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Following on from
a previous article
("More functions for the VZ?OO"

- ETI March 1984)
this article outlines a method
of adding commands
to the standard VZ2O0 BASIC.

THE PREVIOUS article showed how to
unlock several 'hidden' functions contained
intheYZ200 BASIC ROM by entering the
commands indirectly via a BASIC program
itself. This approach meant that it was nec-
essary to run the BASIC program each time
the function was needed. This is very incon-
venient and, as was hinted at in the previous
article, a more elegant (and more conven-
ient) approach would be to have the added
functions accessed as if they were part of the
original command set.

This article gives a method by which this
can be done and gives a practical example
by making the AUTO command part of the
legalYZ2ffi BASIC command set.

The machine code necessary to achieve
this is quite short because, as indicated in
the previous article, the code which does
the bulk of the work is already resident in
the Y2200 BASIC ROM. It is only neces-
sary to get the BASIC interpreter to recog-
nise the auto line-numbering command
(AUTO X, Y) as legal and then jump to the
relcvant code in ROM.

The method outlined here only applies to
adding commands to the 'immediatc execu-
tion mode'. (i.e: typing in commands with-
out line numbers). It does not deal with
commands that are to be used within
programs.

How it works
Those who are only interested in the end
result of adding the AUTO command to the
legal commands can skip this section and go
straight to the section dealing with entering
the program. Those who are interested in
how it works - read on!

The reason why it is possible to add
commands to the standard V2200 BASIC
command set (thereby extending it) is that,
in common with some other BASICs, at
various points in the machine code in ROM,
calls are made to locations in RAM. This
makes it feasible to modify and/or extend
the code at a later date. A common
example is where a disk system is added
later. An extended or enhanced BASIC can
be implemented by downloading extra code
off disk to the relevant called location. If all
the code was executed in ROM then this
could not be done.

In a non-disk system (such as the present
V2200\ these called locations are usually
initialised to'0C9H' (H means hex address
of location), which is Z-80 machine code for
Ret. So normally, when these RAM loca-
tions are jumped to via 'calls' from the
BASIC ROM. execution returns immedi-
ately to the BASIC ROM via the 'Ret'.

Now, because the Ret's are in RAM, it is
possible to change the Ret to a jump to

extra code which will be executed betbrc
control is returned back to the BASIC
ROM.

In the YZ2O0, all thc calls from thc
BASIC ROM to RAM are to locations
between 7952H and 79E2H. One of thcsc
exits will be used to add Auto X.Y to the
legal command set.

The BASIG interpreter
Leaving the ROM exits for the moment,
consider what happens when an 'immediate
execution' command is entered. Whilc thc
text is being typed in, the character codcs
for cach key-press are being entered into a

text buffer at around 7988H. When Return
is hit. the interpreter looks at what has becn
entered into the buffer. Scanning from left
to right, it looks for 'rescrved words' (words
set aside for commands e.g: Print, List
etc.). The BASIC ROM contains a list of
these reserved words beginning at 1650H
and ending at 1820H. This can be revealcd
by an ASCII dump of this block of me mory
(the first letter of each reserved word has
80H added to ASCII code which will result
in garbage for that letter.)

The intcrpreter scans the text trying to
find one or more of these reserved words.
when one of these is found the reserved
word text is replaced by a single bytc or )
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'tokcn' (t30H to 0FBH). Thc tokcn is the
offset into thc list where the rcserved word
is locatcd and is used as an index into
another table which contains the address of
the machine code for that command.

lf the text cannot be resolved into
reserved words or text which helongs to the
reserved words, then a Syntax error mes-
sage is generated. 'Ihe trick is to intercept
control of the interpreter just after the
reserved list has been scanned and add code
to re-scan the text to see if it contains the
new command Auto X,Y.

By good fortune (or good design),
immediately after scanning has been done
thcre is a call to RAM (to 79B2H). The Ret
(0C9H) at 7982H is changed to a jump to
cxtra codc which will re-scan the text buffer
for Auto and if found, will replace the text
with thc rclevant token.

