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DOWN MEMORY LANE

OUR computer will say, “thanks for the

good memories™ after running this program.

The program, as written, will quickly test ail
4K of a Super EIf and report any failed locations. The
comprehensive memory test fits snugly into the 256
bytes of RAM of the original EIf (which moves up to
locations 9800—98FF when the original EIf is plugged
into the Super Expansion System.

After loading the program at locations 9800—
9872, you can enter a long jump at location 0000
{C0 98 00) or you can use a monitor jump to location
9800. If your computer fails the test, what do you do?
By depressing the INPUT key twice (once for hi addr,
and once for low addr)) you find the location or
block of memory which has bad memory. The Quest
Super Eif Expansion Board uses 2102 static RAM's.
The memory of a single 2102 contains 1024 locations
{computer people call it 1K although it is obviously
not an even thousand). The 2102 memory chip
contains one bit of DATA in each of the 1K locations.

You now know which 1K block in which the
memory failure occurred. If the location after INPUT
is pressed twice is revealed to be 013F, you have a
memory problem in the first 0000-03FF block (1K).
This block is located in the back or farthest away
position as you look at the board with the parallel
ports nearest you and the board number and Quest
logo so you can read it. If you wanted you could
replace the 8-2102’s with new memory chips, and
the problem would be solved. With memory of the
2102 type being about $1.00 and everyone wanting
to save money, we proceed to finding the exact culprit,
To discover which 2102 has devilishly foiled our
otherwise perfect memory we decode the failed bits,
Depressing the INPUT key reveals that the information
inside (DATA- DO thra D7) should have been 02 but
the actual information stored was 00. In other words,
0000 0000 should have been 0000 0010, “Ha, ha—
got you!” you exclaim. You then proceed to replace
the memory chip U17 (the second from the left in
1K memory bank). You restart the memory program
and all the memory checks out OK, Its actually kind
of fun detective work to track down the murdered
chip and discover who-done-it.

The memory array on the Super Expansion is orga-
nized as follows:

TOP ROW is 0000-03FF
2nd ROW is 0400-07FF
3rd ROW is 0800-0BFF
4th ROW s 0COO-OFFF
Bit 0 is on the LEFT with Bit 7 on the RIGHT,

You deserve some explanation of the Assembler
notations used in the program. One of the products
on the drawing board at Quest is an Assembler, so
that this program will be a good “how to” reference
for you in the future. Since Assemblers yield insight
into machine language programming, the time to start
thinking about them is at hand.

ASSEMBLER EXPLAINED

So far we have been *‘assembling programs by
hand,” this process, given the regularity of the
COSMAC code and the small size of our programs, is
is not too bad. Probably, however, you have found
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yourself wishing that you had something the equiva-
fent of relative addressing. The Assembler gives you
the ability 1o jump 10 LABELS instead of absolute
value hex locations. After you construct a program
using the mnemonics, symbols and labels, you make
an Assembler run and out comes hex code and mem-
ary locations. Historically, Assemblers were one of
the first higher level languages, They make it easier
for programmers to write, document and maintain
software. .

The first thing you notice about the Assembler
listing is that there are both line numbers and loca-
tions, The line numbers are used to reference specific
lines of code, so that a programmer knows exactly

what is happening. An error in line 18 would tell -

the programmer that perhaps there is something
wrong with the symbol he is using. It is the same
reuson that books have page numbers -~ *“please
furn to page 53, for today’s grammer lesson,” says
the English teacher.

“Rule number one is that all comments and .
remarks have two PERIODS | . in frent of them,”
suys the mystic rites of Assemblers teacher, The two
periods in front of the remarks is the RCA conven-
tion and it makes it easy to draw neat tittle boxes, so
it is an QK rule. The rest of the line afier the two
periods is ignored by the Assembler but the diligent
programmer should not ignore putting them in. The
rule of thumb is that it is far better to have too many
comments and remarks (they can always be ignored)
than too few, Programmers who ignore this are savegly
sacrificed upon the atter of GIGO (Garbage In,
Garbage Out). Judging from the level of documenta-
tion submitted with your programs to QUESTDATA,
you need not fear being sacrificed to the god GIGO.

Let's look at line 18. START=#0000 is calied a
ditective by RCA {(probably to avoid calling it a
pseuda-op -- 4 word IBM has copyrighted). Anyhow,
the EQUATE (= sign) directs the Assembler to iden-
tify the symbol START with 0000. These twobecome,
twins or two peas in a pod — when the Assembler sees
the word START it thinks to itself, “Ah, me put’em
in 0000, now.” The number 0000 prefixed by the “#”
sign is a constant and is one of several constants used
in the program. Here it is a hex constant as indicated
by the “# symbat, Register constanis have two hex
digits in this program. The stack register is hex 02
(referencing one of the 16 scratchpad registers).

All the assignments have been made and the program
is ready to begin at line 162. ORG is the RCA directive
to start assigning locations from that location on with
the information given on the ORG statement. ORG
MEMTST has been assigned the location value 9800
on line 20. So putting it all together the Assembler
shorthand is saying, “start assigning locations at loca-
tion 9800." Without an ORG statement the Assembler
would assume that you were starting the program at
0000 (which is OK if you are starting at 0000). ORG
#9800 would have been another choice for starting.

QUESTDATA COSMAC CLUB

the program al location 9800 hex. ORG’s can be used o

anytime. One of the reully nice things about an
Assembler is that it gives you this freedom of choice,
You gan represent things in a manner which is con-
venient, meaningful and easy to use {once you have
learned its tricks).

Line number 190 contains the label SUBRET:. The
COLON : is used to the right of the symbol SUBRET
to identify that this is a “statement label’™” The
computer ‘notes the location of all labels in its
“symbol table” and notes both the label and the lac,
to which it refers, Now when the programmer wants
to jumb to the SUBRET location (location 9814). all
that is needed is BR SUBRET. This is exactly what
happens in line 201, where the programmer uses this
jump to the SUBRET Ilabel. Since the computer
knows the exact hex location of SUBRET it is possible
to refer to location 9816 as SUBRET+2. The equate
at line 21 (ADDBUF=#981E) is used by the
Assembler’s computation ability later on in the
program. The computer knows (computers aren’t so
dumb) that ADDBUF=#98I1E from line 21, So when
it comes to line 228 and sees ADDBUF+1, it goes to
its table and finds ADDBUF and adds one, thus
arriving at 1F for the lower byte of this address
(1E +1=1F).

