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3. Elektor’s ECES: Starcatcher; Basic gase 3
ver Leif Rasaussom, Sweden

&, ACORN ELECTRON: Disasseabler; Basic progras 4.
«ss Sison J, Voortean

5. The NCEBO0OO Micropecessor; & new processor in our club 2

.. Bert van Opbreak

Elektor’'s JUNIOR cesputer with VDU, OHIO DOB and bank-switching!

NUMBERS: routines te handle the input of nuabers from the keyboard 12,
REAL TINE CLOCX: routines to set and to display tiee, based on 146818 IC
«+» Fernando Lepes, Portugal

Elektor VDU~cand eodifications 21
«es JoCo Rix, England :

Elektor's JUNIOR er OCTOPUS/ECES computer:
New CENTRONIC reuting for the JUNIOR/OCTOPUS 65 22,
«++ Coen Boltjes (Transl.: Elya van der Veer)

ENQUETE onder de leden van de KIM Bebruikersclub Nederland 23,
ENQUIRY asong the ssabers of the KIN Users Club The Netherlands

JUNIOR: POSVAL SCHAAKNONITOR rrt 2 )
JUNIOR: POBVAL SDHESSMONITOR for Elektor's JUNIOR with hexdisplay
e« Frans Raai)sakers

Letter to the editor | | 62,
++« Fred Behringer, Nusnchen ’

BASIC: Competitiestanden (Handbal) part & 43,
+eo Berard Keet

MON/DOSE5:

£502-Tracer for the MON/DOSES computer 46,
Use of cursor-control-keys ED

«+» Rene Hettfleisch (Transl.: Maarten van Lieshout)

Elektor's OCTOPUS/ECES coaputer:
OCTOPUS disks.
.. Willes van Rsperen

2.

From our seaber Jaap de Koop we recaived inforsation about two new micro-
rocessors? the STE and the BTE B663SCA16, 16-bit mups featuring
otal software coapatibility with B-bit NMDS and LMOS 6500 series sups.

The B635C802 is pin-to-pin coapatible with 8-bit 6502 devices currently

available, while also providing full 16-bit internal operation. The

6635C816 provides 24 address lingg for 16 Mbyte addressing, while provi-
dxng both 8-bit and 16-bit eperation.

Both sicroprocessers are obtainable gxolicrotronics, Wilgenkade 10, 3992

LL Houten, The Netherlands. Phone: 03303 - 91369,

Prices for both sicroprecessors about Hfl. 75,00.

For Afple 1[0 and JIE : Graphics Board usable as 768 Kbyte RAM Disk. -
Computer Inforeations Systeee, As Eiseren Schlag 27, £000 Frankfurt/Main 50,
Bersany, offers this porduct mentioned above. Supporting software utilities
like zoom, copy, pattern, text duf and fill@ng arrays, the colour graphics
board featurs a resolution of 512x512 pixels interlaced’ or 512x25 non-
interlaced. Other features include 48 separate graphics pages for animation
1 million pixels/s writing speed, B basic colours and 28 aixed colours and b
shades on sonochrose sonitors. The board can be connected to standard moni-
tors and it features separate BAS and TTL output. Data can be input through
light-pen, joy-stick, moyse and digitizer board.

T
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UITNDDIGINGE CLUBBIJEENKOMST

Datum ¢ laterdag 20 september 1986

Lokatie ¢ Speeltuingebouw Beeklust/ﬂssenkoggelerhuek
Jan Steenstraat 69, ALMELO, TEL,O05490 - 19443

Entree : Hfl, 10,== p.p.

Reisroute per auto ¢

Vanuit het westen en het zuiden via de A1/A35.

i, Ran het einde van de snelweg rechtsaf. Bij de eerstvol-
gende stoplichten rechtdoor. Na ca. {00 s kruispunt
zonder stoplichien. Ba hier linksaf, ‘

2. Deze straat, de Jan Vermeerstraat, maakt een flauwe
bocht naar rechts, Ban het einde van deze bocht ziet U
links de lichimasten van een voethalveld. Ba linksaf.
?ettspe}tuingebouu vingt U na ca. 150 w. aan de linker-
kant,

Vanuit 4et naorcen via de N3E.

t. Ry doer tot ANWB-berden richting Wierden/Iwolle. Ba
hier rechtsaf, Biif ceze weg volgen. U kowt dan over
28N SI00TWECOVETaNG,

2, 5a ra ca, 100 m linksaf, weer richting Wierden/Iwolle.
¥a ca. 200 m. ziet U rechts een Tewaca-benzinestation,
5a nier rechisaf. Verder als beschreven hij punt 2 van-
yit de richting hierboven.

PROGRAMMA

09.30 -
10.00 -
10,15 -

145 -
12,00 -
12,45 -

17.00 -

laal open.

Qpening

Forum,

Wout van Dinther en Will Cuijpers zign onverdroten
als het gaat om het beantwoorden van hardware en
software problemen aangaande de Qctopus.

Stuur uw vragen - als het even kan - alvast naar
de redaxtie, dat spaart wat tijd. Bovendien kan er
later wellicht een publixatie over volgen,

Heeft U bepaalde problemen al opgelost, zet ze dan
ook even o3 papier en stuur het naar de redaitie.
Het Forum xan worden gevolgd door het Lonen van
wat nieuwtjes,

MARKT, Vraag en Ranbod door de aanwezige leden.
Lunch,

INFORMESL BEDSELTE,

Leden brengen bij voorkeur wn eigen APPLZ, Acorn,
BBC, Commodore, Junior Bctu&us, Sym-1, eic. et
mee, VERBEST NIET: ETN B29-v (=3l onBovokr wEtnovey
Sr is volop gelegenveid kevnis te maien met andere
ledan van de clud en hun systesen.

“eeft U software 0F hardware ontwixield? Breng het
mee en geef het af aan de redastise,

Wilt U weedoen aan vertaalwerk?

Maaxi U graag leuke illustraties?

Kent U mensen met een 8502, 6309 of 630047

Beef het o) aan de redaitie;

‘Bluiting van de bijeeniomst.

Xu)(0)(0)(0)(D)(OXOXOXOXOXDXO)(OXOXDXOXOXDXDXOXOXO)(BXOKOXOXDXOXDXOXUXOXDXO)(DXOXOXOXOXOXOXDKOXOXOXOXOXOKXOXOXOXOXOXOXBKDXOXOXOXUXOXOXOXOKDX

With this little Forth-compiler program you can list a
max. of 32 K in a so called Hex/Ascii-dump.

Author: Fridus Jonkman, The Netherlands.

Systes: Elektor’s JUNIOR computer with P and M,

5CR # ¢

? { HEX/ASCII-DUMP )

2 HEX

3 't ,ROW CR 2 SPACES ," ADRES * 10 0 DI I, SPACE LOOP CR ;

4 © INON-PRINTING DUP 20 ( SWAP 7€ ) OR @

g : féggﬁngogﬂ DUP I + C@ DUP INON-PRINTING IF DROP 2€ THEN EMIT
7 : HDUMP 0 DO DUP I + CB DUP 10 ( IF SPACE 30 EMIT 1 ELSE 3

&  THEN .R LOOP DROP -

9 : A-LINE CR DUP 0 6 D.R SPACE 10 OVER OVER HDUMP

10 2 SPACES 8TYPE ;

g :Suunp .ROW OVER = 0 DO DUP I + A-LINE 10 +LOOP DROP CR ;

NEWS FROM THE PAPERWARE SERVICE

NEW NEW NEW NEW NEW NEW NEW NEW

THE VDU CARD

Article to assure that Elektor’s VDU card works well,
Software (6502-machinecode) with introduction.

Many seabers of the club use this software instead of the
software from Elektor's paperware,

Authorst J.J.A. and J.A.J. Janssen, The Netherlands.
Transl.? Willem van ﬂs?eren.
Systes : Elektor’s JUNIOR coaputer with VDU card.

Publ, ¢ DE 6502 KENNER 31 Ror, 1984, p, 17-26.

Send cheque of Hfl. 19,00 to W.L. van Pelt (eurocheque 9,50)
Price only for European (C.E.P.T.) countries.

THE BRAPHIC DISPLAY

Article with schematic diagram to do grapaical work (plot-
ting of graphs etc.) with introduction,

Ruthors: J.J.A. and J.A.J. Janssen, The Netherlands.
Transl. ! Willem van Asgeren. ]
Systes ! Elektor’s JUNIOR computer with VDU card.

Publ, ¢ DE 6302 KENNER 36, Febr, 1985 g. 11,

Send che?ue of Hf1, 18,50 to W.L. van Pelt (eurocheque 5,00)
Price only for European (C.E.P.T.) countries.
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10 L0=59392 : CR=59371 : IK=37601

11 FOR W=1 TO & @ CU=7+L0 : P=0 : F=500 : R=238

12 POKE CR,44 : DISK!"G0 FI2F°

20 605UR 74

21 PRINTE(22,8)M", WHAT IS YOUR NAME *;: INPUT N$(W)
22 POKE CR,32 : DISK!"GO F32F"

30 FOR J=0 TO 23 STEP 23 5 FOR 1=0 T0O 79

31 POKE 1+4J#80+L0,139 & NEXT : NEXT

32 FOR I=0 70 79 STEP 79 @ FOR J=1 10 22

33 POKE 1+J#80+L0,139 1 NEXT : NEXT

34 GOSUB 74 : PRINTA{3,0)"FUEL "F

I5 PRINTX{41,01"STARS "P 1 ¥=12

Ib PRINTL(31,23)"PILOT: "+N4QWY;

37 FOR 1=0 T0 99 : GOSUB 72 : PRINTR(X,Y)"#" 1 NEXT
40 IF ¥=0 DR ¥=79 OR Y=0 OR Y=23 THEN GOSUB 73

41 POKE CU,32 ¢ CU=X+Y#80+L0

42 IF PEEK (CU3=42 THEN P=P+l : PRINT%: (68,00 P

43 POKE CU,R : PRINTR(B,0) F 1 F=F-1 : IF FO THER 50
44 Q=PEEK{IK}-128

45 IF Q= 8 THEN X=X-1 : R=239 : GOTO 40

46 IF f= 9 THEN X=X+1 : R=237 : GOTO 40

47 IF G=11 THEN Y=Y-1 : R=23% : GOTC 40

48 IF @=10 THEN GOSUB 72 : BOTO-40

49 ¥=y+| : R=238 : BOTO 40

50 PLWI=P 1 FOR I=1 T0 W ¢ PRINTR(3,1INS(I),P(D)

51 IF P(11>=P THEN P=P(1) : B=]

52 NEXT

53 A$=N${B)+" HOLDS THE RECORD WITH "+5TR$(P)+" STARS "
54 FOR I=1 TO A0 : GOSUBR 70 : NEXT

S5 FOR I=1 TO &0 ¢ GOSUB 71 @ BOSUB 70 : NEXT

S& FOR I=t TD LEN{A¥) : GOSUB 71 : NEXT : NEXT

&0 DISK!"BD F3E{“ : DISK!"GO F32F " : END

70 PRINT&(70-1,12) MID$(A$,1,0) : RETURN

71 PRINTR{10,12} MIDS(A$,I+1,LEN(A$)) : RETURN

72 Y=INT{77#RND(13+01) ¢ Y=INT(ZZ#RND{1)+1) : RETURN
73 P=0 : PRINTL{4B,0)F : GOSUB 72 : RETURN

74 PRINTR(23,00"+ # STARCATCHER®* " RETURN

PILOT: DONALD DUCK W

100 REXSBEBEERREREEERAEERRERRNRERIRRERERMIRRIRRARRERERS
101 REMGERERRILAREHERIRARRRRRRRIRRLERRERREREREEER IR NS

{02 RENES List of Variables i
106 REM#E® CR......Cursors registeradress L34
107 REM#R  1K......Keyboard data portadress i
108 REME® CU...... Position on screen H
109 REMM® X ,V.....Koordinates for Cl i
110 RENBE  1,J.....Variables for loops 11
111 REME®  F....... Counts catched stars v 1]
112 REMIE  F....... Fuel qauge i
113 REM#®  R.......Airoplane ascii nr. it
114 REMEE  W....... Gase raunds $
115 REMEE  O...... .Keyboard data i
116 REMEE  N$......Name of player 4]
117 REN#®  A$......Record display string i
118 REM#R 1]
121 RENES Descriptions 1]
123 REMEE  line 10...... [nitialise 1]
124 REME$%  line 11......Start of six gases-loop 1]
125 REN#E  line 12......Cursor blink, clear screen &4
126 REM#®  line 20-22...Heading, name, cursor off ##
127 REMRE  line 30-37...Make the screen-picturs &
128 REM#®  line 40......Start of main loop. When ¥
129 REM#E®  the airoplane drops out of the galaxy, ##
130 REM#E  all collected stars are lost. ##
131 REN#F  line 41......Del. last plane, calc. new #F
132 REM$R  line 42......1s it a star inc. star coun.$¥
133 REM#F  line 43......Place new plane, dec. fusl ¥
{34 REMS®  line 44......Get keyboard data (INKEY} ##
135 REM#®  line 45-47...Test for new directions §H
135 REMA®  line 4B8......or jump into “hyperspace® &%
117 REMER  line 49...... If no inkey: go down! 14
138 REMA¥  line 50-32...Test for winner 1
139 REM#$  line 33-72..."Rolls® winner-display 3]
140 REM#®  Leif Rasmussen Parkvej | DK-3534 Hgrve #¥

141 REMBSIBBEAEHEMEREHEHRHERRRERE I I
142 REXSRRRARRERRERERARERE I ERREEE AR R R e
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Redaktioneel

Og het moment dat ik dit schrijf, half juli "8, zijner
62 nieuwe leden toegetreden tot onze club, waaronder 39
uit Holland, 14 uit Belgie 3 uit En?eland 2 uit Zweden,
2 uit Denemarken, 1 uit uitsland en 1 uit Qpan,le.

In het gehele jaar 1985 schreven we in totaal 61 nieuwe
leden in. De werving van nieuwe leden - we zijn niet zo
rijk dat we daar geld in kunnen steken - verloopt dit jaar
bli)kbaar beter dan in 1985, Dat is hoopgevend.

Een opvallend verschil met voorgaande jaren is dat in 1985
Elektuur in haar computer-specials onze naas noesde, en in
1986 deed Elektor Electronics in Engeland dat nog eens
heel dik over set een halve pagina gratis "advertisesent®.
Het gevelg van dit laatste was brieven om meer informatie
uit diverse europese landen, maar ook uit Israel, Iran,
Irak, India, Zuid-Afrika etc. Het gevelg van beide was
een gunstig effekt op het nu bestaande resultaat.

Veel leden van onze club betrekken hun spullen van Elek-
tuur, en wij van onze kant moedigen dat ook aan, oadat we
er ook veel van kunnen leren. Elektuur en onze club hebben
een al garen bestaande onafhankelijke band met elkaar, het
is gunstig voor ons beiden,

Eenzelfde onafhankelijke band hebben we al jaren met de
Hobby Computer Club, de HCC, tot uiting komend op de jaar-
ligkse hobbycosputerbeurs in Utrecht,  waar ook onze club
altiyd een gratis plaats kreeg, terui&l 0.d. onze club ook
in “haar Nieuwsbrief werd veraeld in de gele pagina’s en
wi] ook konden aankondigen wanneer onze bijeenkoasten
werden gehouden,

Enige ti)d geleden al werd dit laatste aan ons ontnomen.
Dat was een beslissing waarbij de HCC het niet nodig acht-
te ons daarostrent te consulteren.

Net hun brief van 1 %ll:i 1986 schrijft de HCC ons nu een
uitnodiging voor de dagen op 21 en 22 novesber 1985.

*Voor het eerst sinds 6aren vragen u,id van u echter een
bijdrage in de kosten. U zult niet worden belast voor het
'cosserciele’ tarief (red: f 900,=), doch voor een bedrag
van f 230, = per kraas (excl. btw),”, schrijft men verder.
Ten opzxchte van vorig Jaar sogen bezoekers, dus pok onze
leden een toegangsprijs betalen die 50% hoger ligt dan
vorig jaar: f 7,30. .

Afgezien van de vraag of dit soort prijseaatregelen in Ne-
derland niet onder de prijswetqeving valt, het heeft bi

.ii de vraag opgeroepen of leden van onze club zich a

zuilen vragen hoe ernstig de gevolgen zijn.

Leden van onze club zien ons natuurlijk graag verschijnen
op deze manifestatie. Maar dit soort vercouercialiserina
in de HCC zou wel eens kunnen betekenen dat wij dat gel

liever aan andere dingen besteden. Het bestuur zal hierom-
trent, geschrokken als ze is, een emnstige gedachtenwis-
seling houden.

De HCL-dagen waren voor ons een gelegenheid, die de begro-
ting toch al ernstig aanspraken, maar het uwitdragen van
onze naas, de presentatie van heigeen onze club presteert,
dat zijn belangrijke overwegingen die de doorslag gaven.
Er zijn altijd nog andere wegen als we dat onverhoopt niet
seer eiddels de computerdagen in Utrecht kunnen doen. Maar
het doet wel pijn als het niet eeer kan.  MW.L. van Pelt.

h

Please, send lour articles, prograss, etc. to the editors
office, printed on white paper A-4 forsat, B8 LPI
(lines/inch), 68 lines/page max., a new ribbon on your
printer. If you are not yet the owner of a printer,” we
will help you with typing the text.

New: ~Complete source-listing of the  Micro-Ware
Rssesbler/Disasseabler/Editor for Elektor’'s Octopus/ECES-
computer, Docusentated by Marc Lachaert, Belgius.

Send cheque of Hfl. 74,50 to W.L.v.Pelt (eurocheque 65,00)
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THE MC48889 MICROPROCESSOR; A NEW PROCESSOR IN OUR CLUB.
_________—.-__——-————————_‘-_———__———————-————_—-———

By: Gert van Opbroek
Batew‘e’a 68
2481 AN Woubrugge.
Tel 81729-8436

1. Introduction.

As already written b¥_uillm van Pelt in the 382-kenner
number 41, the executl t

soae new processors, He has written that all processors
beginning with a 4 are welcome in this club. Because lama
nember of committee and 1 posses, since janvary 1984, a 68808
systen 1 was asked to write smetfung about this processor and
its differences with our well-Known 8582,

First of all, ] want to tell why we want to support all
processors beginning with . Willem van Pelt has written the
&X(0)X00{-processors. That means the processors:

1) the 6888-fanily: that means 4808, 4889 .......
2) the 4580-fanily: 4582, 4518, 45082 .......