Becausc only the reserved word list is dis-
abled (by delcting Auto from it). once the
Auto command text has been replaced by
the corrcct token (0B7H), thc following
intcrpreter codc will recognise the token
and acccpt it as legal.

Entering the program
The machine code program is e ntered via a

BASIC program (Listing l) which POKEs
thc codc into RAM from Data statcmcnts.

The BASIC program locates the machine
codc to high memory aftcr resetting thc
BASIC top-of-memory pointer to below
where the code will be POKEd. By this, the
machine code program is located out of the
way of any BASIC program to be entered
later. This action is independent of memory
srze.

The machine code listing is shown for
reterence only. All that is necessary is to
enter the BASIC Program, save it on tape,
and from then on just run it before you start
entering your BASIC program. If all is well,
control will be returned to the Ready level
and. unless the machine code is overwritten
by POKEs or the Y2200 is reset, the Auto
command is now part of the immediate
command set.

Auto command syntax
Thc form of the Auto command is 'AUTO
X,Y' where X is thc starting line number
and Y is the increment beteen line numbers.

Entcring AUTO X will give a starting
line number of X and a default incremcnt of
10. while entering AUTO. Y will give a

default starting line number of l0 and an
increment of Y. AUTO by itself will give
both the line number and increment a
default of 10.

To cxit the Auto mode. hit 'CTRL

BREAK'. Entering the Auto mode with
line numbers of statements already entered
can be a useful single step checking and
editing feature (see previous article).

Adding other commands
This method can be used for 'unlocking'
other commands 'hidden' in the Y2200
BASIC ROM. As shown in the previous
article, the commands TRON and TROFF
are also accessible. In the time since that
article was submitted it has been found that
the code for a delete command (DEL X-Y),
with the same syntax as the LIST command,
is also present in the YZ2U) BASIC ROM.

The listing for a BASIC program that
'unlocks' the 'hidden' code for the AUTO,
TRON, TROFF and DEL commands is
available from the author. It is of the same
form as the program described here.

What next?
The above four extra commands have
proved to be very useful and have resulted
in significant time-savings in writing
BASIC code. Other useful commands
would be REN (line re-numbering),
MERGE (merging small sub-programs on
tape into one program - difficult, because
it appears that the VZ2O0 CLOAD always
loads a BASIC program to the location in
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memory from which it was CSAVEd), DH
and HD (allows decimal to hexa-decimal
conversion, and vice-versa). Thesc would
be much more difficult to implement as
there is no code present in the V2200
BASIC ROM, so they will have to be writ-
ten from scratch.

Gautions
Firstly, as this program uses code in the
Version 2.0 BASIC ROM. users with other
versions (if any) will have to check to see if
the program works with their version.

Secondly, you may have already found

that during normal program cntry. occa-
sionally thc cursor will skip a linc aftcr you
hit Rcturn. This is of no rcal conscqucncc

- until now. Unfortunately thc auto line-
numbering code docsn't like this and
responds by displaying the next linc number
as it should. but then positions the cursor at
the beginning of the next line. Any BASIC
statcments or text e ntered on that linc will
be lost

Each time Return is hit for a new linc
number. check to sec that the cursor is on
the same line as the new line number. lf it
isn't. hit Rcturn again. This will skip to the

next linc numbcr. Do this until thc curst>r is
positioncd on thc samc linc as thc ncw linc
number. then it is OK to cntcr statcmcnts.
Unless you are fussy the missed line num-
bers should not be a problem. Of coursc.
you can exit the auto mode (CTRL
BREAK) and restart so as not to miss a linc
number.

