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ThLs fLrst IIELPFUL HINT c@',es to us from FRRD v,/|lowEREN, Grand Rapids, aI. Fted writes:
"r sent aTong a shorx progftrm whlch ean be used to convert a NtttrtBER to a STRTNG and back
again. Slnce I lceep a77 ag bowlTng and golf Teagae data as ntnnbers, I have to use toutlnes
of this tgpe to get sttLngs for sortl-ng. Bg eoneatenatLng the nlum}F-r strings wlth N,u{E',
DISK RECORD FtrNTERS, etc., I have beeri able to ptduce ORDERED LISTS for alalos2 2:rn1 tlpe
of data. Perhaps this routLne would be of lnterest to others.',

lrl REFI .;,. EONVERT R THREE DI6IT OR LE55 NUIvIEER TO A STRINE
15 DIM AI$ (E) I REM . . . . NIMENSION A THRFE CHARACTER STRING
*IZI INPUT '' INPUT RNY NUMFER (EI-899) !.', N
I15 Nl= INT TN/IBIZI) I REM .....GET HUNDREDS UNIT
3rA fl$(tZt)= CliR$ (48+ltl1): REIYI ,...CONVERT TO STRINE AND pLACE IN VARIRELE
35 NE= INT I (N*N1*1AIA),/1IZI} : REM ,.., EET TENS UNIT
4E AtS(l)= CHR$ (46+lrll): REfyl .... TO 6TRING AND INTO VRRIABLE
5fi N3=N-N1*1tZB-NE*1r?tr f{Hiy! .,,. GET ONES UNIT
55 AlFTE)= OHR$ (48-rN3): REIY1 ..,.TO STRING RND INTO VffRIAELE
6lA pRINT "NUMBER ";N; " I$ NOLJ SiTRING: ";A:$
1IAA REM .... THIS FOL,TINE I^J]-L.L CONVERT TF{E 5TRING BACH TO fi NUMEER
118 N4=t RSE (A$(rzr))-r+8)*'IEO
1 15 N5= ( RSf, (A$ (1 ) ) *48) *18
lEO N€,= f;Sf, (R$(g))-4e
1ES N7=Nl1+fr,lg+N6
l3lzt PRINT ",,. RND AGRIN THE NU14BER: " iN7

The next nELPWL frrNT was supplled bg BELL Bowa,f|I, So. yamouth, IIA. The progr,an ls an
example of selectLng Ttems ftqn a menu without usLnq an ITIPIIT ptonpt arrd RETURN KEy. L!-ne
7O is tIrc lceg for tltis tunction whLch ls also expl-aLned jn the ApF BAsIc LANGLAGE REFERENCE
I,IAIIUAL. Tharl& gou Bl,7i fot sendLng the progtam in.
5 GoSUB 4sls
6 PRIIIT 

'PROGRAII T{} SETUP,,IIEIIU SELECT,': PRIIIT,IIITH(}UT USITG ITPUT T RETURT I(ETU
7 PRIIIT ! PRIIT 'LIST Ttt SEE HttII IT'S BtlIIE AilI}': PRIIIT "RUil Ttl sEE EIAIIPLE IIORI("
8 PRIIIT : PRIIIT "EIAIIPLE FOLLOSS!-"
lf I}Ill tA3(8),f{ULLt(81
z, P0tG 26n2r5: P0t(E 8193160
l0 PRIilT ,'l-,': pRIilT u?-u: pRIllT u3-"

5I PRIIIT : PRIIIT "SELECT (I.3}'
6l tlAS=llULLi

7t ilf,3= KErt (fl
75 IF llf,t=t{lLLf THEil 6,
76 P0HE 999r ASC {llAf}+6{: lltSIC ',190fl9l
8, IF llAl:"1" TllEil lgft
9, IF llf,l="Z" THEII ?t t
lff tF illlf=u3u THEII Sffg
211 IF tA30ul" IF ]|AlO"e" IF tAt()"3" TllEt pRItT 

"HR0llG KEI,,! G0T0 $rAIW PRIIIT : PRITT "' I ETECUTE|}''

tffs c0T0 tgfl
NN PRIilT : PRITT "'? ETECUTEO"

