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EDITOR]AL

by Tom Swan

One year ago almost to the d"y, I dug out one dusty,
neglected COSIVIAC VIP and.. deeided to write a group of
articles and programs with the hope that some readers
would pass more easily over many of. the hurdles I had hadto claw my way arorrnd in my never ending attempt to learn
more about programming. The project grew into the PIPS
FOR VIPS serieq and the overwhelming response to PIPS'
publication has shown me just what an insatiably curious,
eager to l-.earn, determined bunch you VIP people arel
WonderfuL. I feel- as though we are a1l aboard the Santa
(Vfpfn) Maria headed. into uncha.rted waters set upon
discovering new worlds. And I can't te1l you how pleased
I was when Rick and Terry, faced with the management of
a growing company, asked me to become one of the officers
of the s[ip. WoutA I edit the VIPER from now on? You bet!
As your editor, however, I'm more the cook in the galley
than the captain on the bridge. The VIPER is your
newsletter; a vehicle for relaying your experi-ences to
other VIP programmers. Each issue of the VIPER has been
prepared (and will- continue to be prepared) from the
stores in the hold, You tell- us what you want to eat,
and welll do what we can to whip it up from the raw
material you bring on board!
One thing I hope to accomplish is a thorough check of the
programs printed here. Now I can't purchase a new vi-deo
board just to check out a driver routine, but I will do
what I can not to introduce errors into an author's code.
Though the initiatEliffiiame suggest a rel-ation to a
famous mi-crocomputer (my middl-e initial is "R"), I am
only human, darn it, and errors are bound to oceur. I
will wal-k the psychological gangplank for each orr€ r

Carmel-o's "Killer Robots" in this issue is a good example.
I hand }oaded the program directly from the typed code you
see printed here and it ran perfectly. If it doesn't work
for you, then something was either dropped at the printer
(un1ikely) or you have made a l-oading error somewhere. In
the past, Terry and Rick understandably didnrt have the
time to hand load each program. We do, and in most cases,
we will. "We" i-ncLudes my wife Anne who does all my dirty
work such as typing this editorial, etc. (Nice game, by
the way. fhank you Carmelo I )
As Terry has always saidr Xotlf comments and suggestions
are welcorrre. The VIPER is buil-ding an accumul-ation of
original- VIP programming knowledge, and we want to add
your contributi\rns. To those of you who have writtenr we
look forward to hearing from you again. To you who intend
to write, Bo ahead, pick up a pencil and send us your ideas.
Don't be left on shore. We saiL with the tide. Anchors
Aweigh I

Best.Segards and good luck with your programming

1ou
Tom Swan, editor
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PUBTJISHER I S NOTE

We are delj-ghted to have Tom'with usl At last we have an
editor who is truly qualified to answer technical questions
about the VIP! Welcome aboard, Tom!

About the lieht pen...Werve had enough posi-tive response from
read'ers that we bought up a carload. of the pens, pri-nted up a
br"rnch of manuals, and can offer thern to you at $19,95 per
package. No cassette tapes. The manual gives listings of the
demonstration programs (which are in BASIC) r so they can be
"translated" into CHIP-8 or machine language. So now we can
take orders, folks.. . .Errlbody interested?

RCA is doing some advertj-sing with us these days...let's orr-
courage them to do so by ordering products from thern instead
ofthroughARESC0.Wedon|tmakea''profit''throughsales
of RCA products, and they can ship directly to you instead
of through us (which should. help the turn-around. time a fS).
Rumored r VIP 1I is being retooled to i.nclude a conventi.onal
Effi'arA; completion date tentatively late February. Seems
too good to be true, in light of past rumors that the YIP 11
was being dropped altogether! We'Ll keep you posted as the
plot thiekens. PIPS IV, now onJ.y a twinkle in its authorts
€Ver is beginning to talce form rapidly. No orders Vetr please,
si-nce we havenrt even been able to get Torn to hint about the
contents.

Jeff Duntemann has publ-ished an l8O2-oriented bookletr Captain
Cosmors Wtrishans ($3.00). ft's the most entertaining FAAEiTg
we've come across in a long tirne - arrd jampacked fuLL of good,
hard information for 1802 aficionados. A must for your IBO?
l5-brary, and available from Jeff (he prefefs cash rather than
checksr and ord.ers must be prepaid) by writing to him at J01
Susquehanna, Rochester, NY, Il+618,

The Studio II RAIrI Card is ready at last - $4S without the two
2114mte1y ass6mbled, otherwise. With all the
necessary paperwork, of course. Our tharrks to Paul EVeritt,arrd
David ttatt-t-or ttreir contribution (tfrey d.esigned it) to the"
effort.
As many of you have guessed (and phoned or written to teLl us)
there were a few erors in the FOOTBATTI, program by Frank Awtrey
(see issue 2,O5,LZ). John C Hanner was the first to call and.
iet us know sornething vras wrong with our listing (darnnl f worked
overti-me on that onei.and had {wo other people check itt ). In
any event, here are the correctionsr with our thanks to aLl of
you who have helped us spot the errorst

Change locatj-on O5D7 from 20 to 30
06CA from 0D to 00
0D30 from FB to FB

T guess three emors in all that code isn t

i t - is such a nuis ane e to anyone who trie s

Again. . . .I apologize. See you next rnonth!

t a1l that bad' but
to puneh in the code I
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READER T/O

Dear VIPER - Don King (one of your subscribers) and I
have developed s-everal programsr for VIP Tiny BASIC
including a crud,e version of STAR TREK. We are also
working on doubling the tape data rate, and sending
the tape data over the telephone Iines, acoustically
coupled to eliminate problems with direct connectionto the telephone Lines, ,

Thank you for providing a newsletter for and about the
most powerful (as we all know) eight bit processor
around today, the tBOz. Please keep some non-Vfp articlee,
but as your title indicates the majority of each issue
should pertain to the VIP. - Marvi.n Kraska

Ed.itor's Note - Marvin also. mentioned he will be sending
detail-s on a "high speed A/D, D/A (anatog/digital ) -
converter with a sample rate of 10,000 samples per
second capabLe of dlgitizing, storing, and reconstructing
voicet t " ,The mouth waterith over! - Tom

Dear VIPER - I have enjoyed the Little loops coLumns,
and I find I agree with Tom in his review of the VIP700
BASIC in that j-t's tiny & slow. When I first connected
a keyboard (an AMkey) to it, the automatic repeat on the
keyboard (8/sec, after a small delay) was faster than
the BASIC response, and 1ed to multiple repeats (unless
I was fast with the fingers). Luckily, I was abl-e to
get one of the RCA keyboards, and my previous problem
was not repeated.
I had intended to use the keyboard/nAstO combination to
learn new vdcabulary words, but I was disappointed to
find that this BASIC only inputs numeric data, and not
alphabetic info. Aha, I thought, I'11- add a machine
language subroutine, but this BASIC turned out to be
closed to that way a1so. I think there might be some
hope if I try working with the CHIP-B II and some
additional routines for displ"y, etc.
At least this BASIC does provid.e for some ni-ce graphics-
oriented commands, which l-eads me to start thinking about
the light pen recently mentioned ln da VIPER. - Eric Nabel
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Dear vrPER rn-the August r79 vrPER Ar Mccann requestsa one-page versi-on of Ben Hutchi.nsonrs circuit diaEran and.also asks if the RAIt{s are "wire-0Red' together. FEeling
the need for a clearer diagram myself, r prepared the s[etch
shown here. I folLowed B.H. rs diagram in the February ,?g
vrPER as faithfully as r couldo r hope r have not introduced
8rI$ erf,of,sr _It is evident that the tri-state RAMs are directlyconnected. since the same diagram also appeared in the April
'79 rPsO FAcro -and was redrawn with errorsl r am submittiirga copy of the sketch to ACE as well.
rn PrPS FOR vrPS, volume !, page J1, Tom swan presents a
cursor on/off subroutine for-fdxt-gilitoly-21, Ibcatea at
o3co-03D2, The function can be performed more ..eregantly in
-{_bytgs instead of 19 by substituting an SDI ffif for the
xRr #20 at locatro\ oJCl and elimilating the code from 9?ceto 03D0. Subtracting 32nn from tZZ"n yields 9S^n and vrce
versa, which effectively'bompliment*"the cursortEach time
through. - F. Rodgersl Switzerland

O3C6 OF IDN RF ; get current val-ue
O3C7 FD SDI #7F{4;subtract it from (itself + its

7F "'i alternate value)
o3C? 5F STI lF ;put back new (att. ) value
93Ca D5 SEP R5 ;return(9 Uytes now free) (nf'nust be initiated to ZOL/

Edi-tor's Note - From the sun baked Sierra Madres of Mex:i.eo tothe snowy peaks of your Arps, thanks. you are quite correct, .r Top
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CHIP- 8I II
by John Chmielewski

VfPER has published various modifications of CHIP-8 to
implement inputr/output instructions. Using the VIPER
page code scheme, the articles are as follows:

1.03.04 CHIP-BI by Rick Simpson .(replaces BMMM with
BoKK, B1X0 & B1X1),

L.07.27 Correetecl CHIP-8I code (there is still one' error in the.;function B1X1 , but it works! ),2,o2,o8 I/o PORT DRIVER ROuTINE by'James narnes (aAas
FXF? & FXF5, but has no provisions for testing
EF4).

