
~@© ~~11 

~@~~QJJlr~~ 

~ @: \YAYl @ lb @: iJ iJ rg ~ 

PC-2 and PC-1500 extracts from the Pocket Computer Newsletter 

PART I 
Issues 13 to 28 



All and more about Sharp PC-1500 at http://www.PC-1500.info 

PROGRAM YIELDS PIHASES OF TH E MOON 

lnpu1 .i.ny date (mon th/day/ year) .i.nd t his progr1m ou1pu1s the phase 
of the moon on that d;ate. I( the moon is not at any exact quarter phase 
(wch as full, new, first quancr a nd so forth ) 1hen the program indi· 
catcs the number of diys into ~he lu n.i. r c ycle. 

The pn>s.ra_m is accut.i.tc for dates belween March 1, 1900 and 
Febru.i.ry 28, 2100. Starting with a lunar time of 14.60 days o n March 
1, 1900, 1his program adds 29.53059 167 days for each lun .i.r p eriod. 
Need to know if 1here was a full moon when you were bo rn ... 1nar· 
rlcd ... ftrs1 became.} computer progt.i.n1mcr?! 

Progr.i.m sobmincd by: Emerich A 11crsbochtr, 41 King Sltttt, Apt. 1, 
8tlltvlllc, N j 0 7109. 

Progrum Atoon Phases 

10 CLEAA:BEEP 1 :PAU SE " MOON PHASE CAl.CUl.A i OA" 

20 W• 694098.X• 29.530S9 161.2•36S.25 :USING 

30 BEEP 1 :PAUSE " DA TE IN OU EST ION >>-> .. 

40 INPUT ' 'MONiH :":M ... OAY:" ;O," YEAA :.,;Y: IF Y < 100 

LEi Y• 1900 t Y 

SO IF M <• 2 LET S-l llNT(30.6 • (M+13))+1NT(Z•(y. 1))+ 

0-111)+1 4.61/X :S•S~I NT $: $•1Nif$X+1J:GOTO 10 

60 S- U INTl30.6' IM+l ))+INTll ' Y)+O- W)+ 14.6 1/X :S-S­

INT S:S- INT(S X+l ) 

65 SEEP 1 

70 IF (5'<0)+ fS• tl+(S-29)+1S-301>0 PR IN T "PHA$E: 

FULL MOON": GOTO 11 0 

80 lF (S- 14) +(S• 15)+1S• 161> 0 PR IN T "PHASE : NEW 

MOON" :GOTO 110 

90 IF tS-6J+(S• i)+IS-8) > 0 PR INT " PHASE : LAST 

OUAATE R" :GOTO t 10 

100 IF tS-21hlS• 22)+(S-?31 .>0 PRINT "PHASE : FIRST 

OUAATER" 

110 PA INT "CYCLE IS " ; $;"'0AY$ INTO 30 .. 

120 GOTO 30 

PlJTTING SOFTKEYS UN O ER PR.0G rt A~1 CON TROL 

lhc sohkeys on the new Sharp PC· I SOO fnake ~lccting a particular 
progr~m or rout ine the simple ma tter of pressing :i single key. These 
ke~·s can a!~ be given labels tha1 ~ppear on the d ispl;iy. Using the label 
recall key a user c.<tn be re1ninded o'f 1h e function of each key . 

In normal use, the softkeys exccule a prog.r.immcd oper1tio n only 
when !he PC is in the "execu1ive" m ode. Th .. ! is, when !he u nit is not 
in the 8USY condirion. Also, in order to see the ~ofl key l1bels, his 
nece.ss.iry to firs1 press lhe RCL key. Thus, while it is possible to c on· 
s1ruc1 l muh i·p1n p rol!rilm and use the labeled sohkcys lS a m enu 
selec to 1, it is neccss1ry 10 end c.ich scgmenl to retvrn 10 the execu1ive, 
h ave th e user press the RCL key to bring up the softkeys m enu and 
then punch the ;&ppropriatc. soft key. 

However, pu n li\g the soffkeys. under program c.ont rOI m l)kes ir 
possible to d isplay a menu lod lJSe 1hc softkcys to d irect progr.a.m 
operation w i1hout ever returning to lhe execu tive mode. The accom • 
p~nying lis1ing illusttiltcs how th is can be .. c.complhhed. 

s 35 Old Stn te Ad ~ Ox ford, CT 06483 

Line 7000 presents a menu o n 1h e <lispl;iy. 
Line 70 10 uses the IN KEY$ fu nction 10 examine the k.eyboard. 
Linc. 7020 extracts 1he ASCII c ode f or th e kt)' th•n h1s been pressed. 

It ignores 111 key codes outside the r.inge (t7 - '22) u sed by the. soft· 
keys. 

Line 7030 sub1rac. ts 16 frorn the ASCII code of a "'flkey 10 leave a 
numbe r in the r.:ange I to 6 . This number then d irects the ON ... GOTO 
s t.item ent to the appropdittc section .of the program. 

This routine can be implemente-0 ::is a subroutine if desired. Jus1 
append a RETURN statemen t l nd change the directed GOTO s1.i1e· 
m ent to a n ON ... GOSUB direc.tive. 

Now .:a program c an be kept entirely u ndtt progtammed operation, 
menus w ill auto1na1 ically be displayed ;is requ ired and a singlt< s iroke 
of .i softkey will take the user to th e appropria te p rograin sect ion. 

Progr3m Pt()gtorn Cor11rol of Softkeys 

7000 WA IT O:PA I NT "l6 1 L0:2 LU3 L84 l.SS L 86'" 

70 10 XS- INKEYS: IF XS• " " GOTO 7010 

i020 X• ASCIXS ): IF (X < 17)+(X > 22) TMEN 7100 

7030 X• X-17:0N X GOTO 1000,2000.3000,4000.5000.6000 

FROM THE WATCH POCKET 

I attended the 7th West Coan Cort:1pu1er Fa.ire in San FranciS(O th is 
past mon th ·· hoping to see the latest in PC wa1es. The o nly e xhibitor 
in the PC dep1rtmen1 w.as ;a repre seni;ulve of Qu;asar showing. (and 
selling} their HHC. 1•1 h.ive mo re to say .ibout the Quasat u nit in a l.iter 
bsue. II is ex.icily the same m achine as the Panasonic MHC which Dovid 
Motto seems favorably impressed wl1h as noted in this iswe. 

Afler o ver a mon th o f ex tensive use of th e Sharp PC· 1500, my ji.idgc· 
men1 is thtl t it ls a fi ne m achine for the money. Fact is, I have yet to 
find" PC·lSOO owner wh o is not basically pleased (or d elighted! } with 
1he unit. 4K memory expansion m(ldules - kicking the PC lO 6K -
.ire .tlreildy av.:a ilabte in th e U.S. and th e SK il,odulcs are due here by 
e~rly April. The modules seem a l itt le high pric.ed ( $1 S0.00 fo r the SK 

u nit). bv t I could sure u se 10K (total) in my PC! 
Radio Shack. is reported 10 bt< p lanning to start selling th eir PC·2 

(equivalent to the $h;11p PC·l SOO) in r-.1ay. 
If you don' t want to wait u nt il then, 1he Sharp PC-1500 is available 

through .l. number of U.S. outlets. Bob Hql/ repon s good service from 
T:tin's, Inc., 14932 Garfield Avenue, P<Jt<JmO()llf, CA 90723. They t1ke 
phor1e orders at 800·•''21 ·5 188 and h ave the PC· l SOO listed at $ '2·19.95 . 
the CE· l 50 a l S l99.9S .-nd th e CE·l 51 (4k m emory plug·in) at S64 .95 . 
On the e1Sl coast. At!01.nlic NOrthEa$t o\1arketing, PO Box 911, ,t,torf)le· 
head, ,'.1A 01945, phone 6 t7·639'-0285, has ::i few Interesting offers. If 
you buy a 1,ew PC· 1500 l nd the CE· 150 p rinter/plotter/cassette inter· 
face, you c1n tr;ldc in .l Sh1rp PC·1:2 11 or R.ad io Shack PC· l {in work• 
ing condition) fo1 SS0.00 c redh . On th e other hand, if you ate looking 
to p ick up some used (but gu aranteed to be In good working co nditi01l ) 
PC· l '2 1 l s ;ind PC-ls lnd associated equipment, Aforr Rosenstein u ys 
they h1ve a ge>od stock ivailable. Call fo r oric.es .tncl details. He (o\\ort ) 
.ilso says the PC· 1500 Service Manu..il with all th e tech nic..il det .iils will 
be 1vai11blt shonly fo r $10 .00. 

Send a self·addressed Stamped envelope. to Walt Moffcu, Box 1108, 
Sebastopol, CA 95472 .• if you are interested in obtaining printed tem· 
plates f or your PC. H t h.is a printing mach ine with just the rigtlt site 
ch.tr .tcter ~. In add ilion to having u veral " s1andar dh:ed" versions avail· 
<lblc, he says he can make cus1om templates too. 

T he April issue or BYTE M.ij:atine fe1tures a new pocket·sited 
te leco1npu1ing 1etm lnal from a •new ou tfit Cllltd IXO. Incorporated. 
A lot of huma n·factors engineering reportedly went into th e termi· 
n1I which con1a ins a built·in mo cl t in, sys1em -conncct p rotoc ol ~oft· 
w1re, :a 1 K usct RAM bu Her .ind color-c.od ed keybO.J.td . Things are 
really s1.ir t ing: to pop in the PC world! - N<Jl Wodsworrh, Editor 

8 Do not sell this PDF 11 r 
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PRODUCT REVIEW 
THE SHARP PC.UOO 

Produced by: ShtNP Eltcttonk~ t:or;>ontJon. 
LJJt P1k 1: < 1300.00 
A~lf.tiblllry: Sht11p d/strlbuton. 
Rtvlewcr: ()o,,./d C. Motto, 3639 Rcouvflt, /«Itson, Ml 49203. 
The new Sh.ti rp PC· l SOO is not u bfs lS the P.tin~tonk HHC, bu t It I' 
too larg• to tit Into a s.hirt poc~et. 

The keyboard I' typcwrfter-slylc with Sl•U•tcd keys. A numeric 
keypad Is 11 the right of th e 1tphabc1lcal key,, The only keys th.tit aulo­
m.atk .ally repeat when held down {In the executive mode) a1c the cursor 
controls,. The1e Hrve the s1.me functions. u thot.e on the c.l.lller PC-1211 
unlL 

Tht dlJPlty consists of a. 1 by IS6 dot llquJd.< tyt.t.a1 tn.titrix . In the 
exccudve or cdll mode the dkpl.ar scrolts up 10 80 chan1c tcrs ""'°" 
lu l6-<h1r.ac1cr width. In lhc ••111s:hk s." mode c.uh dot on the display 
m 1y be lndtvkfulfly activ1tcd lhrOJJh a c.o"'mn·addrcuina teehni~ue. 
The dbplay also hu a n1.1mbcr of ¥1nunch1tor1 ch1t Ind ica te the s~tus 
of the machine. 

Th• PC· ISOO his sc .. ·er~J oper<1tl• g modes. The RUN mode Is uu d to 
execute pros11ms or perform c.alcu at ions. The PRO (pro1ram) m ode lio 
used to cre11e ind edit progruns. A RESER.VE mode may bt used 10 

tsslgn opcr11lons and fu nc t ions to i iott of six user•dcflnablt key~ . Each 
such key m1y be assigned thrtc different opeH11loni. Labch that appear 
on the dlu>lay may be: cre.attd to identify th e funct ion of each u1"cr· 
defJna.blc key. A t ey labeJt d RCL (rec all) b ui.ed to brlnJ up the k.cy 
notations when dc.tolred. Another t ey Is used to cycle between 1.1scr• 
dcflnabl•·k•y modn referred to u I, II and Ill t.h.11 a.lw thoi.c keys 
their vetUtJlfty, 

The re Is a 60-pln connect0t on ~e left 11dt of Utt" computer. A c om­
p111men1 Into whkh addltton.11 me-nOfY may b4 p luged b provided ln 
the b1ck of ci'le unit. Ano1h e1 compartment ac:cci.w:d from the bick 
houses fou r slle AA b;iucrles that power the u nit In port1ble oper11ion. 
A n J..c. adaptor (op tional, not pro .. idc.d with the unit) may be plugged 
Into the rlJ!h t s1cle of th e unit. 

A special T IME tun( tlon 1s pro~ldea by ir111 con1pu1er. It holds lhe 
date .ind time In tht numeric (o·m.at : Mt.1DOHH.m1n» where MM 
reprc:-scnts the n1on1h, DO the day >f th t month, HH the hour, mm lhe 
minute and ss th• second. The inte1naJ clock can be J.Ct by th e user a.nd 
then f1toma1k.a.lly m1jn1.tiN the. correct dmc. 