The ASTERISK * in the RCA Assembler is a handy
device to refer to the location the computer is now
at. For example, when we have wanted to wait for an
INPUT button to be pressed we have used 3F 18 (18
being the address of the 3F), now we do not even
have to glance at where we are on the location part
of the coding sheet. BN4 * will branch back to the
start of the two byte BN4 instruction. An ORG*+
6 will skip six locations from the point it is found in
the program.

Anything inside a PARENTHESIS ( ) is considered
1o be an address by the Assembler. This represents
another kind of constant, an “address constant.” An
example of this is line 170 in our MEMTST program.
LDI A.] {ADDBUF) will cause the Assembler to
frantically scramble for its symbol table (ADDBUF=
#981E), and put the high part of its findings (the A.l
ot 98) into the second half of the F8 load into the D
part of the load immediate. In the case of , A(START)
it takes the whole address. Line number 205 loads
0000 into the two bytes starting with 981E. The
comma in front of the ,A(START) is another Assem-
bler construction, 1t tells the Assembler to obtain the
address, ot address part, and insert it directly into the
program at that point.

The MEMTST program, like all programs, uses the
END directive to halt the Assembly process.

Assemblers offer many different ways to declare
data, specify addresses and make the programmer's
life easier. While Assemblers are not difficult, they

" do take some study to understand. Assemblers are

really helpful in putting together MACHINE LAN-

. GUAGE with half the effort.

P.0. Box 4430, Santa Clara, CA 95054

./D'\

%

e .



Page 3

*HOLINGA ¥3dns 3+l 0L
HANLIY TIIM WUND0ad JHL "A3% | 3HL SS3Jadag
N3HL NOA 41 “AUTdISIA X3H 3L NO 68 Adudls o
AH QUYIIEN] SI WYYNS0¥d 3HL 40 HOILUNTMHAL

‘* ael
LI Na—
=*.9@1
*t eat
)
L)

NNY 40 NOILUWIKNALE" " Z81

“g37 0 3HL J0 9NIMO0TS FHL QHY
33 40 AUTdSIQ AQUALS 3HE S1 J0A¥3 NY 20 NOI
-LUJIANT 3HL "q3AUIJSIA SI 3NTUA AS3AL NOIL
~¥207 1S671 LNIWEND 3HL “g310313d NI 3AUM
530343 ON QMY SHINHNY SI WUNJ0¥d 3HL 3TIHM

TANOHI J0 ONILSAL IHL

NS UM ROISS3MEIT AN T LNIND3SENS ¥
"q3zgdSIq

S 3INWA ¢INTUd JHL N3HL “A3N I S5533d30°¢
"GIAYWASIA ST (ANTWA < FB-AINCHS.)

HLYG 1S3L IN3NAND 3HL N3IHL “A3M 1 SS33d3¢"2]

"GIAYILSIA SI NOILYI0TY 4271vd
3HL 40 SS3NAQE 01 3HL NIHL “A3) 1 SS533d20°€
*AUIdSia X3H
HO Q3AYTdSIA SI NOILYIO0) AdQWM 4371404
JHL 40 SS3¥QAY IH 3HE “AIN I SSIALIA°W
£@aMN0TI04 SI 33NGII0Ad
DNIMOT0S IHL ‘03133130 ST $0U¥I N dI

"8d 0L Sd435 (HY ¥ 0L

B4 SHIISSY “Bd NI ¥AUX3 SAUG] WUNI0Nd 3HL
N3HL °HOTAUD0T ASYT 3HL HI J3¥UIN0D QNY 43
=30LS NI3H SUH d4 TILNN A3AG AHY d3A0 SLY3d
=34 STHL *34NCI0Ad FAYSAICD GHY Jd0LS IA0BY
3H4, S1U3d3W- ONY 18 SIYOLS “AdQHIL 460 NJ078
IHL 30 NOTLWIOT LSU7T 3HL OL SHANL3Y WUdaDud
JHL HZHL *M0T3E d3NIV14X3 SU #3Sn 3HL 0L a3
-Ld0d3d 36U AHNO4 S¥0WY3 "HOILYd3d0 3DUH0LS
ZHL NI q2EN230 3AYH SH0NN3 ANY 21 INIWEEL9Q
01 d3MJ3HI N3HL S1 SN¥3llud 20 13S BHILINS
=34 3HL "d37I4 K338 SUH Ad03L 40 HJ078
JAUYNI{SIE 3HL TIENM "I13 SS3ACQY NOIdNd IHL
NI N¥3livd I 40 LHAGD J3HITH IX3W 3HL 350
GHY 98 HLIM 1S31d ANOW3 40 QN3-TIUL 3HL
1Y Ll¥uls 0L SI @3sn INOINHIAL 3HL "d3ILUNIIS
=30 NOI93Y 3HL NI Ad0W3H J0 7130 HIUI OLNI
dNd 34y 44 HINOWHL @8 40 S3NTA T8 ~gd3aua
S1 22078 HI¥3 ¥31ld4Y ANZLYIGILI] ANOGHIL S3AY
~-dl0] GHY S3D078 NI SNu3llbd SS31 ONIGUOT
SL¥YLS 11 "G3N3LHI ST WUdO0dd 3HL 3IND

**1e
"t eal
"t 66
Tt 86
L
"" 86
g 1
)
*t g6
*t 26
L
** B
“* g8
** g8
‘" 48
*+ gg
*+ cg
** &
= €8
in e Nm
** 18
** pg
R :7-)
. B
"t AL
LY
B-7
. 7
TR
w22
B ¥
._-. ("7
** g9
L
R 4/
*+ gg
"t 89
Py
o-. €9
°" 29
** 19
. a9
“* 6S

