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* PIRECT VIDEO CIRCUIT DIAGRAM (monochrome) is included below. Designed and
built by Dan Sandin, it was sutmitted by Phil Morton. I built one and tried
it out on my b/w monitor. (There is no color capability in this circuit).

My breadboard layout works, but needs proper shielding for best results. Items
to keep in mind: eUse shielded coax - RG 174/U recommended.

oRemove Bally plastic upper cover and pull off (to the side)

the RF modulator (tin box, 2X3-3/4" on left. Pin numbers

are 1 to 8, with 1 towards the front.

¢INC connector is standard for video. Audio could be either

ENC or RCA

eDon't ask me how to hook it up to your TV. :

oIf there is enough interest, we could make up an inexpensive

kit (say $15 tops) o o
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transistor substitutes:
2N4L123 = RCA SK3444 = Motorola HEP 8001 5
2NL4125 = RCA SK3466 = Motorola HEP 80029



POWER SUPPLY The special transformer used by Bally (Fig. !) can be replaced
by a combination of three separate transformaers as shown in Fig.2 for a
home~built supply. Assure that the secondaries are in phase - that is, the
voltage across pins 1 and 3 should be 20, and across 1 and 4 it should be 32.
If not, reverse one set of connections and retest.
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BALCHECK Forrw those of you technical types that obtained the material

offerred in the last issue, here is a parts layout of the pc board as
was produced by Bally:
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BLUE RAM PROGRAM. New capabilities of the Bally Arcade with the
Blue Ram add-on was the program toplc at a recent meeting of the
Tidewater Computer Club at Norfolk, Virginia. John Perkins of
Perkins Engineering presented practical home uses of the Bally
and the following accessories developed by Perkins Engineering:
Blue Ram, Keyboard, Modem interface, BSR controller interface,
and Music compiler. Inputs were made easily with the keyboard,
complete with the fancy features of N-KEY ROLLOVER, REPEAT,
CONTROL CHARACTERS, etc.

The BSR,.a popular home device controller, was operated via the
controller interface by the Bally executing a demonstration
program. A lamp was controlled by the BSR, and, while the club
watched, the lamp flashed on and off and slowly dimmed and
brightened as the Bally processed a time table set of instructilons.
We discovered how convienent and perhaps economical 1t would be

to control automatically the hours certaln home devices are

turned on and off.

Next, we listened with pleasure to several Bally compiled
musical selections from Bach and Handel in three part harmony.
It was explained that the compiler is used to translate a
person's own composition or regular sheet music into a form that
is played by the Bally.

Then, a quick phone call connected the Bally (with modem) to the
Source, using the modem interface. The Source is a nationwide
communication/information sharing network. Previous club programs
demo'ed the Source, but never was such realtime excitement
generated. First of all, everyone was able to read inputs/
responses in large print on the T.V. Secondly, as we sampled the
smorgasbord of Source information, a New Hampshire computer

group broke in, wanting to "chat" with us! Well, when they
discovered we were communicating via a Bally Arcade, we read
across the screen, "YOU'VE GOT TO BE KIDDING."

Yes, Bally Arcade and Perkins Engineering brought us (and New
Hampshire) some surprises that night!

P.S, Bally users are in a majority at club meetings, and new
Bally users are invited to attend bimonthly at ECPI, Stanwick
Building.

Karen P. Cravedi, VEEP



MOTHERBCARD MODIFICATICNS The following changes are recommended if
has any of the |isted symptoms. The author, Barry Ellerson,

hine
your mdc builtjup

has sent us some "inside information", and can provide a small,
addition, ready for installation. Check his ad on p.838 . o
) If wuwour wunit has these symptoms: Screen Taar?ng, Loss of Horxznn:al
Sync. on warm-up, Unit goes Dead - or keeps Resatting after warm—ep,‘t an
the following modifications  will correct them. . If your unit w:?t
complete!g.deadﬂfoiEowingvthesg'sgmptoms,.thege mndiftcatioqf will probably

repair it. ‘ L
NECESSARY MODIFICATIONS
1. Replace 74LS74 (U-16, Clock) with 74574,

2. Replace Driver 75381 (U-32, B-pin,clock) with Kludge board assembly.
NGTE: Be sure +to heat pins enough to cause solder to flow around doubla
sided foils, as there is no way to see if there is a good connaction once
the board is in place. Remoue crystal - extend leads - cover w/spaghetti or
heat shrink tubing - place suitabla insulating material over board to
prevent crystal from shorting points on top of the board - Lay crystal flat
back oquer: top of Kludge board. CAUTION! Ussa extrame care whan removing
75361 driver. - If. plated through haoles are pulied out during remoual,
repair by pushing thin wire through bottom of board, bend over, and solder

to top foil. Then install and sclider Kludge assembly. Cut off excess wirae
.on bottom. , o S : ' :
3. Remove resistor and capacitor (see diagram), -and place jumper where
capacitar . was. (These units may not exist on your board, or this may have
been done by the factory.} - . ' '

4. Jump 27 ohm resistor R-1 (18v supply, lw) with a 47 chm resistor, 1/4
watt or larger. : :

5. If you have a grey colored data chip (under the keypad), this old
style unit which can cause further problems with tha clock, DM31LS3S,
andsor mamory should be replaced with g new verson (black color) and

properly heat sunk, aftar cutting a hole in the top zhieid.
B. Replace 82 ohm resistors in clgek (R-12,13) with 47 ohm resistors.

OTHER MODIFICATIONS USEFUL BUT NOT ABSOLUTELY NECESSARY
1. Put in Jumper wire from cathode of CR-3 to "+* end of C-8.
2. If C-19 (1/0) is glass, orange and. black, replace.
3. Check front edge of key pad and file off any protruding leads.

"—4. " If line filter (in metal box 1°x2") is high resistance tupe (no tape,

or not toroid} replace with neuw style, low resistance.
-S. Put hot me!t wax on base of key pad.
- B. Replace CR-3 to -§ with schottky INS817 or equivalent.

The wiring schematic for the Kiudge board fol lows.
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PRECAUTIOMS .
L.0o not wear nylon clothes. Work in a static-free anv ironment,

‘pre¥erablg grounded.
2.If the unit is operated nutslde of its case, short across C-B beforse

further handl ing. Inadvertent shorting to other points on board could blow
componants. “

3. Chack to be surc;meta! bushxngs in bottom shxeld pan.do not short.

across any foils.
4.Check on-off switch for center Iead that extends bayond board edge

as it could short to the shield pan. :
S.Check 5v. heat sink for good mechanical contact and check claarance
of sprlng clips and board foiis.
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PRE-TUTORIAL :
The "pixel” is the smallest ob ject that can be shown on the screen.

Its actual size is detarmined by two things, the physical size of the TU
screen itself, and the "resolution” that the computaer is capable of. The
Arcade will divide every screen into 16328 pixels, disposed at 182 high by
168 wide. Obviousty, the pixal is therefore bigger on a bigger screen.
Thase 16328 pixeis form the .*louw resolution mode®, and by adding mora
memory (plus a few other items), the resolution can be increased to twice

as - many (medium resclution) or twice again to 48288 pixels (high
resolution). Tha Perkins mod described on paga B3 can provide any of these
resolutions. Walil, with four times ags many -pixals on the same screean,

each one has to be one-fourth the size aof the original, so detagil of
ob jects, charactars, etc., is gféutlg enhanced.

Each pixel is turned "on® or "off" by the TV s electran gun each time
it makes a sweep of tha screen, so you have. to have enough memory on board
to remember the status of each pixel. The screen is therefore "refreshed”
at every sweep. i

The computer storas such common things as characters, letters, etc.,
in littla subroutinas and Seal!ls® each one as raquested by the program,
without having to generatae the character every time. The program in Rich’s
tutorial baelow indicates a simpl ified way for you to generate your own
charactear (for a gama, etc.,) and control its location by setting up a
subroutina that your big program would call as needed. To do this, he sets
up a 16 pixel by 1@ pixal workspace, and determinaes which of he pixals in
that spaca has to ba "on® to genaerate the character. This is done outsidae
the program, but the answers are entered into tha program for permananca.

BITS, BYTES, and PIXELS :

There, are eight *"bits" in a "byte®. The computer uses bytes in most
of its computations, and each one has a number assigned to it, from @ to
256. This valua is catculated by g unique system, as shown:

— i b e
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Each bit can be aither a ."1l" or a "8“. For each "1° that is shown, one
adds together al! the corresponding "hit values”. This sum is the 'bgfa
value®. FEvery number from B to 256 can be developed this way, and therelxs
only one combination to do it. As as exampla, for a byte value of 84, bits
number B, 4, and 2 must be set equal to "1*, for their bit values are 54,
18, and 4 respectively, thair sum is 84. Mathematicians will see that the
bit values represent the powers of two raised to the bit positigon. _

- MNow "to pixais. Each bit is equivalent to a pikal insofar as the
screen picture is concerned. At every “1", the screen will be “on”, so we
can easily generate a picture by selecting the bits that we want to be
"on®, determining thae byte valuae, and tell ing the computer that information
- as Rich does in the following:




TUTORIAL Creating Special Graphics, by Rich Tiet jens

Most of us who program in Bally BASIC have oftan wished for a faster
means of creating complex characters an the screen. Tha most obvious
method uses a machine-language subroutine, but many hackers have no desire
to “get involved®" in the complexities of this mysterious and arcane art.
Howevaer, if you are willing to do some doodling on paper and a little basic
arithmetic, you can create your own special characters without headaches.

First, you must write - (or modify) your program to employ the
subroutine. This requires at (east +two wvariacbles +to position the
charactar; I chosa H (for Horizontal and U (for Vertical)l.