?ffs c0T0 {grt
lgF PRI]IT : PRtilT ''' 3 ETESUTE11"

3III PRIIIT : PftITT *I(}U SEE..IT'S EAST'
3tf5 c0T0 $9t
lH FOR I:I T(l 3',: TEIT

The next two pages contain the rqnainder
suppltd Al DAVID PRES@/fr ot A.r.f. That*

GOTO 5

CRLI l7rus P0lG ff96fr?: PolG {ff6trl
RETURT

fffi
fftf
$a

of the HARDWARE
gou Davldt

HINTS on CENTRONICS interfaclng,
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Signal ti-rni,ng conditrons for programming the paraIleI port.
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Set up the paralle1 port in the following manner. Data register B side all outputs. Control
raaoicf.ar R-eirlo in data handshake strobe mode, CB2 strobclow, CB1 acCept 1ow pul_se from
AeKNfG. Because of the speed of the IM-l- clock the proper data set-up and strobe pulse durations'
should fa11 rigbt within specifications. The aclaiowledge pulse from the printer irill set the
IRQ!1 bit in the B-side status register, so you lcrow when to transmit the nexb charaeter.
Set up the A-side data direction register as PAO - PA3 as lnputs and PA4 as an output. PAA
wi-11- be used to output a 1ow pulse INPUT Prime to clear and activate the printer. PAO-PA?
will accept the BUSY,PE,SLCT,and OSCLT, if you should desire to use them in software control.
Set the A-side Control register with CA1 and CA2 as inputs with aetive low e'rge trigger on
both. CA1 will then set IRQaf every time the printer does a ljne feeed so that you ean keep
track of what 1i-ne you are on, on your paper. CA2 w:i11 set The In0A2 bit i:r the status reg. .4,

should a fault occur on the printer.
Beeause the IM-1 does not have softwares to control a parallel printer interface it

wil-1 be up to you to right the routine. ft is most efficiently done in machj-ne code, however
it could be dgne in basic as we.11.. Good luck and have firn.

All information in this article was addressed to the sp.ecif-ications suppli-ed by..Centronics
Printer Manual Appendix B- Parallel fnterface Specif,ieations, to comply.with.the Centronic.s
fnterface eharaeteristics, and matched to the IMPfA para1le1 port. A.f.T. will not be held
responsible for any errors witch may occur herein nor any damage to either units caused by
user wiri-ng errors or abuse. I
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SHORT PROGRAMS
At 1ast, a base conversion program that a77ows gou to add, subttact, multipTg' and divide
in decimal, hexadecimaT, octa7, or split octal and have the abiTitg to retrieve the answer

in ANy of these bases that gou desite! OUR THANKS TO LOUIS DOOLEY FOR THIS PROGRAM.

LEGAL EXPRESSIONS:
ttVtt - ang number between 0 and 65535

"+t' - math operatot: + - * /
ttct' - nwnber base code:

T = DECIMAT (DEC) (=defauTt code) the program defaults to DECIMAL

H = HEXADECIMAL (HEX)

Q = OCTAL (OCT)
S = SPLIT OCTAL (OCS)

FOAUaTS EXAI'|PLE

tv+iv--
*IV=

IV=C

CN=C
c

IV+IV=C

CN+CN=C
CAr+lI=
Cltr+IV=C

I\t+ClV--

IV=CIV=C

*N=C
+CJV=

*CN=C
(SPACE PERI'IITTED ONLY IN SPLIT_OCTAL NUI'IBER)
(,,OUT OF RANGE,, error prinX incTudes input or resuTt greater than 65535 and improper
characters) Note: Impractical to check for ALL possible enaors in input; user must st'i77