2,O4,O5 KEY_BO4Rp KONTROL by Tom Swan (adds FXOO to
CTTIP.SI ) .

CHIP-8III is a modification of the functions and code
contained in the above referenced articles. The purpose
is to try to provide an upgraded CHIP-8 eompletely
compatible with the original. ,Hopefully, the input/output
instructions pr.ovided will be suitabLe for most appllcations
deal-ing with l/O; If 'future articles standardize-bn
CHIP-8III readers will benefit by not having a different
versj.on of CHIP-8 for,each article us.ing the input/output
ports
The following instructions are added to CHIP-8 by OHIP-8III:

FX00 - YX = input. port if key is pressed
'VX = o it n-o key depr6ssed-

(nfl+ is used as- the'input flag)
FXF2 - VX = input port

Waits for a key to be pressed & released.
(EFll is used ai the inbut flae)FXF9 Output port = VX

Make the following code additions
each function name s

FX"OO

to CHIP - B E.s given und er

0100 3F Dlr. BNII,
QTOT E6 SEX R6
0103 5n rNP 3
O 1O4 D4 SEP RII

; if no key pressed, set VX=00, exit
'i set f/O pointer to VX
i s et i-nput , put in VX
; exit

The above code is similar to that in VIPER 2,04,05, By
changing location 0100 from g4 to BN4, the routine fitsinto 5 locatiohs. By changing location O1O1 d.ata Ol+ to04, the above routine is eiactty eqruivarent to Tom swan's.
But it is one byte shorter, making his modification to theinterpreter unnecessary. The above routine will functlon
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as is in the sample prograrr Tom gave, but it's additional
feature of setting VX to zefo at no kgtrpress elininates
the need for the instruction in the program that sets VX
to zero for the keyboard test.

FXF2

O1F2 E6 SEX R5 ;set I/O pointer to VX
0tF3 2F F3 BNb rwait for keypress
01F5 6n INP 3 iset input, put in VX
01F6 37 F5 Bl+ iwait fbr key release
01F8 D4 SEP R4 lexit

The above code is similar to that in VIPER f,,QV,2? starting
at location 01F2. Note that the code in that issue still
contai.ns an error. The eorreeted code should readi
o0F2 3F F2 6g 3Z F5 Dll.

FXFg

o'1Fg E5
olFA 6l
o lFB Dll

SEX n5 ; set T/O pointer to VX
OUf 3 ; output VX , VX = VX +!
SEP Rll i exit

Ehe above eode is similar to that in TIPER 2.02.08. By
eliminating the resetting of R5, the routine by Janes
Barnes fits in the above reruaining three menery Locations
available in CHIP-8,
CHIP-8I d.id. contain one additional instruction not included
in CHIP-8III. That is the B0Ig{ instruction. I feeL this
instruction is of limited user and as such,' I'd rather
preserve the complete CHIP-8 interpreter.

One word. of caution. This implementation of the instruction
FX00 assumes DF to be zero as the branch to 01Dh is to a
section that rotates DF into VX.' ft seems that this lF the
case followi-ng the decoding of any CHIP-8 instruction, but
you should be aware that if DF was equal to orro, the FX00

vF"*'$ #n*],8 :F*ii . ilsili* g:tfl&il inxsriili/"ft :ft l;_y 
outpu,

I'nanK vour dol
CHIP-8III. It should have been dqne long ago. Tom

,*
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tITTtE i,00PS by Toin Swan

rT' S GETTITIG ts5TTER AL.L T}{S TIIi:E

The little lviexican children, when lhey colne to visit, Iove myvrP. Their favorite game is the Figuie shooting at l,iovinqTarget. "81 senior chicito con 1a pistola" (The little nanwith the pistol) is what they ca-ll him and they alr burst sr-rtlaughing whenever someone reminde them of him.- They also
cannot understand why my CRT monitor does not pick up TVstations. "So, itts bad isn't it?,' they ask mer l

Bi.g kids aren't always so inpressed. The one comment I hear
more often is "Well, it's ok, but itrs so sl-ow!',

then a few months &So, VIPER ran an artj.cle on a Fast DXI:I{
instruction which is limited to displa;ring one bit at a time.ft was a nicely done progran, and is quite fast. But when I.attempted to convert a game such as '",,lipe Off or ,tEI Senier, "there was no easy way around the one bit limitation. Icertainly didntt want to construct ',EI Honbre,, out of singledot DXYN!st.

For a long time this whole question of soeed worried me. As
I thought about the Chip-8 displa;r instruction, I came to
realize that Chip-8's slowness just didn't make sense. The
computer is certainry capable of top speed gpaphics, but chip-E
sure doesn't seem to be. lrJhy not?

Then, on the upteenth journey throrrgh Chi.p-8's mysteries I
discovered a very interesting fact about the display sub with
t!t" help of VIPEh's voL. 1 idsue 2 breakdown of lne-interpreteq.
With a -E!449 bvte chanse I have achieved the same speed of the
Fast nxTi[TfiFtiilFfi6iT-T'na it works for g!! Chip-8 irograms,llext time siomeone says Wipe Off is too easy, simply change the
byte at Location 00AC to EC (normally = 00) and run the program.
T!at-rs_?l} you have to do and,I bet yourll have trouble foLiowing
the ball Let alone praying the game! sane with ka].eidoscCIpe.
You only need to change the one byte to achieve super fast speed,

As with IDELny modifieatiols, this change has one drawback.
S_omej9i.rn€9, but not aLways, a figure wiLl appear to move with
less grace. Loeation 00AC in the display sub is normaLty set
to 00r an fDL instruction that causea the processor to wait at
that location untiL receiving_?n interrupt request. 0n1y after
the video display chip, tl:e 1851, requests data will,The-prograrr
continue past 00Ac. fherefore, the use of a Dxyl,i instruction
may actuairy de'lay your prog"*ro ,rp to t/60 or-i-sec";d-;hit;
waiting for the 55o-ahead signal, That's a.lot of time for a
computer.

There was a good reason for the IDL instruction at 004C, howevetrr
and you must make a carefuL decision whether to leave it in or
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take it out. For very surooth graphicsr it may be needed. ,for super fast waLl baLl games -- deflnitely not. The purpose
of the fDl is to insure that all changes to the display are
never intermpted in midpoint causing whatever figure you are
dispJ.aying to be cut in haLf for a mornent until the interruptis completed. It was not a design oversight -- in fact I f-ind
i! to be quite a clever device -- but for many programs you
wiLl never know the difference. Except you may'need tirni.ng
loops to sLow the balLs down!

ff $ou want to sge sone real speed, try this ehange aLong with
the HI-RES CHIP-B nodifications and the sanple random line
drawing prograrn presented elsewhere, Holy W"rp Drive Batnan!

OPfII'IIZATTONS

Speed isntt the only factor of a good computer progran. In
fact some appJ-ieations may neglect speed as a negligibl-e
advantage allowing for less expensi.ve design. One thing about
speed in electronj.cs; it usually cones at a higher price.

Most algorithmsr however, are evaLuated in terrns of speed vs.
applicatj.on. fhe abiJ.ity to prove the speed of a progran nay,
require a mathenaties degree, but you do not need any speeial
training to discover ways to lmprove your programs. fake Chip-B
again, for exanple, and letrs look for a way to optinize one of
its instructionsr 00E0 ERASE DfSPLll.y.