Now, whereuer you want to draw your character, you must set the H and
UV wvalues; the poesition 8,8. is in the upper left corner of your screen.
Position H,V will dafine  the upper laeft corner of a character block 1B
pixels wide by 1A pixels high. H may range from 8 toc 159; UV from 8 to SS
(which 1is off the bottom of tha screen). Then POKE 28283,Ux256+H (( that
is, program the statement to read - - %(28283)=Ux256+H ))
Now, CALL 28280 Uoild! There is your character! But wait, we can’t RUN
your program without the subroutine in place; so make your changes; then go
ahaad with the rest of this story. :

The following routine will draw, movae, and |imit to the screen area a
special character.

When your main BARSIC program is modified to your sat1sfact1on, save it
to tape; verify a good recording and set it aside.
Mow .let’s define your characters; etch is drawn on a 16x18 matrix,.

thusly:
7615141312/ 1817]6|51¢13217 8]
¢ ; : P RICH TIETJENS
[ XXX L : ' 581 S. ARCHER #5
2 XXX XX ; N SAN ANGELO, TEXAS 75903
3 X X X xi ! et ‘ N TR R NS ol S DA P AT S
4 X[ X[x % A e ‘
o T T 18 . POSITION AND DRAW
7 XXX x| Ix T : 28 %(282@3) = 256 b U + H; CALL 20280
sl x ‘ X' ; . 38 . GET NEW POSITION
9I%IxX X x*xi l:; 4BX=H+JX(1);Y=U—JY(1)
zsledlazlie | 8 |4 2] 1 vesieylsz]ic] 84 2 1 58 . WRAPAROCLIND
_ o 88 IF X > 158 X =8
Mote that this positions the 78 IF X < @ X = 159
figure to tha teft of the augil- 88 IF ¥ >899 VY = 0@
able 16 pixel block. As a S8 IF ¥ (@ Y = 93
drill, see if you can determine 188 . ERASE
the entries that will place the 118 CALL 28298
figure at the right side within 128 . CHANGE POSITION AND GO DG IT AGAIN

the block. 138 V = ¥Y; H = X; GOTO 28



In this example, representing an Apollia Lunar Module, the X' s chow the
Pixels which will be +turned on when the subroutine is called. Since no
pixels are turned on in row 8, both bytes equal zero. In row 1, bits 3, 2,
and 1 of the laft byte are turned on, equaliing 8 plus 4 plus 2, or 14; tha
right byte is still zaro. § o

When you have all the valuas figured out, |oad PROGRAM A; RUN it and
@nter the values computed in the byte value table. If you havae two
charactars, anter any number excaept zero whan gsked “two figures?®; enter 9
if you only have one graphic character. o .
Now, the program will ask °*READY?". Press any key (except HALT) to

have your character -displayed (both will display if you have two.) -

If it (thay) issare ok, put the main program tape back in the
recorder, with the tape positioned Just. past the trailing end of the
BASIC listing. Start the recordar and praess “"G0". PROGRAM A wil! assemble
Your subroutine and put. it on tape. MWhen it is done, you can RESET the
memory, load the tape just created, and there is your pet graphic
character! If you wish to switch to the second graphic character. just
POKE 20213,129 (that is, %(20213)=129 ). POKE 28213, 128 to switch back.

instructions are ineluded on tha tapa, using the REM (.) statement,
tha machine language subroutine should be recorded gfter the instructions;
otherwise the remarks will overrida the subroutine. And that’'s all
there is tao creating and using Yyour own graphic characters!
(Note for Blue Ram ownars: ‘'you can do the same thing, but have a iot
more room to play ground in. Some addresses within PROGRAM A must bae
changed, along with the CALL address.) :

Special thanks_tq.Tom Wood for tha affort axpendad on the On-Board
ROM subroutines. -B81 . GRAPHIC CHARACTER MAKER = '

1882 . BY RICH TIETJENS :

1818 GOTO 1838 o ¢

1828 %(Y) = U; ¥ = ¥ + W; RETURN

1838 CLEAR ; NT = 1;X.=@; ¥ = 28208; R = Y; W =2; Z = 1829
1048 FOR U = X TO X + 18 STEP 2 S

1858 CY = 32; PRINT #2, "ROW", Uc 2, ":

186@ INPUT "LEFT BYTE?" e(U) o
1878 INPUT "RIGHT BYTE?* @(U +1)

1888 NEXT U ’

PROGRAM A

1888 IF U < 21 INPUT "2 FIGURES?" T; IF T K = 28; GOTO 1940

1108
1119
11289
1138
114@
11509

~43; GOSUB Z; U = B965; GOSUB Z
18248; GOSUB Z; U = 20218; GOSUB Z
-13871; GOSUB Zi U = -1338; GOSUB 2
-3265@; GOSUB Z; U = 12288; GOSUB 2
2432; GOSUB Z; VU = 527; GOSUB 2
-247; GOSUB Z; U = 78; GOSUB Z
116@ 1; Y=Y - W; FORS =8 To U
1179 @(S); GOSUB Z; NEXT S
1188 PRINT "READY"; K = KP; CLEAR
don't 1190 %(28203) = 9; CALL R
on + 1288 IF X > 21 %(28283) = 75; %(28213) = 129; CALL R
{brgl ) 121@ Cy = @; PRINT "OK?"; IF KP # 13 GOTO 121@
1228 :PRINT ; NT = 2; PRINT ; PRINT “CLEAR"; CY = -32
1238 FOR X = R TO Y STEP 2
C means = 1248 PRINT #5, °"%(", X, *)=", #8, %(X)
1258 NEXT X; PRINT ":RETURN; RUN
1268 :RETURN; .END

CECCCcCcCccC
]



One of the modifications that hau..e been incorporated into the
AstroVision Arcade motherboard is the reduction in the power supply
voltage. Dan Koppen is doing roughly the same thing to his Bally board...

Krazy Koppen's Heat Sink

Does your machine poop out after an hour of intense game playing?
Do football players get mysteriously tackled by strange dots on the
screen? Or does your game just stop as YOu are shooting your last
space invader out of the sky? Well Krazy Koppen just might have the
cure for youl!

The cause of all your woes is the data chip (U18). This little
babe gets so hot you can fry eggs on it and what's worse, it sits
right under the keyboard which makes ventilation nearly impossible.
After trying everything short of installing an attic fan, a friend
of mine (who shall remain nameless (after all why should I share the
credit)) claimed this chip could run on much less then the 10 volts
supplied to it.

With trembling fingers I wired a 30 ohm % watt resistor on pin 13,
and son-of-a-gun, whoosh-bang-wi]]y if it didn't work.

Dara Crin
vig /

The above drawing shows exactly how I did it, with one word of caution.
Don't over heat pin 13 when soldering on the resistor, You may damage the
data chip and have to replace it. X

I have had great luck with this fix and now can leave my machine
on indefinately. Hope you have the same results!

Dan Koppen
(804)-484-1907
Suffolk, Va.



BALCHECK is +the name of a program that is used to chack out the oparatiaon
‘of the motherboard 4t various times during the manufacture of the Bally
Arcade. In the original advertising |[iterature, a Uideocade with this
sel f-chacking abil ity was to hava been madea available, but it was never
done as far as I havae baen abie to determine. But by Gecrge, one looks to
ba upon the very near horiz on. The program (available at $6.58) has been
succassfully entered inta a .PROM, and the plan is to make up a BALCHECK
davice for sale at a reasonable cost. The unit will' connect to the SB8-pin
connector at the rear,; and it is also very possible to package it into a
cartridge-sized box so that it will slip into the game slot. This device
will then analyze your machine, laoking at a number of various items, such
as keypad operation, chip functions, color display (it puts up a beautiful
rainbow effect with avery ona of the 256 . colors on the screen), and has the
capabil ity to accept machine code. If it finds some discraepancy, it usaes a
pair of alpha-numeric LEDs to indicate, through a coda, whare thae probliam
is locatad. I expect Dick Belton, 4996 Willishira fva., Baltimore, MD 21206
to have an ad in the next issue.



BALCHEK A program was davelioped by the Bally software engineers which
"looked at’ the operation of the printed circuit board and determined if
all was well, or it would identify the problem area. The program was
entered into a 2716 chip, and a couple of 7-segment LED drivers and LEDs
added to make up a package. All boards were inspected by this machine
prior to insartion into the box. Tom Wood ran this through his disassemblar
and provided wus with the listing, while I have added the sparse
instructions. €8 pages, $7.08 (NOTE - Dick Belton 381-488-280685 can
provide either the ROM cartridge or complete unit.)



TUTORIAL MAGIC REGISTER by Braett Bilbrey

The Bally Arcade has a very powerful graphics register that not vary
many pecople know about, or know how to use. Let's find out what it is,
where it is, what it does, and mostly, how we can use it. But first its
name: MAGIC REGISTER

The Magic Register is g hardware register (storage space! that exists
in the custom chips. It is port addressable, which maans it is accessed by
the &(X)=Y construct from Basic, or the OUT command from machine |anguage.
It is classified as an ocutput port which means that values may only be sent
to it, never received from it. It has been assigned the value of
12decimai, or QOChex.

I hope to show in the following text and examples how you can make use
of it. But first lets start with its principle of operation. The Magic
system is enabled (set into operation) when data is written to a memory
location (X) between B and 16383dec. or B to 3FFFhex. Since the first half
of  this area is the ROM operating system and the second half is reserved
for the ROM game cartridges, we cannot write data to this area. If we try
to write to this area, the Magic . system knows to add 16384 to our location
(X3, ond instead write to the new location (X+1i6384) the data modifiad by
the contents of the Magic Register. The type of modification done is
determined by the bits that are set in the Magic Register. The bits are
assigned as follows:

Bit B Least significant bit of shift amount
Most significant bit of shift amount
Rotate (not supported by our Arcade)
Expand
OR
XOR
Flop
Mot used

NS WN e

The order in which Magic functions are performed is as follows:
Expansion is done first, then Rotatien or Shifting, then Flopping, and
tastly OR or XOR. As many as four functions can be used at any one time,
and any function can be bypassed. Rotate and Shift as well as OR and XOR
can not be done at the same time.

