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ll"f>ROVEO l.£RTICAL LISlER PROGRAM 

Here ls an l"llrovea version of tne vertical Lister 
previously ClescribeCl In Issue 27 of POV Tnis one ls 
written entirely In rnacntne language. 

It can oe left resiaing tn memory and used at 
i!/:\y time wltnout t/le neeCl for f"ERGElng a BASIC 
portion. It wlll print tOken woras useo oy progr~s 
utilizing tile CE-158 (provloea mat tne CE-158 ls 
co11iect~ 

Listings may oe rnaae in ellller CSIZE l or 
CSIZE 2. In size 2, eacn "page" printed will contain 
12 llnes of 1.4> to 42 ctlaracters-per- llne. In size l, 
24 nnes navlng l.-> to 84 cnaracters eacn may oe 
printed. Long llnes will wrap- arOl.l'd to the 
fOllOWlng line. 

If memory contains f"ERGECl progrems, tney 
will all oe listed. 

Entering tile Pngi am 
Tne listing S1.4X>lleo wllll tills article places Ille 
Vertical Lister progr~ In tne Reserve memory 
area of e CO!TlJUler 11av1ng tne ce- 1 ss 8K memory 
rrorule Installed. HO'#eVer. tnls progr~ is 
~letely relocatable. You ci!/:\ put It wherever 
you WCW'lt iL If you riave a PC·lSOOA.. It Is 
suggeste<l trial you put It into memory starting at 
tne aooress e..1000. If you navi: i:I 16K R.AJ-1 rnca.ile 
!Y1CI ao not wa-1t to lose trie Reserve area, you may 
wlS/1 to reallocate trie corrciuter's memory oy 
executing l'EW e..lllAO !Y1CI tnen putting Ille 
progr~ lnto tre area beglmlng at ~00. If you oo 
not nave a 1"1on1 tor progr<rn, you wl II nave to enter 
tne progr~ uslrig POKE statements . 

...men Ille p109~ nas oeen 1oaoea Into 
memory, It may oe savea on tape oy execution of 
the comrnenCl string CSAVE M "VERTICAL 
LISTER".,e..3800,&38C4. (Naturally, If you locate 
your copy of tre program elsewr.ere, you wll l nave 
to criange tne starling i!/:\Cl erolng addresses useo In 
your CSAVE M statement oooor<llngly.) The 
µ1ogrcwn may oe reloacleCI from tepe using the 
a..OAO M corrm<WI Into trie sa-ne ad<lTesses from 
wntcn It was 01\glnally CSAVE<1 Alternately. toacl 
It into some other location by specifying Ille 
starting aooress ln tne a..oAO M co 1 mai c:1. 

using tne Ne'J Vertical Lister P1og1 am 

To proouce a vertical llsllng, slrr'4)1y execute CALL 
e..3800 (or wnatever aOC!Tess you nave useo as me 
oeglmlng address of tne macnlne l~ 
progr~~ If you !nterrl.4)l tne vertical listing 
process wllll BREAK.. exec1.1te TEXT following Ille 
oreak ln oroer to reset tne printer. 

8 1.,... )-' POCl:I r CIJll'UTUt ICUSU llCR 

The progr3T. Is not totally ICllot~proof. tf yoo 
execute It •,men tnere Is no BASIC progr<rn In 
memory, the result may be t'laving rome garbage 
pr!nteCl! 

Tnls program provi<le<l by: N7r/Jn Ro/Jer, 407 
N:Jft// JS( Allt;YICJe,Mars/'18/ltown, IA S!/154. 

3864 P.7 JA [i) 19 3800 (!) 78 50 00 
38bll 1'4 01 SB 02 3804 fB 79 f 0 FF 
386( r' oJ 83 2 • 3808 8( ).7 bf Bf 
3870 44 15 89 03 380C nc Jl DD A£ 
38/1 I fl OA 8 ~ ::,[ 3810 l!l .- 2 a:. DB 
3!1lfl J~I rn 7!1 I 4 38 I •I r a a i 09 ro 
3117C Ci &8 o ~ 5 [ 3818 79 r 1 (l I B!l 
38&0 63 83 l ~ 9r 381 ( Ol HJ 0!1 r r: 
38£11 lb 4C& JO I 't 3670 ca 4 (l 78 1A 
3888 OU 2A BE 84 387 4 7f 4 3 05 00 
380C F •l BE 02 BJ 387R 4 1 13 0[ Bf 
3890 SJ JO 8 £ 12 3!12C AC 07 BE Al 
38!M FD OCI 46 46 3830 t.'l !>-'l IC cc 
3898 en 50 •H'l 10 383'1 5C 68 08 £ 9 
389C l d 00 2A BE 38.>B JS !.JO 00 SJ 
38A0 84 r 1 Fi) BA -,eJC '> f'( )(' r. lj 

38A4 99 92 ;:o CB 3f.':0 78 4,:i BO t= :,; 

38AO 1 B 78 4A 7F 394t. O!> ~7 JCl tiJ 
39AC ij ~ 00 43 4 3 38411 lM ll ? j 1J !JJ 
3800 85 C0 43 85 301r 0(1 B!> Jn !>' 
3884 FD 0E BE AC 36!>U "!) Bl Oil 88 
3888 07 BE Al 6 9 38!>1 30 B' E.'O 8! 

380C ro BP 90 85 305:! !( 78 ~ ... 2A 

39CD BE AC 83 co 385C ro c10 co IC 

38C1 42 38b0 (l1 flf 7A 12 

LMAA SYSTEMS 

This program for tne PC-1500/PC-2 wlll flnCl tne 
solutions of a system of llnear equations. The size 
of tne system tnat it c<Yl nMale CJepenCls on the 
amount of memory presenL wnen use<l w!tn tne 
PC~ l500A anCl a CE- 161 RAM rnoc>.ile, it Ci!/:\ solve 
a system of 50 equations. using trie PC- lSOO i!/:\d i!/:\ 
8K R.AM moOJle, a system may contain 1.4> to 32 
equations. 
M ElCll"l1lle 
This ex81l'4lle Illustrates hOw tne program may oe 
used. Ass"1le we wlsn lo solve the system of 
equations: 

3W • ZX • 6Y • 2Z • 2 
W • 4X • 3Y • 2Z • 6 

4W • 2X • SY • Z • 1 
W • SX • 3Y • 3Z • 3 
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Eiaecut.e Rl..N ofter loading the progr~ 
Respo11d ID Ille p.rorrc>t "NJ ~ EQ'r with 11. The 
cllsptay wilt sno-.i prCIOllts for l.flltllllng tne 
coefficients, usln;i At, A2, etc... wltll the constant 
term des1!118ted C. lllJs, In this el<l3f1llle, ...nen 
askecl for "EO 1: Al?", the first coefficient In the 
first eq.iatlon snould Ile lflltllted, '<Illich Is 3. 
Slmllarly, respond to "EQ 1: A2r '<iltn 2, to the next 
prOrll>t with 6 !Ind tl1ef1 with 2. When the Prorrc>l 
"EQ 1: er appears, the constant term on the rll1\t 
side ot t11e eq.iatlon ("'11\ch Is 2 here) snould Ile 
lfllUlted. 

After 1r4Juttlng tne velues, Ille prOrll>t "EDIT?" 
will oe cllsplayea. If you do not wlsn to ecllt or 
review Ille lfllUl.S yo.I riave entered, key ENTER. If 
ecllUng Is <leSlred. \r4lUt ·y- fOltowect Dy ENTER. If 
tne latter option Is t8kell. tne eq.iatlon ruroer thlllt 
yo.1 lol\sn to rev1N will oe req.JeSteO. After IJ\ls 
Information tias oeen given, eac:n coefficient In 
tnat ~tlon wilt oe presented for rev!N. 
followed t>y 11 q.iestlon ~ If yo.1 lol\sn ID 1111.er 
the coefficient, enter \he f'l0\ol value. Otllerwlse. 
).!st press ENTER. 

After eclltlrg, the pJ00'4'.)t "PRINT?" will Ile 

Pltqillii LlnesrS,Ysf611$. 

10: l NPU T '' "10 OF E 
O? "i "I : OIM IHH 
, H•J >:C.OTO 12 

I I : GO TO I 0 
J2 :WAIT 0:FOR I=! 

TO M:FQR J=I TO 
N 

IJ:CLS :PRINT 'EO 
1' ;1; " : Q";S TR t. 
Ji : I HPU T "? " ; 
IHI, J):N(XT J : 
GO TO l S 

14 : GOTO 13 
J5:CLS :PR I NT '' E~ 

,, ; J i " : c .. j : 

I NPU T "? " i A () 
, N•J): N(XT J; 
GO TO 24 

!S :C.OTO IS 
20: INPUT "EO HQ? 

";J:IF l >OAHO 
l( r NTHEH 22 

21: GO TO 20 

ZZ : FOR J =I TO N: 
CLS : PR INT " EO 
1

' ; 1; ·• ; Q'' ;S f R.t 
;; ·· = · jQ( J, J)j: 
INPUT "? ";AU 
• J ) 

23:NEXT J :CLS : 
PR INT 'TO"i Ii'' 
: C= "iA<I, N• I 1 
; : INPUT 1'? '';Q 
l l, N• l 1 

24 : CLS : INPUT " ED 
J T? " ;ia :GO TO 
20 

30 : i.IA l T : INPUT "P 
R JNT ? " iAS: 
GOTO 32 

3l:GQTO 40 
3 7 : FDR l= J TO H: 

LPRJN T " EQUAT I 
OH" ; I : FOR J = l 
TO H:LPRJNT 
SfR$ J"' " ;AU 

cllsplayec1 R~ wltn 11 "Y' to print 11 list Of tne 
coefficients OT key ENTER to skip pr!nllrg. 

The correct solutions fOi Ille eq.iat Ions used In 
this eX<rT'4Jle are W· -2, X• :S, Y·2 and z--s. The 
cllspl11y SllOuld sno-.i ttoese as XI., X2, X3 !Ind XII. 
c:xie ID limitations of floating-point ar1tlvnetlc. the 
flnt solution wilt Ile given as - l.9H9'l9999 rather 
11\an as -2 and the foortl\ as -4.9H999999 rather 
lhlln - S. 

The ~ry "PRINT?" lo'lll oe srown again, 
offering tne option of printing tne calculated 
results. 

EXecutlal Tunes 

A system Of five ecµiUons will take aoout 6 
seca ICIS. Ten e1µ1Uons: 42 sa:u ICIS. Twenty 
e<µitlons: s mlrutes and 20 sa:u OS. Thirty 
~lions: ).!st lnleT 16 mlrartes.. 

The message "NJ so..· wilt Ile displayed lo/hen 
there Is no llllq..e solutlm to the system Tnls 
occun lo/hen the system Is either Inconsistent or 
deper00itL 

N7r//n RotJer, 407 N7rtl? J$t A~ 
M81'$118//towt1, IA. 50158, Sl.ttnltted tnls routine. 

, JJ:HEXT J ; 
LPRIH! "C " ;Al 
J, J >: LPR J N T : 
NEXT J 

40: CLS :FOR l = ITO 
H- 1: IF All, I>< 
>0THEN 50 

11 :FQR J=l • JT O H: 
JF IH J , 1>= 0 
NEX T J: PRJHT •• 
NO SOL• : ENO 

42:FQR K= JTO N• J : 
M=A U, KJ , A(J, K 
l =Al I, 10, Al J, K 
l =M: NEXT I< 

50 : FOR J = l •JTO N: 
FOR K= l • I TO tH 
J : AU, I< l =A lJ, K 
>-AU , V.) l'AU, I 
>1AlJ, )):NEXT 
l( :H(Xr J :N[XT 
J 

SJ: IF AlH,H1=0 

PR I NT "NO SOL" 
:(HO 

sz:n=H•J: FOR J=N 
TO ZS TEP - l : 
FOR J~ JT() 1-J: 
AlJ, Ml =lllJ , Ml ­
AlJ, 11 1'1\lJ, Mlt 
All, )):NEXT J: 
HEX! l 

63:1'0R l : ITO N: 
PR INT "X"• STRS 
)'"; "ilH J , 1'1)1A 
l J , l 1 : H(X T l 

10: INPUT "PRI NT? 
" ; As :LPRJH T "S 
OLUTI ON:": FOR 
J = I TO N: LPR JNT 
S TR$ J• " " ;AU 
,M)/A(J,l ) : 
NEXT J : LPRJH T 

STATIIS l • 890 
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ISOM:TRJC CPAWIN3S 

RiCMrd H C/lrystie, J 1/$.?Q E. Wa/Oroo!<, 
Haciencta Heights, CA 91745, provides tnis 
progrM'! that is oeslgneo to make isometric 
drawings. Tl'le nuntJer of components per drawing 
Is oepenoen t on the amount of memory in your PC 
as sr.own in tne accompanying tao le. 

CQl11)0!1€nts are rectangular or cylinar ical 
solids. Tl'le axis of rotation for tne cyllnoers is 
either the x, Y or z axls. A scale factor Is inputteo 
oy the user. If a scale of 1 is selectea, alt 

Pl UJJ ar 11 tsanelI!c OllJttlfYJS. 

5 "3VJIEll2" 
11 a.EAR 
lS ITXT :ca.CR 0 
20 C•- 1 
50 OIH X(15, 26), Y 

(15, 26), Z(15, 2 
6),C(lS) 

70 OIH R(26 ), T(26 
), 8$(15), G(l5) 

72 GOSUl 300 
75 IIAJT "SCALI:?" 

, S :S•l26. 5823• 
s 

80 CSIZE l 
81 LPRINT "SCALE• 

",S/126.58:LF 
l 

82 LPRJNT " I() 
LP RT 
BK" 

83 LF 1 
100 Itf'l.JT "WANT AN 

OTHER 111:11?",A 
$ 

101 IF .A$• "N"MN 
430 

105 Il'PUT "lTEH MJ 
HBER?", N 

106 IWUT "COLOO?" 
, C(N) 

110 I NPtlT "BOX or 
CYL ! l-OER (B/C) 
?", B$(N) 

11 1 IF BS(N)•"C" 
T~N 700 

115 INPUT " DI ST UP 

? ", " 
116 INPUT "OIST RI 

GHT?'", U 
117 INPUT "DIST BA 

CK?", V :V•-V 
120 I WUT "BOX f£ I 

GHT?1 
.. , z 

125 I r-.PUT "BOX I IO 
TH?", X 

130 IM'IJT "BOX Cf P 
TH?", Y:Y• -Y 

133 GOSUB "E" 
134 G(N),. 16 
135 X(N, :l )=U:Y(N, 1 

)=V:Z(N, 1)-W 
140 X(N, 2)=U•X:Y(N 

, 2)=V:Z(N,2) =W 
145 X(N, :3) =U•X :Y(N 

, 3) •V•Y :Z(N, 3) ., 
150 X(N, 4 )=U:Y(N, 4 

)=V•Y: Z(N, 4) =ill 
155 X(N, 5) =U :V(N, 5 

)=V :Z(N, 5)= ' 
160 X(N, 6 )=U :Y( N, 6 

)=V :Z(N, 6)=W•Z 
165 X(N, 7) =U•X:Y( N 

, 7) =V :Z(N, 7)=11 
•Z 

170 X( N, 8 )=U:Y(N, 8 
)=V: Z(N,8) =W• Z 

175 X(N, 9) =U:Y(N, 9 
) =V•Y :Z(N, 9)=ll 
•Z 

180 X( N, 10)=U:Y(N, 
lO)'V•Y :Z( N, 10 
)=W 

185 X(N, 11 )=U: Y(N, 
l l) =V•Y: Z(N, 11 
) =W• z 

dimensions are In !~. The color of each I tern 
may Ile specified. After an Item is dtawn, the 
program asks if you want anotner item, ttius you 
may make drawings of single or rrulliple Hems. 

The program ls written In BASIC so It is slow. 
Drawings ar'e limi ted in size to the Oista'lee that 
the printer can !Jack up. 

After an initial vtew nas oeen ora"'n you C<Vl 
alter tne scale or viewing angle. A rotation of 30 
oegrees and a tilt of 10 oegrees is nice. A rotation 
of O oegrees ano a tilt of O degrees pr()()Jlces a side 
view. Rotating to 90 oegrees results in an end vie..,. 

190 X(N, 12 ) =U•X :Y( 
N, 12) =V•Y: Z( N, 
12) =W• Z 

195 X(N, 13)=U•X:Y( 
N, 13) =V•Y:Z(N, 
13)=11 

200 X(N, 14)=U•X:Y( 
N, 14)=V•Y: Z(N, 
14)=1•Z 

205 X(N, lS) •U•X:Y( 
N, lS)=V:Z( N, IS 
)= W•Z 

210 X(N, 16)=U•X :Y( 
N, 16) =V:Z(N, 16 
) =ti 

220 GOTO 1.00 
250 I NPUT " TAPE RE 

AfJY ?" , 6$ 
252 IF Bt~"v" T>f:N 

256 
2511 GOTO ZSO 
256 RfTURNI 
300 INPUT "LOAO FR 

OM TAP€?", 6$ 
305 IF 6$• "Y"Ta:N 

315 
310 RETl.RNI 
315 Ii'l'IJT "!#HAT Tl 

TL£?", 1$ 
320 GOSLEl 250 
330 INPUT llI$;X(• ) 

, ~(· ), Z(•), N,S 
,C( • ), 1G(•),6$( 
•) 

ns RETLRI 
350 I f'f'UT "SAVE ~ 

TAPE", 16$ 
355 IF B$: "Y"MN 

365 
360 RETLflN 
365 ItfiJT "!#HAT Tl 

ILE ?",!$ 
370 GOSU3 250 
375 PRINT Bl$;X(•) 

, Y(• ) , Z( •),N,S 
, C( • ), G{• ), 6$( 
• ) 

>80 RETLflN 
430 GRAPH 
450 GL~ (30, -

250) :SOOGN 
455 T=25 :F =35.26 
460 FOR M= l TO N 
465 GOSLEl "OOAW" 
470 NEXT t1 
475 GL~ (O, - 3 

00) 
480 I~T "NEED AN 

OMR STRIP?", 
0$ 

485 If D$• "'N"*N 
491 

486 Gl~ ( -215 
, -500) : SORGN 

488 K=K•215 
490 GOTO 460 
491 I~T "WANT TO 

REVISE DATA?" 
, A$ 

492 IF P.$="N"TH:N 
500 

1193 GOTO 100 
500 I WVT " 111\NT AN 

OMR llIElf?", A 
$ 

510 · I F AS= "N"llEN 
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Tilling to 90 Cligrees gives a top view. Large 
drawings are prooxeo oy pasting logether strips 
side- by- side. 

Drawings may a1so oe stored on tape for lorq 
lenn storage. 

Caution: 8e sure to cnange the OlMenslon 
statements in !Ines 50 eno 70 In accorcDlee wltn 
the accompanying table' Failure to properly size 
lne arrays to matcn the memory available In your 
system can result In trrc>roper operation a-id loss of 
data 

990 709 IF BS="X"n£N 
511 I NPUT " WANT AN 730 

OTHER SCALE?", 710 IF 8$•"Z"n£N 
cs 750 

512 IF C$="N"l f£N 714 FOR A=1510 375 
520 STEP 30 

514 I NPUT "SCALE?" 715 K=l•A/30 
, S: S= 126 . 5823• 716 X(N, K}=U•F•SIN 
s A:V(N, K)=-V-F• 

520 INPUT "1-0RIZ . COS A:Z(N, K}>W 
ROTATION?", T 717 NfXT A 

530 INPUT "VERTICA 718 FOR K=14 TO 26 
L Tll T?", F 719 X(N,K) =X(N, K-1 

536 GLM SOR (K. - 2 3} :Y(N, K)=Y(N, 
00) :SORCN K-13) :Z(N,K) =H 

537 K=O •II 
540 GOTO 460 720 NEXT K 
700 INPUT "DIST ll' 721 GOTO 100 

?", " 730 FOR A=15TO 375 
701 H-6'\JT "DIST RI STEP 30 

GHT?",U 731 K=l •A/30 
702 INPUT "DIST 8A 732 Z(N, K} =W•F-aJS 

CK? '", V P. :Y(N, K} =-V-F• 
703 Il'f'UT "RADIUS? SIN A:X(N,K) =U 

.. ~ F 733 t.f.:XT A 
704 Ilf'UT "f£IGHT? 734 FOR K= l4TO 26 

"' H 735 Z(N,K)=Z(N, K- 1 
705 G(N} •26 3}:V(N, K}=Y(N, 
706 TEXT :CSIZE I: K- !J):X(N,K}•H 

USING "n11 .1u •U 
" :LPRINT N;W;U 736 NEXT K 
;V 737 GOTO 100 

707 TAB 7:LPRINT" 750 FOR A= 15 TO 375 
R; •;F; .. H= " STEP 30 
;H :LF I 751 K=l •A/30 

708 I l'f'UT ·~A 752 X( N, K) =U· F• C:OS 
XIS (X, V, Z)?", A: Z{N,K)=l•F• 
8$ SIN A:V(N,K)=V 

I~ Ml ~·d ECJJl_,t DoU Stor09t 

s 7 .JI: Ill-.!• _.,in. 
10 1u.n.. 
u 14.lJ: lU: -..!• - 270 in . 
20 17 .Sl 16K tb:kil• - 360 In. 
~ 20.ll 26'l ~-

753 NEXT A 870 GLCURSOO (0, 0) 
754 FOR K=l4TO 26 880 RE TIR'l 
755 X(N,K)=X(N,K - 1 940 "E":TEXT : 

3}:Z(N,K}=Z(N, CSI ZE l 
K- 13) :V(N,K)=V 952 usrr,,;; "HUU ,81111 

-H " :LPRINT N; W; U 
756 1'£XT K ;V 
757 GOTO 100 953 TAB 7:LPRINT Z 
760 FOR K=lTO 13 ; X;Y 
761 LINE (R(K), T(K 954 LF 1 

))-(R(K•l3), T( 955 REll.RN 
I( + 13)) ~o GOSU3 350 

762 t£XT K 99S PAUSE "8V-8Y ! " 
763 RE TI.~ m Et() 
800 "ORAW" STATUS 1 2961 
810 FOR I =lTO G( t1} 
820 R(I )=X(M, I)• 

COS T- Y(t1, I)• 
SIN T 

830 T(I)=- X(t1, I)• 
SIN T•SIN F- Y( 
H, I )-COS T• SI N 

840 
F•2(t1, I}-COS F 
R(l }=R(l)•S : T( 
I):T(I ) • S 

8112 r-.t: X T I 
844 C:C•l 
81•5 IF C>3Tf£N LET 

C=O 
847 CL ClllSffi ( R (1 ) 

848 
, T(l)} 
FOR I =2TD G(M} 

850 Llt.f: {R(I-1), T 
{I-1))-(R(I), T 
{I}), 0, C(M} 

860 Nl:XT I 
865 IF 8$( t1}= "C" 

THEN GOSL6 760 

POXIT COIPl/lER llEllSlETlER luut~ 
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INSD:E TH: PC-1500 

This Is the fourth part of the current series on the 
Sllarp PC-1500. (l"Ost of this lnformatlon Is also 
applicable to the Radio Shack PC-2.) This valuable 
aata Is St4)1)1\ed thrQU\11 the deel!cated efforts of 
N:JrllnRober, 407 /lbrtll lst A~ 1'18rs118/ltown, 
IA 50158. This issue picks L4J from ..mere we left 

off In Issue 3 3 of PCN. Thatls, with a contlruatlon 
of a brtef surmary of a ruroer of the routines 
contained in ttre ROM of the PC-1500. Specifically, 
Norlln was discussing the swroutlne at address 
8D2EA that Is capaole of searching for a BASIC 
progr~llnr 

, A dat.~ b:,ite r"••Js t f o l \01,1 t he i nstruction o:;,., \ \i n9 U1is s 1.1.bro•Jtine . 
I f t he '\ i n e so•J.9ht i s n•:.t t'ouncl , th is d ,..t .o. byte is. a.•:Jcled t o the ret•J.r n 
address, •.J i th UH o::onta i n i n9 0 B. 

i'l:s -3-"' <>. lt<:rnative .. a sea.ref·, f'6r" ~ s Pecif'ied l i ne Y11J.r~b?t' ( b1.1.t r..:;t f'o t" 
a 1 abe l ) ro;~.Y b'!? be':l1J.n .~. t the addres s Poi n ted to by START OF Eli I T . ni is 
is done b:,i s•J.brout i n E' D2E0 .. • .. Jh i o::h is iden t i c .;o, l in ~ ll C•ther 1"e sPe•=ts 
t o the .a.bove su.bro•~ ti ·11e . 

t<: E '-r' E:C• A RT• 

POLL OF KE'IBOARD 

S~•.bro1J.tin<: E42C lo:lads A \·Ji t f·, the <:o•:le fQr th>:? ke" (oti-.e.- th~ n Bl·EAK " 
t h<>.t i s ci.tt"t"en t I:! de·Pressed . If no kE·:.< i:; dE·Pr essed . A •.J i 11 t•e I -=· ~ded 
tJ i t~·, Zi?r°'o . R€;3 i~. t:.er· Y i :;. 1.1.1.t1ct·i~.'<1YerJ ~:i~ t r1e ::.•.lbt"'O'J. ti Y1e . 

01 SHI FT OF OFF 19 RCL 2{1 - .c c 4 3 [' 4 B K 5,3 .-. .;..J ·J ~ ·=· 
02 SML 1 1 Fl I B DEF 2E -··· ...:·V 

.-
"' 4 4 [I 4 r: L 54 T 

o:3 \.;?ft 12 F2 IF MODE 2F / 37 
., 
' 4 "' •J E 4[1 M 5:, I) 

139 temP '\ate 1 ":• F"' 2 0 SF'ACE 30 0 ? •:. 8 46 F 4£ t I "'' '.,I •J •J •..J'J ._1t , 

0f1 d 1.Jl,1fli 14 F4 28 ( 3 1 1 39 :9 47 G 4f 0 57 l·l 
0B II p 15 F5 2 9 ) 32 2 1r1 - 48 H 50 p C:'. ·:0 

·.l'"' ·~ 
" 0C r i '3ht;. J6 F6 2A .+: "':•? 

·Jv 3 4 I A 49 l 5 1 (J 5'.:1 " 0D ENTER ! C• 
~· 1:L 2 B ... 34 4 42 B 4A J 52 ~ r '3Ft t.. 

l·IA I T FOP. J MPIJT FROM KEYBOARD 

S •J.b t-·i:11J. ti Y1e E24:?. Pt:• l ls t t-110? k e~ be·~ t··rJ :_t r1 t i l ? .,,_ o;-::i i:.-,rfi? 1 -; ,~i r·, t: ~ i (1~•:; . 
E;<·::e~· t:. f •")t .. t i·1e SHIFT,. ::.r·1L .. ~ .-.d [lEF k e~ s. l,1,..1~ ·1 1 1:~ ·. -3.i: t "3.E. Pt• tf l X~.:.) ,• tt-1i? IJ So? 
of· .~ k -=·~ P r ·orj1.i 1:es ~ J"·~ t1.1.,,. ... ~,,. i,.• i t>-1 ;: c t-1.? r ~ c t .. et"' i:o::ido? i r1 A. T i"I'? 7- rl'I l ·r11.1. t:.; 
P(1tv'='r ·•:1otJ)l t 1 t•)er o f' o?t'.;i.tes •:J•.1.t i ·c1Y t. t·,-:· • . .1 .:i. 1 t . F~ie- ·~ i sti:r· '.,> i ; '.'.Y1•: l 1-3 Y•·~ed . 
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The codes. for cofltro l a10d 'l'd1tl\'19 l..e>is re<1u1r1n9 the SHIFT Pr'l'ft < 
a re as f o l l O•·•S 

IA CA I 0 DEL IE SHI FT/ 110DE 

Thi: cod!?s. for a. l~ ha.b'!'t ke:.<; Pref'1y<>rJ blJ DEF • 1··11 thi:ir ASC II codes 
P l 1Js 4 0 . Tt·•·? ot.11•.: r· ~~e~~ ~':.Ct:::'F't.J.119 t.1 1~ DEF F'r t?fix •.1.s.>? t.•1e s0? •;od'="~: 

80 DEF SPACF. 9 [1 DEF = 
The r-od<!' f'o;r BREAK is 0E . l f BREAK ha!!> bee,, ke:,io<d .. E•.<bro•.1.t il•e E243 

wil l continue to ret ur . wi ~h t ht! r-odP in A each t1 Me i t i s c3 \\ed1 
IJJ1ti I b i t. I of >. ddr>?sS FftOB ir. t h '? [ / Q Port 1S c le'.3.r o<d . 

DETECTIOH OF BPEAK l'EY 

Ca l I Fi6 ( E451) 1J111 cl•?ar f\,. 9 ;:, if BPEAK IH.S be.e·r, l ' E'°ed. There IS 
n·? e ffect on the CPU r e9•sters or o•·· o ther fl ~9s . 

If BREAK has bEe;, ke:,ied. th1"' •11br o•.•t1 ne •J I 1 l co«•ti'owe to ret•.1r\\ 
•Ji tt·, fl ,a Z c l e •r'-'d ~ .. ch ttrooe 1 t I' c .1 l led, uroti I b i t 1 of ?ddress 
FOOB 1 n the 110 f' ort 1~ c \e.•1-.,.rl . 

"(1 I -=: F· L- A ".-' 

T• ·P .-,,y, .. f' f1t .;. r.f' t~1~· C•.ll""SC1r Po t 'r•f°'='r"· '78';"5'l :,::.Pecif""' ~ co l•Jt•l)l o f dot s 
,..., t h~ I ;r, ,.h- e>h-, . c•::.l•J r.-.r1: v·~ nurrtbo<red f'ro rro 00-9£ ( 0 - 155 dec11G<1\ ) . 

Tn rLFAP {IJSPLA't' 

r~\I IO? <FF7P -:1 ,,.~ rs the rJ1sPl.3~. Pe91sters X <i.r1rJ 't' are unch~n9erJ . 

TO riI"Pl Al' PATA IN PG 'OP. S TP itlG POINTED TO fN P0) 

.::. t ~ ·~ r.11 t J ,,.; EP.CA r•1<3 ~ l:11? l•.S'?d t o r:J 1. s r> l ~ 4 n•.1 r.-16?-r· i c rJ~ ta. cor1t..~::ii l rio?d 1 Y1 F·C!J 
t <;, i',.'Ptl \•i rlPr\r11~l ('1F l:-ilt-3 t··::i ). O f'• fl striY'l9 P ~·i Y1ti?rJ to b'.! R0 . Di :;Pltt~ 

1.1 1 l l bP 1 '' de f 'a11lt t't:•t'M , t . Stri \"1·~ ;: ~,...+=> d isP\ 1.=ted l~f·t- Jostif 1 '?d 1 ar1•:i 
'(111 ~,~~-. i .- ri .. t, r· i ~··1t-j 1,l~. t ! f i qrj . Pt"''!'t:l?de b:... $ tor· i Yt9 2'3 ~.s. t~-,e \/ ~ \ IJ,~ r'1f 
t h.:- ft i"~ I , ., P•r.>rr,<>t er· ( 7880) . 

TO DI SPI A'•' NI 11·1FP f f' CONTENTS OF R0 . FnRMA TTEO 

Ttii: rf i ::: P l , ._. '·' j l \ l"i~ f O t .. ftt€d b'?9tnr~1 -.·,9 , t t t-1 11? l •:ic ::i.t i ;~y, P O 1 t"1t ed t o b~ 
t .... -' t'11r-.:nr· P1:J1r1to,-- <7875 ) . C'Jlit~ .... t= o f" PO J'lll,}St t· ~ i Y1 d~-: irn,;1 l. 