The first things to Look for in optimizirrg routines are loops,
Even though a 1oop may only oecupy 10 bytes of conputer space,
it nay be executed 100 times. If each of those bytes is an
instructionr the execution tirne is the same as a routine having
1000 instnretions. One-half the size of a 2K VIP! Removing
only one instruction from the 10 byte loop w111 result in 100
instruction executions less eaeh tlne the loop is used. Thi-s
tirn'es the nunber of tlmes the Loop itseLf w111 be needed gives
the reLative anount of tirne saved. If the lO-byte, 100 pass
loop is used 100 tines for exanple, one less instructj.on results
in a progran that is effectively 100 x 100 or 101000 instructions
shorter! Things do mount up and they can mount up fast.
This principal may be used to vastly improve the erase
instfucti.on. Let's look at them side by side. (f 'vearrows to help in conparing the loops. )

display
drawn

01!r .oqEq ERASE DISPI,AY #T

I Display page addre$s is kept in RB.1
; RF.1=RB ,L/RF is erase pointer
f

DF

o0E0 gs
El BF
E? TB
E4 AF
E5P93
E6 I se
E? I BF
EBI lz
EAI er
EB L3O

FF

G}iI RB
P}tI RF
LDr $rF
PLO RF
GHI R3
STR RF
GTO RF
BZ
DEC RF
BR

; RF.0=FF (Last
i ( R3. 1=oo )
; Store zera to
I Test pointer
I ff done r exit
lPointer -1
I Loop until 256

byte )

erase byte E II{(R(F) )

to 00DF

bytes erasedE5
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00t0
E1
E2
E4
AAJ

lq, \
.e)

E6
TT?
-. I

E8
1rO
Ja //

EB
EC

Gii] RB
PHI RF
LDI $Fi'
PLC RF
SEX F
Glir R3
S T,}iD

GLC RF
B}iZ
STR RF
SEP RiI,

9B
BF
FB FF
AF
EF

?93
I rs
I

l*uL3* Ed
5r
D4

l,iew 0080 NRASE DISFI,,{"r

isee aj:ove comxnents r
i set i?F = last bf'te of displo]t
,il1til
?illltr
iX=i? elirninatine need for STR RF/DEC RF pair
; Get 00 byte
; Stcrel,! lii( i? (F ) ), pointer autcnati.calli'

d e c reaenteC
I Te s t low byte of po inter'
i rf / 0C, then loop to continue erasing
; Erase last Cis_play byte (.e 0X00 )
; Return

tsoth routines oecupy the same space 00E0-008C. the nevr subroutine
contains 11 instruliions, the oia has 10 instructions. (The
apparent discrepency is from an additional- 2 byte branch in
routine #1. Timing 1BO2 programs is sirnulified by the faet that
all instructions except for 3-cycle t1,pes not used here, take the
ffi'e execution rime. )

llowever, the inner l-oop of the second erase sub is two instructions
slrorter than sub l/1. ?he f iret loop rvil-I execute 256 times, the
second 255 Loops with b)'te #256 erased by the single instruction
at 00EB (#27, On the last loop of sub #1, trvo less instrucripns
will be er,:ecuted due to the earl;r exit eonclition at 00Eg (#1) r

Let's see how this affects the loopsr rela'tive speeds.

i{uraber tir,res 1oop is executed
x nurnber instructi-ons in looT)

Less special exit on last looc
Total executions in loop 

;

:?111s nunber instruc ti ons outs ide looir
?ota1 executions each call

Difference (1538 r 7027)

-

A la /r )Jc
'1rF ,/rc

++rc

0080 //?

-

X4re
-0re
+7
-7677

Sub r/Z results in
t i: e 0 i) 30 c o nr:i&iri- r
Ianguage code, and
instructrons. \

517

Jl1 less instruction e><ecutions on each use of
'fhatts like e'! ir,rinaiin,T two nases of machine
all we Cid .,vas shortcn the loop b;r tvro

The rule is sirapS-yr keep everlrthin.q that does not have to be in
the loop out of the 1oop. Do .this even if it results in nore code
in nost cases.

lr:&v aII yg,u.r little loops beGood luck with )'our prograrnrainrE.
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as short as possibLe.

(to al-L of you who have writtenr Thank Vour f have enjoyed
reading your comments. If yourd like a reply, Ird appieciate
receiving a stamped; self-addressed envelope due to the nunber
of Letters r receive. Eventually, r make it down to the Burro
E:q>ress offiee with all of my returrr correspondence. )

PROJECTS

1) Design an all pwpose Chlp-8 subroutine that wiLL aLLow
the action in a game to go progressively faster the Lorrger
a person plays the gane. Incorporate the"thange into the
llipe Off progr&,nr

2) Design a maehine language subroutine that will autonatical-ly
togeLe the DXYN instnrction frorn fast to sl,ow or fron sLow to
fast. ft should be conpletely reJ.dcatable, that is, use no
branching instructions.

.I,AST }IONTiTTS ANSIIIERSr

1) Equal values are always brought together during any sort.
For either a BubbLe or an Insertion Sortr l,ike values retain
their relative position in menozry. For this reason, the two
sorting techniques are said to be trstable.'t

2) Bubble Sort
Pass 0 9tli3i?;2t6;48t5lr 1 It3i? tZt6i4; Br 5tgrr 2 Lt3i2t6tt+;?i5;Bt9tr 3 Ii2i3t4t6i5t?;8;9r' 4 I izi 3it+t 5i 6i? tB;9

r+Do not be deceived by the
apparent lengths of these
results. Insertion is
still faster!

azoo 66 oo 67 o0 6D oo All oo
o20B FD 1E Fo oA Fo 55 88 oo
021 o ?n 01 Fo 29 D6 75 ?6 05
o21B 23 oo 38 oo I? 06 6o otl
a22O Fo 18 66 oo 6? oB 6c oo
0228 All oo FC lE Fo 65 Fp 29
a23o D6 ? 5 76 05 7c 01 5C Do
0238 12 28 L2 3A 0o oo oo 0o

NEXT M0ltlTHr PRIIIIE TIME

Insertion Sort {F

9*t3i7 tzi 6illl8l5
I t9 r3t? tZi6illl S l 5
Lt3r9t? ftt6t&1815
L t3t? t9 t?i 6t&1815

3) Use V6 V7. for the display X a v (or other variabLes not
used during sorting). Keep last vaLue entered in VB and sort
after each value is entered. Test if V8=0. .If sor braneh to
dsp ay the- sorted. resuLts. Heref s an undocumented Chin-8
sori r6st #j tnat will do this which yoil-iffi ffiittrer
sort sub as described Last rnonth.

L i2i3r? tgt6tbt9t 5
Ltzi3t6# tgtht8t 5
Li?t jt+t6i? rgl Bl5
I;2i3it+t6i? i8t9t 5
I t?t3tht St6i? tBtg

The insertion sort is "nadetffor this teehnique of sorting
on-the-fly because of the
assumption that all records
are already in order before
an insertion is madel
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MUS ] CODE

by Gilbert Detillieux

The advantage of the musi-'c program descrlbed in the January,
t9?9 vtpnR is that both the-haidware andlthe software requiied
are very simple. The disadvantage is that encod.ing music ean
be long and tedious, espe'eia1 when a lot,of 3/4r 3/8, and 3/L6
notes are to be pJayed. .Shese durations.must be calcuLatedo
since they are not givenl.,ln tfre table"
Since the computer is',bet't'er equripped for handling boring
calculations that we arer"'why ncrt rnake the VIP do the dirty
work? This is what Iove-done wi.th Musi0ode,i
The user ean entef simpl'e!"codes for pitch and duratj-onr and
the computer will calcul-ate the requj-red frequency and number"
of cycles to pLay.i MusiCode,uses the same hardware as was
shown in the Januaryr ||||:VIPER. .., I

The new cod.es for pitch and. dUration are Shown in Figure 1A
and tB.' Fo? each note'i-eihter the pitch cbde firs.tr':fhen enter
the duration code. End the l-ist with ED ilg Htpp the tune or
withEEtorep]-ay..the,tunefromthebeginning'].
The program ignores memory locations cont'ai'ning 00, so this'
code ean be used to delete a note (or "to feserve space for .

entry. of future notes)" The tempo is'controllefl nl the byte'
at location 001D. The rest ti-me betwe€n notes is stored. j,n.
location 0064. :

Enter the program'beginning at location 0000 (through 00C5).
Then begin enter,ihg the rnusic list starting at.0100. To pJ-ay
the tune, push key C aftei having entered,RUN mode. llf you
have entered ED 'at thtEm of the list', the music will- stop
at the end of the tune. ,.'You can start it again by pressing
key C. The tune will play continuously if'you ended. the liet
with EE. , '

The program shown is for the VIP. You can easi-ly modify it to
run on an EIF by changing location 0000 to lF and locatlon 001A
to 64. Then, to hear-the tune after it has-been entered, push
the IN button. 

:

Figure 2 contains a cod.ing sheet for your music codesr a.s weLl
as reminders.for the appropriate keys to press. Hope you'all
enjoy the "Mystery. nrnert! -
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Figtre tts
a

DURATIoN DURATTpN CoDE

I note

Figrre 1A

NOTE

0t
02
04
08
10
2A
81
82
Bll
88
9o
AO

f nste
note
note

6 note
2 note
2 note

note
note
note
note
note

11
1f
tl
B

$
32
./z
l+
,g

,L6

'32
'61{-

PITCH CODE

t*l
&8.
t+g

llA
llB

tt?
.J

6

lltn
oet.

5th
oct.