Mext I will give a guick explanction of the Magic functions. For a
more detailed explanation I refer you to the Operating System Manual .**
When wusing the shifter, the data will be shifted 1,2, or 3 pixels to the
right, depending on the value of bits @ and 1 of the Magic Register.
Rotate can only be performed by the commercial version of the Arcade.
Expand takes the 8 bits of data to be written and expands it to 1B bits by
making a B bit into a pixel defined by bits B and 1 of the expand register,
cand a 1 bit into a pixel defined by bits 2 and 3 of the expand register.
When wuvsing the expand option, it is necessary to prepare the expand
register {(output port 19hex or Z5dec) to determine in what way a bit will
be expanded into a pixel. This is useful for storing a two-color pattern
in one-half the normally required memory space. The OR and XOR functions
will first read the memoﬁg location (X+18384), then OR or X0OR the data that
we want to write there with the data that was already there, and then store
the result in the location (X+16384). Flop exchanges pixel @ with pixel 3,
and pixel 1 with pixel 2.



COLOR MONITOR CIRCUIT - $8.18: We provided a
circuit in Volume One which alliocwed the Arcada to be
connactaed directiy to a TV monitor (bypassing tha rf
link). It was oniy good for black and whita. We
thought... With soma cluas from John Parkins and a
little exparimantation with 188 ohm rasistors, the
following simple circuit davelopad. The Uidaeo
gsignal is takan from the video ocutput |ina and
ground, and a 380 ohm resistor shunted across as
wall. Thae rf modulator must remain connectad, as’
the signal appaears, aftar conversion, on tha input
sida as wel! as the output side. This circuit works
vary wall with my NEC monitor (purchased for my
Apple, but now...} YOUR monitor may require a
buffarring circuit, and an effactive one is shown:

3




OVEROOMING LOADING PROBLEMS
By Michael Prosise

After having cammuni cated with several
people across the country, it has become apparent
that a fair number of BASIC users are experienc—
ing same degree of difficulty in loading record-
ed programs from tape into the ASTROCADE.

I have spent considerable time research-
ing this problem, trying to pinpoint where
the problem lies and how it may be solved;

I believe I have uncovered same goad concrete
information that will solve loading problems
for most ASTROCADE owners.

According to Tan Kraus, chief repair techni-
tion at the ASTROCADE repair facility in Iowa,
this has been the most frequent camplaint about
the new BASIC (#6004) cartridge. He reports
that approximately 1 out of every 20, or 5%, of
all the BASIC cartridges in the field have a
problem in the input/output section. A pro-
blem cartridge will load a program off a high
quality tape, such as TDK, but not fram a less
expensive tape or some of the camputer data tapes.

Tom points out that if you are experiencing
a loading problem, do not assume you have a bad
BASIC. First, use a VOM (Volt-Ohm-Meter) to
check the resistance of the phone cable that
connects the BASIC to the cassete recorder. He
states, "It must be less than 1 ohm", and a short
cable is best.

He goes on to report that the quality of the

cassete recorder plays a role also, a fact confirmed

by ASTROCADE spokesperson Ali Pearce. When the
new BASIC first came out, Ms. Pearce says she
received 20 or more phone calls a day from

people having problems. Originally it was thought
that any recorder would work well, but as it turns
out, that is not so, reports Tom.

Does ASTROCADE recamnend a particular rec-
order? No, not presently. However, Ali Pearce
says that she would like to eventually campile
a list of recamended blank tapes and cassette
recorders for ASTROCADE owners, but at the pre-
sent time has too many other projects to work on.

After questioning several programers as to
the cassette recorders they use, I gathered a
few makes and models and tried them out. I had
100% success with the Radio Shack CTR-37 portable
cassette recorder. It will literally load any-
thing! Even with the "cheapo-cheapo" tapes, a
volume setting of 8 (1 to 10 scale) was suffi-
cient. Loading of the C-10 data cassettes, such
as those advertised in the SOURCEBOOK, required
only a volume setting of 7. All the tapes I
have fram several software manufactuers load
without problem. I highly recommend this par—
ticular recorder. It features a record LED,
(like the BASIC cartridge has), which will glow
bright and steady during program recording,
making recorder-to-recorder program recording
very simple. It also has a counter, which makes
it easy to locate programs on multi-program
tapes. The CTR-37 lists for $49.95, and is on
sale for $31.88 until August 23.

Michael Prosise

48-G Ridge Road

Greenbelt, Maryland
20770

(301) 474-5973

One other recorder reported to perform
well is the Panasonic Slimline. This is the one
that the folks at ASTROCADE use. I could not
personally test this particular model, but
several people have stated that it performs well.
It lists for $39.95.

If you are experiencing some loading problems,
here are a few tips and suggestions solicited
fran Tom Kraus, ASTROCADE, and same experienced
programers :

* Keep the Arcade, recorder, and phone
cable away fram the T.V.'s power supply area.
RF interference is possible;

* Start the recorder on PIAY, then push GO;

*  Start with a volume setting of 7, and
progress upwards by a half (7,7%,8,8%, etc.)
until you find the best setting;

* A volume setting too high will also
cause a program not to load:

* Try IONE control at zero, hatfway, and
full. The TONE control can really help when
using a poorer quality cassette. Likewise, if
you are using a high quality tape, too much
TONE can cause trouble too;

* Keep tape recorder heads clean and
demagnetized;

* Do not use a battery operated tape
recorder. Use a battery eliminator. Even
good new batteries can cause wow and flutter;

* Do not record programs close to the
beginning of a tape. Start after 20 seconds
of blank tape, since tape stretches sometimes
after repeated rewinding.

If none of the above helps, try the Radio Shack
CIR-37. If that does not help, you very likely
have & bad BASIC cartridge. Send it to the
ASTROCADE repair facility. :

I hope this report proves helpful. If you
own a recorder that you "swear" by, let Bob F.
know, and perhaps we will publish a list of
brands with the most votes. If I can be of any
assistance, feel free to contact me.
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g7 MIES SKALA

I'VE SEEW QUITE f BIT OF SOFTNARE LATELY
UTILIZING ThE "GRAFHIC CHARACTER MAKER". A
MACHINE CODE  ROGUTINE THAT  "ARCRDIAN" HAS
FUBLISHED  IN  THE FRST YEAR. THIS ALLOWED US
T UsE A DISFLAY FOUTINE FROM THE ON-EORRD

FOM AND FUT  COMPLEX GRAFHICS ON THE SCREEN
dSTANTLY.  FPATHER  THAN A ScOW SERTES OF BON
Gl LIND O COMMAMLS . THE MAJOR DREAWBACK HEFE
WHEW  MOYING  THE GRAFHICS. ERASING ARD

AMING LEFT US WITH COMSIDERABLE FLASHING

O ELINEING. IF YOU HAYE EEEN MITH US FOR A
WHILE.  YOu  KNOWi THAT wE AFE CONTIHUALLY EV-
SLYING AN ITMPROVING.  THE  FOLLOWING  TUT-
GFIAL 15 Ol NEW DENERATION ofF SCREEN ANIM-
HTION FOF THE RSTREACADE! !

se-p0aly SUERGUTINE #5101, "CHRDIS". IS A SIH-

CHEFACTER  DISFLAY  ROUTINE MUCH AEIN TO
/ USED  INM  THE GRAFHIC CHARACTER
THE FOUTINE Az FOLLOWS:

IIE CHIL

FF SYZsEUr
FZ CHRDIS

i N E-HOR FOS5. (B-158 DEC.
H N D-VER FOS. (8-35 DEC 3
H H C-CHAR [DISPLAY F FHMETEP
H Mo H-CHARE TO CALL
SCHED]S=—AKY ON-BOARRD SUBROUTINE CAN

IN  ONE DF THO WRYS:"SYSTEM" AS5-
WECTESARY  INFO 1S ALKEARDY IN THE

. UMEMORY  CELLS WITHIM THE C.F.U. 2
YR MEFAKS  THE INFG  WILL BE DIRECTLY
FOLL4IrG  THE  CALL.  AMD  BE  "SUCKEDR" IM.

E=~THIS FEGISTER 15 THE RHOIKIZON TAL COOK-
T FoR YOUR  GRAFHIC.  ZERDG IS THE LEFT
THE SCREER. AND 155 15 THE FIGHT
YOu G0 FAST 153, ThHE GRAFPHIC MWILL
Gr THE LEFT SIDE. QHE FINEL LONWER.
HE UNTIL YoU REACH 255. ABOLT HALF
'*5 THE SCREEN, WHERE IT KkILL RGHRIN
FIKEL DOWN AND BACK OVER TO THE
o THE SCREEN. FOF THIS REASON.
T LIMIT-CHECK ThHE GRAFHIC TO
i

> REGISTER IS THE VERTICAL COOR-
OJRATE . ZERD IS THE TGP OF THE SCREEN. 93
THE B EE CAREFUL MOT TO RUN YOUR GRAFH
O INTO THE SCRATUHFARD AREA HIDDEN AT THE
BOTTOM  OF  THE SCREEN. LIMIT-CHECK YOUR GkA-
SMIC AGRIK ROT  TO RUN  OFF THE BOTTOM. 0K
THIZ WHOLE PROGRAM MIGHT CRASH!!

HEFE"S  SAETHING  INTERESTING: THERE IS A
WHOLE JTHER SIZREEH ABOYE THE ONE WE NORMALLY
ZEE. WOUSLL  HEVER  SEE IT. BUT Y0U CAN MOVE
THINGS  RAROUND  UP THERE WITH NEGATIVE VALUES
in THIS REGISTER. You CoULD. FOR EXARFLE.
START A GRAFHIC UP  THERE AND HAVE IT FALL
i INTO THE YISIBLE SCREEN.

C==THIS CONTROILS A LOT OF  INTERESTING
THIWGS.  ARD NE-LL GO INTO DETAIL IH A FUTUFE

RRTICLE. FOR MO LUSE 48 28
LS AN XOF WRITE.