3) the 4550882, 4580814

4) the 48008-fanily: 480808, 48088, 48018 .......

Questions you can ask are: why these processors, what do
they have in conmon and what makes them different fron
other processor families?

The above nentioned processors all have memory naBBed 1/0.
This neans that pmﬁhenls, such as 1/0 chips, FDC’s and
so on, are part of the memory. Other processors, such as the
8880 _and 8984 fanilies do have a separate 1/0 space and IN
and OUT instructions. With memory mapped 1/0, you can access
the peripherals just like you access memory.

Another thing that these families have in common is the fact
that the control bus and timing of all the families is the
same. The 48980 family forms gartl_y, an exception. It has a
node compatible with the ¢80b but it also has_an asynchronous
node. In a later section, I shall describe this difference.
Because the timing and control bus of the families are the
same, peripherals from one famlg can easely be interfaced
with processors from the other. So 2 4522 VIA can easely
cooperate with a 68888 processor.

When we look at the register structure, the instruction set
and addressing modes of the &X(C))XX families, you will

see that although there are smaller or greater differences,
there are many similarities, The 435C88Z and 455C814 even
can enulate a 6582,

In the next 1 shall describe the 48600 processor. A review of
the 45082 can be found in [1], of the 635CB16 in [2) and [3).
In november 1985 Nico de Uries has given a small lecture

on this processor on the club meeting in Rijswijk.

Mithin this article 1 shall compare the 48888 processor with
the good old 4582, People who are working with PDP-11 and
VAX computers will find that certain features of the 48080
are conparable with features of those computers but because
nost meabers of our club do not have knowledge of these
minicomputers, 1 shall not conpare the 48808 with these

machines.
2. HARDMWARE .
Today the 68088 family has the following members:

a) The 68908, This processor has all the features of a 68884
but has an 8 bit databus. The address bus of this processor
is 24 bits wide.

b) The 48888, This is the base processor of the 48888 fanily.
It has a full 16 bits databus and a 24 bits address bus.

¢) The 48818, This processor has some differences in the
exception scheme and is, because of a more efficient
microcode and a higher clock frequency, faster.

ve comnittee of our club wants to support 4 The 48928. 1 do not have information about this processor.

In fig. 1 the pin-out of a 48088 processor is drawn.

1] \—_/ 1]

D4 | | 41 D5

3 2 631 Dé

D2 | 3 21 07

DI | 4 411 DB

pg 1 3 i D?

-A5 | 4 5 1 DI

-Us | 7 58 1 DI

-Lbs | 8 52 ¢ Di2

R/H 9 56 1 DI3

- DTACK | 10 851 Di4

-8B |11 54 1 DIS

- B6ACK | 12 531 BN

-BR |13 52 | A23

Vee | 14 11 A2

CLK 1§ 15 58 | A21

BND ) 14 491 Vcc

- WALT | 17 48 | A28

- RESET i 18 47 | Al

- 1Y 46 | AlB

E |28 45 | A17

-vpa 2 4 | Al

- BERR | 22 43 | AlS

-IPL2 1 23 421 Al

-IPL1 | 24 41 1 Al3

-1pL8 1 25 48 | Al2

FC2 | 26 391 Al

FC1 4 27 38 1 All

FCa | 28 371 A

Al |29 361 AB

A2 |38 s A7

A3 | 31 34 Ab

AS :'32 33:' AS
F16. 1. {note - xxx means NOT{xxx))

In fig. 1, we_can see that the 48000 has a full 24-bit
address bus. The Sl?nﬂ AB is not available so the 68888
always addresses cells of 14 bit. It also has a 14 bit
data bus, The signal -AS (address strobe)_indicates a
valid memory address on the address bus. The signals -UD§
(upger data strobe) and -LDS (lower data strobe) indicates
that the processor reads or urites the upper resp. lower
databyte. When both s;?nals go down, the processor
transfers a full 16-bit dataord.

The CLK ingut is used by the clock. 68888 processors are
available for processor clocks up to 12 NHz. The most
commonly used version is the 8 MHz version,

The -BR (bus request), -BG {(bus oazant) and -BGACK (bus
grant acknoledge) are used for devices to become master
of the address and data bus.
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The signals FC8, FCI and FC2 indicate the processor status
and type of the execution cycle of the processor.

When the -HALT si?nal is used as input, the processor will
stop after completion of the current bus c&g ey . .
when the processor stoppes by itself the -HALT signal is
outputted by the processor to indicate that the processor
has stopped execution.

The 68688 has an asynchronous bus. That means that after an
address is put on the address bus the processor waits until
external hardware (nenorr, devices) has indicated that there
are valid data on the data bus (read cycle) or the hardeare
has taken the data from the data bus. This hardware indicates
this situation by giving the -DTACK (data transfer acknoledge)
signal, When this signal does not come, the processor waits
until *Sint Juttemis®, This situation can happen when we
address, somewhere in the 16 Mb address space, non-existing
nemory, For this situation, the processor has a bus error
(-BERR) input. When this signal goes down, current bus cycle
is terminated. When the -HA sx?na[ also goes down, the

bus cycle is rerun when the -HALT signal goes heigh again,
Khen the -HALT slanal does not ?o down, the Brocessor
perforns a BUSERROR exception. The -DTACK, -BERR and -HALT
signals must be made by external hardware.

The 48888 hag 7 interrupt levels, These levels are coded b
the -IPL8, ~IPL1 and -IPL2 signals. Interrupt level 7 (ILP '
ILP1 and {LP2 go down together) is called NNI (Non Maskable
Interrupt) .

In a next section, I will write more about exceptions, of
which interrupts forns one 4all.

As 1 have already written, peripherals of the 580 and
6868 family can be interfaced with a 48860. As is well
Known, these families do not support an asynchronous bus
struclure. For this reason, the 48888 suports, besides the
asynchronous structure, alsc a synchronous bus structure.
This interface is formed by the signals: E (Enable), -UPA
(Valid Per:ehgral Address) and (Valid Memory Address) .
The E-signal is used as clock signal for thosedperxpherals
(PH1-2), This signal is six CLK periods low and four CLK
eriods high. This means that in a 8 MHz system this signal
5 2 freqyencr of 888 kHz, (1/18 of CLK).
The -VPA signal indicates that the synchronous mode is
thosen (VPA'= 8: synchronous, VPR = 1: asynchronous).
The -WA signal indicates that there is a valid address and
{for a write operation) valid data on the bus. This signal
is synchrounized with the E signal. The -DTALK is not used
in a synchronous operation.

The timing is as follows:

Hhen synchronous operation is prefered, the system responds
after a -AS signal with a -UPA signal. The processor
synchronizes then its signals with the E signal and gives

a synchronized -VMA signal. This signal has to be used to
generate 2 chip select for the addressed peripheral,

3. PROGRAMMING MODEL.

In this section, 1 shall describe the register structure of
the 686688 processor.

In fig. 2 the structure of the registers is drawn.

As already written, the processor has a 24-bit address bus.
To address this amount of menory, the processor has a
32-bit progranm counter. From this register, the 8 most
significant bits are ignored. All addresses can also be

24 bit, An address.is stored in a so called long word (4
bytes) and, just like with the program counter, the 8 nost
significant bits of an address are ignored.

ADDRESS REGISTERS

i Al i

Al

A2

A3 '

A4

AS i

Aé

A? ]

i a7 i

DATA REGISTERS

e

D1 i

] D2

] D3

i D4

: D5

d Dé i

! b? '

PROGRAM COUNTER
! PC !

STATUS REGISTER
T-§~-11]=--XNZV

SYSTEM  USER

F16. 2 INTERNAL RGISTERS

LONG WORD
WORD

STACK POINTER (USER)

STACK POINTER (SUPERVISOR)
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As can be seen in fig. 2, the 48088 has 14 registers. The
ei%ht address registers are meant for address compuations

buf can also be used for other purposes. Address registers
can only be used for word and longword operations, ata
registers can be used for 5yte, word and longword operations.
l{hen we nove (store) a word in a address register, the
operant is sign extended, this means that the most
significant bit of the (word) operand is also stored in the
16 most significant bits of the address register. Hhen we
move a byte or word to a data register, the other bits of the
regi?ger are unaffected. This feature can have very funny
resulis:

MOVE.L ¥$88,A8
MOVE.W HSFF A8
NPA.L NSFF,AB
Beq.B LABEL

In the above exanple, the branch will not be executed,

the contents of register A8 = $FFFF, )

When we use DB in stead of AB, the branch will be executed
because the contents of the register will be $88FF,

Register A7 is the stackpointer. As you can see in fig. 2,
the 48808 has 2 stackpointers. The processor has two
operation modes: User mode and Supervisor mode. In )
Supervisor mode, the processor can execute more instuctions.
Each mode has its own stackpointer. When the processor 1s 1n
supervisor mode, there is an instruction to move the user
stackpointer to or from an address register. When the
processor is in user mode, you can not access the supervisor
stack pointer. When an instruction can only be executed in
supervisor mode, the instruction is call grivi!edged. There
are seven prxvxfedged instructions on the 43088,

The status register has a system byte and a user byte. The
user byte contains the condition codes as can alsp be found
in the 6582, There is one new condition code: X. This code
is a copy of the carry bit, affected only by those .
instructions which can be used in mutti precision operations
(i.e. ADD, SUB, ASL, ....).

The 48088 does not have a decimal (D-) flag, For BCD-
operations, the 48888 has some (extra) BCD-instructions.

The system byte contains an interrupt mask (11} for the
seven interrupt levels. All interrupts greater than

mask value are processed. The S-flag is set when the
processor is in supervisor state and when the T-bit (trace)

is set, a trace exception will take place after each
instruction.

4. ADDRESSING MODES.

An instruction for the 68088 consists of an opcode and
zero, one ore two operands. The description of these
operants is the so-called effective address. The addressing
node is the mode of description of this operand.

The 48888 has 13 addressing modes.
- Data Register Direct: The operand is a data register.

- Address Register Direct: The operand is an address
register.

- Address Register Indirect: The address register contains
the address of the operand.

- Address Register Indirect with Post-Increment: This is the
sane as the Address Register Indirect mode but the
address in the address register is incremented after the
effective address is calculated. For byte instructions

the address is incremented by 1, for word instructions
by two and for longword instructions by four.

- Address Register Indirect with Pre-Decrenent: This
addressing mode is the opposite of the Address Register
Indirect mode with Post Increment. These modes are
used for stack addressing:

MOVE D8,-(A7)  ; Push D@
MOVE D8.(A7)+  § Pull D8

There are of course much nore agflications for these

addressing modes. For instance block move:
SOURCE: EQU $18888 ; SOURCE ADDRESS
DESTIN: EGU $30880 ; DESTINATION ADDRESS
ENDSRC: EQU $2ZFFFF ; END SOURCE

S1ART:

MOVEA.L #BSOURCE,AB
NOVEA.L #BDESTIN,AI

NOVEH  (AB)4, (A1)
[NPA.L RBENDSRC,AB
BLS.B  LOOP

RTS

LOOP:

- Address Register Indirect with Displacement: In this
mode, a 14-bit signed constant 1s added to the
indirect address to give the address of the operand.

- Address Register Indirect Addressing with Index: The
contents of a address or data register is added to
another address register. This gives the address of
a menory cell with a pointer. An B bit signed
displacenent is added to this pointer to give the
address of the operand.

- Absolute Addressing: This addressing mode has two forns:

Absolute Short Addressing and Absolute Long addressing.
With Absolute Lona addressing, we can address the
complete nenorg. ith Absolute Short addressing, we can
address from $808883 to $887FFF and $FFBEER to $FFFFFF.
With short addressing, the address is a 16 bit number,
with long addressing, the address is a full 24 bit

number .

- Progran Counter with Displacement: a signed 16 bit
quantity is added to the Rrogran counter to give the
address of the operand. When this mode is used to
address variables in memory, the resylting code is
position independent; this means that the program can
pgn anwwhere in nemory without the need to reassemble
l £ ]

- Progran Counter with Index: This addressing mode is the
ddress Register Indirect mode with Index with the
progran counter in stead of an address register. The
contents of an address or data register is added to the
program counter to give the address of a pointer. A
signed 8 bit quantily is added to this pointer to give
the address ot the operand.

- Innediate addressing: The operand is given in the
instruction as a constant.

- Status Register Addressing: This mode is used to access
the status register of the 88088. We can only access
the status register with AND, OR and EOR instructions to
set or clear $lags in the status register. This mode
can only be used in destination operands.

When we compare these addressing modes with the modes of the
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4382, we see a lot of differences, The 68088 does not

have a zero Faee although the addresses $808888 to $887FFF and
$FFB808 to $FFFFFF can be addressed with the Absolute Short
node, something like a zero pag; node. Absolute addressing
on the 4382 is Absolute Long addressing on the 48888 and
inmediate addressing is the same on both processors with
this difference that the 48808 has 8, 14 and 32 bit
constants. The 48868 does not have a indexed addressing
like the Zero,X anJ Zero,Y and Absolute,X and Absolute,Y

on the 6582, The 48088 supports lndxrec{ addressing,
Indexed, Indirect (1ike X-indexed,Indirect) and Pro?ran
Counter with Displacement (Relative addressing on the 6562).
This last mode is not only used in branches but also in
several other instructions. Indirect,Y-Indexed on the 6582
does not have a counterpart on the 68800, This means that
when we want to simulate this mode on a 48088 we have to

do address calculations in an address register.

3. INSTRUCTION SET.

In general, a computer has four types of instructions:

[} Data movement instructions.

2) Instructions that combine two operands to produce a result,
3) Instructions with one operand to produce a result.

4) Instructions that control the program flow.

1 shall give a brief cmgarison of the 48888 and the 4562
for the instructions in these four groups:

5.1 Data movenent.

The 4382 has the following instructions in this class:

Lba, LDX, LDY, PHA, PHP, PLA, PLP, STA, STX, STY, TAX, TAY,
14 S, TYA.

¥ H ]

The 48888 has the following instructions in this class:

EX6: Exchange the contents of two registers,

LEA: Load an address register with an effective address

MOVE: Move data from the source to the destination;
source and destination can be address and data
registers, status register, stack, memory and
ﬁerlphera s, . )

NOVEQ: ove a small (B bit) signed constant to the
destination,

NVEM:  Move one or more registers to or from an effective
address. (NOVEM D8-D7/A8-A5,-(A7),

NIVEM (A7) +,08-D7/AB-AS)
PEA: Push an effective address on top of the stack.
SWAP: Swap the low and high order word in a register.

3.2 Two operand instructions:
In this class fall the arithmatical and logical instructions:
4582: ADC, AND, (MP, CPX, CPY, EOR, ORA, SBC.

48888: ADD, AND, CMP, DIV (Divide signed and unsianed), EOR,
NUL (Huliiply signed and unsigned), OR, SUB.

5.3 One operand instructions.

6582: ASL, BIT, CLC, CLD, CLI, CLV, DEC, DEX, DEY, INC, INX,
INY, LSR, ROL, ROR, SEC, SED, SEI.

48608: ASL, ASR, BCHG (Bit change), BCLR (Bit clear), BSET
(it set), BTST (Bit tesi), CHK (Check a data register
against bounds), CLR, EXT zSign extend), LSL, LSK,

NEG (Negate 2’s complenent), NOT (1’s conplenent),
ROL, ROR, Scc (Set a byte to FF in_an effective
%ddress when condition code set), TAS (Test and set),

3.4 Progranm control, ,
6382: Bcc (Branch on condition), BRK, JMP, JSR, RTI, RTS.

4888: Bcc, DBcc (Decrement a data register and branch unti)
-1 1n this reqister or cc is false; loop with maxinum
count), BSR (Branch to subroutine zte and word
displacement), JMP, J5R, RTE, RTR, {Load condition
%ahaa and program counter fron the stack), RTS, TRAP,

3.4 Niscellaneous instructions.

In this class fall instructions that not can be classified in
one of the other classes:

4382: NOP.

480806: NOP .

LlNk, INLINK: The link instruction allocates a stack
frame for local variables in high level
languages, the unlink instruction
reléases the stack frame.

RESET: Reset all external devices.
STOP: Change exception mask and wait for an
exception,
3.5 Remarks

As we all know, the 6302 has a decimal mode. When this mode
is set, the arithmatic instructions work in BCD format. The
48090 has separate instructions for BCD calculations:

ABCD, NBCD, SBCD.

For nultiple precision operations, the 4382 uses the carry
bit. With ADC and SBC this carry is used as carry bit, The
48080 does not add or subtract the carry bit in an ADD or
SUB operation, It has separate instructions ADDX, NEGX and
SUBX instructions, These instructions use the X Dit that
contains a copy of the C bit in ADD, SUB and NEGX
instructions.

For immediate operations with small constants, some
instructions have a quick mode, just like NovEa. In this
case, the instruction is shorter than with a normal
inmediate operand.

When a data register has to be rolled or shifted, the
instruction can contain a constant for the number of bits
the register has to be rolled or shifted, or the instruction
contains another data register in uhlch_{hxg constant is
stored. In this last mode, a roll or shift instruction is

a two operand instruction,

é. EXCEPTIONS.

One of the most complicated things in the 48880 processor is
exception processing. The 4582 has only two interrupts, one
break instruction and a reset. The 48888 has much more
exceptions.

- A hardware reset. The 55P (supervisor stack pointer) is
loaded from address $880888 (vector 8>, the PC from address
$888004 (vector D).

- A BUSERR exception, used when non-existent memory is
addressed.



=5 S 0O & e

- Address error: word and longword operations on an odd
address result in this exception.

- I1legal instruction.
- Divide by zero.

- CHK instruction. This instruction checks the contents of
an address register against bounds. Errors result in this
‘exception.

- TRAPV exception. In the TRAPV instruction exception occurs
when the overflow bit is set.