7835 Ed1t\Y19 •:}·.~,·- 2 .- t.:>··- . \ f'). t:Oflaf'l .;I: CC P'?t .. :tf:.lo")(I :::!C). ror"c~d 
e1<)n. 4(1 , •~t9r-i;I fl\ \ .:;>.(! . 5.C 1~ ·nt1f'ic forM~t 
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789 6 : Nu~·,ber o f ch <'.r.~.cters Prec e d i n9 dee i 1<t<>. l Po int , i nc lud i n9 
sPa.ces f or si 9n <a nd o:ol'1Ma.s, vJh<?\'1 sP ec ifi ed) . 

7898 ' Nur.1ber of chara.cte r s i nc l ud in9 a.nd fol l o •.Jin9 deci ma l Po i n t 

( 2) Lo.i.d A wi t h 00 , 0 L o r 0 2 .. t o s Pec i f "' t he Posit i o n o f t he 
c h<1.r ac: t e rs to disPl a~ ed, a c c •::>rdi r.9 t o t he f o l l o\J i n9' 

A=0 0 : da.ta disP la~ ed r i 9ht- j •J.s t i f iE'd i ·n 13- c ha.r acter block 
A=0 1: d a t a. d i sPla.~ed l eft- J o.\s ti fied in b l o ck o f wha tever size 

is r eq u ired ( •J.P to .3. r~a>< i rr11J.r~ of 16 c h ... r a c ter s) 
A=02' d a t a. di sP la.~ed r i 9ht - ,ilts ti f ied i n 2 6- cha.r a c t er b l ock 

Then e xe c u t e Cal l 96 <EA78 ).. t o f orr<1 a s tr i n9 of chara.cters <in the 
a rea 7A 10-7A34) to r eP r e se'nt t h" dat~. to b e- di $I> l a:.i c-d . 

( 3) Execute t he i nstr1.tc t i o11 STX u; t h E'n e xecute Cal l 92 <ED00 ) . 

The cur so r Poi '(ot e r wil l be OJ.Pdate d to Po int t o the nex t <'.va i l a ble· 
d isP l a.~ Po s i t i •:m . F l a 9 C tJ i l l be s e t i f the d isP l a ::i ha.s been f i \ led . 

TO DI SPLA'1' A STRI NG POI HTED TO BY RO 

Execute Ca. l l DC <DEBC ), f o llo\Jed b~ Ca ll 92 <ED00) , 
~ o inter •.J i ll be •.1.Pd a.t>!?d t o Poi nt to t he nex t a.va. i la.bl e 
F l-3.9 C 1µi l l be s e t i f t he d isP l .~.Y h a.s bi?en f i l l ed , 

TO DISPLAY COHTENTS OF OUTPIJT BUFFER 

Th e cursor 
d isP l a" Po s i t ion. 

S o.\br ou.t i n e ECFA dis P l.;i.~s the contents of the Ou.t P1J.t Bu. f f e r s t a r ti n9 
a t 7 B60 , e nd i n9 \Jhen the disP l <t.Y is f'i \ led . Ch;,>.ra.•:ters a.r e ente1' ed i n t o 
the di s P la~ be 9 i11n i n9 at t he Po s i t i or1 s Peci fi e d b;i the Cu.r s or F'o i n t e r . 

TO DI SPLAY A SEQUENCE OF CHARACTERS 

Sl.'.broutine ED3B \Jil l d i sP l .~.Y a sequence o f c h ; .r a.cter s '"hose c odes 
a re l ocated an;,iwhere i Yo rner11c1r:; . Precede b Y loadi n9 IJ 1.Ji th t he be 9 i n n i n9 
~.ddress o f t he s t ored c o des, a n d XL tJi th t he nurqber o f codes . The 
clH.r.~cters '.J i 11 be entered ir1t o the d i sPl a.Y b o?9 i nriin9 a.t its l e f t e r1d , 

TO DI SPLAY A PROGRAM L I·NE 

Tt"o>!? line to b>!? d i s Pl3.'.o!ed oqus t be Pv.t i nto t he I n P1J.t B•.<.f' f'er, st~.rt i n9 
•.J i th its t •,•c•-b;< t e I i r10: ·r1wqbe r , or<i it t i n9 t he l i 'l'1k b;o te, a n d c on t i n•J. i n9 
\·J i th t ho;? c od es f or t he P.AS I C s t a t e me rots in the l i n e , A l i nE l'oil.Y be 
P l ;,i.c e d i n to the Ir1P•.1.t P.•J.ffer i n tha.t f orrq i n any o f t he f ol lo1~in9 tJ .~ys : 

( a.) Subroutine D26F rna.::i be 1.1.s o?d t o P l a.c e t he f i r st BAS I C \i11e i n to 
t he InP 1.1t ±:1.1.f f'e r; t..he SEAF:CH Po i nt e r •.-Jil l be s e t t o Po i nt to t ha t l i n'!? , 

<b) Si.1br·out i nE' D2EA r•H Y be used t o l ocate the l i ne tJhose n•.1.1<1b e r h a.s 
beer. l oade d int o U. <A da.t<>. b!l te , ~Jh ich ~J i l l be .~.ddE'd t o t he .-e t w·-n 
<1.dd•'ess i f the s Po:c i f i ed \ ine do es no t e x i st , ~1 1.1.s t f o l lo~J t h e instr•J.c ­
tion ca \ l i n9 thi s s1.1.b1-out i ·11e . ) Aft.er e xecution o f s •J.b rou t ine D2 EA, 
l oad XH a Y1d XL •.J i t h t.he conter1t s o f i8A6 a nd 78A7 ; d e c r emen t X t \Jic e; 
a nd ex ec o.\t e sl1bro•.\ti ·r,.: D2DO. The s P>?c i fied t i n-= tJi I \ be i 11 t.he I nPl•.t 
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Buf'f'er, a:nd the SEARCH Po !11ter tJi 11 Po ir1t t o tha.t line. 
<c> The F'ro9ra~·, line that fol lOtJS. t he- one curre ·11tl;i Pointed to b:1 

SEARCH M·~" be P\a.ced into the lnPut B•J.ffer, t·Jith ·3.U.t•::i r~a.t ic uPdatin9 of 
the SEARCH Po i nter , b:,i e xec•.kt.io11 of s 1J.brout i ne D2B3. 

Af' t9,.. the BASIC li roe h~c. bee1·1 Placed i r1to the I nP•.1.t B.1.ff<?r, it is 
disP\a:1ed b!I ex ecution of' s•.•brou.tine E8CA, Pr ov ided that an aPProPriate 
•,1a \ ue has been s t ored as the DisPla.!I Parall\eter <7880 ) . .Hth 10 as that 
va.\li.e , the l ine is disP\alled trorq its s tar t , withm.1 t a c:>lon tol lo~iin9 
the I i ne Yo•J.11\ber i n the disPl.!Y; 1•ith 14, the colon wi 11 oe i nc l uded. 

The cv.rsor '"il I be i nclv.ded in t he d isP \a." if the Di sPlall Parameter 
cOY1tains 50 (no colon> or 54 (color. i nc l uded ) . Re9is ter Y r~ust be 
l oaded •,iith the address <in t h e InPut B•.kf'f'er ) a.t 1.,•l1ich t.lw cursor i s 
to a PPear . 

TO DISPLA'r CONTENTS OF INPUT BUFFER, IHTH TOl<ENS EXPANDED 

Subroutine E3CA, 1•ith the DisPla!I P<>.r~rneter <788@) cont<".inin9 zero, 
d i sP\ a::<s the contents of' the I r1P•.1.t Buf'f'er, startin9 at 7BB0, endin9 
•Jhen a 0D code :s reach<;>d. <The l nPu t Buffer Mall be fi \led ••i t h '30 
-:odes Pre cecl in9 this, bl! exec•.1tion o f subroutine D02B. ) 

The c •J.r sor \.Il l\ be i nc l •.1cled i n the disPla~ if 40 is •;s ed as the 
Di SF' I al' P.i.r ameter va I ue; Re9i s ter 'r r0mst be l oad<;>d •.Ji th the ... ddress 
<i'r1 the I r1Pu.t B•.o.tt'er) at •Jhi c h t he c o.r sor is to ~.PPea.r. 

TO DI SPLAY A SIHGLE CHARACTER 

Subro•.1tine ED4D enters t he character whose code is i ·n A into the 
disP l a111 at the Pos ition P'linted to b!i the C1Jrsor Poi n ter <7875) . The 
Cursor Pointer ,,, 11 be i ncre~•ented b"' 6 each ti ll\e a. cha.r~cter Is added 
to the di:s.Pla;i , Pointiro9 to the next c ha.racter Position. If t he ri9ht 
end of' the clisP ~ a:.. is rO?ached, addi tio·11a\ ch"racters \JrcP "-ro1.1nd to 
t he lef't er.cl o f t he disP la~ . 

The c har-..cter whose code is in A r-ia~ a. I so be Pl a.cecl i Y•to t he d i s P I a~ 
b~ :;.ubrou ti roe ED57. In this o:; .~se , there wi 11 be no a•J.t or<oat ic i ·ncrell\ent 
•>f' the Cl•rsor Poi nter . 

GRAPHIC DISPLA'r 

Subr o•.1.tine EDEF disP\a;is t h<? dots s Pec if1ed b:,, the conten t s o f A· 
i r. the col 1.1mn P ::>i nted to b11 the Cursor Po l nter . The C•.1rsor Poi nter i s 
not i11cremented a•.1tol'latic a l \~ ; Cal I SE <EDBl) ma.:< be used to do so. 

The dots disP\a~ ed are determimid b'! the bits c ont.aiYled i n A: 

01 ToP clo t 
02 2 nd 
04 '3rd 
08 4th 

10 5t t; 
20 6th 
40 BottoM 
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TI M EI• D ELA ',-' 

Ca. l \ AG <E88C) Prod•.•.ces a de \a.:,i, eQ•J.a. \ in dt•.ration t o t he Prod1,1c t 
of 1/64 secc•r1d b:; the content s o f Re9i ster· U. If t.he BREAK ke~ is 
Pressed d•.1.r i ,.,g execu ti or1 of' this routine . the ti mi n9 c:; c \ e ends, and 
there is a ret•.1.r·,1 •.J i th f'\a9 C set. Pegister V is not affected, 

This s •J.broutine r•l<'.\f be used to Prt;•du.ce the equiva\e\lt of J. PAUSE b:; 
effectin9 a terr.Porar!:f dela\I while ir1forrr1a.t1on is bein9 di sPla;ied. 

BEEP 

Subri:.•J. t ! ne E669 i s e <i u. i val ent to BEEP 1. It i 9·.-,ores BEEP ON/OFF . 

S•J.broutine E66F Prod•.lces a. t or1e tJ i th Pitc h deter~iined b\f UL, arid 
duratio·n deterrriined b\f X. BEEP ON/OFF i s i9nored . The freq •J.enc!I of 
the to"ne is aPProxirriJtel;i 59230/(7 . 47+UL) cF's <ca.lctt.lat'?d in decima l ) . 
The duration <n•.1.fl'1ber o f c11c \es) is &100 less t han the conto?nts of X. 

POWERDO WN 

Subro•tti rie CD71 i s eq ui 'Ja 1 ent to OFF. 

TERM INAT I O N A T 'REA DY ' 

A "'achine-\arr9tJ.a 9e Pro9rarr, 1<1a~ be ter111inated b;i settin9 the comPuter 
to ._R"?<t.d" ' mode, in tJhich it is a.tJa.it in9 f•.1rther instructions frorri tl'1e 
ke;iboJrd. 

TERMI MATE IHTH DISPLA'1' 

Ca.\ \ 46 <C:A:3D) s ets ·'Read~' rr1ode, ret3.i'r1i r19 the d isP \ a;, conter1ts. 

I f' subr ou tine E8CA h;is been •J.sed to Prodti.ce "'· disP l <i. '1 wi t h the 
cursor corrtained i r1 it, the c•.1rso1' left and ct1rsor ri9ht ke!:is wi 1 l be 
en~.bled . <In othe1-· cases , however , •J.se of the cursor co·ntro\ ke!:ls MJ.!:I 
result 1 n a me.;i:n i n91 ess d 1 s P t.a.;i . '> 

TERMINATE l~ lTH PROMPT MARK 

C ... \ l 42 <CA58) r.,i i 11 F>\a.ce the co...,PL•.to?r in 'Rea.d~' r<iode , 1.~ith the 
P rc•MI" t ma.rk di sP l a.!:I ecJ. 

POCKET COHPUTER NEI SLETTER 
, .0. ... 2J2. Se; • CT _, 

Do not sell this PDF !!! 



All and more a bou t Sharp PC-1500 a t http :/lwww.PC-1500.info 

INKEY$, INPUT, INPUT 11, INT, LEFT$, LEN, LET, 
LIST, LIST 11, LUST, LU ST $, LN, LOG, LPR INT, 
!VEM, i"EM a, MERGE, MIO$, NEW, l\EW 11,NEXT, 
NOT, ON_.GOSLJ8, ON. .. GOTO, OR, PASS, PAUSE, 
Pl, PRINT, PRINT iJ, RAOIAN, RAl\()()M, REAO, 
REM, RESTORE, RETURN, RIGHT$, Rl'O, RU-J, 
SGN, SIN, SQR, STOP, STR$, TAN, TROFF, TRON, 
USll'K>, V/'i. ard WAJT. 

Many of these 1.1111 Ile familiar to even early 
PC-1211 users, out note t.nat there are ITli:llY ne'N 
ones, sueh as tnose en<!lng In s (for string opera­
tions) and some ot l.hOse enoing in t11e 11 sigi (sUdl 
as EOU a) W'tllcn are associated 1.1\tn I.he "Easy 
StrrolatlonPro~rammlng" mode. 

PC-1 soo users as 1.1ell as 1250 atficionaoos 
may also note mat mere are no P€EK or PCt<E 
directives. This may Ile a disappointment to t.nose 
people 1.1h0 like to cJelve lnto machine l<npage 
programming. It cou10 Ile a real cnauenge - pemaps 
lrfl'OSSltJle - to "crack" ln to this PC ano utilize it at 
the machine level. On I.he other har'lel, I.he lack of 
PEEK and POKE C01.4J\eo 1.1ltn I.he fact tnat there ts 
a PASS (password) statement, coulo oe encouraging 
to soft1.1are oeve\opers. The PASS coomano all01.1s 
you to effectively protect a program so that \t 
camot tie listed, mocJ\fleo or coplecl. In earlier 
models, sucn a; tne 1250, the PASS C!lrecl\ve coutC! 
tie ciretrnventeo tly an astut e progr<¥TYner using 
the PEEK anO POKE directives. Since there are lots 
of astute prograrrmers aroo.ro these days 
(especially amongst reaaers of POV ), t rying to 
protect a program using the PASS cornm<n:f haS not 
oeen a very secure met.hOC! in me pasL The lacl< of 
PEEK and POKE in the 1261 may make the 
pass'-'Ord option more effective as a security 
cJevlce. 

PC-1500 progrcrnrners ml~t note t.nat 
statements assoclateo wltn printing operations, 
sucn as LCURSOR,are absenL The 1261 appears to 
Ile more cJlfflcult to program for use \H\tn a p rinter 
SUCtl as the CE- 125 or CE- l26P. This appears to oe 
rue primarily to tne fact mat in normal use on1y 

POCKET~ 

This machine language progrooi converts the Sf\arp 
PC- 1500/PC-l SOOA or Raato StlaCI< PC-2 into a 
sl~le wore! processor. Acrnittedly, It Is stretcning 
thinas a bit to call It a wore! processor. It will not 
re locate paragrapns, searcl'l for woras, ao 
automatic page ni.moerlng or print headers ano 
footers. But, it Is easy to team to use ana its 
c~ablllty may surprise yru. 

wnen me progr<YTl ls in use, all out aoout soo 
tJytes of RN-1 ls used as a text storage area USlng 

4 r .... J'S PID£T COl'llTO l(l&flr£R 

t'-'O ·tle\Cls ccn oe prlnteo m a 24-ctiaracter line. 
Al~rlc (string) data ls printed left- ).!Sl\fleC! 
wlltlln a 12-dlaracter flelc1. i'Unerlc data Is 
printed r\~t-j.lstlfleo in a similar 12- cnaracter 
flelc1. T'-'O 12- cnaracter flelCls make t.p a 
211-cnaracter prtnter llne. This ls somewtiat 
restrtcllve. You ml~t thlrJ< this coulo tie 
c iretrnventeC! by the use of LPR!NT USING 
statements. While the Instruction m<l1Ual suggests 
t.nal runerlc ana ~rte C!ata can tie mlxoo 
within a pr\nteC! line throe.qi LPRINT USING 
formats (sucn as 111.11~•·•~ tests 
lnelicate you can only sw1td1 from string Clata to 
nuner\c data (or vice-versa) once within a prlnteo 
line! This makes It toe.qi to print fancy stuff (ao 
"pretty-printing"~ 

(There Is a 1Hay arcx.nC! this limitation. It 
requires that you convert runertc aata Into string 
formaL You can tnen ouua t.p, say, a 211-cnaracter 
strtng-varlallle that comlllnes several alplla­
runer\c segnents (lnc1U(11ng tnose segnents tnat 
were converted from runerlc forrrat) under one 
variable rare. This entire st ring can I.hen Ile 
pr\nteo out oy oeclarlng a USING format tnat 
consists of, say, 24 alpn<n.rneric cnaracters.) 

Consldertng that I.he PC- 1261 was really 
oeslg100 to flt Into a shirt pockets~ printer, it Is 
not surprising that Its prtnter- artvlng soft"'a!e ls 
somewnat limited corrpared to, for lnstcnce, tnat 
of the PC- 1500. 

All- In-all, I.he PC-1261 seems to Ile a nice 
advance In I.he state-or-tne-arL Having HK or 
user memory availaole in a truly pocicetaole unit Is 
nice. Being aDle to maintain your library or 
prograns from I.he earlier PC-1211.IPC-1250 
moaels is cJefinltely a plus factor. k<Q, having 
advcn:eC! features sueh as 2- dlmenslonal arrays 
ano tne "automatic calculation", (~lea w!tn tne 
extra memory) Is a nice 1<le1<er. If )W have Ileen 
t.nlnk Ing alJOUt upgraatng your pocket corrputlng 
power, lake a good !oak at the PC- 126L It may tie 
just the solution to your 80\ranc\ng needs! 

a PC-lSOOA ~ppe<l wltn a CE-161(t6K)memory 
ITOO.Jle, this means tnat you nave over 22..000 bytes 
o r character storage! You sin-ply type In the text 
you want printed ano t.nen tell tne COO'l)Uter to 
print IL Printing Is dore In vertical format, 
separated into ~ Of t1Jelve 42-cnaracter lines 
eacn The ctn1JUler 1.1\ll oetermlne 'w'tlere to ena a 
line to avola splitting a wore! and It \o/\U left- ).Jsllfy 
eacn prtntea line. You may Indent peragraph$ ana 
center headings. However, centering of lines Is not 
automatic. 
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Editing Is Slfll)llfled Dy tne fact tnal you use 
tne cursor controls t.ne scrne way you are 
accust.omea to u<>ing lhem -- wltn a few \flllrove­
menls! Insertion and clelellon are auto-repeaL The 
CCJnllUler will conllroe Inserting or deleting as 
long as you keep tne Key teld down. 

Tert may be saved. loade<I or merQed from 
cessell~, In the same sl11"4lle way ll Is done for 
BASIC prog.rams! 

l.Oidng tte Pro;p a 11 

You w\11 need lo load tre M.. code$ In the !Isling, 
using e\l/1er PCll<E statements or a 1'10nltor 
progTM\. ll ls 503 t>ytes long, out oeeos to oe done 
only once. You can save tne progrcm on cassette. 
YOU must have either 8 CE-lSS, CE- 159 OT CE-161 
memory modUle (BK or 16K expamlon}. Before 
testing tne program, save ll on tape 1nlng: 
CSA~ M "PCO<ET ~O"M800.M9F6 

Tl'\er1, If you have maoe any errors In enter1ng tne 
program. at least you won·t nave to re-enter U1e 
IJtlOle listing. 

Afte.r you nave a couectly-enterea p.rogram, 
you CM relocate it Oy specifying a <J!fferent 
CLOAO M aociress wnen loa:l\ng. The oest Cl'\Olce ts 
made Dy loaalng with CLON) M 256 . PffK 6.7863. 
This will Insure that you are using all tne memory 
your corr.,...lcr l"las ova.liable. (lh\$ progrem will not 
work l f loaded Into the 7COO - 7FFF area of tne 
PC-1SOOA) 

Since PRO and REserve mooes nave no use wltn 
U\ls program, tne PC stn.dd oe LOO<ed In U1e RLN 
mode as a precautlon against disaster. 

EJcecut1ng tte Pro;pa I I 
There are two aooresses used In CPLL state­
ments. O'le Is u<>ed When starting ~ the progr<S11 
and tne otner wnen continuing operations fol!O'J\rq 
a 8RE.<IK The first of ll"lese Is the Deglmlrq 
aooress at wl"l\cl'\ tne pro;iram ls located. This 1JOUld 
De ~00 IJllen uie progr<S11 ls located as Shown In 
tne ~ylrq llst\rg. 1r you have relocated the 
program as suggested ~e, the address would oe 
256-PEEK 6.7863. ~you oegln execution "'1tn 
CALL 6.3300 (or CPLL 256-PEEK 47863}. you "'111 
clear the entire text area I ICC ce, you "'111 want to 
oe caref\11 not to execute tnis call later on, t.nless 
you wMt to delltierately clear wnatever text yw 
l"lalle entere<I. 

The S8C()Nj of tne adelresses to oe 1neo In a 
CPLL Is ~lO (or ftl0•256-PEEK 6.7863}. To 
ma1<e things convenient, you CM put ll'lls address 
Into vartoole C. Then, If yw need lo contll'l.le the 
program after a BREAK (eltner Intentional or 

l.l"llntenllonal), you can slnllly execute CPLL c. 
Entering &1d Edltlrg Text 

After you have starteO up tile program will CALL 
6.3300 (or, If relocateO, CALL 256-PEEK 6.7863), 
you Sl"IOU!d see M lllderscore Indicating tne cursor 
posltlon at uie left end of tne display. Start typing. 
If you w~t to lnoent your 1r11ua1 paragrapi oy 3 
spaces, type 3 space Defore oeg.lmlng your nrrt 
sentence. All cnaracters, lnc!Udlng tne cµitatlon 
~ are usable. If you went to enter any or tne 
Characters laoeled abolle l1le REserve keys, you 
wlll need to SHIFT ror tnemNote ll'\atyoumayuse 
tne SM.. key In tne usual way. 

The cursor-tervrt~t keys operate In the 
normal fashion, wilt\ auto repeat 1¥11e111'\elel. 

Tile up-arrow and Clololn-arrow keys will cl'\ange 
tne displayed portlon or taxt by 26 Cl'laraCters. 
They also automatlcally repeate wnen lleld rown. ir 
~-arrow Is held, you can reac:n tne tleglmlrq or 
text fairly q.11e1<1y. ~-arrow may t>e usea to 
locate tne end of text. Note ll'\at U'1e operetlon of 
tnese keys Is sanewnat similar to their operatlon 
l¥l1el1 SC&'Yllrg baciC and fortn tnrou;fl tne Jines of a 
BASIC Pn:>graTI. 

Insert and Delete operate about tne same as 
tney normally oo. H<Never, ror m.iltlple Insertions 
or oeletions, you do not l"laVe ID repeat SHJFT wlll"I 
eacn use. FurthellTllre, U1e Insertion and deletion 
contlrue rapidly wnen tne corres- ponding Key Is 
nelo oawn. TOOs you may oelete sections of text 
rather qulc:kly. 

Keying ENTER "'111 dls;ilay a solid rectangle 
Ulal Is used to mark tne erct of a paragraph. This 
makes It easy to locate paragraph endfngs as you 
SC<r'l rapidly tnrou;f! tne text using the ~arrow or 
dOwn-anow keys. Remerntier to type tnree spaces 
followlng U1e ENTER It you are iroenUng 
paragraprn. Note also that U1e ENTER key shOUICI 
De used Immediately ronowlng the conclu<J!rq 
punctuation marl< of lhe last sentence In a 
paragrapll. 

To see l'\Ql,I many Oytes of l.nlSeCl memory are 
remaining, just tlolel dOIJn tile RCL key. Wilen you 
release this key, you "'111 Cle :lack to wt.ere you were 
oefore. 

To pr1nt tne entered text, key DEF P. A t>l~ 
line Is printed oetween paragraphs, except al tne 
I.Op Of a page. ' 

Nole ll'\al a seq..oence of more tnan 42 
cl'\aracters tnal are not separated Dy spaces wlll 
not f\l on a 42-Cl'laracter line. In tne t.nllKely event 
ll'\al Wet\ a wquence Is encOl.l'\tered, tne printer 
will stop. Yw wlll l'\aVe lodO appropriate editing to 
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3B00 FD 58 FD 40 38/C 0A 6C 08 89 
3804 BS FS FD CA 3880 14 BS E6 FD 
3808 CA 65 CA 50 3884 CA FD 42 F4 
380C cc 64 4A 00 3BB8 /8 5S BE OF 
3810 46 CA 52 FD 388C E2 81 02 c c 
3BM 6A CC 55 BE 3890 65 SA 80 SE 
3818 OF E2 BE 03 3894 6E 6C IC 89 
3B JC c:: BE 00 2B 3B98 04 85 oc BE 
3820 B!: 40 AE ?B 389C 06 6C 10 89 
3824 0e cc S0 CA 38A0 48 BS 08 28 
3828 So FD 9B SA 3BA4 FD CB FD 9B 
3B2C B0 6A 19 F5 36A6 15 ea 2e 14 

3830 88 03 FD IA 38AC SA Be JC FD 
3834 BE EB CA BE 3BB0 CA 6C 08 88 
383B E2 43 2B CC 3BB4 JO 68 20 0::> 
383C S0 Bl 09 4S 36BB 2A A4 41 : 1 
3B40 99 03 46 46 388C 28 99 08 cc 
3844 CA 6/ CO 42 38C2 52 19 00 BE 
3B48 Ea 10 er 40 3BC4 0; FO 6A 44 
381C 6C 08 89 0C 3BCB 15 6 ! 99 l'l4 

3850 s E se s 6 99 38CC cc 5(1 5A 19 
3854 2 J 54 16 05 38il0 FS 88 03 FD 
3B58 99 33 SE 28 3904 I A BE EB CA 
38SC 6C 0C 89 0C 3BOB BE £2 43 EB 
3860 l 5 98 2F S4 3BOC 78 0E 40 28 
3864 SE CA 91 4 ) 38EO cc 50 FD BA 
3868 44 56 9E 4S 3BC 4 AS 90 4 3 9 E 

386C 6C 0A 89 00 38E8 SD E9 78 0E 
38? 0 85 IA FO CA 38EC BF 6C 00 ee 
3874 47 98 03 DO 38F0 02 68 ;:>F 6 C 
38?8 98 06 44 BE 38F4 80 83 19 6 C 

38F8 20 Bl !5 11 

correct this condition llefore trying to prtnl again. 
The BREJ>K key (actually, the CN key) may oe 

useo to 11\sconllrue execution of the progran. 
There are l'#O reasons for Vcl"lllng to():) this: (1) yw 
want lo save or load text on cassette, or (2) yw 
Vcril to cµt ~ use your COITlJl.lt,er for sane other 
task. Ith 81so posslble to t.nlntentlonally pron thlt 
Key. To get back Into the program, yw ~ executs 
CALL c - - prov!oed tnat yw have prevtously 
storeo MD • the starting aocrress Into varlable c, 
as suggested earlier. Your text "'Ill tnen l Ef<ll 'oear 
tn the display, rt\tll 'Wtlere yru left off. 

If yw stlOUld use BREAK to lnte~t the 
prtnter while It Is busy prtntlng your text yw 
should execute TEXT to 1'9$6l the printer. 

The l'-'(::C€, CL, CF'F ~ Reseive-~ 
Selector Keys are lr«lperatlve while the program Is 
1'1.n1l~ 

38FC Bl B0 FD CA 39/C Ce 89 52 £0 
3900 84 A/ / 8 52 3980 ;:>/ 4E 0F 88 
3904 81 04 4£ FF 3984 09 E9 ;:>? 4E 
390B 93 06 A4 0E 3988 Fe 05 88 05 
390C cc S0 9E AD 398C BE 15 45 89 
39 10 6C 19 89 I ;:> 3990 0E FO BA DD 
391 4 45 99 03 F4 3994 a; C;:> 89 3D 
3918 ?8 52 54 BE 3998 FO CB BE A9 
391C OF E2 CD 10 399C OS BE 49 B;:> 
3920 00 BE EE EF 39A0 20 SB 15 46 
3924 BE E4 2C 99 39A4 CP S6 6A 00 
3928 05 9E f ;:> 5C 39A6 05 SB JS 44 
392C 90 99 FB AS 39AC 87 ?F 89 05 
3930 B0 00 DD SB 3980 AE 7? 4E BE 
3934 0C FD 98 4S 3984 I I 60 6E 2A 
393B 99 03 OD AE 3988 99 12 4? 87 
393C ?;:> 4E AE ?9 39BC :za BB 0S 62 
3940 F2 DO AE 79 39C0 99 OB SE 33 
3344 F4 46 46 CA 39C4 4 4 4'1 FD AS 
3918 6/ cc 6S CA 39CB CA 54 FD 2A 
391C 54 EB 79 F0 39CC cc S6 BE 84 
39S0 FF BE AC 9;:> 3900 F~ FD BA 99 
39S4 BS OB FB Bl 3904 ;f FD CB 48 
3SS8 12 FD ca 48 3908 ?B 1A ;:>F BS 
39SC ?8 4A 7F 43 39DC 00 43 43 85 
3960 BS 00 43 43 39E0 co 43 85 FD 
3 96·1 0E BE AC 0? 39£1 OE SE AC O? 
3968 BE Ai' 69 cc 39E8 BE A;> 69 FD 
396C 54 ED ;:>;:> 'IE 39EC BA SB 9£ BE 
3970 F0 BB 0C E9 39F0 AC BB FD JA 
39?4 77 1E 0F FD 39F4 Sf CO 00 
39/8 SA FD ca 8? 

USlrg cassette Tape 

Fol101Wlng a BREJ>X, the CSA~ dlrectlve may be 
executed (In lrrmedlate rrode) to record the text 
tnat Is stored In memory. The recoldlng may also be 
vertfleo using a..OAO? (As usual., the use of a 
specific file nane Is ccumal.) 

A previously-recorded file of text may be 
loacled Into memory using CLOAD (again, In 
li111lelllate mode) following a BREM. Text alreaay 
In memory (If criy) may first be cleared by the 
In! Uallzatlon routine (executed l:ly CALL starting 
aooress~ 

Executing !VERGE W'\ll ~id n!COTded text to 
tnat currently In 11e1lJ1y. (It ooes rot prevent yw 
from editing earlier portions, as ts the case with 
BASIC programs.) 
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Q!ntel1rg 
A heading may be centerea by treatlrg It as a 
paragr~ a-d looentlng <l'1 awrqirtate ruroer of 
spaces. For e~le, to center a 12-character 
head1o;l. rote that (with a 42-character line) tnere 
1o1\ll be 30 spaces left over. Therefore, \noent 15 
spaces then type In the heading a'lO follow It by 
ENTER (It 1o1UI look a little bit fl.my If this 
centered tieaalrg ~ lS to be located at the 
oottom of a page -- you }Jst nave to take your 
ChalceS!) 

Note that these centered heaO!ng may occur 
crily: (1) at tne very lleg\nn\rg of text, or (2) 
\tTfnediately fol\Olollrg the eoa of a paragr~ that 
ras oeen terminated uslrg the ENTER Key. 

ToC)Jlt 
When you are flnlsned uslrg the p1og1a111 Cfil lola'lt 
to ao sometnlng else with your corTµrter, key 
BREAK Cfil then execute NEW 0. 