be carefuT and prudent.
SAI"IPLE IEST DATA:
DEC=HEX=ACT=OCS

797+387=
+476=
7987=H
11700=T

o
4095+3680=II
Q377+s77 377=H
HEF+D2
73265+597=H
4D2+T57L=
FA+Q37=T
+59=S
+557 377=
+77H

I BASIC' PROGRAtrI ROUTINES
LINE FUNCTION EXPRESSION

7234 04D2 2322
4095 FFF 7777
31_84 C70 6760
3558 DF} 6760
i947 F6B 7553

65535 FFFF 777777

4322
77 377
L4 760
75 360
77 753
377 377

1_000
2000
3000
4000
5000
6000
i00+

TIEX TO DEC

DEC TO HEX
OCT TO DEC

DEC TO OCT

.9?R.IL TO NUI'IBER

NUMBER TO STRTNG

CALCULATION

(E$ to T)
(T to H$)
(II$ to r )
(r to H$)
(E$ to T)
(T to E$)
(r and v)

i* IIALL i794i: PIIHE 16966ri: Frli{[ 1696ir0: P'JHE i4578r38
tf nntllt llrin n^f.r ii,llll tn^, a. rl Efifil f V\ llr- rn,i,ltl itu. .iH;c r.ullv/LHLL tL, uuuLE l I

i:" FRiiiT " iFRtll,l HEftTH tj9l": PRiltlT

!? PHil'lT "f,iu.-EAiE [0DEiti):"
i8 FRiilT Tilg iil;"T{i6}r Hti6}, 0{8ir iifi+8i"
i9 i,fiii,lT "ENFRiggiijll F0iil*Ti: "'i$ Fflii'lT TAE {l'6)i"itl= {tilf,lvr}"
ii PRIi'lT TAE t 1g) ; "f,I+i{ (tl0ilV. i CALi; i } "
77. FRII{T T*E il$l i"+li (iHAllllt{G}": PRiilT TAB t lg} ;"rj {IBHl'l. CHAIll. ] "
i3 FRIiIT TAE iili"{t{ = N0. BETHET}i g S 65535}"
:4 PRItIT TAB {3} i'ti+ = +7 -r *r Bft /}"
25 FRII{T ',II I{f,Y BE PREITI}ES EY EA$E UIjIE''
7.b PftiIiT ''= I.IA'f EE FULLIJIIEI EY EflST TUIE"
77 PRII{I "BEFAULT = T rjR LA$T-U5EE r:f,lE"

36 FilH [=1 T0 5560: IF KEY$ {6i=" " THEII 35

:i NEXT

35 0ll'l X$(i) rE$(t),E$(14) rH$(6) rt{S(6}rSt(1{} rZ(4}

36 IALL 1764S: Pfii(E 469i6rl: F0KE 4596116

46 E=i:Bi:r'BECrl

56 l'l=6: PRIf'lT E$

5l El=5$:t]=-l
6A IilPUT "EIFRES$I0l'l "rE$
70 FoR A=6 T0 LEfi (Eil-l
80 I${0}=Et(A}
\g IF It($)="T" THE}I B=l:E$="BE[": G0T0 186

ig6 IF I$(5)=,'H" Tl{Efl [:[:gf="fl[[,': G0T0 186

ii6 IF X$(6)=',r1" THEl,l B=3:B$=,'0CT": CtlT0 l8g

l1g IF I$(61=,'9" THEt'l B=4:Bl=',09S'r: G0T0 l89
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PRODUCT REVIEW
ESCAPE by ERIC BECKNTT
This fast actlon HI RES game has been
around for quite awhile but there have
been a few inqui-ries about it Iately.
The game begins by placing you in a
maze with no eiits. You maneuver a
HI RES character around the playing
field and try to destroy FOUR security
power banks by running over then with
your man.
Roving guards occupy the maze with
you and will chase and fire bullets
at you. You can fire back, and each
guard that is destroyed is worth lO
points. If a guard runs over a spot
where another guard was killed, a new
guard is re-born and BOTH will chase
you.
Guards in bunches are almost indestruct-
able and your bu11et will not usually
penetrate them.