5th
oct

i1)3 57ll1C 5t*
)L20 57
0130 59
n1/+0 59
?15n 5S
,r15c 54

(f encncl n ()
o;f{}NN---)
O CNCAf,) R C()$.;fNcrlc)
() cncan n cO{f $ cU Nl o
rf C^ Ca Q i:l rl-)(3$;t(\lC\lrr
() r+:f rfl m c<)cndcnf\r)

8fip 8ilE
O q1 () t\ l-.:rl C)(} Cn r{ Ol\Cj C>

()m<:fOC)
c) cn d cn\o C)

C)E&()r-l(\t(l
C i'n r{ Cn\O C)

oorllc)|e(.)() C) rl O \f1 (t

I C Cr Ct tr-rrlo(?No\n<
ooc\l .::Cu\n
c) C) N o lr,<{
c) () \r\ r''1 rfl l-r,'(} a c\l o;f, c}\
(}O@OO\(Ni
O O crl rl:| O\
()O() (:) C\l r-l il' CC;

r) rf n cY\ d cr\O C) ftl l_l'jt m

()Ctf)Cr(ffI
C\(t O\< m L)COc)O()C]
fi(}OC)OC)

rf\ O\ 1! f\ rJ q3 (.'-)

c>(?cDO{f

^l 
(}.O O\ +{ 'r*{ C

r.1

Rl C)\O O rl Cr. r).{ {t [r. l-l O f"; ()
C& r)m@ E&m C)
iil Frr Q FE fij O ':)
€ Gl c\l € Cl, EE k_,
lr.G\l 0n<cOf D

ol \n <l cnrf, ftl ,o c-)
g {\0 clFq r.1 cncn
erl <}qrtno<c\r\o.dl c: \n 4 tr) N Ft \c,

sl EsEH$Hn
I .o nr \n\o o s- :tHI Fcl cn O F'{ cn (J O\

Hl 8SES Rg*
5l u ct, o\rr o\u, jtO.l trq C) O Cl:f, tn A'51 o\ cn o\ FEt r{ N v)

Fq cn< cncneno
$l O O t'rl Fq C}r Cr)
m O N F.,.:l
(} C\l C) \nC{ r-{ 4
O\ Cn FE it eq C) p-

g fig.RsH F{
[r'l [k f\ O FEl O\ 

'<d(\ fr.

53

5tt

55

56

57

58

59

5A

5n

6o

6l
6z
6l
6l+

6S

ttc

SU U+, l{c cB SZ BB
62 08 58 &l 4C 08
59 08 6c S8 58 lcLn t8 59 ,)4 Sg 18
57 08 sLt .t4 4i cu
6o & 6t+ ,1+ 4c 04
52 cB 50 )4 tw 04

* Enter ED or EE at gnd
of music listr

Listins II ltvstelrr Tune

REST

10
08
48
18
38
1X
8S

(}OOC.O()C
(.: l-l (\! el* rn\o
C)CJ() C)CI(1r)CIOQcrcrc'

57 cB
6o oB

5? s8
5B lC
6z 38
57 10
0, a0

1C
clf
)8
88
04
8B
00

57 08
6z 'all

59 04
54 gl
59 10
58 08
55 10

88 59
81, Ln,

?/+ tn
1' 57
ng 57
88 6z
n8 57

5e
5t
5e
5c
6z
6o
EO

}.tJ:
Ha.
T/,

#t1
#,

T:

od
JJ
$
Q.

4

?i
5o

5t
52
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Figure 2

LOC PITCH DUR LOC PITCH DUR LOC P]TCH DUR
CODE CODE CODE COD CODE COD

56

5B

5x

6C

5n

70

sure to enter ED or EE at end of listl
= Stop playing the tune
= Repeat the ^{une conti-nuous Iy

IOC PITCH DUR

:

I

i

:

I

l

I

I

I

o

2

l+

6

OB

OA

C

E

0

2

4

6

B

A

C

E

0

Dt-

4

Be

ED
EE

BE COPIED

ODE CODE

72

74

?6

7B

BO

B2

B4

B6

BB

BA

BB

BC

E I

i
I
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The VIP hobby @mpuleri' _

Start programming forbnly $99.

COSMAC VIP lets you add
computer power a board
atatime.

tr vP-l14

tr vP-711

E YP-44

tr vP-590

tr vP-595

tr vP-550

tr vP-551

tr vP-570

o vP-s80

E VP-595

Assembled* and tested.
Features:
. RCA 1802 Microprocessor.
o 1K Bytes static RAM.
Expandable on-board to 4K.
Expandable to 32 K Bytes total.
o 512 Byte ROM operating system.
o CHIP-8 interpretive language or
machine language programmable.
. Hexidecimal keypad.
o Audio tone generator.
o Single S-volt operation.
o Video output to monitor or modulator.
o Cassette interface-1 00 Bytes/sec.
o lnstruction Manuat with 5 video game
listings, schematics, CHIP-8, much more!

ldeal for low-cost control applications.

Expandable to full VIP capability with
vP-1 14 Kit.
*User need only connect cables (included), a
S-volt power supply, and speaker.

-I-IIIIIIPlease send me the RCA COSMAC VIP items indicated,

tr VP-ll1 New low cost Microcomputer
(See description above) lg0
Expansion Kit for VP-1 1'l-lncludes
3K RAM, l/O Port and connectors.. . I Zg
Vl P-The original VIP Microcomputer
(See description above) .... ... ...... 119e
RAM On-Board Expansion Kit-Four
2114 RAM lC's Expands VP 71 1

memory to 4K bytes .... r. $ g6

VIP Color Board-Converts VIP to
color, Four background and eight
foreground colors ..... ......... I Cg
VIP Simple Sound Board-Provides
256 programmable frequencies. For
simple music or sound effects.
lncludes speaker ...... $ g0

VIP Super Sound Board-Turns your
VIP into a music synthesizer! Two
independent sound channels. On-
board tempo control. Outputs to
audiosystem. ...... S {g
4-Channel Super Sound- I ncludes
VP-576 expander, demo cassette
and manual. Requires VP-550 and
4K RAM ... .... ... .. . $ 74
VIP Memory Expansion Board-
Plug-in 4K RAM memory. ..,... S gi
VIP Auxiliary Keypad-Adds two-
player interactive capability. 1 6-key
keypad with cable, Connects to
sockets on VP-590 or VP-585 .... ... I aO
VIP Keypad lnterface Board-lnter-
faces two VP-580 Auxiliary
Keypads to VlP, ............. r.. I tS

Completely assembled
and tgsted. With easy-to-buy options, the versatite
Allthe features of the Vp-111 olus: RCA COSMAC VIP means even more
o A total of 2K Bytes static RAM. excitement. More challenges in

r power supply. 1 graphics, games and controlfunctions.
. g 81 inpui bcjrt. For everyone, from youngster to serious
o 8 Bit outpui port. hobbYist.

o l/O port connector. Built around an RCA COSMAC micro-
o System expansion connector processo( the VIP is easy to program
o Built-in speaker. and operate. PowerfulCH|P-8 inter-
o Plastic cover. pretive language gets you into
Three comprehensive manuals: programming the first evening.
o VIP lnstruction Manual-2O video Complete documentation provided.
game listings, schematics, much more. Send the coupon now.. .. VIP User's Guide-operating instruc- Complete the boupon below and mailto:
tions and CHIP-8 for the beginner, RCA Vtp Customdr Service, New
o FICA 1802 User's Manual (MPM- Holland Avenue, Lancaster, PA17604.
201 B) - comprete 1902 referenceguide. or cafl bil trse (800) zt](X)94

_ - If$fl_ - :Cti*rtU rgry*5,,-
tr VP'560 VIP EPROM Board-tnterfaces two

2716 EPROMs ro VlP.

tr VP-505 VIP EPROM Programmer Board-
Programs 2T16EpnOMs.
With'software.:.....

O VP-57t VIP Expansion Board-Provides 4
buffered and one unbuffered
expansion sockets . . q. ... $ 59

El VP-S76 VIP Two-Board Expander-Allows
use of 2 Accessorv Boards in either
I /A or Expansion Socket,

tr VP-601 ASCII Keyboard-1 28-character
ASCI I Encoded alphanumeric
keyboard. .... ... ... ......... ........ r t 0C

tr VP-611 ASCII/Numeric Kevboard-Same
as VP-601 plus 16 (ey numeric
keypad. . $ AO

B VP-620 Cable: Connects ASCI| keyboards
to VlP. $ eO

tr VP-7m VIP Tiny BASTC ROM Board-BAStC
code stored in 4K of ROM.. $ Sg

tr VP-710 VIP Game Manuat-Listing for 16
exciting games.

B VP-720 VIP Game Manual-ll-More exciting
games (Available 2nd qtr. '80) . .....: I tO

tr UPU- CDPl802 User Manuat-(tnctuded
2018 with VP-71 1 ) :. ?......,......... $ s

tr Please send more information. ... ...