~of Operatlai 

1. Load program \JIU'\ CLO.AO M 256-PEEK &7863. 

PERSPEC~ PLOT 

You c<Yl use this progran on a Shaip PC-1500 or 
Radio Stlacl<. P0- 2 to plot line se9ne11ts m form a 
perspective dra....lng. 

The line seg11e11ts to be projected crito a plane 
of projection He within acUJe. The size of this CIJ>e 
Is specified by tne user In response to an 11-P\.JT 
pr00'4lL The x, y in! l coordinates Of U1e end 
points of these segments m.ist be specified (as 
positive rumers) In DATA statements starting at 
line 100. The letters as a DATA Item specifies tne 
start of a ne:w sequence of cou iected line 
S0<JT16f'ltS. The final DATA Item smuld be the letter 
E, 'Wt'llCl'I Is Interpreted as tne end of tne \lsL Here Is 
<W'l e~le lllustratlrl;j the use Of DATA 
statements to proel.lee aCLbe: 

100 DATA 0, 0, 1,1.0 
, l, l, 0, 0, 0, 0, 0 
, o, 0, 1. 0, L l , 1 
, l , 1 .. 1 .. 1, 0 

101 OATA 0. LO. O. 1 
, 1, s, 1, 1, 1, 1, 0 
• 1, s, 0, 0, 0, 0, l 
, 0, $ , 1, 1, 0, 1, 0 
, 0, E 

The relatlonsnlp between tne x. Y ~ Z 

2. Execute C• MD • 256 • PEEK &7863. 
3. Initialize \JIU'\ C.ALL 256 . PEEK &7863. 
4. Start typing. (Or, key BREAK Cfil loael In 
previously-recorded text file using CLO.AO, then 
CALLC.) 
5. cursor controls operate with auto- repeaL Key 
ENTER to eoa a paragrapn Hold the RCL Key to 
see t'lolol rrucn memory I< available, 
6. Toprlnt,keyOEFP. 
7. To save on tape, key BRE~ execute CSAVE, 
retum to program vla CALL c. 
a. Tor:1-dtpress BREN< then Key NEW o. 

Do you kl'lOIJ Of any other lo/Ord processor lolt()se 
Instructions are that simple? Pe~ 'We oujlt to 
try Keeping tnlngs In perspective, hololever. This 
Isn't really a serious lo/Ord processor, let's acl'nlt IL 
(Ho-.! could It be, \Jt1en there Isn't even <W'l 
aposU'q:Jhe?) In spite of tno~ rrmy users may find 
It usefUI. 

llai<s for mis clever maclllne lcnpage 
program smuld be directed to: N:Jrlfn RtX>er, 407 
/\l;Jrt// Jst A~, Ma/'sll8J/(Oklf'l, IA 50158 

z 

x 
y 

coordinates Is Illustrated In tne atCOl'fl>anyirg 
diagram. 

The point from wtilcn tile C\1le (or object within 
a Ct.t>e) Is to be v1ewea Is specified by U1e user In 
respcrise to prOCflltS. lts location. relative to t11e 
cmterof uiecu;e, Is L t11lt.s In tne x- dlrectlon,M 
1n tne Y- otrecllcri ano N In tne z- otrectlon. ~te 
U'lat L, M in! N are measured In the sa-ne t11lts as 
tne x, Y a'lO Z coordinates. The view point may be 
cnosen In any alrectlon frcrn the center of tne Cl.tle 
containing the object projected. Hololever. It may 
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I- P T PERSP, FROM 
4, 1 . 5, J 

2- PT PERSP, FROM 
3 , - 2 ' J 

---·-
2- PT PERSP, FROM 
2, 0.3, 0 . 8 
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2- P T PERSP, FROM 
75, 65, 50 

I- PT PERSP, FROM 
I 50, 60 , 55 

100:DATA 5 , 50 , 0, 5 , 
50, 15, 20, 50, 25 
' 35, 50, 15, 35, s 
0, 0 , 5 , 5 0, 0 

10J : OATA S,35, 50, 8 
' 35, 20, 0, 5 0, 28 
, 0, s 0, 0, 0, s0, e 
' J 5, 50, 10, 20, s 
0, 20, IS 

102 : DATA 35, 20, 15, 
35, 50 , J 5, s, 35, 
20, 0, 3 5 , 20, 15, 
27 . S, i0, 20, 35, 
0, IS, 20, 0, 2S, 2 
0, 50, 25 

l 03 : 0 ATA S, 50, 0 , 0, 
s, 0, 0, 5, 50, 0, s 
J 5) 0, 0, 5, 0, 151 
S, 5, 5 0, JS, 5, 0, 
15, 20, 0, 25 

J0q : OA TA S , 50,0, JS 
, 35, 0, JS, S , 27. 
S, 10, 20, 50, 10, 
20, 50, 20, J 5 , 50 
J20,0, E' 
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J0: JNPUT "VIEW PO 
INT: L? " ; L, "M 
? *';M, "N? 1';N 

J J ; INPUT "I OR 2-
PO IN l ? " ; T 

J 2: INPUT " CUBE SJ 
ZE? " ; 0:0=0, 2 

J3 : CLS : IF T=2 
THEN 30 

20: IF ABS L< =D 
THEN 60 

2J:A=l ,( J-O,A8S L 
I, 8=J/ <l"'D/ABS 
L>, C=J/ (ABS L+ 
ABS n J 

22: K=J08 l'C/O,HX=K 
t'l'l, HY=K'l'L 

23: UX=K'l'Nt'SGN L, U 
Y=0,UZ=Kl'ABS L 

24:P=At B: IF ABS M 
<DLE T P=A'l'C'I' 
ABS L 

25: PX=P/L,PY=0,PK 
=P+Pl'D/l 

26:H0=J08'tA, P: IF 
L'i'M< 0L E' T H0=2 l 

6- H0 
2/: K=- J08'1'C,P : IF 

N)OLE T U0=Kl'8 '1' 
<ASS L+NJ , UB=2 
'l'U0 t A: GOTO 40 

2S: U0=K'l'At (ABS L­
NJ : IF N>-DLET 
UB=2'tK'tAtABS L 
: GOT O 40 

29: UB=2'1'V0'1'B: GOT O 
40 

30: IF ABS L<=DAND 
ABS M< =OT HE'N 6 
0 

3 J : A=0t(ABS L+ABS 
n J, B=Dt'ABS ( 
ABS L- ABS M) , C 
=L 'tl +Mtn 

32 :K=J08/ Ai HX=Ktn 
, HY=Kl'L 

33:K=K/ f (C+NtNJ,U 
X=KtNl' L,UY=KtN 
l'M,UZ=KtC 

34 : IF ABS L<DOR 
ABS n< DLET P=( 
8/A/ <C-A J+ J, ( C 

not be located w/Vlln U1e Cl.be. If the view point Is 
ctosen close to the o..t>e, the resultln;j drCNlng will 
~r distorted. This Is pertlcularly true ....ne.1 N Is 
large ~ to L ~ M. In extreme cases the 
vertical rin:ie of the prtnterlplotter may be 
exceede<1 For 1-polnt pe~tlves, the most 
pleasing views are oot.alneO ....ne.1 L Is at least 
twice as large as either Mor N. 

The plotted result will be scslect by tne program 
to automatically prow:e a projection that spreaos 
the Cl.be Oller the full w!IM Of the plotting area 

The axa1pa1y!rg dlagran Shl'olS e~les Of 
perspective views of a cu:ie, plotted using tne 
DATA statements listed earlier. The user sin.lid 
\JllUt l In ~ to the CUlE SIZE? prompt. 
Another fl(J.lte Illustrates a secono e~le. In It, 
so stolid be IJllut for tne o..t>e size. (For a rear 
view of I.he to.ise, try - JS, 65, SO as t.... M ~ N In a 

-8)) /2 : GOTO 36 
35 : P=(J / (C•B J+J/( 

C-BJ )/2 
36: PX=PtL,PY=Pt M, 

PK=P'HC• <L+M!'I' 
O> 

37 : H0=J08/ P/<C-8 J 
: JF Mt'SGN L>Lt 
SGN ML ET H0=2J 
6-H0 

38:S=A'l'SGN <N-0> : 
U0=-K/Pt(Ct'O+ N 
tS>, <C+S>: IF 
ABS N>OL ET VB= 
2'tC'l'U0, <C- S> : 
GOTO 40 

39 :UB=2'1'C'l'U0/ (C-A 
l'N/ 0 > 

40 : HK=<HX-HY>t O, U 
K=(UX+ UY- VZ>t D 
I V0 =U0- 20, S=J E 
991 E=2£99,F=0 : 
RESTORE' 100 : 
GRAPH : SORGN 

4J:REAO X: IF X>=S 
THE'H q5 

42:REAO Y, z : P=PK­
PXl'X-PYl'Y, H=H0 
+(HK- HXfX+HY tY 
) /P1 U=U0•<VK- U 
XtX- VYt Y< V1:'t Z> 
/P 

~3: IF FL IN( - <H, U 
) ; GO TO H 

q~:GLCURSOR <H, U> 
: F=l :GOTO 41 

~5 : F :0 ; IF X=STHEN 
4 J 

50: GLCURSOR <0, VB 
- 60 >: TEXT : 
PR INT "KEY ENT 
ER TO PRINT" 

5J:LPRJNT T; " - PT 
PERSP, FROn ": 
LPRI NT L; "• " ;M 
j ", "jN: ENO 

60: PRJ NT "NO PLOT 
POSS l BLE'": ENO 

STATUS l 1131 

2-potnt perspective. For <r:iendvlew, try 0, 1000, O.) 
In a 1-polnt perspective projection, the pla-ie 

of projection Is parallel to one verUcal face Of tl18 
a.tie. In a 2-polnt perspective, the pi- 'Is 
perpero!cular to a ttor1zontal line ca 1 teetln;j t11e 
center of the o..t>e wltn U1e vert.lcal lire tnrcxqi 
tne view point. In either case, the resulting 
projection Is \o/l'lat a ~ 'WllU!a SllO'#, 
prov\tled tnat tl18 l3llllra's mm pla-ie ls parallel to 
tne pl_ Of projectltn. 

Altrnqi entertng DATA statements speci­
fying coordinates e<r:i be a \ealous process, once It 
has been acne a wlae variety Of views Of tl18 OOject 
may be dr8'tll'I. After you hal/e oetennlnea tne best 
vl8'11 point, you w!Sll to delete tne DAT A 
statements that Involve nl<n!n lines. 

This progran provided by: N:lr//n Rober, 407 
N:Jrtll lst Averut. Marsha/ltm.n, IA SOJ 5lJ. 
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PL TERNA TE OiAAACTER SETS 

nils progr<W'll, 'Jf1tten entirely In mad1.lne 
1cn;iuage, provloes for a convenient way of 
creating characters for <1\spley. 

When you use this progrcwn there ts oo need to 
calculate binary cooes. You s~ly use cursor 
controls ald tile oectmat-polnt key to create the 
~!reel ctlel'acter In the Cllspley. Orce cneracters 
11aVe ~ deflneO they may be assll}"led to shifted 
keys for tater recall. 

GB e 1aUct'I of Alternate ASCII 0:0-S 
In normal use, the keytl08r<I trciut rouune In RCH 
Obtains an ASCII cOde f ran t.aDl~ In RCM. The 
ta01e for ll\Sl1lft.e<l keys Is locat.e<l In addresses 
FE80 - FEBF. 911 ft.ed keys ~y FECO - FEFF. 

wnen Olt 2 of address 7611E ts set (as lrolcated 
oy the ~ Kalal<- irn.rclator), COdeS are 
Obtained from alternate Key-to-ASCII tables. 
These tabl~ ere located at rYlSO - rrl3F end IY'CO 
tn!OUl1l rd'F, lo'here m Is one Jess U\a'l tne byte 
stored In RAM ecXlress 785E. Keying SM.. twice 
will e<n::el the al temate 1<eyc0de mode. 

Alternate OISflay Oleracten 

A ROM taole containing COdeS for generaUng the 
display Cf\aracters ass!~ to ASCII COCleS Is 
located In FCAO - FE7F. Each Character Is 
speclf!al using 5 bytes. Normally, COdeS 80 - FF 
pr~ (by default) the same cnaracters es the 
ASCII COdeS <XJ. HOo.lever, If RJIM locaUct'I 7850 
contains hexeoeclme! 80,an alt.emete taole Is useo 
to obtain OISl)tay COdeS for cnaracters repre­
sented oy COCle$ greater than 680. Since coOes 
aoove MO are not ASCII cooes, tnls taole forms an 
extension of, rather thane replacement for, the set 
of avanao1e cmracters. 

Ttlls aJ temate table oegtns et address moo, 
lo'herem Is tneoyte contalneo Jn acldress 785E. 

Whenever the ~ter Is PQlolered ~ 
fo!I01o1lng a power 00\oln ustrq tne ~F key, the 
contents of 7850 will oe set to FF, thereby causing 
tne alternate al splay moae to oe caicenea. 

M .Al ternate Olaraeter set PH91111 

EXl!O.JUCJ1 Of C"Ll &.7C72, \oll'ef'I tnls prognvn Is In 
mem:iry Jn a PC-1500A.. wlll set ootn the alternate 
key coOe end eltemet.e display 11 IOOeS. 

Slllft.ed alpl'l(ll)et ald runeral keys will 
generote tne coOes Al to C4 (rather tlWI the usual 
ASCII cooes for tO<Jer-case cnaracters~ These 
cooes are 01sp1ayeo as cnaracters tnat nave oeen 
aenneo oy the user. Ttle ASC and l'.>R$ f\.nCUons 

also apply to uiesecooes. 
After tne alternate key cooe and alternate 

Olsplay mooes have oeen set by CALL &.7C72, 
execuUon of c;>LL &.7000 lnlUates a rouUne for 
formaUon of user-def!ne<l cnaracters. Tl1e olsplay 
wUl blank. Depress tne 1<ey(alpl'l(ll)etorr1.meral) to 
\oll'llcn a cnaracter ts to oe aennea. The syrrbOI for 
tnat cnaracter will appear, ro!IO\ole':I lly a 5 Dy 7 
gr1C1. The poslUct'I of a "oot cursor- ••ltnln tnls gna 
Is Jrolcatea oy a-i tnllt oot. 

Ttle rtgit ald left cursor keys may oe used to 
move the "OOt cursor"' thfOUl11 tnls grtC1. Keying tne 
decimal-point l<ey will enter a OOt k1 the poslUon 
lndlcatea oy tne oot cursor, Into tne c:naracter 
oetng fonneo. Keying SPl>C:E. will clear a oot. The 
cmracter being forrnea will oe c11SPlaya1 In the 
poslUctl to the rtgitof tne ootcursorgr1C1. 

wnen the oestrai cnaracter ttas oeen 
CClf'r4llet.ed, key ENTER to store It Into memory. ll 
'#Ill oe otsplayeo wnenever the assll}"led 1<ey 
(following SHIF1) Is Oepressea. 

1 r BREN< Is usea to exl t the character­
creauon mooe, tne cnaracter will not oe asstgiea. 

Using tne Pliy d 11 w111l tne PC-151E 

me preceotng JnstrucUons and UsUng or tne 
macnlne Jang iage progra-n apply to tne snarp 
PC-1500A. Since the earlier Sharp PC-1500 and 
the Rac!lo snack PC-2 oo not contain RAM In the 
aooress range ?COO - 7FFF, a <llffeP-OtlocaUon Is 
re<µreo. Tl'le program It.self Is relocatable wltn­
oul moatflcaUcn HO\oleVer, Its posslole JocaUCJ1S 
are restrlct.e<l oy the necessity to locate tne Key­
to-ASCll table and tne Character Table at 
locaUons COl1ll8Uble wl tn Ule PC's opera Ung 
system rouUnes. 

Ttle fOllO\ollng JocaUons are ~tea ror 
11ar1ous memory conflguroUCJ1S: 

1. PC-1500 with CE-155 rnerrory mcxlJle. First 
assl!Tf tne BASIC area with l'EW &.:3859. Enter the 
macntne lang iage progrcwn Oeglmlng at &.3972, 
with It ending al~- (The ctlaTa:::t.er table will 
use the area MAAS - 3858.) To execute Ule 
moae-setUng rouune, use CAlL ~972. For tne 
cnaracter-setUng rouune: CALL &.3AOO. 

2. PC-1500 with CE-159 memorymcxlJle. Begln 
with l\EW t.2359. LoaO Ule macl\lne l~ 
p1ogia 11 In the area &.2172 - 22A3. The ctoaracter 
table v lll OCCl41Y 6.22/'S - 2358. To execute the 
mooe-setUng rouune use CALL &.2172. For 
cnaracter creatlct'I, use CALL 6.2200. 

3. PC-1500 wltn CE-161 memory mcxlJle. Begin 
wltn l'EW t.0359. LoaO tre macnlne l<rq.Jage 
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progran Into the M 172 - 02A3. lhe cnaract.er table 
wlll OCCl.4>Y WAS - 035&. set the mode using 
C.ALL 6.0172. For cnaracter creaU<Jl use CJ'LL 
M200. 

II. PC-1500 '618~ U$8 l\EW &.11359. Load 
the macntne l<riguage program tnto &A 112 - 42A3. 
The cnaract.er table will ~Y &42AS - ~358. Set 
the mode ustng CPLL 6A172. For the cnaracter­
setttng routine: CPLL woo. 
l...OOl!tl<Jl Of stored o-sactef Codes 

In I.he PC-15DOA versloo, the cooes tnal proru:;e 
Ul8 cnaracteri 08f\ned by the user are itoraa tn Ul8 
area ~AS - 7E58. TI'ley may be viewed by usirJJ 
PEEK. ~ are t.ne CO<llS tnal tlrl be useo 1#\ll'l 

ADDR KE Y ASCJ J 
70AS A Al 
70AA 8 A2 
7DAF c A3 
7084 D A4 
7089 [ AS 
708( F AG 
70C3 G Al 
7Dl'6 H AS 
70CO I A9 
7002 J AA 
7007 K AB 
7DOC L AC 
70[1 n AO 
70[6 N AC 
70[8 0 AF 
70F0 p B0 
70FS a Bl 
70FA R 82 
/ OF F s 03 
7(04 r B4 
7£09 u BS 
7£0[ v B6 
7EJJ j.J 137 
7EJ8 x oa 
7EJO y 89 
7E22 l BA 
7E27 0 BB 
7£2C I ec 
7E3J 2 DD 
7E36 3 BE 
7(30 4 BF 
7(40 5 C0 
7[45 6 Cl 
7[4A 7 CZ 
7[4F 8 CJ 
7E54 9 C4 

P1ogi a 11 Alt.emote Ol8nicter sets. 
7C72 FD 58 Stj 00 700(' FD ce 0r ED 
;c76 OA 46 80 CA 70 I 2 5? cc 4 ) 4) 
7C7A 50 EB ; 5 4( 7016 4) 4A 04 OF 
7C7f. 0 4 9A 03 4[ JOIA 43 43 43 43 
7C82 S!l OJ 48 39 701( OF 0£ 8S 0A 
7C86 JS 32 09 SB 7022 roe 78 75 2A 
7C9A 57 11 !>J 0F 7026 58 7A !>A 00 
7C9C 20 Lr J0 40 702A SS Br ro E"F 
7C92 SS JS 4A 37 702(' co 8£ BS 08 
7C96 34 JI 00 28 1032 er [2 43 CJ 
7C9A 49 16 49 4F 7036 42 co 54 4A 
7C9E 4C 29 19 4J 703A 00 SA 06 6A 
7CA2 4S 12 44 2F 7DJE r.M 87 2( 99 
7CMI 2A 29 20 S6 7042 25 87 20 BB 
7CMI 52 13 46 50 7045 2A 8? 00 BB 
7CAE OB JO oz SA 701A 42 87 0r 89 
7C82 51 19 41 !B 704£ 29 87 08 99 
7CB6 IF 0C Ol'l 42 iD57 2J 45 B7 FF 
7CBA 54 Jq 47 J 9 70S6 98 05 46 4B 
7CBE' 36 J3 53 A[ 705A FF 42 93 JF 
7CC2 99 01 08 CJ 705[ 4A 04 FB DJ 
7CC6 Ct! BO 09 98 7062 93 45 B5 BF 
7CCA 87 21 BJ 0F 7066 9E 49 "5 BO 
7CCE' 2C 2£ BB AD 706A FF JB 51 B8 
7C02 85 25 Ml C2 105£' 07 BE 05 •5 
7C05 BF BC OD 3C 7072 ) 9 5! 88 05 
7COA 1'1 9 7fi AB '>F 1nu, dA AA 4~ R7 
7CDE OC 3( 19 A3 707A Ff 99 05 46 
7CC2 AS 22 A4 JF 707£ 49 FF 14 4E 
7CC6 JA 38 SE 96 7082 05 9 1 66 lj 0 
7C£A 82 2J A6 80 7086 00 OB 90 68 
7CCC JO 40 02 BA 708A 09 9(' 6[ FO 
7CF2 BJ 18 AJ JA 708£ BA Bl q I BJ 
7CF6 IE IC 50 A2 70!)2 02 BJ 28 FD 
7CFA 84 24 A7 [q 7096 SB 1A A!> FD 
7CFE CJ BE BC EC ?09A CA 09 09 FD 
7002 A2 er r1 zc 709(" CA 55 4 1 88 
7006 H? J0 9 1 0/ JDA2 04 9A 
700f'I 0/ JD 98 !lB 

GPRINT Statements to proo.i::e the sane 
Cha.racters. 

Tne acco 1pa1ytng table prov\<le$ tne tollCl'#\N.;l 
lf'lformallon: l) the adtlte$S of Ul8 flnt of the five 
bytes ll'lal are ~ to generate the Ctlaraeler, 2) 
Ul8 key to Wh!Ctl that Character ls asslgiect a"IC! 3) 
the cooe ror the cnaracter, ac:t tn;i 111<.e an ASCII 
cooe. 
SA\'Elng I.he P 1ogim 11 <Jl Tepe 

TI'le program may be saveo <Jl tape using the 
CSA\IE M statement. For tne PC-lSOOA exocute: 
CSA\IE M " f>l.. T o-<AA SErt>]C7u.Jt)A3.. (If you 
v.rit to save ttie Cl'laraelers you r.ave create<l, 
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aloog wltn tne progrcrn, tnen use tne co111ta1 a 
CSAVEM "AL Ta-iAA SET";e.7C7~58.) 

If. yru are using tre PC-1500 or PC-2, tre 
aoaresses In tre CSAVE M staurnent win need to 
be cmdlfled to coincide w\tn tre area of memory 
used. For e~le, wnen lAlng tre CE- 155 memory 
rnoe1Jle, save tre progrcrnlng using: CSAVE M "PL T 
CHAA SET";63972,A3858. 

To reloao tne progr<rn, slrr.,Jy execute: CLOPD 
M. 

"'~ 
You C<rl save a Jot of typing by assl~ tre t'#O 
CALL statements to a 00o4>Je of REServe 1<.eys. 

f.br/Jn RCCteJ; 407 /lbit/1 1st Al'l!l'Ut 
M8r'Sll8Jlt~IA 50158, prOl/\ded tnls p1og1am. 

TEPMINATE MITH EPROR ME·::~AGE 

INSll:E Tl-£ PC-1500 

This Is tne flftn part of tne current sertes on tne 
Stlarp PC-1500. (l"ost of tnls Information Is also 
eppllCllble to tne Redlo Stlack PC-2.) Thi$ valueble 
Information Is ~lied tnrOtJ\11 tne efforts of 
N:Jrl/n Rot>t:r, 407 N:lrth lst A~. Ma/$11111/lowrt 
IA S0158. This Issue conllrues from Issue YI of 
PCN. Norlin rias been descrlblng e runber of tne 
ROM routines. M<rly of tre functions trey perform 
ere of velue to madilne liriguage progrei n uers 
wnen called as machine I~ SIA>routlnes. 
Norlin has spent e great deal of effort dertvlng tnls 
Info rmation and taking the time to wrtte ellout IL If 
you use It, try and find lime to let nlm KnO\ol row 
rructl you appreciate It! 

Th" t'ol lo•.iiw3 ro•1ti·r,es t~i t t t err .. 1Y1ate a r~achi ·r,e-la.n9u.a.9e Pr-o9ral'• 
·~i tf1 ,.,, EPPOR mes~ ~.g.,. d i :;P la."4 E?d in ' Re~d;i' "1ode : 

(b) C.~. l l E4 (CD89) dis>· l a."4 S EF<J<:OR 

Mhe11 t l1e EP.ROR r~es;;, .;i.Sle i s d i s P la~ed , the LtP arrow kl?~ r·i~"' "" "~"oi 
t o di s ? l a~ ~ E:ASTC l i roe ·"-t the '-'ddt'"?SS Poi nted tci b:; 't'. A ttoe~.ni ,,9\ess 
di sPl>.~ •·ii 11 re:so.•l t vn l e s s a ·.-, effort has been rr,;i.de t o l ci~d '? to Po i n t 
t c• the desired I oca ti CIYo . 

Pea1¢~'?r '(ca n b'? <'1<1.de to Poi n t to the loca.tio ·•· i ·.-, BAS IC fr•otto 1.1h1ch 
th<> 1o1>ch1n<?-l~·ng11 ~ 9'? Pro9r'-'.M •·1-?.:s C'-'l led b~ eitl·oer of t he fol lo•-iin9 

<b' Lr·•d r 0 ?1st «r S ••i th 784A; then execu.te POP Y. 

MOTOP OFF 

EiiU!VALEl lT" f lF CEPTA lt l BAS IC STATEMENTS 

TE: '.·r 
C·PAPH 
r -::1::-E n 
,... ,, , , ... p ... 

l F ,., 

S to brf">to t i \'o>?s Rr~P,E< . "lone;. A7F.9 
<:11brr,,.t n-.ec; 11905, A7'5?, ABEF : store FF i\·1to 79F'3 
Stor·~ ,, ( l t i:• ?'\ i ·1.t .-. 70f'J 
?.11 b•·oe:o11tir•e Ft519. Prec«de b°" 1.-, ,,:hn';! 'Jl •H th n ( Q to 3> . 
F,-, \ 1 n•J b"' S•)bt""V•.' t l •"•'? H7.::~ <1·1t"'l t•··t- ,-,f· f ''\ 

c,11br l)••ti 1"t'? RA04 . Pt •: •:·~ct-? l::.~ ~ tr.r1r1~ i1 i.. iii s1'3r1ed b l n~ t'~ ' 
l 11t .-. 7P.~F - 7B8@ . ? (tfj 1 o? di ., .::; >!H 1.1 ; t 11 -p . J..'.l 1.11 th 7F. 

12 1- J5 l'CDEl COIPVTD --..rnt1t 
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F•:. l l·:·1 .. , by s •.\b t"i:••J.ti l·1e A769 (1·1·:1to1' c·f·t ) 
St•.l"lr(JIJ ti r1e AC52. Pt .. l?CE'd>? b'.;4 l o~ 1:J i r1 .. :i XH I.iii t~·i rF ' :l '(1d 
XL 1,i,1j t •·1 r1 . F C• l l C••1J by :_:,IJ b t--C•IJ, t. i '1i'S R?E.9 ( r·1otc1r· of'f') 
S1J.l:•r"'01) t. i r1t: RC; :37 
St r.1--e- Y1 ( () t,•:i 3) i r1t c1 791='2 

PP JNT !MG !N TF.XT MODE 

( 1) T•:i i:·r'irit:. C(1Y1te '1\ts 1:Jf ' F.·0 ( or· s t.r· iY'l9 P (":ti'f1t•:·rl t .j t•'=" R0 > .. •.1.:;. i r 19 
,--lJ.?f ' .21 0. l t f'0r·r11~.t: 

t~•J. rl',O:t ... i~: d~t? i s Pr-"' 1 ~·1t,. '=·,j t .. i 9•,t - i 1J:;. tj ti ~d; s t;.r·ir1"3$, l i:?ft- .i v.s:.t:. i f ied. 
Pr i r1ter· a d v?.Y!C:o?S t o r1e-xt l i r1e if Y1i?4=E?$.$~r·~ . I f' c:3 I ZE 5~t ls \ ~.r9t:.:> t" 
tha.>1 2 .. i t. l·J i l l be o:ha n9ed t o 2 . TEXT r•1ode tJi 11 be set. A c.,.rr i a.9e 
r .. &?tu.r ·Yi ( t-.1it~·1 l i '•)i? f·.:-.:-d) ,,.,\ 1 l f'c• l l i:•• .. • P t .. i'flt,. iY1'a . 

< ~. ) St.•::ir·e f ·i:·r .. r•) -3,t s P>?r:ifi•:;.t t ir.y,:;. i'f1t .. -:- r11 eCo'iC1 ~"-~ , .:is f·;::.l low:s: 
7EAA : E-:Ji t i n9 ch<'.r"-cte 1-s . HJ, coM"13. ser ~.r a.t ion.: 2!3 , forced 

si 9 '1"·: 40 .. .:J,; t.-:·t· .. isk t·i 1 l; Set, sc i e-r-lt i f'ic for·r··,~t 
7 BAP. : N1.1.r·lbt:?r · o f· c~·, .~.r.:i.cti?t"S Pre•: e-d i r19 d i:-c iet1c. l Pc• i i''1t... i ric l •J.di )19 

~-P 3.•:e-s t'r.,r· c i ·;iy. .l Yp:J cc•rr1rr1.:i.s ( 1.J•·1E-Y1 sP t?1: i f' i e ;:J ) 
?BAG : l'l~.x ir1·, u.rt) l"r1.1.r•il:•E'r of· cl1~.r~.1:tet"~. t•., be Pr i 1"1t ed < i Y'I P r·i 11t i 11·3 

o + .. c~, ;i t'~Cti?r· ;. t .r· i ·,·,9.s ) ; i (' ·r.o l i rr1 i t .. ~. ti o·r. , zer·o 
7BAD: t-~1.lrr1b€'r· c;f' cf~,.:t.r'~.;:t. i:·r·s i ·n'= l 1.1.d i r 19 ,:i,·,·1d f C• l l o •·J i 'fl~ ~i?C i rri~ l Pc• i 't'1t 

( t •) St or·i? Zt?r •o i 1·1to 79EA .J.Y1d 79F5 
(c) E:-<'2co t: e SLll:•t"'•::<1.1.t irie B49A (Pr· i r1t ) ; 4'.:1F*ti.-)·.-1c. l l::i .· s1)~:it--0 •1tiY1€' 

A9F ! (CR ~J i t h l i'f •o? f'<?;;d ) : s•.' broo.tti ne A769 ( Motor off ) 

( 3) Tc, ~r· i r1t:. c:o11tt-Y1t..s o f' R~I1 ( ot"' stri·.-,9 P(1 i Y1ti;·d t o by R0) . f'c·r·rr,3t.ti:-d , 
-;. t.:.t" t i Y19 ~. t C• I t"'t''i?Yit :P i:?''C1 l •:ii:a. t .. i OYi.. • • .J j tt·1 l i. 'ill;? ~d\:a Y'IC>? 1..J~ ... ~·n '1'il?C € $$;.t.r·:.1 : 

( ~.) :3torl? f orr•)-3.t sP e-c i f i ·=c.ticn·,s i rito 7EAFt-AI1 .. .:i.s •:Je;;cr"' i b>?•j ~.bO'·/i? 

