3670 CP li , 
j I 02BA 2005 3675 JR NZ,110D4 
j 02BC 13 3680 INC D!: 
~ I 02BD 1 A 3685 LD ~, <DE> 

02BE 13 3690 INC DE 
02BF 18EE 3695 JR MOD2A 

I 3700; INC IF NONE , I 
02C1 78 3705 HOD4 LD A,B 
02C2 87 3710 OR A 
02C3 2001 3715 JR NZ,NODS 
O?CS 23 3720 INC HL 

3725; IF ":
11 GO BACK 

02C6 1A 3730 HODS LD A, <DE) 
02C7 FEJA 3735 CP li: 

02C9 2004 3740 JR NZ,i'iO07 
02CB 2B 3745 DEC HL 
02cc 2a 3750 DEC HL 

'> 02CD 18B3 3755 JR HOOt 
I I 3760; IF ••I" SET TO lJALUE 

02CF FE2F 3765 M007 CP "I 
02D1 200A 3770 JRPZ,M008 \ 

02D3 13 3775 IN DE i 
i 
: 

~ 
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02D4 DF64 3780 SCAL ZNUN 
02D6 380C 3785 JR C,MOD9 
02D8 2A210C 3790 LD HL,<NUHV) 
02DB 18AS 3795 JR MOD1 
02DD B7 3800 HOD8 OR A 
02DE 28A2 3805 JR Z,MOD1 
02EO FE20 · 3810 CP li ;; 

02E2 28Ct 3815 JR Z,MOD2 
02E4 DF6B 3820 M □ D9 SCAL ZERRH 

r 02E6 1898 3825 JR MODIF'i 

3840 ROUTINE TOGET INPUT LINE 
3845 ; STORE BPT BYTE ETC 

02E8 D718 3850 IHLS RCAL BRSTO 
3855 RESET NHI ADDRESS . t.Cmt lo 1/MP a{te., /tltnl Or 

Q2EA 217504 3860 LD HL,TRAP 
I {2PT 

02ED 227EOC 3865 LD ($HHI+1),Hl 
3870 NORHAL START OF ROUTINE 
3875 ; GET INPUT CHAR 

02FO ES 3880 INLIH PUSH HL ~ ----· $CAL u'1>H 

02F 1 DF7B 3885 INL2 SCAL ZBLINK 

l 02F3 F7 3890 RST ROUT 
02F4 FEOD 3895 CP CR Cr\:. <U> H 

02F6 20F9 3900 JR NZ, INL2 

l: 3905 SET DE TO START OF INPUT 
02F8 2A290C 3910 LD HL,<CURSOR) 
02FB t1COFF 3915 LD DE,-64 40\-\ 

02FE 19 3920 ADD HL,DE 
02FF EB 3925 EX DE,HL 
0300 El 3930 POP HL 
0301 C9 3935 RET 

3950 ; STORE BPT BYTE AND 
3955 . SET CONFLG TO 0 , 

0302 AF 3960 BRSTO XOR A 
0303 32260C 3965 LD (CONFLG>,A 
0306 2A230C 3970 LD HL,CBRKADR> 
0309 7E 3975 LD A, (HU 
030A 322SOC 3980 LD ( BRKVAL>, A 
0300 C9 3985 RET 

4000 TABULATE COMMAND 
4005 ; IF HL>=DE THEN END 

030E DF6A 4010 TBt SCAL ZCRLF 
0310 C1 4015 · POP BC 
0311 B7 4020 OR A 
0312 ED52 4025 SBC HL,DE 
0314 19 4030 ADD HL,DE 
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0315 DO 4035 RET HC 
4040 ; CONTROL SCROLLING 

0316 78 4045 TB2 LD A,B 
0317 Bl 4050 OR C 
031'8 2007 4055 JR NZ,TB3 
031A CF 4060 RST RIM 
031B FE1B 4065 CP ESC 
031D CB 4070 RET z 

4075; START OF ROUTINE 
031E CDF604 4080 TABCDE CALL ARGS3 
0321 OB 4085 TB3 DEC BC 

I 
0322 es 4090 PUSH BC 

4095 . OUTPUT ADDRESS , 
0323 DF7E 4100 SCAL ZSP2 

0325 DF66 4105 SCAL ZTBCD3 
0327 E5 4110 PUSH HL 

4115 OUTPUT 8+ARG4 BYTES 
0328 3A120C 4120 LD A,<ARG4) 
032B C60B 4125 ADD A,8 
032D 47 4130 LD B,A 
032E es 413S PUSH BC 

4140; HEX OUTPUT 
032F 3AtSOC 4145 TB4 LD A,(ARGS+l) 
0332 B7 4150 OR A 
0333 2005 4155 JR MZ,TB4A 

• 0335 7E 4160 LD A, ( HL> 

0336 DF68 4165 SCAL ZB2HEX 
0338 DF69 4170 SCAL ZSPACE 
033A 23 4175 TB4A INC HL 

: l t 033B 10F2 4180 DJNZ TB4 
4185 ASCII OUTPUT 

033D DF7E 4190 SCAL ZSP2 
033F Cl 4195 POP BC 

,,1 

0340 Et 4200 POP• HL 
0341 3A140C 4205 TBS LD A,(ARGS) 

; 
0344 B7 4210 OR A, 

\ 
0345 200C 4215 JR HZ, TB8 

0347 7E 4220 LD A, <HU 

' 
0348 3C 4225 INC A 

0349 E67F 4230 AHD tt7F 
034B FE21 4235 CP ij21 

r 
I I ( 034D 7E 4240 LD A' <HL> 

i 034E 3002 4245 JR MC, TB6 
! 
r 0350 3E2E 4250 LD A,". 

0352 F7 4255 TB6 RST ROUT 

I 03S3 23 4260 TBS INC HL 

~ 0354 10EB 4265 DJNZ TB5 
"t 0356 18B6 4270 JR 

Tu 
I 

,1 

4285 OUTPUT HL THEN SPACE 
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0358 7C 4290 TBCD3 LD A,H 
0359 DF67 4295 SCAL ZTBCD2 
035B 7D 4300 LD A,L 
035C DF67 4305 SCAL ZTBCD2 

,; 

4320 ; OUTPUT SPACE 
035E 3E20 4325 SPACE LD A, .. 
0360 F7 4330 RST ROUT 
0361 C9 4335 RET 

4350 ; OUTPUT TUO SPACES 
0362 D7FA 4355 SP2 RCAL SPACE 
0364 1 BFB 4360 JR SPACE 

4375 ; ERROR MESSAGE 
0366 EF 4380 ERRH RST PRS 
0367 4572726F 4385 DEFN /E1"ror/ 

72 
036C 00 4390 DEFB 0 

4405 ; OUTPUT CR 
036D 3EOD 4410 CRLF LD A,CR 
036F F7 4-41S RST ROUT 
0370 C9 4420 RET 

4435 ; ADD iO CHECKSUM, OU TP UT 
0371 FS 4440 TBCD2 PUSH AF 

I 0372 81 4445 ADD A,C 

' 
0373 4F 4450 LD C,A 
0374 Ft 4455 POP AF 

li 4470 ; OUTPUT A 
I - 0375 FS 4475 B2HEX PUSH AF 

0376 tF 4480 RRA 
0377 1F 4485 RRA 
0378 1F 4490 RRA 
0379 lF 4495 RRA 
037A D701 4500 RCAL B1HE:X 
037C F1 4505 POP AF 

4515 ; OUTPUT LOU HALF A 
037D EoOF 4520 BtHEX AND ttOF 
037F C690 4525 ADD A,~90 
0381 27 • 4530 DAA 
0382 CE40 4535 ADC A,.t40 . 

t 
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0384 27 4540 DAA 
4545 OUTPUT CHAR 

0385 F7 4550 RST R0UT 
0386 C9 4555 RET 

4570 READ IN HEX VALLIE 
4575 DE = INPUT LINE 
4580 NUHN = NO 0F CHARS 
4585 ; NUHV = VALUE 

\; 
0387 1A 4590 MUH LD A, <DE) 

4595 · ; IGHORE BLANKS 
0388 FE2·0 4600 CP .. 