Enclosed is $- for items checked plus shipping & handling charge of $3.00.
Add your state and local taxes $- Total enclosed $ .

I enclose El check or El money order or, charge my tr VISA/Bank Americard
El Master Charge,

Credit card account No.
Master Charge lnterbank No. Expiration date.-
Signatu.re (required for credit card orders):

Name (please type or print):

Street address: City:

State & Zip: Telephone: ( )

Make checks payable to RCA Corp. Prices and specifications are subject to change
without notice.
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KILLER ROBOTS
By Carmelo Cortes

First before I describe the game, I'd like to thank
l{r. Tom Swan for hls books Plps for Vlps I and II. For wlthout
his ut111ty programs, Text Edltor-21, Assembler-3, Chlp-8 Pro6rarn
Edltor, and Messager, I yould have never wnltten bhis prograrn.

You see I am the lazy sort when lt cornes to progranring, I hate
Nhe drudgery of figurlng out all those goto arid subroutine add-
resses. And with Assembler-3 I dontt have to worry abqut atl
thaL, I can put rny full concentritiotr on wrlting the piogram.

Also the Chlp-8 Program Eclltor a]lowed me to easlly work ol-r
and debug my program after asrsembly. And the l*lessager Progratn
lets me <llsplay messages so easily, I wonder how I dld wlthout lt
before.

So, I I

in Chip-B

I'low the

I got
the TRS-80

The
that the
when all

Mlne is a blt dlfferent as dictated by the dlfferences. 1n lan-
guage. In thls garne, you arb trapped ln a r.gom with two mantrunt-
ing (personhunting?) robots, that have heat.sensors for eye$, and
so can detect you by your body treat. These w1l-l track you down
and kill you if they can. But, 1n the room, unseen and unknown
by the robots, are force beams, whlch Bive off no heat, &fid w11.1
destroy anythlng' that 'moves into them (includlng humans). The
human can see, and so ean avoid these force bgays

The robots will run into the force bearns and/or lnto each
other, in wl:lch case the statioiiary robot w111 destroy the moblle
one. When a robot ls destroyed, 1t w1tI be replaced wlth anoth-
€P, but in a randorn locatlon.

d llke to sdV, Thank You Tom for putting the ilFUN'f back
programing for me.

gane. , ' ;.

the program from an artical 1n Personal. Cotaputlngx, for
Level 1 baslc

object of the ganle is to rnanuvoer yourself in such a way,
robots rnove lnto the force beams or each other. You wln
the robobs are destnoyed. (There are 2g ln aIL ).

The game starts on a playlng field of 64 squares, (llke a
chess board) on whlch 4 walls are placed ln randotn Locatlons,
wlth the two nobots belng plaeed next, also nandomly. Lastly the
hurnan is randomly placed. You move by presslng keys 1 to !, 1 ls
upperleft, 2 ls up, 3 ls upper right, and so on. Presslng 5 w111
leave you wherb you ane. (So"wi1l the rest of the keys but 5 1s
easier to remember).
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930il 239A

STARTg3g2 2346g4 23TEg6 2334gB B 30fi
frn B4Tgg0 2334
6n 85fr0g3rfr 867 a
L2 236A
14 6Dgg
16 5A1218 68fifrtA 69g0

MLOOPg3rc 23FBlE 3 Brr,g32g 24FE22 39ru24 2532
, 26 48FF

28 1328
zA 2600
2C 131C
2E 49FFg33g 15AA
32 r32A

ROBOT
9334 23Bc

36 BT gg
3 8 23BC
3a A3D6
3c DgT B
3n 3r'07

934fr flTnn42 DgT B44 1334

BORDR
9346 A368

48 6frfr0
4A 6rgg
4C DaLL
4E 61 3Fg35g DgLr
52 Tggr
54 394fr
56 13 4A
58 6g3F
5n 71FF
5C DOTT
5n 6009g36g DgrL

DO TITLE

DO BORDR
DO WALLS
DO ROBOT

DO ROBOT

DO HUMAN

# OF ROBOTS

DO KEYP

DO RMOV1

DO RMOV2

YES GO NEXT
DO MESS
GO MLOOP

YES GOTO WIN
NO GO BACK

DO PICK

DO PICK
RBITS

YES RETURN
NO ERASE
GOTO NOBOT

BBIT

LOOP TILI DONE

9362 3Lgr64 1358
66 ggEE

BBIT
9368 gssfr

HUMANg36A 23BC
6c SLgg
6n ?3BC

g3T fr 82gg
T2 A3DE
74 praS
T 6 3FgT
T8 fltnn
T h nreB
7c 136A

WATLSg3TE 62gt+g38g nn682 Btfrg
84 23F,686 A3cE88 DfrT9
BA 3FgTBc 1 3928n DrLSg39g 1 38fr92 T zFF
9u 32gg96 r3gg
98 60nn

TITLEg39A 6ggg
9C 6rrg
9E A3ACg3A0 9244
A2 DfrL5
14 5c9g
n6 a4Ac
A8 gz3fl
AA frONN

MESSC
fl3n c 2049

AE 4g4C
fl3Bg 4c4 5

82 522084 524Fn6 424Fe8 n453BA g0gfr

a

IOOP TILL DONE

DO PICK

DO PICK

HBITS

RETURN

DO HUMAN

# OF WALLS
DO PICKY

DO PICKY
WBITS

N0, G0 ANOTHER

GO TRY AGAIN

LOOP TILL DONB
RETURN

MESSC
CALL MESSAGER

TIMBR
ERASE
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PICK
fr3Bc

BE
g3cg

C2
C4

BOXES
fr3c6

C8
CA
CC

TfBITS
g3CE
g3Dg

D2
D4

RBI TS
g3D6

nB
DA
DC

cg g7
A3C6
FgTE
Fg65
UfrNN

gflgB
WTB
2928
3fr38

5AA5
5ABD
BD5 a
A5 5A

gg3c
2424
1824
429fr

HBITS
finn ggrSg3vg 1866

ri2 1824
E4 24fl0

PICKY
g3E6 cggT

n8 A3Frl
EA FaIE
EC Fgb:;
EE ilflNN

SBOXg3vg frBzgF2 IfrTBr'4 2g2Br'6 3grT

KEYP
g3F8 FE fr I

FA A3DE
FC D12B
FE [EfrIg4gg 1426
w2 48fl2g4 L43g
g 6 4Eg3g8 14:0
us 4Eg4
0c t440

BOXES

SBOX

HBITS

CrO UPLF

GO UP

GO UPRT

GO LF

U ffln
fl 4Lfr

T2
14
16
1B
1r\
1C
1E

fi4zfr
?2
24

UPLF
9426

28
2A
2C
2E

UP

fl43s
32
34

UPRT
g 436

3B
3A
3c
3E

LF
g44g

42
44

RT
9446

48
4A

DNLF
fr44c

4E
fr 45s

52
54

Dl,l
fr 456

58
5A

GOTO RT

GOTO DI{LF

GOTO DN

GOTO DI,IRT

GOTO DEAD

GO SHOW

GO SHOW

GO SHOW

GO SHOW

GO SHOW

GO SHOW

fr'fi6
1446
\EfrT
144C
4qfrB
1456
qnfl9
145C
Dl2B
)FgL
1566
gflEE

3rgfr
71FB
32frfr
7 2F8
14 lE

32frfl
7 2FB
14 lE

3138
T TflB
32frfr
T zFB
14 1E

3rgg
71FB
14 1E

3138
T Lg\
14 lE

3rgfr
71FB
3238
7 2fr8
14 1E

3238
7 2gB
r.4 1E
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DNRT DBIT1
6t+5C 3138 g4B6 AA55 '

5n 7L08 B8 AA55
BA AA550460 3238

62 72A8 BC AA55
64 141E cO SHoW

DBIT2
DD g\BE 55AA

9466 D348 g\cg 55AA
68 6c08 c2 55AA
6N 24AC DO TIMER C4 55AA6c D34B
6E OAnx DBIT3g4c6 AA55
DD1 C8 AA55g4Tfr D568 cA AA55
T2 6cg8 cc AA55
74 24AC DO TIMER
76 D56B : 

RDES2
78 TOEE O\CE D56Bg\Dg 6E6r
RDEsl D2 rnTBg\7A D34B : D4 A3D6 RBrrS
TC 6EOL O6 6EOF
7n rnr8 oB D568g4gg A3D6 RBITS DA D56B
82 6EOF DC TEFF84 D348 : DE 3E0g86 D348 g\EA 14D8 LOoP TrLL DoNE
88 TEFF E2 A4N6 DBIT1
8A 3E6A E\ 24Tg DO DDl
BC 1484 LOOP TILL DONE T6 R4NN DBIT2
BN E4E6 DBIT1 NB 2\7A DO DD1g\99 2466 Do DD EA 14EC NoP
92 A4BE DBIT2
94 2466 D0 DD EE 14FA YES G0 SKrP
96 A4c6 DBIT3 g4F0 TAFF
98 2466 D0 DD 'F2 2334 D0 ROBoT
9e \Aga F4 85gg
9C 14A8 YES GO SKIP F6 867g
9n TAFF F8 00nng\Afr 2334 DO ROBOT FA 59FFA2 u0t Fc 00nnA4 847Aa6 00nn RMovl
A8 68TT' g[FE A3D5 RBITS
AA 00nn i 05gg D348