*HOILUN3d0 WBNO0Nd *2° " 8s

“A-33L30N0 N3N
SHL J0 SSMAQY 1H (3M1S34 3HL HLIM 333HL

T

L] Nm
. wm
- mm

Boee
eoea
goeo
0oes
beee
fcae
geoe
2608
aebe
opee
doco
8069
B8o6a
]o 2]
0oBo
B8Goe
aebe
geoe
eeoe
agoR
gooe
opee
Quee
goee
ovae
BBoB
peea
oppa
peoe
f]e]e]:)
oooe
ooeg
oaea
2lc]])
soeg
ooee
8008
voog
BeERd
Baee
BREe
Bevo
ceaa
geee
gaea
paes
oeoed
esea
Bo60
Boaa
eede
eeae
dean
eoae

Ulud 3HL 33071938 (3@ 1I+LSIMA LY 3qW
HI1bd d3HLANZG © QGHY “¥D04 d3dWd S1 AJYLS
3HL “3A08Y QALSIADINS SY GINGHUH AA3408d
51 (Pd) ¥3IMIOd ¥3J4NG SSTHEAY JOLS-/idYLS
3L Q3ITIAOEL ITAULYI0TEY SI WUEI0dd 3HL

"(I3A0FTHLSLAAS LY JlAY

3HL IHEDHUHD AB (B8 HUML A-33L39N0 IHL HO
S53MAAY AHU 0L LON iNA) .3dux3. AD A3NI43d
ATLLNSAAND NUHL Ad30WZ 40 H-23130n0 LN3YE
=331d © 0L G3HILYd 38 NYJ SS3AAQY 1IX3 3JHL

"SS33qqe 071 M3IN FHL 0L 2+1SL43Ad INIDNUHD
Al GHY “SSTNAAY [H M3W 3HL 0L P+iSLIHI NI
-SNUHD A8 NI d3HILBd 38 NUJ b3aY MNIULS M3

"wiJYLSs AB G3INIZ3A SI SSIAAAY AIULS IHL

*SSANAAY 07 M3N 3HL 0L (I3A)SE+LSIWNAY aNY
S5344AY IH M3IN 3HL 0L 1+)SLA SNIBNOHD Ad
AYOHI NI NOILEI0T LH3NI4HIA § a1 g3HILKd
J8 NYUJ d34JdNG S533Ga0 3HL JO HOILWUIGT 3HL

£+4N8000 JHY 2+4nB0Qy LY SS3MAAY JOLS M3IN Y
HILYd NUJ NDA “»dOLS« “bibd 3HL A8 Q3N133d
SI 1531 34NN AY0WA JHL ¥0d4 S53ddGY dais
JHL "ATNUIWIS C1+d4NBA0Y CHY e+dNeddy Lo
INO MIN U HILYd HYD NOA °«JNBATY. ¥313MYHUd
JHL AG @3INIL2Q SSTAAQY JHL 1Y q3LVa07 S! LI
wl¥W1S. “bNUd 3HL A8 @3H1434° SI dILSIL 38 O
AYOWAd JO HOILYJ0C JHL 04 SSIYAQY L¥YLs 3IHL

0OB9e=2JUK3
J486#=4IU1S
Jlees=~dnaqqy
BASEw= 1S
44404=d01S
BEGB#=LAYLS

tS¥3130dbd WUAIoEd ‘1t
L) m—

WUY30Ad 40 NOIiYY3d0" "
L ‘.—.

"HU¥D0¥d STHL
=¥3IN3 N3HT ¥3LNNCD HUYD0dd SU 5 ¥0 "S5°v°2
S934 3ISA LON 04 sokick NOILAWD Aokicx “@6 NOIL

~4307 1v WUND0dd 3HL OLNI HONBYB 01 SHo3d
¥3HLO A0 ¥OLINOW A34NS ISA °»LSIHIN TOEAS
JHL A8 JALUNIIS3Q NOILYI0T LY WudDodd auo’

.

HdUED0Yd NNY ONY du0T oL° "t

071 NOIS¥3A

WUNI0Nd LSAL ANOMII*

¥4
ez
61
al
21

Sl
£l

21
1t

"'NMVIB\.DNCDU\E

eaee
ooee
egoe
ea6oe
6a6a
cooe
oeoe
cooe
eeay
oese
eeoe
veoe
5 1u]e]%)
2ie]c ]
eéoen
z]e o]
euen
8800

gega
8oes
Geoe
gvee
voee

veee
B8Be0 -

goee
peoe
2]e]2n ]

eooa

]2 n]]
gaea

aoge

Guoa
0BGB
vBen
6EYB
2171575

BeeR

clzlctr )
2705
8oea
gpoa
gesn
Boea
vBeo
Bo0G
€eba
ceoa
BoBa
eoGe
0e8o
8ean
8een

P.O. Box 4430, Santa Clara, CA 95054

QUESTDATA COSMAC CLUB



Page 4

(

N¥3rlyd®*
4S3L "WILINI 3HL 135°°

iudiSl

@ 1d7 Nl

0d

aEdBA A ENASFAAAANFF AR RN R AN bapd RISV EEVBA b

.. d
WoynoNd 3HL 1Wyis®"

A A N T AU RS AR RSN AR AT FARER AN AR N E NI A NIRRT RN

A3A 1 3HL 204 Llen**

Wya 3L AvdSIat
AMLN3 WLLNOMENS" *

(0S5 W B1S MiL°-

H0J NMOLZYM WL d04°*
S3GIAQHd HOTLINAAS" "
-N1 SIHL) ¥3aLNN0D**
904d IHL 43S QW °
5534449 01 3HL 135°°

SNILNONENS 3HL d40°*
S53¥q4qy ¢ 3HL 135°°

JALKIOd" "
INILNONENS QHY" "
¥3LNNOD LUHO0ud dJ0"*
SS3¥Ady IH IHL 138°°

¥3ALNIOd"*
AWLS JHL 138°°

334408 SS3AAqY**°
dOLS/LEGLS 3HL 40"
SSUAQY IH 3HL 1357

(dOLS)Y”
(LyuLsSIe”