HIGHLY EXPLOSIVE. You must avoid running into then.
at a time. Your bullet nust hit something and explode

features that make it very interesting to play. It's
along with a VERY WATCHFUL EyE. The game cones wlth
both color and black and whi_te sets.

it or you nay BLOW UP! First shoot
if you run after your own bullet,

bullet and destroy hin. Try to re-
ones away from that area. It's easy

down to escape. If you nove right or

The walls that nake up the maze are
You may not flre nore than one bullet
before you are able to fire again.
Thls gane has several other distinct
a game that requires quick responses
an instruction sheet and will work on
A few more features to mention are:
If a dead bullet is blocking your way, DON'T run into
the dead bullet then go on rhrough it. After fi-ring,
it will have a better chance of penetrating a guards
menber where you kil1 guards and try to keep the live
to trick the guards into running into your bullet.
When a guard moves next to you, you must run up or
left, you will nost likely get zapped by hin!
Each security power bank that is des-
troyed is r^rorth 100 points. Guards des-
troyed as mentioned are worth lO points,
and each NEW LEVEL that is achieved
by elininating guards in the preceeding
leve1 ls worth an additional 1000 points.
The game is written in IACHINE LANGUAGE
for the play and BASIC for scoring.
Some unique sounds are generated with
the ML routines.

IVote.. The FRONT ,5CREETV (top
djcates scaring provided in
Photo (bottom right) depicts
power banks (objects that
Tv sets,, the gaatds, YOUR
a few buTTets (upper right),
NOT RECOTII{ENDED F'OR THOSE
PERIPHENAL VISTONII!I

Teft) in-
the gane.
the maze,

Took Tike
MAN, and

P@RWITI{
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THE ARCADE
eoooooooooooooooooooooooooooooooooooooooooooG

MORE ARCADE DATA HAS ARRIVED! ThE IIICRON

wheel is teadg to go in otdet to get as

much in this issue as possible. Etic begins
this jssue with BRAN3HING techniques.

If the program appearing in last months issue was

entered correctly you should see a square nove smo-

othly across the screen from left to right and grad-

ually from top to bottom. If not, check your inputs

carefully and trY again.

BRANCHII,IG

The machine language branch statements are sinilar
to BASIC IF THEN GO TO. You are checking for a cer-
tain condition (depending upon vrhich branch statement

is used) and then branching (or Jumping) lf that
condition is met. If it isnrt, the program continues
on.
Branch statgments can b€ used after any instruction
but usually after a compare instruction or a sub-

tract command. It can also be used after an II'ICREMENT

or DECREMENT connand as in our previous program ex-

arile. Branching is best used when you Yant to go

to a relativly close location. The limits are around

128 bytes in either direction fron where the program

currently is at the time. If your using a good ML

ASSEMBLER your branches are automatically calculated.
When using the APF nonitor as Y{e are in this in-
struction, you will have to count how far aray you

vrant to go by counting for yourself. If you branch

alot, far away from your current address' alot of
your time wilI be sPnt counting bytes. I suggest

uslng the following trick when you vant to go to
a far location on a certain condition. Letrs assume

that you want to branch if a certain number is great-
er than zero. It would look like this in machine

code:
81 COIIPARE ACC. A IIv!'iEDIATE

XX DATA TO CCMPARE ACC. A tO
2E BRANCH IF (ACC. A.XX) O

55 WHERE TO BRANCH TO

XX PRGMM COI.ITINUES

XX

In the example you will be branching 85 bytes FORI{ARD

in the program from where you are. You can change

the branch if greater than ( ) 0 to branch if less
than ( ) 0. In this way if it ls greater than 0 you

SKIP and go to a JWP instead. Look at the folloring
example:

8I Cq'4PARE ACC. A ITI'4EDIATE

)o(

2D BMNCfI IF LESS THA}.I O

05 lfHERq TO BRAIICH TO

7E JLftIP

XX TO fiE LOCATION

XX 85 BYTES AWAY

This second example vill save you time countlng aII
those bytest
l{e can branch forward and backward. Branch lnstruct-
ions are Tl{0 bytes tong' the second byte is called
the OFFSET byte. This byte deternines how far away

we will branch, forward or backward. To branch for-
ward just count the number of bytes to where you

want to go. You DO NOT count the offset byte and

the byte after it is number 00. Then cornes 01, Q2,...
etc. You can see how we did this in our exanple with
the moving square. At M20 we wanted to branch over

the return code of 59, so we used an offset value
of 01 . We can only branch forward to around 7F b'
cause to branch backwards we start at the offset
of FF and count backwards FF' FE' FD' FC'... We did
this in our examples at step M16. We wanted to bra-
nch backwards to MlO or back 7 bytesr so we us€d

an offset of F8. For convenience, the BRANCII CHART

included in this issue should be helpful to you to
figure your branching values.