- TRAP instruction. In this instruction a constant 8 to 5
is given. This is the index in the vector table for TRAP
instructions. (Address $888888 to $8888BF).

- Privilege violation. The 48888 can work in supervisor mode
and in user mode. In user mode not all instructions are
allowed. When we try to execute such a priviledged
instruction in user mode, an exception occurs.

- TRACE, when the T-bit is set.

Line 1818 and line 1111 enulator exceptions on illegal
instructions with opcode Axxx and Fxxx resgectlvely. These
gxcep}{ons can be vsed to emulate non-existing instructions
in software.

- Interrupts. The 68088 has 7 vectored interrupts, With the
I-bits In the status register, the priority of
is chosen. Each interrupt with hiﬁher priority is affected
and an exception occurs. Durin? t the mask in
the status register is set to th
Priority 7 can not be masked out, this is the NonMaskable
Interrupt. The 68888 has 7 autovector interrupt vectors,
one for each priority. When during the interrupt acknoledge
the -UPA signal goes down, the processor takes the address
in the corresponding vector to find the interrupt service
routine, This nethod is used for interrupts from devices
of the 45xx and éBxx series, The 48088 has also 192 user
interrupt vectors (44 to 255). During the interrugt
acknoledge, the device puts the vector nunber on the data
bus and the ﬁrocessor finds the address of the service
routine in the corresponding entry in the vector table.
During this interrupt acknoledge the address on the
address bus is $FFFFFn where n'is the priority X 2. Althoug
this address is not meant to address ram, it can be used
to read the vector from ram on these locations.

is exception

- Unitialized interrupt vector, This interrupt occurs when
a éxxxx peripheral gives an interrupt and the interrupt
vector register in the device is not loaded,

~ Spurious interrugt when during a interrupt acknoledge no
evice responds by putting the interrupt vector on he
databus and ?1v1ng a -DTACK (user interrupt) or giving the
-UP4 signal {avtovector interrupt) a spurious exteption
occurs.

fis gou see, the exception capabilities go much further on the
48888 than on the 6582. You have however to pay for these

features with a very complicated interrupt acknoledge sequence.

I hope, that my description of the exceg ion processing does
not contain significant errors, 1 am no
interrupt acknoledge completely.

7. SYSTEMS WITH &B888.

There are already a few complete systems with a 48888 on the
nar%et. In this section, I shall descripe some of these
systems.

the processor

e priority of the interrupt.

sure 1 understand the

7.1 Sinclair GL, The Sinclair L was one of the first

conputers with a 48888 on the hobby market. It sontains
a 4B808 processor, As far as I knows, the conputer 1s not
ver %opular, I think the mean reason for this is the

fact that there is not many software for this machine,

7.2 The Apple Macintosh. This computer is not meant for the

anateur. It contains a 68888 ¥rocessor and has a ogeratxng

system with so called icons. That means that almost
anything is menu driven. When you want to do something you
oint to the associated icon with the mouse, press the
utton and the progran starts.

7.3 The Artari 520 ST. I think that this computer is the IBM
PC for the 48888 fans. It has a 68888 processor. It
supports very nice graphics and there 1s already smme
software for it and the nunber of programs is growing
e:ch month, Beside these facts, the computer is rather
cheap.

7.4 The Conmodore Amiga. Also a 658808 processor, a very new
machine. 1t has more features than the Artari but 1t also
costs a lot of money.

7.5 The NC48088, my computer. This computer is published by
the german magazine MC, It is a single board computer
justlike the Junior with a 68888 two 6522 VIA's, a 4845
video controller and 128 or 512 kB ran, On board there
are 8 expansion slots. Already available are a f1oppy
controller, 2 MB ram board, 8 line R8232 interface and
operating systems CPM-48K (singlg user) and 059-48K
(nu|t¥ user). The only problem with software for this
computer is the price.

7.6 The c’t 48008, Just like the MC4BBBB is this a groject
of a german magazine: C’T. I do not know any details of
this computer.

7.7 The EC48808. A new project of Elektuur with a 68888 and
a 4889 intergrated in one computer. It is published in
Etektuur Computer Special 3.

7.8 A1l Kinds of VME-bus machines with operating.systems
NIX, 059-48K, VERSADOS PDOS etc. These machines are
nean{ for pro#ess:onal applications and are rather
expensive. These congqters are becoming industrial
standard for controlling processes.

7.9 48808 based computers with UNIX-V operating system like
HP Integral and ATAT UNIX PC. These computers are the
48088 versions of the IBM PL.

7.18 In the near future, all Kinds of u?grade boards with
48688 can be bought for the Apple II and IBM PC.

8. Literature.

1) Herman Burgers: 4382 kenner 31, april 1984,
2) Byte August 1984
3 Byte September 1984

There are many books for the 48888. Each month there are
issued new ones. I can not give a review of books, the best
thing to do_is, go to your Tocal book shop and look for a
good book. Eleituur has also issued two books on the 48888,
and NC has issued a special on the NC4BBAE.
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get number of day of week
print name of day
get number of Z of month
print day of month

get number of month

print name of month

get year

print year

subroutines *##%

JSE_ PRBYT

BIT

lpdate in progress?
yes; wait

read clock registers
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canvert to hexadecimal + carry

add displacement in table + carry

multiply by t*ree {3 letters by name!
(22}

(+1)
{transforam pointer!

- auxiliar tables #%%

year - maxiaum value for input
month

day of month

day of week

kour

minutes

ssconds

address of the clock-registers for

temporaries for inputed clock data
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New CENTRONIC routine for the 2 MHz JUNIOR/QCTOPUS 60

At hor tCoen Boltjes Q15136812 VIDIRUS 400029830
Translator $Elva van der Veer

After reading the Elektuuwr Computer SBpecial Issue 2 1 stepped up the
frequency of the clock of my DOS-Junior to 2 MHz. After testing the
computer appeared to function well, without the faster 1/0 chips
model as. (I only use a 65C02) Also, it appeared that the waiting loops
for the drive did not have to be adjusted. (A TEAC FDSS-RV is used)

I did have to change the CENTROMIC routine for the printer. The VIA
is programmed in such a way that a bandshake-pulse is provided auto-
maticly when new data are presented., However, the size of the pulse
is dependent on the freguence of the clock of the computer. 14 the

freguence is doubled the size of the pulse will be 300 n8. This ap-
reared to be sufficinet for my EFSON MX-80 matrix printer, but my
ROTHER CE-50 needed more. Therefore, a new programme has been de-

vised generating a larger pulse.

After the initiating steps the character is put on the data lines.
Thern, at CENTRF a waiting loop is executed in order to stabilize the
gsignals. This enables one to use longer connection cables. The delay
cadsed by the loop can be ignored in comparison with the time needed
to wait for the printer which usually does not exceed 100 Char/sec.
Then, the strobe pulse is generated by writing into the VAFCR 300 and
$0F successively. The pulse is now Jud, which can be enlarged by ad-
ding some NOF-instructions if nescessary. The length of the programme
is smaller than the FPaperware 4 routine. Thence, 1t can replace the
ald ane. Furthermore, it is possible to use the new routine somewhere
@lese by adiusting the outputvector #4 $2317). In that case the veco-
toradress must be one less than the starting adress of the routine.
The routine can also be applied to the OOCTOFUS 65, Then, one showld
take into account that the communication is different here, so that
addresses and masks must be adjiusted.

10 FNEW CENTRO-ROUTINE WITH SOFTWARE
: § STORE QUTFUT FOR 2-MHZ JUNIOR/OCTOFUS

iVIA DEFENITIONSS

i FAG-FAT DATA OUTPUT
i GAL /8Ck INPUT
; Cas /STE OUTEUT
5 FE] /FE INFUT

; FEO SEL INPUT

SVIA ADRESSES

i

VAFRD =$FB0O0
VAFAD =VAFRD-+4 )
VAFRDD=VAFED+ %2
VAFADD=VAFRD+43
VARPCR =\VOFED+$(
VAIFR =VAFRD+&D

AHOLD =#59763
Kb F SED

S DO E ‘ ST VAaFaMD s FAO-FAT OUTR
BRogFe sTa VAEADD s FAO-FA7 OUTRPUT

SDOCFH ST VARCK fCAL NEGATIVE SENSITIVE
s MADORFE ¥ L.ID& VfFEbD §EgR o DhRe
. ADOZFE SFE i LOAD (LD DD~REGISTER

e
BDOZF & B s PAO-FAL INFUT
ADQQFB CENTRO EDQ VQEBD éLOﬂD Fé éNggl INFUT
4501 EOR #%501 i INVERT SELECT BIT
,:‘?L_:; QNQ HEON ;ONLY BIT O AND 1
DO BNE END $=0NMOT SELECTED OR FAPER EMFTY

550 FIFD AD&GIZI LDA AHOLD
260 F200 BDOIFE STA YAPAD s CHAR. ON_DATA_LINES
S70 FA0% AROC DX #H$00 il « T CBET-UP :
ggg Eggg %@PD CENTRE  Tha FINIT. DATA SET-UF TIME
S . WFY BNE CENTRF 3 =HBETL IME ¥

300 F408 ASOD FD& #*C)CR F=rBETUR TIME NOT ENDED
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410 F40A BDOCFS STA VAFCK s CLEAR STROBE OUTFUT

420 F40D AFOE LDA #$OE o

450 F4OF 8DOCFS 8TA VAFCR sAND BET IT

440 F412 ADOOFE CENTRG LDA VAFED 1 LOAD FE AND SEL

450 FALE 4901 EOR #$01

460 F417 2903 AND ##03 e
476 F419 DOO7 ENE END = NOT SELECTED OR PAFER EMPTY
480 F41R ADODFE LDA VAIFR

450 F41E 2502 AND #5022 )

500 F420 FOFOQ BEQ CENTRE s = ND ACKNOWLEDGE

10 F452 ADODFE END LDA VAIFR LOAD FLAGS

B30 F425 003 ORA M6 sBET BITS O AND 1

%0 F4R7 BDODFS 8TA VAIFR sRESET CAL AND CAZR

E40 F420 60 RTE

B0 . END

PAPERWARE SERVICE (ENGLISH VERSION) LIST OF PRICES TOKENIZED Microsoft Basic Keywords and addresses EYM-1

Basic.
W.L. van Pelt, The Netherlands.
Send cheque of Hfl. 14,50 to W.L.v.Pelt (eurocheque 5,00)

TOKENIZED Microsoft Basic Keywords and addresses AIM-B5

Basic.
W.L, van Pelt, The Netherlands.
Send cheque of HfL. 14,50 to W.L.v.Pelt (eurocheque 35,00

TOKENIZED Microsoft Basic Keywords and addresses APPLEsoft
W.L. van Pelt, The Netherlands.
Send cheque of Hfl. 14,50 to W.L.v.Pelt (eurocheque 5,00)

TOKENIZED Microsoft Basic Keywords and addresses CBM  40XX
and CBM BOXX. Commodere Basic 4.0,
Nico de Vries, The Netherlands.

A1l prices including forwardi
A1l prices only for European (L.E.P.

DISASSEMBLER FOR 65(C)02 (Rockwell version)
Nico de Vries, The Netherlands. i
Derived from the progras originally written for the Rpple
10 by Wozniak and Baua. ) ) :

This routine in machinecode will run directly on Commodore
PET, but easy to adapt to other sachines.

Send cheque of Hfl. 25,00 to W.L.v.Pelt (eurocheque 15,50)

DISASSEMBLER FOR 65(C)02 (Synertek/BTE version)

Nico de Vries, The Netherlands.

Refer the anncuncement above.

Send cheque of Hf1. 25,00 to W.L.v.Pelt (eurocheque 15,50

charges, etc.
. }-countries.

WRITE- AND RERDROUTINE FOR ELEKTOR'S JUNIOR-COMPUTER

Dick Blok, The Netherlands. With thanks to Sebo Woldringh
for his advices. Machinecode.

Send cheque of Hfl. 15,00 to W.L.v.Pelt (eurocheque 35,50

LARGE CHARACTERS WITH THE MICROLINE-80 PRINTER

Frans Bakx, The Netherlands.

A set of subroutines in 8502-sachinecode to print large
characters: 3 lines high and 4 norsal characters width.
Send cheque of Hfl. 15,00 to W.L.v.Pelt {eurocheque §,50)

DATBAS. A database-grn ras written in Basic for Elekior’s
JUNIOR-computer wit ard and OHIO Scientific 0S-650D
V3.3 disk operating systea,

Jan van Heuven, The Netherlands. Modified by Fernando
Lopes, Portugal.

Send cheque of Hf1, 30,00 to W.L.v.Pelt (eurocheque 20,50)

VDU ROTATING NEWSPAPER.

Ivo van Rijssel, The Netherlands. Translated by Frank Bens
Machinecode-progras for Elektor’s JLNIDR—cnnpu{er with VDU
Send cheque of Hfl. 15,00 to W.L.v.Pelt (eurocheque §,50)

TYPC-AHERD AND PRINTER BUFFER
Marcel Visser, The Netherlands.
gaghimcnde-progral for APPLE 1{ with DOS 3.3 or DIVERSI-

Send cheque of HF1. 20,00 to W.L.v.Pelt (eurocheque 10,50)

CENTRONICS PRINTER INTERFACE DEVICE 4 OR 5 ON COMMODORE 64
Ruud Uphoff, The Netherlands. Machinecode.
Send cheque of Hfl. 15,00 to W.L.v.Pelt (eurocheque 35,30)

TOKENIZED Microsoft Basic Keywords and addresses KIN-1 and
Elektor's JUNIOR KB-9 Basic.

W.L. van Pelt, The Netherlands,

Send cheque of Hf1. 14,50 to W.L.v.Pelt (eurocheque S5,00)

Send cheque of Hfl. 14,50 to W.L.v.Pelt (eurocheque 5,00)

TOKENIZED Microsoft Basic Keywords and addresses C - 16
Commodore Basic 3.5.

Nice de Vries, The Netherlands.

Send cheque of Hfl. 14,50 to W.L.v.Pelt (eurocheque 5,00}

TOKENIZED Microsoft Basic Keywords and addresses CBM 30XX
Commodore asic 2.0.

Nico de Vries, The Netherlands.

Send cheque of HflL. 14,50 to W.L.v.Pelt (eurocheque 35,00)

TOKENIZED Microsoft Basic Keywords and addresses VIC-20
Ceamodore Basic V2,

Nico de Vries, The Netherlands.

Send cheque of Hfl. 14,50 to W.L.v.Pelt (eurocheque 35,00)

PATCHES ON KIM-1 MICROSOFT BASIC FOR ELEKTOR'S JUNIOR-comp
Koen van Nieuwenhove, Belgiue/W.L. van Pelt, The Netherl,
With PMODE, TRACE, STEP RESET, PRINTER PG., VIDED, AUTO,
RENUMBER, DATASAVE, EDIT LINE, APPEND.

Send cheque of Hfl. 24,30 to ¥.L.v.Pelt (eurocheque 15,00)

NICRO-WARE Asseabler/Editor with bank-switching
Complete sourse-listing (Disassesbler not included)
futhor: Fernando Lﬁs Portugal.
Systes: Elektor’s I0R-coaputer with VDU and 0S65-D DOS
With new comsands: PUT FILE, PUT TT, LOAD FILE, LOAD TT,
toggle centronics flag, return to kernal, and modified
error routine, and new subroutines DECBPF, INCBPF, SETPM-
SETSC-SETPF, 'PRTDAT to read data and tise from the Real
Time Clock and to print it in the header lines,
SHAPDN-SAVBNK-RS to manage the bankswitching, LINE

NUMBERS.

Refer ¢ DE 6502 KENNER, May 1386, p.44-~47
Hardware article *Bank bwitching for the JUNIOR-
comsputer® by Fernando Lopes, Portugal.

Send cheque of Hf1. 45,00 to W.L.v.Delt {eurocheque 35,30)
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ENQUETE onder de leden van de KIM

FNQUIRY among the members of the KIM

Gebruikersclub Nederland.

Het bestuur van de KIM
Gebruikersclub Nederland heeft
besloten een enquete onder de leden
te houden, teneinde in staat te zijn
een beleid te voeren dat gebaseerd
is op de wensen en ideeen van de
leden.

U wvindt de enquete op de
middenpagina's van dit nummer. De
enquete kan in twee delen gesplitst
worden. Het eerste deel is bedoeld
om het bestuur een idee te geven van
het bestand san systemen binnen de
club en wat de drijfveren zijn van
diegenen die zich met deze computers
bezig houden. Dit betreft de vragen
1 tot en met 5.

Het +tweede deel (vraag 6) bevat
vragen die het bestuur moeten helpen
om een goed beleid voor de toekomst
uit te stippelen.

Deelname aan de enquete is geheel

vrijwillig, terwijl u ook niet
verplicht bent alle vragéen te
beantwoorden.

Teneinde de deelnemers aan deze
enquete enigszins te belonen voor
hun moeite heeft het Dbestuur een
aantal presentjes beschikbaar
gesteld die verloot zullen worden
onder diegenen die niet anoniem aan
de enquete deelnemen. Bestuursleden
zijn van deze verloting uitgesloten.
Beschikbaar zijn de volgende
presentjes: .

10 EPROMs 2764
10 paar diskettes, (5.25 inch, leeg)
5 SRAMs 4364 (8k x 8)

De verloting zal plaatsvinden op de
bijeenkomst te Rijswijk (Zh.) op 15
november 1986. De Voorzitter zal dan
uit de 1inzendingen de  winnaars
trekken.

Wilt u de ingevulde enquete voor 1

oktober 1986 gefrankeerd sturen
naar:
N. de Vries

Mari Andriessenrade 49
2907 MA Capelle aan den IJssel
Nederland

Het Dbestuur dankt u alvast voor de
genomen moeite.

Gebruikersclub Nederland. =

The execubtive committee of the KIM
gebruikersclub Nederland has decided
to hold an enquiry amon% the members
of the club, in order to be able to
develop a policy based on the ideas
and wishes of the members
themselves.

You will find the Dutch version of
the enquiry in the middle of this
issue. However, 1if you prefer an
enquiry in English, please apply for
one at the address below. You will
then receive +the same
written in English. .