-

#344n6 ss3vaqy- -

i3¥ens a8
»* 78

E 3

F1-]
v
18

3d d35tL348NS

)
HIt

ans
iN3ans

8ns
3d
(x)1°9

iS5

1S

AWLS

1$

YLS) 1Y

yidAqy

pbNE
J3¢
1no
LS IN3BMS

0
{1

0d
197

1Hd
IHd
197

X3S
0d
107
1Hd

a1 -

1Hd

(ANEQIYI 1Y a7

S F RSN B AT ERESIREFIAEBIREBERPERARFSNR R antdanuna

NUJ90dd FHL 321 WILINI®®

E R RN R R R R R R R N L RN LN N

912
512
viZ
£12
212
1z
eIz
602
882
282
962
562
poZ
€82
28z
182
eez
86(
861
261
961
561
61
£61
261
161
861
68¢
g8t
8t
98§
581
¥8I
£81
28t
181
est
621
8t
22
92t
g2t
p21
£21
z1

‘121

¥ )
691
851
281
a9t

-1

14-1
@t

(

5286

&Y vZ86
@263 2266
2286

2286

2286

2265

2286

zzae

2286

4440 BzZO6
0898 3166
aies

3186

3186

PIBE 2186
W12 Y186
814€ BIB6
8186

22 2186
v9 9186
25 5186
5186

5IB6

5186

5186

9q 106
9y £186
2204 1186
1186

€Y 8186
5184 3986
3086

3086

58 0856
°g 2086
8683 bE8G
Yes6

z3 6096
2y 5086
4484 9986
2d sese
8654 £086
€066
£686

v9 2086
0684 90896
eece
0896
0886
2266
0086
Pe96
fes6

151434 D0

“ATWNII
=443 O INILSAL GNU INIINIHIEIIT MOTY
Ol " (X3H) 4408 30 ¥0LIWUd 3IAILIGAY WU SATd

1S3AL E3GNN AW 30 H007E 3HL 40 53148
40 ¥3GHNN JHL 40 3INWA 3HL J0D7T d¥Orfed
SHL HI 470H ATWILINI B gNY U 533 :310N
H0e=1JAGBLD
007 Jdudind 1531
3HL NI 3SN 404 AILHNOD S3LAH 40 dIRINN
Ue#=LIA818
d007 33015 A0
JHL H] 35S0 ¥0d4 ¥ILNA0Z SALAB JO d3ISHNH
GO%=2 i
FAGAI0D AL
403 SQUMEDA d3XIANI HIHL “3d0LS HY3Llbd
JHL ¥0d4 STEUMIJYE @X3ENT aNY S5S3ua4qY
d01S JHL i Q321WILINI “Q3LS3l DHIZ8
AU IHL 40 SS3INAAY LHIWSND 3HL SATIOH
BBe=1HduN]
"Sd007 33Udi0D ¥0 F0LS 3HL ¥3
=HLI3 HI H¥3ALiYd 1S3k INF¥¥NT 3IHL SAI0H
264="TUATOA
‘NHYELIOd
LHINAND 3HL 20 30 3HL 3@ NaIHL TIM
Yiyg 3HL 40 WH03 JHL® (QNNDd ST 3ND JID
Q31032434 3IneA 4371194 ¥ 330.1S 0L 43ash
20#=)4d1 5L
TJOALNCD dGOTY ¥0rWd SIAIAOED 2
N¥illdd 1531 4007 d0CWd SA0H "1
$35n wnd

SG#=2d
43LKN0D Huyd0Aad

S@e=BNS
INILAONENS 3HL A04 ¢3asn
Poe=ld8dY
aBAAYe AH TILUNII
=53¢ S1 $53uCAY ¥3IJI4dnG 3HL "¥344n8 SS3A
-4y d0lS OWY Labls 0L J3LNIOdG d04 G3sn

20e=1S
YALWIOd NIBLS SWY 435N

eae=NILIX3
- "4.X35 S¥ 1AM SYU “d.d35 ARY QUK.
HLIM CIQU0T “Wod¥I0dd HOY¥4 11X3 804 43sn

PSINIINIISSY A3USI93N" "

Oawn

ﬂ.k (LY

ﬂ-h L]

L B
.

g
"9y

291
191
esl
651
Bsl
251
951
ssi
1441
£51
€81
151
esi
el
2141
Fad)
a1
Skl
Le 4!
34
vt
141
avi
6Ll
8t
2E1
9fl
gel
PEL
£EL
F4 4
1€l
BEl
T4
aet
£21
921
&2t
vl
get
221
121
8zt
(39}
BII
211
9t
SIt
LA R
£11
rA %!
1t
el
6e1

B#e8s
poce
Qagee
Baoe
Be0a
zle]t 1)
o la]o]]
aoes
<1e]o]e)
ulalele)
ciel]c)
Boes
Boee
egoea
BBEe
eoea
|ooe
goee
Bgea
8eeY
eoee
oeue
veas
BE2Y
BeBe
oeee
@80
oeee
e ]t
anea
¢Boa
gete
/8]
Bodoe
Beze
£oe0
zleie]r)
7 [ic])
vieo
8eoe
Bcos
Boee
QeeEe
oeoea
bess
oBve
eaee
bdoe
oooe
uBen
aoea
Bose
eges
Q0o

P.Q. Box 4430, Santa Clara, CA 95054

QUESTDATA COSMAC CLUB



R 4

R RN R R R R R R R R NN N R R N N R RN R RN NNM

YA0T IHL 04 "3INOG”°
10N 41 "4007 SIHL®®
40 @N3 ¥04 AJ3HI"*
Nadildd IX3N 3HL 138°°

Pag_é 5

NO 09°°

QNG HOILUJIQHT ¥0uy3**
3HL 63T "A3A T JHLC
40 NCISS3I¥d43Q LN3NG**
-3568NS 4 1Y "4NNC4" "
NYALLYd TWNLIY FHL" "
ONY N¥3L1Wd G3103dx3°°
3HL “SSIAAAY 07 JHL**
TANDMI EITI6d IHL®C

- 40 SSIUQAY 1H 3IHL"*
ULBd GNIMOTICA AHL"®
“NDISS3¥dIq HOYI 19°°
3QIADEd A3N I JHSL d40°°
NQ15S34d3G ¥3SN NOdN“ "
NJHL “AUISIQ XIH®*®
JHi NO NOTLUJIQNT"*
¥O0u¥3 33 ML AUWSIA""
‘437 0 3HL N0 NaL**

[ EE RN ENE NN A FRE RN R RN RN N

nm..