A proi11mm1ble .aud5o 1e.ncrat« pl'tmitJ &he pl1yJn1 of notes that 
m1y be nrkd ln plt'h and dura tion 

The BASIC l.anauaic. th'-1 is prcvided on thlt unit b a C:Otaildeir.able 
upar.adc from theft c.;uHcr unit yet h Is 1150 upw.ardto compat ible. Pro· 
arams written for the PC-1211 will run on the new PC·1 SOO as Iona li 
no uick.s (such :&$ Im plied muhis;llc1t ion) are auempted. Howe .. ·er. 
there are some differences in the m anner In which v;ulables arc handled. 
The PC·ISOO hlj a ,s.ep.ar:ite mcmo rt 1rea reserved fo r the sing1e·charac· 
ter v.ariables A through Z. and the s1rlna: v111l1blt> A$ lhrough ZS. 
You can now use both the vatiabk A and A$ It the sime time. The 
singte character s1rlna variables A$ throu1h Z S 11c llm hed to sixteen 
ch1r1c1ers m aximum. (Other twcxharictcr st1ln1 "lrlables, such 1s 
AA$, c:-an be d imensioned to hold •P 10 80 characttrs.) U you want to 
use: the locaitionto se1 blde for ~tia.)les A - Z and AS - Z S a.s part of 
a.n ur;ay usin, subtcrlp tln,g, thc.n th< specl1I s:ym bol ..... Is used ;aJon-1 
with the tu0-Utlp1. Thus. •<1) "'·ould be 11ored fn Che loc:a11on illuigntd 
to vari.ablt A and • s(26) would c0trespond 10 Z S. 

Twcrch .anc tcr v;irl;iblt3 a1c stored In the uHr's memory area . Ont· or 
two·dlmtn, lon•I anayt (n1,1mcric. or nrln&) m iy b• 1,1tlll1;eo.J. 

This versio n of BASIC supports the string funCt lons ASC, CHR$
0 

LEFT$. MIDS, RIGHT S, STR$, VA L and LEN. Sirings c.an be. com · 
pared on a c:h:&r.tcter·by-c:hillrillcter b:asis for equality or 1he greattr than 
or lts.s than (uslni 1he A.SCI I character code) condition. 

New BASIC functions Include A,._0, OR ind NOT. 
Proar~ eno1~ may be loc-ated by prc-ssln.a the llne ~fOll up key 

immediately after receipt of in e rror mcs.s.&.&c.. There Ii a TRACE mode 
th11 &tlowto the opcralion of' proan.m to be closely cxillmintd. for 
lns.c.1ncc, the v&tuei. of v.arl1bles. tnill)' be CJtamlned 1hcr the ex«uliOI\ 
of eu;h st1 tvnent If desired. Error inc.suies at• coded u numbers.. The 

nice feature of beln:a ible to 10 bKkw1rdto In a proiram listin& his been 
rt:ll lntd. 

An tHKEY $ J.ll lc.tnent 1.Uows ktybo1rd cncrltto (und et proir1m con-
trol) to k m.lde 'Without havin1 10 •s.t the ENTER key. . . 

'ro1r.amme1s • Ill illlSO like tile tullt·ln he•.1declm.1l (up to -4 d11t11) 
c.onv•rslon routine 1ha1 ttanslates to decimal va!Ucs. 

Tho PC·lSOO h ~pplled with a t:l1ck vinyl, padded c1rrylna cisc a nd 
two rnanu1t~ The ll'\totructlon Ma11ual h bt lter written lh illn prevlou1 
ones, bu t It $0mttfnles tends to b tovcr-c:u1e. The progr.-m s wpplled In 
the Appllc11lons Manual art somct!mei. re·halht1 o t e•rller one,.. M any 
of 1ho proarim s aho reQulre the u se ot 1hc acceiM>1y prln1ct/pto1tcr 1nd 
' "sscne lntertace and/or the 41< opllon1I memory mod1.1le. 

An • ccompanyln s progr;am preienl$ 1kt 111'1'1• of 4ay tach 1lmc the 

PC·1SOO Ito turntd on. It dcmonsuues some or the n ew suing handlln.s 
st1tements 1 '+'1 llable on thh PC. 

A s.econd sAOtl proaram, for thmc 1h.-1 m .ay 1lu:idy h awc- .a PC· ISOO, 
Is buc-d on 111.Phics produced by Mlchtttl L0ntpln,. It dcmon,.u a1e1 
simple a nlm;itk>n and sound effctts 

10: ARUN :wA J T 50 : Tlmt Progru.m 

A= Tl ME : A=A- I 0 
0*1NT (A/ 100> 

711/s tQutlnt, whtn ploctd 
01 tht l!rsr p rogr<1m In 
mtmory, wlll w romofl. 
COii)' display rht CUFftflt 
time fot o brief ptrJod 
'rll'htntvtF tht PC J $()() Is 
tutntd on. Notkt tht 
AllUN stottmt n l In line 
10 llrllkh Is th t lft y to this 
ouromotk po'\ltltr·on op~ro­
tlon. 

20: DS="AM":B$= 
STRS UNT A- 12 
*<lNT A>l2 >+12 
l' (JNT A=0>>: IF 
A>=J2LET Q$="P 
M" 

30: CS=LEFTS (MJ 0$ 
<STRS <A- JNT A 
), 3 , 2> +"00", 2i 

40: CURSOR 9:PRIN T 
'3 *+ 11; 

11 + C$+ " 
Os: CLEAR 

Anlm1ttd Runn.er Program 

As on tAt1mplt of tht typ e 
of on/macttl gr-ophit.s th111 
con IH UtCUCtd on lht 
PC I .SOO, this routlnt prt· 
unts o surprlsingly jfl'JOOth 
onlmattd display of o man 
runnln9 ucross t ht scrttn, 
complttt with uwnd tf· 
ltttJ.. II y ou wont to study 
how tht ortlst <1chltvtd tht 
flufdlly, slow tht routint 
down t>y dlon9/n9 tht 
WAIT statcm tn! In lint 10 
to rtfHI WAIT 100. 

... 
10:WAJT 03 : CLS 
20: FQR A=0TO 140 

STEP 6 
40: GCURSOR A: 

GPR INT "000048 
241 E0F2E I C02" 

60: GCURSOR A+ I : 
GPR INT "002020 
2CJE0F0E0C32" 

80: GCURSOR A+2: 
GPR JN T "0000 I 0 
241E0F0E7404 " 

100: GCURSOR A+3: 
GPR INT "000020 
203E0F 4E3400" : 
SEEP !, S, 5 

120: GCURSOR A+4 : 
crR JN T " 000000 
002E7F3E0000" 

l40:GCURSOR A+5 : 
GPR INT "000000 
4C3E0F2E3400" 

J60:NEX T A: GPRIN T 
"0000000000000 
00000" 

J80: GQTO 20 

<-!.~ ft{ 
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PEEKING IN THE PC·1SOO 

It dldn•1 1.1,c uu.t) Iona 10 diu:ow1 th at thc,c .1rc ' numbe1 of cap&· 
bilitics of tht St.up f'C·ISOO that u c not mcn1~rtcd In the 1nj.tru c1ron 

m11nu11. Unctocwmcntcd dircc 1h·c-s incfudc PEEK, POKE, CALL i nd 
OPN. Gto,,gt Fttgus w.1.s one of chc Or.st 1.1scrs 10 jttl 11 rc:Pott in to 
PCN ll11in1 som• of hi$ discoveries usin1 t he PEE K fnstruct ion. This 
eomm11nd permits one to examine 1h c contcnu of memory by givini 
the dhcct lvc: PEEK X. where X 1cprcscn1s .1n old(lrcss in decimal or 
hexadec im al (lnd lc•tcd by prccec.J ing the value whh t he " 8t' sign) 
format . Some of the Info rmation George h.1s slcancd , such i.s the ioca· 
tions (addresses) o f RAP.i clements in the ba~ic unl1 .11 nd t he tokens 
used In the BAS IC ln1crprctc1 , is ~)wn in accompanyln,g t ables. 

If you ...... n1 tu du w ·:ic exploring on you1 own, '" •tc,.ump•nyen¥ 
routine pro1tkSes • m u ns of "dumpins" porti0ns of mcmoty us,ng £he 
CE·ISO printer. In addition 10 orovid1ni i ht\adeclm.al dump. the 
P<OIJ'Jl'n p11nts ASCll~qt.tiYJJc:nt chirJ<:tCr\ for .i.ppropri.11c values 
underneitl't c.1ch line of hexJd:c1m&I code. E~..amltu"C m emory 
s1.a11ln.i .at he:.1u1d«imal addrts\ COOO (491S2 dcclm.al) re,e.afs the 
CO<hnJ of !ht BASIC Interpreter. If you use the dump to e"amine 
1he first few hundred bytes o r ROM cod e you will discover t he token 
conversion 1.i.b le used by the intcrp1eter. 

For those of you who may no1 have h •<I expcrlcl\CC with the P EEK 

d irective, Not /In Robtr provides :in introduc.1lon t o lhc subject in an 
111iclc cbc whcrc In this bwc. 

T• b .. PC-ISOO BASIC Token Codes 

Fl 50 ANO F l 81 A:tUN F 1 8 1 TO 
F 1 5 1 OA Fl 82 SEEP F l B3 WA IT 
Fl SB M EM Fl 83 CONT Fl 84 ERROR 
Fl 58 T IM E F l 86 G• AO Fl 95 LOCK 
F l SC 1NKEV$ F l 87 Cl..EAA Fl OG UNLOCK 
F 150 Pl F18A CALL 
Fl 60 ASC F 18B OIM FO 84 CVR SO A 
F 1 61 STAS F 1 SC OEGREE FO 95 USING 
Fl 62 VAL F IBD 0 0.TA FO 88 CLS 
Fl 63 CHRS F1 8E ENO F089 CLOAO 
F • 64 LEN Fl 92 G)TO F0$F •.1ERGE 
Fl 6S OEG F 1 94 GJSUB F090 llST 
Fl 66 OMS Fl 96 IF F091 INPUT 
Fl 67 STATUS F1 98 LET F093 GCUASOR 
Fl 68 POINT F1 99 R ETURN F095 CSAVE 
Fl 6 8 SOR F 19 A NEXT F097 PA INT 
Fl 60 NOT F196 NCW FO 9F GPA INT 
Fl 6E PEEK# F19C ON FO 92 CHAIN 
Fl GF PEEK F 190 OPN FO 06 CO LOA 
Fl 70 A BS F 1 9 E OFF FO 06 L F 
F 1 71 IN1 F1 AO POKE• FO 87 l.INE 
Fl 72 A IGHT$ Fl Al POKE FO 88 lllST 
F 1 73 ASN F l A2 PAUSE FO 89 1..PRINT 
F l 74 ACS F1 A3 p FO BA ALINE 
Ft 75 ATN F1 A4 RUN F0 88 TAB 
Fl 76 LN Fl AS FOR FOBC TEST 
F1 77 LOG Fl AG READ 
F1 78 EXP Fl A7 AESTOAE E7 A9 AMT 
F 1 79 SGN Fl AS RANDOM 
Fl 7A LEFTS Fl AA R.>.OIAN E6 80 c sozE 
Fl 70 M IO$ F l A6 REM Ee 81 GRAPH 
Fl 7C AND Fl AC STOP E682 GLCUASOA 
F l 70 SIN F l AO STEP E6 83 LCURSOA 
F I 7E co s F l AE THEN Ee 9• SOAGN 
F 1 7F TAN F l AF TRON Ee 8s R OTATE 
Fl 80 A REAO fl 80 TROFF E596 TEXT 

T•blt PC I SCIO Pott lol ~ltmory t.f ap 

&coot - 40C3 
640Ce 4 7ff 

&7050 - 70FF 
&7150 7 1F F 
& 78C0 - 78FF 
&7900 - 79CF 
& COOO - FFFF 

Rese~ P·ogrMn At•• C 188 b yte s> 
Uw 1 M81n Ptogt.,n At• • C1850 bv1• 1I 
Fix.cl Vanablts ES 0$ (II x 16bvte-d 
F ixed Vo111blt1 P$ - Z$ (II " l6bv1e1) 
Fixed Va1iablt t A$ OS (4" 16 bv1es) 

Fil(ed V•rioble1 A z 126 • 8 bvte•I 
BASIC lnterpro1er ( 16K bytes in ROM) 

P1og1.-n PC·ISOO llt11.rxltcunol Mtrrory l)ump 

"STARflNG AOOR 
ESS? " ;A 

20:AS.: "0 123456.789 
ABCOEF " 

25: WAJ T 0 :W=JNT < 
A/q096 > 

26:X=lNT <<A-<W*q 
096) )/256 ) 

2/:Y=lNT <<A-<Wl:q 
096) - ( X1:256l>/ 
16) 

28:Z=lNT <<A- <W*q 
096)- (X1'256 >- < 
Y* l 6»> 

29: LPR INT MJOS <A 
.$, W,. J, l>;MIOs 
(.AS, X,. J , l >; 

1'1 JO 't <fl• 1 Y_. J , I 
l; Ml OS (AS, Z·>J 

' ' 30: WAJT 0:~0R 9=0 
TO / : C=<PEEK < 
A .. B>> ANO <tF0> 
: O= l + !NT CC/16 
):E= <PEEK <A +B 
»ANO <t0F > 

q0 : LPRINT MIDS <A 
1:. 0, Jl;M JOS <A 
~,E•J , I>; "''; : 
NEXT B 

45: LPRI NT :LPRINT 
" " ;: FOR 
B=0TO /: LPR I NT 
<CHRS <PEEK <A 
~8)));'' ·' ;: 

NEXT B: LPRI NT 
: LF I 

<;i:I : A=A+ R : r.nrn ?" 