<b) St.or·e 013 i'<"t o 79EA, 88 i nto 7:;lF5 
(c) Ex ei::u.t-: s •.1.b r .. o • ... tir1e B49A. Fo l \ 01.J by st1bro1.1t i·ne- fi763 ( t·t-:•t or· off) 

< ~ ) Stor;; t he RSC! I •: orJ;; o f tl'1e c har.i .. : t ;;r' t o b 'i' Pri nt«d i 1·,to 7B7F 
(b) L(•3.d XH l.·! i t.h 7B .. XL \Ji t h 7F . ::;t.;.re Z"·t"O i',·,to 7:3EA 
<c·; E>ri?c 1J t €' :sut ·•··c11J.tiYn? A78 1. Fo l l o1.iJ b~ s1.1.br o1.•.t i..-1e A769 ·~f'1c•t. i:"i t "' i::1ff ) 

Lc·~d XH l·.ei +:t·, 7B .. ~{L •...ii t•·· 7F . Execute- S.l tb t' Ou. t i n~s A9F1 . R?r.G 

PL.OTTIMG <GRAPH MOIIE) 

l .. :i ) SP e c i f':-J i Yi SI i 'l'ICt""er•l'?''"'l t: : i Yt 1: ,.,o- b::t t.:? s. ~ ·~r1e•j bi Y1 ~t"::I )- s tc•t"'>:· t l·1e 
·~-i r1°-:r .. ~M«E'"ilt i Y1t•:i 7 E:7E-7B7F ~ (l:r.d t•·ie ;:i - i r1ct .. E"rtt~"t"1t i ,~,to 7E:7C-7B7D 
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( b ) Load XH l•Jl th 78, XL \~ith 7C 
<c) E •ec 11 t, i; s•.tbrout ine AD78 . Fo l l ow b'.! s ubrol1ti ·ne A769 <Motor off ) 

( 2 ) To MOV<> F'P.n t o \ oca tior1 ha.vi n9 coordinates <x, ':!) ; 

< ~ ) SP ec i f!! i 11'3 x and '.! i <1 t wo-b':! te s i 9ned bi nar:,i .. s t ore x into 
787E-7B7F. ~nc! :,i i ·r.to 7B7C- 7 B7D 

(I)) Lo-.d )' H "J ith 7B, XL with 7C 
( c ) Execute ,;.1.1brout ine RC07 . Fo l \o~J b:i s•J.bro1~tine A769 0 1o t or o ff ) 

( 3) To dra.1.J ~. \ i ne , ,;. tJ.rti TI9 f r om c u.rrent Pen Rocatio·n, us in9 9ive11 
i nc rerr1 er1ts in x a 1' d " : 

<a) SI' ec if~ i n9 i ncremer1ts in t i . .io-b~ te s i 9ned bi nar:,i, store the 
x-i rocrer~en t. 1 n t o ?B?E-7B7F, ~nd the ::1-i ncre111e·r.t int•:> 7B7C- 7B7D 

(b) Lo a d XH ~nth 7B, XL lJith 7C. St or e FF i nto 79E9 ; store li ne 
t .-P e <O t o 9 ) i r•to 79EA; store 0 1 into 7 B84 

(c) E" e c1.• te ; ubr 0uti r1e AD07 <Dr._w I i ne ) and A769 <Motor off) 

( 4 ) To dra.1.i a s '11Jare . t~k in9 c•.1rre n t P~n l ocat i on a s lcn.oer left cor l'er : 

r ~ ) Load A •• i t .h ler•9th of a s ide of the s'lua.re 
<b> Lo 3d XH o.11th 7 B· XL •.-i i th 7F. Store line t:.1Pe <0-9) i11to 79EA 
re) Execvt'i!' s ubrouti ·•1e AC2F <Dra.1.J s<luare ) and Ft769 ( Moto r off ) 

<5> To dra tJ ~ rectan9 1e , t•e9 i'fwoi n9 a t Cllrrent Pe n l ocat i on = 

( ~.) SP ec i f<J i n9 d i r•it?ns ions in t1,10-b~ t.e s i 9ned b i roar~ . st •Jr!? the 
x-d i r~er1s \ o·n i r1h:. ? B7E-7B7F , and the ~-dir~ension into 7B?C-7F7 D 

(b ) Lo•d XH •.Htf·, 7B .. XL •.Jith 7C; ~ tor'i!' FF into 79E9 ; s tore line 
t :,iPe <O t o 9) i n t o 79EA 

<c' Ev'i!'cv te :.ubrov.ti-..oe AD64 <Dr<'l·J r'i!'ct~n9le~ Hid A763 ( M.,tor o f f ' 

PR I NT It tG II I GPA PH MODE 

( 1) To P1' 1n t co·otents of R0 (or s tr1 n9 Poin ted to b~ R0) , f orr~<> ttecJ, 
s t ar t 1n9 t' roM p1· e·; .e •1t p .;o·ii locatio·r1, n ' d i rec t10·,, sPec i fied bY ROTATE = 

<a > St o r " torMat s Pecificat1 0 ,,s 11>to 7BAA-AD, ~.s i n TEXT ro-.ode 
(b ', St er"' :!!?1'0 i\'ot.:.> 79EA ~.Yid 79F5 
(c) Ex e •:•A te s•~bro1.<ti ne B433 . Fo l l ow bl! s 1.1bro1.1.ti ne A769 <Motor off> 

<2> To Pr i r1t a s i r1S.l e cr1<.rac t'!1r , i r1 direction SP'!1cif i e-d bY POTFtTE : 

< 1.> Sto:•re t he RSC! I code of t he ch".r;o.c t e r to b o? P1-i ·1>t ed i ·r.to 7B7F 
( b ) Lo~d XH •.n t,h 7B, XL • .. Jl th ?F . St;.o r' e zo:;r·o i n t o:· 79 EA 
'c' Ev 01cute s 1.• bro•.ltin<: A78 1. Fol lot.i b l! s 1Abro1.1.tine A769 <Motor o f f ) 

PP! ttT I tHJ F'POGRAM LINES <TEXT M~l!IE ) 

The I l •'e t o be Pr i nted rro1.tst bo;- P•~ t iot o the l nP•At Buf fer· :.t <>rt1 n9 
o.q th i t s t •.10-u:it;.e l 1ne ;w.r•1ber . or~ 1tt1 .,9 t he l irok b:,ite . ~nd cnr,t1 ro•J 1ns 
"'I th the C(•des for t he f.AS IC s t d.t<:Me .,ts in the I H•<? . A I i n'!! M<'.~ be 
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<a) Sv.orou.t i '1)e D26F to-1.~ b e •.1s.ed to P I ace the f' i rs t BASI C I i ne i 1)ti:; 
the J·,-.P•J t E•J.ff'er: the SEARCH PoiY1t er i ~ set t o Poi ·r1t tot.hat line . 

fRCt1 Tl-£ WA Ta-I l'OCt<£T 

In e recent colJ.l'IYl tn the meg!!Zlne Info World. Jotn 
Gcrltz l<rnente(J lhe oemtse of lhe pocket ~ 
notetxxll<. corrp.rter fle!Cl. MJCn of tits pe$s\rnlsm 
apparently e110lveo from a personal experience 
'w'hereln l'le trle1:1 to dispose Of some 200 Texas 
tnstnrnent CXirrl)aCt 40 Nrdlela COlf4)Uters. we 
oon't Dlame tl\rn for possibly oelng a little 
Cllsappotnted 1o1tth lhe CC-40, but we ao oot ttiirK 
thel the p<)():et and portal:lle oorrciuter field 1s 
aoout to fade av.ly. 

Indeed, lt1e slgis are evident trlat all ls wen tn 
the PC lluS!ness despite recent wlth:trawals from 
the merket Dy some siwllers. It aon seem to 
curcently appear that we are ln a CXJ'ISOl!datlon 
pnese. $4lpllers '#l'lO can't motcn consuner's 
t~tP.S Are t1ropplng oul Prcrtr.ts are lfT'PTOVlng. 
~ genre are oelng Identified. The recently 
~ Sharp PC-1260 <rl<l 1261 models are 
good eXM'!Ple1 Of this fON8!<1 p~ The 1261., 
With Its llJ< Of user RAM <rl<l 4!J<Of tullt-tn RCM 
soft..,are, points to the future.. Here Is 11 pocket 
~ter that fits easlly tn a Shirt pocket, yet 
contain$ ef'OJlll power to really ease ore's dally 
task. llJ< of user memory ls more lllan eno.qi to 
tiola several practical p1ogn11is for use on a daily 
oasis. The automatic calculatlon ~lllty Of lhe 
1260 and 12&1 are eX2t"'tllles Of the types of 
features that wlll oe provided as sta'ldar<l tn poc:ket 
~ters of the future. 

Pocket CQ'1'llUters, row entertng lhelr fifth year 
of e>dstenoe, are still In the pioneer st&ge$. 
M<nlfacturers are beg1m1ng to learn }Jst what It ts 
tllat users wint from their PC's. Models recently 
or about to t>e ~ wlll provtoe mote <rl<l 
more of 'Wfllltusers seek.. Fot eJC81'1)1e, the recently 
IWY'O.l'lCed Casio FX-75CP moael !Wl<l the~ 
St1erp PC- 1350 eJIO'J for "'8fer-thtn memory 
moautes, ~lete W'lth battery back~, to oe 
easily plugged Into the poc:ket computet. These 
ne'J mo<l.des wlll make It easlet for users to acce<>s 
8 lerge \/&iety of progran'IS. They n!present a 
slf1'llflcant step In the developrrent Of lhe PC 
l0""81ds Decanlng a practical tool fot users ftom 

all walks of llfe. 
0ppo!W)\ ties abcll.ncl fot vlslonertes !Wl<l 

cntrcprcncvr~ who l.ndersta'ld the vistas that are 
opening. wnue lhe society as a \JllOle ts st111 
struggllng 'J\th the legal coricepts that neeo to oe 
Ln place to protect OOth the consl.tl'ler EWX! prod.leer 
tn aieas sucn as soft'Ja?e copyr1!11t aia protection. 
ne'J tecmologles "'111 make It piactlcel to 
dlsttlrute Information processing tools. For 
lnsWICe, the Sharp PC-1260 01 :261 can 0e 
password protected. Thl.s means Ulat ltlllSe ..nu. 
specialized kOO'Jledge or teem!~ can progran 
tnls Information Into PC's <rl<l sell lhe entire 
pac1<age as a ready-to-use appllcatlon tool. This 
can De accoi 1 pllsl'led with relatively lO'J risk of 
l"iavlng the source cooe ~ metl"IOdology C001Jrlsea 
l.l"lless autt10rtzea Dy the ptogrcrn 81/thOr. In t.l"le 
case Of newer models, such as tne PC- 1350, 
appllcatlon progrcrns can oe dlstrtwtea tnsta11e1:1 
Cllrectly In the battery backed RAM rT'OO.Jles. cnce 
again, vartous levels Of Soutce oooe protectloo can 
oe provldeO at tne auttior's discretion. 

It SllOuld be noteO tl"iat each generatloo of 
poc:ket COlf4)Uter prcxu:ts provt.oes oeneflts In 
several aieas. N:lt ooly Is the l'lardlolare Itself rrore 
po"'9tful, M Cleflclencles ln operating mod9S <rl<l 
capallllltles ate oelng correct.ea as a iesult of 
feedbael< ftom eatller usets. IWJ tlle$e early \Xers 
l"iaVe oeen speaking rut. Henee, rrultlple line 
Cllsptays, whlCl'l provide for tne easiet 
c:orrptehensloo of clat~ 'Jill oecorne the norm 
Feeat>ack from usets lnalcates they lo'OUICI ralhet 
l"iaVe sevetal lines of lnformaUoo, even unqi the 
cnaracters may De smaller, w.i l"iaV\ng a sing.le 
line trlat forces ptOIJl)ts to oe 1e11e1oerec1 while 
clata Is oelng entered 01 leaves the user cpesslng 
aoout the lnterpretatloo of IWl OUIPJt value. 

In case yo.i riaven't l'leatd, Sharp tYJW proeb::e$ a 
lo.., cost corrolnatlon tnermal printer cria cassette 
Interface callea the i'10del CE-126P. The list price 
of this l.l"llt ls $94.95. The macnlne cootalns a 24 
digit thermal printer as well as a stanciara 
audio-cassette tntertace. Ot lg!naUy oesl~ fot 
the EL-5500 a-id EL-5510 calculator l.l)lts, this 

Do not sell this PDF !!! 



All and more about Sharp PC-1 500 at http:/lwww.PC-1500.info 

FOR PC-1500 & PC-2 USERS 

MACHlf\E LMO.JAGE ~ 

Readers of the series M8c/lfne L~ 
P1VgJ'C¥1Yllf~ tJJe StlaJp PC-1500 am ll8dla !itl8Ck' 
PC-2 (prOOUced In 1983 as a separate pltlllcation 
oy PCN) will especially appreciate the following 
article. As such reaoers Know, the series was 
aorupuy terminated dUe to serious Illness on the 
part of the authOr. 

What fonlows Is a sample of now the authOr naa 
planneo to continue the series oy oulldlng upon tne 
Instruction set foundation that hacl oeen laid In the 
early installments. Enjoy! 

MACHThE L~ PR~ 

n-E SH.4RP PC-1500 

H.£J RADIO SHACK PC- 2 

POCKET CCM>UTERS 

Once a truly Interested l"L fan acquires an 
unaerstanding of the types of instructions that are 
availaole on a machine, ne or she soon oevelops an 
Itch lo do some real M... programnlng. Let's satisfy 
that urge right now. 

• Clearln.;1MeI01 y 

wnen batteries are Installed In a PC, the lndlvl().JS] 
Olts In memory wlll "come up" In ra11c10i 11 states. 
Some set to the logic 1 state, some cleared lo the o 
state. sometimes It ls not aeslralJJe lo have areas: 
of RAM In sueh a cnaouc condl uon. 010 way for a 
M... prograrrrner lo set an area In memory lo a1 
Known concl.lton Is to fill It with zero Oytes. That Is, 
Joao oytes set to the value zero Into a specific 
range of memory ad<lresses. SoLncls like a pretty 
simple proceoore,rlght? Ills• And It canoe oone In 
a "'1)Qle lot of different ways. 

Suppose, for example, that you wanted lo clear 
out tne section of memory nomiall y used to store 
the f!xeo string variables A$ thrOU\fl 0$. These are 
storeo In memory addresses &78CO - &78FF. 

One way to accompllsn this JOO would oe to 1oao 
CPU reglstier A wl th the value zero. Next. the 
starting adClress of the area to oe cleared mlgnt oe 
set up In CPU register X. Once this had been done, 
ST A.I (X) directives could oe useo to stuff the 
contents of the accuruJator (register A) Jnlo 

success! ve locations In memory as pointed to Oy 
the contents of CPU register X. Re111e11ver, the 
ST Al (X) Instruction automatically advances the 
Vallie In X ~acti tlme I l ls executed. There Is )Jsl 
one more para-neter to constoer. How m<11y times 
rrust the ST Al (X) dlrecuve oe repeated In oraer to 
clear out the oeslreo OJOCK of memory? 

Since the size of the memory OIOCI< Is knoVlll In 
thls ex~Je, a C01S1ter coulel oe estallllShed, say In 
register u... Each Ume the ST Al (X) corrm<riO was 
performed, the count In u... could oe crecrementeCI. 
When tnls cruit reaclled zero, It would oe Ume to 
stop stuffing zeros Into memory. Tt'os, one coulO 
use the sequence of directives (after the ST Al (X) 
instruction) consisting Of: DELI... and RBNZ 4lnn. 
That Is, decrease the ca.nt In register u... and If It 
Is still non-zero, then loop back 11.0 repeat the STAI 
(X) Cllrective. If tnls met.rod was ~- In tl'lls 
example, then register U... would Initially have to 
oe set to the decimal count of 64 (nexaoeclmaJ 40), 
representing the l'U'Tlller Of bytes In memory (from 
&78CO t.11rotqi &78FF) that were to oe cleared. See 
the ~ylng listing for a oetaliecr eXS'fl)ie of 
this methocl. 

If you were wide awake wnen you reaa the 
previous section of this series, then you mlgnt 
remember that tnls type of situation Is !Cleal for the 
use of the BNZO ~ lnstructlc:n. Since, tlo'Never, 
tne BNZO directive tests for zero oefom It 
decrements the contents In LL, tnen the ca.nt 
Initially placed In LL rrust oe one less than the 
runoer of loops (locations to oe cleared~ rrus, In 
this specific exar1'4'Ie, If BNZO was U$00, register 
UL would neeo to start out with a ro.nt of cteclrnal 
63 (whlCl'l Is nexaoeclmaJ &3F~ M ~ylng 
listing Illustrates this metrod, too. 

Yet another way of Cletermlnlng when lo stop 
looping would oe to cnect< fOT <Yi ~roprlate 
aooress value in CPU register x. In tnls case, when 
the value in X exceeoeo &/8FF (I.e., reached 
&7900), then It would oe time t.Q otscontli"l.10 the 
clearing operation There are several ways this 
type of procerure mignt oe l~lernentea. 

One way wouia oe to set the ending value (say 
&78FF in this case) Into another CPU register. CPU 
register Y woula oe avallaote for sucn use In this 
example. A comparison could then oe maoe 
oetween the contents of x and Y each time that x 
was aavanced by tne ST Al alrectlve. When the 
value In X exceeded that In Y, then It wou10 oe 
appropriate to stop me clearing operation. See tne 
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PC LC 11 12 II} 14 ID UWEI.$ llEl<JIICS CXrttulS 

00 00 BS 00 cunu LOA IOO Loa<! reQ.! rt.el A vi th Zf.TO . 
00 02 ... 71 LOXH 171 S.t up roglst•r X to poi nt to It-bit addrtss ,78CO. 
00 IM 4A co LOXl .-CC Set up reQist.e.r X to point to It-bit acjdfoss 678C-O. 
()() 06 6A .., llltl. ..., ~t LC> count•r (&-4 ~ift•l h41r•) in r~ister I.I.. • 
00 08 .(! Cl.11111 SIA! (X) S·tuft conl.etl.U of A into "er\O?)f,. then incrtMnt pointer. 
00 09 6l OEll. De<:r..,...t Ult coontor veluo in l.l (ll.• Ul-1) . 
00 OA 99 ().( 118Hl Ci.11111 If count.er is not zuo, Jure> b.-J< to stuff onothu byte . 

Prujla11 RcvtfnetarCJear/ngHiYTKJ/yUslngCWZDlnstn.clfm. 

,.. l C 11 12 ., 14 ID UllElS WJCS 

00 00 BS 00 Ct.11112 LOA IOO 
00 02 ... 78 LDX!t 178 
00 IM 4A co LOXl OW 
00 06 6A Jf LOll t Jf 
00 OS •1 Cl.1112 STAI (X) 
()() 09 83 OJ BNZO Cl.11112 

l'C LC 11 12 ID 14 ID UllEI.$ llEKMICS 

00 00 8S 00 CLAlllJ LOA fOO 
00 02 48 78 LDXM 179 
00 IM 4A co LOXI. 0C0 
00 06 41 CLlllJ STAI (X) 
00 07 06 CPA Xl 
00 OS 99 IM R8lll CL 1111 > 

exarllJle progran listing. 
M even easier way, In tnls particular case, 

would merely be to test for tre value In XL going to 
zero. That Is becaUse, 'When XL exceeds FF 
(because X reaches 78FFt It will go to tile value 00 
as x aovances to me value 7900. That just happens 
to oe tne point at 'Wtllcn we want to stop clear1ng 
memory In tnls particular ex~le! A !\sting of tnls 
mel.h:XJ is also provided for examination. 

By now you snoold t>e convlnceo tnat l'-1L 
progrcrrrnlng Is not an exact science. There are 
usually countless ways to approacn a particular 
oojectlve. Sometimes you can customize your 
approacn depenc!ing on specific parameters. For 
instance, If you are tryiri;i LO conserve your use of 
memory, yo..i ml(}"lt try to oevlse a seq.Jenee of 

8 z....,. J6 Pm:IT COIPUT'ER IE1ISl.£TT'ER 

Wftll S 

lOacl rtQ!ster A with ztro. 
Stt up rtQisttr X to point to H-blt addToss i 7SCO . 
Set up regist.er X to point to 16-bit addrts.s t78CO . 
Stt up COU'lltT (6J dccinel hore) to COU'lt· l (6.+-1•6J). 
Stuf'f zero byte i nto "9ft0ry# edvanct fttftOry po1nttr in x. 
Ched< ll. fo1 zo10 . loop b«k if ,_-zero, (Ul.Q-1) . 

Uri1fJllS 

Loa<! reQ.ist.u A with zuo. 
S.t II,) r~isttr X t.o point to 16-bil eddrts~ C78CO . 
Se t up r~st.e.J X t.o point t.o 16-l>it e<ktre~ t78CO. 
Stuff ztro bytt into ftt'ftClry, ~~e l'MtftOTY pointtr in~-
a.- Xl for uro (lndic.oti09 oddross 67900 ruc.f\ed). 
Loop back lo stuff rwni:t locot.ion if Xl i~ not zero. 

di rec lives tnat uses a mlnlmLrn arr10l#'lt of space. 
Or, you might oe Interested In maximizing speed of 
program execution. In tnat case, you coula woTk 
towaras selecting di1ectives tnat cou1a oe 
performed In the minimLITTl amount of time. (Do /'/Ot 
make tne ass~tion that tne fastest program Is 
tne one with the fewe;L Instructions• various 
classes o f Instructions require aifferent times to 
~lete tnelr executlorL It may r~lre a very 
detailed study In oraer to flna a sequence of 
Instructions that accomplisnes an objective In a 
mlnlm.sn amount of lime!) In most practical 
applications, nowever, ll'le actual sequence Of 
Instructions selectea Is not at all critical. Select or 
create a metnoo you like <rld try It out! 
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CPU 

Cleared 
Nemory 

l\re8 

0000 
OOOl 
0002 
000) 

OOCM ~-0005 l-<"-1 
0006 L..OLJ 
0001 
0001 l-1L..1 
0009 '-"::...J 

• • • • 
78C1) I 78CI 
71C2 
78C) 
llC4 

• • 
78fB I 711fC 
711f0 
7$1'£ 
18H 

A PnlcUcal Merrory Cl~ ~llcetlon 
Have you ever <lellelope(I a BASIC progra-n that 
usea a ten'(JOrary variable array? Tllat Is, an array 
tnat you needed to calllruously c lear out In 
between operations wllll ol/1er arrays? If so, yru 
kl1Q'.I Ulat you had to create a special progra-n loqi 
tl\al woulel Initialize all l/1e elements In that 
specific terrµirary array. You COUICl not use a 
BASIC commanCl sucn as CLEAA as that would 
wipe out all or 111e 0111er varlaoles and array 
elements useo In Ille program, somel!l11ng that we 
asst.me tor 111ls exan'4)1e, woulel not be oeslreo. 

Of course, 111ere is nollllng wrong w 1111 creating 
a BASIC program loq:> to clear out Ille elements In 
an array. Ills )isl Ulat,lf 111eruroer of elements In 
Ille array Is large, Ille process C<J'1 Ull<.e scme time. 
If tre c1ear1ng operation nas to De oone frequently, 
Ille ..nouit of lime devoted to tnls one aspect C<J'1 
becOl 1 ie quite exasperating. 

However, as a M.. programmer, It is posslOle to 
Clevlse a scneme to clear out tile elements ot an 
array In Ille proverolal "tlllt* of an eye.· Let us see 
hQl,J th!~ COUid be OOne. 

First, It Is necessary to knoW a few facts ooout 
Ille operation of Ille BASIC Interpreter provided In 

Ille PC- 1500 (en! Rael\o SlaCk PC-2). AS yru may 
De aware, I.Ile Interpreter prog~ stored on ROM 
organizes RAM memory tn a specific rasnlon to 
serve t ts purposes. Tu.ts, ttie l~r range Of 
avallaole user memory Is assigned for use oy tne 
PC's "sofU<eys• as Ille RES8rve memory aiea 
lrrmecllately above tnls area (In terms or memory 
adelresses) Is wnere user program statements for a 
BASIC program (or rrultlple progrcms) are stored. 
Finally, uie '"top" or lllgiest adelress value 
locations In RAM are used for Ille storcge Of user­
defined arrays and var1ables.. 

Wilen the pocket C001)llter Is first lume<l on, 
Ille ROM PIOQI Cl ll determines Ille bottom en! top 
addresses of user RAM. The "page" (hlgi order a 
Otts) value or these locations are store<! ln t.ne 
system RAM at addresses ~7863 Clnd 6.7864 
respectively. Tl'11s proceo.ire Is necessary as Ille 
rlrlQE! Of user RAM can vary depeullng on wnlcn 
RAM el<pa1Slon mcx1lle (sucn as the CE- 151., 
CE-15S or CE-161).. If <lfiy, I$ lll$lalleel ln Ille PC. 
Ttus, tor exafllle, It an 8K ITlOOJte was lnstaJleo, 
local.Ion ~863 woulel contain ~ (lotllcn Is the 
page portion of Ille adelress t..3800 wtiere RPM 
memory woulel oegln). Location 6.7864 would 
contain 660. This Is the page portion of tJ:1e CkXlress 
&6000 wntcn Is one more than the t op user RAM 
ao:tress (WFF) tnat Is aval l~le tn SUCfl a system 

(Knowing tl"lls Information makes It posstote to 
Cleslgi a procedUre Ulat will autcrnatlcally take 
acco..nt ot Ille <nn.nt ot memory tn a user's 
system wnen I tis usea.J 

Wilen a BASIC PTOQ'"'.ICl..,l"'l'T1"'ier Vcf\ts to create a 
varll!Ole array, It Is re::essary to !$$UC aOtMenslon 
statemenL This statement essentially blocks out 
space In user RAM for storage or the array 
elements. For purposes of Il lustration let us 
ass1.rne l/lat the 01.Menslon statement Is the first 
statement contatneo In Ille user's BASIC progr<m. 
Let us fvrther ass\.ITle that It ts expressell as 
fOllO'NS: OlM AS(6)-4. lhls mea'lS Ulat a strtng 
array naTieO N()lsoelng specifleo, lllat there area 
total of 7 array elements (ruroereo o - 6) oelng 
r~rveo W1(I Ulat each element Is to nave roan for 
o cnaracters. 

Wilen Ule BASIC Interpreter el'lCOISlters I.Ills 
0 11'-'enstcn statement It will dO Ille follow\rq: 
determine the top of memory (by exanlnLng system 
RAM location e..7864), reserve 28 oytes of memory 
lmmeclatety below tills location ror storage of tile 
array elements (7 elements wl Ill 4 cnaracters 
reserved for eacn one), Im 11eclately below tnls It 
will recorel tne array "header" lnformal\01'1,(uslng 7 
bytes or storage tor tills purpose). A ~y or 
1111 s process Is stoown In the accon'l131 •)11ng Cllagran 
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lap of ....... , . 

- --.:."-=.==. +- A$(6) 

)ffc - _ =-c-- - llt(S) 
Yfl-
)ff4 - --- .__ Jlt( 4) 

YfG­

)f[C-5fU-
- -=::' +- lllS()) 
-- ..__ ~2) 

+- 111(1) 

--=-= +- ~O) 
5fE4 - - __ ----·-------:-_;-: __ .::=...-::- +- - ror Jlt()•• -- --· ·---.. --

+ 
llluMUC 

rouun..s -"" .JC! - 1-------l +- S'tlrt of MSIC 
A 1w 

~ ,.. - ,__ ___ __. 

The reason wtiy It Is necessary to assune tnat 
the DIMenslon statement Is the first slalemenl In 
l11e progrcrn In tnls aescrlptlon, Is oecause ;siy 
otner arrays (or U$er-creale<l vartaoles) will tie 
storea "lleneatn" tllis Initial array. Tnus, locating 
otner arrays can oecome ~llcate<l and sucn 
cocrpllcatlons are not neeoeo al t.nls point In l11e 
M.. pruyrarr.-ntng ecl.Jeat!onal process. R lgt'lt? 

It will be worlll knowing. so ttlat yw ml<J'lt 
customize Suctl a routine to your own specific 
purposes, tile rot1°"1ing additional Information 
about array elements: (1) n-e rurt>er or cnaracters 
reserve<! for each elemem of a strtng array is 
precisely tne runtier speclfie<l after tne asterisk In 
tne OIMenslon staterrenl. If <Wl asterisk Is not usea 
to specify sucn a value (Vll11Cl1 ts llmlted to tne 
range 1 to 80), then a value or 16 ls assunea by the 
BASIC Interpreter. (2) n-e ruroer or cnaracters 
reserveo ror each element of a runerlc array Is 
always el<J'lt! This Is becaJSe all runerlc values 
stored In Suctl array elemoots are assunec1 to be In 
floating-point eco format. 

1v1 Array-CleatlllJ M... Rwune 
If we asSll'ne an array size of seven elements 
(ruroered o tnrOUCJ'l 6), wlUl an element Iengtll or 4 
characters, then ve c;in calculate tllal ll1e space 
1 e edeO oy tne array elements ls exacu y 28 llytes. 
(NOte tnat thls exclooes tne 7 0ytes needed oy tne 
array iieaoer." nus Is just as well, hO\ole\ler, as we 
do not want to erase tne contents of tne array 
reaoer!) 

By excrnlnlng tne contents or memory location 
~864, we can locate t-ie stall of memory. 
Actually, tl'lls location ylelOS trie first page address 
that lacl(s RPM, so U$eT rremory real ly begins on 
l1le nighest posstote address (~F) on tne next 

P1tg1C3i 11 Routine tar Cle8/ltrJHmary 1//8( TenninBtes Wfm Ad:tless !lake ReadleCI. 

PC LC 11 12 IJ M IS tMU IE :IQCS amui S 

00 00 • 71 CUlll\4 
LO»! ' " 

S.t up lt\lhttr X to point IA 16-tllt oddrtu '71CO. 
00 02 411 co lOXl ICO S.t up r .Pn.r x IA point IA 16-blt ocldren g1eco. 

00 O.f )I 79 tOYH m S.t up ff\lUUt Y to point IA 16-tll l oddrns g7'l0(), 

00 06 "' 00 lOYI. - S•t '°" re-o;istu Y to poi nt. t.o 16-bit addrts:s '7900 . 
00 OI IS 00 a.m• lOA IOO Load r~lsttr A wl t.h l•ro. 
00 OA 4l SIAI (X) swrr zero inlA ""''" ' · ""'""'"° """'Y polntu . 
00 OI 9 4 LOA YI! Put e<>nUnlS of Yll Into tht """""'lator . 
00 oc 86 Cl'A XII C-<l'• (1'14-111) IA ... if point u POQO •llUH .,. ·-· 
00 00 " 01 RlllZ Q.llU Loop b6ICk i f peoe v&lun ar• not V.. saM. 
00 r!I 14 LOA Yl 1'11 t c:cn un\.S or Yl i n IA tht ICCl.OW • tor . 
00 10 06 Cl'A IQ. c-at• (Yl- JQ.) t o Sff If polnttt •&lun are .-. 
00 11 99 OI - (JJll4 

l oop bKk if Pl9I val UH u• not \l'te s... . 

10 i... " rmu cowrn iOSL£Titl 
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ProgrMi RwUne /arC/eorlryAmly£1eme?f.S. 

I'(; LC 11 12 " ... ., u.i.s IUIJQIJCS 

11 so SI 71 CfftJW lO'IM •7• 
71 S2 )A '6• lO'n. "6~ 
71 '.H IS l M (Y) 
71 SS ~ DEA 
71 S4 08 SIA IOi 
71 S7 -411 FF lDXI. lff 
11 S9 6A IC CJWIAl lllUl '1C 
II Ill ~ 00 l ()j\ IOO 
71 so 0 o-A2 ST"ll (X) 
71 S( 62 OEUl 
71 ,, 

" 04 8fl CI"1W 
11 61 911 RIS 

lower page. Tl-us, If location 6J864 contains U1e 
value ~o (lnOlcatlng page ~o In the aooress 
~000), tne last tocallon In RAM Is al location OFF 
In t.he next lower page (W) ot at adctress WFF. 
(This Is preclS1?ly '<lhal wcuICl be ercoositere<I Ir a 
PC-ISOO had an 8K RAM morute sucn as U1e 
CE- ISS Installed.) 