=d0LS LSNIS SNAALied®*
40 135 3FHL LSNIYOu-®
AN 3WYS0D° "

439015 NOLLY®*®
=307 1SY1 0L ¥3AENIOd"*
ANCHB! 1831 INIOD-34°"

./\

v 22g

0] ZHE iZg

LIABUD THD ezZg

13Ae40 3¢ 61E

Al INI Big

1ydynd JINI 215319 21

EaE s s A kawibd AR NN wﬂm
11

(d007] F¥UA00 JNS3Y) *° PIE
tEIE

SRR ST S FR AT AT RREF IR RN N‘—m
*t I

Ble

68%

03y 862

Al X3S 282

8ns d3S 98z

40 56%

TGATYS THD vec

ans &3S £ag

1Ydand 019 <aE

8AS d3s 1eg

dldiZ 019 + BBE

ans d43s 662

Uldi3d [HD g6

ans 43S 262

<33 1471 962

1S X3S 562

TATYS TH ra&e

03s £62

T

LA R R AR EEENELEREENERENESENENEN) ﬂmN
. *" @862

BHITIGNBY F¥NIYd " 682
-4

IFE R ERE NN NN ENNNEENENNENENNNNN] NQN
"t 982

582

45319 29 o -TA

[ [t £82

4uddn] 079 :dd0] 262

" 182

PR T AN S S I N A AP AN E B QmN
°t 622

4007 3dUAI0] 1S3L "° 82

v 22

LR IR I RN N BN B AN NN NN mNN
“r 822

viZ

£22

dldd NI 222

B ¥t

arve
ge
8¢
)
81

@sze
£d

el

9986
9986
9986
¥oB6
£986
2986
[9es
9986
8986
@586
8986
8986
0986
8986
gsee
@986

4586

86
ases
Jses
4586
USBe
6586
8Egs
2586
9586
S586
586
2586
is86
8c8s6
4r86
3Iree
P66
JB6
vee
86
#B6
aree
dree
ares
Jves
avee
Bris
areo6
gv86
886
arge
arBe

ares

aree
ares
uPes
L

LS3L ¥3ANN X2078 AdO" "

{34 FHL NI Na3tlbd**
LHIYAND JHL 3N0LS"*

¥OLS 2NE
134818 THY
13ABLS 330
) axLs
luddn3 019
1udand 23G a0l

L N N N T RN N NN NN N A R I A

d0077 INQLS N¥ALiYd (163 * -

AR NN NN NN NN NN N R NN NN RN N N R I R

01907 3HL 304 LShray*"

AdNDMEE 0 AS3L AML**
¥04 @351.38 NED aQNy-°
=400 d0X 3HL 0S ¥3°°
=1S1334 X 3HL SU ¥y3L°°
-NiDd AdOWI 3HL 135°°

YILNIOd SSINAQY 3HL"*
aHY SAZLNRDD 3LAE"°
IHL 135 CA¥OWSIC T
4531 3HL 40 S3iA8 46°°
Y38WNN 3HL 3LN4W0]"*

NY2LLIBd"*
1831 LN3¥ANT 3HL*®
ABIdSIO aNU J¥oLs**

1uddnd INE

ULEIB X3S
13A8H) THd
LJABLS THd
1 1qg

ais

Yiddd [Hd
didady Han
dLdEqy NI
15 ¥lS
dldaayd uan
Aldgqay I3a
dldgay 224
dldagy 334
134840 0d
13A41S 07d
K5

dl i O1d
JLdaqy NHaT
AL daay INI
15 ¥lS
4L.daqy §q7
14849 0d
1+4N8Q0Y 147

18 J3q

v 1lno

1S diS
19dEnd 01d tiSLbd

LR N Y N N NN NN

d007 dOrdd-" -

82
692
892
292
892
592
92
£92
e97
j92
eaz
652
E=[-7.4
262
9Ge
552
sz
£52
252
1°r4
esz
62
Brz
p2
S2
[~ .4
o2
£e
2ve
1824
erz
62
Bge
282
972
ce2
bee
££2
252
1£2
ese
622
822
ez
92z
522
rZe
£22
2z
122
@z2
612
a1z
212

£PUE
46
b2
£2
88
82

st

gv8e
PA -1
SPB6
SPBe6
o6
£rie
£ra6
£pos
£rB6
£pbes
£¥86
£ve6

£86 .

Zp86
ra6
eres
et

441

2ves
1r86
Ives
2res
4£86
age6
IEB6
606
Y86
6266
8£66
2£86
9286
SEB6
pEB6
££66
2£86
1£66
0£8s
4286
1286
4286
1286
9206
6286
6286
886
24286
9286
cZ86
266
5286
$286
2686
5286
5286

P.0. Box 4430, Santa Clara, CA 95054

QUESTDATA COSMAC CLUB




Page 6

9666 325 .. END OF THE MAJOR LOOP-THROUGH
9866 326 ..
9866 B27 tisevecvsratavvasesernasiirstnatenntiterracsaTs
9866 3é8 .. N
9866 E2 329 SEX ST ..SET THE NEXT PATTERN
9867 1?7 338 INC TSTPAT . .AND CHECK FOR COM-
9p6e 87 331 GLO TSTPAT ..LETION. IF NOT DONE,
9869 3A23 332 BNZ PATST . .START STORING THE
9868 3533 « NEXT PATTERN
98GR 334 ..
9868 . 335 .l..ll......ll‘.l.'.....ll..ll...llll'.l-l..lll
9868 336 ..
986B 337 .. DONE WITH JOB
9860 338 ..
9863 339 lllll.ll.l'l.III.II...II......I'..l.llll.lll!.l
9geb 348~ ..
9g86R D3 341 SEP SUB . .DISPLAY THE END IN-
386C A0 342 PLO EXITR ..DICATION AND JUMP TO
985D F888 343 LDI A.1(EXADR} «»THE EXIT LOCATION
S86F BO 344 PHI EXITR
9878 E@ 343 SEX EXITR
9871 D@ 246 SEP EXITR
5872 347 . EHD