I 
038A 13 4605 INC DE 

f I 038B 28FA 4610 JR Z~NUM 

038D 1B 4615 DEC DE 

. I 
4620 . NUMV, HUMN = 0 

I 
, 

038E 210000 4625 ,LD HL,O 
0391 22210c 4630 LD (NUMV),HL 

0394 AF 4635 X0R A 

I I 
039S 21200C 4640 LD HL,HUMN 
0398 77 4645 LD <HU ,tt 

4650; GET CHAR 
0399 1 A 4655 MN1 LD A, <DE) 

4660 CHECK FOR END 
I 

I 039A B7 4665 OR A 

d 039B ca 4670 RET z 
J 039C FE20 4675 CP li 

l 
039E ca 4680 RET z 

' i 

4685 ; COHVERT FROM ASCII 

' j 

4690 ; . IF LT O INVALID 
, 039F D630 4695 SLIB. "0 

03A1 DB 4700 RET C 
4705 . lF LT 10 THEM Ol<, ·so NN2 , 

03A2 FEOA 4710 CP to 

03A4 380B 4715 JR C,HN2 
4720 . CONVERT A/F FROM ASCII , 

03A6 D607 4725 SUB "A-"0-10 
4730 . IF LT 10 INVALID , 

03A8 FEOA 4735 CP 10 
03AA DS 4740 RET C 

4745 IF GE t 6 INVALID 

03AB FE10 4750 CP 16 
03AD 3802 4755 JR C,NN2 

4760 INVALID 
03AF .37 4765 SCF 

i 03BO C9 4770 RET 
i 

4780 IJALID CHAR FOUHU 
4785 ; POINT TO HEXT CHAR 

i ~ 
03B 1 13 4790 HN2 INC DE 

I 

1· I 
fi • 

I I • 

! I I 
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◄ 795 rnc HUHN 
03B2 34 4800 !NC (HU 

4805 PUT VALUE IN NUHV, R0TATING 
4810 PREVIOUS CONTENTS 

03B3 23 4815 INC HL 
O3B4 ED6F 4820 RLD 
03B6 23 4825 INC HL 
03B7 ED6F 4830 RLD 
03B9 2B 4835 DEC HL 
03BA 2B 4840 DEC HL 
03BB 28DC 4845 JR Z,NN1 
03BD 1B 48S0 DEC DE 
03BE 37 48S5 SCF 
03BF C9 4860 RET 

4875 ; GET ARGUHENTS 
03CO 010BOC 4880 RLIN LD BC, Al~GN 
03C3 AF 488S XOR A 
03C4 02 4890 LD (BC),A 

4895 ; GET VALLIE 
4900 ; C SET IF INVALID 

03C5 DF64 · 4905 RL2 SCAL ZHUH 
03C7 DB 4910 RET C 

4915 CHECK FOR END 
03C8 7E 4920 LD A, ( HL> 
03C9 B7 492S OR A 
03CA ca 4930 RET z 

4935 COPY TO ARGl /10 
03CB 23 4940 INC HL 
03CC 03 4945 INC BC 
03CD 7E 4950 LD A, ( HL> 
03CE 02 4955 LD (BC>,A 
03CF 23 4960 INC HL 
03D0 03 4965 INC BC 
03D1 7E 4970 LD A, < HU 
03[12 02 4975 LD (BC),A 

4980 IHC ARGH 
03D3 210BOC 4985 LD HL,ARGN 
03D6 34 4990 INC (HU 
03D7 7E 4995 LD A, <HU 
03D8 FEOB S000 CP 11 
03DA 38E9 soos - JR C,RL2 
03DC 37 5010 SCF 
030D C9 5015 RET 

5030 MONITOR INITIALISATION 
5035 ; RESTORE BPT BYTE 

1 03DE D766 5040 STRTB RCAL BRRES 

III 5045 ; SET UORKS PACE TO 0 

l 
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03EO 11000C S050 LD DE,IHITZ 

03E3 066D 5055 LD B, INITR-INITZ 

03E5 AF 5060 XOR A 
03E6 12 5065 SH LD (DE>,A 
03E7 13 5070 INC DE 
03EtJ 1 OFC 5075 DJNZ ST4 

5080 SET UORKSPACE FROM TABLE 
03EA 217901 5085 LD HL, INITT 
03ED 011100 5090 LD BC,INITE-INITR-2 
03FO EDBO 5095 LDIR 

5100 . SET SPEEDS FROM TABl.E , 
03F2 112EOC · 5105 LD DE,KLOHG 
03F5 010600 5110 LD BC,6 
03F8 EDBO S115 LDIR 

5120 . CLEAR SCREEN , 
03FA EF 5125 RST PRS 
03FB or"I\ S130 DEFB cs,o 
03FD C9 -135 RET 

I 5150 . USER RETURN , 
I I 

515S; RESET STACKS 
I 
I 03FE 3t610C 5160 KRET LD SP,STACK 
I I 

0401 210010 5165 LD HL,USRSP 
0404 226BOC 5170 LD <RSP),HL 
0407 EF 5175 RST PRS 
0408 2D2D204E 5180 'lEFM /-- NAS-SYS 3 --/ 

41532D53 
59532033 
202D2D 

i I 
.\ 0417 ODOO 5185 QEFB CR,O 

J 0419 D72B 5190 RCAL BRRES 
I 

• 

'. i 
I \ 

' I ; 5205 , KAIN MONITOR LOOP 
• I 

I 5210 ; GET ~INE AND OBEY 
041B CDE802 5215 PARSE CAlL IHLS ; (;4t •~'-

041E 012BOC 5220 LD BC,ARGX 
5225 ; IF COnMAND IS BLANK, AND 
5230 PREVIOUS COHMAND HOT s, 
5235 . IGHORE IT ,. 

0421 1A S240 LD A, (DE) ; ()E -: S~t-f- o'f ;.,..p-f I 

0422 FE20 5245 CP " 
0424 2005 5250 JR NZ,PA2 
0426 OA 5255 LD A,<BC) 
0427 FE53 5260 Cf' "S 

04-29 20FO 5265 JR NZ,PARSE 
5270; CHECK AND STORE 

042B FE41 5275 F'A2 Cf' "A 

I , 042D 380{1 5280 JR C,PERR 

i 042F FESB 5285 Cf' "Z+l 

f 
-! 

l \ 
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0431 3009 5290 JR NC,PERR 
0433 02 5295 LD < BC >, A 
0434 320A0C 5300 LD CARGC),A 

5305 . POINT TO NEXT .:HAR 
' 0437 13 5310 INC DE 

531S . GET ARGS 
' 0438 DF79 5320 SCAL ZRLIN (tl.lW : 'i,G o /-1 ~t~ 

O43A 3004 5325 JR NC,PEND ,'( '~ i 1,.'1(/ 

O43C DF6B 5330 PERR SCAL ZERRH /: /ff{m .: 2h~ J.-1 

O43E 18DB 5335 JR PARSE 
5340; CALL COMKAND ROUTINE 

0440 DF60 5345 PEND SCAL ZARGS ~A~';, -; Li e: j:. f;./L : ARG1 

0442 DFSC 5350 SCAL ZSCALJ Df: ' .. 2 

0444 1 SDS 5355 PA7 JR PARSE 
G (: • . 3 

St.JtlL ':) •• SP,DI-/ 

5370; RESTORE BPT BtTE 

.li 0446 2A230C 5375 BRRES LD HL,<BRKADR) 
0449 7C 5380 LD A,H 
O44A BS 5385 OR L 

' I 
' JI 

OHB ca S390 RET z 
O44C 3A250C 5395 LD A, ( BRl<VAU 
OHF 77 5400 LD <HL> ,A 
0450 C9 5405 RET 

t 5420; THE EXECUTE COMMAHD 

- 5425; CONFLG NOT O IF E COMHAND 
0451 JEFF 5430 EXEC LD A,-1 

➔ 
~ .. l 

• 
~ .. 
-1 

0453 32260C 5435 LD (COHFLG>,A 

544S ; EXECUTE AND STEP COHMANDS 
5450 ; DISCARD RETURN 

0456 Ft 5455 STEP POP AF 
5460 ; IF NO ADDRESS ENTERED, 
5465. ; USE STORED USER PC 

0457 3A0B0C 5470 LD A,(ARGN) 
O45A B7 5475 OR A 
O45B 2803 5480 JR Z,EXEC2 

5485 . USER PC= HEU ADDRESS 
' O45D 22690C 5490 LD (RPC) ,HL 

5495 ; RESTORE REGS BC DE HL AF 
OHO et 5500 EXEC2 POP BC 
0461 D1 5505 POP DE 
0462 El 5510 POP HL 
0463 F1 5515 POP AF 

5520 _; RESTORE USER SP 
0464 ED7B6B0C 5525 LD SP, (RSP) 