TIMER fri lELfrg\Ac Fc15 g6 gB30
AE FCtT \ g8 1518 .YES GO NEXTg\Bg 3C0g 0n 8835
82 14AE LOOP TILL DONE OC 4Fgg
84 ggEE 0n 73F8
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g5M t+Far
T2 T3frB14 9C)+g16 7522 G0 SHOW
18 BC45
1A uvg g
lC 74F8
lE [FgT

. fr529 T 4gB
22 D348
24 5739
26 r52C NO, c0 OVER
28 924fr
2A L566 GO DBAD
2C [FgT
2F" 247 A D0 RDES 1 ,

953fr flfrnn

RMOV2
9532 A3D6 RBITS

34 D568
36 BBIfr
38 8c2g
3n gBSg
3C 154C YES GO NEXT
3n 885 5

fr549 \Fgg
42 7 5FB44 LT]gr :

46 75gB48 9c6fr4A T556 CO SHOW
4C BC65
4E 4r'gg

s55s 76Fb
5z [FgL
54 T 6g8
56 D5 68
58 5$g
5t, $69 G0 OvBIt

' ..,5c 926g
5N $66 GO DBADg56g [Fgr
62 24CE DO RDES264 ilfrnn

DEAD
9566 A3DE FIBITS

68 D128 \6A 26D2 DO HDEST
6C g5E4 CALL I'{LSI6n gng

g5T g 6vrg 
:T2 A67g MESS5

T u 924 t1 CALL MBS,SAGER
T 6 DDE5

g5T 8 6cgg
T N 24AC DO TIMER
7c 923fr
TN A6TC MESS6

fr5\g 9244 CALL MESSAGER
82 DDE5
84 6E18
86 A688 YIESST
BB 9244 CALL MESSAGER
BN DDE5

, BC 6CBfi
Bn 24AC DO TIMERg59g 9230
9? N6N4 MESSA
g 4 6vrg
96 g2U4 CALL MESSAGER
98 DDE5
9n A6C4 I{ESSI3
9C 6E1BgE g24t+ CALL MESSAGERg5Afr DDE5
A2 g5vg CALL I{LS3
A4 15D4 GOTO BACK
a6 15D4 NOP

WIN
7SAA g5E4 CALL MLS 1

AC g23g
AE A6g6 MESSB

fr5nfr 6vrg
82 924 4 CALL T'IESSAGER
84 DDN5
86 6E18
B8 N6N4 MESS9
BA 0244 CALL YIESSAGER
BC DDN5
Blr 6cgfl

il5CO 24AC DO TIMER
c2 923fr
C4 A684 MBSSA
c6 6F,1 g

: CB 9244 CALL MESSAGER
CA DDE5
cc A6c4 I{EssB
cE 6Er8'g5Dfr 9244 CALL MBSSAGER
D2 DDE5 .:

BACK
fr5D4 FF fl I

n6 3FgF
DB 15D4 NO, GOTO BACK
DA fr5EA CALL MLS 2
DC g23g
DE I3g2 GOTO START
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MLS3g5vg fl3tz
E2 12D4

MLSl
65E4 grgB

n6 nr03nB nno4

MLS2
rSEA ilZgn

EC FC g3
EE BBD4

g5vg ggg0
Fz gg0g
F4 gggfr
F6 ggfrg
pB gilgg
FA gggg
Fc ilgggFB gggg

MBSSg6gg cfrgTfrz \frfrtg4 00nng6 4ggrgB a6t8
0 n, 4gg2
0c Ufrnn0n \frfr3g6M A64812 4fr9414 00nn16 4fr95r8 A6561A 40051C Afrnn1B 4 ggT

g62g A664zz 6c3fr
24 24AC
26 g5E4
zg g23g
2A 6E18
2Q 9244
2E DDB5g63g 6csfr
3Z 26F,2
34 05FA
36 60nn

MESSl
9638 2fr52

3a 5548

NOT USED
tt lt
illl
rr tt

illl
iltt
ntt
rlt

MESSl

MESS2

MESS3

MESS4

DO TIMER
cAtr MI',sl

CALL MESSAGER

DO ERASE
CALL MLS2

g63c 2g4c
3n 4948

0649 4520
42 4845l{4 4c4c46 zrfrA

MES$2g648 2gz04A 2fr20
4c 4c4r
4E 4F4B

il650 2fr4F
52 5554
54 2Lfr0

MESS3
9656 2g4E

58 4F54
5n 2954
5c 4841
5n 5429

fl66f, 5T 4L
62 59go

MESS4
9664 2fr2066 292fr68 2g5g

6A 4g4B6a 4553
6E 2rgg

MESS5
g6T g zfrzu

T2 2g2g
7 4 4152
T6 5252
T8 4T 2L
T n 2L0fr

MEss6g6Tc 292fr
TE ?g2gg68g 534F82 525284 5g2r86 TLgg

MESST
fr688 ztzfrga 5g4FBc 55278E 5645g69g 2944

92 4945
94 44gg
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MESSBg696 292frgB 2920
9a 414Cgc 5249
9n 4748g6Ag 54ztA? gfrfrg

},IES S 9il6A4 2920n6 594r'nB 55zg
AA 4D41
AC 4445
AE 2g4gg6tsg 54Zt
82 gggg

}lESSAg6BU 5952e6 U553
88 5329
BA 484 5
BC 5g2g
BE 462gg6cfl 5 4 4r'c2 gfrgg

MESSBg6c4 292frc6 5354
CB 4152cA 542frcc 414 7cE 4149

fr6Dg \Egg

HDESTg6D2 r''n t 8
D4 681 5
116 D12InB nra8
DA TEFF
DC 3E gfi
DE 16D6g6vg ilTnn

ERAS]i
06F,2 24ACB4 gz3fr

n6 flfrnn

the prograrn startlng at fr3Ufr. Flip up

HAVE FUN I

LOADING INSTRUCTIONS

This program uses the p-page dlsplay descrlbed ln the sep-tember, 1978 lssue , of, tne vipEn, wlttr trre ehanges made by Tbm
swan as descrlbed ',1n hls book, Plps for vlps r. These can uefound in the chapten lntltled, charabter Destgner, oD pages Ba &83. next you must loaci hls Messager program It g2UU, ira[tng the
changes desrlbed on page 1,92. Then load 2 pages of the characterset, at gTg0, agaln from h1s character Designen pregram. Lastyo must change the byte at gzDE to frT, and the bytes at 024D andg2BB to FD.

Then load I pages of
the reset swltch'and pl&V,
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ASCI I encoded kgyboards
as low as $eff

The RCA VP-601 keyboard has a 58 key typewriter format for
alphanumeric entry. The VP-61 1 ($1 S additional.) offers the same type-
writer format plus an additional 1 6 key calculator type keypad.

Both keyboards feature modern flexible membrane key switches with
contact life rated at greater than 5 million operations, plus two key
rollover circuitry.

A finger positioning overlay combined with light positive activation key
pressure gives good operator "feel", and an on-board tone generator
gives aural key press feedback.

The unitized keyboard surface is spillproof and dustproof. This plus
the high noise immunity of CMOS circuitry makes the VP'601 and VP-61 1

particularly suited for use in hostile environments.' The keyboards operate from a single S-volt, DC power supply, and
the buffered output is TTL compatible. For more information contact

NG'TRCA Customer Service, New Holland Avenue,
Lancaster, PA 17604,
. Or call our toll-free number:8(Xl-23&0094.

'Optional user price. Dealer and OEM prices available,
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SI.IPER DIIPER 3.WAY NEIJlORY DIAGI{OS?IC

by Tom Swan

ff yc,u are experlencing unusual difficulties getting your
programs to rrmr you may have a bad nlemorjt chip. fhough your
VIF manr-ral coirtalns a simpl-e memory test, it is not desigrr:d i.r
cat':h what could be subtLe defecte in RAS. Plus, it is difficult
ta tesi.qil of meilory as tirat prograft was written to do ori1.y a:

ri:iia1J. sr':tion at a time.