A-~THI5 IS WHICH CHARACTER WE AFE GOTHG
TO DISFLAY. IT FESPONDS TO THE STANDARD ASCTT
CORE  TO DISFLAY ALL RESIDENT CHARACTERSZ.
THROUGH 127, OFR GUR OV THAT ME CAN CREATE

HEN 3. MWHICH GIVES

NOW  THAT YOU UNDERSTAWND ALL THAT STUFS.

LET"S ASSEMELE A SMALL MACHINWNE CODE FROGEAR
AT THE BRACK END  OF OURE LIME IMFUT BUFFER.

THE FIRST THING YOU PMUST DO WHEN GOIHG THTO
A MACHINE CODE FROGRAM FROM BASIC IS5 TO SAVE
THE [DE REGISTER. THIS IS A LITTLE MENMIRY CELL

THAT REMEMEBERS MWHERE YOU  WERE BEFORE Yl
LEFT. NOW WE GO INTQ GUR CHRDIS FOUTIHE . HOW
CONMES THE NEW THISTY: WE GO RIGHT INTO AMOTHER
CHROIS.  BRING  BARCK  OURE  LE REGISTER. AHD
RETURN TQ BASIC. THERFORE. IF WE ALRERDY HAYE

OUR  GRAFHIC  OW THE SCREEN., THIS WILL ERAZSE
THE aLl  AMD  RECEAW  THE  MEo IN ONE CALL.
YIELDING PIINIMUM "OFF" TINE.

EMTER Thi FOLLOWING DIRECT COMMAMD (RO LINZ

WUREER 1. AND THEN  INFUT THE LDECTHAL VALUES
LISTED BeLOw:
NT [ FIHFUT

I CHAR S 3
G WOF GG OFERATION ©
FF SY35UK

SE 0 HEL!IL‘

g E CHOR . X

X

oo [ CVER D
28 O
(5] 6 A COHARS Y
£ £ MOF
S {1 FOF DE

S RET

FROGRAN TO [THN-
EMNTER THs FOLLOWIMG

[p e NEEC A LITTLE ERSIC
TFULATE

FLL THIZ STUFF.




LINE 10 ME SET THE COGRDINATES FOR THE FIRST
LHRBIS  UFSTHIRS  SOMEWHERE QUT OF SIGHT. RHD
THEN  THE SECOND: CHREDIS WILL DRAW THE INITIAL
LRAFHIC.  THIS LINE IS QMLY RUN QMCE. FAFTER
WHICH  THE  FROGRAN WILL USE THE FIRST CHRDIS

TO  ERASE ThE OLD GRAPHIC. LETTER VARIABLES ¥
RAKG - FRRE RLS0 ZERGED QUT HERE .

LINE E9:PROLEAM READS THE JAYSTICKES To  UF-
CATE YARTABLES USED FOR VERTICAL ARND HORIZON-
ITAL COORDIMNATES .

LIRS Z6-66:LIMIT
IT 0OMH THE 5CFEEM.
' U:JC .l'v»HC/‘ £ IS WHEFE THE HEW COORDINATES
v IMTO QLR SECORD CHRLIS. SIMCE AMY
EoOON THO PEMGRY LOCATIONS. WE WUST
HE rurmHT VOISE+H .
Sl |y 15 FERD.

CHECKS THE GRAFHIC TO KEEF

AND YARIAELE C  WILL
ﬂ 59,595,995 OR 37, THESE RRE THE ASCII
VRLUES  FOR THE FOUR ARROMS FOUKND 0N OUR KEY-
Fag.  THIS VALLE IS THEM FPOKED IMTGO THE CHAR#
FOSTTION OF GUF SECOND CHRDIS, TN CARSE YOU VE
WONDERED  WHY & "NOF" FOLLOWED THE A REGISTER
fOBOTH CHRDISTS, 1775 AGAIN BECAUSE OF GUk
£ SITUATION. A NGR 15 A MACHIAE CODE COk-
THRT [DOES  RESOLUTELY NOTHING  EXCEFT
A BYTE. WERE IT NOT THERE IN THIS PRi-
WE SIMELY COULD WOT FOKE IN OukR RSCTI

WE  WOULD INSTEAD  END UP WITH SUME
WEGATIVE  NUMEER  TO  FPOKE IN. AND THE
COKD CHREDISS WOULD FEOUIRE DIFF-

T OFACTORS.

wC ThE  MACHINE  CODE  FPROGKAM IS MW

CRLLED, THE GLD COGRDINATES ARE SET ERUAL T0

THE  MEW OMEZ. THE QLD CHAR#E 1S SET EQUAL TO

TiE NE” ORE.  AND THE FPROGRAM LOOFS BACKE TO
LINE 20

IoWOLD SUGGEST THAT YOU DURFE THE FROGRAN

Ta TAFPE SEFOFE YOu RUN IT. BECAUSE ONE LITTLE

I TH MACHINE COLDE CAN CAHUSE EBIG FRO-

T [ine,
fF]fT FFPRINT &

T LoAab IT BRACK
TWRUT:  TREUT %

&N ThE

TAE

U~£ 7HE FOLLOMING COMPAME

R uFHN HHD FIODLE WITH THE JOY-

SVIOE ARG EROE . TOLL AOMIT IT ISHN-T A GAME Of
LTI 0F oM. BUT IT DEMOMSTRATES A FRIRLY
SIMELE REARE  OF SH00TH ANIMATION  THIS Will

ok WITH HORERADE CHARACTERS AS WE DID WITH
TRE GRARSTIC CHREACTEF  HAKER. AND THIS WILL

EE COMERED iH THE NEXT TUTORIAL .

CHE PMRIGE PRECAUTION MUST BE OESERYED WITH

THIZ FOUTIME . WHEM USING THE MEW ASTRO BRSIC.
THE  FROGRAM  ACTIVELY USES THE 16$ BYTE LINE
[MEUT  BUFFER. SINCE KE HAYE STORED OUR MACH-
IWE  COLE 1K THE LAST I7 BYTES (OF THE EUFFEFR.

NG L INE
“FOBRYTES

M QLR EBASIC FROGRAM
LOWGH

LAH BE MORE THAN

oL WILL TI
GRAFRIC. THIS HH
0r  SCRZEN
Rl It
CURE . i

SLIGKT FLICKER

SOMETHING., [
SONECONE CIT
WEITE

INTERRUFTS OF
; 3

S0 RLEASE IN!!
YARTATIONS

“NFﬂFﬂFHUNﬁ"

FEOTF YIBY=75

4u IF Y7oy
W OIF FHCBH= 5
s JF R S59H=G

“Elb TINE"

"LETTER DFROF
S (=80 28
26 CALL ;
TR AGLTO (4
fad GaTo Za

MIEE SEALH

Saq £ OYERLDO

EAsTLACE ., OH
Jqi5

A S S B M

OF ke
-HNLrHIHh To Lo WITH TIIHG
DOH-T
THERE KFNOWMS

THE

IF



CHRODIS I
HOW TO USE HOME MADE GRAPHICS
BY MIKE SKALAR

BUILDING YOUR OWN GRAPHICS FOR USE WITH
QUR CHRDIS ROUTINE IS A FRIRLY SIMPLE TASK.
THE "GRAPHIC CHARACTER MAKER" PUBLISHED IN
THE ARCRDIAN (VYOL .3 FP.82-84) COULD FRE MOD-
IFIED READILY IF YOU KNOW WHART YOU ARE DOING.
IF YOU DON‘T. THEN RERD ON. ..

THE "CHRDIS®™ WILL LOOK AT YOUR CHARACTER
IN PBLOCKS ONE PIXEL HIGH BY EIGHT PIXELS
WIDE, WITH EACH PIXEL BEING EITHER "OFF" (BC)
OR "ON" (FC). YOU MUST FIGURE OUT THE YRLUE
OF EACH BLOCK BY TOTALLING THE "PIXEL YALUES*"

ngl|ed|3zlie |8 |4 |21} FiG. |

(REFER TQ FIG.!)>. IF A PIXEL IS "ON*, IT’S
YALUE IS RADDED TO THE TOTAL. FOR EXRMPLE,
ALL EIGHT PIXELS "ON" WOULD HRVE A BLOCK
VYALUE OF 2585, ALL "OFF", R VALUE OF ZERO.
OR JUST THE FOUR ON THE RIGHT HAND SIDE "ON"
WOULD EQUAL 15.(8+4+2+|=|5) LET’S CREATE R
SMALL GRRPHIC
T ILLUSTRATE.

LOOK AT FIG.#2 =12
TO SEE HOW MWE )
GOT OUR BLOCK =14
VALUES . voU = 249
CAN GO EITHER 124
HIGHER, WIDER,

OR  BOTH, AND =72
BLOCK  VALUES s72
WILL BE READ

FROM LEFT TO
RIGHT.(IF MORE
THAN ONE BLOCK
WIDE ), AND TOP
TO BOTTOM.

S0 NOW THRT Y0U HAVE SOME BLOCK VRLUES.
WHERE DO THEY GO? MWELL, WITHOUT EXTERNAL
MEMORY, <(E.G. R BLUE RAM, ETC.), YOU HRVE
TNO CHOICES. EITHER WE STORE THEM IN THE LINE
INPUT BUFFER WITH THE REST OF QUR MRCHINE
CODE. OR AT THE VERY BOTTOM OF OUR SCREEN.
THE FORMER GETS RATHER CRONWDED IN A HURRY.
THE LRTTER CAN GET WIFED OUT BY CLEARING THE
SCREEN OR RUNNING GRAPHICS INTO THE BOTTOM.
DIRECTLY FOLLONING THE LINE INPUT BUFFER IS
A MEMORY AREAR CALLED THE *"STACK". THIS IS
SORT OF A "PARKING LOT* FOR BRSIC TO STORE
AND RETRIEYE DATA. SELDOM DOES THIS ARER GET
FILLED UP, S0 WE CAN GENERALLY RUN A FEW
DOZEN BYTES INTO THIS RREA WITHOUT PROBLENS.
THE BEST APPROACH HERE 1S TO PUT OUR GRAPHIC
INFO IN THE DEEP END, AND OUR MACHINE CODE
ROUTINE UP IN THE SAFE END. THIS WAY., IF THE
STACK RUNS OYER OQOUR GRAPHICS. WE GET FUNNY
LOOKING CHRRACTERS., WHERERS RUNNING OVER OUR
MACHINE CODE ROUTINE WQULD CRUSE OUR PROGRAM
TO BOMB.