5530 f'Ul' USER PC ON TOP OF STACI< 
0468 ES 5535 PUSH HL 
0469 2A690C 5540 LD HL,<RPC) 

52 
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046C EJ 5545 EX ( SP >, Hl 

5550 . SET BIT 3 OF PO, TO , 
5555 . ACTIVATE NHI , 

046D FS 5560 PUSH AF 
046E JEOS 5565 LD A,8 

0470 D300 5570 OUT (0) ,A 

0472 F1 5575 POP AF 
5580 . EXECUTE ONESTEP OF PROGRAM , 

0473 ED45 5585 RETH 

5600; COKE HERE AFTER NHI OR BPT 

0-475 FS 5605 TRAP PUSH AF 
0476 ES 5610 PUSH HL 

5615 . RESET NMI BIT IN PO 
' 0477 JAOOOC 5620 LD A,<PORTO> 

047A D300 5625 OUT (O),A 

5630 . IF COHFLG NOT O THEM E , 
5635 . SO EXECUTE NORMALLY 

' 047C 3A260C 5640 LD A,(CONFLG) 

047F B7 5645 OR A 

0480 280D 5650 JR Z,ER1 
5655 • STORE BPT BYlE, , 
5660 SET COHFLG TO O FOR 

I : i I 

: , I 
5665 . ton OR BPT, , 

! I I 
S670 ; • AND INSERT RESTART 

I 
0481 CD0203 5675 CALL BRSTO 

I I I 0485 7C 5680 LD A,H 
I . 
: . I 0486 BS 5685 OR L 

I: 0487 2802 5690 JR Z,TRAP8 
I 

.I I 
0489 36E7 5695 LD (HL>, ttE7 

' I 

I il I 

5700 ; EXECUTE PROG~AM NORMALLY 
048B E1 5705 TRAPS POP HL 

048C F1 5710 POP AF 

048D ED45 5715 RETM 

5725 RESTORE BPT BYTE, 

I 

5730 ; STORE USER REGISTERS 

.I 048F D7BS 5735 ER1 RCAL BRRES 
0491 n·s 5740 PUSH DE 
0492 es 5745 PUSH BC 

5750 STACK HAS: PC AF HL DE BC 
5755 . SET HL TO USER SP 

' 0493 210000 5760 LD HL,O 

I 

0496 39 5765 ADD HL,SP 

' 
5770 . SET NOtUTOR SP 

I 

, 
I I .. 0497 31610C 5775 LD SP,STACK 

5780 COPY USER REGS FROM USER 
5785 . STACK TO REG SAVE AREA , 

049A 11o 1 oc 5790 LD DE,STACK 

049D 010A00 5795 LD BC, 10 
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04AO EDBO 5800 LDIR 
5805 STORE USER SP 

04A2 226BOC 5810 LD (RSP>,HL 
04AS D702 5815 RCAL PREGS 
04A7. t 89B 5820 JR PA7 

5830 ; OUTPUT REGISTERS ~ 

04A9 EF S835 PREGS RST PRS 
04AA 1800 S840 DEFB CCR,O 

5845; SP PC AF HL -DE BC 
04AC 216DOC 5850 LD . HL,RSAE 
04AF 0606 585S LD B,6 
04B1 2B 5860 ER2 DEC HL 
04B2 56 . 5865 LD D, ( HL> 
04B3 2B 5870 DEC HL 
04B4 SE 5875 LD E, <HU 
04BS ES 5880 PUSH HL 
04B6 EB 5885 EX . DE ,HL 
04B7 SE 5890 LD E, < HU 
04B8 23 5895 INC HL 
04B9 56 5900 LD D, <HL> 
04BA 2B 5905 DEC HL · 
04BB DF6C 5910 SCAL ZTX1 
04BD El 591 s. POP Hl 

- 04BE DF7E !920 SCAL ZSP2 
04CO 10EF 5925 DJHZ ER2 

5930 I REG 
04C2 ED57 5935 LD A,I 
04C4 DF6B 5940 • SCAL ZB2HEX 
04C6 DF69 5945 SCAL ZSPACE 

5950 IX IY REGS 
04C8 DDE5 5955 PUSH IX 
04CA El 5960 POP HL 
04CB DF66 5965 SCAL ZTBCD3 
04CD FDES S970 PUSH IY 
04CF E1 597S POP HL 
04D0 DF66 5980 SCAL ZTB°CD3 

5985 F REG 
04D2 3A670C 5990 LD A, ( RAF) 
04D5 11E604 5995 LD DE,ESTR-1 
04D8 0608 6000 LD B,8 
04DA 13 6005 ER4 IHC DE 
04D8 17 6010 RLA 
04DC FS 6015 PUSH AF 
04DD 1 A 6020 LD A, (DE> 
04DE 3001 6025 JR NC,ER6 
04EO F7 6030 RST ROUT 
04E1 Fl 6035 ER6 POP AF 
04E2 10F6 6040 DJNZ ER4 
04E4 DF6A 6045 SCAL ZCRLF 
04E6 C9 6050 RET 
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li 
I' 
I. 
I 

• I. 
l I 

' ' I 

/ . 
! . I 

I 
I 

I ' j I!' I . ' • I • 
I 

6060 .; STRING FOR FLAGS 
04E7 S35A0048 6065 ESTR DEFB 11 S,"Z,O,"H 
04EB 00504E43 6070 DEFB O,"P,"N,"C 

6085; GET ARGUMENTS 
04EF 2AOCOC 6090 ARGS LD HL,(ARG1) 
04F2 EDSBOEOC 6095 ARGS2 LD DE,<ARG2) 
04F6 ED4B100C 6100 ARGS3 -LD BC,(ARG3) 
04FA C9 6105 RET 

04FB DFSF 

04FD DFSD 

04FF DF77 
0501 ES 

0502 AF 
0503 47 
0504 DF6F 
0S06 10FC 

0508 DF60 
050A D7E6 
OSOC EB 
OSOD 37 
OSOE ED52 

0510 DA7U06 
0513 EB 

0514 AF 
.051S FF 

0516 0605 
0518 DF6F 
051A JEFF 
OS1C 10FA 

051E AF 
051F BA 
0520 2002 
0522 43 
0523 04 

6120 · ; URITE COHHAHD 
612S URITE SCAL ZHFLP 
6130 ; UAIT 
613S . SCAL ZTDEL 
6140; OUTPUT TO CRT ONLY 
6145 SCAL ZNNOH 
6150 PUSH HL 
615S; OUTPUT 256 NULLS 
6160 XOR A 
6165 LD B,A 
6170 UJ SCAL ZSRLX 
6175 ·DJNZ U3 
6180 ; CALCULATE LENGTH-1 
6185 SCAL ZARGS 
6190 U4 RCAL ARGS2 
6195 EX DE,HL 
6200 SCF 
6205 SBC HL,DE 
6210 IF ·LEN-1 IS NEG, END 
6215 JP C,R1Y 
6 2 2 0 EX • DE , HL 
6225 ; HL= START . 
6230 DE= LENGTH-1 
6235 UAIT 
6240 XOR A 
6245 RST RDEL 
6250 OUTPUT 00 FF FF FF FF 
6255 LD B,S 
6260 U5 SCAL ZSRLX 
6265 LD A,MFF 
6270 DJNZ US 
6275; IF BLOCK O, S;T LEN TO E+1 
6280 XOR A 
6285 CP D 
6290 JR .NZ,U6 
6295 LD B,E 
6300 INC B 
6305 SETE TO LENGTH 
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0524 58 6310 U6 LD E,B 
6315 OUTPUT START ADDRESS 