LISTING

9808 FB98 B4F8 98B2 FBFF A2E2 FBS8 B6BS FOI1S
9818 ASFB 22R6 DES2 6422 3F18 371A 3814 9009
9820 OFFF FB20 A7A8 S264 22F8 1FA4 44352 1404
9938 ASF7 ARAB 2424 2444 S214 B84B3 77FC BIBA
8940 BBE9 1829 8873 2ASA 3R43 1388 F332 6078
9858 B7E2 FSEE D599 D589 D588 D597 F3DS EI7A
955@ 1819 2B9B 3A4B E217 873A 25D5 ROFS B0BH

9378 E&DA
SHADES OF GRAY o oo comens
By Eugene Jackson 90 B1 B2 B3 B5 B6

Exciting visual effects will be yours when you load 06 F81D AB  Pointer for current page
and run SHADES OF GRAY. The program displays g F832 A3 PC
15 pages of RAM memory in slow to rapid succession 0C F8 4F A2 STACK
(you choose the rate). Thus, if you load a box outline OF  F815A1 Video interrupt routine pointer
on page F of memory and fill in the box on pages E 12 D3

and D, an interesting effect will result. By experic 13~ 7270 EXIT (VID. INT. Routines}
menting with material entered in the COSMAC pages 15~ 22782252 ENTRY
via the Super Monitor or other means, you can create 19 cacaca

blinking lights and 3-D effects. By putting the outline ~ 1C¢ ~ F8OFBO  Load current pages address
of trains, stoplights, cars, etc. on sequential pages in 1F F8 00 AC
slightly different positions and places—animation can 22 BOEZ
be produced using this program. 24 E220A0E220 A0 EZ220 A0
The speed of the sequence of memory pages diss 20  3€C 222630 13 (Nota the DEC of R5)
played by the 1861 is determined by keypad entries ~ 32 ~ E26122 Turn on VIDEO
while the program is running. Thus if you enter 01 3%  90B7
you will get 60 pages per second {each page displayed 37 F8 10 A7 Load page counter (counts down)
four times per second!). On the other hand, if you 3A  6C6422A5 Load timer value
enter FF you will get each page displayed steadily for | 3E ~ 883A3E  Timer loop

five seconds at a whack. You will find it fun to = 41 27873235 )
experiment with different speeds and objects on the ~ 45~ 56303A  Store current page in Loc. 001D
isplay pages.

QUESTDATA COSMAC CLUB . - P.O. Box 4430, Santa Clara, CA 95054
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E u -
- ; o . : "

DEFINE AND

STORE

START/STOP iyl

ADDRESSES MEMORY
POINTER

1

DEFINE —'_"o

$1ég$1|ue _ ' GET AND

T ERN COMPARE
CURRENT
PATTERN

DISPLAY MISCOMPARE

CURRENT , ?

TEST

PATTERN

YES

1

GET AND DISPLAY:

COMPUTE ® FAILED ADDRESS| | .
NUMBER OF ® SHOULD BE &
BYTES OF ERROR PATTERN

TEST MEMORY

Y

SET ADDRESS
POINTER AND
BYTE COUNTER

COMPARE
THROUGH

SET THE :
TEST PATTERN SE;wE
FOR THE NEXT L.
TEST MEM. LOC.
3
DONE YES
31??&1.”.5" WITH ALL . SET UpP
PATTERNS RETURN RETURN
THE PRIOR : _ cono s U
MEMORY LOC. . _ .

NO

STORED YES
PATTERN

IN TEST
MEM?

MEMORY TEST FLOWCHART

ol _
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PUZZLE UNSCRAMBLED -

Computer people are problem solvers.

Solution to THE GREAT COSMAC

COSMOS PUZZLE

By Reed Davis

The GREAT COSMAC COSMOS

How did you fare on THE GREAT

PUZZLE diagram is deserving of s{udy since the rechmque

can prove useful for other problems and programming

QOO0 X O X COSMAC COSMOS PUZZLE in
OXO! xXOX QUESTDATA #10? The solution is
OO0 OxO as fascinating as the PUZZLE.
There is a symmetry about it —
\J 8 you can work the PUZZLE
X () X from either direction. That is,
XOX| 5-8-2-7-5-9-7-8-2-5
X O X will work the same as its
reverse  S5-2-8-7-9-5-7
. \l 2-8-5. The dashed @ne
y3 By 1 boxes represent structures
OO0 QXX which are similar, an “S"
OO O XX formation flipped in the
O XO X% O X opposite  direction,  for
1 example.
8 “ 3 ¥ 5 7 ¥9
co00!t OO X O X X O XX
000} X OO X O X 00O
X% O X X X X C XX XX O
L 1 l l
{3 Vi 39 7R ¥ 3 —_ _J3
OXO OO0 X OO X 000 ,oo@l
XX X OXO X X X XXOpF -!O)(X[
X X X 0O X X O X O X X LXXQ]
T 2 | |
¥2 34 }t-";’
X O X O X O
X X X oo --—-IXOOI
X X X QL XS O_I
iz _iq. ,5-1 7
xoxT X0 SRS
1IQO0XF————X0O0 QX0
oo xi X0O0 QX0
A v S
7 .
Sy y 2
YO X g XOX|B]XXX

situations. Clear diagrams are an artform . . .

go to Reed Davis, programming and math student.