&7600 - 7640 01spta.y rnetnorv 

&7?00 - 774 0 01spl:ty '-1tmotv 

&76• E - i 64F RUtv/PRO/RESEAV E settings, ttig mode, 

SHIF T Sl81UI , $ Ml,. U 01UI 

& 7800 - 788 F r..'1emory pointers. founot Je1t1ng1 

& 7900 - 79FE St-ttin91 P1"1mar1ly involving 1ht CE· 150 

& ?9FF LOCK/ UrlLOCK t1•1ui 

&7A00 - 7AFF Cakul~11on rtg1Utt1, deta •tack. FOR/ 

N EXT tt.el(.. l'Ubrou11ne 11.ck , erctttr• 

& 7BOO - 7807 A~noom •umE>t' 1101-v• 

&7B08 - 790F Coun ter. used for •ut0tn1tic: 7-minute 

shutoff, possibly Other putpose• 

&7010 - 785F String bu l!e1 

&7860 - 7BAF Oats 10 llt ou1pu 11cd to dl1play 

& 7BBO - 78FF lnpu1 bufle1 

&AOOO - BF F F ROM 1n tl.t C E-150 

I~e. f'> 
Do not sell this PDF !!! 
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P'C-ISOO Vcrs.lon 

lmpht d mulllc>lk.11Uon. uKd extcnsi .. e1y to ti t lht proV.am 1n a PC-1, 
c.1nnot be UMd In .11 Radio Sh.ac:1t PC·l/Sh.11 rp PC·l500. Howt'I«, •he 
1dd111onal m cm oty In ch Ut modtlJ lllow11 the pro11.11m to fit w ith 
room to Jo1rc when implied d in:ctlvts .at e ch1nicd 10 e xplicit rcprc· 
scn1.111lons. 

An ;iccomp~nylng lls1ing illuS1rilte5 how 1he i>rosr•m ;appears on .i 

PC· 1500/l>C· 1. Ordlnirily. PCN rt1ders wlll be left o n lhcif own 10 

.1dap1 PC· 12 11 /PC· l prog1<1m$ 10 PC· I 500/PC·2 units , This 1n igh1 typi· 
c::i.lly involve watching ou t for implied mul llpllcatlon ~swell as dropped 
r lgh1 htnd p1rcnh ending quo1a1lon marl(s, etc. 

t: " "USI NG: 
PRINT "CURUE F 
IT-U 4" : INPUT " 
CLR (Y/N) " ;Z$ : 
IF 2$="Y"CLEAR 

2: C=l:Z=N+ J: 
PAUSE "PT" " ;Z: 
INPUT "X=" ; L: 
IF L<=0LET J =J 

.3: X=L : INPUT "Y=" 
:y: IF Y<=0LET 
T=J 

4:GOSUB S:BEEP 2 
:PRJNT 11 X 11 ;N; " 
-= 11 ;X; 0 Y" ;N; " = 
" ; Y: GOTO 2 

S: O=O+C*X: E=E+C* 
XtX:F=F+Ct Y: G= 
G+C*YtY:H=H+Ct 
X* Y: N'-' N+J l:C : IF 
Jt T= lRl:. TURN 

~: I F J()ILET M=M 
•C*LN X:O=O+Ct 
LN X*LN X:K=K+ 
Ct Y*LN X 

7 : JF T<>ILET P=P 
+C*LN Y: Q=Q+C* 
LN YtLN Y: J=J+ 
Ct Xt LN Y 

8: JF J+T•0LET S; 
S+C*LN XtLN Y 

9:RETU RN 
10: "L"I F IJ=ITHEN 

14 
Jl : U•l:PRJNT "LIN 

. Y=B*X+A" 
t2:B=<H-D*F/N)/(E 

·-Ot O/N): A•(F/N 
·-B*O/N) 

J4 : R•< N*H-D*F>/J( 
<N*E-O*D ) ':l:<N*G 
-F*F >) : IF W= I 
RETURN 

16:GOTO 96 
20: "A"IF W=!THEN 

24 
2J:U=2:PRINT "EXP 

. Y=A*EXP<f!tX> 
" : IF T=lGOTO 6 
1 

22 : B• <l - P*D/N)/(E 
· O*D/N >: A=EXP 
( PIN- BtO/N) 

24:R• <N*l-O*P)/J( 
<Nt E- Ot O>t<NtQ 
- P*P >> : IF IJ=l 
RE TURN 

26: GOTO 96 
30: "S' IF W=J THEN 

34 
3J:U=3 : PR INT "LOG 

. Y=Bt LNX +A" : 
IF J =lGOTO 61 

32 : B=<K-MtF/N)/ (0 
··M*MIN): A=(F- 8 
t M)/N 

34:R=<NtK-F*M)/J( 
<NtO- M*M> t <Nt G 
-F*F>>:JF W=! 
RET URN 

PUT THOSE SOFTKEYS TO WORK FOR YOU! 

Ai Georgi FfftJUS was qukk co d iscover, you cin qu lc kly set up the 
Sharp PC·1500 co uve yours.t lf a lot of keying when developing p ro · 
tc.ram"- Just as.JIJn the most commonly used punc: 1ualion symbols 
thil normally require two ktysuokcs (SH IFT and 1hcn \he dc\lred 
c:hara,1c:r) 10 a 1ro1,1p of softke:ys. For in,1ancc, u,rng ill , ix keys ffom 
left to rtchc, YOil C®fd define them 10 represent the $)'mboh: 

I • S 
UK the RCL ._er too, to display what you have l$S1gne:d 10 e:ae:h soft · 
key to '-»lit In rcmcmbtring your aJsi1nmcn1.s. Thee tc:chnique sure 
~VC\ a IOI of "'10 tlc. 

STATUS 1 1t 1nd ot h•ting tno1«te• ' "- nu!'N)• r ot byte's utihzed. 

36 : GOTO 96 
40: "0'' IF IJ= lTHEN 

44 
41:U=4:PRINT "PWR 

. Y• A*X"B" : IF 
T+J>0GOTO 51 

42 : B=<S-Mt P/N) / (0 
-M*M/N):A=EXP 
(P/ N-<B*M/N) > 

44:R=<Nt S- Mt P)/J ( 
<Nt O- MtM>t <Nt O 
- PtP) >:IF W=! 
RETURN 

46: GOTO 96 
48: "F" IF J+T >0 

THEN 61 
50 : W= J : U=0 : U=0 : 

F=OR 2=1 TO 4: 
GOSUB <Z*l0>:C 
=R:j:R: IF C>U 
GOSUB 99 

SS:NEXT Z: USING : 
W• 0 : BEEP 3 : 
PRINT "BEST Fl 
T WAS I"; U 

59 : GOTO <Utl0 > 
60 : "K"PRI NT "EST l 

MATE OF X" : 
INPU11' "Y= "; U: 
GOTO <U+6 J > 

6l:BEEP J: PRJNT " 
X OR Y OR BOTH 

"IEG . " : END 
62 : L= <U-A>/B: GOTO 

97 
63: L=<LN U- LN A)/ 

B: GOTO 97 . 
64 : L=EXP <<U- A) / 8 

l : GOTO 97 
65 :L=EXP << LN U­

LN A)tB):GOTO 
97 

67 : USING '' 11~~ ~.ij 

llll " : RETURN 
70: "G" BEEP l : 

PRJNT "DELETE " 

: IN PUT "DELETE 
LAST PT (Y/N) 

u; z s : IF ZS= " Y 11 

THEN 75 
7 J: PRI NT ''PTI '';N 

: INPUT "X="; L! 
IF L< • 0LET J=l 

72: X=L : IHPUT " Y=" 
: V: GOSUB 98 : 
COTO ?7 

75 : PRI NT "X=" ;X; " 
V='' ; Y: INPUT " 

OK TO DEL<Y/N) 
n;zs 

76: IF ZS= "N" THEN 
7 1 

/ / : C=- 1: tF Y< =0 
LET T=l 

78: GOSUB S: END 
ll2: "J"PRINT "EST! 

MATE OF Y" : 
INPUT "X=" ;L: 
GOTO <U+85> 

86: U=BtL+A: GOTO 9 
7 

87 : U=AtEXP <B*L> : 
GOTO 97 

ll8 : 1J=BtLN L+A : 
GO TO 9? 

BS: U=At L"B : GOTO 9 
. 7 

98: GOSUB 67:PRlNT 
"A='' ; A:PRINT" 
B=" ;B:PRJNT "R 
~" ;R: C=R*R : 
PRJNT "R"2= " ;C 
: ENO 

97 : PRJNT "X=" ; L; '' 
V=" ; V: ENO 

98 : PRINT "X= " ; X; " 
Y: " ; Y : RETURN 

99: U=Z: U=C: RETURN 

STATUS 1 
16?7 

LCO GRAPHICS FOR TllE Sll AR.P PC·I SOO 

David G. Motto, 3639 Roosevelt Cilcl~, /uc1t1011, Af 14 9203, stnt In th e: 
codes shown In the accomp.1nying llstlng for produc:ing a vari t ty o f 
araphfc:, on the Sh"rp PC· l SOO liquid c:ryi.1a1 dhplay. 

Tl'lc· code> ire prcscnltd within DAT A >l•tcmcnu •. A iimplc rou tine\ 
a1 1hc: U1rt of the lisling (linc:s I - 100} m1-; be U}cd co aie,ess the dau 
\lattmc:nt\ and dh.play the variout. pattern\. Naturally. you ~an c.xtend 
the concepts to produce your o._ n nr .. piuc:rnJ .Ind 1nc:orpo1atc them 
tn your o wn Progr.1ms. ~Ole the complete t.cl of chest. pieces proV1ded 
by Oi'tt . Docs th.It J i'tc: at1yone kfcasl Sec pa1c19 I .1nd 92 of the Sharp 
PC· I $()() lns1ru~tfon .wonual for dclail\ on produc1n1 LC D vaohkJ.. 
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ProOftm LCD Grt!Phk~ !01 rh~ $1:f:fp PC· I 500 ond Rgdlo Sh«Jt J>C•2. 

• 1340:DATA " 434C34 s "'Boo 
5: DIM X$ <0>*80 2AJ61961 " : S°e:;.,a 

100 : CLS : WAIT 100: REM SPIRAL 00 8 
GCURSOR 0 : READ 1350 : DATA " 0432411 

0 000

0

8 X$ (0) : GPRJNT x 142926 10" : •o•o 
' < 0): GO TO 100 REM SP IRAL 8• 00 

l000:DATA " 081436 <8°8o 1360 : DATA "IC3E7F .A, 
49361408 " 

0 as:eo0 

.7F 7F3E l C" : 'W' 
J0J0 : DATA " .7.76355 118::::8§ REM BALL ........... 

l:lll::>::>b::l// " - - 13.70: DATA "IC224 l .......... 
1020: DAT·A " 553677 "'"'..., 4 I 4122 lC": 

00.773655" ~ 118:: 000 REM CIRCLE 
1030: DATA " !C0055 § :o: § 1380: DATA " 63594F :x: 

4955001 C'' ooo 454F5963": 
00 

1040: DATA "080014 • : o: REM BELL 
002A0055 " "• 000000 1400 : DATA "0E7C7E !WWI. 

1050 : DATA "7755.7.7 tso11 "°" 7C0E": REM Im 
00.77557.7 " a a ROOK <B> 

l060: DATA "7F22!4 §<>0
0 0

0
0
i 14 J0:0ATA " 080C4E ...&'ls 

0814227F" ~ cB 6.7.7£" :REM '-:all 
1070: DATA "6341 !C 8"0"'8 !(NIGHT <B> 

141 C4163" 6 o o "° <8 1420:DATA "4C5E3F .& 
1080: DATA " 493622 08"0"'80 5£4C": REM X 

49223649" •&.0 <8° BISHOP <B> 
1090:0ATA " .7.75D.7.7 O@ 1430 : DATA " 427C7F o~o 

22775D.7.7 ' ~ 7C42" •REM · 
9 8""s""s 1100:DA TA " 36494 QUEEN <B> 

36494936 " .. s:s:s 1440 : DATA " 407A7F 
11 J0:DATA "7F4 15D ~ 7A40 " : REM .t 

5550~17F " ~ K ING (8) 
J 120: DATA " JC2A49 ~ J450: DATA " IC! E l r 

7F492AJC" ~ IEIC" : REM 
1200: DA TA "0E 1121 

0
00

0
00

0 
PAWN <B) 

4221 110E" : ~ • J500 : DATA " 0E.7C4? 
REM HEART 

00000 

7C0£" : REM 
l2J0:DATA " 081C4A + ROOK <W> 

7F4AlC08 : !510: DATA "080C4A 
REM CLUB 25.7£" : REM 

1220 : DATA "081422 KNIGHT <W> 
oo•n 33 41 221408 " : n° • 1520 : DATA "4C52 

REM DI AMON °0
0 °

0 

524C": REM 
0 B !SHOP (W) 

1230: DATA "183C l E _.alls._ !530 : DATA "427C43 
7F1£3C l 8 " : ~ .7C42'': REM 
REM SPADE QUEEN <W> 

1300 : 0ATA "ID2222 °oo0oo0 1540: DATA "407A4F 
4 12222 l D" : § 00§ .7A40" : REM 

000 

REM TAURUS l(JNG <W> 
1310:0ATA " 21322C 0 J550:DATA "IC1211 

20207C20' : ~i Ii .12 l C": REM 
REM JUP ITE ""°°°!I" PAWN <W> 
R 1600 : DA TA "3F087F 

1320 : DATA "062979 s000a I FJ F 1F .7F ": !!!Bl! 
2906" : REM :J: REM ELEPHA lfM 
FEMALE NT 

1330 : DATA "304848 ::9§ 
48350307" : 0009 
REM MALE 8000 

6 
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:6J 0: DATA " 4078.7E 
7F7£7840": 
REM BUILD! 
NG 

!620: 0ATA " 3F7F79 
79393F3F3838 
787C7C3838": 
REM LOCOMO 
TIVE 

1630 : DATA ''3C7 C7 C 
3C3C.7C7C3Cl0 
":REM BOXC 
AR 

1640: DATA " 020302 
1C0C5C7C6C08 
10204040": 
REM KANGAR 
00 

.!!., 

~'n...,"° 
'650:DATA '' 010 101 

090919 1Fl919 
18181CIEIA06 
060706060202 
02 " :REM EN 
TERPRISE 

co oxy"' sQ filoil! •• 
9f&&&lt 

1660 : DATA ''IA I E l F 
lC0C04040404 
0 4040E0E0E5F 
6F7F7B7B6860 
60":REM KL 
lNGON 

id: t !Ira 
l670: 0ATA " 081412 

122448 10204 0 
000000402010 
102040000000 
4020 10102040 
0000004020" 
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UND ERSTANDING THE SHARP PC·lSOO 

.Ttih is the scCOl'ld anh;:le in a serie s being presented by : Norliri ft.obtt, 
40 7 North !st Avenue, ltforsha/Jtown, IA 50158. 