This l-wa)' memory d.lagnostic wi.'Li. put your. VIP tirrougtr tlie
using bl'te manipuLations that duplicate nost any conditiorr
is Likely to experience during nornal pro€fram runs -- trrd
ssne. Even pattern sensj.tivities are unlikely to escape
Ei',p11tiny. Should your VIP pass thj.s test, you can be slre
riemory is as grrod as Dumbots, ff n,rt, yorlrll know er.actly
'the error oncrrrred,

1.,61C B *i,

tu\hr
th,,iln

you?'
wlrePt;

,- HCI'T TO OPERATE

I,or,,l tire foLl.owing rnacliine larrguage p;'sgran lrtartlng a"t 0000,
then save one page (alscr at 0000) on ta,pe for frrture us€sr
Flip to t'un and the test will begin. . ALL avallable or-r]trd
ii,t$l except for 0000-00FF will. be-tested, if you snspect an
error in tlre first 2J6 bytes of RAIJi, you should switbh that
*hip firrt with a knovrn good one, therl run the test,
Thers are three parts to the test and €&,?h Fa6e i:lr tlispiayetl
on screen while it is being testedr

1 ) TESf A 'F Full Pager Each pag*
from 00 to FF then the
aceuracv.

i s f illed wi tli hytes
p&ge is checked for

of RAlil
ful1

?) TEST B ,r- Byte by By'be r

from 00-FF and
Each by'"be is filled with val"ues
each value is checked fcr acerJr&cyr

3) IEST C -- Sequeneerr An entlre page is filled with a
sequence from 00-FF. the sequence is swapped
front to back twice then checked. for aceuracle

fhe test advanees through each page and will end autonnatieally
when the last page has been tested. Thls will hold true for
2K, 3K or 4K systerns. At the end of the testr provlrled there
were nc, errorsr all rnemory from 0100-0XFF (OX=highest on-card
RAI.I page ) i.s cLeared to 00 Wtes and an automatj.c return to the
VIP operating syptern ls performed so you do not have to reset
the eompr-tter to continue programning"
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rf there le an smorr the teat rl11 halt and a beeper will mundgnttl you ehut lt off. She bad byters address ls then eontalnedin R5 and Is argo deposlted at 0080-0081 rhlch you nay exarnine
uFtng the VfP operating sSirsten. llo hear what thls soirnds llke,
eha.nger 00401 r! 01 A4 30 06 but reload the orlglnal progran
before an actual teet.

-fhe,progra,m could be sped up by removlng the tining loops,but theee were Lncluded to gtve a bad bite the tine to lo whateverlt _19 doing uqgng_. -A slow leak (tntticatlng a power supply
problen nost llkety) could be nLEeed W too fast of a tbst. you
nay want to lncrease the tlnlng loop values for an even slowertest. llrese-are aF-locatlons 0Ogl ana OO69 for Test A and C.lest Bfs speed can not be as eaelly ahanged.

TtsSmNG OFF-CARD RAM

lVhen you purchase a new block of meraoryr Vou should nrn this
nenotXr test to be 6ure your RAM operates properly. Ihe nenory
test needs to be adjuetedl howeverl for testlng off-card. RAli.

Make the followlng changesr

PIO
I,Dr

PHI
I,DI

PHT
BR

At 00A2 you must lnsert the startlng address of the RAM block
to be tested nLnus onsr ff your off-card RAM starts at address
1O0Or Vou wouFdlTace the vaiue 0F ln OOA2. At OOA5, place
the addresE of the laEt page of nenorlr to be tested. ff your
nemory extends to 1FFF1 lnsert the value 1F ln 00A5.

0040 Al+
A1 F8
h2ffi
A3 Bt+
A4 18
AS )ffi
A6 BE
A7 30A8 06

nl+ --Rl+.0=00 ( OO was In D)

-fnsert start'page ptug. oneR4-
.-lnsert end page addresg

RE
,r-Retur:r fron patch

Also make

0092
93

the following charrge r

18 tDI
ffi rilneert hlgh gg-card address

Place the value of your hlgheet oD-cEFd RAI{ page at o093 to
lnsure a proper return to the VIP operating systen when
testlng off-card R.l,[l. (For a 4K systen thls would be the hex
value o0F'1 JK=iOBf, and 2K=tr07".)
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FT'R$IER NOIIES

lhe progra,n ls stralghtfonyard and should be understandabl.e
Illlt the help of the-connents to those of you with a littte
1802 expertence. You do not need to underEtand it to use itof course. Nothlng wrong wlth that.
If .you liE"-dev-eLoplng-your own system software, you nay beinterested ln the becti6n that cairseE an autonaill return to
the YrP- operatlng systen wlthout having to resetr flipping to
rtm with Key C depressed.TT-ofters a unique way to bna aprogran such as thls rnmorXr test.
Flrst all nemory lq cleared (except for page ,0") wlth the
routlne at 0089-008F though thls btep is- not Dec€ssarfr

At 0091 the vldeo is turrred off. It will be turned on again
nonentarlly but we need to use R1 whlch serr/es as the lnterrrrpt
pTggra"m _counter 

lirhlle the vldeo chip le on. Af,ter turntng th6
y+4eo o{f' R1 is-set to the addresslof the laet byte of oi-card
l+M._ The operating systen needs this addresE to iet up the
dlsplay properly.

l'{ext, R2 is set to 8028 where the operatlng systen nomnally
legins_to run-wlren you flip the nrn-swltch-up-whlle horclln!'
I("y-C down.- P ls set egual to 2, and the operating syeten-
begins mnning in R2.

Thatts it -- not too conplicated, but a neat trlck you nay want
to steal for your own stuff,,
Best of luckt

R0 -'(r
Rl r-
R2 -'{t
R3 rr-
Rll ,--
R5 rrl
R5 --
R7 rr{tr

RB -{r
R9 er-
RA --
RB --
RC a,r
RD OID

RE --
RF --

REGTSTER ASSTCNMENT

DldA pointef--set in lntemupt
fntemupt prograa counter (at 81116)
Stack pointer (at 00FF and aorvrr)
Prograrn counter startlns at .00L3
Holds test page address
wo;k r"g*ster fg" byte manipul?tions

Not used
RB. l=tiner/R8. 0=tone laoth in interrupt
Not used (but ehanged by interrupt routlne)
Not used \
RB.l hold display page
Not used
Not used
RE.1 highest page to be tested
RF.g usea to hofa test rralues
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0000 9001 82
02 83
03 Bll
04 3005 A0.05F8
07 81
08 81
09 F8
oA t+6

0B .1,1

0c 18
OD FF
0E A2
0F 18

cHr
PHI
PHI
PHT
BR

PI,0
SEP
SEX
DEC
II{P
INC
GHT
ADI

PHI
P}tI
IJDI

Pto

3-1{AY IUEMoRY DTAGNoSTIC

R0 1R0.1=00
R2 lR2't=00
R3 t R3.1=00
R4 t RI+,1=00

I Branch

on start
: lrdtlallze 

;|"ru 
polnter

,r I test polnter
to patch 0 00A0

tDr

PHI Rl
I,DI

Pt0
LDf

I Inltiallze Rt=BLtt6

lFor use a6 lnterrnrpt PC

R1
FF tRz.$=Sf to conplcte

tR3 ls ready to becone PC

rR3 ls program counter
lStack polnter ls Rz
lPrepare to turn on vldco
lVideo on
tReset stack polnter
lStart nain loop
I Increase Rll to next memory page
lFor test (0100 first time through)

lAlso set display to vlew page tested
lSet RF.0=00 ltest byte holder)
,rrnllll
llrlrllr

TESI A .r FUIrI, PACE

Rt+ I Rese t/set R5 to test page
R5 I m n n il

Rt+ r R5 will be work rcglster
R5
RF lGet test Wte from RF.O
R5 lStore at test location
n5 rNext location
R5 , Test if R5.0=00

. t rr t' 33i"l"ln l$.[t11 Pase wlth

lLoad
ttr
frr
I Test R8,1 (decremented each interrupt)

PI,O R2 I fnltlallzatlon of etaok polnter (OOff 1

LDf

R3
R3
2
R2
9
R2
Rll

R4
RB

RF

0010 13
11 lL}
L2 D3
13 E2
1l+ 22
15 6g
$T?
17 gttl
18 FC
1,9 01
1A Blr
18 BB
lC 18
tD 00
lE AF

PHT R8
GHI R8

001F gI+
20 85
21 8l+
22 A,5
23 8r
zlt Ss25 15
26 85
27 3A28 23
29 F8
2h ol+
28 BB
2C a8

GHT
PHI
GI,O
Pto
GI,0
srR
INC
GI,0
BNZ

LDT R8,t with rnaximum timer value
trilll
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002D 3A BNZ rTt / 0, loop to waste tirne here
zqzct''rr
2F gLI cHI R4 lReset R5 to top of test page