From there It Is a sllT'flle matter tO '8t i..p 
pointers anoa oyte oositerw1lhtn Ule a>\J lnor!ler 
to erase the oeslre<1 t>IOCI< of memory. ~r. 
row ll win be appropriate lo Cleerement lhe 
memory pointer as locaUons are c1eare<1 (lnsteael of 
lncremenllng It as was done In prevtoos routines~ 
see the acca1~ 1ylng listing for the actual sertes 
Of Instructions lhat can OCUXI VllSh lhls OOjecllve. 
OleCk I l OJt WI lll A H)1>J1d Pl~ a 11 

You can test lhe operation of lhe array clearing 
routine oy ccrrtJlnlng ll wllh a BASIC program. The 
BASIC portion Of lhe program can be USe<I tO 
DIMenslon me array, 1000 lhe mactllne l<nguage 
routine Into mem;iry using PO<.E Cllrecuves (since 
It ls faJrly stort),anel Initialize lhe array wllh a Sl?l 
of known values. 

Next, lhe tn!UaJ values placecl Into the array 
can oe di splayed ror Checldng JXJTPOSeS- The 
array-clearing M.. routine can ll1en oe •canef 
using lhe CALL stalemenl provlele(l In 8ASIC. Tl'le 
contents of the array can ltlen oe Cllsplayeo again 
to verify tn.:l lhe elements were property cleared 
This proces.s may oe repealed as long as oeslreo for 
ooservallroal purposes. Here Is Ule listing tor suai 
a lljerfd progran: 

1000 • M"Oin AS(6 
)•• 

1010 GIJSl8 -a;· 
1020 "88.00SU! ·o 

o· 
1030 GIJSl8 "EE-

COftlllS 

iet up r19isttr Y to point to 16-bit lddrtss i1~. 
this- is .,.,.,. \09 of nenory v•l ue s-t.A>rtd by R01 iout.ine-c. 
fetd\ top of ncnory value lnto aea.nJlator . 
lec-JtMnt P&Ot value by one to po1nt to nu'\ l ow.r P-.-0- . 
Stou l4P of ••••>ry (adjv<ltd) - Yllut In reghlAr IOi . 
Store low Port.ion of top or NnOry addttss Jn >a. . 
Stt 14> c0<.nt1r ( 28 O.Clft•l ""••) In r1glst1r Lil. 
Load U\t OC:C\ft.lletor vith zero. 
Stuff oc:~l•tor into lltftOr)'. t.htn dcCttfttflt pointer . 
Oecrenenl l1'e CO<.nlAr v4luo 1n Lil (Ul•Ul-1) . 
'~ count~r ftOl ,.,.. ).-.o b.ek to t wrr .,.,,thtr byl• 
!lls.t:. exit b.ck to callu MMn c°""t.tr tq.J&ls ttto. 

1040 CALL a11so 
l OSO GOSUl "EE• 
1060 GOTO ·ea· 
1090 El() 
1100 "CC"PO(f all 

so, asa, a1a, a 
~864,MS,a 
Of,8,&UI 

1110 Paa: w1sa, a 
FF, a6A.. aic, a 
85, 0, MJ, a62 
, 699 

1120 PO<E a1160, 11 
, e.9A 

1130 RE1UlN 
1200 "OO"FOO P.=0 

TO 6 
1210 AS(A) =STR$ ( 

ll)•STR$ (P.)• 
$TR$ ( A)• 
STR$ ( A) 

1220 IEJCT P. 
1230 Afl\RI 
1 SOO "EE" IJAIT 20 
1510 FOO A.-OTO 6 
1520 PRINT I\: • 

1 · ; AS(A); • ! 
• :PRINT • • 

15 30 Hf JCT II 
1540 "Ff "RET1.AI 
(Tne 11ome11c1ature 11)Crld In lhls text refers to 

prograns lhat corr()lne BASIC ,,.-,o macttlne 
tango iage metrOOs "'1thln one general program.. 
sucn as lllustrateel oy lhls array-cteartng exan'l)le.) 

NJte tnat Ule M.. routine h l.UCl(e<l lntO merrory 
lcx:aUons lhat are ro1ma11y usecl for smrtng the 
stilrw;i varlaoles PS 3'1Cl 0$. Keep lhls In mlnel If you 
lntero lo meld lhls array-clearing capaolllty lntO 
SCJTie other piogra-n! 
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INSa:e THO PC- 1500 

This Is the sixth and C0'1Cludlng portion of the 
current series on the St'larp PC- 1500. (tv';ost of ttils 
Information Is also applicable to the Radio Stlacl< 
PC- 2.) /\Cr/In Ri:KJer, 1107 /\.Crtll Jst Av~ 
H8J"S118/ltown, IA SOJS8, has oeen the provloer of 

this extremely valuable Information. we at PCN 
on oehalf of all our reaoers, would like to extend 
our thanks lo t'llm for a most Informative treatise. 

This final section picks up from where we left 
off In Issue 35, with a continuation of Information 
regarding printing program lines .... 

,~,, 

\~, 

<b> S1J.bro1.o.ti r1e D2EA Ma.'1 b o? l1.sed to locat e the Ii 1<E' lJhose n1_11.1b.,.r has 
b.,,,e.,1 \o.~.ded into:• Re?i~.te-r U. (A d<>.ta. b;ite .. which 1Ai 1 l be a..dded 
to the r .,.turn address if the ~.Pecified l ine does not <?x i s.t .. rr11J.st 
f o l I 0 1,J t h <? i .,.,,,, trL1.ct ion ca.\ I i n9 th is subro1.1.t i ne . ) Rf t.,.r exec•J. ti or1 
o f s ubrout.i no? D2EA .. loa.d l<H a nd XL 1,..1 i th th<? conte·nts of 78A6 a..nd 
78A7 .: decrement X t1.J i •:e·; a.nd E·xeCL'. te s •.(bt' OL'-ti no? D2D0 . Tho;- sP ec i -
i'ied \ i Y1e 1,Ji \ \ b<? i ri the InP •J.t Buffer .. .;i:r1d the SEARCH Pointer wi \ \ 
Poi rit to that l ine . 

(c) Tf·1e P1•09r<>.M \i·ne th<i.t fo \ lc01,.is the one c1u•re.,., t \ ;i P1)i r1ted to b~ 
SEARCH rr1 <1.::1 be Plac ed into the InPu.t B•J.f fer" 1,.Ji tr. autorr1a..tic •.oPd<>.te 
of the SEA~:CH Pointer,. b:; exec•.o.tion of :subroutine D2B3. 

To::· Print the line st>:•t'-P.d in the l 'l'IP •.1.t B1.lff'er: 

<.o.) Executo? :s1.1.bro•.o.t. i1·,e B73F tc• st•,re· the \ i ne si:z:<? ir1to 79F5 . ( lf 
the CSIZE set i:;. l?.t"'3~·r tf·Hn :'2, i t 1.~ i \ l be s;;t to:• 2 . ) 

( ~:; ) S1.1.t1r·o1.1.t.. iYt€ AE3A 1:.1 i 1 l P;.;:-r·forrr, ~. l i ·ne- f 'eed l"i t.•·· c a.r·ria.'31=° r·'?tlJ.r'"'·o , 
t.he n Pr· i n t tho? l ir1e contained in the lnP 1.1.t B1J.ffer . Fo l l cM b;i 
::.•.1.br·i:11.~t i ·r1e P769 (l1c1tc1t., ·:if·f· ) 

f'1 !SC'ELLAMEOU8 <MECHAl'IICAL ) 

D i:; .. >b 1 <? : S•.obrc••J.ti ne A306 
E..-, ~t' le · S•J.br·i:·1.1.ti r1i? A~:0A 

l·h tr. n .;. t110-b~te· s i'3nerJ bin<>r~ n•M<1bet'· s•.1.b t'-OIJ. tine AR0E feeds the 
p~~·~· ... t,;a ·r1 -;.r.:iP}1ic 1)_r1it:s. . (t·~~g~t .. 1· .. ·'=' .,, 1.Ji l l f'~~(J ir1 r .. e-·.;er se . ) 
F're•:-.de t•" \o~di n9 XH •..J ith ?B, ;".L l•!ith ? F , Y 1.-Jith n , ~.rid UL l•Jith 01. 

(3) Pe"" IJP/Dv•H I r,,-.,,tro l: 

P..:.··rt 1,.1~· : S•J.brou ti r19 AP,02 
P€·1' Ito1,.)'(i : S•.1.bro•.1. t. i 'fl'? RAFA 
Pr:-Y1 IJP ,,...!!i:·•·.'Yl · S•.1 l::•rou ti 'ft'E' AAE3 ~.i? ts Pe··,, 'JP i r· ?9E9 i:onta. i r1s zi?r·o .• 

ri1-.1.r(1 i. +·· 79E9 C(•)"lt-3-. i ·ris FF 

(4) Tr, r•io· .. ·"? P<?n (no •.o.F'rl~te of' coordir·~.te:s, GRAPH Mode ): 

( ~ " t·t.1\,''? ,.. i 9r,t, r1 9r·~.P•' i 1: u·11 its , 1_.J it .. ~·, s• • t:i rc11J t \ r1e A28E . Pr·i?c~d~ l:•:! 
t 11.1 ti i Yt9 XL I! 1 t: r, '(t . F 0 l l ('.1 1.·J t·~ $ 1) ~)t .. OIJ t- i '(1E' A76? ( r1ot :it·· off' ) 
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(b) Move l eft , n 9raPhic units, 1.nt h subr o11 tine A28B. Precede bY 
loadiY19 XL • .. 1ith n . Fol lotJ by s u.broutine A769 <Motor off) 

<c> Retur'n Peri to lef t eT1d1 •.Jitr101J.t l ine feed , tJith subro•1t i Y1e A9D5. 
Fol\01 .. 1 by S'Jbrou.ti ne A769 ( Motor off) . 

CS) To cyc le Pen t o next co lor : 

Ex'?cu.te subro•1tine A629 . Fo l low b11 s 11brou.t i ne A769 <Motor o ff) 

CASSETTE ROUT INES 

TO SAVE A FILE ON CASSETTE 

< 1) Constru,c t Header in OlttP1.1t Buf fer area. <7B60-7BAF> 

( a, ) Exe c •.tte su.broutine BBD6 to f orrri Lead- i n, inc l L•.d in9 fil e tYPe 
code. Precede b11 loadin9 A with fil'? t11Pe code' 00=ML; 0l=BASJC; 
02=Reserv e ff1eMor11; 04=dat<0. file ; others defi nable by user 

(b) Fi le na.rr1e is oPtiona\; if to be inclvded, its chara.cter codes 
1111Jst be stored into address<?s 7B69-7B78 <rriaxi rriurri, 16 characters> 

(c) Store be9inni n9 address o f file bein9 saved , into 7882-7883; 
s t ore 1 less than the mmber o" b11tes in the file, i n to 7B84-7 B85 

(d) If a ML Pro9rarri ( file t11Pe 00) Is bein9 recorded, store the 
be9i nnin9 execution address <or . def1.ult va \ 1.1.e FFFF> into 7886-87 

<2> Record Header on t o cassette 

<a > Store value of Ca5.sette PJ.rameter into 7879= 00=RMT 0, !0==RMT I 
(b) Execute C1ll B0 <BCE8> 

(3) Recol"d file 

<a > Load X ,,,f th be9innin9 address <obtain1.b\e f rom 7'882-83) , load U 
with I less th<!n nurriber o f blltes <obt ainable frorri 7884-8:5) 

( b ) ExeciJt.e C~. l l AA <BD3C); terrriina.te oPera.t !on with Call B4 <BBF5> 

TO LOAD A F ILE FROM CASSETTE 

<I ) Cor1str1Jct Hea.der ! n Out.Put Buffer area, 7B60-7BAF 

(J) LoJ.d A •.~!th code f or file t!<Pe sou.9ht 
(b) Execute S•lbrottt! ne BBD6 
'c) S:ore <oPtiona l > file naine i nt o 7B69-78 

<2> Find file on cassette 

<a» Store v a.\l.le o f Cassette Par-3.r<1eter Into 7879 ' 80=RMT 0, 90=RMT I 
( b ) Execu.t e CALL B0 <BCE8> . <A seal"ch 1,.1! I\ be9 i n f or a Previov.s l'4 -

recorded Hea.der f1avin9 the f i le t'4Pe s l'eci f!€'d . If f ouYld, its 
l' i le na.rrie is disP\a~ed ~:nd stol"ed int o 7B91-A0 . I f t his THrtio~ 
di rrers from the one s Peci f i ed, the search cont ! nv.es) 

«;: > I r fl a.9 C is set , there was i c~1eck svrri error ; e nd LJI t h Ca. l l B4 
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(3) Lo<>d f i le into co111P •~ter 

(<>.) Load X with t he ado:k·ess into •,Jhic h the file is to b e l oaded, 
and l C•a.d IJ • .. ! i th \ less t ha.n tt·1e n1J.rr1ber of bytes to be 10<1.ded . 
<The V 3. l lLes for thes.e F'~.rar•1et<?rs tha.t lJer'? or i 9 i na l 1. ;< recorded 
are no1.,1 c•bta l11a.b le, ro;-sP e·cti ve l \I, frC•lll 7BAA-AB and 7BAC- AD> 

( b ) Exec•J.t.e Ca.ll AA < BD~iC) . Fo 1 l otJi'o19 l oad i n9, Re9 i ster X '.J i 1 l 
·=ont.~. i n the a.ddress ir•w1ed i <1.te l :,1 fol lolJin9 t.he \ .?.st >..ddress. l oaded 

<•:) If f la9 C : s set, there 1 .. ias a checksu.r~ error .: end l·Jith Co.l l B4 

(4) Ter 111 i n<>.te oPer <>.tion c•f t.he receor der ~1i th Call B4 <BBF5) 

CONTROL OF RELA'r'S 

Subr o•.lt i ne BF2$ r•la.Y b e u.se·d t.o oP era.te the r emot e 1:ontr o 1 re 1 ~.Ys . 
The e ffect c•f t his s•J.br o •Jtin e is detE'l"rr,i ·necJ bl! t h e con tents of A. 

A=03 ' Close rela~ . REM 0 
A=05' OF' en re l a.Y, REM 0 

A=09 : Close rel a:,i , REM l 
R= 11 : IJP en r el a.Y, REM 1 

RECORD .. LOAD, OR VERIF'r' BLOCK OF DATA 

Re9 i st er X rr11J.st, be l oaded '•' i th t,t·,e be9 i nn i n9 <i.cl clro;-ss of the b 1 ock of 
01.;orr1ory invo l ved , a.nd Re9ister U P\us t conta.i n 1 less than t he nLlr'1ber of 
b :J t es in tfi'-'.t b l ocl: . Tf;en C.1.ll AA <BD3C) will P<?rform the oPera.tio·,; 
sPecif ied b::i the con t.;-nts o f tho;- Casset te P<>.r'-'.rr,eter (7879), o.s f o l lows : 

l·Jhen 7879 contJ. ins 00, the b 1 ock o f da.t<1. i s 1··o;>corded onto t.:o.P e . 

~lhen 7879 •: C"f•t'-'.i ns 80, the da.ta. rea.d fr·or~ taPe is trar1sf erred to 
rrier•1ory. If' a c hecksum error occur s , t here 1,.1 i 11 be a. r·eturn, 1.Ji tl'1 
f la.'3 C set . 

l.Jhe·r1 7879 cont'-'. ins 40 , d<>.t.3. t'ea.d fro"' taP e is cor01P arE'd to the d'-'. ta. 
i n the> b l ock o f rrierr1or';I, 1,J itho1.1.t a.n::i t r an s.fer o f d.;i.ta. If a. d iscr·ePa.ncY 
is f ou.r1d, there i s a r etu.n;, with fl<1.9s C and \I SE't; if 2. checksmn error 
occL•.rs, a, r et.1J.rn l~i th f \ .3.9s C .3.Y1d H s.E' t . 

In ea.ch of t he <1.bovo;- ca.sE's. Ca I l B4 <BBF5) rna.:,. be 1.1.sed t o ter rr1i na.te 
the oPeration ; it l·Ji l l r,Po;-n t1·1 e 1··0:-la;i , shu ttin':l o f f the r ecorder . 

RECORD OR LOAD A SI NGLE B'?TE 

SiJ.bro•J.t i ne BDCC w i \ I record tho;- b> t "' cont<>. i ·ned in t.h'? ;.i.cc•.trnu 1 a. t Qr . 

C3.l I A4 <BDF0) •.Jil l read one t •';lte fror~ taPe , and l oad i t into tho? 
aCCIJ.friu. la. tor , Th i s r out ine a. I so c t·,eck s. ~iheth.;-r the BREAK ke::i h.;i.s been 
us~d ; i f i t l1~s · fli9 C i s s e t . 
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1984 lndex - Oroered By Type of Article 

* l1cle 

Mnounctritnt: ,ht Co1WJter· Port.ablt 
~tl'lt-n\: Cos10 fX-7~ 
~••fflt: Cosio P8·700 
<Moonctn<n\: rJ1Qllt Conout.er Usu PC-ISOO 
lllnnouM•"-• nt..; Cr~ict P.aO<.*)t f o r PC"·1 
~eMnt : ttrvlttt-P.x:k.ud .. - 110 P-ot~le 
MnotJinetfttnl : Ht-.lttt-PM:k6rd .. -118 
r.nnoonctfttnt: ~•ro PC-1350 
Conntnt ary: Uoteh Pc>ckt t 
COMtnt.4.ty: U4tch Pocket 
P109r4": ""4rlt tlng Pix•lt (l'C-lSOOIPC-2) 
Pr09r ... : Al••• Clock (PC-l.1SO~l /60/61 t PC-1211/PC- 1) 
Progrdtl: Alttrtl4tt Ch6.r.ac:ttr Stts (PC-1)00/f'C- l ) 
ProorM: ~ln\llc.nt Calendar (PC-1500/PC-1) 
Pro9r .. : 8in•ri nogic (P<:·l~OOIPC-2) 

Proor..., : fol••lt<O norui• ot (PC· l )OO/PC· l ) 
Prooran! l ft:Provtd Vertical Lilltr (PC-1SOOJPC· 2) 
ProgtC': fs- 1.ric Dr .. l ngt (PC·ISOO/PC·2) 
Progron: Uno.: Synens (PC-JSOO/l'C·2) 
Progr"": liltlt £111tor ( l'C-lSOOIPC-1) 
Pt09ta1t: Ptr~PtCllV't! Plot (PC· l500/PC-2) 
Prooron: Poe~tl llorOpro (PC-ISOO/ PC-2) 
Pr09r.,,: Scntault Plot t ff (PC· L:>OO/PC-2) 
Pr0914ft: Sllt ll C- (PC-ISOO/PC•2) 
Progran: Utothtr fort'C4.1ltr (itt·118) 
Ravi ... : Cotlo 111-700 
Revi .. : CE~OI~. CE·:IOlB. CE-~ Sl>aro ltOI " ... 1 .. 
Rtvitv: C,e-502~. · 5018. · 50<A. - 507A Sllazp ltOI ftOWles 
Rtvl"' : Sharp PC- 1261 
Rtvlt-M: The Ht'olltlt- PackaJd ~-118 
R111t t"W: Tht SM.rp Pe-SOOO Porttibl • 
f<CMIC4l Info: Cltulng "'"°'Y - Arrays (PC-1'00/PC•Z) 
lt<Mical ll>lo: ltlsldo tht PC-ISOO (Part l) 
Jecht\icel Info: Jfl'fiOe U't 9'C•1SOO (Part 2) 
le<Mk •l Info: lnsla. tht PC - ISOO (P41t l) 
lteht\ieal fnlo: Intido tht PC· ISOO (Port • ) 
l t<Mloal Info: ltltidt tht PC· ISOO (Put S) 
1.-ical Info: fnsidt tht PC·l500 (Pert 6) 
IKM!ed Info: 14>delH on ltls!do Ult PC- ISOO 

t-i:R..IN LroA TES 

NJrlin ~r Ile$ noted a few erron In trre ongoing 
Inside t/Je PC-JSaJ sertes tnat has been~ 
in 1984 ls5Ue$ Ot POV. Pleese maKe u... fo lluwlng 
co rrectll)'lS: 
I~ 31 - page 12 - line 7850 "10U1cl teer:!: If 80, 

Katakana displayed; oo. displayed ana ... etc. 
AOOresSCl 766C to 78/;F on: use<l t>y ROM, to 

~rarlly \alle Ille conlents Of 787C-7F ""111e 
trre Display Buffer Is t~rartly Saved In trre 
Slrtng ana ~l Buffers. 

Issue 31 - page 13 - 788E st'o..lld teer:!: TRACE 
para-neter. 00, erdrg execution of previous llne; 
o l, st arting e><eo.itlon of new lire; . . . etc. 

Issue :n - page 14 - locatlcn ~ ... Is 
OOlalned fron 79C6 - oc. 

NthOr lssur P090 

PCM. Staff H I 
l>tN, $t4 f( I~ ) 

PCM. Sl•ff Sl l 
PCM. Si..ff l} 8 
PCM, Staff S2 8 
PC• . surr l• l 
PCM. Staff ll I 
PCM, St•ff l6 I 
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R.obtr. Mor\ln }S 7 
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ct11ysti1. Rl ci\4J'd H. '2 l 
Cib<M • JoM R • " 10 
POI, Steff (Conw rs!OI\) )6 s 
_,...,_ Jtf(Jey l6 1 
S<rtliff. Ro~ert )) ~ 

S..Uiff . Robtrt H ' PCM. Steff l S 2 
PCN. ~'\.arr J) } 

POI. Sterr } I 2 
tea. si..rr J6 1 
- r . .. rlln ll 11 
Rober. Norl in '1 9 
~r. Morl ln " 12 
Rot>or. Mor !In ,. 12 
R<!Wr . Mortin JS 12 
Rx:iWr. Norlin l6 11 
~r . .. rlln J6 IS 

Issue 32 - page 11: In the mldOle of tne page. Ille 
Output Buffer eooresses for slorage of lape roeaoer 
Information are Incorrectly given as oeglml;lg 
w1 Ill 7 A ... trre 7 A SllOUld t>e replaced t>y 78. 

Issue 32 - page 15: Ulcler DECIMAL - TO­
BINARY CONVERSICN, tile memory 8d0ress of 
CALL DO Is Incorrectly staled as DIJ'9; It shOulaoe 
DSF9. 

Note too, tnat syslem RPM addresses tnal are 
"\ruseCI" oy trre PC- 1soo aclually aie useo oy trre 
CE- 158. These are 7850 to 7858 ana 'l9F A to J<JFE.. 

N:lrlln 8lso notes thal trrere Is a mlst.ake In his 
article In Issue 34 on page 8. The ex~le given Is 
nol correcl ana It s use can cause reaoers to tnln< 
tnat tile program Is not ope1a(lng correctly. The 
e xefTllle prtnteo SllOUld tie ~ so tnat trre 

l"OCl(l ~ IE\ISl..EmR tssuo -,. 1S 
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constant term in tne third equation st'lOutd be 3(not 
1) and tne constant In the fourth equation shOuld be 
4 (not 3~ Additionally. when used witn an old 
PC-1500(having early versions of ROM), the list of 
coefficients will not be LPRINTed correctly. To 
remedy tnls situation, change the last part of tine 
32 to rea(l: 

LPRINT "C ";A(I,N•l}: ..• 
Instead of: 
LPRINT "C ";A(I,J) : • .• 
Finally, Norlin has a fe-w general lips to pass on 

tne PC-1500 users: 
L A BASIC program Inadvertently cleared by 

NEW canoe recovered as follows: 
(1) POKE &7750, 204, 101, 202, 105, 73, 0, 69, 

221, 153, 4, 70, 202, 103, 154 
(2) CALL &7750 
Note: If tne number of the first line was larger 

tnan 255, it will oe changed by tnis procerure. It 
may be correctea wlt.n the usual editing 
procedures. You can use the above routine, in some 

Awailal>le W y by Preooid s.bscription for a calendar Yur 
Period (JanJal'y - DlctlCle1) . You .a1e sent back i s:sues for UHi!: 
cal•ndar )ftU to which you subscr:ibt, at the tine you enrol l . 

I 611 iMMUUd. PlM!e ~end 11<>re i oforoatiClll. I have 
tile fol lowino no!lel Pocket Co"puter: - - ----

Enroll ne as a 198S Subscriber (ls.sue tM.n\bers 37-44). 
$24.00 in U.S. (U.S . $30 .00 <oCanada/l1exico. Elseld\ere 
U.S . $40 .00 payable ln U.S . f<uM• against• U.S. bani< . ) 
Enroll "•as a 1984-8S Subscr ibu (I ssue oo"ber• 31-44). 
$42.00 i n U.S. (U.S. $Sl.OO t-oCanadatnexico. Elsewl\ere 
US . $70.00paycbl e in U.S. fli.mdsegainstaU .S. bank .) 
ERroll Mas a 1983-85 Subscriber (lssue """Ders 21-44). 
$78.00 lo U.S. (U.S. $93.00 ~o Clllladatnexlco . Elsewhere 
U.S . $120.00 payable in U.S. ·funds against• U.S . bank.) 
En.roll"" as a 1982·8~ S<JDscr iber (Issue oo"bers ll-44). 
$ 102.00 in U.S. ( $12'5.00 to C-Mad&ntexico . Els•whtr• 
U.S. $160.00 payable In U.S. funds against• U.S . bank. ) 
Ch~ck here i f payi ng by MasterCard or VISA. Plee.se give 
credit card inforno.ti ot1 below . 
orders ..,., be """°""""ie<J 11y _, in fUll. 

All cllocl<s !IUSt be -t1C4lly .. ICOde<l. peyal>U 
in U.S. f\.n<ls and dr_, 8!14inst e U.S. bft<. 

MMe: ----------- ----­

~dr : -------- --------
City: ---- --- St,,U: _ Zip: __ _ 

MC/VISA ti: --------------
SiQOotvre : ------- Exp . 04t.t: __ _ 

nail this tJrdrJ 'tlrtt UI: 
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cases, to recover a program that has been lost by a 
crash. Key ALL RESET and execute NEW o before 
using this routine for craSh recovery! 

2.. It ls possible to make a BASIC program halt 
witn automatic display of tne RESERVE template 
(for whiehever of groups I, II or llI is currently seti 
This tecm lque aoos a nice toucn to a menu-artven 
program. The program instrucl\ons for acing it are 
simply: POKE &7880,0:CN..L 8CB88 

3. Here Is a way to clear R.AM CCJnllletety. 
Every byte of R.AM will tJe cleared to zero, 
lncludtng system RAM, after whiCh tne power-up 
routine will automatically be executed. 

(1) POKE &4000, 110, 36, 8, 10, 170, 255, 253, 186, 
211, 197 

(2) CALL &4000 
(3) Key CL and execute NEW o 
Finally, attnough tne lnsHuct\on manual does 

not mention It, the BASIC statement ON ERROR 
GOTO O will cancel an ON ERROR Oirective! 

FRCM Tl-E WATa-i POa<ET 

AS we close-out our foorth y@ar of publishing this 
unique newsletter, it is interestina to note mat 
Sharp Electronics continues to spearhead the 
effort to produce gooo quality, low cost PCs. Of 
course, many of the other pocket computer 
pioneers are still hanging In mere. Casio continues 
to put up a gOOCI fight. HP Is doing OK. Even 
Panasonic continues to push Its HHC, thOUQh 
primar\ly to specialized marl«ets. 

There are prOOably well over a million PCs in 
use in the united States toaay. That is only about 
one for every 250 persons. It took allOUt 20 years 
for calculators to reach their present ubiquitous 
status. Chances are It won't t ake as long for PCs to 
reach the same level of distribution. Based on that 
projection, tne growtn of t.ne industry shOUld be 
steep during the coming years. POV looks forward 
to covering tnis advancing, exciting f!eiCl. 

By tne way, during 1985 we will increase the 
frequency of publication to eight times (instead of 
the current six issues-per-yeari However, rising 
postal and publishing costs mctate tnat we revert 
oack to a smaller type style and our previous 
8-page format. The combination of steps being 
taken will ylelCl cont\nuea quality coverage Of the 
poeket computing fle!Cl In a timely manner. we all 
tnank you for your contlnuect s~rt and extend 
our best wishes for pocket c~tlng happiness 
curing 1985, our flftn straight year of publ\catlon! 
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~ lllWCTllJIS - f<Jl IP-711 
ltlis progr., ls a cus""'iution or the Poyroll progr., 
(dncribod for other oodtls of PCs in this 1Mue) 
spoctftcllly ror the ll>- 718 . [R.eftr to other articles in 
thb Issue f or ed<litlonll b4Ckground lnfor110tlon conctrnlng 
this p rogr., . ) 

The progr., ~ e<lventevo or the 7UI ·s e<lv-4 
~U1ty 1n l\enclllnll lrc>uts. for insunco. lhl ebillt1 t.o 
-cua- a default lrcloJt vllua. list.no this upC>lllty -
tllot default values do not hew to lie set up by ust.no a ._....u "let• stlWW>t. TIM. for - 1•. 1n lint 20 of 
the pr09r.,. instlld of pnclding thl lrc>ut stai-t with • 
stet.tMnt setting C:O (as • def.,1t Yalu.). thlt dit'f«.11-t 
value Is - 1 pvt of the DFVT stot.-t . You nl!tlt ..,t to 
cust..,1.te this default value to your ..., appliC4tion. for 
1x...,11. if you l\ave • ..-r of "'PlOyffs earning $}~.00 
groM per -· you could set thl default value to that 
fi!l'Jrt (instlld of the 0 US4d in thl progr., listing). 

lhU II' version also utllitH leblls in the tax lookup 
tal>la routlnH (boglm.l.na at llnH 600 an<l 800) . !llserve '­
lino 60 olltaiM the lebll of thl 11>11roPri1t1 loola.I> teblt 
h.., the string ft$ (wllioh Is i rc>uttt<I by the user 1n rt'Sl>OM• 
to lint«>). 

If you an a......,., to tilt use or lht 11'-TUI. then )IOCl 
""1 ..,t ., •"Pl.,.tion - t the use or the staWW>U 
•ll'l$ In U- 20 ft 100. M you ""1 llo -•. the -1111 ties 
a lot or raetuns. 1ncludino • ·t109--· ll'CJUl buffer. 
this c.peUi ty allows• mer to start entering data t.fore • 
pro,.>t .wn 1ppeus on tht urMn . "°"'"r. s.oMti...s this 
e<lvtnetd coPaOllity cen trlc> • .,.. progr-r up! For 
ins~. - using a dtloY or l.nfinicy (wldoh ls wblt you 
h<lvt When tht uno-scrolling par-tar int OELA'r su._,t 
ls 8 or"°"· as In this progr.,). tilt use or the oo lDE key 
causes tl\at charecttr to lie stort<I In tilt type-nt<I buff tr. 

lo!Ntever u In tilt tyoa- nt<I buffer Is u...n ust<I es the data 
f'or t.ht not INPUT stateMnt. Th.It Mal'l:S, tht nit)(l UIPUT 
ct1t-t plei<S up en Elf) LillE oharaotar ts Its Initial 
chlraottr. thereby ttrninatlng tht lrc>ut operation ond 
effectively ceuslng the lrc>ut to lie• •nun· oharecter. Thot 
IS USUllly a utlltr """"slreblt NMt< of operation. Ont "'Y 
to get around thlS situation ls to effectlvtly topty out thl 
typo-aid buffer prior to ntQltl.ng., lll'UT stt~t. lht 
UH of tilt l'.EYS SU!MWlt don Just Ulet l llNS.e.~ si111lt 
irc>llt<I l at stt~t uwd in 11-20 -100 ( '1$) uses 
a • ._. varitl>lt (A$) as a ..... c of duloping out the 
tyoa-- buffer prior to .... 1no the lll'UT stattMnts In 
t.host Unos. If you find this procedure difficult to 
..,.,.rsttnd. just try oPlrtting tilt progr., a r ... tl- vlth 
tho<• sttc:-ts r-tnd .. I.di wtiat '-"' 

8t curt to- use orthe line t<liting~ilityof tilt 
ll>-718 """' building lht loolcup tal>les tllot start •t llnH 
600 an<I 800. enc. you h<lvt tnttrt<I lino 600, just use tilt 
FETCll •- to get it b4Ck . Theo, use the e11csor controls 
to ohtl'9t tilt lino ..-r and nodl fy tht r...Unclor of tilt 
lint ll>l)roPrlattly. You .,..,ld find this nethod SOMWl4t 
rastu than hoYlng to tYPt In ,..., end every 11.na in 1 ts 
entirety I 

If you .,tar the progr., exacUy a shoWn In the listing. 
aCAl sllolild lndlcatt tl\at It is told.no up 789 t>yWS. 