Try experimenting with the roving square example.

By changing the delay variable, you can get a real
good feel of how fast ML is. There are two variables
in accumulator A that are most effective. Start by

changing the value at MOF from FF to 7F. This is
about HALF lHF ELAY from the original version. Do

this by using the ML nonitor conmand tf'l MOF FF 7F,

illow, run the Program. l,totice the speeid change from

the origlnal. Try changing MOF to 5F. Then try 01 .

You will get to a point where it goes so fast across

the screen that it no longer looks like the square

is moving. It will appear to jump fron one place

to another.

JOYSTICKS

If you have ever written any games in BASIC' you

know one of the most time consuming things to do

is to READ the joysticks during the progran opera-

tion. This probtem is easily overcome using machine

language. To make things easier, APF has included

a routine ln the RCM that reads the joysticks and

places the results at an address. To use these rout-
ines we simply JttlP to them using a JUMP TO SUB-

ROtTI}IE command. When the subroutine is done, it
wiII automatically return to Yherever it left oft
in the program.

To read the LEFT joystickl you would jump to the

subroutine at 418E. Your computer norv looks at the

Joystick. If anything is pressedr a BIT in thE C0'l-

DITIOI'I CODE FEGISTER called the CARRY BIT will be

SET. This will be explained later. It also READS

what was pressed on the joystick and stoies the ASCII

CODE tor this value at address 01F2. Our program

would then look at 0lF2 to see what was pressed.
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I'ATA $''OP
Briefly, let's examine the last form of
Ill-1 to IM-1 connunication..NEITHER IM-
I RUNNING A TERMINAI EMULATOR PROGRAM.

After the two computers are connected
via modems, the transmitting end configures
his Il{-l to PRINT TO THE LINE by typing
in the statement PRINT=1- The receiving
end relinquishes control of his IM-l by
ccndltioning it in the PRINT=2 node. At
.;hrs point., the transmitting end has full
ci:rtrol over the receiving end lil-l.

During our experimentation with this forn
of comrnunication we found that nornal
PRINT and CONTROT statements can be sent
io the distant end in the IMI'IEDIATE MODE

ONLY, that is, the statements must be

typed by the transmitting end without
any program operation or influence. For
example, to print the word HELLO, the
transnitting end (in the PRINT=l con-
dition as mentioned previously) would
merely type PRINT"HELL0:' with a carriage
return. The distant end would receive
the word HELLO on his screen' but, because
the word is INVALID by itself , his II"1-

1wil.1 respond with the word WHAT. This
is of no consequence when single sentence
conversation is desired in this node.
Transmitting VATID statements as PROGRAM

DATA requires a little bit more work and
will be explained in detail.

Virtually Al,L BASIC commands can be sent
to the receiving end as long as they are
included within a PRINT STATEMENT. Commands

such as CSAVE, CLOAD, POKE, HLIN, VLIN'
can also be transmitted to save infornation
stored in the receiving ends memory, or
to produce graphics on his screen. For
example, to draw a horizontal line across
the receiiving end IM-1' the transmitting
end would type PRTNT"HLTNl,30,1". 0nly
the command HLINl , 30, I r,rould be sent out
to the receiving end. His IM-l would inter-
pret this command as a VALID statement
and would produce a line across his screen
providing the SHAPE and COLOR was estab-
lished previously. To the receiving IM-
l, this command would seem to have been
,f lom the keyboard direct ly ' however , it
produces the same results when coming
in from the line. It seems a bit EERIE
to have someone else CONTROLLING YOUR

computer !

If a musical score is to be sent for IM-
MEDIATE LISTENING, the transmitting IM-
I would include the music within a special
print statement such as PRINT'MUSIC"123t"
Notice the use of an apostrophe at the
beginning and end of the above statement.
This allows the needed QUOTATION MARKS

to accompany the MUSIC statenent so that
the receiving IM-1 accepts the command
MUSIC"L23". Any apostrophe will be e1-
ininated from the transnitted data. This
arrangement should also be used when send-
ing line by line program data whenever
QUOTES are needed. See example below.