0525 7D 6320 LD A,L 
0526 DF6F 6325 SCAL ZSRLX 
0528 7C 6330 LD A,H 

~ 

0529 DF6F 6335 SCAL ZSRLX 
6340 OUTPUT LENGTH OF DATA 

052B 7B 6345 LD A,E 
052C DF6F 6350 SCAL ZSRLX 

6355 . OUTPUT BL0CK NUMBER , 
052E 7A 6360 LD A,D 
052F DF6F 6365 SCAL ZSRLX 

6370 HOU DISPLAY ALL THIS 
6375 AND OUTPUT HEADER CHECKSUH 

0531 OEOO 6380 LD c,o 
0533 DF6C 6385 SCAL ZTX1 
0535 79 6390 LD A,C 
0536 DF6F 6395 SCAL ZSRLX 

6400 OUTPUT THE BL0CK 
0538 DF6D 6405 SCAL ZSOUT 

6410 . OUTPUT CHECKSUM AND NULLS , 

" 
053A 060B 6415 LD B, 11 
053C 79 6420 LD A,C 
053D DF6F 6425 U9 SCAL ZSRLX 
053F AF 6430 XOR A 
0540 10FB 6435 DJNZ U9 

. ' 64-40 CRLF CREAD HAS SAME TIMING) 
i 0542 DF6A 6445 SCAL ZCRLF 

. , 0544 18C4 6450 JR U4 
; 

1 

I 
6465 . !COPY C0MMAND 

I 
, 

6470 IF ARG1 GE ARG2, GO TO 
6475 . LDIR COPY 

' 0S46 B7 6480 !COPY OR A 
0S47 ED52 6485 SBC HL,DE 
0549 19 6490 ADD • HL,DE 
0S4A 1009 6495 JR NC,COPY 

6500 SET TO END NOT START 
O54C OB 6505 DEC BC 
054D EB 6510 EX DE,HL 
054E 09 6515 ADD HL,BC 
0S4F EB 6520 EX DE,HL 
0550 09 6525 ADD HL,BC 
0551 03 6530 IKC BC 
0552 EDBB 6535 LDDR 
0554 C9 6540 RET 

I 6555 ; COPY C0MHAND 

• 0555 EDBO 6560 COPY LDIR 
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0557 C9 6565 RET 

6580; ARITHNETIC COMMAND 
0558 EB 6585 ARITH EX DE,HL 
0559 E5 6590 PUSH HL 

6595 . SUM , 
05SA 19 6600 ADD HL,DE 
055B DF66 6605 SCAL ZTBC.D3 

6610 . DIFFERENCE , 
OSSD El 6615 POP HL 
OSSE B7 6620 OR A 
055F ED52 6625 SBC HL,DE 
0561 DF66 . 6630 SCAL ZTBCD3 

6635 . OFFSET · , 
0563 2B 6640 DEC HL 
0564 2B 6645 DEC HL 
0565 7C 6650 LD A,H 
0566 CBOS 6655 RLC L 
0568 CEOO 6660 ADC A,O 
056A 2806 6665 JR Z,AOK 

6670 ; NO GOOD SO?? 
056C EF 6675 ANG RST PRS 
056D 3F3FODOO 6680 DEFB 11 1, .. 1,CR,O 
0571 C9 6685 RET 

• 6690 ; OUTPUT OFFSET 
0572 7D 6695 AOK LD A,L 
0573 OF 6700 RRCA 
0574 IIF68 6705 A7 SCAL ZB2HEX 
0576 C36D03 6710 JP CRLF 

6725 . OUTPUT.COHMAND , 
0579 44 6730 0 LD B,H 
057A 4D 6735 LD C,L 
057B ED59 6740 OUT <C>,E 
057D C9 6745 RET 

6760 I OUERY COHMAND , 
057E 4~ 6765 Q LD B,H 
057F 4D 6770 LD C,L 
0580 ED78 6775 IN A,<C> 
0S82 18FO 6780 JR A7 

6795 ; RELATIVE CALL RESTART 
0584 D5 6800 RCALB PUSH DE 

6805 ; SET HL TO RET · ADDR 
0585 210600 6810 LD H~,6 
0588 39 6815 Ar1D HL,SP 
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0589 5E 
058A 23 
058B 56 
058C EB 
058D 2B 

058E 2B 
058F CBSE 
0591 23 
0592 200B 

0594 5E 

0595 7B 
0596 17 
0597 9F 
0598 57 
0599 23 
059A 19 
O59B D1 
059C F1 
059D· EJ 

059E C9 

O59F SE 
OSAO 1600 
05A2 2A710C 
OSAS 19 
0SA6 19 
05A7 5E 
05AB 23 
05A9 56 
OSAA EB 
OSAB 18EE 

OSAD ES 
0SAE F5 
OSAF DS 
OSBO 210A0C 
05B3 18EA 

6820 
6825 
6830 
6835 
6840 
6845 
6850 
6855 
6860 
6865 
6870; 
6875 
6880 
6885 
6890 
6895 
6900 
6905 
6910 

LD E, ( HL> 
INC HL 
LD D,CHL> 
EX DE,HL 
DEC HL 

RCAL 0R SCAL'? 
DEC HL 
BIT 3, <HL> 
IMC HL 
JR NZ, SCAL2 • 

GET OFFSET 
LD E, (HU 

E = OFFSET, SET D 
LD A,E 
RLA 
SBC A,A 
LD D,A 
IHC HL 

6915 RCAL4 
6920 

ADD HL,DE 
POP DE 
POP AF 

6925 
6930 
6935 

EX CSP) ,HL 
FAKE JUMP TO ROUTINE 

RET 

6950; SUBR0UTINE CALL RESTART 
6955 ; .GET ROUTINE NO. 
6960 SCAL2 LD E,<HL) 
6965 SCAL3 LD D,O 
6970 LD HL,($STAB> 
6975 ADD ·HL,DE 
6980 ADD HL,DE 
6985 LD E,<HL> 
6990 INC HL 
6995 LD D,<HL) 
7000 EX DE,HL 
7005 JR RCAL4 SQOH 

7020 SUBROUTINE FOR CALL 
7025; ROUTINE NO. AT ARGC, 5P ; ~,,1 H 
7030 SCALJ PUSH HL 
7035 PUSH AF 
7040 PUSH DE 
704S LD Hl,ARGC 
7050 JR SCAL2 S9F H 

7065 SUBROUTINE FOR CALL 
7070 ROUTINE NO. INE 
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05B5 ES 
OSB6 FS 
05B7 DS 
05B8 18E6· 

.7075 SCALl PUSH HL 
7080 PUSH AF 
7085 PUSH DE 
7090 JR SCAL3 

/ 
7105; KEYBOARD T~BLE flv 

OSBA FFFFFFFF 7110 KTAB DEFB ffFF,MFF,NFF,#FF; 100 
05BE FFFFFFFF 7115 DEFB IFF,MFF,IFF,KFF 104 
OSC2 OSFFSEFF 7120 DEFB HOB,IFF,MSE,NFF, 108 BS,LF 
05C6 8809FFFF 712S DEFB N88,N09,NFF,NFF; IOC CS,CR 
05CA FF3E2E46 7130 DEFB NFF,13E,M2E,146; 110 LRU 
OSCE 36BEAEOE 7135 DEFB #36,NBE,NAE,NOE; 114 DLR,CH 
05D2 FFFFFF89 7140 DEFB MFF,HFF,NFF,V89; 118 ESC 
05D6 FFFFFFFF 7145 DEFB IFF,NFF,MFF,IFF; 11C 
05DA 149C9BA3 7150 DEFB Mt4,M9C,N9B,MA3; 120 "I 
OSDE 92C2BAB2 7155 DEFB 192,MC2,NBA,MB2; 124 $%&' 
OSE2 AAA298AO 7t60 DEFB IAA,t1A2,N98,IAO; 128 ()t+ 
05E6 290A2119 7toS DEFB 129,NOA,121,119; M2C ,-.1 
05EA 1A1C1B23 7170 DEFB 11A,t11C,tt1B,f2 -·; 1130 0123 
OSEE 12423A32 .7175 DEFB #t2,N42,M3A,N3 • 134 4567 
05F2 2A221820 7180 DEFB tl2A,N22,118,120, 138 89:; 
OSF6 A98AA199 7185 DEFB MA9,N8A,JÅ})l99; N3C <=>! 
OSFA 0D2C4113 7190 DEFB MOD,M2C,1141,ltl; M40 eABC 
OSFE 3B334310 7195 DEFB N3B,N33,M43,110; M44 DEFG 
0602. 402D3830 7200 DEFB M40, N2D, 1138, 130; M48 HIJK 
0606 28313925 7205 DEFB 128,i31,N39,125; M4C LHNO 
060A 1D241534 7210 DEFB 11D,M24,N15,N34; M50 1PGRS 
060E 4S3S112B 7215 DEFB 14S,H35,N11,Ø2B; MS~ \ruvu 
0612 443D3C1E 7220 DEFB M44,N3D,H3C,11E; ~S8 ~YZC 
0616 9Et69A96 7225 DEFB N9E,M16,N9A,196; MSC ~

1

. J""_ 
061A 061A 7230 KTABE EQU S • 1' SF 

061A 7D 
061B 32270C 
061E C9 

061F 22230C 
0622 C9 

7245; KEYBOARD CONMAND 
7250 ; STORE K OPTIONS 
7255 KOP LD A,L 
7260 LD ($KOPT>,A 
7265 RET 

7280; BPT CONHAHD 
7285; STORE !PT ADDRESS 
7290 BREAK LD (BRKADR>,HL 
7295 RET 

7310; GENERATE COHnAND 
7315; OUTPUT CONNANDS TO 80TH 

0623 217-407 ·7320 G • · •• LD ~HL,OUTT2 
0626 DF71 ,· 7325 SCAL ZNOH 
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0628 E5 7330 PUSH HL 
0629 214D06 ·i335 • LD HL,GDS 
062C 0606 7340 LD B,GDSE-GDS 
062"E 7E 7345 62 LD A,<HL) 
062F F7 7350 RST ROUT ;. 