A n lnt roduc:tion to PO I( E 

In Issue lS of PCN I explained that the PEEK function r eturned the 
byte th.l t w is stored In the addriess used as an ariument. It Is also 
possible to s to re a specified byte a t ii particular memory location, by 
using th e POKE lnscruc t lon. 

For example, execution of POKE &79FF,O will store a t ero by1e In 
the memory' location & 79F F and thus place the PC in the LOCK mode. 
(T ry it!) As you would expec t if you re;id the previous article, per· 
forming a POK€ &79 FF ,&60 w ill cancel the LOCK mode. 

A mu lt iple POKE d irective is ~osslble on the PC-ISOO. When the 
d irective POKE: &7900, 1,0,116,104,80 ,0,0,0 is executed, the byte 01 
i$ s tored into location &7900, 00 goes into &7901 , and so o n. This 
partic.ular example w ill store the numerical value 78.685 into the 
variable A as discussed in the previo u s article. 

Practical Appl ications 

It may not be immediately obvious that there a rc a number of ways 
in which the PEEK :ind POKE instruc tions c an be quite useful. T he 
f9llowjng example~ should give yov some notion of the kinds of possi· 

bllitles. 
For Instance, certain memory locations act a.s polnttrs. That is, they 

cont:i.in the h exadecimal addresses of vi rious memory loc;ittons needed 
by the coinputer, such as th e loc.atlon of the next Instruction to be 
executed or the locat ion of a stored variable. 

Suppose you h tl'IC executed the NE\'/ command, effectively clearing 
your p rogram from memory, and th en realize you s till want to use tha t 
p rogram . Is It possible to recover che lost ptogr.im? It is, provided that 
p rior to having executed NE\'i you hav; saved the numbers obtained by 
PEE K &7867 ind PEEK &7868. T he con ients of these locat ions act :is 
a po inter to the memory address of the last byte in a. p rogram ! The use 
of th e NEW cornmand does not actually erase a program from memory. 
It actually just rcse1s some oolntcrs so thilt th e computer "th inks" that 
the m emory Is em p1y. 

To test this, put a s1nall program Into the PC·1 SOO and wtite dow n 
the result~ of th e 1wo PEEKs luSt. mentioned. Now execute NEW. To 
resurrect your program : ( l ) POKE the two previously saved PEEKcd 
values back into their original loca1tions and (2) POKE &40CS.O. (Note, 
If you have a n SK CE·lSS memory module insulled, s tep {2) shou ld be 
POK E &38CS,0.) U the fi rst line number in your pros.ram was larger 
tha.n 255, you will f ind that it has: been changed. You can edit it back 
to lu orlsinaf value. 

You can .ilso restore variables i:n main memory using a simtla.r pro· 
c edu rc. For instance, w ith some variables s to red in ma in memory 

(created using lwo·char<lcler names}, record the values obtained usJng 
PE EK &7899 and PEEK &789A. If these same valucsarcPOK Ed back 
into those loca1ions after m aln·memo ry variables have been " cleared " 
by CLEAR., f{ UN or NEW, the o riginal variables will be restored. You 
see, the poin ter in locat ions &7899 .tl'ld &789A simply contains the 
starting ;address where variables arc s tored. (Note th at this does not 
apply to the. fixed•mem ory variables A lhrough Zand A$ th rough Z $.) 

Print formats may be set usin.g the POKE directive Instead of a 
USING slatement, with the ;idvantage thit a calcula ted value m ay be 
used to detcrm inc the number of spaces fo rma tted . He-re is how the 
format settings are stored in memory : 
&:7895 Thu byte s to red horc is the sum of the following fo rmat 

r.pecifications: 128 fo r scientific notation, 64 fo r etterisk 
fi ll, 32 f o r forced sign, 16 for comma MtJ)arot ion. (Note; 
when set by USING. the computer edds l to these vt1lues, 
except .. vhen the format is siml)ly .. ,..., ••. ) 

&7896 The numbet of positions reserved prl)Ceding the decima l 
point, including one tor !!he sign. 

&7897 
&7898 

Length soecified for strings, if any. 
Ttw: nvmbcr o f positions reserved fo llowing the Cfecimvl 
point, including one fo r che Cfecimal point itSf:llf. 

Thus, POKE &7895,32,7,0,3 would be equ1valent to th e statement 
USING "-t####### .###". 

Fooling !he Printer 

If you h ave 1he CE·1 SO prin ter connected, you can PEE K &79F4 to 
see what CSIZE is set. The larsest 1lte you can p rint is CSIZE 9, righ t? 
Wrong! Try POKE &79F4,SO. Then LPRINT " G " and take a look at 
CS IZE SO ! Now set the computer to GRAPH mode, execute the state · 
ment ROTAT E 1, then POKE &79F4,36. Now execu te LPR INT 
" HUG E'' . Be advised that if you continue th is for 'Very long, the PC 
will exceed its Coordinate range resulting In E RROR 70. You can 
remedy this condition by exccu11ng SORGN so th a t it has a new origin. 
Yo u m igh t also dlsco'Yer that th e c-omputcr in te rpre1s CSIZE 0 a.s 
CS IZE 256 . The o nly thing printable in this s ite Is a n immense d ecimal 
poin t, obtainable by specifying LPRJNT " .". 

The COLOR setting is stored In location &79F3. Donor POKE into 
this location. You w ill only confuse the computer into thinking that 
the pen turren 11 posl1ioncd d ifferent ly from where it ac tu ally resides. 

/Nott: Bt careful using the POKE ditectivt qround memory loco· 
t/ons used to control external unrrs. It is concelvoble that you might 
damage en external device ii yov iFJ()dvetttnt/y left a selenold act/voted 
or othef\vise Interfered with the riotmol progrommed operotfon of the 
device. At tht vtry least, be prtpared to Jm1nedlotely shut the unft off 
If strange sounds or actlvllits come forth os the result of a POKE dlrtC· 
live. - N. W. I 
Mor e PEEK and POKE Locations 

I h ave- loc.ned a number o f memo ry addresses u sed by th e PC·l 500 
using a p ro cess o( trial and error. And, of coufst, 1hert 3re qui1c <l few 
addresses used for purposes 1hat I l!'tave not ye1 figured o ut. T he ac<om · 
panylng; table lists those found r ecently . Sc fo rewa rned th;t.l if you 
poke values into ccnain loca tions tha~ J 1tcmp 1 to havt the computer 
do some1hing 1:ha1 is not possible, you may get a " crash." T he PC nlay 
th en cotnpletely lock up ;i nd you will h ave to use the AL L RESET 
switch to resiorc operation. 

A Surprist PEEK 

A num ber of PC·lSOO fans are investigating the ROM coding, obtaining 
the hexadecimal codes and/or inte 11p rc1ations of these :is ASCII ch:irac· 
te rs. Herc is another wa y of lookins at 1he ROt.11ha1 you may not have 
cortsldercd. The program illustrated can be used to d isplay ROM codes 
as graphics on the LCD. 
10 INPUT "BEG INNING AODRESS1";A 
20 WAIT O:FOA 0-0 TO 127:GPiR INT PEEK(A+Cl;:NEXT C:WAIT : 

PRINT 
30 A• A+128:GOTO 20 
Try using &COOO a.s 1hc initial Input to 1he beginning address prompt. 
When you get bored w ith th is, take a look a t the results when you use 
&FCAO as a beginning address! 

PO IN TERS 

&7863 Beginning of memory. This locotion contains th& 
first b yte of the two-byte actress of wh&rt memory 
begins. Only one byte is stored because the ~c,ond 

byte it always zero . The beginning of memory can 
vary d&Ptnding on whtit exponsion mOdule, if e:ny. 
is plugged Into the· PC. 

&7884 To p o f, memory. Again, the second byte is olweys 
:toro. T.hls is the address of t~ f itst byte follo·Ning 
the end of "main" (user) memory. 

&7865 - 66 Beginning of progr-om. This is tho address following 
RESERVE memory. It is where tha first p r09ram 
line of a user progr am is storsd. 

&7867 - 68 End of program. The comp u1er stores a byte with 
the code & FF in1 the add rets p ointed to by thi5 
pointer. Thus &F F is tho byte immediately after 
the carriage-return (ENTER) code of the uset's 
1au p rogram line. 

& 7869 - 6A Be ginning o f mer·ged p rogram (e p rogrt1m lo&dcd 
from c:{lts.ttte using tho MERGE command ). 

& 7899 - 9 A Beginning of variablet. 
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POINTERS vseo OUAING PROGRAM EXECUTION 

&789C 90 HeatdeeitnaJ value of Hne number being axecuted. 
&789E - 9F 8.ginn;no ot the PtO§lfM'rl belnt 111.KUted. Ut it the 

sttn of a merged ptog,rwn If 1htt h whet is being 
I XKuttd.> 

&788E - 8F Pofn1,r 10 tddreu •t which next AEAO lfatement 
will o~uain data. If none, the valut coca IJ held In 
tho poln11t. 

SIX·OVTE POINTERS USED IN PROGRAM EXECUTION 

Each of 1h-Oi11 polntors, sHtrting ot the location thown, contains 
six bv1es. Thei fi rn two bvtcn q>ec;ify the 11ott91 edd1 t•s In mem· 
orv; the n.e1t1 two contain the p rogram lint number; and the last 
two hold 1h1 memoty tddrea of tht tirst byte ot the program 
bein; ••enut<I. 

& 78AO 

&78A6 

&78AC 

&78B2 

&7888 

&764E 

Addrt•• ot next progrtm bvlt. It I• tM nt•t bylt 
to ~ t • Kuted unleu a tt.n.1fet IGOTO. etc.• has 
t>Nn speofled. 
Addrt•• of ne•t bytt 10 bt ••Kuted thtr a tt*1'ls­
t1r. 

Addre» wher~ execution Is to retume aher a halt 
fo r input, etc. 
Addre1s ol program !oeatlon at which an error 
occuut<J. 
Transfer destination specltl•d by ON ER ROR 
GOTO diree1ivt. \•/hen ctnctlltd by RUN, &80 
i• added 10 lhe first byte ot lhl• •tored eddr~••. 

STOREO MOOes AND SETTINGS 

St•tu• of prerix keys; spcteification or RESERVE 
9roup 

& 164F <>Pet•ting mode and trigot\Ometrte mOde. 
&1863 BttPtr on/off. Se110 0 for on, I lot oil 
&1811 - 73 \\IAIT wecification. 
&1874 - 75 Posit.ion of display cursor (GCUASOR). 
&7880 T race mode. TAON • 96, THOFF • 0. 
& 7895 - 98 Format (USINGI specificatloni. !Set text.I 
&79FF l.ock modo. LOCK • 0, UNLOCK • GO. 
& ?BOA - OC Automa1i<: ?·minute shutolt t imer. ReMt to value 

& 7800 
& 7IMIE 

&7BOF 

&FE 10 10 ~vht:never .ctlvhy h•ltt.. $huts PC ott 
when value &FF FF FF tt pnMd. 
Timt'r fot wrior flashing. 
TVPt of pr-ogtam tJCtcution 1n pro;'*u. Conlin• 
uou-1 e••cution • 1. sift92t·lin• a•Kutlon C•ttPPtd 
by user with the line scroll-dov..n key) • 193, and 
rtPid •Xt<:1Jtion when sc:roll•down ktv 1s h•ld de· 
.,, •• std. 225. 

Keyboard mat tix eOde for tho kty that Initiated 
program execut ion. This would be ENT EA or us.er· 
defined ora AESEAVE key. 

LOCAT IONS RELATED TO PAINTER OPERATION 

&79EO - El The X..coordinate rel•tive to the ortgln When in the 
<iRAPH mode. Neg•tMt numbtrs tro stored in 
«impi.mt:nted form. 

&7'9E2 - El The Y-eoordinate. 
&7'9E4 - E6 Paptr f'IY9n. ex>unter. i.n.d to Insure that ~r 

dot.s not get becked up mOfW than 9bout 4 incheL 
&19E6 l.ocadon (hotizonttl) of pen (0 - 218). 
&79E7 - E8 lln GRAPH modt . the omount by whfch the hort.. 

:zontal eoordinaui e;ccetds 1he rango- In w hich 
utlnting may rake c:i lace. This fs In hoxadecimal 
notntlon with the low byte tlrs1. 