OO3O BS PHI R5 | 'r rr

3t 8F cLO RF ;RF.O holds current teet byte
)2 52 STR R2 lPush test v4lue onto stack
33 05 LDN R5 ;Get byte frorn l-ocatlon belng tested
34 F3 XOR I Compare with Wte on stack
35 3A BNZ t]'f f, branch to error (byte in R5)
36 Bo
37 t5 INC R5 lR5 + t for next bYte
38 85 GtO R5 ttest lf R5.0=00
39 3A BNZ lff not = 00r loop to test full page
3^ 3)
38 1F INC RF rRF + 1 for next'test value
3C 8f GLO RF lTest RF.0
3D 3L BtlZ tTf / O, loop to do fulL range of test

values
3n 1F i r(fest A ends when.RF.O=00 again)

IEST B" .- BYTE BY BYTE

OO3F gt+ cHf R4 lReset R5 to top of test page
40 85 PlIr R5 r (R5.0 already = 00)
4t 8F GLO RF lGet test vaLue.-RF.0=00 to start
42 52 STR R2 lPush test value onto etack
t+3 55 STR R5 lAnd also at eurent test locatlon
4r+ EZ SEX RZ lNop.s -- k111 tine
45E2SEXR2t'rc|,
46EzsExRzt'nrrlt? E2 sEX R2 I " r' 

'tll8 05 LDN R5 lGet back value from test location
l+9 F3 XoR l0onpare wlth value on stack
4i 3i BNz itt V, bra^nch to error (byte in R5)
t+g BollC 1F fNC RF lNext test value
4D 8F GI,O RF ITEST RF.O
4E 3A BNZ : rlf RF.0 / oOr loop to teet next vaLue
l+F l+1

\

. IEST C -!I SEQUENCER

O0 54 9t+ cHI R4 r Reset R5 to top test page
55 85 PHr R5

0050 tS INC R5 rt{ext tEst location
5r, 85 CtO n5 r$est R5.0.
Sz gL BNz rrf R5.o / ooe loop to test next locatlon
53 41
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oo 56
57
58
5e
5A
5n
5c
5n
5n
5r

oo6o
6L
62
6l
6t+
65

'66
6Z
68
6g
6.1,

5B
5c
6D
6E
6r

0070
7T
72

ct0
sfR
INC
rNc
Gt0
BNZ

DEC
GHI
PHI

G[0
PI.,0
I,DH
srR
I,DN
STR
IDN
STR
TDI

PHI
clrl
BNZ

INC
DEC

cto
BNZ

rNc R5
IOI

PTO RF
rDN R5
STR R2
GIO RF
ItoR
BNZ

rNc R5
INC RF
cl',o .R5

Bt{z

DEC R5

8F
55
L5
1F
8F
3A
57
25
94
s6

8ll
r6
o6
5z
o5
S6
02
55
F8
02
B8
98
3lL
6n
L6
25

r5
r8
00
AF
05
52
8F
r3
3A
BO
r5
1F
85

3A
77
25

ooTj
74
75
76
77
?8
79
7h
7B
7C
7D
78,
7r

RF
R5
n5
RF
RF

n5
Rll
n6

lGet inlttal test rnlue (00)
l$tore value at test locatlon
lNext teet loeatlon
lNext value
I fest RF.0
llf / 00, Ioop to full page

wlth seguential val,ues 00-FF
lRe et -R5 to lasj byte on test page
lSet R6 to flg-byte on test page
tnirn

Rqt r r r
R6t tr tr r
R6 IBegln oxehange
Rz rPush M(R(5) )
R5 rGet u(R(5) )
R5 rstore @ M(R(5))
Ra lPop old M(R(6) )
R5 lStore @ IvI(R(5)): lTlner value

R8
R8

R6
R5

lPut ln R8.1 (auto decrenent)
I llest R8.1
iir-/ 00; loop to k111 tfune here

lNext locatlon doYrn
lNext ]-oeatlon up

R6 I Test R6.o
I rf 

'; il, "toop to continue exchange

TEST SEQUEI\ICE

lReset R5 to top of test page
llllake sure RF.O = 00 er flrst value
Iiln$
,nnnfi
lGet value at test Locatlon
lPush onto stack
lGet current test value
l0ourpare wlth byte on staek
lff t', branch to error (R5 contains

bad Wte
lNext test loeatlon
lNext test value
I lest if R5.0;o00

I If t' 00, loop trntll page ls tested
(R5 set to next hlehest page)

tR5 polnts to last byte-cument-page

86
3A
62

00Bo
81
82
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0083 95
Blr, Sz85 9E86 13
87 3n88 L7

ooAo n4
A1 9T
A2 BE
h3 30A4 05

GHT
srR
G}IT
x0R
BNZ

IDI

STR
DEC
CHI
B}IZ

R5
R5
R5

DEC R2
OUT 1
SEX 2
GHT RE
PHT Rl
IDI

Pt0
T,DI

PHI
LDT

PTO
SEP

I Test R5.t
lPush R5.1 onto stack
lGet saved value of top memory page
I Comp.are with byte on stack
I If 7I , loop to do another page
lfest ends when R5.1=R8.1

NO ERRORS TG EXIT ROU?I}'IE

I Begin erase of memory

;Store 00 byte e M(R(5))
llext byte
Test R5,1
If t' 00, loop to erase alL but last
mernory page

R5
R2
RE

0089 F8
BA OO

8B 558c 25
BD 95I,E 3A9r 89

0o9o 2?gr 61
92 E2
93 9n
94 81
95 Fs
95 FF
97 A1
98 FB
99 80
9L 82
98 TB
9C 28
9D A2
9E D2

RETIJRI'I TO OPERATIIfG SYSTEI,I

IPrepare for turning off video
I Turn video off
I l{OP ( see not*s ori testing off -card RAIri)
I RE.1 con.tains high orr-card RAIlii page
rPut in Rl to duplicate operating
I $ystem start-up cond itions

P1,0
GHI
PHT
BR

Rlr
R1
RE

Rl lR1 = $XFF
i Set R2 (no longer staek pointer
now) to Bo28 where the

RZ operatirre system begins
runnirre (normally on Key C/ntn)

R2
R2 I CaLl operating systenr exit menorTr test

PATCH

I Rll. 0=00
I Get high nemorT page
iStore in RE.1
I Brarrch back from patch
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OOBO FB
81 00
82 BF
83 rB
84 EO
85 AF
85 g5
n Ft t'r-!.J:,( ).t
BB TF
B? 85
BA 5F
tsB FB
BC OF
BD AS
3E FB
BF 1F

00c0 B8
c1 98c2 3Ac3 c1
c4 3ac5 BB

LDI

PHI
LDT

PLO
attr?
errlJ.

STR
I}'IC
GLO
STR
IDI

PTO
LDI

PiiI
G}{I
BIIZ

BT{

ERROR DETECTED

I SEt RF
,ilrt
.nrt
rflll,
3nn
,t,lr
r S tore error byte in R5
r At 0080 via RF
rJtttfl
I

,nllll
.illtll,
I C3 = tone value

R8' i Sound tone
, AZ = 'birner value

I18 i Set timer = 2X tone
RB ; Test timer

r if { 0 ' loop to kill time

i Then repeert to beep

PTPS FOR VIPS
PTPS FOR VIPS*without the

= 00n0
lt

.n
ll

n

It

RF

RF
R5
RF
RF
R5
RF

ORDERING INFORMATION

0n a blank sheet of paper, write your name, address, City, state,
an4 zip eod.e. And, if you plan to use a credit card for-payment,
wrj-te the card number and expiration date. If you're using-Mas-ter charge, there are four other digits above your name; the "In-
terbank number" - and we need that number, too. If you want usto ship your oider via UPS coD, give us a street add.ress (not apostoffice box number) and write "cOD" instead of the cred.it
card" number. Then write down the na:ne of the product yourd liketo receive and put it al-l- in an envelope (with your check, ifyou're not using a credit card or COD) and mail it to us!

PIPS FoR VIPS V0LUME I...$1 g"g5
PIPS FOR Vf PS V0LUIVIE III . $Lg .g 5
VIPER VOI. I ar YOL II . . . $t 5.00Studio II Stuff ;

VOLUME II
VOL.-

r r.$1 9,95
$r4,95*

program cassette !

PROM card . (assembled) . ,$55, oo Microstud.io News . , .$tp/6 issues
RAJVI card (assembled, but without the two ztt4 RAM rcs..ib45.oo
Backplane Card (4 co\rnectors mounted., not soldered)...$36lOO
Please note that you have to bring two signals odt from the s rrin order to use the RAM cardl gr:- appropiiate paperwork is in-
cluded with- the card you order. we also have the-RCA service
manual & Studio rr schematic ($3"50) and the 1851 d.ata sheet ($1 .50)
You can get the original inforrnation packzgoe which will te1l
you bow to do the conversion on your owne without buying our cards,for $J " 00 . Can' t hardly lose e ca.rr you?
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