QUESTDATA COSMAC CLUB

OY OF—3MOX O X 0O X

X O X X X X
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COSMAC BATTLE OF NUMBERS

[Note: Floyd QOats felt the need to take a break
from chess programming {who can blame him), and
the result of his diversion is the following video
puzzie which will un on 256 byte machines. He has
used a modified version of the multipurpose Dzombak
TVT. The lack of documentation describing how the
program works is deliberate. If you knew how the
brainteaser worked you would know the trick. Of
course you could always trace through the code—
making this ¢ doubly challenging puzzle.}

By Floyd L. Qats

This game will run in practically any COSMAC
computer, including the 256-byte basic ELF. It re-
quites exactly one page of memory to run, with the
last eighty bytes reserved for variables and 1fQ. The
command code for the game is listed in Table 1, and
execution should begin at address hex 00 with the P.
Register equal to zero,

The computer will display forty spots at the lower
portion of the screen, arranged as five rows of eight
dots per row. The player takes tuins with the com-
puter in claiming these spots. Each, in his turn, will
claim at least one but not more than four spots, Spots
claimed by the computer will be replaced by short
horizontal bars and spots claimed by the player will

COSMAC BATTLE OF NUMBERS

LOCATION DATA
0000 90 B1 B2 B3 F8 2E
0010 22 78 22 52 C4 C4
0020 20 A0 E2 20 AO E2
0030 F8 A7 AC 90 BF BC
0040 30 44 F¥8 00 5F 1F
0050 1D 3F 60 37 53 6C
G060 3B 50 7A 0C 30 78
0070 1A 30 6C 3A 7A 8D
0080 30 84 F8 1C 5F 1F
Q090 99 29 89 3A 7C 31
00AD 2C 30 A1 F8 CC 30
00BO

QUESTDATA COSMAC CLUB

A3
ca
20
BA
8F
FB
Y|
FA
8F
4F
8D

F8
F8
AD
F8
3A
FF
4F
03
FA
20
00

thru FF reserved for variables and output area

Page 9

be replaced by long horizontal bars, He who claims
the fortieth spot wins the game.

After starting the game, the first step is to decide
who goes first, If the player wishes to go first, he
enters his claim, hex 01 thru hex 04 (depending on
how many he wishes to claim), on the keyboard or

-toggles and presses the INPUT button. The number of
spots claimed will now be replaced by the long bars,
and the computer will immediately display short bars
to show how many it claims. To cause the computer
to go first, enter hex FF and press the INPUT button,
The computer will display the short bars and await

:your response. The machine will reject numbers
outside the acceptable range -

The winner of the game is acknowledged on the hex
display. If the computer wins, a hex CC will be dis-
played and the Q-LED will light. If the opponent
wins, a hex 55 is displayed and the Q-LED is out.

Even after you master the game, you can still have
fun watching your friends try to beat it, People some-
times do funny things in attempts to defeat the com-
puter.

I will leave you with two general rules which might
help you to defeat the computer: (1) A SINGLE
human error will, in ALL cases, result in a computer
victory. (2) If the human player clairos first, the com-
puter has a WON GAME! Goad luck!

BY F.L. Oats
A2
Al
1D
AF
A3
66
A8

F8
F8
30
FA
2F F8
FC 01
AA EA
01 7B A%
32 85 18
31 A3 F8
05 CA OF

J*

P.O. Box 4430, Santa Clara, CA 95054

B4
Lt
3C
BO
3A
32
F8
FC
08
68
00

10
00
0E
08

Al
BO
00
32
B8
33
88
Y|
88
b5
14

D3
80
00
42
AF
50
F5
az
FB
EC
19

72
E2
E2
F8
7A
FC
33
F8
28 32
5C 64
1E 23

70
E2
69
08
EC
04
73
7E
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A FREE EDUCATION

Listing of Program:

ON SLOT MACHINES & nr's:sior e

PRINT “PAYOQFF IS FOR"
By Patrick E. Taylor . 20 0 $6 FOR

PRINT * F A KIND, "

The idea und basic flowpuath for SLOT MACHINE 30 .3 © ‘:LL

. f Rudio Shack’s € ter P L ~ 40  PRINT OTHERS LOSE. )
;:];Cmm 51- o Shac 652 a:ginsz erN ro(ﬁmmmmg in 50 PRINT “NUMBER OF DOLS.”

for Everyone ( -2 ). Nee lless to say, 60 PRINT “TO START":

ithe program underwent a significant rewrite. 70 INPUT M

SLOT MACHINE isa Tiny BASIC program in which _
the player bets $ | and then the EIf randomly select 80  LET X=RNDI345)
e ‘;i‘ﬁ’? B s en the | random yi;ec_s 3 90 PRINT “DO YOU WISH TO”
combination of t ree oranges, lemons or erries. 92  PRINT “PLAY {1 YES 0 NO}"
Three-of-a-kind wins $6, all other combinations lose,

The E} Kkeeps track of the money and ends the game :?g :'::IPAU:(;;.HEN GOTO 410.
when you lose your last doltar. A sample run would _
look like this: - 120 LET ©=0
: 130 LET L=0

RUN 140 LET O=0

150 LET =0
$1 SLOT MACHINE - 155 IF 1=3 THEN GOTO 270
PAYOFF IS $6 FOR 160 LET N=RND{3)+1
3 OF AKIND, ALL 170 IF N=1 THEN GOTO 180
OTHERS LOSE. _ ] 172 IF N=2THEN GCTO 210
NUMBER OF DOLS. 174 IF N=3 THEN GOTO 240
TO START? 10 180 PRINT “"*CH*";
DO YOU WISH TO 180 LETC=C+1
PLAY (1 YES 0NO) 200 GOTO 260
4 210 PRINT “*LM*";
*QOR**LM**CH* TOO BAD YOU LOST 220 LET L=LH+1

230 GOTO 260

240 PRINT “*OR*";

250 LET O=0+1

260 LET I=1+1

265 GOTO 155

270 IF C=3 THEN GOTO 350

YOU NOW HAVE $9
DO YOU WISH TO
PLAY (1 YES 0 NO}

i 280 IF L=3 THEN GOTO 350
*LM**LM* ¥ L™ YOU WON $6 _ 290 IF 0=3 THEN GOTO 350
. 300 PRINT “ TOO BAD YOU LOST"
YOU NOW HAVE $15 leave 8 spaces
DO YOU WISH TO 310 LET M=M-1
PLAY (1 YES 0 NO} _ 320 PRINT _
20 : 330 IF M=0 THEN GOTO 400
SORRY ABOUT THAT 340 GOTO 380

350 PRINT “ L YOU WON $8°7
QUESTDATA leave 8 spaces
P.0. Box 4430 : : 360 LET M=M+6
Santa Clara, CA 95054 _ 370 PRINT
Publisher Quest Electronics : 380 PRINT “YOU NOW HAVE §™;M
Editor Bill Haslacher 390 GOTO 90
400 PRINT “NO MORE MONEY"
410 PRINT “SORRY ABOUT THAT"