Flc. 2

WHAT WE ARRE DOING HERE IS CREATING AN
ALTERNATE CHRRACTER FONT WITH THE MUTT EEING
OUR FIRST RAND ONLY CHARACTER. WE START QUR
LIST OF CHARACTERS WHERE RSCII CODES END., SO
HE WILL BE CHARACTER NUMBER #123. TO USE THIS
FONT, MWE NOW HAVYE A NEW RESPONSIBILITY. ME
MUST CONSTRUCT AR TABLE IN MACHINE CODE THAT
TELLS OUR COMPUTER RLL ABOUT THIS NEW FONT.
AND LET IT KNOW WHERE WE HID THIS TABLE. LOARD
EgSHHzECIMHL YALUES BELOW WITH THIS DIRECT

FOR R=20237T0 28278:CY=8;PRINT R. .
INPUT * ", Z(RJ);BOX 8.,0.1608.20,2;
NEXT R

DEC_ HEX
»(20237)=221 DD LORD IX WITH ADDR
Z(28238)= 33) 215 LD IX.an{ OF OUR ALTERNATE
#(28239)= 34 22 n FONT TRBLE.
Z(20248)= 79 4F M (268258
Z(28241)=213 D5 PUSH DE
2(208242)=255 FF SYSSUK

%(26243)>= 5| 33 CHRDIS
Z(208244)= 88 88 E (HOR)>
Z(28245)= 98 88 D (VYER)

z(208246)= 48 28 C SAME RS

2(28247)= 68 08 A (CHAR#) "CHRDIS™
#(20248)= 66 88 NOP

#(28249)=255 FF SYSSUK
2(28258)>= 5] 33 CHRDIS
#(28251)= 89 88 E (HOR)>
zZ(20252)= 08 @8 D (VER)>

Z(28253)= 48 28 ¢
Z2(20254)= 88 B89 A (CHARE)

#(28235)= 88 88 NOP
Z(26256>=269 DI POP DE
228257 )>=281 C3 RET

2(28238>=128 8@~ # OF DUR ALT. CHARACTER
#(28259)= 88 887 UPDATE YALUES
2(28268)= 60 09 5 (WE DON’T USE “EM)
Z(28261)= |
%(28262)= 6 @6~ CHR SIZE HEIGHT
#(20263)>= 41 287 STARTING ADDR. OF
#Z(28264)= 79  4F_J BLOCK VALUES ¢28265)
z(28265)= |12 @aC
#Z(20266)= 14 @E
#(20267)=248 F8
Z(20268)=128 78
z(28269)= 72 48
A(20278)= 72 48

(BLOCK VYALUES
FOR OUR PUP.)

NOW ENTER THE FOLLOWING BRSIC PROGRAM:

218 Z(28244)=-9999; V=0;H=0;C=128; (28247 )=C;
ZC 28254 >=C

228 Y=Y-JY(|)iH=H+IXC 1)

238 IF vy<av=8

248 IF ¥>32y=82

>58 IF H<BH=8

‘268 IF H>152H=152

278 X(2825] )=Yx256+H
>88 CALL28237

298 (28244 )=2(28251)
>lea GOoTo 26

81 -~ CHR SIZE WIDTH (x9 pixéis -1 8iock)



THE FOLLOWING PAERAGREAPH & MODIFICATIONS
HERE ACCIRENMTALLY LEFT OUT OF "CHRDIS II" IN
LAST MONTH®S ISSUE:

NOTICE THRT O0OUR CALL IS MADE NOW TQ
AC208237y 50 AS TO LOARD THE IX REGISTER WITH
QURE  ALT. FONT TRELE ARDEESS. SINCE ¥OU ARE
GOING TR WANT BIGGER ANDC-OR MORE CHARACTERS.
YO0 MAY  WANT TO G0 DEEPER INTO THE STACK
AREA. 0OR EXPERIMENT MWITH STORING STUFF AT
THE RBOTTOM 0OF THE SCREEN. JUST EE SURE TO
LOAR THE ALT. FONT THBLE MWITH THE PROPER CHR
HEIGHT & HNIDTH AND THE CORRECT RDDRESS OF
YALUES.

MRKE  YOUR  HOQUMD  HAFPY WNITH THE FOLLOWING
MORTFICATIONS

ADD LINES: 22

B e T B e e i S i S o o S

[ e R R
2¢ MIKE SKALA
CHARACTER DISPLAY FRARAMETERS

Irixy

THIS I5 THE THIRD AND FINAL SEGMENT IM
MY THREE FART SERIES EXPLAINING THE ON-BORRD
SUBRRQUTINE “CHRLOIS", WE WILL FIMNALLY LOOK AT
THE """ BYTE NITHIN "CHRDIS". WHICH IS AN
2FTION BYTE USED TO CONTROL THREE SEFERATE
FUNCTIONS IN ALL SYSTEM ALFHANUMERILC DISPLAY
DDUEéHES; SIZE., TYPE OF SCREEN WRITE. AND
ZOLOR.
FIRST lE BETTER PE SURE HE LINDERSTHHND
HOW  IMAGES AL GlR BASIC TEXT ARE USING OUR
RAM T ENSURE MWE DON'T LET THEM COMFLICT.
OUR  TEXT 15 STORED IN THE EVEN NUMBER BITS
OF RAM. THE GRAPHICS CHAN THEN USE ONLY THE
1 EITS. THAT MEAWS HE CHAWN SET AN 0DD BIT
OME. 0OR TURN IT OW (FC), OR ME CAN RESET
IT TO ZERG. OR TURW IT OFF (B SINCE
S OWNEDARD SUBROUTINES WERE DESIGMED FOR
£ COLOR  IMAGES. THEY HFE ALWAYS WORKIMNG
H TWg RITS AT A TIME. I.E., THEY ARE
i T Lok AT THE  GRAPHICS THRT WERE
Id /5 ONE BIT PER PIXEL FORMAT AND Ex-
THEM INTO TWO EITS PER FIXKEL. FIG. #]
A TYFIZAL EBYTE 0OF RAM. AWD FIG. #2

pLOP OR XOR

Fé. 3 PG4 JFes g
“ ! 1 lolzj 1|0 I 1o ({110
(3
Rl O |1 | 2] O |1 ol ¥ 1|1
““ 1 Jo J&[ ]! L1 o]l

BIT OR THE RAM BIT WAS ON, BUT RESET IF BOTH
WERE ON. THIS IS WHAT WE-YE BEEN USING IN
THE FPREYIDUS TUTORIALS, WHERE yOU “XOR“ HN
IMAGE TO A BLANK ARER AMD THE GRAPHIC APP-
EARS, THEN “XOR< IT TO THE SAME FLACE AND IT
IS ERASED. I HOFE ¥0U CAN SEE BY NOW THAT IF
WE EXPAND INTO D8 OR I8 AND USE "0R* & "XOR”
WE CRN STILL NWRITE TO THE SCREEN WITHOUT
DISTURBING QUR TEXT. IF THIS IS STILL CON-
FUSING. JUST REMEMEBER NQAT TO EXPAND INTO 81
OR 11 AND DONT -“PLOP-. ¥QU MAY ALSO HWISH TO
LERRN MORE RBOUT RINARY LOGIC (OR. XOR.ETC. 2
AS IT IS USED QUITE A BIT IM MACHINE CODE.
LET“S PROCEED. FIG.#& 5SHOWS HOW THE -7
BYTE IS CONSTRUCTEDR. STARTING BACKWARDS (AS
ALWAYSY PBITS | & 8 ARE WHAT AN OFF BIT IN
OUR GRAPHIC WILL EBE EXPANDED INTD (868 HERE
E16. b
Evntes o | oR | lor | &
¥ 4 5 - 3 4 [ ©
WILL SET IT ERUAL TO BC)». BITS I & 2 RARE
WHAT AN ON BIT IS5 EXPANDED INTD (1@ MWILL
EQUAL FC). ¥OU COULD SET BITS 3 & 2 TO 84,
AND BITS | & @4 TQ i@ AND GET R "REVERSE"
IMAGE.

i)

R

L&

BITS S & 4 CONTROL THE TYPE 0OF SCREEN
WRITE. DON'T SET EITHER AMND YOU'LL GET A
“PLOP- (A NO-NQ). SET BIT 5 TO GET AN “X0R-.
SET RIT 4 TO GET AN “0R-. I THINE HE-VE
KILLED THIS SUBJECT ALRERDY.

EITS 7 & & CONTROL A CUTE TRICK MWE'YE
SEEN A5 FAR BACK AS YoL. #1 0OF THE ARCADIAN.
AND IN MEARLY EVERY GAME CARTRIDGE. THIS
ALLOWS US TO DISPLAY ANY CHRRACTER (RSCII OR
HOMEMADE Y IN HNORMAL SIZE OR IN AN ENLABRGED
FRSHION. «(5EE FIG.#7). TWQ THINGS TOQ REMEM-
BER HERE: THE RDRDRESS O0OR LOCATION OF THE
CHRRACTER ALMAYS FREFERS TO THE LUPFPER LEFT
HAND CORMER. HWOT THE CENTER. AND KEEF YOUR
IMRGE OUT OF THE SCRATCHFRD AREAR AT THE BOT-~
TOM OF THE SCFEEN.