This enquiry 1is comprised of two
parts. The first part is meant +to
give the committee an idea of the
number of systems our members own
and use, and what purposes they are
used for. The questions 1 through 5
are meant for this purpose.

The second part %question 6)
contains questions to help develop a
policy for the future.

document,

Participation in this enquiry is
completely voluntary. It is also not
mandatory to answer all questions.

To encourage you to participate,
the committee has available some
little presents. These are to be
raffled among those participants
that have filled in their names and

addresses on the questiomnaire.
Members of +the committee are
excluded from the raffle. The

following presents are available:

10 EPROMs 2764

10 sets of two diskettes (5.25 inch,
empty)

5 SRAMs 4364 (8k x 8)

The raffle will take place on the
club meeting in Rijswijk on November
15th 1986. The chairman will then
draw the winner from the enquiries
received before the closing date.

Please return the completed
questionnaire before October 1st
1986, postage paid, to:

N. de Vries

Mari Andriessenrade 49

2907 MA Capelle aan den IJssel
The Netherlands

The committee thanks you in advance
for your trouble.
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PUT CHESSI.1!

v OREERE  RHRE  EHRHRNE HERFE HENEE
FRERE  REEEN FHRKE  HEEEE
wuxuk  wu¥#% THOR I e REEx¥
ERERE  RXREH FREER  HREEE
*HE R XHRHX
*H %K% SCHAAKPROGRAMMA L2212
FEERE  HREEE  RRRIEE R RNNER
FEERE  ERRRE  KRREEE  REREE EREEE

DOOR = FRANS RAARIJMAKERS
HOOGVENSESTRART 87
5017 CB TILBURG
TEL. : 013 — 366363

SYSTEEM ¢ 6UNIDR MET INTERFACE-KAART EN 4K RAM

ANAF $2000, OF VERGELIJKBAARR SYSTEEM.
DISPLAY @ 7 SEGMENT-DISPLAY.

ZERO PAGE LOKATIES
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LIRS re QWO MR LIRS = O

vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv

*
¥
k]
"
kd
=
¥
"
v
"
k]
[
k]
-
k4
-
k]
.
*
.
?
.
k]
)
k]
a
2
®
3
«
k]
L)
¥
-
k]
=
¥
"
?
.
A
-
k4
u
1
=
v
-
h ]
"
k4
*
b
-
k]
»
ki
=
K
-
k3
=
1
.
k4
.
*
"
?
.
hd
=
*
-
*
-
*
¥
-
bl
-
3
-
ks
.
?
7

ZETI ERYU %00 PROMOTIESTUK

4  ZETII EQU %01 NAARVELD . BESTE ZET
25 ZETILI EQU  $02 VANVELD BESTE ZET
26 FROM EQU  $03 CODE PROMOTIESTUR )
7  NAAR EQU 04 NARRVELD ZET IN ONDERZOEK
28 VAN EQU  $03 VANVELD ZET IN ONDERZOEK
29 NZET £EQU 406 AANTAL GELDIGE ZETTEN PER NIVO
S0 1T EQU 07 INDEXTABEL ZETMOGELIJKHEDEN
=1 ZWRD EQU %08 ZETWARRDE FER NIVO
Y32 BTUK EQU %09 STUK DAT WORDT GESLAGEN
Y33 ROCO EQU  $0A - ROCHADE-CODE
»34  WRDE EQU  $0B WAARDE VAN DE STELLING
Y33 NIVO EGQU  $0C MOMENTELE ONDERZOEKDIEFTE
y36  CIZA EQU $0D CODE ZET AANBRENGEN
y37  CZ0 EGQU  $0E CODE ZET ONGELDIG
Y38 PZIET EQU  $OF HODOGSTE AANTAL ZETTEN OP NIVO 2
»39  CIET EQU  #$10 CODE SOORT ZET
Y40 MAxI EQU  $11 . MAXIMALE ZOEKDIEFTE ALGEMEEN
Yai o MAXII EQU  $12 MAXIMALE ZOEKDIEPTE SLAGZETTEN
Y42 EPS EQU #13 VELDNUMMER FION EN PASSANT TE SLAAN
Y43 HULR EQu %14 TEMP VOOR ALGEMENE DOELEINDEN
;zg CkAZ EQU  $15 CODE KLEUR AAN ZET
Y a6 ORG %16

OO1E: B4 BT 85

0013: 86 B2 B

ooiC: 83 84 Y47 BORD DFE $84,583,$85,$86,$82,$85,$83,$84
OOiE: 80 B(O 80

0021: 80 B8O BO ,

0024 80 8O Y48 DFE $80,$80,$80,$80,$80,$80,$80,$Bo
0026 00 00 Q0

0029: 00 QO 00

0020: 00 00 Y49 DFE 0,0,0,0,0,0,0,0

OQ2E: QO 00 00

0031 00 0O 00

0034 00 00 Y50 DFE 0,0,0,0,0,0,0,0

0036: 00 00O 00

0039: 0O 00 00

003C: 00 00 Y591 DFE 0,0,0,0,0,0,0,0

OO3IE: 00 00 00

0041 00 OO 00

0044t 00 00 YS2 DFE 0,0,0,0,0,0,0,0

0046 C1 C1 Ci

0049: C1 C1 C1

004Cs C1 C1 83 DFB QCI,$CI,$Ci,$C1,$Cl,$CI,$Cl,$C1
Q04E: C4 C3 C5 .

0051: Cs C2 €S

0054t C3 C4 Y54 DFB $C4,$CS,$C5,$C6,$C2,$C§,$C3,$Ca
0086 00 05 0A

0059: 13 1C OE

005C: 0/ Y85 PTZ DFE %00, $05, $0R, $13, $1C, $0E, $0A
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QO3D:
QOO
QO3 :
Q064 :
Q067
QO06A
0060
OO6F @
0072+
0074
00778
007Aa:
o070
OO7F s
008z
0084 s
0087 :
008A:
OQ8D:

QOCO:
Q0CS:
000k :
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Q0

03
Y57

A4
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r58

06
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Y53
00
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00 00 00
27 46 66
17 00 00 116

T8W DFE
TZET DFB
DFB
DFE
DFE
RCTI DFR
RCTII DFER
WIS EQU
OZET EGU
TEMPZ EGU
TEMP3 EQU
TEMP4 EGU
TEMPS EQU
TEMPE EQU
TEMRT7 EGU
TEMFPS EGU
TEMPI EGU
TEMPA EQU
TEMER EGU
TEMRC EQU
TEMFD EGU
TEMPE EGW!
TEMRF EGU
KAZ EQU
RWIS EGU
STKWRDKAZEQU
STRWRDKNAZERU
BTKNUMKAZEGU
STRNUMKNAZEGL
STELWRDLOREGU
STELWRDHOBERQU
STUKWRDLOBEGNS
STUKWRDHOREQU
VELDTELLEREQU
KONKNAZ  EQU
STUKIO  EQU
POSITIO EGU
SLASTUK EGU
DAMKNAZ EQU
VANVELDHEXERU
VERTREKHEXEGU
VERTREKREKEGL
EERSTEVELDEQU
BITSTUKIOEGU
BITKAZ  EGU
‘BITKNAZ EQU
BITRAZR EQU
BITKNAZR EQU
BITKAZIL EQU
BITKNAZL EQU
RES1 - EQU
RESZ EQU
RESZ EQU
FOSWRDLOBEGH
FOSWRDHOBEGU
ORG

FIONTAE DFEB

1,1,0,3,5,3,8

$05, $0F, $R4, $24, $00, $15, $1F, $B4
$34, %00, $06, $16, $22, $AZ, $26, $36
$A6, $B6, $00, $2E, $3E, $AE, $BE, $66

$76, $E6, $F6, $00, $06, $16, $22, $A2
$00, $04, $07, $38, $3C, $3F
$40, $C0, $80, $10, $30, $20

$90 : WISSEL STADIUM E:REKENING

$91 : P-ZET VAN D& BeSTE ZET TOT NU TOE
$92 : TEMP VOOR ALBEMEEN GEBRUIK
TEMP2+1 . IDEM .

TEMPZ2+2 : IDEM

TEMPZ2+3 ! IDEM

. TEMRZ+4 : IDEM

TEMP2+5 : IDEM

TEMP2+E : IDEM

TEMPZ+7 ! IDEM

TEMPZ+8 : IDEM

TEMPZ+9 : IDEM

TEMPZ+$0R + IDEM

TEMP2+$0B + IDEM

TEMPZ+$0C + IDEM

TEMPZ+$0D : IDEM

$A0 ! KLEUR RAN ZET

$A1 ! KLEURWISSEL

$AZ + STUKWAARDE KLEUR AAN ZET

$A3 : STUKWAARDE KLEUR NIET AAN ZET

$A4 : AANTAL S1UKKEN KLEUR AAN ZET

$A5 : AANTAL S1UKKEN KLEUR NIET AAN ZET
$06 : STELL INGWAARDE LOW ORDER BYTE

£Q7 : STELLINGWARRDE HIGH ORDER BYTE
$A8 ! STUKWAARDE LOW ORDER BYTE

$A9 ! STUKWARRDE HIGH OKDER EYTE

$AA ! VELDBEHEERSING StUK IN ONDERZOEK
$AB : POSITIE KONING KLEUR NIET AAN ZET
$AC : SOORT STUK IN ONDERZOEK

$AD : POSITIE STUK IN ONDERZOEK

$AE : STUK OP HET NAARVELD

$AF : AANWEZIGHEID DAME KLEUR NIET RAN ZET
$EO : VANVELD IN HEXADECIMAAL FORMAAT
$B1 : VANVELD IN DE MOMENTELE STELING
$EZ : IDEM IN REKENFORMART

$E3 : EERSTE VELD VAN DE LIJN REKENFORMAAT
$B4 : BITKODE STUK IN ONDERZOEK

$E5 : BITKODE PIONNEN KLEUR AAN ZET

$EE ! IDEM KLEUR NIET AAN ZET

$57 : BITKODE PIONNEN KLEUR RAN ZET RECHTS
$B8 : IDEM KLEUR NIET AAN ZET

$B9 : RITKODE PIONNEN KLEUR AAN ZET LINKS
$EA : IDEM PIONNEN KLEUR NIET QAN ZET
$EB : BGERESERVEERD

$EC : IDEM

$BD : IDEM

$EBE : WARRDE BESTE ZET TOT DAN TOE LOB
$BF ! WAARDE BESTE ZET TOT DAN TOE HOB
$CO

$00, $00, $00, $27, $46, $66, $17, $00, $00
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STUKTAB

DFB
DIRHEX  DFB
DIRDEC DFE

ORG
KEYBUF  EQU

ORG
DISP1 EQU
DISP2 EQU
DISP3 EQU
SCANDS  EQU
GETKEY  EQU
FAD ey
PBD EqQu
TIMER QU
NMIVECTLOBEQU
NMIVECTHOBEQU
IREVECTLOERERU
IRGVECTHOREQU

$05, $05, $00, $10,$19, $12, $2D

$07,$FF,$F7,$F8,$F9,$01,$09,$08

$91,$90, $89, $99, $09, $10, $11,$01
. TOETSBUFFER

HE1
$E1

$F9
$F9
DISP1+]
DISPi+2

$1DBE
%1DF9

$1080
$1A82

S1AF4

$1A7A
$1A7E
$1A7E
®1A7F

T
-

B URVENE ISR AE IR WSS BN EGANS AR EAIA NSRS

B AR IE AR A BT AB IR AR AN AR NT LA S EANE AT IS A IVNS IR UIME AN IR VA GBI E I B AR SN IRAE A

DISPLAYBUFFER
1DEM
iDEM

MONITOR ADRESSEN

TOON INHOUD DISPLAYBUFFER

HAAL TOETS VAN HEX-PARD
FIA ADRESSEN

POORT A DATA REGISTER
FOORT B DATA REGISTER

PIA TIMER ADRES

CLK1T, DISABLE TIMER IRQ

VECTOR ADRESSEN

SCHEAKMONITOR ADRESSEN

TD/DS EQU $0590
MAINSMON  EGQU $0SAS ;
CODEMON  EGU $0SF3 3
YELDKODMON EGlU $OSFC 3
PLUSMON  EQU $0629
DAMON EGU $O6LF *
ADMON EQU $0683 :
PCMEON EQU $068D
POSVAL ADRESSEN

ADD EQU $2000 :
TOTAL EQU $200E :
MOLTIPLY EQU $2022 ;
DIVIDE ELU $2077 :
SCAN EQU $20DA
KODEER EUl $20FA +
VELDTEST  EGU $2111
NAARVELD  EQU $212F
AFSTAND  EQU $2140 1
EERSTEVELD EQl $2174 3
STATUSI EQU $219C *
STATUSIT  EWU $Z1EO0 :
PAARD EGl $2227 @
LOPER EQU $22A2
DAME EQU $2318
TOREN EQU $238D
FION EQU $Z46E *
KONINGI EQU 25827
KONINGII EQU $266C :

TUETSDETEKTIE/DISPLAY
HOOFDROUTINE SUHRAKMONITOF
CODE-ROUTINE

VELDKONTROLE EN KODERING
STUK VERPLARTSEN

STUK PLARTSEN/VERWIJDEREN
BOURD VEGEN

NIEUWE PRARTIJ

ADD

TOTAL
MULTIPLY
DIVIDE

SCAN

KODEER
VELDKONTROLE
NRARVELD ,
AFSTAND
EERSTE VELD
STATUS I
STATUS I1
PRARD

LOPER

DAME

TOREN

PION

KONING I
KONING I1I
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2006 65 A8 ADC STUKWRDLOE : EN BEWAAR RESULTAAT

2008: 83 A8 5TA STUKWRDLOE
Z00R: AS 9C
200C: &5 A9

LDA TEMPC

y 183 + INITPOS EQU $2707 : INITIALISERING
gigg ! MAINSPOS  EQU $2787 ! STUURRGUTINE
;igg 1 REPRESENTATIE VAN DE STUKKEN
) 188 : LEEG VELD = 00
) 189 : WITTE PION = 80 ZWARTE PION = Ci
» 190 : KONING = 82 KONING = 2
191 : PAARD = 83 PAARD = C3
Y192 : TOREN = 84 TUREN = C4
) 193 : LOPER = 85 LOPER = C5
Y194 : DAME = 86 DAME = C6
)g PUT CHESS1. 2
y 2 ORG  $2000 ’
2000: 4C 95 2C )3 JME  PCMON + INITIALISEREN
Z003: AS 3B 4 ADD LDA TEMPR : TEL DE MOMENTELE WRARDE
2005: 18 g CLC 1 BIJ DE STUKWAARDE
7 b
a
9