FoT saw nm .. tast. the progr .. by enttrt.no .,.. MCUtt o'f 
$'!000.00 for loypothotl C4l ~ - · - 4 
dtOtndeuts~ tnd that )'O'il are MITled .. Yov should get • M 
value or 1~.~. nCA vitholdings or }}2.~. Ylth no other 
• ltl\0101,.. the not pey VOUlO l>t 296> .24. It everything 
von<s out to tlltse fl!l'Jrts. u...n you cen fl!l'Jrt tllot ot least 
tllthtt.rt or the progr., is vor1dng 0.1(.. (-..r. youShOUld 
r- tll your tabla entries to,,.... sure tht)I are ICQJreta 
before .tiluing the orogr., ror serl.o<ls P<Jrposu .) 

FOR PC-1500 8c PC-2 USERS 
~1580~ 

Tne tvo progr.,. presantld in the PC-l~ISl/60161 section 
of this issue. cen. of course. lie -ltd to run on tht 
PC·tSOO 111it11 relative •as•. 

Aether thin pr• unt • ~itic progra.. for tM PC-lSOO 
in tl\it issw .... are going to us• this itsi.M's colUl'W'I spe.ce 
to dlSCU$S several Mtt•rs th.et ort frtqUtntly raisf'd by 
rt.:Mrs. 

Wt oft.t.n rtotlvt Inquiries fr°" pr'!:ll.r., cltvtlopers who 
..,t to stf'!l'J&rd lhtir prOllJ'.,. , "lloool • tht1 ask .• •can I 
locltuP aorogr., so tllot It c..not llo llstld. tdi tt<lor •­
on a ca.uttt'?• In other vords. hou can they ""prouct• a 
progrM so that they can ull it -"il• prw.ntingothtrs f rOlll 
copying llltlr "°"'· 

First or 111. It Is l.t\ll.Uly thet .-,y ttc:Mi...- one ftigllt 
try to epply COUlG DI 100 perotM tffKtl\'t. llO 111ntr llMt 
)'OU ~. thlt ~ u1 thl.t SOt1111bod)t els•. twwing siftilu 
""°"ledge an<I skills. can undo your ... rt<. Thus. protectl.on 
rttllt 11oc-s nort of a - bot_, thl cltvtlopar or "eo<la 
l\lk.tr end the prospective •oode brtlktr• or unauthoriz:9d 
duplicator . In the f inal .,..lyslc. It -· 1 .. ttlr or 
1itiU tf'4 perst"V•rence. kn<Mllt'd91 tnd ak.111. For instance. 
vlrwally "'1)'0nt wl>o re.OS this article. ls going to nave 
l<llOWltdoe -.t thl t.tCMlquas thtt art dlSCUSUd and can 
use U\at 1nfornation for or eg&inst copy prot.Ktion. l'ht 
lnfol'Ntion contalnt<l In /"'11 ""1 llo d1....W..tld to perl\aps 
five Ptroant or all -t .-.ur users . Dots that neon 
thtt 9}\ of PC users _, • t .._ - t tilt uc:MI"'" 
dl1"'4Sed htrel Mot nooessully . lt ls really i.Jopooslbh to 
dtteroint ,.,.. tfft<:tive a ttdwUQUt nl!t>t lie slnct tilt 

· - · is really Ile~ those that "know• - tnosa tl\at do 
not! ""°· thtrt ls no "'Y or ..,..,lng who l\aS or"'°-. not 
l\avt tilt requisite ..,..,ledge. 

Ont or the first things to dteidt _,considering copy 
protection is just wtiat is It you pl., on prote<:tlng. Oo you 
wWit to prlWf'lt ~licetion or the progrM end \1'\a1Jthoriz9d 
dittributi on? Or,. do you went to protAK:t the algorithM or 
progrM Mt.hOMlogies? If your priMty i nternt ls the 
f'orMr. u.n you should COMidotr tht steno.rd leg.al evlft!JH 
suell as copyrll1\t eno tradtfllr1( prot.t<:tlon along wltll eny 
ttc:MIC4l ent1-«4>llcation t.tc:Mlques you •i~t t1>9ly. If 
you art ttl"'Pting to ~d tlgoriUw<s or nttllo<lologin. 
thin your taX...,. lie QlJltt different . Htrt. you- vent to 
concentrate on flllkino it difficult for SOftltOt\e •ls• to 
r tgur• out just txectly how you perforMd • p.uticulu 
Optration. (R-r. Whilt a QOPYrlgh\ con prottct • 
particular l npl1Mntation or a prooren. i t cornot stop 
SOfttOnt els. frOf' using the sMt Mtl'W>dOlogy or 1<Ma. A 
slriplt re-writ• of YQ(Jr progren uslno d1fftrent va.rltbl• 
nws. l ibels. text end SOM r1-1rreo~1tfttnt of the Mteriels 
ls all th•t ls ntedtd to 11941ly cirCUl!Vtnt the copyright 
laws. ) 

lf you ...nt to pre~t outright duplic.tion of yoor 
pro;rM. tMft you Md Mtter not pl.-. on ~liSl\ir.g it on 
nognetlc ttpe. "'1yont with • 0upllco~l.na tepa recorder ._,It 
can 0upl1C4tt wtiat ls on • ...,..tic ttPt. If soneone Is 
serious -.t distributing your softwut (soy. 1n • fortlgn 
country). tll they nMd is ona copy or your progren recorded 
on ttPt ft theY tr• in business . Prtstol They can be~ 
cot)iK 1.n a Mtttr of s.c:.ondS . l f SOftiliOM' 1s QOing to break 
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the C09yrir.t l aws in this Ml"'W'litr (a.utMif\9 your wonc has 
bttn conr ~Mod). i t is certainly not herd to do f rOll • 
teem I col vu..point. R•nenl>u . we art toll\lng here al>oot 
tape-to-tOPt copyi ng . l lle progra11 never has to 1>t 1.-o 
into • C""P\lter I Ko Moont of prote<:tlon wi thin the pr09r011 
or COllPUttr is ooing to be obi• t o prevent this si"!>lt 
outrlQnt duplication of the i'1for••ti on contained on the 
tape cassttttl By pl8Cin9 thei r own lab1ls on the copied 
c.&S:$ttt1c. progrM pir•tes: cen tesily tnd up stllir.g yoor 
progr.,, (particvlarly In a forei!I" oountry) with little 
cNIQ of btingdtttctod. 

()!(. yous~. you arc OOlllO "> dlstril>Utt the pr0Qrat1 on a 
- ry llOdult (such u the ct- 160) iMtead or tepe casntte . 
Mow whet cen you dO? u.11 , the CE- 160 progr1Mint syste" has 
an '!l'tlon thet is said to prevent tilt l isting. tdltlng or 
saving or the pr~ren . Just s*l•ct that oPtion when you pl~• 
a progrM Into the llOdule! Goes thot nean your pr09ra11 ls now 
safe f rOll duplicati on? HMdly . 

Ch sure. i t • tons the casual user cannot sioply invoke a 
lllSl to vitw the Prooran. Nor ca.fl tnet user invoke a CSAVE 
cOl'lnand to "61<1 a cooy on a te.pe rteordtt . However, anyooe 
r .. 111ar with • acMne l anguag. tecllnlquos (suell as a reodor 
of Pill') would be caoal>lt of acctulng Ule l nforMtion i n the 
llOdvlt. A si"l)lt M<:hine lengu~ nenory """9 could be us«! 
to OCt&ln the contentS or the llOClUle. The lnforMtlon 
ol>tained frOfl Suell e nencry ~could Pt IOadtd Into anotller 
PC without the prottctlcn . ~such a OC9Y had l>e«\ Mde 
t11e prOQrM could be vievod. edited and duplicated. froi. 
there . "4SS dl.c>lication would be no ftOtt difficult than 
Sl"PlY Miki ng oopt•s on a M91"ttic tape cu"tt• dUplicetor. 

So what is t.M poor. defenseless. poc:k•t cor.puttr 
pro0romer to cto? Mell . f'or one .. stop being parl'l'tOid ebout 
dvPllcatlon per se. S.llevt 'thi s: lf yoor pr091011 Is so 
valua>l t that people want to 00pl1eatt It for tile t oke or 
bein9 aole to Qtnerate sone ·.mer9roood" sdle-s. they are 
ooiM to fino • ·~ of doi no i t u9ardhss or what )'OU do. the 
only salvation is that you will prooably Nke SON MneY too . 
sine. yoo will !\a~ the ltad in tern~ of prOftOt ion. SCJPPl )'. 
sYP90rtino ftlttrials. etc. Renenber. however. tMt """ 
outrl;llt OUpl!c.tor (copiu) who distributes your 
0C9YriQllttd Mttrlal vltllO<lt your per• lsslon. ls breaking 
tht law. tn otzwF wordS. they are vttvtd as erodes. thUS. 
they t akt a cerwn anount of risk.~. if you can prove that 
they art "'->lleati 09 your .. ttr ial . you MY be c lt to put 
lhi'ft out or bus inti s . 

Fr4nkly. you would probably be btttAr of f to us.uM tl\at 
tMrt is very littl e . fron. 4 prectical v i wooint , you c:an do 
to s top sonton• t>t'tlt on be'1nq a.crook. I t is bctt t r. portl~. 
to t>e l'IOre conc'1rnf'd at>out s1ow1n2 ~ sOMone wtw> wants to 
legltl• ately COflpete with you ~Y re-writing" your progr6'1 . 
Re"••l>tr . • g~d •any people do not want to risk !>ti ng cought 
~ l>randt~ as outrtQht thi eves. l lley • l ii>t . ~ver. vi ew 

eonptti no with you as qui ta anoth•r Mtter . TMy ftight 
even dtf in.t ·~ting• as s i rc>lY doino what you Mv• dMe a 
little differently ore littl• better . All they ntod In order 
to providt this 109al COf¥1.tlition is to fi9Uft out how your 
prOQrert oPtratts. In other uoros. they Mid to~ MiY you 
did what you Old . 

Inert are things you can do to ~ this difficult on 
t.hetr Pa.rt. en. th1no 1s to put key stetlons of' your pro0ru. 
in MChLM \N\guage . Cklct placed in tM PC AS olain ®)Kl 
c~. your COf'P•titi on is 9oino to Mv• to ~P4"\d a lot of tiM 
f 1guril"IO out what yov did . First. they hove- to fil'K:I out wh~re 
you .stored the ttty sections in nenory . Then. thty will nee-d 
to Olsasst• blt your COdt an<! sOUdy lt ln dttol l. This process 
could tekt oonths. It Is s<Jbject to varloos kinds of 
inttrpretotlon and error. (Vou • IQl>t encourai;e 
• l sinterpretetion by deliberately Inserting nonsense 
sections in you COde . ) It "'"' involve so N.M:h work that the 
s>erP4trators "'Y f ind i t tu ier to si..,,ly dts ign thti r ovt" 
~rsion of your pr09rM frot1 scrateh . Or. thrt)o MY dtcidt i t 
1s not vorth c~tinQ with you! 

But. viii lt alnolutely protect you frOfl llOVlng )'OUr 
progren copied? Of course not! ~y wt th t.ht s eM skills 

6 

an<! training as you (for instanco. in •ochint lenguage) will 
still be coool>lt or event ually f l11Jring thlnos out If thet i s 
their ul tt .. te !IOOl . lh• point nov ls. If lhty are so skilled 
and cvnnl ng, why would they both4r? CMnoes are theY would 
rather be devoting U>eir ti .. end entrgy to produci ng t heir 
ovn or iginal creetion:s . 

Notice that protection of• progr .. (preventing It frOft 
being copied or duplicated) is • different "atter O>an 

secur1no an indi vidual PC fraf' l.M'l:authOrtztd use. lht forMr 
prOl>lt• ass .. •es thet the progrM ,...t bt dlstrll>UUC! by •­
practical fttans ( tape or llOdule} . lhe letter es..-s thet 
the progu., is install«! in the PC and thet the use of thet 
particvler PC (and"-'• the progr.,,(s) It contains) is what 
ls being secvred. Sevual pecple haVe S4b!lttt<I prograftS to 
FClt th.at 1r1 cla1Md to provlcJt p[ottetlon along tht'St 11nes 
for tilt PC· l SOO. P1rMos. i f rtadtr inttrtst varraits. we 
can Provide a S6f!Plt Of tilts typo Of Stcvr i W prOQrM in 6 
futur• l.ssue? 

Code troalcino 

A nu"btr of r eaders have asked for infor .. tion on hoo to 
""9roaeti Ote11>1':'rl09 tl>e •aefiine code for e ~ter. That 
ls. how did Pill' s ..,lhcrs break the eode for tht lH·'>SOl Cl'Ul 
Ue W~t U\.lt l'tlUot'I of the r.cent.. •J<Pr•s:slor.c of lni.rest in 
this 11\ettt r heYe sOM:thing to do vi\h J)e091t w.-.ting to work 
ondlsoowerJ.nQ the nochine langu- of s-of lhe,_PC>! 

1.bote,,.r the ressoo tor the inttrtst. htrt u e a few 
COMtnts on the SIA>ject: 

First, vol'1< on ""PPino .. nory . Dtttr•int vhlc:ll sections 
are dtVOted to Ml and R(ll . Perfor • tl<Ptr lnents (uslno BASIC 
or whetevtr lanouaoe is avai let.tl• on tht Mehint) to further 
d4f i nt f'IOw RM is 11$-4. Th-at is. Wt ~rtssts u t us-4 for 
progrM stor090 .. wtttre va.rieble$ ere stort-d. whet parts of 
RM oe>PtOir to bt u.st'd 0;.s •systen• resources. This typt of 
lnfornat!on ShOUld be arranged in orde rly fashion. such as 
l>y ..,..ry address valuo. 

Next. pr int CMJt a °'"'II of Re.I ..... ry . Preferably. each 
line or the dvllj) Should show "" •oehine Cade (In whatever 
OUllber bast you profer) and the d\aracttr procM:td by ASCII 
value•. Using this tedw\iqyo c.. help you plc:I< out various 
ldnds of l"°""P - c:onvtrslon tabln • ithln the ROI. 

Tttt-n .. Obtain 4 hiltogron on the cont.enu of Jt01. 1h4t i.; ,. 
for eaell possible value (O - 2S) ln an t-tllt MC:hlne). flncl 
CMJt hoo • -.Y tifttS the walue oc:c1ns throuQhout 11111. It Is 
fauly usy to do this using a BASIC progr.,. that counts the 
nunt>tr or occurrtnc.H for •ach oosslblt value and stores 
this ii'\ a 2'S6·t ltMOt array . 

Fron this point on. stut analytlng the data while 
ealll09 on your °""personal "'-le<!go. lhe nort txptrlenct 
you h-nvt in ttrm of COftPUt• r science or nat.htnfltics .. tM 
hl~r tht Cl\ances for IMe<!latt suceHs. Ust any data that 
has reltvance for you. For i nstance. vl'"'1 Norlin Rocer first 
H art ed vorl\109 on the PC- 1500 ROI. he (!>ting e skilled 
.. the .. tlcian) was QUlckly cle to spet values used to -
Mther.at ic4\ convtr·sions .-.f t.ablts UUd to celculate 
"•O*"ltlcel fU"letions "ithin the RCn . 

$tart ""'1nQ USW'C)tlons about the ROI oodt and playinQ 
ht.J'lchts . for inst.nnc• .. in a lu9f: r.6Chlnit l enouoot prog:r., 
SUCh as e BASIC 1ntArprettr .. cnances ert QOOO that SOM ot 
the nost f r-Uy usod instructions will Pt &oaos- or 
"storH . - - juflps. • "branroes· or "calls" to s..C.routines and 
· return· instructions . Use th& histoor°" yov node of RO'! .. 
the duftP of fttoory. and your l<noultaoe or the use of 
3ddrtSS·I$ iri RM to try Md po t SOM of your hypot.Msis 
~oqether . For lns tM"tCe. you "lgh.t o.ssune that l'tOSt c.all end 
JUl'll) l nstructlon3 would~ t o locations wi thin the RQI . This 
Mans that the call or Jure> - \IOIJld be foll._, by 
address bytes having values within the r411ge utlllztd by 
R(ll . l ake the valu.s llOVing the ....,hiQhnt occurrences f rOft 
the hu tOQr.. of t.ht R(ll .- thet you COfllllltd. Find 
occurrtncts of those valUH within R'1l Md set if «ry of theft 
~u to be followed by reason.eblt eddttt$ '-'• l ut.s. If so .. 
ft4T~ tM ntmry °"""P et ~e- locations . ~ you 9f:l a 
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h«ldful of prospective jrJnp or call locatiOM. start 
t 1<Minin\) the Coele in th.f vicinity Of thOSe &():tresses. Sff i'f 
you find the s.,,. coo. value ilWledior.ely preceding eoctl 
prospect ive ~or eall address. Priy luck? If so. you nay 
have found ttl9 opcod9 for a subroutine ·ret"1rn• instruction 1! 

en a ,.achine such es the PC- lSOO. once a solid 
"'ouess-estinate• had been "3Ce on en opcooe socn as return. 
i t wu •asy to confir" the finding. All th.at had to bt done 
llM ~the $USjltCted return opc00e Into• $99Cific l'l<lrtss 
i n RJlf1 end tM-n attMtpt aCPl.L (usino thf:8AS1C stateMnt) t o 
that location . Firl'dino thot the PC inntdiately returned frort 
tl>t OIClline ,,,_ wllen Ule CSl.l was txecuted ( tTOll BllSIC). 
regardless o'f where it was placed i n Rm. quickly confi rned 
Ule tent•tive h)'l>Othes i s. ~ the thrill of confi r•ing yoor 
first •t1nc1• has subsided. you een continue your 
investigations in a l'IUl'tbtr of ~ys . 
~ wey is to l ook for COO. in ROI thet contoins Rm 

addresses . Ct\ences are good t.Mse involve instructi ons that 

are ·point ing· to Rm. These MY be '"load$"' or "'stor~s." Try 
c.i:.._Ling 4 Rat adaress trust you n4vt potentiall y 1dent1r1eo 
as tile entry point t o a routine or s11>:routine . Ideally .. tl'lt 
routine(s} you are t rying at this poi nt cont4in ~ that 
points to Rm locations . Cl>serve wtiat hapoens to tne-st Rf.rl 
locations . (Mott. be pr~ared to do a l ot of systetl 
reset ting . Vou are likely to "bofsb• tl"9 PC on alnost every 
t r i ol a t thi s stoge in the sleuthing proetts ! ) Oo the RM 
l0<~tior(• ) ohan11t? If so, you noy be <rxoout i!lll •ort "•tort" 
directives. KetP 4 rte0rd of your susolcions. eorrel ete your 
f indings wi th tht Ra! histogron and MftOIY ~. try to 
confirn each hypothesis by repe4tiog the test ot di ffertnt 
locations in RO'I (that Mve s i ni lar oocode/deta oatteros). 

lt is great flJn for sOfta ~le. Ti.M~consUftifl9. that is 
for sure . but it can be txci tiog . Kow "IJCh uork to bre&\<. tht 
code for a CPU such as U'te l H-SSOi? Per'M:ps as nuch as 300 to 
400hOYrs to find just at>out all t.hf dir:ectives. It is sort of 
like working on a giant puzzl e. Bring on me PC- 1})()! 

FOR PC-1350 USERS 
llElcatE -

8e sure to re4d the review of the PC--1350 e l s.ewhere in this 
issue of PCll. This is the fi rst is.sue hovinQ o colt.ft'I 
specifically devoted to this unit. so let ·s t~ a lOOk at 
SOft411 of tht ..ost exciting news rel4ting t o this MOhiM . 

First of all , the BllSIC longu~ installed in thot 
PC-n~o is virtually idtntical to thlt used in th,. 
Pc -1260161 "°"el s. ThuS. the BllSIC progr.,,. llsr.e4 unaer 
tho\ section ( i n IQ') Should work wi UlOOt ft0d1flcat ion. SO. 
presto ! Voo c.en ln4t the p.ayrol l end "ftf'IOry dunp progrerts the.'t 
are in thi:s i ssue on ;-our new PC0013S.O. Indeed. t hoe 
COftP•tobility between tl>t 1260 and ll50 is so good thet y<>U 
c.an load progrM:s frOl"I t8'14S qdt wit.I\ the 1260 dlr.otly i nto 
the l'SO . (You Cant'H>t, however. go the ot~r way . A's th,t 
Shacp nsnual points out. the PC· l}SO i $ '"upwards• 
conpatiblt . You can l ood fr~ an earli er nOdel into tne new 
llSO . You cMW'lOt use taoes to go the other way.) 

Progr.,,.s designed for the optrotion on the PC-1.250 (also 
the Rodi~ PC-J) wl •Wl for tl>t or ioinol PC- 1211 {also 
the Radi o Sl\ack PC-1) wi l l work i n the new 1350 with lit t l • 0°r 
no alter4tion. (Oolts.s yoo used progr&Mino tricks such tioS 
inplied rNltiplic4t ion o r l eft off clos inc) p4Ien~sis . 1.n 
such cases. you vil l h4ve to do sone editing .J 

Mow ror tn.t niext hOt pi~ or MWS. Prel lnlna.ry 
investigation i ndicates that the PC-1'~ util 1i.es the sane 
CPIJ es thet in the PC- 1250 <1nd PC-1260 seri os ! Mel wouldn't 
you mw it .. a nunt>er or /l't:lt fan.s ha..-e been herd at work 
buSting the PC· l 2SO nachiM lMgUegt code. In f act. next 
l sw• w• will M pvbli shi™J • oot1prW nsive report on tM 
....ark of en~ CPU s le-ut h, fli ck ~r. wtto hes prett y ...ell 
decoded t.he instruct.i on set for the CPU ~ed in the 12'>0 ( ontd 
contequently that of tile !ZOO IVl<I. It oppcars . the Pc-n~) . 

t:J O DD Cl ClCl Cl Cl ClCl 

CJ CJ Cl Cl Cl CJ Cl Cl Cl Cl CJ 

D D Cl 000 CJ CJ a= 

t:JO Cl t:J g 
ODClt:JClCl 

0 C!J CD OJ CO 

GJ CD C!J QJ [;::) 

OJ CDCDD GJ 

[!]0080 

If you h4"" been doiflll MY txplorilllj on your °'"'· "" 
accOPC>anying diagrert sUf'W\ari tes the int ernal registers 
as:soc:ieted with the t.r'it 's CPU. You C8n use the MftOlY dunp 
progr.,. dHcri.bed for thl l.2SO to begin "411PPi.ng out the l~SO. 
It _. ... thet there is ..,.. Riii in tht 1}50 boglnning •t 
ht>Cadeci"41 add1ess UOOO. This ShOOld be a fl.Kl nochiM to 
explore. lAaQioe llllat l<.i.nd of nochioe lllngl!OQe progromi!lll 
tools you coul<J tUCk into one er thOse 16K f(A'I C4lctS? 

The PC-1>50 i s considerably eosier to progrlft frOft the 
keyboord then othor SMrp llOdels. This is pri ftUilY - to 
the re-arranoe<t ke)'bOa.rd Which elinin:4tts Mvino to ust tM 
shift. k.ey in order to input a lot of ·tM punctuetion MrkS 
us~ i n ~IC prograMing. Syrtbols such M the COftft.81. oolon .. 
se11ie<1lon. etc .• ho..-e tMir own :se-parett keys . Also .. t.M 
4-line di.Sllley. c~le of dlspleying 96 cM.rocters at • 
tine. nakes it a lot easler to reviev Mld edit progr..s. 
Editing is also oided by tl>t feet th•t you con insert or 
delt te c:M.r acters using special keys for thOSe op1rations . 
No no re constant use of the extra shift. key. 

" ~~· .. !{DJO Q'.11(l(lt 

m /(UM.IJ>~ 

" 1(1).ro,,.t:ll c;rn,lC:oo .. :~ .. j ... ., ~-" .. ~~!M U.4!1 l't:.i<n:JI 

" 

m:q:rn 
8:fh TT 

,... f---j 1'111X 1'11'-I 

" f-- -l r<X .. 
:.e i;.o.11, Ill,." 0 U)t 

:;o Cll.U. IU 0 MICK . ._ _ _. 
fl r:I" IU:t!Q (OJIT) 

C:'-OI IJ'll :atrl1J'.O u 

• • 
~ 

0 
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REVIEW <E lR#ISO'l Im.Kl I 

Recently PC/II h&d the opportunit y t o revi•w °'e operation of 
a device C1t s1oned to ass 1st PC- 1500 owners. 1 he unit is MM!d 
f.he l RMsoft Toolkit . lt is currently ~ingfW'IVf&etured MCI 
di~tribvted in Europe . This dt!vice proved interest ing ft)r 
St"'Jtral r t&SOM, not t he least of which is it~ abil ity to 
~4Vt Md re'S.tore progrM.S Mdtor d~t.o. ~t 2S tine:s f~ter 
then• s tMOuO PC-1500 CS.WE or CtOM operot1on . imot i s 
nore. this ~4Z1ng i ncrto.se in speed ls ecc~lisne<t through 
the use of a s t andard audio cassett e recorder! (A Radi o Shack 
"°"el n1n1se t t e-9 ..as us~ i n tests condOCted bv PC#.) 

The l~so~ Toolki t consists of sever&! elect ronic 
intiagrattd chips and suppor t ing ~ts nount.4d insid9 a 
s " &ll 'S:hitl dt-d b<>x. (Muuring GP9roxinat~ly 3 by 3 by ~/'4 
inches) . A 60-pin nale conMctor novnted on OM end of the 
bQ>C !> \1$e~ tO ~Ct IM "'l t 4lr~tly l.O t f'(; -l:;QI) 9r t Q 
the rear port of a CE-1~ printer/cassette unit. lhert are 
t wo j acks on o sidt of the box. used t o conoect with «i eudio 
taoe rKorder. 
~ of the ICs il'lsidt t he unit is a RCrt contail'\ing 

sof~rt (ac>Parently written i n Mci'liM l~) that 
controls ov~roll ~ration of t he unit . lhis sof tware f s 
used to "hook" onto the BltSIC op4!r4ting p~..el'gt in the 
f'C · 1:>eto and give 1 t a nutlber of new C"C)aD111t1es by providing 
nev BASIC keywords. 

for ins·tance. ther e ere foor ~ keywords associated 
with us100 t he ennenctfl naonet1c t eoe storo~ systen : 
F~lN. FLOM, FSAYE ~ VERIFY . ~ voo l\iQht surnis.e. 
FCffAtM j)llfnit.'O you t ll r,hain in .it~ prOgr41 i~t 11$1ng 
t he f oste r t~ techni~. o;:inilar t o what i s done with a 
st~ard CKAIH stetenent . Fl ew:> and FSIWE invoke the fas ter 
t~• syste" ln the s011e foshloo os Cl.QI¥) ono csim: . Hie•e 
COl'lftends ols~ provide the ~Xttn.SiOM tf'l.at pe1nit sdviog ond 
lood1ng nechine 1MQU09f! progrens . The VERIFY com1«1d ils 
s 1n11or to Cl O.:C?. but is 1nteoded ver1fy dote s4ved us1rno 
the enhanced nethod . Furthernore .. the eohanoed tape svste n 
i-s able to vier ify n~hir.e 1$'l90~ progrons . sonQt hi ng thist 
is not possible using t he s tandard Clew>? option . 

In test:; conducted by l'CN, u:sio9 FSA\'E to store o 
prog.tM on t.4Pe ano FLCW> t o recover it vas n.any tines fe.ste r 
thMl us ing CSAVE/CL~. For 1nstooce. a progron thot took 
about six ni111Jtes to load with ~harp's 11etho<loloqy. tOOI< 
barel y l '> seicoods with the TRMsoft Toolkit. All-i n-all . ~ 
sys ten s eens to be about 21> tiMs faster . Thi s can nW a bi g 
diffe rence i n h()M yoo ~ro3Ch us ing your PC. Uhile s i x 
ninvt es s ee-ns internineble (4nd hfl'lce f re-quently not w.orth 
bo therin9 wi th!) .. 15 seconds to load a dec,ent - :;i z;•d progron 
lnto nenory ls rel4tively e4Sy to beor. 

The TR.Msoft 1 oolkit would s een o pret t y valuable device 
even i f only considered for i ts entuw'ICed prooratt s t orege 
capat>i lily . But. t..he paickaoe contains a nunl>er of other 
fentures t h&t "il l bt of value to those who l i k• to use thetir 
PC a l o t . ll"t&se o r.he r caoabil ities are refe rred to as 

' 

February 

•programting aids . .. In essence. wh8t t his systen e-n~les you 
t o do is •p:ir tition"' user nenory into nodules . rruch M wtlat 
occu.rs vr.en you •nerge• prograris. The 1d1Nereoce ls th8.t you 
have ru11. i ns tant4ntouS cont rol over. the .. no<Juluizatlon· 
and ·nerge• prooess . 

Thus. you nav ha .. 1e 10 effect. up to 25'> ·"ooules· in 
"f!'Mry at a tine. Chly one nodulQ is •&eti1,1•• at any 9iv•n 
nol'W!ot . ( Ttw active nodol• is t he 004 iin ""i ch MY · idit i.f11. 
operations 'Ifill take p180e . } This ntvii1PVlotion of r.o<tvles is 
.accOt1pl i s.tied through Ule' foll owing types of new "'keywords· 
that have been hool<ed i nto the 8ASIC op.era ting sys ten. 

Af>PEND -- closes 4f1 ective progrM nodule 6f\d enables 
you t o create ( •Ol>ttl• } ¥10ther nodule. 

CHlfftE .... t s .a POWtrf iJl e41t109 'funct ion tnat enables 
~ou to •search and replace• over a gi vto r~ of lir-. 
num.rs or for a 'tpP.Cified niM"lb<tr of in-$t~s . 

OEl ElE -- gives the cap&bili ty to r'Mve a rMQe of l iM 
nunt>er!: f'rot1 the current ·~ctive• l\Odvle. 
£~ -- al lows a us er to eltntn.ote $'1 entire nodule. 
Fl MO - - searches f or 3 text s t r i ng or BAStC t oktn. 
KE£P - - provides tM 11bi l lty to sa1o1e t.he loadabl e psrt of 

cessttte input f oll owi ng a loadirrg er r-or (pa.rti ol lo-Od). 
LINK -- conbiMs progrM nodules. 
PllST -- lists Ule current •acti ve• progran noaule . 
PtAST - - gives las t 11M nuN>er :in the act ive progr4" 

nodule. 
PROC:RM ·- &etivates a des1onated 1noclul e. 
REN\118ER .... provid-&s capabi l i ty t.o renunber t he act i ve 

l'lo0Ckll 4 ov•r et))' r61'199 and by eny incrCWMnt 
SPlIT -- alloto1s user t o split one l'tOdule into two Mdul es 

(opposi t.e of the LlH:K. conn.m'ld} . 
It should t>e no ted that this •hOduler lzatic.n• i s 

essential l y an · editi™al· f~ature . That i s . yoo use it W'heil in 
the PR()gren node . Uhen i n the RUM no4e. the PC operates in its 
nornel fashion Md nust be directed to execute the desired 
·l\Odul9~ by rtference t o an appropr iate l abP.l . Thus, the 
systen tS04ts not. provid9 t roe nultipl e file t.eip-&bili.ty (soch 
as is found in Hewl ett-Pockard's KP-718). However. i t does 
go e l ong "-'Y towards nokin9 it eo.siier to develop conpl ex 
progrMs or custon1ze a PC by l08dlng (end eC1t1ng} 
essenllal!y indl!!>Qn<lent progrM Mdul es . 

f.rlyotW seriously developi ng p roorerts for t he PC·1SOO 
(eno. orObObl y. the Rod10 Shock PC-<) . "°uld undoubtobl.y 
~reciatt thi$ tool. 