A printcd listing of u larger program to
add the AUTO plus TRON. TROFF. DEL
commands to the legal command set can bc
obtained for $-5 00 from the author at: 200
Terrace Rd, North Richmond NSW 2754.
Rememhe r YOUR addrcss! (pre f. SAE) O

tt fl

SXIP INC HL iAdjusl HL to next byte
IEXT LD A, (HL) ;Get b/te {ron te:t buffer

oR A ;Is rt ?ero,
JR Z,ENDLIN-5 i If zero then end of I rne
CP zSH ils rt a sPace 2

JR Z,SKIP 5 ;Yes'Then skrp to next bvte
LDI ;No " Then transfer b/te
JR NEXI-s ifo.ward and contrnue

; Lrne rn text bufter muEt terhrr'ate Hrth three uero bytes
i and register'C'mu5t contain the neH lrne length

ENDLIN LD (DE),A ;Te.mrnate lrne Hrth three
INC DE i zero bytPs.
LD (DE),A
INC DE
LD (DEI,A
LD A,C ;New lext b/te count-I, add 6
CPL ; to conplemented negatrve no.
ADD AtO6 i Lo adjust to I rne length+l
t-D (LIllLENl,A iand store rt

i Restore regrsters

RESREG POP IX
PCP HL
PCP DE

POP EC ; Do th r s I ust to enpty stack
POP AF
LD BC, ILINLEN) iRestore BC wr th neq I rne
LD E,SAH i length on retu.n to ROr
RET

i Auto comnand not found so we returr' to ROm Hrthoui
; alterrng text or'C'regrster.

EXIT POP IX
POP HT

POP DE

POP BC
POP AF
REI

i Te<t tdble tor the'AUTO'command. Because the fO'rn
; 'AUlo' rs a.eserved Hord, rt wrll have alread/ been token_
i reed. The token tor 'TO' rE oBDH.

AUTTXT DEFB ;ASCII'A"
DEFB 'U' iASCII'U"
t€FB gBDH i Toker, ior "To"

LINLEN DEFS 2

26A POKESI+I.D
263 CS=CS+D:' UPDATE CBECKSUE TOTAL

270 NEXTI
275 IFCS( )986ITH€NPRINT"- ERROR IN DAIA ENTRY ":END:' CHECKSUM

2AO FORI=If03:READLB'OS:TS=TM+OS:. BECAUSE PROGRAts IS RELOCAfED

29g MT=INT(TS/256):LT=TS-MT*256;' ABSOLUTE LOCAIIONS NEED TO

365 POKEST'LB,LT:POKEST+LB}IIMT:' LOADED

f,19 NEXTI
365 ' ALTER 'RET^ AT 7982 AEX TO JUMP TO START OF MACHINE CODE

379 POKE3T r55, L r : POXESI 156, m1 : POXESI 154' 195
3AO POKE36A62,249iPOKE3tB6Jtg:' LOAD CALL TO "READ\" ROUTTNE

J9O X=USR(6):' AND GO TO If
395 ' DECIMAL EOUIVALENT OF NACHINE CODE PPOGRAfl INSTRUCIIONS
4qa DAt A245 | t 97 | 2 | 3 | 

"29, 
2? 1 | 229, 6, 3, 22 r' 33, 7?' O' 35, 22 t I 126'S

4 I O DAl A rg g | 32, sl, 22 l, f, 5, r 6 | 245. 229 | 43' 43' 54' I Af, ' 
L'S'S' 

"A9' 
235

42g DATAI ?, 35f 126 | l83, 49, A, 234, J?, 46 | 247, 237 | 166, 24 | 24q' 18' l?
4f,S DATAla, L9 | LA, 12 | | q7, le8, 6 tsg, a2' g, 2"1 | 225 | 225 | 269 | 193
4 4g DAr A24 l, 237, 25, A2, A, 6, A, 20 t, 22 | | 225' 22A' 259' les t 24 r' 2S L

450 DAT465,85, lBe
469 DATAI l, A6,5a, 83, 64, a3

++ BAsrc AUTq LINE-NUmBeaIno utI[rv FoR lHE vzzoo *t
fT COP)PIGHT (CI 198{ tsY STEVE OLNE\ *t
af 2go fe? r ace Rd ' Nor th Rrclrmond 2754 *t
* I rt
*+*{+++}}}ir *t ****t*}}}f *t*Htitt*f t+***i}t**t**}}f tt*