ADC  STUKWRDHOR

}

}

}

b

)
200E: 85 A9 Y10 STA STUKWRDHOR
2010 60 y11 RTS
2011 AS A6 Y12 TOTAL LDA STELWRDLOB ; TEL STUKWAARDE
2013t BS 9B 213 STRA TEMPE ; BIJ STELLINGWAARRDE
2015: AS A7 Y14 LDA STELWRDHOB ; MET BEHULP VAN ADD
20172 85 9C )15 STR TEMPC 3 EN BEWAAR RESULTAAT
20191 20 00 20 )16 JSR  $2000
201C: AS A8 17 LDA STUKWRDLOE
201E: 85 A6 > 18 5TA STELWRDLOE
2020 AS A9 > 19 LDA  STUKWRDHOE
£022: B85 A7 »20 5TA STELWRDHOB
2024 €0 Y21 RTS
2025: 84 97 Y22 MULTIPLY STY TEMP7 5 RESBET
20271 84 98 )23 STY TEMRPS
2029: 84 9B y24 STY TEMPE
202B: 84 9C 23 STY TEMPC ,
202D: A5 99 Y26 M1 LDA TEMP3 : NEEM ABSOLUTE WAARDE
202F: FO 48 » 27 REG OUTH : VERMENIGVULDIGER
2031 10 09 28 BRL ™2 3 JUMP OUT ALS VERM = ¢
20332 49 FF »29 EOR  #$FF y 8IGN = -1 ALS
2035: 18 » 30 CLC ;1 VERM = NEGATIEF
2036 63 01 )31 ADC  #1
2038: 85 39 Y32 STA TEMRI
203R8: C6 97 } 33 DEC TEMP7
2Q3C: AS 9A Y34 M2 LDA TEMFA 3 NEEM RBSOLUTE WAARDE
203E: FO 39 »35 BEG OUTHM 3 VERMENIGVULDIGTAL
2040: 10 039 )36 BPL M3 ; JUME QUT ALS VERMT = 0O
2042 49 FF y 37 EOR #%FF : SIGN +1 AL S
20442 18 > 38 Cic 3 VERMT = NEBRTIEF
2045 €9 01 )39 ADC  #1
2047: 85 9A Y40 85TA  TEMPAH
2049: EE 97 Y41 INC TEMP7
204B: 46 3AQ Y4z M3 LSR TEMPA s SCHUIF VERMT NAAR RECHTS
204D S0 0D Y43 BCC M4 y JUMRE ALS CARRY =
204F: A5 99 Y44 LDA TeEmP3 : TEL VERMT BIJ PROD
2031: 18 Y45 CLC
2032% 65 9B Y46 ADC  TEMFR
2054: 85 9B Y47 STR TEMPE
2056 AS 98 )48 LDA TEmMP8
2058 €5 9C Y49 ADC  TEMPC
205A: 85 9C )50 STA TEMPC
Z03C: 06 99 )31 M4 ASL TEMPI 3 SCHUIF VERM NAAR LINKS
205E: 26 98 yo2 ROL TEMPS 1 JMP TOTDAT VERMT=0
2060: AT 9A }53 LDA TEMPA
20628 DO E7 ) 54 BNE M3
20640 AS 97 YOS MS LDA TEMR7 3 NEEM 2 KOMPLEMENT VAN PROD
20668 FO 11 Y56 BEG OUTM 1 ALS SIGN O 0
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2068: AS 9B =1 LDA TEMPB
206A: 49 FF Y59 EOR #$FF
206C: 18 Y60 CLC
z06D: 69 01 yel ADC #1
206F: B85S 9B Y62 6TA TEMPE
2071: AS SC y63 LLDA TEMPC
2073: 49 FF Y64 EQOR #$FF
2075% 639 00 Y635 ADC %0
2077+ 85 9C Y66 STA TEMPC
2079t 60 Y67 OUTM RTS »
207R% 84 96 Y8 DIVIDE STY TEMP6 + RESET
207C: 84 9B Y69 STY TEMPB
207E: 84 9C Y70 STY TEMPC
2080: AS 98 »71 Di LDA TEMPS » TEST DEELTAL
2082: DO 06 Y72 BNE DiA
2084 AS 97 Y73 LDA TEMP7
2086: FO 54 Y74 BEG OUTD : JUMP QUT ALS DEELTAL = 0
2088: AS 98 Y75 LDR TEMF8 + SCHUIF DEELTAL ZOVER
208A: 30 08 ¥76  DIA BMI Dz : MOBELIJK LINKS
Z08C: C6 96 377 D1Al DEC TEMPE : HOUDT AANTAL BHIFTS
ZOBE: 06 97 y78 ASL TEMP7 : BIJ IN TEMPE
2090: 26 98 379 ROL TEMPS
2092: 10 F8 »80 BPL Di1RAl
Z094: A5 9A y81 Dz LDA TEMPR s TEST DELER
2096t DO 06 yaz BNE D2zZR : JUMP QUT ALS DELER = 0
2098: AS 99 Y a3 LDA TEMPI
209A: FO 40 y84 BEQ@ QUTD
209C: AS 94 » 85 LDA TEMPA
209E: 30 08 Y86 DIA BMI DZR1
20R0: EE 96 »87  DZAZ INC TEMPE : SCHUIF DELER ZOVER MOBELIJK LINKS
ZORZ: 06 99 y88 ASL TEMP9 + HOUDT AANTAL SHIFTS BIJ IN TEMPE
20R4: 26 9A 189 ROL TEMPAR
20A86: 10 F8 »90 BPL D2RZ
20A8: AS 96 )31 DzA1 LDR TEMFE » JUMP OUT ALS TEMPE ( O ¢
20AAR: 30 30 Y92 BMI OUTD « DAN IS DELER )} DELTAL
20AC: 38 ¥93 D3 SEC : TREK DEELTAL VAN DELER AF
Z20ARD: AS 97 )94 LDA  TEMP7
20AF: ES 99 »95 SBC TEMP3I
Z0B1: 85 97 y96 sTA TEMRY
20B3: AS 98 y97 LDA TEMPS
20B5: £35 9A »38 SBC TEMPAR
20B7: 85 98 )99 STRA TEMPS
20B9: 30 08 »100 D4 BCC D4A : DRAAI CARRY IN GUOTIENT
Z0BB: 26 3B y101 ROL. TEMPE + TEL DELER BIJ DEELTAL
20BD: 26 9C Y102 ROL TEMRC : ALS CARRY = O
20BF: FO 13 »103 BEG DS
20C1: DO 11 y104 BNE DS
‘2003t 26 9B »105 D4R ROL TEMEB
20C5: 26 9C Y106 ROL TEMPC
20C7: 18 »107 CLC
20C8: AS 97 »108 LDA TEMP7
20CA: 65 99 109 ADC TEMPRI
20CC: 835 97 110 STA TEMP7
Z0CE: A5 98 Y111 LDA TEMPS
20D0: 65 9A Y112 ADC TEMPA
SRR R L, o e
Z0D4: LSR TEMPA 3 SCHUIF DELER NAAR RECHTS
20D6: 66 99 Y115 ROR TEMP9 1 DECREMENT
%882’ ?8 gg ;%i% DEC. TEMPE 3 EER SHIFTTELLER
: BPL D3 : JUMP TOTDAT SHIF
20DC: 60 Y118 QUTD RTS DAT SHIFTTELLER (@
20DD: A& BO 119 SCAN LDX VANVELDHEX 3 X = VANVELD
R, i o g
DEQ: 30 BMI  SCANOUT :+ JUMP ALS X |
R EL iz D Y [ASER L
Z s G SCAN ; JumP ALS = BEEN STUK
20E6: 85 94 Y124 8TA TEMP4 BORD BEEN SiLK
Z0E8: 29 OF Y125 AND  #$0F
285%: gg g? g%2§ EMP STUKID
2 : 2 NE SCANI1 s JuMp ALS STUK (& 8TUK
20EE: AS 94 y128 LDA TEMP4 TUKIO
20F0: 29 40 Y129 AND  #$40
20F2: 45 Al Y130

EOR KWIS
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SCANOUT
SCANOUTZ
KODEER

BNE
STX
BEG
LDA
RTS
LDA
LSRA
LBRA
LSRA
5TA
LDA
AND
ASLA
ASLA
ASLA
ASLA
ORA
CLC
ADC
8TA

RTS
VELDKONTRLDA

OUTVK1
OUTVKZ
NAARVELD

AFSTAND

AFST1

AFSTZ

CLC
SED
ADC
CLD
STA
AND
BER
CME
Be@®
LDRA
AND
BER
cmp
BNE
LDA
RTS
LDA
CLC
ADC
87A
5TX
TAX
LbA
STA
LDX
RTS
LDA
AND
s57TA
LDA
AND
SEC
SEC
BPL
EOR
CLC
ADC
STA
LDA
AND
87A
LbA
AND
SEC
SEC
BRL
EOR
CLC
ADC
LSRA
LBRA

SCAN1
VANVEL DHE X
SCANOUTZ
H#$FF

Ry

“a

VERTREKHEX ;

TEMP4
VERTREKHEX
#7

TEMP4

#$11
VERTREKREK

DIRDEC, X

VERTREKREK

TEMP4
#$0F
OUTVK1
#9

OQUTVK1
TEMPS
#$FO
OUTVK1L

DIRHEX, X

VERTREKHEX
VERTREKHEX
TEMPRD

BORD, X
SLASTUK
TEMPD

TEMPI
#SOF
TEMFE
TEMPA
#SOF

TEMPE
AFSTI
BEFF

#1
TEMPC
TEMPI
#EFO
TEMPB
TEMPA
H#HEFQ

TEMPR

AFST2
HSFF

#1

“n Ry T ans

eus

-a -

-8

¥

EX] ~a

Iyl

“nau

FIE TR

e

JUMP ALS KLEUR () KWIS

SAVE VANVELD
KEER TERUG MET A=FF :
BEREKEN VERTIKALE

KOORDINRAT

ALLE VELDEN GEHAD

BEREKEN HURIZONTALE

KOORDINAAT

NEEM KOORDINATEN BIJ EiKARR
TEL 11 BIJ RESULTAAT

RESULTAAT IN VERTREKREK
HAAL DECIMALE RICHTINGTAREL

TEL OF BIJ VERTREKREK
RESULTART IS NAARVELD

NAARVELD IN TEMP4

KONTROLEER GELDIGHEID NRARVELD

JUMP ALS NARRVELD

JUME AL8 NRARVELD

HRAL HEXADECIMALE

ONGELDIG

GELDIB

RICHTINGTRBEL

TEL OF BIJ VERTREKHEX
NARARVELD IS NIEUW VERTREKVELD

HAAL STUK VAN NARRVELD
EN ZET DAT IN SLASTUK

HARL EERSTE VELD

DISTILLEER VERTIKALE KOORDINARAT

HRAL TWEEDE VELD

DISTILLEER VERTIKALE KOORDINARAT
BEREKEN HET VERSCHIL
BEREKEN ABSOLUTE WAARDE

SAVE RESULTART
HAARL EERSTE VELD

DISTILLEER HORIZONTALE KOORDINAAT

HARL TWEEDE VELD

DISTILLEER HORIZONTALE KOORDINAAT
BEREKEN HET VERSCHIL
BEREKEN ABSOLUTE WAARDE

SCHUIF RESULTAART IN RECHTER NIBBLE
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216F: 4A Y206 LSRA
21702 4A ;%gg EESQ
2171 18
2172: &5 9C Y209 ADC TEMPC + TEL RESULTATEN BIJ ELKRAR
2174 85 9C Y210 8§TA TEMPC H RESULTART IN TEMPC
2176t 60 y211 RTS
2177 A5 Al Y212 FIRSTVELDLDA KWIS + IET LOOPRICHTING UIT
2179: FO 04 y213 BEG FVi1
2178: AZ 07 Y2i4 LDX #7 H ZWART = 7
217D: DO Q2 Y215 BNE FViIA
217F: A2 03 Y216 FVi LDX #3 3 WIT = 3
2181: AS RO y217 FVIA LDA VANVELDHEX : ZET VAN IN VERTREK
2183: 85 Bl y218 ETA VERTRERKHEX
2185: 84 B4 Y219 aTY RITSTUKIO ¢ ZET BITSTUKIO OF 01
2187: E& B4 Y220 INC BITSTUKIO
2189 20 FD 20 Y221 FV2 JSR KODEER
218C: 20 14 21 Y222 JSR VELDKONTR
218F: C9 FF Y223 CMP #$FF
2191: FO 07 Y224 BEQ FV3 : JuMP ALS A=FF : ONGELDIC
2193: 20 32 21 »225 JER NAARVELD
2196: O& B4 Y226 ASL. BITSTURIO
2198: DO EF Y227 ENE FV2 » JUMP TOTDRT LIJN OF IS
219A: A5 Bl y228 FV3 LDA VERTREKHEX RESULTAAT IN EERSTEVELD
219C: 85 B3 Y229 8T EERSTEVELD
219E: &0 Y230 RTS
219F: AS Al y231 STATUSI LDA KHIS + IET LOOPRICHTING UIT
21A1: FO 04 Y232 BEG@ &TATI1
21RA3: AZ 03 Y233 LDX #3 : ZWART = 3
21@a5s DO 02 Y234 BNE STATZ
21QA7: A2 07 Y235 STATHL LDX #7 + WIT = 7
21RA9: 84 95 YZ23E STATZ STY TEMPS + RESET
>1AB: 84 96 Y237 8TY TEMPG
21AD: B4 97 Y238 STY TEMP7
21AF: EB 95 Y239 INC TEMPS + TEMPS = EERSTEVELD
21Bi: 20 FD 20 »240 STAT3 JER KODEER
21B4: 20 14 21 Yz241 JSR VELDKONTR
21B7: C3 FF Y242 CMP  #$FF
21B9: DO 01 Y243 BNE 8TAT4 + JUmMe Z0LANG ER GELDIGE VELDEN ZIJN
21BE: &0 Y244 RTS
21BC: 20 32 21 Y245 STAT4 JSR NAARVELD
Z1BF: 06 95 Y246 ASL  TEMPS : LEFT SHIFT TEMPS VOOR IEDERE ZET
2iCi: AS AE Y247 LDA SLASTUR : HPAL SLASTUK
2iC3: FO EC Y248 BEQ 8TAT3 :» JUMP ALS SLASTUR = O
21C5: 29 07 Y249 AND #7
21iC7: €9 02 Y250 cMPe  #2
2iC9: 10 E6 y 251 BRL STAT3 : JUMP ALS SLASTUR ¢ FION
2iCB: AS AE Y252 LDA SLASTUK
21CD: 29 40 Y253 AND #$40
21CF: 45 Al Y254 EOR KWIS
2iDi: DO 08 y 255 BENE STATS 1 Jump NARAR PION KRZ
21D3: A5 95 Y256 LDA TEMRS » BEWAAR PIONPOSITIE KNAZ IN TEMPE
ziD5: 085 96 Y257 ORA TEMPG
2iD7: 85 96 Y258 STA TEMPE
21D09: DO D& Y259 BNE STAT3
2iDR: AS 95 Y280 STATS L.DRA TEMPS 1 BEWAAR PIONPOSITIE KAZ IN TEMPT
21iDD: 05 97 Y261 ORA TEMP7
21DF: 85 97 Y262 STA TEMRT
glEl: DQ CE Y263 BNE STAT3
§1E3= RZ 05 yz64 STATUSII LDX #5 + ZET LOOPRICHTING NAAR RECHTS
flES: A5 B2 Y265 LDA EERSTEVELD : EERSTEVELD IN VERTREKHEX
21E7: 85 Bi )y 266 85TA VERTREKHEX
21E9: 20 FD 20 ) 267 JSR KODEER
21EC: 20 14 21 Y268 JGR VELDKONTR
glEF: C9 FF y 269 CMP #$FF
23iF1: DO 06 Y270 BNE STQTII : JUMP ALS A = FF : BEEN RiJ
JiFs: 8a Br )21 STY BITKAZR | ZET BITKODE ABNUALER X
: X : IG HTS OP
2ic7i EOOD 7S D STATIED >
H 1 INC VERTREKHEX @ VERTREKVELD LIGT RIJ NPRAR RECH
21FB: 20 9F 21 Y278 JGR STATUSI s
g;FE: A5 9¢ Y276 LDA TEMPG
2200: 85 B7 277 STA BITKAZR : VERDEDIGERS RECHTS IN BITKAZR
2202¢ RS 97 Y278 LDA TEMP7 * AANVALLERS RECHTS IN BITKNAZR

31
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4]
A

8TA
L.DX
LbA
STA
JSR
JSR
CHP
BNE
8sTY
8TY
BEQ
DEC
JSR
LDA
5TA
LDA

5TA
STATIIOUTRTS

PUT
PAARD LDA
5TA
LDA
8TA
STY
8TY
JSR
cmp
BNE
JSR
RTS
LDA
8TA
JSR
5TAR
57TA
LDA
STA
JSR
LDA

STATIIZ

STATII3

STARTP

251

2

P3

P4

BITKNAZR
#1
EERSTEVELD
VERTREKHEX
KODEER
VELDKONTR
#EFF
STATII3
BITKAZL
BITKNAZL
STATIIOUT
VERTREKHEX
STATUSI
TEMPE
BITRAZL
TEMPT7
BITKNAZL

CHEGS1. 3
#$40
XRNVELDHEX

3
STUKIO
STUKWRDLOE
STUKWRDHOR
5CAN
HEFF
Pt
TOTAL

VANVELDHEX
VERTREKHEX
KODEER
POSITIO
TEMPI
KONKNARZ
TEMPA
AFSTAND
#5

TEMRC
TEMPI
#$0C
TEMRA
MULTIPLY
RADD

POSITIO
TEMPI
#644
TEMPAR
AFSTAND
TEMPS
#$55
TEMEAR
AFSTAND

TEMP4
TEMP4
#6

TEMPS4
TEMPI
#6510
TEMEA
MULTIPLY
ADD

FIRSTVELD
BITSTUKIO

#1
STARTP

H#$A2

-e “avsun

-

'Y -n

FIRLY “u

FIEL]

»a

v

~a -e

-

-

-

ZET LOOPRICHTING NAAR LINKS
EERSTEVELD IN VERTREKHEX

JUMP QLS A = FF : GEEN RIJ
ZET BITKODE AANVALLERS EN
VERDEDIGERS LINKS OF 0O

VERTREKVELD LIGT RIJ NAAR LINKS

VERDEDIGERS LINKS IN BITKAZIL
AANVALLER LINKS IN BiTKNAZL

VANVELD = 40
STUK = PRARD
RESET BTUKRTELLER
A O FF =
VERWERK

RETURN
F1 KODEERT POSITIE VAN HET STUK

STUK BGEVONDEN

AFSTAND PAARD EN KONING KNAZ

5 ~ AFSTAND PAARD EN KONING KNARZ

WEEGFAKTOR IS +12

AFSTAND PAARRD - CENTRUM
CENTRUM = 44
CENTRUM = 85

& - AFSTAND PAARD — CENTRUM

WEEGFRKTOR IS +16

ONTWIKKEL ING
NIET ONTWIKKELD INDIEN BITVELD = 01
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2299: 85 9B
2298 A9 FF
229D: 85 9C
229F: 20 03
22Az2: 4C 36
22R5: A9 40
22A7: BS BO
22A9: A9 05
22AB: 85 AC
»2AD: 84 A8

PINIRIRI B

FapIEIRI B b
=R s
L] v

[2ages]
Dmg
%% 48 ER 36 BE N
L=
<
<
&

232E: DO 04

20
22

20

20

20

20

OO

ke ke Jouks ke o Pk P ook o b o ke ek o ke ek o ok
[ RTE RS o) el et et e
SOOI R b= 0D~

RIRINIM
B AN -

TEMPB

#OFF

TEMRC

ADD
STARTPH
#$40
VANVELDHEX
#5

STUKIO

STUKWRDLOE
STUKWRDHOE

VELDTELLER 3

SCAN
#$FF

L1
TOTAL

#8
VANVELDHEX
VERTREKHEX

LS

KODEER
VELDKONTR
#$FF

L2
NRARVELD
SLASTUK
L4

#$40
KWIS

L4
SLASTUK
#7
#2

Lz
VELDTELLER
SLASTUK

L3

Lz
VELDTELLER

#7
TEMPI
#60C
TEMER
MULTIPLY

ADD
VANVELDHEX
VERTREKHEX
FIRSTVELD
BITSTUKID
#1

STARTL
#$92

TEMPHR

#$FF

TEMPC

ADD
STARTL
#$40
VANVELDHEX
#6

STUKIO

STUKWRDL.OB
STUKWRDHOB

VELDTELLER 3

SCAN
#SFF
DEEN

weus

- -

ELEL L) asan - - -e PYEY] “e “san PR

-

“e

“e

wue

-

“a

Y

WEEGFAKTOR IS -94

VANVELD = 40

STUK = LOPER

RESET STUKTELLER

RESET VELDTELLER

A ¢ FF @ STUK GEVONDEN
VERWERK

X = RICHTING

70EK IN VOLGENDE RICHTING
WERK RICHTING BRIJ

ALLE RICHTINGEN GEHAD
ZOEK IN DEZELFDE RICHTING
FF=GEEN GELDIG VELD, VOLBENDE RICHTING
NAARVELD IS LEEG

STUK KNAZ

PION KNARZ
L4 t TELT DE VELDEN

NAARVELD=LEEG: DOORGAAN IN ZELFDE RICHTING
NOARVELD HEEFT STUK: VOLGENDE RICHTING

LS : VERWERKT DE VELDTELLER

AANTAL VELDEN - 7

WEEGFAKTOR = 12

ONTWIKKELING

« NIET ONTWIKKELD INDIEN BITVELD = 01

WEEGFAKTOR IS5 -110

VANVELD = 40
STUK = DAME
RESET STUKTELLER
RESET VELDTELLER

A O FF : STUK GEVONDEN
VERWERK

33
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2330% 20 11 20 )126 JSR TOTAL