7355; UAIT 
0630 OE14 7360 LD c,2O 
0632 AF 7365 • XOR A 
0633 FF 7370 64 RST RDEL 
0634 OD 7375 DEC C 

. 0635 20FC 7380 JR NZ,64 
0637 23 7395 · INC HL 
0638 10F4 7390 DJNZ 62 

7395 . OUTPUT THE DATA I 

063A DF57 7400 SCAL "U 
7405 UAIT 

063C AF 7410 XOR A 

Q 
063D FF 7415 RST • RDEL 

7420 . OUTPUT "E 11 . , 
063E JE45 7425 LD A,"E 
0640 F7 7430 RST ROUl • 7435 . OUTPUT EXECUlION ADDRESS , 
06~1 2A100C 7440 LD HL,(ARG3) 

~ 06H DF66 7445 SCAL _ZTBCDJ 

I 0646 3EOD 7450 LD A,CR 
7455 FINAL CR, END 

0648 -F7 7460 RST ROUT 
0649 E 1 7465 POP HL 
064A DF71 7470 SCAL ZNOH 
064C C9 7475 RET 

7485; COHHANDS OUTPUT BY GENERATE 
064D 0D45300D 7490 GDS DEFB CR,"E,wo,cR;"R,CR 

I 
520D 

0653 06S3 7495 GDSE EGU t 

~ 7510 . STRING TO SERIAL OUTPUT 
' 7515 HL= · ADDRESS 

7520 . B =·LENGTH , 
7525 ; C = CHECKSUM 

06S3 OEOO 7530 SOUT LD ,,o 
0655 7E 7535 S01 LD A, <HL> 
0656 DFoF 7540 SCAL isRLX 
0658 81 7545 ADD A,C 
0659 4F 7550 LD C,A 
065A 23 7555 INC HL 
06SB 10F8 7560 DJNZ S01 
0650 C9 ,sos RET 
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7S80 ; READ ROUTINE 
065E DFSF 7585 READ . SCAL ZMFLP 

7590 . NORKAL TABLES 
' 0660 DF77 7595 SCAL ZNNOK 

0662 E5 7600 PUSH HL 

0663 DF78 760S SCAL ZNNIH 

0665 ES 761"0 PUSH HL 
7615 . LOOK FOR 4 IFF CHARS , 
7620; OR 4 ESC CHARS 

0666 0603 . 7625 Rt LD B,3 

0668 4F 7630 LD C,A 
0669 CF 7635 R2 RST RIM 
066A B9 7640 CP C 

066B 20F9 . 7645 JR HZ,R1 
066D 10FA • 7650 DJNZ R2 
066F FEFF • 7655 CP IIFF 

0671 · 2810 7660 JR . Z,RJ 
0673 FE1B 7665 CP ESC 

0675 20EF 7670 JR ·NZ,Rt 
7'67_5 ; END, RESTORE TABLES 

il 
0677 . EF 7680 R1U RST PRS 

0678 1800 7685 DEFB CCR,O 

! , 067A El 7690 Rtx POP HL 

: I 

067B DF72 7695 SCAL ZNIH 

. I I . 
067D El 7700 R1Y POP HL 

1

1 •• 067E .DF71 7705 SCAL ZNOK 

I' 0680 Cl5100 7710 JP MFLP 

; I; :1 I 
7715 ; GET HEADER DATA 

0683 CF 7720 R3 RST RIN 
I' I 
'I I 

0684 6F 772S LD L,A · 
I I 

I I : 
0685 CF 7730 RST RIN 

I 

I 
0686 67 7735 L~ H,A 

J I 

I p I 0687 CF • 7740 RST RIN 

\ i 
'. i ' 

0688 SF 7745 LD E,A 

I 

0~89 CF 7750 RST RIN 

I 068A 57 7755 LD D,A 
I I: . I . ·I, 

7760 . DISPLAY AND CHECK , 
I, 068B .OEOO 7765 LD c,o 

068D DF6C 7770 SCAL ZTX1 

i, 068F CF 7775 RST RIM 

i ; 0690 B9 7780 CP C 
0691 2029 7785 JR NZ,R6 

l 
7790 • OFFSET 

I 
' 

I 
0693 JAOBOC 7795 LD A, (ARGH) 

t. 0696 B7 7800 OR A 
I 

ti 0697 2805 7805 JR Z,R3A 

!:i 
0699 ED4BOCOC 7810 LD B~, < ARG 1) 

j 
069D 09 781"5 ADD HL,BC 

I 
L , 7820 ; SET B TO LENGTH 

I ,I j 

11 1 
069E 43 7825 R3A LD B,E 

7830 . LOAD THE DATA 

! i 
' 

I 
61 
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I 
069F OEOO 7835 LD C ,O . 
06A1 3A2BOC 7840 R4 LD A,<ARGX) 
06A4- FE52 7845 CP "R 
06A6 2803 7850 JR Z,R4A 
06A8 CF 7855 RST RIN 

I 
06A9 1802 7860 JR R4C 
06AB CF 7865 R4A RST RIN 
06AC 77 7870 LD <HL> ,A 
06AD E5 7875 R4C PUSH HL 
06AE 2A290C 7880 LD HL,<CURSOR) 
06B1 77 7885 LD <HL>, A 
06B2 E1 7890 POP HL 
06B3 81 7895 ADD A,C 
06B4 4F 7900 LD C,A 
06B5 23 7905 INC HL 
06B6 10E9 7910 DJHZ R4 

7915 • CHECK AGAINST CHECKSUM , 
06B8 CF 7920 RST RIM 
06B9 B9 7925 CP C 
06BA 2806 7930 JR Z,R7 

7935; ERROR FOUND 
06BC EF 7940 Rø RST PRS 
06BD 3F2000 7945 DEFB N1, .. . , 0 
06CO 18A4 7950 .JR R1 

7955; CR, TEST FOR END 
06C2 EF 7960 R7 RST PRS 
06C3 2E2000 7965 DEFB ... ," ,O 
06C6 AF 7970 XOR A 
06C7 BA 797S CP D 
06C8 209C 7980 JR NZ,R1 
06CA 18AB 7985 JR R1U 

8000 ; USER I/ O COMNAND 
06C.C 217B07 8005 UP LD HL, INTU 
06CF DF72 8010 SCAL ZNIM 
0601 217807 8015 LD HL,OUTTU 
06D4 DF71 8020 SCAL ZNON 
06D6 C9 8025 RET 

• 8040 ; EXTERHAL (X) COHMAND 
06D7 7D 8045 XP LD A., L flf{G--1 i Hl . 
06D8 32280C 8050 LD < SXOPT > ,A 
06D8 217F07 8055 LD Hl, I NTX - u~'tF 