Alss:. tho TR:Msof't Toolki t i$ nor:. yet ev3ilabl• {11 the 
United States . However. if 'uffieient genuine i nt erest v&s 
ex.pressed. i t night b~ possible t o hove the t oo l i n.ported Gnd 
dist r ibuted. (PriC1n4il i n Eu1ope i s appar ently equ1vel ent t o 
th• or ice of• PC-1500 .) If Y"" woo lo like to see this type of 
device nade avail4ble in the U.S . • PCll SUQ98Sts you drop a 
note expressi no your interes t t o: tnrisl1411Mr~ Jj() YMtJc 
SUI#! -A"Jt. 159, Nor11ich, CT06J60. 

Another Perscnal Inf'o.rtlfitiu fi]) prowct. 
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FOR PC-1500 & PC-2 USERS 
l'RSS!ICpD PlllJTECll(ll 

lul is.sue. this colur'ln dis:cussed SOM of the ra11if'ications 
of attenot1no to orottct p;roarMs frOfl unauU'IOr11ed us. or 
duplication. A:s indic.ttd i n that article. slJCI\ protecti on 
Is 90ntrally '"br1•111lt- b)I U>ose tl\at 11o .. '"-loel9f or the 
syst.., being utllht<I . -tr. they ..., be •ffectl•t 
egainst the •ea.lu.ol • uur or thcnt that do not MM a 
concerUderrort to4tftat ~ NCllan1sn(s). 

l ht progrM dtscrl~ hen. scbllttlll by Frie 8-, 
PEii 81. f x1ur. Ill IJJ8JJ. is cloilltd to bt a -rurly 
tff.ati~ pas.sword proteoetion systtf'. • lht protection 
progrM is also capeblt of' disabling utt of tht prir\ttr by 
thost not authorized. TM progrM has bMn desie)ntd (u 
prnmted here) to resi<St- in the NChiM l~ prog.rM 
area of e PC· l)OOA. ttowewr,. tht necessary changes for 
rtloeetion of the progrM . so tl\at It nl~t be US4<I In a 
stenclard PC-1500 (or ltodio Shack PC-2) l\tYt _,Included In 
the article. 

~eratino instructions are u follows. After typing In 
tht progrM. i M tdiately t '.Ktcutt a CAll t70'5,. TM COflPUllt 
• Ill thon Pr""l>t the ust< with "S£1 PA$$UORD: ". At tills 
Point. tM user should ~cide on 4 p4ssvord of five lett.trs 
end typt it in. As the fifth l~tter is entered. tht password 
•Ill bt displ~. olO<lil w1Ul o question nark. If the 
P.UYOrd Is the desired..,. . -y- ShOuld be prtsSld to 1nsWl 
the password end terninalt the progr., , If the displ~ 

;ca: 3S ~0 AE 76 7C71 FJ BB 85 36 
7Cil5 o.E 05 43 AE 7-7:, At:: 78 7S dE 
7.;;;;i9 76 4F £3 79 7C79 El 43 83 SQ 
7CaJ Fl FF FD BE 7C7D FD ca as 2A 
JC 11 ES 79 DS 00 7C81 BE ;::D 40 FD 
JC!;.i FD 58 BS 0A 7C95 BA FD 0A 11 
?C 19 FD CA FD 6A 7CSJ ns 79 OS DD 
lC l 0 4A 1 a SE 10 7CSJ 97 0S BB 07 
;::21 sa 13 2D 3l 7C.;; AE 79 JS FD 
;.;25 35 3<) 30 41 7-95 88 9E 2a as 
?i.:29 73 •lF 1E 4C 7-33 D0 AE 7A :H 
JC70 11 1<. 4:) 3A 7CJJ BS 76 AE 7A 
Jr;31 t3E EU 38 48 J<:('ll 0S BS S0 AE 
J~.35 78 4(\ 50 SS 7CAS ?A 05 9S 05 
l".33 7B SA 50 6A 7CA9 AE 7A 07 9S 
7:3'.l 0A FS 8B Z3 7Cr>D D0 AE 7A I 4 
J.:4 i 35 00 ('>£ 79 7C31 95 79 AE 7A 
lCtS FF I :l BF 4A 7~B5 IS 85 FA A~ 
7C lJ p:: en BS CA lr.B'l 7A i6 Bl) JS 
7C40 5) en 69 BE 1C8J flE ?A 1 7 95 
7C'.il E3 3F F2 ro 7c:1 0 1 BE D0 F9 
?:s::; S9 95 09 FD ;ice:; BB 17 4B 78 
7,::59 CA FD 5A 4A 7!"C!J 4A S0 S8 78 
JCSO 03 ilA 7C 6A 7CCO SA 60 6A 0A 
JC6i S0 4 I 53 S3 /CCII FS sa a3 BA 
7 .6S 57 4F 52 44 7C05 7C EF FO E9 
JC59 3A BE ED 38 7C:J9 F0 0s ro 9E 
JC50 48 16 'IA 50 ?COO 65 4B 78 4fl 

password ls not opproprhl•. responding wltll on "M" •111 
restart tht progren. thus tnebling the ustr to try 4941n . 
Pressing WM: t.t any tine will ttrl'lli nate the pr09r.,. 
leaving the previocn password in tf'fe-ct. 

lo aetuelly use the pass,word. tXt'Otlt• •CALL t1C01.. At 
tllis point the c:onputtr sr-ld wm off by luelf. "'°" -•-up. the dlspley •Ill rud: PC-1500AOUIE:. Prtsslno 
""' key. 1ncludino 811f~. should c..... PASSllORO: to bt 
displeyed . At this point. \he user nust enter the previously 
defi.ntd Myword. As the fifth letter of tht pas.sword i s 
tnte rtd, tht COf'lpUter will tither turn itself off. 
lndloatlnq on in•elid pes.swo rd. or it • ill displey t l\t Q<JtfY 
PftlNT (YIN)? TM letttr indic:ot.es tha.t tht user hu eccess to 
the PC end now hoS the opt10<l of enol>Ung or dlsobl1119 the 
printer . If the user tnWtrs -v· et U-is tiftt. tM prlnter 
wUl bt evaihl>l• for nornol US4. llts9ondino ••tll • "M"vlll 
rosult In the PC slftulatino the low-t>ottery condi t i on 1f ..,y 
ettel'llpt is Mdt et y:s:ing prl nter c0tzi.ei ids. (This yltlch en 
ERQ 79 ,,.ssago.) this stete •er be olteted by either 
t\XW'ling the progrM eg&in end enswering -v• to the printer 
pronpt or by o PCJ(£ C79fl ,O dil.rectivt. 

(Mott: durlno the p.ossuord tntry proctss, the LF key ls 
disobled .) 

rngr .. 11111s~ 

The progrM uses Mrious MMry loc.a.tions throuf'tOut MftOty 

1::c1 S0 SB 7B SA 7051 S2 44 3A BE 
7CES ca 6A <IA F5 7JS5 EJ 3B as 4E 
7CC:9 aa 03 F2 9A 70S9 AE 78 7!> BE 
7CEO JC 01 F2 FD 7050 E2 43 C3 42 
7<:F I 58 :3S as FD 7061 FD ca BE ED 
7CF5 r:A f 0 BA 4A 7065 40 FD BA FD 
JCF9 0C BA JD 09 7069 0A 41 4E 05 
7CFO S0 Sl 49 4E 7J6J 88 04 FD B8 
7001 54 70 28 S9 7ill I 9C: 17 F2 6B 
?J85 2F 4E 29 3F 707'> 7F 6A ea 4A 
7J0"3 9£ ED 33 BE 7J/l as BE ED 39 
7J2J E2 13 93 10 JJJD BS 2'1 AE 79 
70 1 ! 87 50 83 13 JO.J I 7S il3 3f BE 
?01s BS rr AE 79 7'195 i::J 5/ BF: E2 
7J l 3 F I rs 73 F" 7!:)33 43 :3 42 87 
7JJJ :;ia FJ !H 9A ':J32 53 aa a; 87 
7D2! rJ l3 F0 aa lil JI 4r. 93 I I BA 
7Jl.> r J 9E 39 E9 7 ).) 7'.l SC 48 7r 
1J7J 79 FI 00 £9 ) l' l IA aa 59 )} 
707.l 7!J FF 00 FO ),) lJ '.>A FA 6(1 0 I 
7D31 Bl !JA 1B 7r ),)()I I:> 38 03 '.J(l 
7J35 iA 0d FD 98 ?UAS F2 1 'l ;r 40 
7::J33 f 7 FO SS 35 )[)(l 3 30 F1 3:1 4A 
7030 08 ro ~A FD )i)AD 70 33 ,.. .,5 
/OJI 6A 4A ao 8Q 7081 :A n9 13 "'" 7045 JD S4 53 45 /OBS 15 00 ~-1 ,l I 
/Q;9 S4 20 S0 4 l 1089 '16 CA b) 9A 
7010 53 53 57 4F 

POCl:El COM'UllR IEUSl.EHER bsue le 7 
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to stA:irt p.uaMttrs. ttost ot this. locations er•. it is 
believed. used by t11t ce-1~ lnterfoc.. Toos. it is not 
advisd>lt to attt!Opt using this pr"!lr"" "'*' a CE-I~ is 
COMtCdd wi thout f irst Mkina surt tlltt tllt following 
locations will not M disturbed: 

1905 Counts: the ~r of cheracttrs enttred 
76$0-~ Storts: tllt c/\arocters being typed 
79f~E l oceti.on of octuol p;assvord 
7FOO-~ Stores: tlle C1141'ocurs btlng typo<! in tllt 

SET PASSIQIJ routine 
Stvero.l cl\orac:teristies of tht prOQrM are worth 

ntntionlng. ()lee acc.ss has bttn oained. tllt CO<lll<JUr 1$ set 
to DEC. RIM. softkey oodt I. end LOOK. If this is not 
Msirabl•. t"9rything t><CtPt the Sttting of LCX:X MY be 
changft4 by It1>l&eif!l9 the firs t te-n byttt of the pr~.rM vilh 
NCfs. Mota too .. th.a.t the password is not in effect 161lts.s the 
nochlnt ls t urned off by using CIW.L C7t01. ( Tl>t CEF key 
!'Unctions nornally .) You nl!lht want to pl~ the CIW.L C7Clll 
d1rect1vt under cootrol of a sof t.key. Also, if t.M MCl\lM 
sits idle for nore th.an seven l'linc.it-es during the password 
.ntry process .. it u5.ll eutoM.tic.elly shutoff. ~..-.r. '4'00 
power-up. nothing will heve (;haoged or.cl the user can 
con ti~ t-ntering oi l)4Mword. 

RolOC<ltlng tllt Progr ... 

lo Sit\Pl ify ow. prc>¢tss, it is s.uggest-4 thet you r•l~t• 
the progrert so that it st.arts et on eddrn.s ending with 01. 
Thus, if you eleete'd to st.a.rt it at oddress }901 ... th• 
following Cllon\jed woould need to be nade: 

}85f to 39 
3905 to 39 
39tD to 39 

AwoilC>lt OllY II!' Pr-1d s.bscriotion for • COlendlr Y­
Period (.-.....ry - DiloMlber). You a.re s.ent back iss.ot'S- for the 
ea.l~r ytier to ~iehyoo s<A>scr ibt, et U\t tiM you enroll. 

Enroll tte ma 1985 s..b.scrit>er (ls.sue nt.n:>ers 37-44). 
$2• .00 i n U.S. (U .S. $:!-0 .00 to C4no<lamoxleo . Us-re 
U.S. $.0.00 poylll>le lnU.S . fun<ls 09Unst. U.S. -.) 
lfnroll neas a 1984-85 S<lbscriber (lssue ,.....,.rs 31-44). 
$42.00 i n U.S . (U.S. $51.00 to Conadal11•xico. Elsewhere 
U.S. $70 .00payable in U.S . funds against a U.S.-.) 
£nroll Mas a 1983-SS S<Jbs<:ri btr ( l$$ut n<J'lb<ro 21-44). 
$78.00 !nU.S. (U.S. $93.00 t o Cen&c1al!1exlco. Els...,.re 
u .S. $120.00 PO'/<ll>lo in u. S. funds ogainst a U.S. bonk.) 
Enroll ne as• 19B2· 8S ~scr!btr (lssue nllt>ers 11-44) . 
$102.00 in U.S . ($12<;.00 to Canodamexico. Els...,_rt 
U.S. $160.00poyabl• i n U.S. fund$ against . U.S.-.) 
Cl>tcl< here if poylno by nasterCard or Y!Sll. Pl .. s• oive 
cr.C:Sit card inforrtation bel ow. 
Oulon; ""'t l>o -ltd by -t in fllll . 

All ched<s .... t be ._,.ucolly •..-.t. ~l• 
in U.S. funcb and dr_, "'J<linst o U.S. ba!Wt. 

Hane: 

Meir: 

City: -------- SU.to; __ Zip : 

"C/YISA •: - ----------- - ---­
Si <J'I., tu re : ________ Exp . O•te : 

!Mi l thi s or<IM' f'orH tfl: 

8 

POCKET COMPUTER NE• SLETTER 
P .0. Box 232. SeyftOU1. Cl 06483 

l'O:XEI COIPt/T£R NEUSLErT£R 

39fB to JA 
3M5 toJA 
JA9S to JA 
lMltoJA 
lhl progren us•s G7FOO-,. as a brltf stectc.. lf the user 

dOes not have a P<:-1'1-00A (or has another Pf"!lran stored 
there). this s tack can be n locaUd to 7650·4 by Mkino tho 
folloui~ alteretions : 

7075 'A7S. to 76 
7077 JA.77 to ~ 
7tm Jll98 to 76 
709A JA'IA to 50 

71)}~ ,,,_,~I to 76 
71)36 '!A36 to 5-0 

Of course, by storing the 4P1>ropriate high end low byt <S 
at thtst locations. the stack could be relocated anywhere i n 
ntn0ry. -r. 7650S8tltSogood pl oce . 

""'"'ry""' 
The Min secti ons of the progrM ut located as f ollows : 

7001 Start of pessword routtnt. t his s.ect100 turns 
the COftpUter off ,, then askS for the pass.word 
upon powtr-up. 

703'.J Ste.rt of routine to set the' pass..ord. Asks for 
the password, verifin it trld stores it . 

70/lf "ltentV" p rogran origi04lly con er il><lt ed by 
llorllnR-r(ffiflssut 'l6, poge 16). 

79F.rFE Location of pas$WOrd . 
In the event that the pMsword i s ever forgot ten, you can 

,,.rforPl the following procedure. first, turn the MCtiine on 
while prossino t.l>t "ell rtstt" l><ltton (on the bock of t.l>t PC) 
end holding tht Cit key. Pre-s:s the elev l<.ey end then ent~r end 
execute the following brief nochi°' longuoge progron. ( I t 
ri.ey be located at a'\Y convenient place in nenory). 

48 76 4A 50 58 78 5A60 6A Ollf~88 OHA 
This routine will set the BASIC paranet-ers back to their 
orioiMl valuu end wil l allow you to re-use Whatewr BASIC 
progr"" was in .,....ry . 

So there you hove it ! "'1y not o!vt it • try .. "°" diffiool t 
do you think it would l>e to break this prottction seht'M 
(MSuning you didn ' t have the infornation given in U'lis 
article)? 

FOR PC- 1350 USERS 

TITLE 

If you thi nk this eolunn is a lit t le short this issue. 90 bllci< 
arwi take a lOOk at the PC~1~eolum. S4te wt.st it s.,_ys there·! 
Th4 CPU us.ed i n t.l'l4' Sh4rp PC-1lSO i s the sane ona used i n the 
12'SOI That MMS Ult instruct ion s4tt that has l>ff('i so ni.eitly 
de-coded by Rick Venµr (and pr~sented in t his i s'Svt) fort~ 
12SO. olso works on the 1}50! 

!J3nt to ve r1f'y that is !noted the case? l: ry l.o441ng ~ 
fol.l o-wing short naoh1ot l Mguegt root1n• 1nto yoor PC-1}~: 
~ c.6eOO,Gl2,, 5f, 2,G2() ,COB ,OOF .~}7 
TMn. pl&:::·e tl'ie followi no BASIC stet~nent i n nettory: 
100 -s-CAl.L C6800 ' UAlT I : PRINT ··- , COTO -s­
E)(.cuti ng th4 8AS1C routin.e U'$if\g OEF 18 st\o\ll d rosul t in 

your Mering a string of "bc-e-p'S"' COftino f rOf'I ywr PC and o 
ser ies of asteris ks cppear ing on the d ispl4y , The beeps 4r'e 
bei ng generated by the .. c11ine language roul!Jne. 

Can you decode the five noch[M l an91J499 inst ructions 
that ftekt up this routine (u.si1\9 the infor"ation provided in 
this i ssue under tne 12'>0 section)? Hint : the fi rst one is 
LOP tt SF. ()\(::• you do this, you cen try SOM t)(f)tri.Mntin.o on 
y«Jr OMI'\ . 

Hope fol ly. we wi ll h4ve SOM pt-13~0 r.eno ry n-aps s oon! 
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.. e~ r.:EXT l • W .. '3. OlSP "IESl Flt VAS : -,u 
410 ON U GOTO 180,23:,2£e,330 
, zo OISP - EsliMlE OF x·. ti.PUT ·y .. - , . ,. •• v t 01~ u GOYO 441,450.460.•70 
430 C£LAY 8.~ e OISP '), Y OR BOTH NEGATIVE " t GOTO 10 
44f L• CU-A )/8 O GOTO 63C 
450 L " <LOG<U >-LOG(/\) >IB I GOTO 63~ 
46 0 l •EX.P<<V-Al/8} I GOTO 630 
47,Q l • EXPC<l06(Ul-LOG<A>>IB> 0 &OTO 630 
401} l tfPUT ' OEL. LASl PT <YIP/)?" , 0 !:' 1ZI e IF zi-·v· THEU 510 
4 ~C OISP ' PTt '1U t 11.PUT 'X• ' 1L 0 lf L<· C TH:N J • I 
SC0 X•L O lNPUT · y .. '1Y I GOTO 530 
510 DISP ·x ... · 1x1 ·v- ·,y 0 lt\PUT ' OK TO OELETC <YIU>'> . , 'N'tZI 
52i0 lF ZS• 'N' THEN 10 
530 C• -1 ~ IF Y<•~ TH('/ T· I 
S4e 60SU3 1 3~ I 6010 10 
SSC DJSP 'ESTlM1£ OF y• • lt.~T ·x- '1L '0•1 u 6010 S6a,s10.s1a.ssi 
s&e U• B•L+A • GOTO 630 
S?e U• A•EXPCB•LJ •I 6010 63C 
583 U• B•LO&<L>•A I GOTO 630 
SSO U•A•L"B 0 GOTO 630 
Geo OELf\Y S ,0. OlSP 0 A• 0 1 • OtSP US ING 1~i1n. OISP ·e-·1 
6 10 OJSP US i tiG 700tB 0 OlSP "R- 0

1 t OISP USltHi 700 1R I C• R•R 
620 OJSP · R·· 2-· I 0 OJSP US!t.'G 700 1C • 60TO 10 
630 DELAY s.e. OISP · x-· 1~ 1 'V• ' 1 V 0 60TO 10 
G4Q OISP · >c- · 1x 1 · v-· i v • RETURN 
6S~ U• Z e V- C I RE.TUR'~ 
790 lnA6E SO.ODO 

UM? progrtl\ rtlurM lO tne Min nenu. 
If you went to set bow other cur~s fil. by txenini:hQ 

e:Qu.a.t1on terns W cot-fficient. select nenu ltt" ~r 4. 
this vill brf..n9 up a s•COlldary nenu that tNJ>lts you to 
s•ltct any or the fOYr curves : l inear. e.xpontntial. power or 
109arit,tw,i c . St leet the curve desired. Thoe terns and 
coefficitnt.s will Ulen bt pres~ttd in re~ponse to pre-sse-s 
or tile EHD llHE key. 

to 'ttw naln nenu. selctet ntnu ittn nurl>tr ) . (l)strvt Wt the 
pr39rM 01spt1ys tour seu of G• ta ar.s then~ that 
"'BEST f 11 UAS • l" . ll tilt<> dl$pleys Ult lype or wrvt 
(Linter) and 1u equnlon. Finelly. you $h0Uld SH tllel it 
re1>oru the ter"s and cotfficients as : A> 0.000 . 8• 1.000. R= 
1 .000 Md R··R• 1 .000. UMn baek in tM "•in "enu. try ittl'l1: S 
and 6. Positivt v•\ vts tor ei t.Mr eicis (such u X• 9) should 
yi eld an i dentictl f i oure for the 0th.er ( i.e .• Y• 9). 

Hot t : ~hen 3electing fro" the fleshing nenu. hold the 
d•s!red ll•~ nonber key down for obout 0n•-helf • second. 

ltens ~ arl4 6 of t~e neio rwnu pernit you t o Obtain 
projecled values or • end y based°" l~e btsl fil. Respond to 
tht oron.ou to obttin the desired inforftation. 

lo test t ht prograt'I, t ry en t t rir19 t l\t ro\lovlng data 
points: PTU l X.• l 'r's l , Pl# 2 X; } Y=3. Pl• 3 X::~ Y:~. A.ttu•nM r. 
enter PT# Oto end tM de.t1 tnt~ri~ process. Arttr returning 

lht HP· 718 Is esp•cially suited ror seltnllsls 81\d 
•no inters . This pro9rM con help pe<>pl t in tllOSt disciplines 
uttl1re s°"e or its soec1al c.e.p.abilit i es. 

FOR PC-1500 & PC- 2 USERS 

~ COIPMISQIS - PC-1500 Sllil. lCPS 

Norlin llob#r • .I()? Norr/I Jst Av~. lf.rS114lltONr>, JllJQJSB. 
hM run sor1t cMC>trisons enono:st U"le Sh.orp end Rodio Shack 
PCs . lllty shoo tllet tho Sharp PC· ISOO . on Ult vt>olt. 
ou~rfor"S •ll o\Mr -conpared ftOdels in t trftS or OYtrall 
typicol oe>eratlnQ se>etds. Ktrt is hi s CQflPlttt re90rt . 

lht occ~onytftQ t .t!Clt shOus tht txtet.1tion tines (in 
nlll1seconds) for various types of operations perforntd on 
SMr~ 61\d Radio Shed< llOdels of pocket COl\l)Ultrs. lo .akt U,. 
cori.pu1s.ons ntoninQful. ll'le sane inpvt a.rQUl'ltnt.s for « 
par ticular operation wt re used on ell contMJt.trs. 

Tlll>l• """"4fiSMS orl'r:Exw:vtiM Ti-. 

s~ .. t-t K.oUl.1 ,,, . ..., l'!:•U.0 
f>_ .... l ... "'" 

,,,_, ,._,,., ... ,, " 
.,_, ..... ,., ,, ,,_, 

,__ 
"' '7 »-• . ..,. '" :I& n.o ... , .. "' " '>·' 

•• a<>C .,. "" 2:).-.) 

tM• Crch "' .. '" W:-0 (M• l Jhi• ) .. ,. ••• 
o;lr'O (~hr HAo) .... "' .... 

.C•IJ)O .c~1,oo 

"'"' 
u.o •.. 
.tl,\ u.1 
)l.I I\,\ ,, .. ,.., 
"" ),. .. 
''"' ..... ... l'.o . ., . ., .... ,,,(> 

Kert it hov Ult t tS:t1: were conduct t d. Firsc. t.ht sinple 
line: 10 F~ X• l TO 10000 : HEXl X wos txtcut t d. In Wt PC·l}~O 
this t ook. 69 si:con!Js. lhen. to cht-ek. division for fl )(Mple. 
tht st.e.t t " tnt A-6/C W4S inserted into Wot l iM . On tht 
PC-1},.0, tn1s was t11'eo a t 447 se-con<1s . Th1s 1no1cateo ll'lt t 

..,.., 'h.t "<IO'l'O It.hr ltllt }'" U'l"~t ..S •u,.,M.~ P"fl lltlt ;:!;)•'loJ'h Hu• • 

6 Issue 4) 
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'578 seconds w4s required ror i ro.ooo divi s ion operations . Of 
course. division tine wi l l vary depending on wh.at nuftbers 
4re beino divided. 

Sone obset v4tions th4t are of i nterest: l . l ht ~st 
COf'ol)uters SUC·h as t h• PC:-1260 and PC-l lSO. surp&SSl)d tM 
PC- l SOO in executing loops, bu t t hey s til l J4~cf/Jehind the 
Pt-JSOO in 4JJ ot/ler tests/ 2. The PC-l }SO outdid tM 
PC-1260 by a snall nMgin. excep~ for one interesting case. 
When it f'lanOled U\e s tatenent A=B C slightly f4Ster. 

The · s enehna.rk· progrM l isted i n Pr:1lf Issue 26. p.age .it. 
was also tried . The resul t s l#tre as follows: PC-1211 = 69} 
seconds. PC- 12SO = 218 seco.nds. PC-1260 = 119 s•conds. 
PC-1350 = 118 seconds and th& PC-l SOO = 107 seconds . Again. 
the PC-1~00 cMe in t he overall winner. 

In er.other conparison between the PC- 1SOO 8t'td PC-1,SO, 
using the sane progrM in each PC to solve tt1e s ane .syste" of 
8 l i near equations. the PC-1'>00 took. 22 secon<Ss. the PC-1}50 
consune<t 3 S s ecooos . 

Co.ssett t operation.s. however. show a nark.t d iftP rovtrtent 
in the PC-1260 Md PC-1350 . the acconp31'1yir.g table indicates 
the neasYrenents nade during teo-t operatioos ( t i nt s art in 
seconds). 

~!.a • for -;;;: •• 4.,.­
t1,..o , p.r \!J lo~1t• 

PC·UU 

' " 

A RWH..: TO l/ERIFY nl'CKIIE Ul4Cl.W:E SIWES 

This progrM. CLOM M?. is t o nachioe lan~ge progr0Mit1g 
what Ctl)'l()? i s t o BASI C -- a neuis of veri fy1no that a pr09rM 
hu been saved correctly on tape. · 

the progr~. supplied in naehine l6fl9069' itself. is 
full y relocateble. crice you heve keyed it into nenory. M 
svre t o save it on tape be·fore usin-o it. 

To use tile progrllll. proceM M follows . First, sove tile 
ftactl1ne l6n9uagt progran yoo w~t to verify using the 
stend4rd CL()P(I n cortnand . Rewind the tepe t o the s tart of 
that pro~rM. Place the r&n0t e switch on and press the •play• 
button on tht re-corder . Mow, call th• star t ing address of t he 
CLOAO n? pr09ren . Respond to tN t l l LE: prQftPt wi t h the oane 
of the "ec:hine 1¥'9u&ge progrM t hat yw Just seved. Press 
the EMTER key . The toi>e recorder should oct1v4te. 

;tien t he progrM has been reod by the prograt'. one of 

tnree displays wi l l ~pear . VERLFICATIC»f CO'IPLETE is s hown 
if t here wt re no discrep~ies between the t~ and tht 
original code . OISCREP;t1CY wi l l apoeu if there was any 
di sagreenent. In this case. you s.hovld try re-saving tM 
code. The nesseqe CHECKSl.11 wil l ~ear if thotrt 't4S a read 
e rror . This indicotes t hat t M t ·&Ct is b&d. R.e· rt-eord t ht 
code with 4 new t"'Pe. 

Thi s Cl.oPO n? progr~ is .supplied courtesy or : Erle 
Bown411. PEABoxBJ. Exeter,. llHQJ6JJ. 

7080 F2 SE 03 2 3 
70C! FD SS SS 0S 
70C5 FD CA 6A 05 
70C9 SE 06 54 49 
>oco S4 1c (j~ 3A 
700! 58 78 ~A S0 
7005 FS 88 03 BS 
7009 40 AE 78 80 
?DOD BE ES CO BE 
70£ 1 £2 43 C3 <12 
/DES 87 iO sa 2C 
70£9 EB 78 0£ 4 0 
?OED 97 08 89 07 
70Fl ' SE 96 sa JS 
70FS 56 SE JB 87 
7DF9 0C 09 09 85 
70FO 00 J? 90 2 ! 
/ E0l 54 9E 27 87 
7E05 0 0 88 10 ES 
7E09 7B eE BF B/ 
7E00 IC 89 05 BE 
?Ell CO £6 SE 39 
?E IS 97 JO 99 05 
7£1$ 9£ CE 30 SE 
7EIO 4 l 137 20 9 1 
7E2J 42 SI SE 48 
7£25 BS 00 BE ea 
/£29 06 •B 79 qQ 
7c20 96 58 78 SA 
?C3J 69 05 07 00 
/E35 ea eq s1 q4 
7E39 9E 09 BS ce 
7E30 AE 70 79 CO 
7E41 80 83 <0 AS 
7E•S 70 ~~ 00 AS 

.?£49 78 AB 0A AS 
,£40 ?B AC 28 AS 
?£51 '9 AO 2A CO 
?ESS AA 83 2C CO 
7E59 B'i F2 FO 58 
?ESO SS 0A FO CA 
/£61 FO -OA 'IA 15 
?E65 SE JS SG <S 
?E69 52 49 46 <9 
7E60 '1 3 41 54 <19 
?OJ 4F <E 20 <3 
.?E?S 4F 4D 50 <C 
/E/9 <1 5 5'1 'iS BE 
?E?O ED 38 9£ D0 
?ES! 2B CO 46 s' 
?ESS 23 F2 BE 00 
7E89 2B CO 9< F2 
7E80 FO 58 as 0A 
7E9l FD CA FD 6A 
7£9s 4A ea er es 
7E99 « <9 53 <3 
7£90 52 "1 5 50 '1 ~ 
7£A1 4 E.' 4 3 59 BE 
'EAS ED 3B CO 46 
7EA9 SE 00 28 CO 
?EAD 84 F2 FD 58 
?£BJ 85 0A FO CA 
7£B5 FD 6A 4A 0E 
7£99 SE 0E <3 48 
7EBO 45 ~3 ~B 53 
7ECJ SS 40 20 45 
7EC5 52 52 <F 52 
?EC9 SE EO 3S BE 
? ECO E2 43 CO 46 

FOR PC-1350 USERS 

USillC P<J:ES !JC Tl£ PC- 1350 

The copobi lity of the PC- lJSS ""Y be ext•nded by t he use of 
var i ous Prus. A few of these techniques art discus-sed ~re. 

ftt••>rY Realloc:otiOll 

In an unexpOl'\dtd PC-135-0, 8ASlC nornally starts at &ddress 
&60}0. This • ddross is stored in • STl>Rl CJ' BASIC pointer. 
This point er is loc•ted •t &6FOl-02 . Mote that C6FOl 
contains GJO. t he lo~ byt e of this sterting addrtss . t6F02 
contains t60. the high byte of thi s starti 09 address. 

BASIC can be relocated by changi ng t he contents of this 
pointer . For exanple, exeet1t ion of PO<! t 6F01,t30.t6.ot , 
rollo1o1ea by eJ<ecut ion ot KE\l ( 1n the PRO nooe) 1o1111 set the 
Sl MT CJ' BASIC to &64}0. """' ony BASIC pr~ran. Whether 

entered by Cl ll=(l or f ro" t he keyboard. wi ll be stored 
beoinni no at &64}0. The area f ro• 60}0 to 642F ls tile<\ 
avail 4ble fo r rtechint la."IQ\J&ge•. 8AS1C will not interfe r tt 
uith it. 