2333t 60 )127 RTS + RETURN

2334t AS BO }128 DEEN LDA VANVELDHEX ; DEEN KODEERT POSITIE VAN HET STUK
2336t 85 Bl }129 STA VERTREKHEX

2338: 20 FD 20 )130 JSR KODEER

"233B: 85 AD y131 STA POSITIO

Z33D: A2 08 Y132 DTWEE LDX #8 ;s X = RICHTING

233Ft: AS BO Y133 DDRIE LDA VANVELDHEX ; ZOEK IN VOLGENDE RICHTING
2341t 85 B1 ) 134 STA VERTREKHEX

23432 CA Y135 DEX 3 WERK RICHTING BIJ

234435 30 15 y 136 BMI DZES ; ALLE RICHTINGEN GEHAD
23463 20 FD 20 Y137 DVIER JSR KODEER ; ZOEK IN DEZELFDE RICHTING
2369 20 14 21 )138 JSR  VELDKONTR

Z340 CI9 FF - )139 CMP  #$FF

234E: FO EF Y140 BER DDRIE ; FF = BEEN GELDIG VELD
£330 20 32 21 ) 141 JSR  NAARVELD

2353 E6 AR Y142 DVIJF INC VELDTELLER ; DVIJF TELT DE VELDEN

Z2335% AS AE y 143 LDRA SLASTUK

2357 FO ED ) 144 BER@ DVIER 3 NARRVELD=LEEG: DUORGAAN IN ZELFDE RICHTING
2359: DO E4 ) 145 ENE DDRIE 3 NAARVELD HEEFT STUK: VOLGENDE RICHTING
235B: A5 AR Y146 DIES LDA VELDTELLER ; DZES VERWERKT DE VELDTELLER
235Dt 85 99 > 147 STA TEMPI

239F: A5 A5 Y148 LDA  STKNUMKNAZ

23618 4A8 y149 LSRA .
2362% 4R Y150 LSRA ; WEEGFAKTOR = 9 - AANTAL STUKKEN KNAZ
23638 4R > 151 LSRA

2364% 4A } 152 LSRA -

2365: BS 98 Y153 8TR TeEMPS

2367 A9 09 Y154 LDA 49

2369: 38 Y155 SEC

236R: E5 98 > 156 SBC TEMPS

236C: 85 9A » 157 8TR TEMPA

236Er 20 25 20 ) 158 JOR  MULTIPLY

23718 20 03 20 y159 JBR ADD

2374 AS AD »160 DIEVEN LDA POSITIO 3 AFSTAND DAME - KONING KNAZ
23762 85 99 y161 5TA TEMP3I

25788 AS AR Y162 LDA  KONKNAZ

237R: 85 9A Y163 STA TEMPA

2270 20 43 21 Y164 JER AFSTAND

237F: AS 9C Y165 LDR TEMRC

2381t 85 99 } 166 5TA  TEMP9

2383: A9 FB Y167 LDA #%F8 3 WEEGFAKTOR IS5 -8

2385: 85 34 } 168 STA  TeMPA

2387: 20 28 20 ) 169 JSR  MULTIPLY

Z38A: 20 03 20 Y170 JSR ADD

238D 4C 27 23 Y171 JME STARTD

2390 A9 40 Y172  TOREN LDA  #340 s VANVELD = 40

23922 85 BO 173 S5TA VANVELDHEX

2394t A7 04 y174 LDA #4 ; STUK = TOREN

2396: 85 AC Y175 STRA SiUKIO

2398: 84 A8 Y176 8TY GSTUKWRDLOE ; RESET STUKTELLER

239A: 84 A3 Y177 STY S1UKWRDHOE

£39C: B4 AR »178 STARTT  STY VELDTELLER : RESET VELDTELLER

239E: 20 DD 20 Y179 JSR  SCAN

23R1: C9 FF »180 CMP  #$FF 3 A O FF & STUK BGEVONDEN
23R3Z: DO 04 y181 BENE Ti 1 VERWERK

23RS 20 11 20 )182 JSR TOTAL

Z25A8: &0 Y183 RTS

£3A%: AT BO Y184 Ti LDA  VANVELDHEX ; KODEER POSITIE VAN HET STUK
23AB: 85 Bl »185 STA VERTREKHEX

Z3AD: 20 FD 20 ) 186 JSR KODEER

23B0O: B85 AD y 187 STRA POSITIO

23B2: AZ 09 yi88 T2 LDX #9 ; X = RICHTING

23B4: A5 BO Y189 T3 LDA  VANVELDHEX : ZOEK IN VOLBENDE RICHTING
23B6: 85 Bl 190 STR VERTREKHEX

23B8: CA > 191 DEX 3 WERK RICHTING EIJ

£3B9: CA y192 DEX

£3BA: 30 34 2193 BMI T7 3 ALLE RICHTINGEN BEHAD
23BC: 20 FD .20 Y194 T4 JSR KODEER 7 ZOEK IN DEZELFDE RICHTING
23BF: 20 14 21 Y195 JSR  VELDKONTR

23C2: C9 FF Y196 CMP  #FF

23C4: FO EE y197 BE@ T3 ; FF=BEEN GELDIG VELD: ZELFDE RICHTING



DO
25

AS
4n
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32 21 Y199
RE ¥ 200
1B Y201
40 y202
al Y203
15 Y204
AE y205
07 » 206
02 Y207
D3 »208
04 y209
09 Y210
50 r211
9B Y212
9c Y213
03 20 Y214
AR Y213
AE Yzie
CE y217
Ca y218
AD y219
99 Y220
AR y22l
9n Y222
43 21 Y223
AR Y224

Y229
9C Y226
99 y227
10 ) 228
IR y229
25 20 )230
03 20 ) 231
77 21 y232
R4 Y2335
40 »234
09 Y235
DC ) 236
9B y237
aaC »238
03 20 2239
B3 } 240
Bl Y241
9F 21 Y242
26 > 243
a5 Y244
97 y245
oC } 246
50 Y247
9B »248
9C ) 249
03 20 Y250

» 251
39 ) 252
97 Y253
B4 y254
B4 Y255

) 256

» 257
04 »258
B4 » 2359
F39 Y260
E3 21 Y261
B4 y 262

Y263

) 264
=1} ) 265
ic Y266

Y267
BA ) 268
17 ) 269
Bé& Y270

»271

T6

17

Ti0

Ti1

Ti1A

TiiB

NAARVELD
SLASTUK
T6

#$40
KWIS

T6
SLASTUK

AD
VELDTELLER
SLASTUK

T4

T3

POSITIO
TEMPI
KONKNAZ
TEMPA
AFSTAND
VELDTELLER

TEMEC
TEMPI
#$10
TEMFA
MULTIPLY
ADD
FIRSTVELD
BITSTUKIO
#$40

T10

#$DC
TEMFB
TEMRC

ADD
EERSTEVELD
VERTREKHEX
STATUSI
TEMPE
ouTrT

TEMR7

Tii

#4650

TEMPE
TEMFC

ADD

ourT
TEMR7
BITSTUKIO
BITSTUKIO

TI1R
BRITSTUKIO
Ti18
STATUSII
BITSTUKIO

BITKNAZR
ouTT
BITKNAZL
puTT
BITSTUKIO

-w LRy RV - “a -

FIE LT 'Y Y

NRARVELD = LEEG

STUK KNAZ

PION KNAZ

STUK ¢{» TOREN KRZ
DUBBELE TORENG
WEEGFAKTOR IS +80

T& TELT DE VELDEN

NAARRVELD=LEEG: DDORGAAN IN ZELFDE RICHTING
NAARVELD HEEFT STUK: VOLGENDE RICHTING

T7 VERWERKT DE VELDTELLER

TEVENS DE AFSTAND TOREN — KONING KNAZ

+ VELDTELLER —AFSTAND

“n

NUNB IR

~a YRV Y

-

LY ]

WEEGFAKTOR 1S 16

T9 ¢« ZEVENDE LIJN

BITKODE (» 40 : GEEN ZEVENDE LIJN
WEEGFAKTOR = +220

Ti0 : OPEN LIJN

Jume: LIJN NIET OPEN OF HALF OPEN
JumMP, HALF OPEN LIJN
WEEGFAKTOR 1S +80

Ti1 ¢ HALF OPEN LIJN
B4 WORDT BITKODE VERST DOORGESCHOVEN
PION KNAZ

INDIEN PION KNAZ VERDEDIGD IS,
GEEN HALF OPEN LIJN '

VERDEDIGING RECHTS ?

VERDEDIGING LINKS ?

INDIEN PION NIET AANVALBAAR,
GEEN HALF OPEN LIJN

35
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2450: 40 »273 LSRA : ARNVAL RECHTS ?
245B: AA Y274 TAX

245C: 25 B7 Y275 AND BITKAZR

Z45E: DO 05 ) 276 BNE Ti2 : LIJN = HALF OPEN
24601 8A Y277 TXA

2461: 25 B9 )y 278 AND BITKAZL : AANVAL LINKS ?

2463: FO 09 Y279 BEQ OUTT

2465: A9 20 y280 Ti2 LDA #%20 + WEEGFRKTOR IS +32
2467: 85 SR ) 281 STA TEMPE

2469: 84 9C Y282 STY TEMPC

246B: 20 03 20 ) 283 JSR ADD

Z46E: 4C 9C 23 »284 OUTT JMP  STARTT

2471: A9 40 Y285 PION LDA #$40 : VANVELD = 40

7473: 85 BO 2286 STA VANVELDHEX

2475: AS A1 ) 287 LDA KWIS

2477: FO 06 ) 288 BEQ PIOA

2479t A9 01 ) 289 LDR #1 : STUK = ZWART PION
247B: 85 AC ) 290 STA STUKIO

247D: DO 02 ) 291 BNE PIOE

Z47F: 84 AC Y292 pIOA STY STUKIO : STUK = WITTE PION
2481t B84 AB »293 PIOR STY STUKWRDLOB ; RESET STUKTELLER
2483: B4 A9 ) 294 STY STUKWRDHOB

2485: 20 DD 20 Y235 STARTPI JSR SCAN

Z488: C9 FF ) 296 CMP  #$FF : A O FF : STUK GEVONDEN
248A: DO 04 y297 BNE FIi + VERWERK

248C: 20 11 20 )298 JSR  TOTAL

248F: B0 ) 299 RTS : RETURN

2490: AS BO Y300 PIL LDA VANVELDHEX : KODEER POSITIE VAN HET STUK
2492: 85 B1 ) 201 STA VERTREKHEX

Z494: 20 FD 20 )302 JSR KODEER

Z497: 85 AD )y 303 STA POSITIO

2499: 20 77 21 Y304 PIZ JSR FIRSTVELD : VOORBEREIDING

249C: AS B3 ) 305 LDA EERSTEVELD : Bl = EERSTEVELD

249E: 85 Bl ) 306 STA VERTREKHEX

2400t 20 9F 21 Y307 JSR STATUSI : MAAK UITGEBREIDE BITVOORSTELLING
Z4A%: AS 96 » 308 LDA TEMPE : VAN PIONNEN FORMATIE
Z4A5: 85 BS ) 309 STA RITKAZ : PIONNEN KAZ

Z4A7t AS 97 ) 310 LDA TEMP7

Z4R9: 85 BE Y311 STA BITKNAZ : PIONNEN KNAZ

Z4AR: 20 E3 21 Y312 JSR STATUSII

Z4AE: AZ 00 Y313 P13 LDX #0 . OPMARS

24B0: AS B4 Y314 LDR EITSTUKIO : BEREKEN RIJNUMMER
24B2: EB Y315 PI3A INX

Z4B3: 4A Y316 LSRA

Z4B&4: DO FC Y317 ENE PI3A : ,

Z4BE: 86 BZ »318 STX VERTREKREK : SAVE RIJNUMMER

Z4BB: CA »319 DEX

Z4B9: CA »320 DEX

Z4BA: BE 99 321 STX TEMP9 : RIJNUMMER - 2

4BC: AS AD )y 322 LDA POSITIO

Z4BE: 4A )y 323 LSRA

Z4EF: 40 Y324 LSRA :+ BEREKEN LIJNNUMMER
2400t 4A ) 325 LSRA

4C1: 4A » 326 LSRA

7402t AA Y327 TAX

Z4C3: BS CO 328 LDA $CO, X :+ HAAL OPMARSTABEL
2405t 85 9A }329 STA TEMPA

24C7: 20 25 20 ) 330 JSR MULTIPLY

Z4CA: 20 03 20 Y331 JSR  ADD

24CD: A2 FF Y332 Pla LDX #S$FF : MEERDERHEID UIT 3
24CF: AS BS »333 LDA BITKAZ

24D1: FO 01 ) 334 BEQG FI4A

24D3: EB y335 INX : X+1 ¢ PION KAZ OP DE LIJN
Z4D4: AS B6 »336 PI4A LDA BITKNAZ

Z24D6: FO 01 ) 337 BEQ PI4R

24D8: CA ) 338 DEX : X-1 1 PION KNAZ OP DE LIJN
Z4D9: AS B7 Y339 PI4E LDA BITKAZR

Z4DB: FO 01 ) 340 BEQ PI4C

Z4DD: EB 341 INX + X+1 t PION KAZ RECHTS
Z4DE: AS B8 y342 PI4C LDA BITKNAZR

Z4EO: FO O1 Y343 BEQ PI4D

Z4E2: CA Y 344 DEX : X-1 ¢ PION KNAZ RECHTS
Z4E3: A5 B9 Y345  Pl4D LDA BITKAZL
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PI4E

PI4F

RIS

P16

P17

P18

PI4E

BITKNAZL
PI4F

PIS
VERTREKREK

TEMP9
#$10
TEMPA
MULTIPLY

ADD
BITKNAZ
PI&
E1TKNAZR
PI&
BI1TKNAZL
P16

VERTREKRER
CHESS1.4
TEMP9
TEMPA
MULTIPLY
TEMPB
TEMPI
#4610
TEMFA
MULTIPRLY
ADD
BITSTUKIO
BITKAZ
PrI7

#$D0
TEMPE
HEFF
TEMRC

BITRAZL
#18

#$38
TEMPB
#EFF
TEMRC
ADD
BITSTUKIO

BITKAZR
ouTeI

BITKAZL
OuTRI

BITKAZR
OUTRI

BITKAZL
OuTPI
TEMPS
RITSTUKIO

BITKNAZR

-

e

weus

1

Yy

k]

“e

k]

s

'Y}

Y

an

-8

-e

“s

X+1 ¢

X-1 3

PION KAZ LINKS

PION KNAZ LINKS

GEEN MEERDERHEID UIT 3 ALS X(0
RIJNUMMER - 2

VRIJPION

: WEEGFAKTOR IS +16

PION KNAZ OF DE LIJN
PION KNAZ RECHTS
PION KNARZI LINKS

KWADRATEER RIJNUMMER

WEEGFAKTOR IS +16&

DUBBELPION

WEEGFAKTOR IS -40

GEISOLEERDE PION
PION KAZ RECHTS

PION KAZ LINKS
WEEGFAKTOR IS -200

ACHTERGEBLEVEN PION

Jume BUT

Jiimp QUT

JUMP OUT

JumMp QUT

PION KAZ RECHTS

FION KRZ LINKS

RECHTS VERDEDIGEAARR

L INKS VERDEDIGBAAR

AANVAL RECHTS
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2569: FO 02 )50 BEQ PI8A
256E: CE 95 )51 DEC TEMPS s TELLER -1

256Dz 8A )52 PI8A TXA : AANVAL LINKS ?