&79E9 

&79F2 
&79F3 
& 79F4 

\ •fhen P• i>or is fad b y the computer tha volue 15 is 
r tore<i htrt. When fed rn1nu1llv. 1h.1 vtlut h 0. 
ROTATE i.e1ti.ng. 
COLOR 1e1tino, 
CSIZE .. ttin9, 

CONVERTING PROGRAMS FOR THE CASIO FX-l02P 

Sever&! PCN readers hive e~pressed dlwriay O'fcr lhe lack of progr-vns 
.avalh1bk for 1he Cislo FX·702P. A re,ent Wf'oey of PC users leach us to 
bcllew Uwl lhe sltu1tion is not likely 10 Improve subst.iin:i.ally in 1he 
1mmtdl11e future. There .;uc simply 1el1thely few FX·70'2P uktS 
comp11ed to R.adio Shack and Stu.r-p owneti;, accordini to our flndln,s. 

But, fX·702P owncts need not deq>1lt. The. f1c t Is th.li t most of the 
pro1Jti1ms publhhed to d1te in PCN arc readily adapted for use on the 
C• slo PC by mak Ing some editing changes as programs .ii roe keyed in. 

The followlng suggestions and t ips may be helpful fO Casio FX·702P 
users who wish to make such program .1dap1a1 lons. 

1.) Subultu1c appropria te sta1emcin1/functlon mnemonics where 
applicable. Most or these types or alteratlons are pretty obvious. Thus, 
fot Instance, G05UB is ch.iinged to GS8, PR INT to PR!, RETURN to 
RET, and so fonh. A few may not be quite so apparent. The PAUSE 
statement bc:comes WAIT (x) where (x) soccifles the l tnith of the 
P~M. CLEAR must be changed to VAC on \he 70'2P. You need to 
t)'CM In SOR In plaec of the squa1e: root (.J) 1ymbOI. Also, remc.mbtt 
that there ha )(:ttcial inequality symbOI (~)on the 702P th•t t.iikcs the 
place Of havJn1 tO Uk tJ'lt " less than" lnd "jfC1tet th iln" ( < >) sym· 
bols to exptcss the. lnequ1.lity operation on ill Sharp or Radio Shack PC. 

2.) Forset about fu nctions th.ii t do not 11xht on 1he f'X-702P - such 
as SEEP, 

3.) Shorten/<&bbrevlate displ.iiy messages to tit In the '20 char;ac1er 
FX·70'2P dl'Pl;ay ( .. ·crsus th e 24 char.1c1ers on thci PC·l t. 

4,) Ir subscripted variables i re used In a program. remem ber the 
foUowlna: 

A.) Si.it>w:rlpttd v.iiriibles ha:ving subKrlpu In the r.11n1e 1 - 26 
a1e really just .iinothtr w1y of cf«larlni the use of the •1riabte1 
A - Z on tht Sh.1rp/ R1dk> Shack 0tlsln11J PCs. Thus A(I ) is the 
eqvi.,.11lent of sptcifylnt vitiablc A on 11 FX·702P, A(2) • B ••••• 
.... A(26) • Z. i\1.ikc the approprl.ate substitutions! 
8.) Sub$Ctlpttd v<ltiables with wbscrlpts abo'fe 26 can be conver· 
tcd to arr1y clements on a FX·70'2P usfng the rormul• (1•26) 
where "I" reprcscnu ~he sobS<:tlpt on 1he Radio Shack/ Sh1tp unit. 
I.•,. A(27) • A(2J-26) • A(l l , A(28) • A(28·26) • A (21 on lhe 
702P, etc • .S.!mplc., Isn't It? 

S.) U$C scpa.r.atc IF statements In place of multiple lo&ic expres· 
s.ions. An expression such as " IF (A < 5'2) • (B > 60} THEN 400" on 
a R1dlo Shack TRS-80 PC means ••1f A les.~ than .S'2 OR 8 greJtt1 thin 
60 then so to line 400." On the F X·702P thl~ must be p.-ecittly dcftncd 
uslna two w:ptr.iite (consccuti,.·e) If ... THEN statements, such a.s: 

IF A < 52 THEN 400 
IF A> 80 THEN 400 

The opposite los k: open1ion (.ANO) v.oufd appe~r In' T RS·SO Ustin1 1J 
" If (A < .S2) • (8 > 60) THEN 400" "-hkh indle.11tcs th•t ' 'if A is fess 
than .S2 ANO 0 is greater than 60 jhcn go 10 llnc 400." Such .ii state· 
mcnt can be re·a..rroa ngcd so that it can be ua1ed using two consecutive 
IF si;;i1ement$ on a 702P in this manner: 

IF A >• 52 THEN ••• 1 ··~ •condit ion not n1e1 J 
IF 8 > 60 THEN 400 
••• !line to w hich program goes when condition ls no1 me10 

Note that the first IF s t1tcmcnt in this c1<amplc rt\'tf"SCS the orlglnal 
test so that the prog1a.m ca.n " f<lll" dlree ll)' Into thc second IF s111e· 
menl if the first oa.n of the ANO operation Is met. 

6 .• J Expllehly it<lte .U m1them<ltkal opcr<ltk>ns usina their ~pro• 
Pilate symbols. This muns elimlnatlni alt lnst11nces ot "impUed" 
multipllc.illon and pventhesis whkh some1lmts .ire lnfe1rcd in TRS-80 
and Sh.arp PC progr.a.ms. Th.jt is, •n cxprc-s.Jlon such .iis: 

ATN(IABC + (0 • E 
Should be completely specified by lnsenint ipproprf1 te n'ultipllca1ion 
sla ns :and addlntc oeloslntc p<&ren theses, 1hus: 

ATN((A•o•c) + (0. EU 
U$t the stx ueps outlines in !his 111iclci .iis l 1uldc 111d y ou will find 

you can rcacllly aclap1 moit PC programs wrl11cn for other mar;hinc~ so 
that 1hciy will execute on your FX·702P. In the proees.s.you ma;y e\"Cn 
flnd you undtrstond (•nd ca.n thu' adapt a nd cusiornizc) the pro· 
i r.11m btttet than those who simply load the p1oir.ims "to sec wh.iit 
~ppens.•• 
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A COMPARISON OF PC MEMOR IES 

The Radio Shack TRS·SO and the Sharp PC·1 2 11 pocket computtrs 
have 204 rcgis1crs avall.ible fot 1hc storage of da1a and program ~ Each 
rcglstet c an hold cigh1 bytes. The fiis l 26 rcghtcrs can o nly hold doto 
(not program steps). Rcgistc1s can l'l<>ld numbers of up to 12 d igits, 
<t two-digit exponent (powers of ltn) and the signs of the mantisu 
and exponent. E:ich digit or sign ta~es up 4 bits of space or a nibble. 
Al!crnately, a regislcr may siore up to seven alphanume ric characters. 
Each characters Is rcprcscn1cd as 8 bhs o r 1 byre. The e ighlh byte in 
Che register Is used 10 lnd ica1c that the other bytes are representing 
str/ng (;alphanumeric) informa1ion. 

The rema ining l 78 registers c:in hold data or Prt>gtam s1eps. Pro · 
~tam steps be8in a l the last rcgis1er {number 204) and proceed to be 
sto red in descending (nvinberec:I) registers. Each prC>gram step uses 
o~e byte of storage . The C(Jrtoin bc~ween program memory a nd data 
memory is moved automa1lcatly as progranl s1eps arc cre:ued or de· 
lc ted. 

i:t.eglsters may be cleafed in two ways, depending on which type of 
register is involved. The NE'i'I command effectively c lears all program 
and dtla registers. The CLEAi:t. command only affects the da1a regis· 
ters. 

Ir a da1a register c.ontains a nu merical value, such as 123, thcn trying 
to refer to that rcgis1cr a.s a string wili resuh in an ercor condition. 

A Look at the C<lsio FX·702P 

This vn i1 has 236 data and progr<lm registers. Twen ty·six of these arc 
reser••ed strictly fo r da1a purposes and 10 :ire reserved for p rogram 
s1eps. The. remaining 200 may be .ised fo r either data or p rogram 
sto rage. . 

The C:isio uses 1h c san'e mclhod cf storage as the T RS·80 and 12 11 . 
The cu n;ain, however, must be spec;ifi:ally specified by using the DEFM 
command. This d irec tive atlCJc:ites up ~o 200 rcgiucrs (by groups of 10) 
for da.ta S!Or.lge. II will not permi1 ;allocalion of m emory that is alrc<ldy 
in use for p1ogtarns. 6ut. when the curtain is moved to create more 
d:t_ta stOrJ.ge, that memory is cleared. 

I ht vAc; comMand elcars 
0

d"a1a memory in th e Casio uni! and the 
CLR command clears program memory. 

If a data register contains a nurnbcr and an a ttempt is made to refer 
to it as a suing, 1here is no error condition. lnste-ad, the computer 
retu rns the "null " siring (as though ti-ere was nothing thtrc). 

The Sharp PC.1500 & Radio Shack PC·'l 

These uo ils arc d iffc1ent than the ca·lier PC· 1211 and PC·L They h.lve 
26 fixed numeric; regi$1crs, 26 sep:iratc fixed Sl tint; rettist.crs, and 1850 

1 bytes of progrznl storJge. The numeric data icgisters behave the same 
as described for 1he other v nil s. tiove\•er. the string registers are twice 
as long, h<.>lding 16 characters. 

The 18SO by1es of storage memor( 1nay also be used for data \vhco 
needed. To do so, a two·chatacter v<iri:iblc name is c reated . The firs t 
character of rhc name may be any letter f rom A 10 Z. The second 
charac ter may be ;a lc11er or a digiL Adding the s symbOI c1eatcs .i. 

siring variable. 
Arrays of one or two dimensions may also be created in memory 

through use of the D IM s1a1ement. iloth numerical arrays and si ring 
arr:iys having up to SO charac1ers•pcr-elemcnt nl.lY be defined. The 
:issignment of an array name 1:ikcs seven bytes of memory. Additional 
memory is then used by each ch:1ncn1 <.>f the array. 

The CLEAR and NE\'.1 c::<i inn'lands opera te similar 10 the earlier PCs 
by thc~t: Oun).. HQwever, variables (Including arrays) Jn 1he program 

· wo rk.spac;:c are not set to zero by the CLEAR d irective; 1hat memory 
s.p.i.c:e simply becomes available for <itber use. 

The RUN command. used to uan a progr1m, c lears all variables in 
the progran' wotkspacc, but it docs no1 alter those in fixed memory. 

The P.inasonlc. HHC 

The Pana.sonic does 1hings differently than the 0 1her m;ic.hines. It d~cl> 
no t have any fixed 1cgisters.. Each ~ariable, including arrays, us~s up 
progiam workspace ;is i i is needed. There arc three types of variables 
and array elemcn1s: floa ting·point numbcts, integers and strings. 
Flo;i1ing·poin1 numbers have up to 9 digits of accuracy and may range 
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from 2.93873.SSSE-39 to 1.701411 83£.+38 (plus or m inus}. Integer 
value~ arc rcs1ric:1ed to the r1ngc - 3'2768 to 3276 7. Strings may contain 
up to 255 characters. 

Each simple variable nimt (\'crsus array variables) uses up seven 
bytes of incmory. Floa1ing·poiin \'il riables u tlllze the first two byte~ 
for the nainc ;and the l;as1 fi ve for the nvmeric. vJ.lue. In tegers u se "the 
first two for 1he name, the next tNO for the value , a.nd leave the last 
three unu~ecl! 

String variables use two bytes (,,r 1he name . o ne !or the length of 
the string, and tw$ more for 1he "'l'ltmory address of the location of 
the fits~ character o f the s i ring. The last ~wo {of the seven) by 1es arc. 
not used in a string <lssignment. 

AlldY fh!lllC) U)C lWU by~t) fu1 ihc n.irnc, IWQ f()I t h e 411.sy h:11gll1, 

one for the number of dimensions and addilional bytes for the si~c of 
each dimension. 'fhen the storage of array clernenls begins. floating· 
poinl elements require fivt bytes, integer elenlenls two bytes, and 
Siting c!cmcn 1.s use three bytes in the :array (length a nd location) with 
the actual strings being s tored scpar~ttly. 

Sumnlary 

Each PC Or HHC handles certain ~spccts of memory uiilization in its 
own way. Ho\vevcr, there is a clt4r trend 1owards providing substan· 
tially more memory, bo1h In th e basic;: u nit and as <ldd·on ot plug·iil 
modules. For ins1anc;:e, !he PC·l SOO and PC·2 can be expanded using 
plug·ins to (c:ventu;illy) 18 kilobytes. The Panas<.>nic. using cxtc n,al 
modules, can be equipped wilh up to 56 k. ilobytes! 

An <lCCompanying !able compares the basic memory configurations 
of th e u nits discussed. 

Thinks for this compara1i\'e .inicre go to: O<Jvi tl G. /~1()tt(), 3639 
R oostvtlt Clrc)e. jockso11, .'11/ ·1920J. 

Table Bosic Memory Supplied in Po{.tlfar Units 

Model r- ixed D l'l10 ~l•1dblet MenlQry ~l ... cd P<ogntm 

1211 /PC·l 208 1424 0 

FX·702P 208 1600 80 

1500/PC·2 624 1850 0 

R L·H1 400 0 3108 0 

Glossary PC Storoge Terrnino/ogy 

bi t The smalfeH unit of prO'!jrOmm13ble memory, 
able 1(> rep1esent a zero or a one. 

nibble A group of fo ur b its. able to hold a numbe( 
from 0 10 15. 

byte T·.vo nil)-bles or eight b its. C-3;>tiblu of rapre• 
sent ing numbers in the range 0 to 255. 