Execution of CH.L 0 wi l l rest ore ttte STARl Cf 9-ASIC 
pointer t o its norno..l voluie. cl earing prograns and 
varia.bles . 

Those f anili ar with tile PC- l'>OO end PC- 2 • ill note that 
t he two operations descri bed above a.re equivalent t o using 
NEU <• ddress> and WEU o. 
Correction of the Printer Bug 

I r printing vi t h the Cf -126P is interrupted by the use of the 
8RJ::. key. the co"l)\Jter does not outo"et ic.el l y reset the 

POO:ET COIPl/TER ..:USlETTEll 7 
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This .,.·rocram dtcodes u4uc:nces 0 1 m.a.c:h1ne langua.ge ins1.ruc:1lons and 
conwrtJ them 10 as~bly l&n.avo11~ using Rob<r Mnunonks. h may be 
Uiotd to print liUift'CS of h&nd·&SS!mbltd n\Khinc. lan11.1.1,se PfOlfatnS 

w-tirtcn by the uwt. Ot, h may be JK-d to lbt lhc ins1ruc1ions stor~ In 
ROM in the Sh.atp PC·ISOO or R o1db Sh.act PC·2. 

You Mt-d at lt&Sl a 4K RA\1 mi)dule in your PC In otdtt to Ullll.ie 
thb dfun.cm bfer proir.1m. 

Introductory Notcs 

To begin usJnc lh• dl,..asscmblcr, cJCccutc RUN and respond 10 the 
lr.hlJJ ptomp1_.s by cn1crin3 the bc~innlng .and endinit addresses of the 
<.-ox.le 'h•t I) tu be \lb.,1)SC•11lJlc'6 

The dis.assembler usts the printer to produce a list of the a~~m bly 
lan~u.age lns1ruc1lons. " ' proY!dcd, ou 1pu1 uses CS IZE 2 cha1acters. 
11 will, ~owevcr, wo1 k with CSIZE 1 ptln1lng If desired. 

Re l.alive branchcto arc calcul<J.lcd and 1he br.tnch address ls printed 
.tlon,g,lde 1he ln~uuctlon, 

As an option, a sequence of )IOu:d codes (machine codes) may be 
prin1cd {utoing hc.\4Clechnat ROl• tlon} by s,<lecting DEF A. Enter the 
bt'glnnlni ind ending aeldte,se' when prompted . 

Oi11u.embUn1 RO\t 

Before you c.an SUC<t,tfully dius.scmble R0.,.1, 'l'OU need lo !.:now 
•h<-1e 1hc lnstNCtk>n c:ode ~q11enccs arc loc-.a.tcd! Rc:mcmber, not 
.all of R0\1 COftlalns lnt1n.ict ons. Some- of it holds various lookup 
tablel. Aucmpt1n1 10 di~™mblc- l'hcsc arcn win s imply yield non· 
sens.t. The follow1n1 Is ~ rvdimcn:.ary m.tp of ROM in the PC· lSOO, 
showing maj0t lnuruc11on code .. nd non~ode arcu: 
C001 - C01C Code 
C010 - CJFF Non<od• lmoutytable s) 
C400 - 06AC Codt 
06AO - 06BE Shott lookup teblt 
OSBF - OCAO COdt 
OCAE - OCOS Non<odt In PC- 1500. however. in the PC·2 

flddro' 'll' OCAE - OCB2 contain c:.ode. 
U<.:f:lt> - t 1ti I l:Odt 

E\68 - E170 Sho11 looltu1> t(lb l• 
E171 - F9SO Code 
F9S 1 - F956 Non-cocit 11111 
F'95? - FBDF COd't 
FSEO - FFFF Non<Odt htbit•l 

A simll.a.r map of R0 \1 In 1hc CE·l SO printcr/u.sscnc interface Is 
provided next: 
A000 -A28A 
A288 - AFF9 
AFFA - 8009 
800A - 8015 
8016 - BOEA 
BOES - 81FF 
8800 - 8809 
980A - 881C 
8810 - 8881 
BBIJB - 8655 

t\on-codt h ab&t ujfd an l)tlnling:) 

~ 

11.ion-c:ooe 
Cooo 
Non<Odt 
Coclt Ciomt Qut•tionable • r•asJ 
Non·code 
COOo 

8856 - 0869 Shon loo~up toblt 
086A - OFFC Code 

The dl"1u.cmblcr docs not 1>1ln11hc addresses of bisc13age c1t1s. I did 
have i i do i-0 In an earlier vc1)lon )f thc program, but II prowd 10 bt 
more of a hindrance than a help In attemp ting to fo llow tht opcra11on 
of a ROM 101,11ll'lt, Th• ae:comp,1,,•1iin• tab!~ providcc 1ke addrc1.1es of 

the 1ou1inf'S 1efcrred 10 bV ba~·Pa.gt calh. {The ba~ page j ;. FF.) 
It musl be noted th11 M>me 1ou1incs in I.he ROM Pbio par~ctcrs to 

subroutine'- Typically, one or mote of tl'lt bytes lmmcdl.atcJy followln1 
a JSR or CAl.L lns1rucllon 1.rc J~d for that purpost.. (When lhls 
occurs thtn the c i tied subtOllttne modifies the return <Mfdrns 1.0 slelp 
over thes.c bytes.) 

The dbuscmblcr prov.am Ules c.are or p .at.1meter-pU5ln1 fot ba_M· 
P"IC wbroul1ne calls. Howe-vet, JOl"t'le of the subroutines called by 
JSR instrv,lions •lso p.1~~ p .. r.amtters. Whe n .a. JSR to .a. subroudn• 

4 POCKET COMPUTER NE\~SLETTER Special Edi tion 

1h.a.1 may p;iss paramcters Is cncoun:ered, the PC will SIOP 1nd d isplay 
the p1omp1: 
PASSI 
The uic:t must then enter 1he nunber of byte' to be pau.cd. I am 
lnc.ludlnc 11 list of subroutine"- th a1 are known 10 p iss I byte. When 
Che proer11m rcque1ts .. PASS?-" information, check lhl1 list. U the: 
suDtOUtinc (who~ addtcss will hav: 1ust btcn printed) Is In t.his li'St, 

tntcr tht d11.1t 1. If it Is not, e nter :he dit lt 0 ot lust Ptt.u the ENTER 
kty. 

Lh t Addrtm s of Subroutines Passln1 J By tt 

CC66 
ccso 
CC9C 
014C 
0 14,: 
D2EO 
02EA 

02EC 
0401 
0 400 
052A 
0609 
07CA 
OA82 

Tips on lncttpretlna Diwsembkd ROM 

DAS4 
0095 
0883 
DD2F 
DF90 
OFAO 
OFA1 

A wbtoutlri-c may end with the CALL codes 48, •A. 4C Of 4 E. If so, It 
Is a Wbtoutlnc th.at PliSCS a p:ar111neoc1. 

In m11ny c~.s. a pu.sc:d p.anrne:c:r is used to lrKrtmtnt the 1ctu1n 
lddrcu, depending on the resulls o' tesu m11de within the wbroutine. 
In the: b.as.e1)a1c- c.aUs h.tving the base-page addt•toses: 00, 02, 04, 08, 
OE, IA, 18, 2C, 2E, C2, C4, CS, CE, 00, 02 and DE, the la.st byte 
pa1Md may (or may not) be added to the return addrtu. 

The base·paac 3il.lbroutine. c:aJled through basc-Qil.Kt addrc1s 34 may 
~lcct one or sever.ti pas,sed value5 to modify 1he rc1urn .tddresi. 

Addlllonally, each of the by te·passlng subrou1lnc1 01htr thtNt the 
b11 ~11· 1> .age one>, m:av or may not u5ed 1ho passed byte 10 lncremenl th e 
retu 111 •~1.ht». I 11.n uw u( u ue eA<.c11l lu11 . T he wlJ1uull11e ' ' 002r wll l 
not Clo thl5. 

PC· 1 SOO/f'C·2 Comparison 

h I ~ ln1ere1otlng to note that the ROM In lhe Radio Shick PC·2 Is 
p ractleally the same a~ that in the Sha.rp PC·l SOO. The few dltrerenc.es 
that do exist are probably minor revlslonj. 

""" 
.,....., .. . .., •• ( 4111 .. ,,., <• .... 

" om . , ,., . " ,,,, 
" OCO• •• °'"" .. """ •• rrt• " OCO> .. .... •• , ... .. flf l " .... .. """' •• ,,., .. ,, .. " OCC> .. "'"'' .. ''"' .. "'" 
,. c1•1 

"' '"' " '"" " 
,,., 

" ""'' K OHU " occo " r.Olt " 0 4)0 

" 0010 " .. ,, " , ... ,. .,,, 
" ""' " FC.OJ " 1!011 ., .... .. '"" 

,. F1A• .. I'( ) (" •• OCE3 •• '"' ,. F")'30 .. t:A,1 .. 0(01 

" "'" " J'l84 " r.C,4 •• .... ,. 011'.6 ,. C!o'J .. t C'Ct .. ct-er 
" fllll-9 " FOii " i:-e11 oc .... , 
" ~.,. " ""' " .... or .... 
" "'" .. f!&ll • .. 1:13• " COit 

" "'" " , ... " [6)) " C•lt ,. 0<" •• t /•:); .. .,,. . .. ~U•:JO .. "'" .. ,,,. .. C: 4)1 " ., .. 
" -· .. Fll:t .. .... .. f 601 .. .... .. ,.., .. .... .. "" " °"'" "' "" " m e " 

,,,_, 
"' -· .. ·- .. ... ,, re "" .. "'" " "" .. .... .. .... 
» ..,, " F>Ct " ,.., ,, rr11 .. .. ,, ,. 

"'' .. .... .. -.. ... ,. ,,,,, .. - " -.. ... " '"' .. - .. (111 .. ''" ,. ,,.. .. ,,.,, •• ""' J( . .,. " .... " "" " .,,. 
• .... >< trl JJt .. , ... " ma 
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10:JNPUT "STARTIN 
G ADDRESS? '';A 

JJ: JNPUT "ENDING 
ADDRESS? "i B 

12: CLS :ON ERROR 
GOTO 80 

I 4: C=A : GOSUB 20: 
TAB 5:GQSUB 10 
0+PEEK A: A=A+l 
:LPRJNT : IF A< 
=BGOTO 14 

16:END 
20: D= JNT (C/256 ) : 

GOSUB 24: D=C-2 
56*D: GOTO 24 

22:A=A+J: O=PEEK A 
24:E=lNT <0/J6>:~ 

=DANO JS: 
LPRJNT CHR$ CE 
+48+?*<E>9»; 
CHR$ <F+48+?*< 
F>9>>; :RETURN 

26 ; GOSU8 22:GOTO 
22 

30 : TAB J0:LPRJ NT 
"M";:GOTO 22 

32 :TAB J5:LPRINT 
"M'1:,;': GO TO 22 

34~ '.UlW' 10:;GOTO. 26 
36 :' TA8 i0:GOSUB 2 

6:GOT0. 32 · 
40: GOSUB: 34:C=0: F 

=PEEK <A-1): IF 
F>208'ANO F<224 
OR' P=2041NPUT 
"PASS? ";C 

42 : CLS : IF C=0 
RE TURN 

44:LPR JNT : TAB 5: 
LPRJNT "PASS"; 

46:FOR J.; JTQ C: 
LPR I NT " ";: 
GOSUB 22:NEXT 
I: RETURN 

50:LPRINT "CALL " 
; : O=PEEK A: 
GOSUB 24:GOTO 
54 

52 : GOSUB 30 
54 :C=0 :JF 0<47LET 

C=VAL MIO$ <"3 
310100210000 11 
00001 l'1l! .. , Q/,2 
+ J, l > 

55 :JF 0=52LET C=3 
+2*PEEK <A•J) 

56 :JF O=l940R O=l 

96LET C=2+( 
PEEK CA+l))223 
) . 

5/: IF D>J99LET C= 
VAL MJ D$ <"I I l 
22211000 I :30ac.1:; 
J~J)0022000J"' 0 
'2-9::!, I> 

58 : GO TO 42 
60:C=J:GO TO 64 
62:(=- J 
64: GOSUB 30: 

LPRJNT ", "; : C= 
A+ l +C'tO: GOTO 2 
0 

70 : LPR J NT "ALT BU 
FFfR : " : TAB 5 : 
GOTO J00•PEEK 
A 

80: 1F PEEK <A- 1>= 
253LPR l NT "FD 
" . 
' 82:0=PEEK A:GOSUB 

24:LPRJNT "??" 
:A=A+J :GOTO 14 

90: "A" INPUT " STAR 
Tl NG AUORESS? 
"; A 

~J; JNPUT "ENO ING 
QO;')RESS? ";8 

92 : CLS : LPRJNT ''8 
EG JNNING ";:C= 
A:Gosua 20: 
LPRJNT ":":A=A 
-l:C=B- A:GOSU9 
46:LPRJNT : ENO 

\00:LPRINT "SUSA ~ 
L";: RE TURN 

10J: LPRIN T "SU9A < 
X>";: RETURh 

102=LPR JNT ' ' AD~n X 
L";: RE TUR"-

103 : LPR l r.. T "RODA < 
X> " ;: RETUR" 

104: LPR J1' T "LOR X 
L"; : RE TUR" 

105: LPRJNT "LOA < 
X> " ; : RE TURr-. 

l06:LPRJNT "CPA X 
L" i :RETURN 

l0?:LPRINT '' CPA ( 
X>";:RE TURN 

l08:LPR JNT ''STA X 
H";:RETURN 

109:LPRINT '' ANDA < 
X>"; :RETURN 

1J0:LPRJNT ''STA X 

L" ; : RE I UR>4 
IJJ : LrRt,..r "ORQ < 

X) " ;: RE. TURN 
IJ2 :LPRJNT "OS9Q < 

X) " i : RE. TURN 
IJ3:LPR INT "EORQ < 

X) " j : RE. TUR N 
lJ4:L PR!hT "ST A < 

X> " i : RETUR" 
IJS :LPR!hl "9 1TA < 

X>";: Rf TUR"' 
I 16 : l PR I 1' I "SU8Q Y 

L " ; : RE I URI'< 
117 : LPR INT '' SUBA < 

Y>" ; : RETURN 
I J 3 : L PR I NT "ADDA Y 

L ~· i : RETURN 
I l 9 : L PR J NT "ADDA < 

Yl ";:~ETURN 
120 : LPRJNT '' LOA Y 

L " ;: RE TUR" 
12 1 : LPRJNI "LOA < 

Y>" ;: RETURN 
122 : LPR!NT "CPA Y 

l " ; : RE TUR" 
123 : LPR l1' T ''CPA < 

Y >" ; : RE. TURN 
124 : LPRJNT ''S TA Y 

H" i: RETURN 
125: LPRINT ''ANDA < 

Y > ".i.: RE TURI' 
12d : LPR JNT '' S TA Y 

L" ; : RE. TURr.. 
127: LPRJNI "ORn < 

Y > " ; : RETURN 
128 : LPRJhT "OSBQ < 

· Y>";: RETUR"-
129 : LPR INT "EORQ < 

Y>" ;: RE TU RN 
138:LPRI NT ''ST A < 

Y > " ; : RE TURN 
13 J : LPRJNT "SITA< 

Y>" ;: RETURN 
132 : LPR!NT "SUBQ U 

L" ;: RF' TURN 
133: LPR INT "SUSA < 

U>" ;: RETURN 
l34 : LPR INT ' 'AO OR U 

L"; : RETURN 
135 :LPRJNT "RODA < 

U>" i: RETURN 
136:LPRINT "LOA U 

L";:RETURN 
137 : LPRI NT "LOA < 

U> " ;: RETURN 
!38:LPR!NT "CPA U 

L" ;: RE TUR~ 

' 
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139: LPRINT "CPA < 
U>" ;: RETURN 

!40:LPRJNT "STA U 
H"; : RE TURN 

I 4 I : L PR HH "ANOA < 
U>"; :RETURN 

142: LPRJNT "S TA U 
L" ; : RE TURN 

143 : LPRJNT "ORA 
U>" ; :RE TURN 

144: LPRINT "DSBA 
U>" ;: RE TURN 

145: LPRJNT "ECRA I 
U>" j: RC TURN 

14 6:LPRINT ''S TA C 
U > " ; : RE l URN 

147: LPRIN I '' SITA C 
v > " ; : RF.: l L ~ ' · 

\!)t)!L.r'Ri,...T 't.r; '• ;; 
~ETU~N 

i o4. LPRI NT J ~W~ " i 
:RF TURN 

165 : LPRJNT "SlAJ C 
X> " ; :RETURN 

1o6:LPRINT ''OEXL'' i 
:RETURN 

167:LPRINT ''SlAO C 
X>";: RETURN 

lt)!l : Lt"l<JNI "I NX " j: 
RET URN 

169 : LPR JNT "LOAJ C 
X > " ; : RE TURN 

170 : LPR I NT "OEX";: 
RETURN 

17J: LPRJNT "LOAD C 
x > " ; : qE T URt< 

172: LPR I NT "LOXH 
: GOTO 30 

173: LPRJt< T '' ANO C 
><> " ;: GOIO 32 

174: LPRJNT ''LOXL''i 
:GOTO 30 

175: LPR JNT ''OR < 
X> " ;: GOT032 

I76 : LPR JNT "CPXH''i 
: GO TO 30 

177 : LPRJNT " 8 ! T 
X) " i : GOT 0 32 

l?B: LPRJNT '' CPXL " ; 
: GOTO 30 

179: LPR JNT ''ADO C 
X>";:GOTO 32 

180: LPRJNT ''JNYL" ; 
:RETURN 

IBl: LPRJNT ''S TAI C 
Y > " ; : RETURN 

!82:LPRJNT "OEYL"; 

:RETURN 
183:LPRJ NT "STAO c 

Y>";:RETURN 
18'1 : L PR J NT H J NY" ; : 

RETURN 
18S:LPRJNT "LOA! C 

Y > " ; : RETURN 
l86: LPRJNT "OEY'' ;: 

RETURN 
187 : LPR JNT ''LOAD C 

Y) " i : RE TURN 
188 :LPRJ NT '' LOYH''i 

: GO TO 30 
189:LPRJNT '' ANO C 

Y>"; : GO TO 32 
190:LPRJNT ''LOYL''i 

:GOTO 30 
!9I : LPR JN T ''OR < 

Y>";:GOTO 32 
192:LPRJNT ''CP YH " i 

:GOTO 30 
193: LPRJNT ''BIT < 

Y)";: GOTO 32 
194: LPRJN T ''CPYL " i 

:GOTO 30 
195: LPRJNT "ADO C 

Y>"; : GOTO 32 
196 :LPRINT ''JNUL''i 

:RETURN 
197:LPRINT '' S TAI C 

U> ";: RETURN 
198 : LPRJN T "OEUL " ; 

: RETURN 
199 : LPRJNT "STAO < 

U>";: RETURN 
200:LPR JNT "! NU'' ;: 

RET URN 
201:LPRIN T "LOA J < 

lJ) " ; : RE TURN 
202: LPRJNT "OEU'' ;: 

RETURN 
203: LPRJNT ''LOAD C 

U>";: RETURN 
204:LPRJNT '' LOUH'' ; 

:GOTO 30 
205: LPRJ NT '' AND < 

U >" ; : GO TO 32 
206: LPRINT "LDUL''; 

: GOTO 30 
20?:LPRINT "OR < 

U>" ; :GOTO 32 
208:LPRINT "CPUH"; 

:GOTO 30 
209:LPRINT "BIT < 

U>";:GOTO 32 
2J 0:LPRJNT ''CPUL " ; 

:GOTO 30 

2JJ : LPRJNT "ADO < 
U>"; :GOTO 32 

228: LPRJNT "SUSA X 
H"; :RETURN 

229:LP~JNT "FBNC'' ; 
:GJ TO 60 

230: LPRJNT "ADDA X 
H"; : RETllRN 

23l : LPRJN T "FBC " ;: 
GOTO 60 

232:LPRJNT ''LOA X 
H" ; : RE TURN 

233: LPRJNT "FBNH"i 
: GO TO 60 

234 : LPRINT "CPA X 
H"; : RETURN 

23S : LPR!NT "FBH" ;: 
GOTO 60 

236 : LPRINT "BNZO" ; 
:GOTO 62 

237 : LPR!NT "FBNZ"; 
:GQTO 60 

238 : LPRIN T "RT J";: 
RETURN 

239: LPRINT ''FBZ" ;: 
GOTO 60 

240 : LPRJN T ''DADA C 
X>"; : RET URN 

24J : LPRJNT ''FBNU '' i 
:GOTO 60 

242: LFRJNT "FB"i: 
GCTO 60 

243: LFR JNT "FBU";: 
. GCTO 60 

244 : LFRINT "SU~A Y 
H"; : RETURN 

24S:LPRJNT "RBNC"; 
: GOTO 62 

246 : LPR JNT "ADDA Y 
H' ; : RETURN 

247 : LPRJ NT "RBC";: 
GOTO 62 

248 : LPR!NI '' LOA Y 
H ' i : RETURN 

249 : LPRJNT ''RBNH" i. 
: GOTO 62 

250:LPRJNT '' CPA Y 
H" i :RETURN 

25l: LPR IN T "RBll"; : 
GOTO 62 

253 : LPRINT "RBNZ" ; 
: GOTO 62 

254 : LPRJ NT "RTS'' ;: 
RETURN 

2SS:LPR JNT "RBZ";: 
GOTO 62 

256:LPRJNT "0.::IOA < 
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V > "; : RETURN 
257 : LPRINT "R3r;u" ; 

:Go ro 62 
258 :LPR!NT "RB" ;; 

GO TO 62 
259 :LPR JNT "R3V'' ;: 

GOTO 62 
260 :LPRINT ''SUSA U 

1-f" i : RETURN 
26J :LPRJNT ''SUBA''i 

:Goro 34 
262 : LPRJNT "ADDA U 

H" ; : RETURN 
263 : LPR INT ''ADDA''; 

: GO TO 34 
264: LPR1NT '' LOA U 

H'';: RET URN 
265 : LPRIN T "L:JA''i: 

GOTO 34 
266 : LPRIHT ''CPA U 

H" i: RETURN 
26/ : LPRINT ''CPA'';: 

GOTO 34 
268 : LPR1NT "<AS>"; 

:RETURN 
269 :LPRIN T "ANDA" ; 

:GoTo 34 
270 :LPRINT '' LOS ~ 

'' i : GOTO 26 
2? 1 : LPRI NT "ORf'l" i: 

GOTO 34 
2?2 : LPRI NT '' DADA < 

u>"; :RETURN 
273: LPRl NT "EORA" i 

:GOTO 34 
274: LPRIHT ''S TA" ;: 

GOTO 34 
275 :LPRINT '' S ITA" ; 

: Goto 34 
277: LPRJNT "SUBA" ; 

: GO TO 30 
279:LPRlNT ''ADDA'' ; 

:GOTO 30 
28J: LPRlNT '' LOA'' ;: 

GOTO 30 
283: LPRINT "CPA" ;: 

GOTO 30 
284:LPRJNT " <B8> '' i 

:RETURN 
285 :LPRJNT "ANDA''; 

:Go ro 30 
286 :LPRJ NT "J MP" ; : 

GOTJ 34 
287:LPR1 NT ''ORA";~ 

GOTJ 30 . 
289:LPRINT "EORA''i 

:GOTO 30 

290 : LPRJN" " J SR"; : 
GOTO 40 

29 1: LPRJ N" "SI TA" ; 
: GOTO 30 

292 : GO TO 50 
293 : LPRJNT ''CANC" ; 

:GOTO 52 
294 : GOTO 50 
295 : LPR INT "CAC";: 

GOTO 52 
296 : GOTC 50 
297 : LPRJNI "CANH" ; 

:GCTO 5 2 
298:GOTO 50 
?99: LPRINI · · ~nH" ;: 

GOTO 52 
300:GOTO 50 
30J :LPR INT '' CANZ'' i 

: GOTO 52 
1302: GOJO 50 
303• LPRINT ''CAZ'' ;: 

GOTO 52 
304 : GO TO 50 
305: LPR INT "CALL "; 

:GOTO 52 
306 : GO TO 50 
30/ :LPRINT ''CAV" ;: 

GOTO 52 
308 :GOTO 50 
309 : LPR I NT "RRCA"; 

: RE TURN 
310 : GOTO 50 
31J : LPRINT "ROR c 

><>";:RETURN 
312 : GOTO 50 
3J3 :LPRINT "RRA'' ;: 

RETl!R" 
314: GOTO 50 
3J5 :LPRlNT ''RDL C 

X) " ; : <£TURN 
3J6 : GOT O 50 
31/ : LPRlNT ''RLA"; : 

RE TUR" 
3JS : GQ TO 50 
319: LPR JNT "RLCA'' i 

:RETL'<N 
320:GOTO 5(l 
321: LPRlNT '!"n" i: 

RET URN 
322 : GOTO 50 
323: LPR iNT '' DEA" i: 

RETURN 
324: GOTC 50 
326 : GOTO 50 
328 : GO TO 50 
330 : GOTO 50 
332 : GOTO 50 

333:LPR!NI "!'.IND";: 
GOTO 3o 

334: GOTO 50 
335 : LPRI NT "OR'' ;: 

GOTO 3<i 
336 : GOTO 50 
33/ :LPR INT "B I T" ;: 

GOTO 36 
338 : GOTO 50 
339 : LPR l NT "ADO" ;: 

GOTO 36 
340 : GOTO ::;a 
341 : LPRJl'<T ''~DA" ;: 

~ETURN 
342: GOTO 50 
344: GCTO 50 
345 : LPRJNT ''lNXY'' ; 

:RETURN 
346 : GOTn 50 
347 : LPRJNT ··crn! ( 

X> " i : RETURN 
348 : GOTO 50 
349: LPRJNT "CLRC" ; 

: RETl.iR,._ 
350: GCTO 50 
35 l : LPRINT "SETC'' i 

: RETURN 
352 : GOTO 50 
3~~ = n•l'\ • l :GO TO 408 

•PEt::K I'\ 
3S4 : GOTO 50 
" 0 1 :·GoTo ·>'0 
" 03 : GOTO ?0 
" 05 : GOTO 70 
" 0/ : GOTO 70 
" 09 : GOTO 7d 
4l0:LPRlNl 'POPX'' ; 

; RETURN 
" !! : GOTO 70 
4J2 :GQTO ?0 
OJ3 : GQTO / 0 
a 14 : GQTO /0 
4 JS : GOTO /0 
4l7 : QOTO 70 
4 J9 : GOTO 70 
42 J : GOTO 70 
423: GOTO 70 
"24: LPRINT "LOX . Y 

" ;: RETURN 
"25 : GOTO 70 
426 : LPR 11.:T "POPY" ; 

:RE TURN 
"27 : GOTO 70 
428 : GO TO 70 
423 : GCTO 70 
•l38 : GO Tl~ 70 
43 l : GO TO 70 
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'\33 : GO TO 70 
-435 : 60 TO 70 
43/ : GO TO 70 

·439:GO TO 70 
A43 : LPR INT ''LOX U 

., ; : REfURN 
44J: Goro 1 0 
442:"LPRJNT ''POPU'' ; 

: RET URN 
4'43 : GO TO 70 
'144: GOT O 70 
445 : GO TO ·70 
446: GQ TO 70 
114/:GOTO 70 
46"4: L: PR l NT " l NXI !" ; 

«RETURN 
466:L:PRJNT "OEXP.'' ; 

: RETURN 
472 :LPRINT ''LOX 5 

";: RETURN 
473 : GQTO 70 ' 
4/S : GOTO 70 
476: LPRINI '' CFO ac 

>." ; : RE TURN 
47/: GO TO 70 
478 : LPR JN T "STX S 

··; : RETURN 
a7s: Gr.Tn 70 
48d : LrRJ NT "J NYH"' ; 

: RC TURN 
<1 8 2: ~PR J1' l "OEYH" ; 

: RETURN 
~B3 : LPR JN1 ''LU) P 

., ; : RETURN 
"39 : ;,OTO 70 
49U :~rRJ KT ''S TX Y 

" ; : RETURN 
49 J: GOTO 70 
493 : GOTO 70 
494 :LPRJNT '' STX P 

. ., ; : RETURN 
f95 : GO TO 70 
49~: LPR JNT '' INUH''; 

:RE TURN 
"98 :LPRJNT ''OEUH'' ; 

: '<£.TURN 
505 :GOTO 70 
506 : LPR.JNT "STX U 

., I ; RE'._ TURN 
507: GOT0· 70 
503 : GOTO '7.0 
5 J J:GO TO 70 
529:LPR JNT • "SETl ''; 

: RETURN 
536 : LPRIN T "PSHX "; 

:RETURN 
538 :LPR JNT "POPA '' ; 

: RETURN 
540: (,QTO 70 
552 : LPRJNT "PSHY'' ; 

: RET URN 
':l':ld: U1TO ) 0 
'xi l : GC. TO 70 
'.io O:l: GO TO 70 
So5 : GOTO /0 
56/ : GO T0 70 
56S :L PRJNT '' PSHU'' ; 

:RETURN 
563 : GOTO 70 
570 : LPRJNT '' LOA E 

"' ; : RETURN 
57J: GO°JO 70 

5?2 : GOTO ?0 
573 : GOTO ?0 
574 : GOT0 . 70 
5?5: GOTO 70 
57?°;,1:.PRJNT · "WAJ " ;: 

· RETURN· ' ' 
586 : LPR l N'T · "L"OA l< 

. 8 "; : RETURN 
590: LPRJNT. "Cl.'.Rl " ; 

: RE TURN ' '·: 
592: LPR I AT '\ CFO C0 

· ) , .. : R£ TURN · ' , . 
593: L,PR l NT r".<f D: ~I 

> " ; : RE.T URN " 
600 : LPRJNT ·."PSHA'' ; 

: RET URN 
602 : LPRJNT "AOOX A 

., ; : RE TURN 
606 : LPR J NJ " CFO"' CE 

l " ; : RETURN . 
6 Jl : GOTO 70 
6 15 : GO TO 70 
618 : LPRJNT "ADDY A 

" ; : RET URN 
633 : GOTO 70 
634: LPR I NT "AOOU A 

" ; :RETURN 
635 : GOTO 70 
636: LPRJN T ' ' S TA E 

"; : RET URN 
63/:GOTO 70 
639 : GOTO 70 

STA TUS I 
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Rober ·-.Miehlnt ·: " · · 
h-'!fttmCH'llc'' Cod• Description 

SETf ,. FD 8 1 · fleq I ~t .• Inte rrupt en1b fed. 
, .'C~'°RI ·~-· FD BE Flaig I ?e•r.d, Int.irrupt diMbled. 

ATI 1 BA · R4tum fro« lnteirupt. 
WA I FD Bl Wtii tor lnttrrupt.' · 
LOA KB FO SA Loed eccUmuRnor with Inpu t i1om k.eyboard. 
The flnil instruclfon · in the list, LOA KB, results Jn a. byle being 

pl;,ced In the iccumUlator:,The by1e lo'aded Is d etermined by 1he row 
of the key mai:rtX In which i key h depressed. The bit In the position 
correwonding tC,..1hat row ls O. th e ~lher bits 1re t . 

What Is Left? 
Norlin reports that the (ollowina michlne code$,_ which appe-1.r related 
to 1/0 oper<\tlons, have not yCt been fu lly defJned. These codes do, 
however, appear In the PC·lSOO's R0 ."-1: A8, 881 FD 4C, FD CO, 
FD Cl and FO CE . Any ldea.1? let Norlin know! 
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