FIlg. 7

; & JUST BUILDR THIS "
BIT# FINAL

BYTE IN BINARY AND COM-
-5 SIZE YERT T DECIMAL. LIKE MWE

0|0

ol
t
I}

;F' G i T|G T |6 |T |6 |T

Pip-n

o

erre 7 & s ] 3 2 \ [] )
SHOWS THE FOLUR POSSIELE COMBINARTIONS HE CAN
FXPAND TNTO. MHE HRYE THREE DIFFERENT HWARYS HE
CRM O A HWRITE: TRLOPS, TORC. AND TXORT.
CPLOPT  (FIG.#Z NILL SIMPLY REPLACE OUR RAM
WALUE WITH OUR IMAGE YALUE. Y0U CAN SEE THRAT
THIS WILL QRESTROY QUR TEXT EBITS. 50 FORGET
RROUT “FLOPPIMG., AN “OR-CFIG. #43 WILL FIRST
LOOK RT THE FAM, AMD THE RESULT WILL EBE “0ON“
IF EITHER 0OR EOTH THE IMAGE EBIT RMD RAM BIT
WAS 1IW. IF BOTH WERE OFF. THE RESULT WILL EE
QFF. AN “XOR< (FIG.#5 R&RY I3 AN EXCLUSIVE

“OR< . THIZ WILL SET THE RESULT IF THE IMAGE

a8 HURMAL COMVERTED QUR BLOCK YAL-~
3|/ 2K LES FOR 0OUR FUPFY IN THE

1|8 45 LAST RARCADIAN.EE SURE 10
{11! SX PUT THE FROFER "i3" BYTE

IN BOTH THE "CHRDIS"™ IN

YOUR MACHINE COGE ROUTINE

WELL. THIS SHOULD GIVE Y0U HACKERS S0ME

HRNDY TOOLS  T0O GENERRTE SOME FPRETTY CLRASSY

FROGRAMMING. IF YOU HRVYE ANY FLURTHER RUIES-

TIONS YOU CAM CONTACT ME DIRECT BY MRIL OR

FHONE (EVENINGS). ALSO., DON'T BE RFRAID TO

SHOW APPRECIATION BY SEMDING A FEW OF YOUR
PROGRAMS. I°0 LOVE TO SEE THEM!!!
MIKE SKALA S5d4 E. OYERLOOK

EASTLAKE. 0OHIN 44834 (2150 235]-2564

S



SCROLLING II: We

scroii
presentad
mathod to

subroutines.
method providesz a routine to be
memory.

add-on

Then input the decimal wvalues

To scroll once, type in CALL

To scroll n pixeis, type in
FOR A= 1 TO0 n; CALL 28255;

the

In

screaen

some schemes to

scrol |l the screen
(e will

this

INPUT %(A3;

issued a challenge
in different

in

|oagdead
issue we
bottom of the AstroBasic stack, as an axampla.

FOR A=292%58 T0O 20297;

28258

NEXT A

last year,
dirgections.

of the four

provide the other three routines
in any unused area of the
will

scrol

NEXT A
in the second

column.

the screen downward,
load as follows:

to develop programs that woutld
In Volume 4,
shift the scraen sideways. Now we hauve a ganaral

.38 and 185,

directions using four
in future

izsuegs. ?

SUBROUTINE TO SCROLL SCREEN DATA 1 PIXEL DOWN

BYTE # DECIMAL  HEX
0 213 D5
1 175 AF
2 33 21
3 15 OF
4 78 4E
5 17 11
6 231 £7
7 77 4D
8 14 OF
9 £3 59

10 6 06
11 40 28
12 126 7€
13 230 £6
14 85 55
15 119 77
16 26 1A
17 230 E6
18 170 AA
19 174 AE
20 119 77
21 27 18
22 43 28
23 16 10
24 243 F3
25 13 0D
26 32 20
27 238 EE
28 209 D1
29 201 c9

MNEMONICS LABELS COMMENTS

PUSH DE START Save BASIC pointer,

X0R A Clear the A register.

LD HL, nn Set pointer to bottom
of screen RAM,

DW 1998310

LD DE, nn Aadress of next byts up.

DW 1994310

LD C, n Set # lines to scroll.

DB 5910

LD B, n LooP 2 Set # bytes per line

DB 4010 to scroll.

LD A, (HL) Loop 1 Get a byte.

AND n Mask out screen data.

DB 854

LD (HL), A Save progranm data.

LD A ,(DE) Get next byte.

AND n Mask out program data.

DB 17010

XOR (HL) Move down one line and mix

LD (HL), A with program there.

DEC DE Next pair of

DEC HL bytes' addresses.

DINZ, dis Decrement B; if not 2,

DB -13lo jump to LOOP 1; else

DEC C Decrement C;

JRNZ, dis if C#0, jump to

ng —1810 LOOP 2; else

POP DE Restaore BASIC pointer.

RET Return to BASIC.

system RAM or
using the



MONITOR CONNECTION The latest TW s now on the market are including a set of
P MOMITOR? input jacks (TVU and Audio?) for direct attachment of a VUCR and

such. You can connect yonur Astrocade here and take advantage of the clearer
graphics that rasult. The changes in the fArcade unit are minimal. (This
addition was originailly printed in Uol. 4, p.B2}

Remove the screws on the bottom so that the upper piastic cover can be

removed. At the lover left you will see a large metal box with a number of
heavy pins at its uvupper right. Temporarily remove the box by pulling up at
the left side until the box is clear of its mount and then pull the box to
the left, onff +the big pins. You have to make three solder connections to
two of the pins and the flat metal shield, as shown in the diagram. When
complete, push the box back onto the pins until it can be pressed down into
the lower cover. Lead the new wires out the back of the unit. Replace the

top cover.

I experimented to find

the value of the 300 ohm
resistor. This scheme is
working with my NEC, but

you might want to try the
buffer circuit shown —»=

2N440!

O Yides
ResistoR. >
APPRo % ATELY ) g E
SO0 - ]




TN

HH C‘_F- ':' ]
SHAERYELEREERIBERYE
H TUTORIPAL

BEY GEORGE MOSES

RECENTLY. I TRIED TO CRLL THE GRME OYER
ROUTINE USING THE BLUE RAM EXTENDED ERSIC
RAFTER ALL. THE ROUTINE EXISTS BURIED IN THE
ASTROCADE *S 8-K OF ON-BOARD ROM JUST WRITING
FOR ME TO INYVOKE IT. INCREDIBLE WIZRRD THRT
I AWM. S0 OFF I GO. CONJURING UFP THE BI CALL
FEVERISHLY TYPING HEX CODES TO DISPLAY CHAR-
ACTERS ENLARGED 8X. BUT I GOT STRIFED EONES
WHEKE THE LETTERS "GAME OVER" WERE SUFFOSED
TO BE. BUT THE ROUTINE WORKED FERFECTLY
WHEN I DISPLRAYED THE CHRRACTERS IN THEIR [-X
SISE.  THE SOLUTION? I RSKED JRY FENTON WHEN
HE WRS IN TOWN FOR QUR ANNUAL FISHING TRIP

JAY  SAYS "IF ENLARGED CHARACTERL ARE T
BE DISPLRYED THE STACK POINTER MUST FE FE-
LOCATED TO SCREEN RAM TO RLLOW MAGIC EAM TG
OPERATE THE EXPANDER. THIS ROUTINE WILL DO

THE Jog. "
THE ROUTINE -

{anE F3 PPUSH RF (SAYE REGISTERSD

saal L5 iPLUSH BC

sS@as DS iFUSH DE

R@A3 ES iPUSH HL

Quad 2aede LD HL.80we  CLERR HL

Sear I9H JBPD HL.SP  SAVE OLD STACK

[EAS IIFFAF LD SP.YFFF MOYE SP OTO SCREEN

saag ES iPUSH HL SARYE HL ON STACK

88aC FF iRST I8H PREPARE FOR SUE CRLL

{aah IZH JSUBRGUTINE 32+ (SYSSUCK?

saaE 30 JREGISTER E HORIZ. POSITION

SAEF  d4H SREGISTER D VERTICAL POSITION

gaila pC iREGISTER © DISFLAY OPTION EBYTE
(ENLARGE SX. 0OR IT TO THE SCREEN
i TO ENLARGE 25 USE SC: FOR 44X
FUSE S0 TO XarR THAGE USE -
SX=EC. dN=A(C. 2X=6C

sall d1H (HEN-ASCII CODE FOR LETTER "R"
PSUCKED INTO REGISTER A

gals £l PPOF HL  RETRIEVE OLD STRCK RLDFE

RAIZ F9 LD SPOHL  REESTRBELISH STRACK

geld £l iPOP HL  PESTORE RLL REGISTERS

jal3 0l iPOP [E

Qe o JPOP B

gails Fi sFOP RF

g@Ig L9 PRET GO BACK TO BRSIC

I TYRPED THIS FROGRAM IN RT S/a@iH USTNG
THE NEW BLUE RAM UTILITY 2 3 JUST RELERSELD
BY PERKINS ENGINEERING THE UTILITY IS AN 8K
MRCHINE LANGURGE FPRAGRAM THRT RESIDES FROM
GAARH Y0 PFFF T HRS. AMONG OTHER FERTURES.
A OFLULL SCREEN ECITOR OF OPCODES AND R NICE
DISSASSEMBLER SN, AFTER TYPING IN THE RBOVE
HEX CODES USING THE SCREEN EDITOR. RLL I HRD
TO DO WRS GIYE THE COMMAND "DRSM" SaG8H AND
THE DISSASSEMELER PRQADUCED THE PRINTOUT YOU
SEE RBOVE IT WILL RLSO DISSASSEMBLE A CRRT-
RIDGE OR ANY QTHER MACHINE LANGURGE FROGKRM
THE SAME WRY!