OCO Binarv Coded Oeclmal, a method of repre· 
sont in9 ~he d igits 0 through 9 in fou r b i ts. 

cun3ln A lso know-. as a part i t io n. It is 1he hypo· 
thetical boundary between p togram mem· 
ory 3nd <lt1ta memory. 

fil<ed nlemory ""emory that is avelleb le for only one p ur· 
pose, be it noratJe of data or p rograms. 

flex ible memory Memory ti-at m11iy be Ustd for oithet dattt 
or p rogtami. 

p rooram memory Memory in which program stops ere stored. 
data memory 1'.1.emory in w hich numbers or characte r 

strings are 11ored. 
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MUSIC ON TH E SHARP PC-1500 

Jnc1cdibfc ! J.S. 8;ac-h's Prtludt Ni.rm/Hr II !tom Tht Wtll Ttmptttd 
Clavkr ;ai oro11ammc-d by: Brion Ptttnon. 68011''. Shtridan Road -
A.p:. $10, Chkog<>. IL '0626. Brian s.1ys he w ill Wrtlc • u.uotlal a.rtklc 
showu'I& the rest of us how he m;akcs lhls kind o ' music If there Is 
enough ln1e-res1. So, if that is the case, wrllc and give him s.omc en· 
<ou rJgcmtnl! 

PrOQr•m "'"sic 011 the Shorp PC 1 SOO 

'l•Ofr~ •t$1J, l (,IJ 1••11»1• • l.,,,...l.),H, J l ,.>6. J.), J• 
J .)!l''OJ ~110 :u 1&110ltl,. t J,J-..U, Mlo.J J • .Je,.J,),J6 
l t •• CM • uu1t •,1u ... t ... u..-u .> ' • 11t• Wlflll t1, J •, J.1, J•, .1•. J t,JZ.,.1• 
1.)l"l[ll!I A 1 1Jolllll• t1,Jt, J,/, J t ,.Jt,..l t,Jl,J~ 

M o• Jt 1>1 .. t111r •(MC• .-.J)l f •f1110• , 111.0.r• tJ,Jl.J• , J.>.Jt,J>.J• ... .1.> 
.. l tl f •ri.o• .,., ,., ·~·. (11o, 11J.llilll• tJ,J,. J • ,J>..J .. AJ• , J> 

v 1 .. ta:11o.1" ..n:.. J.••u,tuoJ , J . 2 . 1 14 - 0ltl• • • ,JJ,#,JJ,J .. .U,J• , J;J' 
C.010 _,. 11.>· !:1111• 4•.JJ,.».JJ,J .. Jl,J• . Jl 

,,,, UV' 1. • t 111, ' ' ' ''' ' 110. 0ll r• ••· .JJw "· .JJ. Jf. "· JJ, " .)J, 't[lllO ,., , ,.. Nf(IJ" ,, . .. ), t l l'l ) , J. 11,J• Qlllfjl ••. JJ..U,,JJ. lf,JJ,JJ,JJ 
C.010 .)J llf:Ollt• J .. JJ.JJ,,JJ.Jt, J.J.JJ, JJ 

)J. •CllO l'I• 111' NCO' 1, •/'I), ,,,.,,J ,.), 11.t1• 1• .J•, ,JJ. JJ , JJ. Jt, J.J, J I, ,J,J 
r111a -...1 12t:0ti1• Jt, J.).U, l3.J1,J.).JJ. Jl 

-'411(0" J, llUI 1 J , I ll 1 J t l 111. Olll• .ti, J .) , Jl, ).), JI, J.), JJ,.)..) 
.).).Il l'.~ /'I:, , ltlrfl' I, A.l'I J, ttl'l) t J: JJJ: O.t• Jt, J.), JJ, J), JI, J.), JJ , J3 

UllO .).) 12J. O.I• J 6, J,,JJ, J.), J1,J.), JJ. J.) 
.)0 1 111'.~ I'l l !,. fll(O' I, •• /'I), ltl'l) t J. ), JJt l CUlllA J6, JI , 11, J t, ]O, Jt, lf, J I 

«110 .)0 JJ.>. Ofll lA JO, J l,Jl, Jt,Jt,Jll,Jt,JI 
.>1.llJ" l, fttl lJ,ltll)U 1Jt:Ofll tllo J),10o ] •, JO, Jt, 1t , J •, 2t. 
lfillrAD M:I" "-'R'J' 1,A,MJ, l lMJtJ' l JJ 'J . Olllltll J), JO,J•,JO, Jl, J0,1•, JO 

C.QIO :it 111, Ollollil JJ, Jt, Jo, It, I>. JI, 26, Jf 
.)J, llt[IU /'II Ill' ~err ,, tll,/'I}, l (M) t J . ) ! , ,,,, CUlll• JJ, Jt, J6, ''· ,,,, ''·to. ,. 

C.010 ).f ~Jt;CUllJA JJ, Jlt,}t, Jt,J/,Jl, 1•, Jt 
Ot 1•C"' JO I" Ml[O' J,•,JolJ ,Jll/'IJ lC.OIOlll·OlllA JJ.,Jl,Jl,Jl ,11. ll,1•.J.t 

el JJJ11M1• JJ,J1,Jt,J•.J1 • .Jt,1t.J• 
e1.ac'O' l.•tt••· l tlet1UIJ' J,AtJ'J>. JJ.J , QAljl JJ. M, ''· ' ' · ' '· M,1 .. n 

•tJJJl lf~ •·•<.It>. •uou•fl'I' I, 7J4.0IU• JI. It. 11, 1 t , JJ, J t , 11, J• 
"''' '' t t 1 • 1 ~"'.O. la J I , 1 • , 11. 11, J >. J t , 11. 1• 

61; U-tp 1,ai.JJI, I UJJIJ• J.M . 011111• J I , J J, J l , J I, Jl. JI, J• ,.tl 
4-1-•DO "· ' ' """" 1,•:• 1,1uu tJ1 t».o.ii1a 1 1.J1.u,J1.n.J1.u,J1 

<010 eJ IJl. Oill l • 11,1• ,11,lt.Jl,Jf ,Jl,JI 
o-t.•[.IO "'·"' MfCP ,, .uo,IUIJT#; '~·Olll• JJ,11., 11,11., Jl, Jt.11,11 

core •• .24.110.t• ,,,, 1t. 11. 1 .. 1J.11. J1, J• 
t.) : •OO 1'1.111' Mf'D> lo a l l'I J, tU11t•l l<tl : Qllfjl .ti, J I., 11, I .. JJ, 71, 71, If 

((110 U JtJ:OOI• 1 41 111 11, ll, J), 1 1, ZI, JI 
6t.'t(lll:I "; 1,.- fd.((1' lo •lMJ, t l l<ll'/ l ?<tJ: MIJ' Jt, J .. 11, 11. 1» Jf, 11, Jt 

<410 t• .244!0.IJ' ~.lt.JJ.lt,Jl,Jf,11,JI 
Oli f(D' l,IHltlottlOJI Jl'll' J,,HJIJ, lt>:OOUI J.),lf,J/,Jf,Jf, Jl, 11,Jf 

t tJI Jl ll:.[I" J, •tl4J, J~.l4Ji l(i'I"' J , ? 4e: OPIA J&, Jt, J), Jf, Jlt, JI, 11, JI 
Al,I), l t JIJ } 411 !Hall! Jll, If, , J, 111 J I, JI, JI, JI 

::~=f~ ~i, ~:".Jl~'~!!{~), W(") t ,1; J•t; ~:~ .. :: !~: ~:: ~ : : ~-~j'1 ) I , Jf, JI, } ) 

<CIC ti 14-'' OltlJ' t, It, 18, / J, I, Jt. I J, 11, JJ, J I 
1• 1•1'.U I'll tlll fl.ltOJI lo AlM), llMJ TJ: , J I , .I.>, J) , 1•, , . , J J, I• 

uuo ,. J).l:a.lll ll t, JJ, JJ,Jf,t,J1, 1•, 11,1t,J• 
11i •[A:I I'l l I, ,.,.l:l'J' J , a lM,, l t l'IJTJ. 1 1 , 11, JI, J t , J I , JI, 11 0 1• 

<.010 ,,. 1>1·111'1• . . . .... , . . .... , ... J. • 1 • .1.t. ••.J 
1J1• tu 1'111111 "'""" 1. 111\1'11, ' ' "'''" 1, 4•, ,,,, 4 .. ' '•'"· ,,, " 

<.Oto JJ z":a.ra ,,.,,, ,,,J;,,_ ••·''·~"'·'' · 1l;• ta) ,,. , "' .-r'O' ,,..,,.,, 1 001••• "· ~ J.l,,n, .tJrr. J4," 
t.=ro )J .. ~,., ...... v. ·~ ' '· ... 4.>, •J. 4.,), t.1. 
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ST A TUS REPORT 

A number of PC·lSOO users have di~overcd lhat In tddition lo the 
STATUS 0 ind STA'rUS 1 functions avallablc~ on the machine, tht rt 
:11 .. ~evera l o ther STATUS-rela1cd capabllllles. Herc h ii )un'l1'nary of 
STAiUS func tions nov repot!td to be aviilable: 

ST A 1 US 0 As lrdicau:d in the PC· 1500 lns1ruc1ion Manual, 
this function te:lh how m.1ny by1cs oi progr•m me:m· 
ory •c .1v.1ll.1ble for s1or.&1:e of progr;a.ms ind ditL 
This func tion does no1 tal.e K'°1.tnt ot memory 

~fAIU:> I 
~ill'ICd io two-<:hancicr ~rl.1blcs or trr-.ty cJcmcn1s. 
At rcportco 1n tne m anual, tnls tutKOon \ells how 
mi.ny bytes of me:moty a uicr's orogr.un liJti,,9 h.as 

consumed. It docs no1 inch1dt the s.pice ne, csury 
for 1hc s1or.11c of two-chirtcter v.arlibles or uny 
.-1 .. menl'-. 

STATUS 2 This function is not CO\crcd In the: m.anual, but It 
"'PP"'tcntly iivts the: .Ktu.tl .1d(re:ss In memory where 
.a user's progr<1tm llstln1 ends. H you e nter 

STATUS l - STATUS 1 
you will obta in the memorv addreSJ whe:rt user p ro· 
sr"'m stor.agt actu illy beclns. Thll address varies de:· 
pending on which {If .11ny} me1'no1y expansion cnodules 
arc In use. 

STATUSl Also not reported In the m.1nu,1, thh function returns 
lhe "bonom" of the 1wo<h•.1c1er v.1d.1bles and/or 
.llrt.I~ c-le:m ents st.1ci,. Thus, 10 find out how much 
me:mOfy )'OI.. ha\e kft ..,.l'ltn you wint to Include 
.11ssi1nme:n1s for 1-...o<h.1r•c1c· ""'fi,blcs .and u-riy 
clements, Jl.l'Sl enlcr 

ST A TUS 3 - STATUS l 
STA rus • Again is not rtponed In the mtnu.al, but it gives the: 

last c<>m()/ttt hne numbe1 executed in a program . 
Vou can lhus u se this l unc.ilc.n to perform a lot of 
progranlming Hiclo.~ weh is detcrminins what !Inc 
c.iused a jump because or ar'I ON ERROR GOTO 
directive. Yov can also use thh func.tion 10 deter· 
mine "'hat part of a l.1rxe proaram called a subrou• 
line, etc. You just ln~rt: 

X - STAT~S • 
1n 1he fir s: line of the subroi.ilne .and 1,1se X u de• 
S4rcd to xcornpllsh your P10Sr•mmina: obie:ctivcs. 

STATUS .S 9 Apour 10 duJ)li<atc lhc ST ATl.S 4 func t ion. 
Tl'l<1n._s 10 re.11ders such as Thomas S. Cox, 8rkln Ptttrson, N«lln 

Robfr .&nd 01hers for rtponing th ese l1ient c10.1•lllttcs. 

Error COdes Summary courtesy of Thomas S. C().\t 
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ROBER MNEMONICS UPDATE 

Norlfn RolHr ha' 'ome 4:dditions and courch04'li to ttie m.urrjal tha t 
&ppt&ttd In lht ttctnt Sptcial Edition of PCN. PIYS, ht has gleaned a 
lot of new knowledge. Herc: is a compilation or the I.nest f1nd1n3s by 
the Mas1er Sleuth (on the: Sha.rp PC· I SOO/Rad10 Shae~ PC·2): 

1. S ince 1hc: CPU docs not use t rue indexed addressing, registers X, 
Y and U should more properly be referred to .ls Poln1cr RcgislCrs. nol 
Index i:teglstets. 

2. The description or lht operation of flag V contain~ '11n cnc>r. Wilh 
reference to subtractions ii $.hould read " , , • Is the lllfnft as that of the 
opc1and subuacted" ra1hcr than "is oppos.fte to that of 1he operand 
sub1rac1cd," 

l. The lns.tNctlon dt:Si&natc:d INXY (opcode FS) doc-i mOfc: than 
jun incremen1 X a nd Y. Prior to 1hc: incremcn1in1, h 1ra.nifc:rs 1he con· 
tents of the address poin1c:d to by X in10 the address poin1cd 10 by Y. 
The mnemonic should bectlansed 10: STI (X) (Y). 