TACHINf CODf PPOOPAr {POKE'd +rom the Easrc pr03ram)

i fI coP)PlGHr (cl 19ac BY blbvt ULNEr
: at 2go fe? r ace Rd ' Nor th Rrclrmond 2754 *t
i *t rt
; *t*{*if,*}}*r*l****t*}}}f*t*Htitt*ft+***i}t**t**}t+++*

; TACHINf CoDf PPOOPAT {POKE'd +rom the Easrc pr03ram)

; Actuel o/r9tr, d€pendE on the Etre of the me'nort rn the
i 'J7-?16 r.ei,

srAPr fPG SqSgH

i lri€ ref r;ters to be usel

RECSAV PUSH AF
FUGH BC

PU3I1 DE

P!3H r1l
f,_,ar I I ):

i i,iG L-.le scar,5 ll,e te.t bufle' 1o, tr'e AUTO' cominar'd.

AUTOSC LD B,Ol ;Nunber 01 b)tes tc acar'
LD I i.AliTTXl iFornter to AUTO' text table

SCANr IllC llL iAdluet to r'ett bvie rr bu+fer
LD A, IIX+OS iGet I Lrsl, btte ot table
CF (HL) iCotnpare Hrtt' bvte rn bu+{er
JR Na.IXIT 6 ;I{ hot equal lhen exrt
INC lX ;move to r'ext bYte rn table
DJNZ -]CANt I ;Loop bacr ur,tr I J bttes dDne

; E:ecutror! l,(rpE through to here rl all tr b,/tes match.
i The'AUTn'te L r-, replaced trrth rts to!en (OBThex) and
i the resl ct tl€ lp,t loFcrands r{ an/) rs closed up behlnd

' the tcIen.

FNDAUT PUSH HL ;Save end ol 'AUIO' rn bulte.
DEC HL ;move bati to begrnnrng ot
DEC HL ;'AUTO' te<t r,, butler
LD IHL),OE]H ;Replace frrst byte Rrth toleh
l-D BC,6SgoH ; {or 'AUTO'
FnP DE iEnd ot'AUTO' text rn buf{er
E)( DE.Hi, iHL=end of 'AUTO',DE=loken
INC 0E ;Adiust DE to next byte

LISTING 1

I REts *****tlff*H*trr****i*iltr+t#*Hlltitit*ttlfi#***ftft
IS' H USE THE SHORT FORi ''- FOR THE REST OF THE'REM-S II
2S' +* *t
3g , *+ BASIC AUTO LINE-NUMAERING UTILITY FOP fHE V2265 II
46 ' TT COPYRIGHT {C) 1944 AY STEVE OLNEY II
5O ' T* 2OS TERRACE RD. NORTH RICHMOND 2754 }I
6g ' *} ,AUTOBAS' TAPE FILE NT7-B 9/5/84 VERSION T.2 T*
70' t* rt
ag' ft*t***ifi+*i*tttt*tt*l+ift*++#Hl*tttit****f,t**#lttI

L6O RB=lg0ifn= lPEEKl3OA92l rPEEK(56498)t256) -RB:'GET TOP OF

I 10 mS=INf llnl256l: Ls=fm mSI256: ' nEMORY AND nOVE

'2O 
POKE3aB77,LS:POKEJ6A98IMS:' DOUN 199 BYTES

2Og CLEARSOi ' RESET BASIC STACK PTR

239 Tf= (PEEK t39897l +PEEXlJO898)i256): NEW IOP OF TEhORY

2f,5 mr=INT( (TUill/256r :Ll=Tr+I nl12-16i' NEXT LOC'N AEOVE T'O'd'
246 ST=Trl: lFSr 32)621HEN5T=5T-655f,6:' START OF m/C PROG. I

25O FORI=ITO82:' LOAD A2 BYTEs OF iACHINE CODE INTO RESERVED

255 PEADD:' AREA AAOVE BASIC TOP OF TETORY

'J7-?16 r.ei,

srAPr fPG SqSgH

RECSAV PUSH
FUGH BC

PU3I1 DE

P! r3H tli
f r'a| I )
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