06DE DF72 8060 SCAL ZNlM 
06EO 217707 8065 LD • HL,OUTTX 
06E3 DF 71 80 70 SCAL ZNOM 
06E5 .C9 8075 RET 

62 



8090; X INPUT ROUTINE 
8095; CHECK FOR INPUT 

06E6 DF70 8100 XKBD SCAL ZSRLIN 
06EB DO 8105 RET NC 

8110 STRIP PARITY 
06E9 E67F 8115 AHD M7F 

8120 IF FULL DUPLEX, SEND BACK 
06EB 21280C 8125 LD HL,UOPT 
06EE CB6E 8130 BIT 5, ( HU 

06FO CC1D07 8135 CALL Z,XSOPO 
8140 . TRANSPARENT HODE , 

06FJ CB4E 8145 BIT 1, (HU 

06FS 200D 8150 JR NZ,XK4 
, 8155 . SUPPLY LF , 

06F7 FS 8160 PUSH AF 
06F8 D71B 8165 RCAL XSOPL 
06FA F1 8170 POP AF 

8175 IF ESCAPE OR NULL ENTERED 
8180 . ASSUME PROGRAM UILL NOT , 

I I li . 
8185 . OUTPUT THE CHAR , 

06FB B7 8190 OR A 

06FC 2806 8195 JR Z,XK-4 

06FE FE1B 8200 CP ESC 

I 0700 2802 8205 JR Z,XK4 

•• I\ 
0702 CBFE 8210 SET 7' (HL) 

; ,1 :: 
0704 37 8215 XK4 SCF 
0705 C9 8220 RET 

I ·l 1 • 

fi I 
J 8~35; X OUTPUT ROU"TINE 

I 
I 0706 FS 8240 XOUT PUSH ~F 

8245 . OUTPUT UNLESS BIT 7 SET , 
8250 . TO SUPPRESS SERIAL OUTPUT , 

0707 21280C 8255 LD HL, UOPT 

070A CB7E 8260 BIT 7' (HL) 

070C CC1307 8265 CALL Z,XSOP 
8270 . TURN OFF SUPPRESSION . ' , 

I I 070F CBBE 

11 

8275 RES 7, (HL) 

i 
0711 F 1 8280 POP AF 
0712 C9 8285 RET 

8295 ; OUTPUT CHAR AND LF 
0713 D708 8300 XSOP RCAL XSOPO 

8305 ; IF IT UAS A CR AND BIT 4 
8310 . OF SXOPT = O, OUTPUT LF , 

0715 .FEOD 8315 XSOPL CP CR 
0717 CO 8320 RET NZ 
0718 CB6o 8325 BIT 4, < HL> 
071A CO 8330 RET NZ 
071 B 3EOA 8335 LD A,LF 
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~ 

071D B7 
O71E F5 

O71F EA2407 
0722 EES0 

0724 CB46 
0726 2802 
0728 EEBO 

O72A CDSBOO 

O72D F1 
O72E C9 

072F DF63 
0731 18FC 

0733 DF78 

0735 217907 
0738 ES 
0739 2A730C 
073C E3 
073D 22730C 
0740 El 
0741 C9 

0742 217C07 
·0745 ES 
0746 2A750C_ 
0749 E3 
074A 227S0C 
0740 El 
074E C9 

074F ES 
0750 21750C 
0753 1803 
0755 21730C 

8345 ; OUTPUT ASCII CHAR 
8350 -; SET PARITY ETC 
8355 XSOPO OR A 
8360 PUSH AF 
8365 . t1AKE PARITY EVEN , 
8370 JP PE,XS0P2 
837S XOR tl80 
8380; IF BIT OSET, MAKE IT ODD 
8385 XSOP2 BIT 0, < HU 
8390 JR Z,XSOP4 
8395 XOR MBO 
8400; OUTPUT IT 
8405 XSOP4 CALL SRLX 
8410 . RESTORE ORIGINAL VALUE , 
8415 POP AF 
8420 RET 

8435; TERMINAL PROGRAM 
8440 XN SCAL ZINLIN 
8445 JR XN 

8460 ; KAKE $IN AND 10UT HORNAL 
8465 NORMAL SCAL ZNNIM 

8475; SET 
8480 HNOH 
8485 NOM 
8490 
8495 
8500 
8505 
8510 

8525; SET 
8530 HNIH 
8535 HIK 
8540 
8545 
8550 
8555 
8560 

NEU OUTPUT TABLE 
LD HL,oun1 
PUSH HL 
LD HL,<~OUT) 
EX <SP),HL 
LD c soun, HL 
POP HL 
RET 

NEU INPUT T,~BLE 
LD HL,INT1 
PUSH HL 
LD HL,(SIN) 
EX (SP) ,HL 
LD (SIN) , HL 
POP HL 
RET 

8575 ADDRESS TABLE EXECUTION 
8580 IN PUSH HL SC4L &'l.. 1-\ . 

8585 
8590 
8595 

LD HL,U~ L,..:.--i , ~ve- u 
JR ATE iPbv, 

AOUT LO HL,tO~T 

\ øc:. ~s ,~ 
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ij 

I I 

.. 1. 
11 

' 1 • 
I' 

l . 
I ! I 

I 

I 

' ! 

\ 

O7S8 DS 
0759 es 
O75A SE 
O7.SB 23 
O7SC 56 

O75D FS 
O75E 1A 
O75F 1l 

0760 87 
0761 280C 
0763 6F 
076-4 f 1 

0765 DS 
0766 B7 
0767 SD 
0768 CDBSOS 
O76B D1 
O76C 30EF 

·o76E FS 
O76F F1 
0770 C1 
0771 D1 
0772 E1 
0773 C9 

0774 65 
0775 6F 
0776 00 
0777 6E 
0778 75 

( 0779 65 
Lo77A oo 

O77B 764- ·-
- O77C 7D 

O77D 70 
O77E 00 

- O77F 74 
0780 7D 
0781 00 

8600 ; GET STÅRT 0F TA~LE Vec.t ~aj~J ·~ 'Ai: 

8605 ATE • PUSH DE ✓ 

8610 PUSH BC 
8615 LD E, (HL) 

1;1. 'iftJ;g, [~ e:---8620 IMC HL 
8625 LD D, <HL> 
8630; GET ROUTINE NUHBEF 
8635 AH PUSH AF f.l / Æ:3~ 

A, <DE> CO"'r9l.:; 
J!.l . - -it 

8640 LD 
8645 INC DE 
8650 . CHECK FOR END 

' ~.e,u !-l~ 
8655 OR A ,::-- ~æ).J...CV 

8660 JR Z,AT6 . e.e,..,,-f"\-\_ -8665 LD L,A ""> Hl. -b CX:.'-S 

8670 POP AF 
8675 . CALL ROUTINE , 
8680 PUSH DE 
8685 OR A 

8690 LD E:r-
8695 CALL SCALl-
8700 POP DE 
870S JR NC,AH 
8710 PUSH Af 
8715 AH POP AF 
8720 POP BC 
8725 POP DE 
8730 POP HL 
8735 RET 

\/1 
8750; OUTPUT TåtLES 
8755 0UTT2 DEfl ZCRT 
8760 DEFB ZSRLX 
8765 DEFB 0 

~6 

A-ac._ ~-"'d.,~ .t4.,l -

{, 

'N.J,._ r 

::.r·"" ', 

8770 0UTTX DEFB ZXOUT 
8775 OUTTU DEFB- ZUOUT 

{ 8780 0UTTt DEFB ZCRT =- ~F,E-1'\. n1:::.s{; T 

\ 8785 DEFB O 
1 

8800 
880S 
8810 
8815 
8820 
8825 
8830 
8835 

; INPUT TABLES 
INTU DEFB ZUIN 
INT t DEFB ZRKB-D ~ e: rart 

DEFB ZSRLIN 
DEFB 0 

INTX DEFB ZXKBD 
DEFB ZRKBD 
DEFB 0 

8850; SUBROUTIHE TABLE 
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i(d.~cld.n::L oi cdJr . 

1 8855 ; STARTS UITH "A" 
0782 5805 8860 STABA .DEFU ARITH 
0784 1F06 8865 DEFU BREAK 
0786 5505 8870 DEFU COPY 
0788 OODO 8875 DEFU DJMP 
078A 5104 8880 DEFU EXEC 
078C 6603 888S DEFU ERRH 
078E 2306 8890 DEFU G 
0790 2F07 8895 DEFU XN 
0792 4605 8900 DEFU !COPY 
0794 FAFF 8905 DEFU BPRC 
0796 1AOo 8910 DEFU KOP 
0798 6603 8915 · DEFU ERRH 
079A 8002 8920 DEFU HODIFY 
079C 3307 892S DEFU NORMAL 
079E 7905 8930 DEFU 0 
07AO A904 8935 DEFU PREGS 
07A2 7EOS 8940 DEFU Q 
07A4 5E06 8945 DEFU READ 
07A6 5604 8950 DEFU STEP 
07A8 1E03 895S DEFU TABCDE 
07AA CC06 8960 DEFU UP 
07AC SE06 8965 DEFU READ 
07AE FB04 8970 DEFU URITE 
07BO D706 8975 DEFU XP 
07B2 OOBO 8980 DEFU YJNP 
07B4 FDFF 8985 DEFU BPRU 

·A" •. '-il li 
,i'' : l.fV.l 

c ·. 4~"' 
o''" : ~4\.l. 