4. The ADO lnnructions with opcodes EF, 4F,SF and6F arc .. Add 
without CQ!fy," Tha l Is, th e condition of 1he carry fl"I prior to the 
addition has no effect . (The: result of the addition, however, dofs 
.-.rrect 1hc flags a1 us.ual.) 

5. The condensed ROM in:ip on paac 4 of the Special Edition of 
PCN lls1s DSllF • OCAO a s c.onta inlng code. It ~hould be 066f 
DCAD, Also, there Is another brkf lookup table loca1cd at E4E3 • 
E4EA. 

6. Some addition.al inuruc1ions have been detctmlncd: 
PWR DOWN (Code FO 4E ) switches off the compy1e1. 
DSP OFF (Code FD CO) turns off the di11>lay. 
OSP ON (Code FD Cl) turns on tr'le d lsph1y. 

1. Hew lnform.atlon on interrup1s: A maskable Interrupt (us.ibfc 
only when flJg I h Stt, enabling the inlcrrupt) pushes E '11nd P onto 
lhc: U;ick, then Uilnsfers control to the Interrupt service routine tha1 
begins :a1 Ll 71 (the address stored in FFFS & FFF9). 'The RTI instruc· 
tion 111 che end of the ln 1crrup1 routine po1n P and E frorn 1he s tack. 

h 111>pe:irs th.ll the BREAK key docs no1 use the Interrupt rou1inc. 
When this lo.ey Is P1e~sed, bit I of ahcrnate memory addrrss F'OOB is 
se1 to 1. l hi> '1ldd1es> i~ chcc:kcd routlntly by Instructions in RO,\\. 

The manual pape1 •dvancc apparently produces an interrupt. 
It appear~ ll'tat the instruction 1ep1c-scnted by opcode FD CE sc-ts 

the- timer to produce a "hmc-1 interrupt" ahrr a U)e,lf1ed length of 
time. This time b related to the con1en1s of the • ccumulator at the 
time FO CE is utcd, but the exact connecuon •~ no1 cle~r. ff the- ac· 
cumulAor con1ains zc-ro, thc:te i:s no 1nterrt.1pt "' aJI. In other c.i.s.c-s, lhc­
t imc-r produces an Interrupt after ;a length of 1imci tl'lat depends on the 
.lccumulo1 tor contents. This length of 1ime seems 10 be llbOut 15 milli• 
seconds at the lonsest. The t imer in1c11up1 rou1lnc: begins ;i.1 E22C, tht 
'11<fdrc:ss obtained from R01'\ locations FFFA & FFftO. II will occur 
only If nag I ls sci . 

The FD CE lns11uc1ion would prcsumtbly be followed by '11 ~YAI 
instfuctlon to produc.c a progrt.mmable dcl;ay lauinc un1il the- interrupt 
OC(.urred. 

The FD OE opcode, not used in ROM, is similar to FD CE in effect, 
bul 1he rt-sultin& delay times ate differen1. 

8. New int0fma1ion on inpun1ng 10 the CPU ftom 1ht keyboil:rd: 
Connec1ions 10 the: 64 keys (exclusive of lht ON key) form the c:lc:c· 
tfical equivalent of .ln 8 by 8 matri.x. The keyboard Is polled as follows: 
The Ptescnce of,; I bit in a_. p.i.rtkular position In the con1ents of titer• 
na1e mcmoty buffet address FOOC specifics the corresponding column 

PC·ISOO/PC·2 RENUMBE R ING PROG RAM 

Mill Shtrwln, 86020 E. Amhtrst Dr/vt, Otnvtr, CO 80231, provides 
1his sought af1cr utilily. Space limita1ions in thh lswt rtstrict us 10 the 
p1cscnta11Qn of bric-cf optrating innructlons .and the p1og1»n hstin1. 
HO\lo'eWr, t.hll has pre1'1red a nice: arhcfc: ex:pla1nlng how the program 
works. ff you ••c- lntc-rc-s1ed. let PCN know and we ..... ,11 uy 10 present 
the delalJs 1n ;an upcoming issue:. 

You need al le.a.st " 41( memory module in your PC 10 use this pro· 
gram. Use the progr.i1m <ts follows: 

of the- m~trix. The CPU 1nstruchon LOA K8 loads the accumulator 
w11h the byte- having a lero tut 1n onf" the positton co1rc:soond!n1 to 
the ro.,., (of the soc-cificd column) 1n wh1<h a l.t'y is pressed. The bylc­
lo;adc-O into A is then used 10 deten'l''llt1e .a loc<1111on :n 1hc: loot up l•blc 
(FE80 - FEFF), from which the ~pprop11,Hc ASCII code: is obtained. 

rhe ROM rout ine 1h11 performs thh opet.uion begins at add1css 
E42C. 

9. The 1>owt1·uP rou 1ine btglns 11 F.000, the .lddrtss s1orcd in by tes 
Fl"rl & fF l' F or ROM . 

10. Although 1hc CPU has a. non•ma,k.1.ble in1errup1 cap1bility, it 
.appa1111uly '' not used. The: circun dlacram in the Service N\1nual shows 
lhe NMI pin •s bt1na: irovnded. The 1n1errupt routine for NMI •S lo· 
cated 4:t £228. whkh is the 1ddre1s storc-d In FFFS &: FFF9. This rou• 
1ine contains the ATI 1ns.1ruc11io11. 

11. Ac<otd1ng to the se1.,icc- ma nual, 1 third kind of inte-trupt, d1:1is:• 
n<11tc-d .as 1 ••Timer ln1e,rup1·· e~usts. h lot-ems likel)· that 1he add1ess 
SlOltd l.n FFFA & FFFS, which is E22C. ls w here the Time1 Interrupt 
bc1Jns. Note 1hat ;u E22C the1c Is a short routine-: ending with RTI ;ind 
1ha1h con1ains 1hc code FD CE. 

12. The .1.ddres~s following the 1okens In 1he list of BASIC words 
( ROM addresses COS4 10 C)40) are the s1.arting addresses of tht rou· 
t ines that c:x.ccutc the JssociJICd BASIC s1a1cmcn1s. For example 1he 
BEEP toutine b egins a1 ESCL No1e that wordi which miy not bc&ln 
a BASIC itatcment, such a~ THEN, TO, AND and OF'F, arc followed 
by CD89. This Is 1hc .address at 'which th<' ro1.1tinc for ERROR I betins. 

The tOYtinc-s executing BASIC statemtnts end with CALL E2, ,,,.he-re 
lhc stack pointer is res.ct .and rhc- nc-x1 BASIC st1tcmc:nt is tc-ad. If .ln 
c:1ror condition is to occur, CALL E• (for ERROR 1) or CALL EO 
(other E RROR) ends the BASIC Stitcmcnt ro1.11ine. 

The tokeni.Led words rep1cscnt1ng functions. howe'i'er, call on sob· 
routines ending wh h RTS. 

13. Revised versions or 1hc AO,\\ in 1hc PC·1SOO may differ from the 
ROM dcKtibed above, p.articularly In re311d) 10 exact ttddrcsses of 1he 
vadou, .iddres~s. 

14. Thanl:i co /t:mes Stvlvncn for pointing ou 1 1h at two sc:p~rate 
ROt-'\s may occupy the address wace 8000 to BFFF at one 11mc. The 
opcode 88, which I .-.m g1 .. 1ng lhc mnemonic R0f'io11, selects 1.he ROM 
u'ed by lhc punler/ussette ~ntc1f,.c.e. Opcode AS wtth the mn«nonic 
ROt-12 selects the 01he1. The "01het• could be the RS-232 i.n1erface 
promised tty Sharp. 

lS. You c;an upsrade the- dis.usSc-mtller p101r.am to include the: items 
dhcussed In this column whh 1he ro110 .... 1nJ. ltncs: 
345 LPRINT "'STI (X) IVI"": RETURN 
476 LPAINT " P\\'R OOWN ";:RETVRN 
592 LPRINT ""OSP OFF"" ;:RETURN 
SCJ3 LPRINT " OSP ON .. ; :RETURN 

16. If you would like the ptlntout 01 dl)assemblcd ROM 10 include 
the .1.ddresses of subrou1incs called f1om 1he bisc page, nlake the 
following modifkalions to 1he dl~sscmbler program ~ 

A. End line SO wi th GOTO 53 (ins1ead of COTO S4), 
8 . Add lint 53 to the: progt.lrn JS shown here: 

53 LPRINT "',";:TAB 14:C•0•65280 O•PEEK C:GOSUS 24 
0-PEEK CC+ll:GOSVS 24 O•PEEK A 

/Norlin lndlcattS /hQt he- Is 9tltln9 quitt o bit of mail Pleau rr· 
mtmbft when wrlti'ng to him M Or'ly author, that it Is always a nk' 
coor11sy to tnclud~ a i.A.S. E. (Klf-oddtts.std, srqmptd ~nvtlopt) II 
you would I/kt a rtpfy. - N, 11', / 

1. Clett mc1~lOty then load the proartm. 
2. U yoy wish to rcnumbct a previoYily developed proiram, then 

t.1ERGE h Into memory at lhb point, btfo1t Hying to run the renum• 
bctlns proaram. If you a.re goin1 10 de\'efop (key in) a ptogtvn that 
you may decide to renumber later, then lmmc-d.atel) exe:eute: the tc• 
numbetl111 prosr.am by 101ng lo the RUN mOde .._nd issuinc .l RUN 
comma nd. This 09eralion simulates a \1ERGC .and protects the re· 
,._.mbctlt11 Proar.un from itself! 

J. Oevel09 your ptogr.am. Aui:gn ,; l..abcl to the st.art of the program 
undrr consttuction or moOific1tion >O th.at y()u C•n test ii by reference 

Do not sell this PDF !!!PocKeTcoMPuTeA NewsLETTeA ISS•Jt 18 5 



All and mgre ab91 rt $hem PC-1500 a' httg ·/(lO()' QO' pc 1599 in'o 

10 the label. This Is nc,t1wry bcc.ius.c the rcnumberins progrun simu· 
l.itel the ri.\ERGC opt1at1on. You will not be .ible 10 Jc;Gess your new 
prog1.im If you do no1 1(1vt 11 .t. tabtl. 

4. Any11mt you want 10 ttnumbcr the prog11m under dcwlopmcn1. 
go to lht RUN mode .and i.u.uc .& RUN comm.ind. This actlv.t.ltS lht 
rtnumbt11n1 p10111.im. Rtwond to Vic prompt: ST ,JC,E'l,LN w11h 
tht .ipptoptlate v.ilues •l lndM:.ated here: 
ST : Startin& llnc numbtr (dc(.iults to first lint o( user's procr.am). 
IC : l.1nc increment (dcf.1ulo to"" increment value of 10). 
EN = Ending One number (def.tiulu 10 bs1 lint or u~t's prog1am), 
LN • lnitl.til Une numbtt .usignment for rer.um bering (default is 100}. 
Use ;i eomm.1 after inpu11lng each V.lh.it or if you want 10 use the de· 

100: l~ PJ:f,K 30821 < 
>PELI<. 3082')AND 
P££:.K 30822<) 
Pf:f:.k 30026 r"i(:N 
150 

110 : lr Pf:EK 30824+ 
I .,256 fl-!L"l POI(!: 
30826, PC(,K 300 
?4-255 : F'OKE 30 
825, Pl_f:.\( 30023 
•J : GQTO 130 · 

120. POKE 30826, 
PEEK 30824• I· 
POKE 30825, 
PEEK 30823 

l 30: POKE 3082 3, 
P£EK 30025: 
POKE 309?4, 
PEEK 30826 

140 . POKE PErK 3082 
3*256•P~l:K 308 
24, ?55:GOTO 52 
0 

150:CLEAR : OJM AS< 
0> *26:(.,,J:P=&J 
050.Q=&.7150.'1:. 
PEEK 30825:1:256 
•PEEK 30826 

160 : l NPU f ,. ST , IC, E 
N,LN ' j1!1$(0) 

170 :cOR J•ITO LEN 
A$C0l 

J80 : ($:MIO$ CA•C0> 
' J' I ) 

190 : IF Ca=", "THEN 
Lf:.1 r-c+J: GOTO 
250 

200 :0N CGOTO 210,2 
20, 230, 240 

2J0:At=At +Ct :GOTO 
250 

220:Bt=Bt •Ct: GO TO 
250 

230:0$=0S+Ct: GOTO 
250 

240: E$=;'. $-+ ( $ 
250:NEXT J 
260: S=VAL At:F=0:N 

• J00 
270 : t =VAL 8$: IF I:. 

0THEN LET l =J0 
280 : E=VAL 0$ : IF E= 

0THEN LET E=65 
279 

290 : L=UAL ES: tF L< 
>0THEN LET F= 
tNT CL/256J:N= 
L-F*256 

300:PAUSE "WORKING .. 
3J0 : tF S=0THEN 370 
320 : GOSUB 530 : tF 0 

• STHEN 350 
330 : IF P(.£:.K CM+C+3 

l:.255Tli[N 520 
340 : M=M+C•3:GOTO 3 

20 
350 : IF L=0THEN u:r 

F =A: 'J.=Q 
360 : GOTO 380 
370 : GOSUB 530 
380 : POKE M,~:POK[ 

c M-+ J ), 'I 
390:POKE P,A:PQKE 

<P+ J), O: P=P+2: 
POKE R, F : POK[ 
<R+ J), N: R=R+2 

400: tF PEEK CM-+C+3 
>=255THEN 460 

4 10 : IF B=E TH£::N 450 
420 : N=N+ J : IF N<256 

THEN 440 
430 :N::N- 256 : F=F+J 
44 0 :M=M+C+3:GOTO 3 

70 
450 : M=M+C+3: GQSUB 

'a,30: tF PE.EK (M 
•C+3> < >255 THCN 
450 

a50:P=P-&7050:N=M. 
11=PEEK 30825*2 
56+PEEK 30826 

a70 : C=PEEK <M+2): 
GOSUB 570 

480 : M=M+C+3 : Z=Z-I : 
IF Z< >0THEN 47 

f.iull v.i.lue, {Thus, en tt-ting 1h1ee commas (, • ,) would tt-j.Ult in the 
rcnumlxr prog1am using Jll hs defiul1 v.atuc\..) 