THE ROUTINE TO MOVE THE STRCK POINTER
SHOWN  AROVE IS RELOCRTRBLE TO ANY FREE RAH
VOU WISH TO LOAD IT INTO  ALL ¥YOU HRYE TO DO
TO USE IT IS To CARLL IT FROM ERSIC  IN THE
CHSE OF  THE RABOVE ROUTINE STRSHED RT QAB6aH
VOLL WOULD USE TR L. P SGE



BLUE RPRM BRSIC CORNER. ..
A FEI4 HELL
AIMED POKES
BY CLYDE PERKINS

THERE HRS BEEN SOME CONFUSION AMONG OWNERS
OF 16K- AND 32K-BLUE RAMS CONCERNING THE USE
OF PROGRAMMING RRERS IN THE EXPANDED MEMORY.
THE ORIGINAL UNITS (1988-81 ) CONTARINED 4K OF
NEW MEMORY AND. OF COURSE. THE I0 PORTS. THE
EXTENDED BRSIC CARTRIDGE PROVIDED 2898 BRUD
TAPING. AND ALSO RESERVED 996 BYTES OF RAM
FOR STACK. VYARIARLES AND A FEW REGISTERS.
WHEN THE BLUE RAM WRS REDESIGNED WITH 16K OR
32K OF MEMORY. THE DEDICARTED RRER C!&CID TO
'6FFF) WAS MAINTRINED FOR THE SAKE OF COM-
PATABILITY WITH B.R. PROGRAMS. AND IT RE-
RUIRES AR FEW TRICKS TO "DUCK" RROUND THE
RAREA WHEN WRITING PROGRAMS LARGER THAN 2188
BYTES (!év@p TO !'6CIC). THE EASIEST WRY TO
PO THAT IS TO START YOQUR PROGRAM AT !78@@ OR
18098,  NOTE: THE"!" MEANS HEXARDECIMRL NOTA-
TION (BRSE 16).

INSTRUCTIONS SUPPLIED WITH THE NEW RAMS
INCLUDED THE POKES NECESSARY FOR STARTING RT
I7apa.  BUT MOST OF US CAREFULLY POKED THEM
IN AND HWERE HAFPY IF THEY WORKED. HOWEYER.
IF YOUR PROGRAM CONTRINS A LARGE FOR-NEXT
LOOP YOU MAY RUN INTO TROUBLE RS IT RPP-
ROACHES '8@@@. AS WITH ALL COMPUTERS, YOUR
ARCARE HAS A VERY STUBRORN STRERK. IT RE-
RUIRES PRECISE PROTOCOL AND ALSD TRIES TO
IMPOSE LIMITATIONS SUCH AS MAXIMUM RDDRESS
OF '7FFF DR 32767 DECIMAL. '888@ IS CONSID-
ERED A NEGRTIYE NUMBER BY THE RRCRADE(-32768)
1gpal=-32767, '88082=-32766, ETC. THE BALLY
AND RASTRO-BASIC  CARTKIDGES RYOIDED THIS
TROUBLE BY IMPOSING THE SAME LIMIT. (+32767).
BLUE RAM EXTENDED BASIC APPLIES NO LIMIT ON
ADDRESSES, BUT THE ARCADE, IF COUNTING THRU
A LOOP, REFUSES TO CROSS THE "SNAKE-PIT" AT
'8APA. AND REVERSE DIRECTION IN MID-STRERM.
THE O0BVIDUS SOLUTION 1S TO START YOUR PRO-
GRAM AT !88PY. LERVING THE FIRST 7196 BYTES
FOR SNAPS OR POKED STRINGS.

HERE. KWE MIGHT POKE IN THE MODIFIED DATRA
RS WE DID WITH !7888, BUT IF HE UNDERSTAND
WHAT WE ARE DOING WE CAN START AT ANY ADD-
RESS AND EVEN INCLUDE A ROUTINE WITHIN THE
PRQGRAM FQOR JUMPING TO ANY UNUSED RRER UTIL-
IZING EVERY LRST BYTE! THE PROCEDURE USES
THREE LINES. RS FOLLOWS:

M S INPUT ZCTEFFC): - INPUT X( 8880 ):
fINPUT Z¢16C2@): - INPUT X¢ !6CRAJ: RUN

THEN: X 1'6FFC)=!8008: X( '6FFE )=!RB7E:
X102 )=18882; X( 1 808 )=-236

LINE 25088 IS FOR DUMPING TO TRPE:

225000 :PRINT X !'6808),20; :PRINT Z('6FFC).2;
(PRINT 2('8880).(8322-52)c2: :PRINT
ZCIEC20).65: :PRINT X(!'6CRAR). 47

LINE #] LOADS THE PROGRAM RAND DRTA FROM TAPE
THE DATA RS WHATEVER WAS RECORDED BY LINE
25803, THE SECOND LINE. SINCE IT HRS NO
LINE NUMBER. IS NOT PART QF THE PROGRAM. BUT
STUFFS YALUES INTQO THE PROPER BYTES.
“ZCISFFLY=12088"  PUTS  OUR STRRTING RDDRESS

IN A REGISTER THRT IS RALWAYS REFERENCED BY
THE SYSTEM.

'6FFE POINTS TO QUR "END OF PROGRAM" RREA.
USURLLY THE HIGHEST RDDRESS RYARILABLE ( !REFE
OrR 'EGFE).

'eC82 POINTS TO AN ADDRESS 2 BYTES BEYOND
THE LAST BYTE IN THE CURRENT PROGRAM. RT
THIS POINT IT IS !8BB2 RECAUSE WE HRAVEN'T
YET WRITTEN ARNY PROGRAM. THIS VALUE IN-
CRERSES RS MWE WRITE.

FINARLLY. AT !86@8. MWE PUT AN ILLEGRL LINE
NUMBER (-2586). THIS "FLAG" WILL MQVE UP FROM
2000 AS NWE WRITE AND WILL RLWAYS BE THE
LAST BYTE IN OUR REGULAR PROGRAM. SIGNAL-
LING TH SYSTEM TQ STOP.

LINE #25800. (0OR ANY LINE NUMBER HIGH ENQUGH
TO NOT INTERFERE WITH THE MRAIN PROGRAM?
DUMPS EVERYTHING TQ TAPE IN SEGMENTS:
":PRINT Z¢'680@).28" DUMPS 28 WORDS (48
BYTES ). STARTING RT '6888. WHICH SAYES LINE
#/.

"PRINT X(!'6FFC ). 2" SAYES ONLY THE POINTERS.

'gpan IS. OF COURSE. THE START OF YOUR PRO-
GRAM. AND  "(8322-52)3c2" IS IT°S SIZE IN
HORDS .

"HCIEC28).65"  AND  "X(T6CAR). 47"
BYTES OF STACK RND VARIRBLES.

SAYE 228

DON‘T BE AFRRID TO PLARY WITH THESE VRLUES.
ESPECIRLLY RFTER THE POKES RRE ON TRPE. IF
YoUu DUMP  ONLY THE POKES ON TRPE. PUT R STOP
RT 24898 TOQ PREVENT A LORD FROM TRYING TQ
EXECUTE LINE #25080.
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BY KEW LILL

A SERIEZ OF ARTICLES DESIGHED RS AW ARID TO
PELUE  RAMY  EXFANSION UNIT OWHERS. ALTHOUGH
MOST PORTIONS  OF THIS COLUMN CAN BE APPLIED
To "UIRERSOFT  BASIC",  SOME MAY HAVE INFOR-
MATIOHN FPERTHINIMG OHLY TG THE "BLUE RAM EX-
TEHDED BRZIC®

IS IT S THE - oF~  CorMAakd.
FIMALLY. WITH THE HELF OF THE “GREAT" GUYS

AT R & L., DALE  SMITH AND RUSTY BLOMMRERT.
I HALE LEARFRHED THE SECRET BEHIND JOHMN PER-
EIHSS ELLUSIVE “OF COMMAND !

TO DESCRIBE  HOW  ALL OF LS PROGRAMMERS
WERE IWFORMED OF IT-S USAGE, I-LL TELL Yot
»I1T7 15 A “USER DEFIHED- OFTICOH MADE TO ADD
EXTRA  COMMANDS  TO THE BRSIC. YOU MUST USE
MACHIME LAMGUARGE FOR THIS COMMAND!" BELEIVE
ME. THIS SURE DIDHT MAKE THINGS UERY ERSY
FOR s TO WSE IT

THIS IS WHAT wOU HRAUE TO DO
1. SET THE RODRESS wol&DCCh [22108 FOR YOU
DECIMAL TWRES T THERE] T 1C3 [193]
SET v 'eDiCDhy AMD NOleDCE> [22109 & 28110)
TO THE ADDRESS THAT IS THE WERY FIRST
BYTE OF YOUR MACHINE LAMNGURGE PROGRAM
CREMEMBER  TO IHUERT AHY HUMEERS THART ARE
HOT OPERATIOHAL CODES! !
Z. EHTER wOUR  MACHIHE LANGLUAGE FROGRAM AT
THE RDDRESS voOU HAVE SELECTED
4, FIWIZH OFF THE FPROSRAM WITH A “JUMF TO
12450 037123

b

THIZ COMPLETES THE  “INSERTIONT OF THE
MECESSARY MACHINE LAHGUAGE. Nob ALL YOy HRUE
T3 DO TO GET  WOUR  ROUTINE TO WORK IS TO
TwFE IH THE Z LETTER COMMAHD ~QP7 . YOU DOM-T
HEED TO FOLLOW IT WITH A FERIOD OR A SPACE.

HOW TGO EXMFLAIM  JUST WHAT YOU DID. THE
FIRST COMMAND «'C3% IS JUST A JUMP. FOLLOLED
E'Y THE ARDOREZS TO JUMF TO. AT THE AMD OF THE
FROGRAM. W4 HEED TO  JUMP TO THE “ON-BOARD
SUBROUTINE  THRT EURLURTES THE NEXT BYTE IHN
YOUR CBRSICT  PROGRAM TO FIMD 0OUT IF IT A
SEMICOLOM QR R GO-. IF IT IS MEITHER. IT
WILL SIUE U AN ERROR MESSAGE .