07B6 FEOJ ·s990 DEF"u° NRE_T_;--tt-5B __ _ 
07B8 ADOS 899S DEFU SCALJ; ~5C 
07BA 3EOO 9000 DEFU TDEL; ~SD 
07BC 4500 900S DEFU FFLP; ~SE 
07BE 5100 9010 DEFU HFLP; ij5f 
07CO EF04 9015 DEFU ARGS; ~60 
07C2 CEOO 9020 DEFU KBD; ~61 
07C4 4F07 9025 DEFU IN; 162 
07C6 F002 9030 DEFU INLIN; ~63 
07CS 8703 9035 DEFU NUH; fl64 
07CA 9001 9040 DEFU CRT; - M65 
07CC 5803 9045 DEFU TBCD3; M66 
07CE 7103 9050 · DEFU TBCD2; M67 
07DO 7503 9055 DEFU B2HEX; 168 
07D2 SE03 9060 DEFU SPACE; . ~69 
07D4 6D03 9065 DEFU CRLF; ij6A 
07D6 6603 9070 DEFU ERRK; Ø6B 
07D8 1AOO 907S . DEFU TX1; M6C · 
07DA 5306 9080 DEFU SOUT; #6D . 
07DC 0607 9085 DEFU XOUT; M6E 
07DE SBOO· 9090 DEFU SRLX; #6F 
07EO 8700 9095 DEFU SRLIN; 170 
07E2 3807 9100 DEFU NOH; 171 
07E4 4507 910S DEFU NIM; 172 
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07E6 5807 911 0 DEFU ATE; #73 
07E8 E606 9115 DEFU Xf<BD; #74 
07EA 770C 9120 DEFU SUOUT; #75 
07EC 7AOC 9125 DEFU SUIN; M76 
07EE 3507 9130 DEFU HNOH; tt77 
07FO 4207 9135 DEFU NNIH; ~78 
07F2 C003 9140 DEFU RLIN; tt79 

I ! 07F4 7D03 9145 DEFU BtHEX; tt7A 
07F6 7800 9150 DEFU BLINK; tt7B 
07F8 7902 9155 DEFU CPOS; tt7C 
07FA 8EOO 9160 DEFU RKBD; M7D 
07FC 6203 9165 DEFU SP2; UE 
07FE B505 9170 DEFU SCALI ; . ~7F 

9185 ; SUBROUTINE CALL TABLE 
f ! 0800 OOSB 9190 ZHRET EOU itSB 

0800 005C 9195 ZSCALJ EGU MSC 
0B00 005D 9200 ZTDEL EGU tt5D 
0800 OOSE 9205 ZFFLP EGU ~SE 
0800 OOSF 9210 ZMFLP EOU ~SF 
0800 0060 9215 ZARGS EGU #60 
0800 0061 9220 ZKBD EOU M61 
0800 0062 9225 . ZIH EaU tt62 

I 0800 0063 9230 ZINLIN EOU #63 
I 0800 0064 9235 ZHUH EGU tl64 
I 0800 0065 9240 ZCRT EOU tt65 I I 0800 0066 9245 ZTBCD3 EGU ij66 
·/ 0800 0067 9250 ZTBCD2 EQU M67 

I 

I 
0800 0068 9255 ZB2HEX EGU ~68 

I I' 0800 0069 9260 ZSPACE: EGU ~69 
I I 0800 006A 9265 ·zcRLF Eau M6A 

,i 0800 006B 9270 ZERRti EQJ,J "6B 
I 

l 0800 006C 9275 ZTX1 EOU M6C 
li , 0800 0060 9280 ZSOUT EQU tt6D 
. ' ! 0800 006E 9285 ZXOUT EQU ~6E 

' 

/J 
i 0800 006F 9290 ZSRLX EQU ttoF 
i 0800 0070 9295 ZSRLIN EQU H70 f 

0800 .007 t 9300 2NOM EaU tt71 
0800 0072 9305 ZNIM EGU ij72 

I 0800 0073 9310 ZATE EGU tt73 
I . 
I 0800 0074 9315 ZXKBD EOU H74 

it 
': 0800 0075 9320 ZUOUT EQU M75 

I 

0800 0076 9325 ZUIH EOU M76 
0800 0077 9330 ZNHOH rnu ~77 • 

I 0800 0078 9335 ZNNIH rnu ~78 

I i· 0800 0079 9340 ZRLIN EOU M79 
I . 0800 007A 9345 ZB1HEX Eau M7A 

j: 0800 007B 9350 ZBLINK EOU M7B 
' . 0800 ·007C 9355 ZCF'OS EGU uc I : 
: ! 0800 0070 9360 ZRKBD EQU VD 
I; 
I' ! i 

! 
I I 

; 
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0800 007E 
0800 007F 

9365 ZSP2 EGU ijJE 
9370 ZSCALI EOU M7F 

9385 SPARE 
9390; --- NONE 

0800 0800 9405 NEHD EOU 1 
9410; END OF LISTING 

ZEAP ZSO AsseNbler - SyNbol Table 

OC7SH 0535 $IN 
OC6FH 0505 SKTAB 
OC7DH 0560 SNMI 
OC71H 0515 SSTAB 
OC77H 0545 $UOUT 
OS74H 6705 A7 
0572H 6695 AOK 
OCOCH 0255 ARG1 
OCOEH 0260 ARG2 
OC12H 0270 ARG4 
OC16H 0280 ARG69 
OCOBH 0245 ARGN 
04F2H 6095 ARGS2 
OC2BH 0375 ARGX 
075DH 8635 AH 
0758H 8605 A TE 
037SH 4475 B2HEX 
006DH 1205 BIN2 
0078H 1260 BLINK 
FFFDH 0130 BPRU 
OC23H 0315 BRKADR 
OC25H 0325 BRKVAL 
0302H 3960 BRSTO 
0018H 0085 CCR 
OC26H 0335 CONFLG 
0279H 3400 CPOS 
01AtH 2600 CRl 
036DH 441 0 CRLF 
01B6H 2690 CRTO 
01C5H 2775 CRT10 
01DSH 2825 CRT14 
OtBBH 2720 CRT2 
0200H 2975 CRT25 
020CH ~005 CRT28 

· 0219H 3045 CRT30 
0227H 3095 CRT32 
024AH 3225 CRT34 
025DH 3310 CRT38 

68 

OC27H 0345 $KOPT 
OC6DH 0495 $KTABL 
OC7JH 0525 SOUT 
OC7AH 0550 iUIN 
OC2BH 0355 UOPT 
056CH 6675 ANG 
075SH 8595 AOUT 
0ClEH 0285 ARG1O 
OCtOH 0265 ARG3 
OC14H 0275 ARG5 
OCOAH 0235 ARGC 
04EFH 6090 ARGS 
04F6H 6100 ARGS3 
0558H 6585 ARITH 
076FH 8715 AT6 
037DH 4520 B1HEX 
0069H t 195 BIN 
0076H 1235 BIN8 
FFFAH 0125 BPRC 
061FH 7290 BREAK 
0020H 0790 BRKPT 
0446H 5375 BRRES 
OOOBH 0030 BS 
0017H 0080 CH 
0555H 6560 COPY 
900DH 0045 CR 
01A8H 2625 CR3 
0190H 2535 CRT 
01B8H 2705 CRTt 
01DtH 2815 CRTt2 
01E5H 2875 CRT18 
01ECH 2905 CRT20 
0207H 2990 CRT26 
0215H 3035 CRT29 
0223H 3080 CRT31 
022DH 3110 CRT33 
024FH 3245 CRT36 
0265H 3340 CRT40 