256E: 25 BA )53 AND BITKNAZL

2570: FO 02 )54 BEQ PIBE

25721 C6 95  '55 DEC TEMPS : TELLER -1

25743 A5 95 )56 PIGB LDA TEMPS

Z576: 85 99 )57 STR TEMP3 ; TELLER IS FAKTOR (0, -1 OF —2)
2578: A9 28 )58 LDA #$28 ; WEEGFRKTOR IS +40

257A: 85 9A )59 STA TEMPA

Z57C: 20 25 20 )60 ISR MULTISLY

257F: 70 03 20 )61 JSR ADD

2582: 4C BS 24 )62 OUTPI  JMP STARTPI

2585: A9 40 )63 <ONINGI LDA #8$40

2587: 85 BO )64 STA  VANVELDHEX 3 VANVELD = 40

2589: A9 02 )65 LDA #2 : STUK = KONING

258B: 85 AC )66 STA STUKIO

258D: 84 A8  )E7 STY STUKWRDLOB ; RESET STUKTELLER

Z58F: 84 A9 )68 STY STUKWRDHOR

2591: 84 95 )69  STARTKI STY TEMES : RESET HULPVELDEN

2593t 84 96 )70 STY TEMPE

2535: B4 PA )71 STY VELDTELLER ; RESET VELDTELLER

2537t 20 DD 20 )72 JSR  SCAN

2590: C9 FF )73 CMP  #$FF

259C: DO %2 )74 BNE KIt 1 A O FF : STUK GEVONDEN
Z59%: AS AS )75 LDA STKNUMKNAZ ; BEREXKEN AANTAL STUKKEN KNAZ
Z5A0: 4A » 76 LSRA

Z5A1: 4A »77 LSRA

Z5AZ: 4A )78 LSRA

Z5A3: 4A )79 LSRA

25A4: 18 » 80 ELC

Z5A5: €5 AF ) a1 ADC DAMKNAZ 3 RESULTRAT + AF

F5A7: 38 » 82 SEC

Z5A8: E9 02 )83 SEC #2 : RESULTAAT - 02

Z5AA: FO 13 )B4 BEQ KIRET

Z5AC: 30 11 )85 EMI  KIRET ; JUMP OUT & GEEN NGODZARK TLT VERDEDIGING
Z5AE: AA )86 TAX : VERMENIGVULDIG ReSULTAAT MET STEC( INGWAARD
Z5AF: 18 Y87  KIA CLC : (MULTIFLY IS MAAR 8 BIT BREED) :
2580t AS AE )88 LDA STELWRDLOR i DEZE ROUTINE OFSRESR: DIREXT
25B2: 65 A& )89 ADC STUKWRDLOR

25B4: 85 A6 )90 STA STELWRDLOE ; OF Dt STELLINGWAARDE

Z5B6: A5 A7 )91 LDA STELWRDHOE

Z5B8: 65 A9 )92 ADC  STUKWRDHOR

?5BA: 85 A7 )33 STA STELWRDHOR

Z5BC: CA > 94 DEX

25BD: DO FO )95 ENE  KIA

Z5BF : 60 Y96  KIRET  RTS

Z5C0: AS BO )97  KI1 LDA VANVELDHEX ; XODEER POSITIE VAN HET STUK
Z5C2: 85 B1 )38 STA  VERTREKHEX

25C4t 20 FD 20 )39 JSR  KODEER

Z5C7: 85 AD Y100 STA FOSITIG

25C9: A2 08 )101 KIZ LDX #8 i X = RICHTING

Z5CB: AS BO ) 102 KI3 LDA VANVELDHEX ; ZOEK IN VOLGENDE RiCHTING
Z5CD: 85 Bl )103 STA  VERTREKHE X

25CF: CA y 104 DEX

25D0: 30 1IF Y105 EMI KI4 : ALLE RICHTINGEN GeHAD

25D2: 20 FD 20 ) 106 JSR  KODEER

Z5D5: 20 14 21 )107 JSR  VELDKONTR

z5D8: C9 FF ) 108 CME  #$FF

Z5DA: FO EF ) 109 BEQ KI3 s FF = ONGELDIG VELD

25DC: 20 32 21 Y110 JSR  NAARVELD

Z5DF: AS AE ) 111 LDA SLASTUK

Z5E1: DO 04 Y112 BNE KI3A

Z5E3: EE€ 95 ) 113 INC TEMPS ; TEMPS TELT LESE VELDEN IN LOGPBERSIK -
Z5ES: DO E4 Y114 BNE KI3

25E7: 29 40 ) 115 KIZA AND #$40

Z569: 45 A1 Y116 EOR KWIS

ZSEB: DO DE ) 117 ENE K13 1 STUK KNAZ

Z5ED: EE 96 118 INC TEMFE : TEMPE TELT STUKKEN KAZ IN LOOFBEREIK
25EF: DO DA ) 119 BNE KI3

25F1: A5 95 Y120 KI4 LDA TEMPS

38
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#3E1
TEMPE
#$FF
TEMPC

ADD
FIRSTVELD
EITSTUKID

#3
KIGR

POSITIQ

RIER
#SE3
K17
#$F0
TEMPE
#$FF
TEMPC
ADD

EERSTEVELD
VERTREKHEX
STATUSI
TEMPE

KIg8
#%D7

STATUSII
BITKAZR

OUTKI

RITKAZL

OUTKI

AD
STARTKI

#$40

VANVELDHEX

#2

STUKIO
STUKWRDLOB
STUKWRDHOR

TEMEE
SCAN
HEFF
KII1
TOTAL

-a

=e

'Y

-

PRy ]

~u

-

1)

-a

: WEEBFAKTOR IS -8

VERWERK STUKKEN KARZ IN LOOPEEREIK

WEEGFAKTOR IS —16 VOOR 1 STUK

WEEBFAKTOR I5 -31 VOOR GEEN 3TUK

VERDEDIGING

. KONING TE VEZL NRAR VOREN
1 MAAK BITKODE VAN KONINGSPOSITIE
T IN HORIZONTALE RICHTING

KONING START VEILIG GENOEG
WEEGFAKTOR 18 -31

FION VOOR De KONING

: BION KRZ AANWEZIG

WEEGFAKTOR I8 —41

FION OF ARNGRENZENDE LIJNEN
PION KAZ RECHYS
PION KAZ LINKS

: WEEGFAKTOR 1S -3&

VANVELD = 40

: STUK = KONING

RESET STURKTELLER
RESET HULRPVELD

A () FF @ STUK GEVONDEN
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KIl4

KIIS

VANVEL DHEX
VERTREKHEX
KODEER
POSITIO
#$40

KI1l4

EER

TEMPS
STKWRDKNAZ
$$OF

TEMP9
STKNUMKNAZ
#$OF

TEMPI
TEMRI
TEMFA
DIVIDE
TEMPB

#HE

- TEMP3

#ER2
TEMPA
MULTIPLY
ADD
POSITIO
TEMPI
#$44
TEMPA
AFSTAND
TEMPS
#$55
TEMPA
AFSTAND

TEMPS
TEMPI
#SFO
TEMPA
MULTIPLY
ADD
STARTKII
KAZ

KWIS

#0

#7
STKWRDKAZ, X

I1A
DAMKNAZ
#$40
VANVEL DHEX

EL Y 'Y -

-a

“a

Ewe

-n

~u

KODEER PUSITIE VAN HET S1UK

= RICHTING
SCAN RORD
FF = ONGELDIG VELD

VELD = LEEG

STUK = GEEN PION

TEMPE TELT AFSTAND KONING — PIONNEN

VERWERK DE AFSTAND
GEEN PIONNEN

BEREKEN QUOTIENT TOTALE AFSTAND/PIDNNEN

RESULTRAT -~ &
WEEGFAKTOR IS -73

AFSTAND KONING - CENTRUM
CENTRUM = 44

CENTRUM

#
4]
n

; WEEGFAKTOR 15 -16

-

aBuavs

KLEURWISSEL = KLEUR
Y=00 GEDURENDE HELE PRUGRAMMA
RESET ALLE TELLERS

RESET AF



271D: A6
271F: CA
2720t 30
2722% 86
2724t BS
27261 FO
77281 85
2721 29
272Ct 45

2742: E6
27448 DO

273Dt C9
273F: 10

2763: DO
2765: AS
2767: 18
2768: €9
276At 85
276C: RS
276E: 29
2770: C9
2772: DO
2774t RS
27768 85
2778t 20
277B: 85
277D DO
277Fs C9
2781: DO
2783t A9
2785t 85
2787: DO
2789: 60
278Ar 48
278B: A9
278D: 8D
2790: A9
2792 8D
2795¢ 20
2798: 20
279B: 20
279E: 20
27R1: 20
27R4r 20
27R7: AS
27A%: DO
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I3

14

14A

158

Ie

17

OUTINIT
STUUR

Sl

VANVELDHEX

OUTINIT
VANVEL DHEX
BORD, X

STUKTAB, X

BSTKWRDKAZ
STKWRDKAZ

14A
?gKNRDKNQZ
STKWRDKNAZ

#$10
?;KWRDKNQZ
SLASTUK

%7

STUKTAB, X

STKNUMKAZ
STKNUMKAZ

#2

15A
?gKNUMKNQZ
STHKNUMKNRZ

#3$10
STKNUMKNRZ
SLASTUK
#7

#2

17
VANVEL DHEX
VERTREKHEX

#$36
PAD
Re12
PED
INIT
PRARD
LOPER
DAME
TDREN
FION
DAMKNAZ
slA

“sus - “aun

“naw

P*Y ]

-e

-w

Y'Y

-s

-

-E

-n

s an

- ux -w

-s

-

e

-e

SCAN BORD

FF = ONGELDIG VELD
HARL VELD

VEELD = LEEG

STUK KNRZ
8TUK KRZ

TEL STUKWAARDE IN AZ
C9-CF = TABEL

FION ?
TEL AANTAL PIONNEN IN A3
TEL AANTAL STUKKEN IN R3

STUK KNRZ

TEL STUKWRAARDE IN A4
C9-CF = TARBEL

PION ?
TEL AANTAL PIONNEN IN A5

TEL AANTAL STUKKEN IN RS

KONING KNAZ
STUK KONING ?

BEWARR POSITIE KONING KNAZ
WANT DIE IS VARK NODIG

DAM KNARZ

AF=2 t INDIEN DAME AANWEZIG
ANDERS 0
BAVE AKKU

STUUR DIBFLAYS

DOE HOOFDSUBS BEHRALVE DE KUNING

DOE KONINGII RLS AF (> O EN ALS
ALS STUKWRARDE KNAZ ( 701

ANDERS KI

41



27RB:
27AD:
Z27AF:
27B1¢:
27B4s
27B5:
2787
27BA:

27BC:

27BE:
27C0+
27C2:
27C4:
27C6:
27C8:
27CA:
27CB:
27CD+
27CF s
27D1¢
27D2:
27D4:
2706

27DA:
27DCe
27DE:
27€0¢:
27E2¢
274
27E6G?®
27E8¢
27EA:
27€C:
27EEs
27F0¢
27F2:
27F4:
27FE:
27F8:
27FB:
27FC:
Z27FE:
2800:
2802¢:
2805¢:
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A4 ) 344 LDAR STKNUMKAZ
46 ) 345 CMP #8456
06 } 346 BRL SIA
&F 26 )347 JSR KONINGII

} 348 TYR
03 ) 349 BEQ 82
85 25 )350 S8IA JSR  KONINGI
A6 }351 82 LDR STELWRDLOE
BE ) 352 CMP  POSWRDLOE
oD } 353 BNE &3
A7 y 354 LDA STELWRDHOR
BF ¥ 355 CMP  POSWRDHOE
07 ) 356 BNE S3
OF ") 357 STA PIET
91 )y 358 8TA OZET

> 339 TYAR
2B } 360 BE@ S6
A6 Y361 83 LDA STELWRDLOR
FF y 362 EOR #$FF

} 363 CLC
BRE ) 364 ADC POSWRDLOE
R7 } 365 LDR STELWRDHOR
FF ) 366 EOR #s$FF
BF ) 367 ADC POSWRDHOR
04 » 368 84 BVS 84R
14 ) 369 BPL B85R
02 Y370 BMI ©5
10 »371 S4R BMI S5A
R7 Y372 835 LDA STELWRDHOR
BF » 373 STA POSWRDHOE
A6 Y374 LDA STELWRDLOR
BE ¥ 375 STA POSWRDLOE
OF ¥ 376 STY PZET
01 ) 377 LDA ZETII
91 > 378 8TRA OZET
06 y 379 BNE 56
91 » 380 85A 8TY OZET
01 » 381 LDA ZETII
OF y382 8TA PIET
82 1A )383 S6 STY PBD

y384 87 PLA
OF )y 385 LDX PIET
91 > 386 CRX OZET
03 > 387 BNE OUTALL
F4 1A ) 388 CMP  TIMER
2F 2B >389 OQUTALL  JMP RIF

Letter to the Editor

Dear Willem,

“sue

wsue

wsve wewsve

wEwTuswy e

T

_ran

ONDERZOEK OF STELLINGWRARDE =
DE TOT DAN TOE BESTE ZET

MAAK IN DAT GEVAL PZET
GELIJK AAN DZET

BELIJKE WRARDE
VERGELIJK STELL INGWAARDE MET Dt
TOT DAN TOE BESTE WARRDE

TEL 1-KOMPLEMENT VAN SYELLINGWAARDE
B1J WRARDE TOT DAN TOE BESTE ZeT

BESLIS DE BeSTE ZET

ONTHOUD GROOTSTE WARRDE EN
MANIPULEER N-ZET EN 0-ZET ZODANIG
DAT SCHRAKPROGRAMMA DE BESTE ZET
VOLGENS POSVAL DUET

PZET=0 : DZIET=1
OF 0ZET=0 : PIET=]

SCHAKEL DISPLAYS UIT
SLOTROUTINE

{'ve read your csll for more papers to be written in English in the April
edition of DE 6502 KENNER. Although I cannot agree with your remark on Dutch sound-
ing like Chinese to some of us, I'm nevertheless strongly in favour of using English
as the preferred means of communication between the members of our club.

In Mathematics, German authors are usually reguested by the editors of German
scientific journals to submit their papers in English. The argument goes as follows:
Nothing will be lost (every German scientist has a certain command of the English
language) and much can be gained (only think of potential readers from China, Japan,
or the Arabic Countries). I cannot see why the same argument should not apply to the
activities of our club. I'm sure the English-speaking members of cur club will
appreciate the double effort the rest of us have to spend with our publications: We
first have to find out how to say what we want to say, and then find out how to say
it in English. They will certainly forgive us for occasionally maltreating the
beloved language of Shakespeare, Wilde, and Shaw.

" Fred Bebringer, Minchen
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REM "9 DI N SUPERTEAM"”
REM BY GERARD KEET

REM RBDENBURG N@.3

REM 1965BL HEEMSKERK

REM TEL.02510-39763

PRINT CHRS$(12)3

DIM B(35,2)

10 DIM A$(35)s A(35,6)

11 INPUT *“STANDEN INLEZEN? <J/N>: '"S5Z%
12 IF Z%<>"J" THEN 100

20 PRINT CHRS(12):PRINT: PRINT

X DdWN-

23 PRINT ' DE 2DIN-SUPERTEAM-STAND WJRDT NU D22k HET"
24 PRINT " PROGRAMMA GEMAAKT 2F BASIS VAN DE"

25 PRINT ' KOMPETITIESTANDEN, DIE EERST INGELEZEN"

26 PRINT ' WIORDEN."

27 PRINT " AL MET AL DUURT HET Z3°'N 5 MINUTEN"

28 PRINT "™ V2QRDAT DE STAND 0P HET SCHERM VERSCHIJUNT."
29 PRINT ** RUSTIG AFWACHTEN DUS MAAR."™

32 FOR I=1 T3 9:PRINT "x"3 CHR$(21)3 CHR$(26)35 ¢:NEXT

33 PRINT %k ok *k ok ok ok ok o ok ok ok 5 ok ok ok ok sk ok ok s o ok ok ol ok ok ok ok ok ook okeokokokok kokokokok '3
34 FPR 1=1 T3 9:PRINT CHRS(21)3 CHRSC10)3 "3 :NEXT: PRINT

35 PRINT *tskokokokok sk ok ok ok o ok ok o ok ok ok ok ok ok ok ok ok ok ok e ok ok ok ok sk ok ok ok ok ok skokodeokok ook ok ™
100 DATA *DS'> "DAMESSENIZREN®, "HS'", “HERENSENIJ3REN", ""'DJ*"

110 DATA "DAMESJUNIQREN®, "HJ*s "HERENJUNIJREN") *MA"

120 DATA "MEISJESADSFIRANTEN', *'JA', "J3N GENSADSPI RANTEN"

130 DATA '"MP*', "MEISJESPUPILLEN®, ""JP", “"JONGENSPUPILLEN"S "MW"
140 DATA 'MEISJESWELFEN') "JW", "JINGENSWELFEN"

145 DATA "DV*, "DAMESVETERANEN"

200 TT=1:TG=0: TP=0:TS=0:KW=24576

210 IF Z$<>'"J" THEN 520

300 POKE 6777, 1

310 X=USR(&"0B0O2', O

320 X=USR(&''14BC", O

520 IF PEEK(KW)=48 THEN 800

530 CAT$=CHRS(PEEK(KW))+CHRI(PEEK(KW+ 1))

540 TW=KW+5

550 TEAMS=""

560 F2R CW=TW T3 TW+3

570 TEAMS=TEAMS+CHRSE(PEEK(CW))»:NEXT CW

580 IF TEAMS="QDIN' THEN 600

590 TW=TW+22:1F TW<KW+5+12%22 THEN 550

595 KW=KW+5+12%22: GBT2 520

600 NR$=CHRSC(PEEK(TW+5)):IF NRS$<>" " THEN 620

610 NRg="1"

620 READ HCATS

630 IF HCAT$<>CATS THEN 620

640 READ ASC(TIItAS(TTI=ASCTTY+" "+NRS

650 G$=CHRS(PEEK(TW+12))+CHRS(PEEK(TW+13))

660 P$=CHRS(PEEK(TW+14)+CHRS(PEEK( TW+15))

670 VI=CHRS(PEEK(TW+16))+CHRS(PEEK(TW+17))+CHRE(PEEK(TW+18))
680 T$=CHRSE(PEEK(TW+19))+CHRS(PEEK(TW+20))+CHRE(FEEK(TW+21))
690 ACTT, NDI=VAL(GS)IA(TT»2)=VAL(PS) t ACTT, 3)=VALI(VE): ACTT, )=VAL(TH
692 IF A(TT»1)<>0 THEN 700

694 ACTT,S5)=INTCACTT»2)%100)/100

696 ACTT,OI=INT(CACTT, 3)-A(TT, 4>%x100)7100

698 G3T9 720
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700 ACTT, S)=SINTCACTT,2)%100/ACTT» 1)37100

710 A(TT:6)=INT((A(TT:3)-A(TT;4))*IOO/A(TT;l))/lOO
720 TG=TG+A(TT;1):TP=TP+A(TT:2):TS=TS+A(TT:3)-A(TT;4)
730 TT=TT+1:REST3IRE

740 G2T2 590

800 ACTT, S)>=INTCTP*100/TG)/100

810 ACTT, 6 =INTC(TS*100/TG)/100

900 F2R 1I=1 T2 TT-2

910 FIR J=1+1 T2 TT-1

920 IF ACI»5)>A(J,5) THEN 1000

930 IF ACI»5)<A(J»S) THEN 970

940 IF ACI, 6)>=A(J,6) THEN 1000

970 HAS=AS(II T ASCII=AS(JI): ASCJ)I=HAS

980 H=ACI»5)Y:ACI,5)=ACJs S) 2 ACJs S)=H

990 H=A(I, 6):1ACI,6)=ACJ, 6):ACJ, 6)=H

1000 NEXT J

1010 NEXT I

1020 G2SUB 1100:REM PRINT

1030 GASUB 4010:REM VUL AAN

1040 FRINT CHR$C(12)3 CHRS(18)3

1050 C3SUB 301C:REM PRINT UITLEG

1060 G3SUB 1100: REM PRINT DEFINITIEF

1090 END

1100 PRINT CHR$C18)

1120 PRINT "PLAATS'; TABC11)"TEAM*'; TAB(36) "PUNTEN'S TAB( S56) ""'SAL D2 "
1121 PRINT

1130 F3R I=1 TQ TT=-1

1132 X3=STRI(A(LI,5)):tYS=STRISCACI, 6))

1133 U$=5TRS(B(I,0)):VS=STRE(B(I, 1)): WS=STRSCRB(I, 2))
1135 GISUB 1510

1140 PRINT I3"C"3U%;5'") " TAB(11)ASCI)s TAB(3S)X $3
1141 PRINT TABC45) ('3 RIGHTIC(VS, 4)3*) "3 TABCSA)Y $3 TABCE3) ("3 WEs ') *
1150 NEXT I:PRINT