420 END

Circulation Lsurie Buzzell

The contants of this publication ara copyright © and shal!
not be reproducsd without permistion of QUESTDATA.
Permission it granted to quote short sections of articles when
used in reviews of this publication, QUESTDATA weicomes S
contributions from its resders. Manusceipts will be returned QUESTDATA COSMAC CLUB
only when accompanied by s seti-addressed stamped enve:
lape. Articles or programs submitted will appear with the
suthors name unless the contributor wishes otherwise. Pay-
ment is &t the rate of $15 pear published page. QUESTDATA P.O. Box 4430, Santa Clara, CA 95054
exists for the purpose of exchanging information about the
RCA 1802 microcomputer. Subscriptions are $'2 for this
monthly publication.
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ELECTRONIC DICE

By Ron Binning

This program uses a fast sequential count to simulate : -
LOC. CODE MNEM. ACTION

[ Renewal [OWNew Subscription

the rolt of a pair of dice. Maximum length of time _
between addition of one to the value of the dice is 0000 %0 GHIO Initialization
about 3 ten-thousandths of a second, so it leaves to 01 Bl PHI 1
chance any roll. 02 F8 LDt Pointer to wk.
Load program at location M(0000) or use ROM 3 FC area
monitor, When using 32 byte ROM monitor, add 04 Al PLO 1 R{1) points to 00FC
starting location to M(17), M(21) and M(23). 05 F8 Lot Starting value of rol
To start your roll, push run (G) button and to stop 06 n is 11
the roll, push the wait (W) button. . 07 8 STR1 Mem. loc. FC=11
EEEE———— T - ) 08 E1 SEX1 X=1
- [ 09 64 ouT4 Show loc. FC
WHAT's THE MYSTERY? 0A 21 DEC1 Restore address R(1)
Why has Tiny BASIC source code been secret for 0B FO LBX D Reg. =Loc. ff
so long? What hints to programmers lurk in the Tiny . 0C FC ADI - ADD1to
BASIC code? Find out by ordering your very own o o0 D Reg.
copy today. The complete source with Assembly 0E 51 STR 1 Put result in foc. FC
listing is available form QUEST Electronics for §19. - . OF FO LDX D Reg. = Loc. FF
By ordering your copy of the source code you will 10 FE SHL Shift left
be able to modify Tiny BASIC code to suit your n FE SHL to get rid of
individual needs. You will also see how Tom Pittman 12 FE SHL high order digit
uses 2 modified version of RCA's SCRT to write the 13 FE SHL ... (thus & SHL}
code. QUEST Electronics has had many inquiries 14 F8 XRI Test
about the availability of the source code for Tiny 15 70 for?7
BASIC by people who wish to modify or just read [ 16 3A BNZ HD¥0
how the compact coding of Tiny was achieved. If 17 08 then GOTO 08
you have been wondering “just what exactly is the 18 FO LDX D Rey. = Loc. FF
Interpretive Language embedded in the Tiny BASIC 19 FC ADI ADD 11
code?”—you now have a chance to find out, There ia 1N 1o adjust
are many interesting tricks and routines you can 18 FF SMI Subtract 7
adapt to other purposes. Now is your chance to find 1c 07 to adjust units
out exactly what the “mystery” source code is 1 5 STR1 Store in loc. FF
all about, 1E FB XRI Test
For a peek and poke at the inner workings of Tiny 1 71 for7t  °
BASIC and the inventive mind of Tom Pittman, don’t 20 32 BZ if D#71
pass up this opportunity to buy the Tlny BASIC 21 05 Then loc. 03
SOURCE CODE. _ &2 30 . BR - ifnot71
23 08 . then loc. 08
QUESTDATA A one year subscription 1o QUESTDATA, the monthly publication devoted |
P.O. Box 4430 entirely 10 the COSMAC 1802 is $12. '
Santa Clara, CA 95054 {Add 36.00 for airmail postage to all foreign countries except Canada :
and Mexico.) ' i
Payment: Your comments are always weicome and apprecioted. We want to be {
O Check or Money Order Enclosed your 1802’ best friend. :
Made payabie to Quest Electronics NAME |
0 Master Charge No. e i
0 Bank Americard No. - _. 1
0 visa Card No. . ADDRESS I
Expiration Date: :
Signature CITY STATE 2P :
|
|
|
'
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By Patrick E. Taytor
NUMBER GUESS is a Tiny BASIC program in
which the EIf picks a random number and then
pluyers A and B try to guess which number the EIf
has picked. Ten points are assigned to the player

who's guess is the closest. The EIf keeps track of the
score. A sample run would look like this:

RUN .

NUMBER GUESS
PLAYER A VERSUS
PLAYER B. TEN
POINTS TO THE
WINNER. PICK A #
FROM 1 TO 100
PLAYER A? 25
PLAYER B? 78
ELF PICKED 83
PLAYER B WONI
A=0 B=10

LET'S TRY AGAIN
PLAYER A?

{andsoon...)

Note: To end the game enter 0 for player A’s guess.

Pags 12

Listing of Program:

1

2  PRINT “PLAYER A VERSUS”
3 PRINT “PLAYER B. TEN”

4  PRINT “POINTS TO THE”

&  PRINT “WINNER. PICK A #"
6  PRINT “FROM 1 TO 100"

15 LET F=0

16 LET G=0

20 PRINT “PLAYER A”;

30 INPUT A :

35 IF A=0 THEN GOTO 1000
40 PRINT “PLAYER B";

50 INPUT B

60 C=RND {100}

65 PRINT “ELF PICKED *;

6 PRINTC

70 LET D=C-A

80 LET E=C-B

90 IF D*D>E*E THEN GOTO 500
100 PRINT “PLAYER A WON!"
101 LET F=F+10

110 GOTO 950

500 PRINT “PLAYER B WON!"
501 LET G=G+10

950 PRINT “A=":F

951 PRINT “B=":G

990 PRINT “LET'S TRY AGAIN"
991 GOTO 20 ~
1000 END

‘PRINT “NUMBER GUESS”
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