0272H 3370 CRTSO OtBDH 2740 CRT6 
01C4H 2765 CRT8 OOOCH 0040 es 
0015H 0070 CSL 0016H 0075 CSR 
0247H 3210 CTB 0236H 3155 CTST 
OOSFH 0095 CU 0014H 0065 CUD 
0011H 0050 CUL 0012H 0055 CUR 
OC29H 0365 CURSOR 0013H 0060 CUU 
DOOOH 0115 DJNP 002FH 0865 DRET 
048FH 5735 ERl 04B1H 5860 ER2 
04DAH 6005 ER4 04E1H 6035 ER6 
0366H 4380 ERRH 001BH 0090 ESC 
04E7H 6065 ESTR 0451H S430 EXEC 
0460H 5500 EXEC2 004DH 1050 FF2 
0045H 1025 FFLP 0623H 7320 G 
062EH 7345 62 0633H 7370 G4 
064DH 7490 GDS 0653H 7495 GDSE 
OtBEH 2510 I BLINK 0546H 6480 lCOPY 
0181H 2440 IIN 017BH 2410 IKTAB 
0179H 2400 IKTABL 018AH 2490 ILONG 
074FH 8580 IH OCSOH 0575 IHITE 
OC6DH 0485 HHTR 0179H 2390 IHITT 
018AH 2470 INITX OCOOH 0205 INITZ 
02F1H 3885 INL2 02FOH 3880 INLIH 
02EBH 3850 IHLS 0189H 2465 INHI 
077CH 8810 INT1 077BH 8805 INTU 
077FH 8825 INTX 017FH 2430 IOUT 
01SCH 2500 ISH-ORT 01iDH 2420 ISTAB 
0186H 2455 IUIN 0183H 2450 IUOUT 
0145H 2185 K20 014FH 2225 K30 

I 

I 0155H 2245 K35 015BH 2245 K40 
•I 0164H 2300 KSS 016DH e'2330 K60 
il. 0138H 2135 K7 0141H 2160 K8 
' i OOCEH 1600 KBD OC32H 0415 KBLINK 
!1 

OC2CH 0385 KCNT OC2EH 0395 KLONG 
f , : 

_OC01H 0225 KHAP 061 AH 7255 KOP 
I OODCH 1655 KSC1 OOEBH 1720 KSCtA 

OOEFH 1750 KSC2 OOFEH 1830 KSC4 
i, 0127H 2065 KSC5 OOE.DH 1730 KSCB 
i Ot6FH 2350 KSE OC30H 0405 KSHORT 
I 

I 
05BAH 7110 KTAB 061AH 7230 KTABE 

/1 OOOAH 0035 LF 0051H 1075 HFLP 
I. 0282H 3450 HOD1 02A5H 3570 MOD2 

02AFH 3620 MOD2A 02B3H 3640 HODJ 

11 

02C1H 3705 HOD4 02C6H 3730 HOD5 

,! 
02CFH 3765 HOD7 02DDH 3800 MODS 
02E4H 3820 HOD9 0280H 3440 HODIFY 

11 
I 

OC34H 0425 HONSTK 03FEH 5160 HRET 
0800H 9405 NEND 0745H 853S HIH 

': 0399H 4655 NN1 03B1H 4790 NN2 
I 

0742H 8530 NNil1 0735H 8480 HNOM 
0738H 8485 NOH 0733H 8465 NORMAL 
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0387H 4590 NUN 
OC21H 0305 NUHV 
0779H 8780 OUTT1 
0778H 8775 OUTTU 
042BH 5275 PA2 
041BH 521S PARSE 
OHCH 5330 PERR 
04A9H 5835 PREGS 
0029H 0835 PRS1 
0S7EH 6765 G 
0677H 7680 R1U 
067DH 7700 R1Y 
0683H 7720 RJ 
06A1H 7840 R4 
06ADH 7875 R4C • 
06C2H 7960 R7 
OCOOH 0180 RAK 
0010H 0685 RCAL 
0584H 6800 RCALB 
0038H 0940 RDEL 
OC65H 0450 RHL 
0099H 1395 RK2 
OOB2H 1470 RKS 
OOC2H 1540 RK7 
03C5H 4905 RL2 
0066H 1175 RNttl 
0030H 088S ROUT 
OC6DH 0480 RSAE 
0018H 0730 SCAL 
05AOH 6965 SCALJ 
OSADH 7030 SCALJ 
0653H 7530 ·SOUT 
035EH 4325 SPACE 
0087H 1°320 SRLIN 
03E6H 5065 ST4 
OC61H 0430 STACK 

· 0456H 5455 STEP 
03DEH 5040 STRTB 
030EH 40.tO TB1 
0321H 4085 TB3 
033AH 417S TB4A 
0352H 4255 TB6 
0371H 4440 TBCD2 
003EH 0980 TDEL 
0475H 5605 TRA

0

P 
001AH 0750 TX1 
06CCH 8005 Uf' 
OCOOH 0165 VEND 
OB8AH 0160 VL15 
OBOOH 0145 VRAM 
OS0AH 6190 U4 

OC20_H 0295 NUMN 
0579H 6730 0 
0774H 8755 OUTT2 
0777H 8770 OUTTX 
0444H 5355 PA7 
OHOH 5345 PEND 
OCOOH 0215 PORTO 

10028H 0830 PRS 
0034H 0910 PRS2 
0666H 7625 R1 
067AH 7690 R1X 
0669H 7635 ·R2 
069EH 7825 R3A • 
06ABH 7865 R4A 
06BCH 7940 R6 
OC67H 0455 RAF 
OC61 H 0440 RBC 
OS9BH 6915 RCAL4 
OC63H 044S RDE 
065EH 7585 READ 
0008H 0630 RIN 
OOA9H 1445 RK3 
OOBSH 1490 RK6 
OOBEH 13l>O RKBD 
03COH 4880 RLIN 
OOOOH Otto ROM 
OC69H. 0460 RPC 
OC6BH 0470 RSP 
059FH 6960 SCAL2 
05B5H 7075 SCALI 
0655H 7535 501 

·o362H 4355 Sf'2 
OOSEH 1135 SRL4 
OOSBH 1120 SRLX 
0782H 8860 STABA 
0000H 0595 START 
OOODH 0660 STMON 
031EH 4080 TABCDE 
0316H 4045 TB2 
032FH 4145 TB4 
0341 H •12-05 TB5 
0353H 4260 TB8 
0358H .4290 TBCD3 
0040H 0990 TDEL2 
048BH 5705 ·TRAP8 
001CH 0755 TX2 
1000H 0185 USRSP 
0B0AH -0150 Vlt . 
084AH 0155 VL2 
0504H 6170 lJ3 
OS 1 BH 6260 U5 . 
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0524H 6310 U6 
04FBH 6125 URITE 
06E6H 8100 XKBD 
0706H 8240 XOUT 
0713H 8300 XSO!' 
072AH 8405 XSOP4 
071DH 8355 XSOPO 
0060H 9215 ZARGS 
007AH 9345 ZB1HEX 
007BH 9350 ZBLIHK 
006AH 9265 ZCRLF 
006BH 9270 ZERRH 
0062H 9225 ZIN 
0061H 9220 ZKBD 
005BH 9190 ZMRET 
0078H 9335 ZNHIM 
0071H 9300 ZNOH 
007DH 9360 ZRKBD 
007FH 9370 ZSCALI 
006DH 9280 ZSOUT 
0069H 9260 ZSPACE 
006FH 9290 ZSRLX 
0066H 9245 ZTBCD3 
006CH 9275 ZTX1 
0075H 9320 ZUOUT 
006EH 9285 ZXOUT 

053DH 6425 U9 
0704H 8215 XK4 
072FH 8440 XN 
06D7H 8045 XP 
0724H 8385 XSOP2 
0715H 8315 XSOPL 
BOOOH 0120 )'JHP 
0073H 9310 ZATE 
0068H 925S ZB2HEX 
007CH 9355 ZCPOS 
0065H 9240 ZCRT 
OOSEH 9205 ZFFLP 
0063H 9230 ZINLIN 
OOSFH 9210 ZMFLP 
0072H 930S ZNIN 
0077H 9330 ZNNOK 
0064H 923S ZNUN 
0079H 9340 ZRLIH 
OOSCH 9195 ZSCALJ 
007EH 9365 ZSP2 
0070H 9295 ZSRLIN 
0067H 9250 ZTBCD2 
005DH 9200 ZTDEL 
0076H 9325 ZUIH 
0074H 931S ZXKBD 
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