1170 X$=STRS(ACTT, S))eYS=STRS(CACTT, 6))

1171 VE=STRE(B(TT, D) WS=STRS(R(TT, 2))

1180 G2SUB 1510

1240 PRINT "VERENIGINGSTZ3TAAL'; TAR(35)3X$; TABC45) ("3 RIGHTSC VS, 4) 3
1241 PRINT ")"3 TAB(SA Y $: TABC63) ('3 WS;s ") "

1245 PRINT:PRINT

1246 PRINT SPCC(71);

1250 PRINT CHRS(20)

1260 FETURN

1500 REM EDIT GETALLEN NAAR XX.XX

1510 IF 1>9 THEN 1530

1520 PRINT * '3

1530 Z2g=V§g

1531 GISUB 1610

1532 V3=Z%

1540 Z%=WS$

1541 GOSUB 1610

1542 W$=Z§%

1550 Z%=X$%

1551 G3SUB 1610

1552 X%$=2¢%

1560 Z3=Y§$

1561 GISUB 1610
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1562
1590
1600
1610
1612
1615
1620
1630
1640
1650
1660
1670
1680
1700
1710
1720
1730
1740
1750
1800
1810
1820
1830
1900
1990
2000
3000
3010
3011
3012
3013
3014
3015
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3190
4000
4010
4020
4030
409 0
P o
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Y$=Z %
RETURN

REM EDIT Z$%
IF LEFTS(ZS$,1)="=" THEN 1615
Z%$=MIDS(Z %, 2)

IF LEN
1F LEN

(z$)=6 THEN 2000
(Z$)=5S THEN 1990

IF LEN(ZS$)<4 THEN 1700

IF LEFTS$(ZS, 1)="=-" THEN 1660
Z%="* "+Z28$:G2T2 1990

IF MID$S(Z$52,1)="." THEN 1680
2%$=2%+"0'": GATO 1990
Z2$="=-0"+RICGHTS(Z$,3):GATA 1990
1F LEN(Z$)<3 THEN 1800

IF LEFT$(Z %, 1)<>'-" THEN 1730
Z$="-0"+RICGHTS(Z %, 2)+"0": GIT3 1990
IF LEFTS(ZSs 1)<>".* THEN 1750
Z$=" 0"+Z%$:G3T2 1990

Z%=" "+Z%$+"0":C2T2 1990

1F LENC(Z$)=1 THEN 1900

IF LEFTS(ZS, 1>="." THEN 1830
Z2$=2%+".00":G2T3 1990

Z%=" 0"+Z3%+"0": GBT3 1990

Z$= (4] CQ*Z $+'l.000|

Z28=" "+Z%

RETURN

REM PRINTEN UITLEG

PRINT * e sk ok s ok ok e ok ok e ke ok o A o ok ok ok e o ok koK sk ok Kok ok ok ok ok ok Rk !

PRINT % *°

PRINT *'% 2 DI N S UPERTEAM x"

PRINT "% * 0

PRINT sk o s ok ok o ok o ok sk o sk o ok ok ok s ok o ko ok ok ok ok ok ok ok deokokok ok ok ok ok ©

PRINT: PRINT

PR)NT "MET DE SUPERTEAMSTAND KUNNEN DE PRESTATIES VAN DE TEAMS"
PRINT "VAN ONZE VERENIGING 2NDERLING VERGELEKEN WJIRDEN."

PRINT "DE CIJFERS KJMEN ALS VOLGT T3T STAND: "

PRINT "HET T3TAAL AANTAL WEDSTRIJDPUNTEN EN HWET DJIELSALDI™
PRINT *WARDEN GEDEELD DOJR HET AANTAL CGESPEELDE WEDSTRIJDEN."
PRINT *DEZE GETALLEN ZIE JE IN DE TWEE K3LIMMEN."

PRINT *DE PUNTEN ZIJN BELANGRIJUKER DAN HET SALD3, NET ALS IN DE"
PRINT "KIMPETITIE ZELF. "

PRINT "V2ORREELD: EEN TEAM HEEFT IN ZES WEDSTRIJDEN NECEN FUNTEN®
PRINT "GEHAALD EN EEN DIJELSALD3 VAN 21 P3SITIEF."

PRINT *HET GEMIDDELDE AANTAL WEDSTRIJDPUNTEN (K3L3M 1) IS DAN"
PRINT *9:6=1.50, HET DOELSALDA (KZLIM 3) IS 21:6=3.50"tFRINT
PRINT ""TUSSEN HAAKJES DE V3RIGE STAND."

PRINT

RETURN

REM INPUT QUDE STAND

FOR 1I=1 T3 TT-1

PRINT "TEAM "I3:INPUT "<PLTS,PNT,SALD3>: "$B(I,0,B(I,1),B(I,2)
NEXT I

RETURN
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6302-Tracer for the MON/DOSES cosputer,

RAuthor: Rene Hettfleisch, The Netherlands.
Systea: MON/DOSES cosputer

While prngrauing in the asseably-language, a tracer is a
handy expedient to trace errors in a Eru ram. For this |
use the "6502-tracer” of J, Rug rt (elektor Holland nr.
244, Feb, 1984, page 2-66, 2-67), which I adfusted to MON/
DOSES. The wor ing of the tracer will be explained in this
article. The o;é’amal progras is given in a hexduap in the
article sentioned above, gy this the following mesory-lo-
cations have to be changed:

051C : old $7E, new $FE (change of interrupt-vector)
031D ¢ old $1R, new $CE
0321 ¢ old $7F, new $FF
0322 ¢ old $1A, new $CE

061 ¢ old $BF, new $27 (change of PRBYT)
06R2 : old $12, new $EO

06A6 : old $34, new $00 (change of PRCHA)
06R7 : old $13, new $EO

Furtheraore there will be a little progras added before
and behind the original progras; refer the source-listing,
The E;ogran starts at $046B and ends at $072E, The prograa
can be used as a utility b{ saving it on the systes-disk
and next you have to give the file the "comsand-sode® by
using the SETMODE- filenase,

Rfter starting the tracer the progras will ask the start-
address to be traced. Before doing this the progru to be
traced has to be loaded into the seaory. Watch the overlap
of the tracerprogram by this. When the startaddress is en-
tered the tracing will be started. It would be wise to
send the output to the Printer {output~device 2 and 3),

t t be interrupted in the seant ine,
after which the tracing can continue. The tracing can be
stopped finally by depressing a randoa key (this causes an
interruption). When at the end of the rogras which had to
be traced, a RTS ($60) will be set, the tracing will be
stopped here.

After the tracing has been stogeped, a RESET has to be gqi-
ven, after which DOSES has to be restarted. The reason or
this is that the IRG-pointer will be detoured and [ won't
be able to get it bac norsally, so the cosputer is black-
ed. However, you can live with this,

Good luck with the tracer!

046B TRACER ORG  $046B

TEMPORARIES AND BUFFERS

ED 00 START # $Q0ED
FE CE IR+ $CEFE
69 04 IRGSAV * $0469
0E C1 VAIER # $C10E

MONGS SUBROUTINES

OF E0 STRING # $E00F
0C EO INKEY +# $E00C
09 £0 our s $E000
48 E0 CONVRT # $£048

046B 20 OF EO BEGIN JSR  STRING
046E 1B = §1B
046F 69 = 7
0470 0A = $R

0471 20 =
0472 36 =
0473 35 =
0474 30 =
0475 32 =
0476 2D .
0477 74 =
0478 72 z
0479 51 =
047 63 =
047B 65 =
047C 72 =
047D 20 =
047E 1B .
O47F 6E =
0480 0D =
0481 0A =
0482 0R =
0483 47 2
0484 69 =
0445 76 =
0486 65 .
0447 20 =
0488 z
0489 74 z
0484 61 =
0488 72 =
O48C 74 =
044D 61 =
OABE 64 =
045F 72 x
0490 €5 =
0491 73 =
0432 73 =
0433 3 =
0434 20 =
0495 00 =
0496 A9 00 LDAIN
0498 85 ED STA
049Q 85 EE STR
049C 20 OC E0 BETCHR JSR
049F AA TAX
0480 C9 0D CHPIN
042 DO 0E BNE
0484 20 00 EO JSR
04A7 A9 0R LDAIN
04R9 20 00 EO JoR
04AC 20 00 EO J5R
OAAF 4C E6 04 w
0482 C3 7F  ETCHRA CAPIN
0484 FO 1C BED
0406 20 48 EO J5R
0489 30 E1 BH]
04B3 AB TAY
04BC 84 TIA
048D 20 00 EO JSR
04C0 98 YA
04C1 08 ASLA
04C2 OR ASLA
04C3 04 ASLA
04C4 0A ASLA
04C5 A0 04 LDYIN
04C7 0A LOOPA  ASLA
04C8 26 €D ROL
04CA 26 EE ROL
04CC 88 DEY
04CD DO F8 BNE
0ACF 4C 9C 04 Inp

b B o IR -TRE Y

L

b e
o

335

I I e T R T T T e,
LA B B B - . TR T T D < -

28

START
START  +01

INKEY BET CHARACTER FROM
KEYBOARD
$0D  IF RETURN
GTCHRA
QUT  PRINT CR
$0A
OUT  PRINT LF TWO TIMES
out
BEGINA
$7F  IF DELETE
DELETE 60 TO DELETE
CONVRT CONVERT ASCII TO
BETCHR BINARY
IF VALID CHARACTER
OUT  PRINT CHARACTER

STORE CHAR IN START

$04
STRRT
START +01

LOOPA
BETCHR
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0402 20 OF EO
0405 08

0406 20

04D7 08

0408 00

0409 RO 04

04DB 46 EE
040D 66 ED
04DF 6A

04E0 88

04E1 DO F8
04E3 4C 9C 04

04E6 AE FE CE
04E9 AC FF CE
04EC 8E 69 04
04EF AC 6R 04
04F2 A9 23
04F4 48

04F5 A9 07
04F7 48

04F8 AD OE Ci
04FB 23 TF
04FD 8D OE Cl

0723 AE 63 04
0726 AC 6A 04
0729 8E FE CE
072C 8C FF CE

DELETE JSR

LODPB

END

STRING
s08

$08
$00
$04

REMOVE CHAR FROM
SCREEN

START +01 ERASE CHARACTER

START

L0oPR
BETCHR

IRQ
IRQ
IRBSAY
IRASAV
END

END

VAIER
$TF
VAIER

IRASAY
IRGSAV
IRQ
1RQ

SAVE IRG-VECTOR
+01

+01

PUSH END ON STACK
1236

§T0P CLOCK

GET DRIGINAL IRQ-VECT
+01

+01

Use of cursor-control-keys ED.

fluthor: Rene Hettfleisch, The Netherlands
Systea: MON/DOSES computer

The Full Screen Editor (ED) for DOSBS is an extended and

good editor.
se. In spite o
the ED:

I think many MON/DOSES users will agree with
f it I think there is one disadvantage by
he cursorcontrolling. My keybeard namely has cur-

sor-control-keys which generates the usually codes:

BackSpace
Horizontal Tab
Line Feed
Vertical Tab

By ED the followin

A

controls *

: $08
: $09
: $0R
T $0B

think

keys have to be used for the cursor-
D, % and *E. I

it is awkward, alse

§ D,
because ay keybnard doesn’t repeat the control-characters.

The solution I found is as follows:
the keyboard-interrupt-routine of DOSES (which loads the
characters of the keyboard), will be detoured by a little

rogras which changes

§09.

the curser-control-characters $08,
$0A and $0B into 8, D, *§ and *E resp.

ED now re-

cognizes the character of the cursor-control-keys really
as cursor-control-keys.

The little program you need for this, is as followes?

0E00 AD 11 C1

0E09 A9 13
0EOB 4C 26 OF
0EOE C9 09
0E10 DO 05

LDA

_ ANDIN
CHPIN
BNE

LDAIM

-CMPIN
BNE

$Ci11
$FF
$08
$0EOE
$13
$0E26
$09
$0E17

[
3

!
!
I
!
{
|
|
!
i
1
I
i
[
]
!
!
!
|
!
!
|
]
|
!
!
{
i
!
]
|
i
!
|

0E12 A9 04 LDAIM $04
0E14 4C 26 OE  JMP  $0E26
0E17 C9 08 CMPIM $0A
0E19 DO 05 BNE  $0E20
OE1B A9 18 LDAIN  $18
OELD 4C 26 OE  JWP_ $OE26
0E20 C9 0B CHPIM 0B
0E22 DO 02 BNE  $0E26
0E24 A9 05 LDAIM %05
0E26 4C 48 AR WP SAB4B
0E29 A2 00 LDXIM $00
0E2B A0 OF LDYIM $OE
OF2D BE 3B AB  STX  $AB3B
0F30 8C 3C AB  §TY  $AB3C
0E33 60 RTS

0E34 A2 43 LDXIM $43
0E36 A0 AB LDYIM 4AB
OE38 4C 2D OE  Jmp  $0E2D

The conversion-progras uses the addresses $0E00-$0E28. At
$0E29 starts the program that detoured the pointer in the
interrupt-program at $0E00. On $0E34 starts the program
that sets the pointer in the original position.

To adjust ED the following steps sust be proceeded:

1. Rename the editor after itself and in such a way that

this only can be called by the command EDITOR and not

by the cosmand ED. This goes as follows {(refer page 24,
DOSES eanuall:

RENAME EDITOR Dummy

RENAME DUMMY EDITOR

startaddress $0E29, Bive the file the command-mode
{SETMODE -RWDC ED1),

Dpen a file named as ED in the following way:
CREATE ED

EDt

EDITOR

60 OE34
D

. Enter the prugram from $0E00 and save it as EDL with

Now the editor can be called with the command ED, The dis-

advantage of this methed is that after the command ED

has

been given a filenase can’t be entered at once. The editor
first comes in the cosmand-mode, after which a file has to

be loaded. The advantage of making
trol-keys is such more than the disadvantage.

use of the cursor-con-

The English paperware-service contains for instance:

Jan van

fuud Uphoff, The Netherlangs. Machinecode.

Bert van Opbroek, The Netherlands. Article,

- Disasseabler for 65C02 (Rockwell version). Machinecode.
Nico de Vries, The Netherlands.

- Disassembler for 65C02 (Synertek/GTE version).
Nico de Vries, The Netherlands. Machinecode.

- DATBAS; database for Elektor’s JUNIOR with OHIO-DOS. Basic,
Heuven, The Netherlands. Transli: F. Lopes, Pertugal.

- YDU ROTATING NEWSPAPER. Fer JUNIOR with VDU, Machinecode.
Ivo van Rijssel, The Netherlands. Transl: F. Bens, Holland.
- Centronics Printer Interface: device 4 or 5 on Cosmodore 64.

- The MCRBO0O microprocesser; a new processer in our club.
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Octopus disks

Author : W. van Asperen
Svystem : Octopus 65 with OHIO DOSs

After installation of a second disk drive on my Octopus 65 (this one now wirec
as drive A, and the original drive as drive B), it was impossible to boot the
system on most disks. I was a novice in the personal computer area, and invoke
assistance f.-om more experienced Octopus users. I was advised that the praoblen
could arise from the head step rate and the delay step rate as read from tract
of a disk on start up of the system. It took me a lot of trials to arrive at
the values as now used on all disks (except the source disks #6,7,8,9, and the
FORTH disk #10). By exchanging the two drives I could test whether the system
could be booted with the new track o.

The values as found for my drives (Mitsubishi M4853-342 used with double step-
rate, so 40 tracks) are

address 26A3 03 steprate

address 26A5 D2 delay step rate
The track-to-track access time specified for this drive is & milliseconds.
At 1 MHz clock frequency the value on 26A3 of O3 represents a step rate of 6 n
For a 2 MHz system, this values would have to be 04 for 6 ms.

For other beginning users, please find the applicable instructions below.

You will need at least one disk / drive comsbination that is able to boot vour
system. This disk must contain the COP/TO file (on track 36), because you need
so called Track-zero read/write utility. t

— Boot up the system.

— exit from the BEXECX program by hitting the return key (further called <CK>)
— Jump to DOS by entering EXIT and <CR> (system responds with Ax)

— enter CA 0200=36,1 <CR> (to load COP/TO i.e. the track O read write utility)
— enter GO 0200 <CR> (start the utility)

— enter 2 <CR> (select choice 2 from the menu of the utility)

— enter R6200 <CR> (read track 0 into memory starting at address 6200)

— enter E <CR> (exit the utility)

— enter RE M (jump to the manitor program)

- enter 66A3 and a space (display contents of address H6AZ)

— enter the required value and a slash i.e. 03/ (change step rate)

— enter 66A5 and a space (display contents of address 66AD)

— enter the required value and a slash i.e. D2/ (change delay step rate)

— enter .0S65D (go back to DOS)

— enter GO 0200 <CR> (start track O R/W utility again)

— enter 2Z <{CR> (select choice 2 from the menu)

— enter W&6200/2200,8 <CR> (write the changed track O to disk)

Now you have created a disk that may be able to boot up your system. Please
note that the required values for address 26A3 and 26AS may be different for

each drive (refer to the manual of the drive).

It appears to be very usefull first to make a back-up copy of a disk, before
you start changing the contents as described before.

I got another hint to solve a printer hang i.e. the printer stops printing
before reaching the end of a file. This problem can be solved by changing
address 25A7 from 48 to 60 in the same way as described before.

Flease note that the MSB of each address is & i.s.o 2 when using this method,
due to the fact that data loaded into memory from address 2200 at boot up, are

now loaded from &200.
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