Aubshdoiobbbolokk. REMEMBER  #okokstkokokob kokokok
YO MUST FLUISH THE  “DES REGISTER  PRIR AS
WOUR FIRST  COMMAMD TO SAVE THE ACDDRESS THART
YO ARE  GOING  TO RETURN TO IN YOUR “BR3IC

FROGREAM . THE LAST COMMAND PRIOR TO YOUR
CIP 290 MUST BE R -“POF DE- COMMAND., S0
THAT THE 2460 ROUTINE DOESH'T GET “LOST .

AMOTHER LITTLE HWINT., “REGISTER PRIRS”
AF. BC AND HL MEAM “NOTHING TO YOUR “BRSIC
FROGRAM, S0 THERE IS NO REAL NEED TO “PUSH-
THEM ONTO  THE STRCK IF YO PLAN TO GO BACK
INTO w0UR "BASICY PROGRAM. IF YOU THINK THAT
IS PRETTY NIFTY. LET"S EXPANMD THE USE OF
THIS CoOMMAMD  B%  “LABELINGS IT  TO DO MORE

THAN ONE MRCHINE LAMGURGE ROUTINE. THE WAY
YOUR “BASIC- COMMANHDS MAY LOOK WILL BE EM—
TIRELY UFP TO YOU AND YOUR PROGFAM. THE THIMG
TO REMEMBER IS THRT EACH “LABEL- MUST BE A
“VALID” NUMEBER OFR ARITHMATIC EGIIRTION.
ANY HWUMBER OR ESJATION THAT CAN BE FPLACED
BETWEEN THE COMMAS IN A BOX LLINE .POINT .
CIRCLE OR DATRA COMMAND., PROUIDIMG THE AN-
SWER IS NOT LONGER THRM IFF [25%]. WILL
UWORK AS A LABEL, LIKE OP A+B-C. IF YOU USE
A NUMEER FIRST, YOU DON“T EVEN NEED THE
SPACE [OP1]. LET’S SET P A SAMFLE SET OF
MACHINE CODE PROGRAMS, RND THEW WE-LL LABEL
EACH OF THEM.

ARDDRESE HEX DEZCRIPTION
'T06 00 NOF=DO HOTHING
'Poov FF SYSSEH
V08 43 FIZBRE
tYoas D1 FOF DE
! T II0A c3 JP NN
'PooE &0
'Fooc 24 24 0H
Voot 00 HOF
17T O0E 05 LD B.N
{7 O0F Fo
'Fo10 FF Ag=E
'Yo11 S0 FRIJS
'volz 431 FOF DE
v (B §5:1 3 JF HN
1714 &0
I 1) 8] 24 245 0H
Y 1] 60 NoF
U 15 iy Ge LD B.H
'vo1e 28 28H
'7o1g BT FUSH BC
TVIOLA FF SHSGEH
'TOo1E S0 PRWE
LR (o Bt FOF BLC
'7oih 10 DIHE
'?OLE F9 FaH
1Y OiF D1 FGF DE
1T o20 c3 JF . NN
v 021 60
il 24 2450H
LR Vi ag HOF
T 024 o CALL HH
i (i CE
1T 028 3C TICEH
'Yozv DS PUsH DE
'V 2e 7D LD AL
g e 4 HDD RA. A
1V O02ZA 21 LD HL.HNN
{YOZE 00
'Foze Y v 00H
tvozb 6F LD L.A
' VOZE S5E LD E, <HLY
'TOZF 22 INC HL
tY O30 S5 LD D, HL
'Pa3t EE EX DE.HL
tT 032 ES JP (HL>

NOW WE HAUE TO TELL THE COMPUTER WHERE EACH
OP 1S LOCATED. TYPE IN THIS INFORMATION.

NCW TYPE IN WITHOUT A LIME #:

FOR A=0T0 S35TEF ZUPRINT #0," XO". A+ 17000,
INPUT "0="%CR+!20000 NEXT A



WHEN RSKED, TYPE IN THESE HUMEERS:
17007

1TO0E

P01V

THIS I3 WHAT IS5 HAFPENING:

LET’S ASSUME THAT YOU HRUE SELECTED
“OF 20, THE FIRST THING IS5 THAT THE “BRSIC”
ENCOUNTERS  IT RNDr THEN IT DOEZ THE INSTRUC-
TIOM LOCATED AT THE ADDRESSES '6DCC-!'sDLE.
THART I TELLING IT TO JUMF TO [GOTG]
N AT02I0 THEM IT CALLS UP THE ROUTINE LOC-
ATED AT  XCYZCCEr  INSIDE OF THE BLUE RAM
BEASIC. THIS ROUTINE "EUVALUARTES THE EXFRES-
SIONT THAT FOLLOWS THE COMMAND. THIS ROUTINE
1S USED B BOX LLINE LETC., TO FIND OUT THE
EXACT HNUMBER OF THE EXFRESSIOHS LIKE: R+B .
AcB+1 QO-RHD 10> ETC, THIS WILL SKIP AUTOMAT-—
ICALLY OQUER ANY SPACES THARAT YOU MIGHT HAUE
FUT IMTZ THE EXPRESZION, IF YoU JUST HAUVE 1
HUMEBER. THRT I8 YOUR ANSWER. THE I THIHNGS
THAT WILL EHD AN EXFRESSION ARE 1) A "GO0,
<2y A SEMICOLOM  AND ( A COMMA, WHRTEVER
YO DO, DOWCT USE A COMMA IN THESE OPS!
IF ¥l DO. WHEM THE PROGRAM HITS IT, IT
WILL BE ESPECTING FAHOTHER MACHINE LANGUAGE
FROSRAM  THAT IS MEANT TO “EVUALIURTE” THE
COMMA ANHD IT-S COMMAND .  THIS IS NOT IN OUR
MACHIME LAMGUAGE PROGRAMS GIVEW HERE. AFTER
THE EXPRESSION EUALLARTION. I PUSH THE DE
REGISTER PARIR. THE RERSON BEING THAT THE
DE FAIR MWW CONTHINS THE ADDRESS OF THE
LAST BYTE IN OUR EXFREZSIONM. WE WANT TO
SAUVE THIS S0 THAT WE CAM 50 BACK TO THAT EX-
RCT SPOT  WHEHM WE RETURM TO OUR “BRSIC” PRO-
GRAM. THE HL FAIFR CONTHINS THE RMHSUER OF THE
MATH. NOW WE WAMT THE LOWER BYTE OF THE AN-
SLIER., BECHILISE  WE ARE OMLY USING HUMBERS IH
THIZ PROGRAM  THRT ARE LOWER THAW 'FF AS
“LHBELS WE THEW LIOAC THAT BYTE INTO A~
OF THE Z20. NEXT WE ODOUBLE IT BECAUSE IT
TRKES 2 BVTES TD STORE OUR ADDRESS UECTORS!
NOW WE PUT OUR LOWEZT ARODDRESS OF OUR 3 UEC-
TORS IWTO HL., THEN WE CAN DIRECTLY LORD L
WITH AR T “ADPD-  OQUR  ANSWER. IF YOU START
WITH AN ADDRESS  THAT DOESN'T HAUE 2 0°S AT
THE END.  YOULL HAUE TO “ADD A.L° HERE ARMND
MOUE EUVERYTHING DWW ONE  BYTE. DOING THIS
WILL HOT EFFECT ANY OF THE JUMPZ IN THESE
FROGRAMS.  HOW  WE LORD E WITH THE HUMEBER IH
THE ADDRES: FPOIMTED TO BY HL. WE ADD 1 TO HL
AHD THEN  WE  TAKE  AND LOAD D WITH THE HEXT
EYTE OF THE ADDRESE. MNOW WE “SWAF- OR Ex-
CHAMGE DE  WITH HL. 50 THAT LE CAN JUMF TO
THAT ADDREZS. IM  QUR CASE. WE ARE NOW AT
NOITOATY . IM THIS ROUTINE, I CALL UP PIZERK.
WHICH 12 A ROUTIME THRT CLEARS THE SCREEH.
WRITS FOR A SWITCH,  AND THEN RETURMS TO THE
FOINT WE CAME FROM., IT THEM EXECUTES THE
HE®T COMMAMD., THIS IS T3 POF DE. THEN WE
GO BRCK TGO “BRSIC.

OF 1 FIVES US AR FAUSE OF 140-50THS OF A
SECOND,  THIS I & 1-3 SECONDS. WE THEN POP
DE AHGr RETURN TO BRSIC. IW OF 2, PRAWS IS
CALLED UF AGAIHN, BUT THIS TIME IT“S ONLY FOR
40-60THS3., BECAUSE BC IS PUSHED. WE CAN NOW
FOF IT. DO A DJIHZ [DISFLACEMENT JUMF. NOT
JERDI.  WHAT THIS DOET I35 DECREMENT BC AND
CHECK To SEE IF IT IS ZEROD., IF NOT., JUMP TO
THE FPDINT  IN  THE PROGRAM DESIGNATED BY THE

-

NEXT BYTE. BECAUSE THIS IS A DISPLACEMENT
JUMP, THE JUMP WILL START FROM THE BYTE THAT
GIVES YOU THE NUMEER OF BYTES. RND NOT FROM
THE JiUMP BYTE. WE THEN JUMF BACK TO THE FUSH
BC COMMAND AND DO THIS ALL OUER AGRIM UNTIL
BC=0. AFTER THAT. WE POF DE AND G0 BACK TO
OUR: BASIC PROGRAM.

I HOPE YOU HAVE THE MAIN IDEA ON HIW T
USE THE ~-OP~ COMMAND WITH AND WITHOUT USING
LABELS . UNTIL HNEXT TIME:

HARFPY PROGRAMMING! @
KEN LILL

6608 S. CAMFEELL
CHICAGO, ILLINOIS s0e2%