As you can plainly see, there are many

things that CAI{ be acconplished in this
mode, but, in an extremely SLOW fashion.
For transmitting program data (directly
typed), it is much easier to use a terninal
emulator program on the transmitting end.

NEXT MONTII: The conclusion of this article
and a look at a few of the popular BULLETIN
BOARD SYSTEMS throughout the country using
TERM-I with a printer bridged on the line
at the same time. See You then!

SA},IPLE PROGRAM THAT CAN BE TRANSMITTED TO

THE DISTANT END, LINE BY LINE, THEN RAN

ON THE DISTANT END COMPUTER.

PRINT'IOPRINT''ITS TIME TO WAKE UP THERE'''
pRrNT' 2OMUSrC" 555666555 444555"'
PRINT''3OFORZ= lTO5OO : NEXT''
PRINT''4OCALL 17046 ''
PRINT,'5OGOTO lO''
PRINT.'RUN''

Note: As you type, the Progran will be
entered into the distant IM-lrs memory.
The cornmand RUN will cause t.he program to
begin running on the distant end ! To give
control back to the receiving end, type
the conmand PRINT"PRINT=0r'. The distant
end will then be able to CSAVE the progran
and have fu11 control once again.
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HARDWARE/SOFTWARE UNBELIEVABLE PRICES! ! ! !

OFFER #
I pAK-ltlU{, SUpERFR0G, ESCAPE! I and 2 FREE APF PROGRAMS AIL 5 oNLY $8.50 shipped free

2 MS. pAK-Uew, FOOSEBAIL! ! and 2 FREE APF PROGRAMS ALL 4 ONLY $8.50 shipped free

3 ANY 2 OF MINE AND 3 APF PROGRAMS ONLY $7.50 shipped free

2 BASIC CARTRIDGES S25.OO EACH

8K EXPANSION CARTRIDGES $20.00 shipped free...ONLY 2 LEFT IN ST0CK

AS IS IM-l's INCLUDES TOP, BOTTOM, J CONNECTOR $55.00 shipped free (CANADI4N! 4D! S! rltt)

APF DIAGNOSTIC and FREE APF PROGRAI'I ONLY $5.00

ANY 1 0F MY GAMES: PAK-MN.SUPERFR0G,ESCAPE.MS.PAK,FOOSEBALL ONLY $5.00.INCLUDES FREE APF

I JUST RECEMD A NEW SHIPMENT OF SOFTWARE, SO rF r WAS PREVIOUSLY OUT 0F A GAME YoU

ORDERED, IT'S IN NOW. PLEASE IIST AITERNATES, TITESE GAMES ARE G O I N G F A S T! ! ! !

7 APF PROGRAIIS 0NLY $5.50 shipped free

12 APF

ORDER FORM

OFFER # PRICE

MAKE CHECK PAYABLE TO: ERIC BECKETT
8836 W. Waterford Sq. S.
Greenfield, WI 53228

r-------$8. s0
2-------$8. s0
3-------$ 7 . s0
4-------525 . 00ea .
5-------$20. 00ea.
6-------$ 55 . 00
7-------$5.00
8-------$s. oo
9-------$s. so
10------$ 10. 50

TOTAL $

CANADIAN ORDERS PLEASE
INCLUDE S2.OO TO HELP WITH
SHIPPING.

APF PROGRA}TS AVAILASLE

_ELECTRoNTC FrLES
TYPING TUTOR

_MUSTC CoUPOSER
SPACE DESTROYERS

BUDGET MANAGER HANGMAN

SHOOTING GALLERYPERSONAL BUS.}4ACH.

-BILLBOARD_SPACE, STZE, SURFACE

I"IATH TUTOR

_cASrNO
_BASEBALL

BOXING

_THE WORD FACTORY

SPELLING DUEL
_BACKGAMMON
_cANTENA

-JI]MBLED 

UP THINGS

P1ease list 'A' for AIL AITERNATES

_PAK MAN _SUPERFROG _ESCAPE
MS. PAK FOOSEBAI,L