S. Al 1he end of e.ich RUNnina of 1hc ten\ltnlxr•n& progr.am, it will 
.tisk if ii s.hould be "unlinked." Ans ..... t-r Y fOf yes if you no longer wish 
to us.t' thC' renumbering progr.im. Ans.,,..cr N for no If you plin further 
devtloptnc.nt work. Reptait stt-p 4 ~s ncce™'Y· 

6. Onc.c tht rentJmb<rl.ng progr.im hais been unlinked, you m.iy llST 
or CSAVE the us.cr's program 1n a norm01I m~nner. The re.numbering 
proarMn is no longer iccesslblt. 

7, When you :ire i ll rhrwgh:, use NEWO io normall.te. your PC. (The 
renumbering program aicces.s.es ~rious pointers at lhc machine languige 
level. N EWO .tissurcs th.lt all poinltrs art re·lnltlalll.ecl.) 

0 
490 . INPUT "UNL J NK 

QENUM? "; AS 
500 : IF LtFT$ (A$, J 

H >"Y"THEN 520 
510: POKE 30821, 

PEEK 30825: 
POKE 30822, 
PE[K 30826 

520 . ENO 
530 : C=PE[K M:O= INT 

((/J6):8=0*409 
6+<C-O't1 6>*256 
: A=C 

540:C=PCEK CM+l>:O 
:INT CC/J6J:fl:: 
B•D*l6+<C-0'J<J6 
l: O=C 

550 : C=PCEK CM+2) : Z 
•Z+J 

560:RCTURN 
5J0:"$=''" : J=M+3 :K= 

0 
580:A=PE['< J:G= 

PEEK <J+J) 
590: IF A:.&00THE'I 7 

00 
600: IF A=&>JANO 6= 

&920R G=&940R 
G=&AEOR G=&AB 
TH EN LET J =J +J 
:GOTO 620 

610 : J=J+l:GO TO 580 
620 : J=J+J : Q=PEEK J 
630 : tF A<&300R A>& 

39T HE N 660 
640 : IF K=0THEN LET 

'<=J 
650 :A$=A$+CHR$ A: 

Goro e20 
660 : L=LEN AS: IF L= 

0THEN 580 
670:0=UAL A$ 
680:FOR X=0TO P 

. STEP 2 
690 : E=PEEK <&7050+ 

Xl'l:256+PEEK C & 
7050+X+I) : JF E 

•O THEN 720 
700 : NEXT X 
710:GOTO .760 
::>20 . o~PCCK <&71 50+ 

X>*256•PEEK <& 
7150+X+J) 

730 : 0$=STRS O: R= 
LCN Q$: IF R-_> 
0GOSUB 790: 
GOTO 760 

740: IF R-L<0GOSUB 
030:GOTO 760 

750 : GQSUB 880 
760 : f\$•"" :'<=0: IF A 

~&?C THE.N 620 
770:coro 580 
780 : Qf fURN 
790: t PCf K <30823 > 

*251\•PtCK 3082 
4; Ii = J 

000:POK[ <l+R-_) , 
P[[K J 

81 0: I = I • I : I F I >K 
THEN 800 

820:GOTO 860 
830: l=K:H=PEEK <30 

023> *256+PEEK 
30824 

840 : POKE J,PEEK Cl 
· R+L > 

850 : l =l+J: IF J<H 
THCN 840 

060 : C=C~R-L : POKE < 
M+2), ( : J=J +R-L 

070 : H=H+R-L : POKE 3 
0823, IN T CH/25 
6): POKE 30824, 
'"i- INT <H/256> * 
256 

880:FOR X=JTO R 
890:At =Ml0$ (Q$,X1 

tJ:POKE K,ASC 
Qt: K=K+I 

900 : NEXT X 
910 : RETURN 

STATUS I 
1935 
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RENUMBERING PROGRAM REVISITED 

It soon became app;ucnt from the mail received .:afte r ls.we 18 of PCN, 
that m any readers could use an explanation of lhe renumbering pro• 
gr.lm provided b y Milt Sherwin, 86020 East Amherst Drivt, Dt nvtr, 
CO 8013 I . Here is how Milt descr ibes lu development and operation: 

Proiram Concepc.s and Development 

I n developing 1 renumbering progjjam, it is nccess,;uy 10 kno w the for· 
m at of the BASIC lines (line numb er storage, linkage arrangements, 
BASIC text representatio n, c1c.) . Once this informatio n is obuined, 
the choices +evolve aro und how sophisticated the prog1am should be, 
e .g. { I ) how muc;h ftexlb ility w ill the u s.er be p rovided in c hoosing th e 
parameters, (2) does th e program renum ber line numbers following 
GOTOs, GOSU8s, T HENs, ;ind R.EMs, a nd (3) how easy the p1og1am 
is to u se ill gcner1I. By far 1he m os1 difficult ilcin h (2), the tcnum· 
bcring or GOTOs, GOSUBs, T HENs and REMs. Of coursc, 1his <firectly 
infhic nces h em (3), how easy the renumbering ptogram is to use! 

8ASIC program storage besins at hexadec imal address &38CS (which 
is decimal 14533) in a PC-1500 equipped wi th 1n SK model CE·155 
RAM m odule. (The address is &40CS if there is no men1ory module 
or only a 4K modvlc is Installed.) 

BASIC lines a rc stored in rncmor y with tht follo-.•ing fo rmal: 

1 l)y!C 1 byte 1 byte N bytes 'byt(I 1 byte 

Line Line Carriage 
; Numl)(lr Number Pointer :eAS IC 1ex1: Return 

(high) Uo·.y) "&00" 

The by te de-noted by an asterisk. hc1e contains the h igh byte of 1he nex t 
line number or &FF if this is the last line of the p1ogra1n . This works 
O K since the h ighen lint numl>cr allowed by the interpre ter is 6S279 
(hexadecimal $FEFF). 

Linc numbets at the beginning of s ta tcn1t nt lines ace s1ored ;as 1wo 
by tes (high, low}. T hus, line 10 decimal equals bytes 00 O/' in h cxadeci· 
nlal. Likewise:, 65279 converts to F E FF. 

The value slo rcd in 1hc byte m arked " poin1e , ·• lndlcoues how many 
by1cs 10 the l inc.·c nding carriage retutn (taken from 1hc pointt1 loca· 
110 1~ ii.self). 

BASIC lines arc made up of 6 ASIC lo kens a nd ASCI I coded charac· 
1e rs•The co de for c:urlage retv rn ind icates the end of a BAS IC line . 
Thus, the line " 300 GOTO 90" wo uld be stored in the PC· 1 SOO as: 

0 1 2C OS F 1 92 39 30 OD 
Knowing this format enables ii programmer to "ste p" 1hrough a p ro · 
gt1m, line·by·Unc, using PEE Ks an<I a few program !oops. 

O nce: 1he p rogram s1a rt ing poira1 and the fo fmat of BASIC lines ace 
known, it is easy to find th e lin.e number locations and appropriate 

1okc11s (for GOTO, GOSUB1 THEN o r REM) that would be associa ted 
with renumbering. ll is also po.s.sibole to determ ine the line numbers th at 
follow those 1okens, using 1hc string:·manipul.ii ting func tions CH RS, 
LEN and VAL, etc. However, the line numbe rs following tokens arc 
stored as ASCII digils, and line nurnbers svch as S, SO, 500 and 5000 oll 
req11lrt u difftrent numbtr of bytts for stor ogt (1, 2, 3 and 4 respec · 
lively). A comprehensive. re numbe:rlng progrinl must ';a;ke 1h is in lo con· 
sidetation. The plot, thus, th ickens! If a program 10 be renumbered 
contains a line such as " 300 GOT O 90" and renumbering causes it to 
become " 3 10 GOTO 100" , then a n additiona l byte Is needed because 
the nunlbcr following 1hc GOTO sta lemcnt has now exp anded to Uuce 
digits! That means everyth ing Sto red after that location (perhaps an 
e ntire progr;a;m!) mus~ be reloc:u ed by one byte ' o create t(loin fo r th e 
new digit. This is not an easy und'cr ti king. A similar p roblem occu rs in 
U1e opposile d irection wh en a referenced num ber decreases, such a.s 
when "310 COTO 100 " becomes r· 300 GOTO 90". Now 0 1le by te m ust 
be fcmovcd and everyth ing above th at po int moved " down " app10· 
priatcly. One m ore l ittle poln 1: If th e line leng1h changes because 
d igit(s) :ire addtd/subirac ted, then U1c line lengt11 " pointer " n1ust also 
be altered to reflect the new line length! 

Note that 1ht.st! problen' s do no t occur with sta1cnlen1 li1le numbers. 
They arc alwiys SIOrcd in hcx.aidec imal, two· byte notation. Hence, 

statemen t l ine numbers arc easily 1nodifitd without encoun tering 
eJtp:insion/contraction problems. 

There is a nother aspec( of program re numbering which must be con· 
sidcrcd du ring program design. iht re lationship of 1he o riginal line 
num bers to the renu mbered line numbers must be kepl trac k o( in 
order 10 renumber the line numbe rs following the GOTOs, GOSU8s, 
T HENs and REMs. The loc ation of this line num ber relat ionship table 
covld be c ritical to the p rogram 's op eration. Du ring 1he o peratio n of 
the renum bering program , the varia;bles uorage area could be d ls1urbcd 
if the program sh:c c hanges dut 10 the al1ering of !Inc numbers fo llC>w· 
ing tokens. One way to avoid 1his potcn 1ial pcoblcm is to POKE (store} 
and PEEK (read) numbers directly into "s1fc ' ' areas in !l\emory. I 
selected two ,ueas which should bic OK fo r this purpose. Namely, the 
fixed variable storage ~re1s for ch.irac~er variables E S through 0 $ (at 
addresses &7050 through &70FF~ and P$ th rough ZS {at addresses 
& 7 150 through & 71 FF ). None of th ese char act er v.iriables are used b y 
the main pan o f ' he renumbeting progr.lm. {And, /tntokts no diffe­
rence if thtst ortos ort u~d by tht progront being renumbtrtd. Alter 
olf, you cannot txec11rt tht progront btiflg renumbered 01 che somt tlmt 
thot cht renumtHrlng is occurring! - N. ~v.J Thus, 1h is area Is effec t ively 
protected whtntver I t I s btlng used for storage of the number rtlotion· 
$hip roblt. 

The first area, &?0$0 thfoush .& 70f!F is used to liold tht o riginal 
l ine numbers. The 176 bytes her e can store 88 line numbers. The 
second area, & 7150 through & 7 1 F F can also hold 88 l ine numbers too. 
So, that is where the renuinbercd l ine values are h eld. 

If you h ave nlo rc than 88 lines: in a progrirn, the n tenumbcr i t in 
sections! { 01, tist r_ht infor1not /01'J provldtd by Norlin Robtt In th is 
Issue ro rtlocott tht line nvmber relationship toblts ro o Jor9tr, p10-
rtctt d area of memory. Aftet oil, now wt know how 10 set a$ldt os 
rnuch 1ntmo1y <1$ wt wont for sptcldl purposesf - N. IV. j 

Next, there is the problem of " where d oes the renumbering pro · 
gram i i.self re.side in n'emo ry ?" If i t is made a p art of the m ain program 
(nuolbered so that it resides a1 1he end of th e p rogram being d eveloped), 
then the dynamics C>f the cha nging line lengths in the program being 
renum be red will effect the renum l>ering pro11u11n as it u ics to opecate. 
That won' t work. 

A separ:11c renumbe ring progr am could be wri tten which coold be 
ME RGEd with the PrO$;ra1n undcl' dcvilop1nen1. Would th is approach 
wo, k? The MERGE command is indeed interesting. It allows a v scr 10 
ha-.·e mo re than o ne prog1am in m r:mory at one 1ime. If each program 
uses 1lp habetical labels, i1 can be accessed and executed. However, only 
!he last program ME RGEd can ac tv ally be modified by the system's 
edito r. funhermorc, no selectivity i$ provided if a program is LLISTed 
or CSAVEd. Everything in memory is simply listed or s;i-.·cd. Fu r1hc1· 
more , in otdtr to dc-.·clop a new p rogram one must init ially i\i ERGE a 
program from tape. You canno1 jusi s1an typing in line num bers and 
BASIC sta tements. And, even if th e renumbering ptOgram is ,\iE RGEd 
after program development a nd is vscd to re num ber the pcogram a l· 
ready in memory, there is s1ill a p roblt m . While the renumbering p ro · 
gram could then be removed line· by·line. the prosram under develop· 
ment would sti ll not be i!Cct ssible to the editor. This is because th e 
&F F byte wr1ich terminated the .'1ERGEd 1cnumbedng pcograrn would 
Slill be in memory following the & F 1= byte that terminated th e original 
progcam unde r dt't'elopm cn1. That. is, there would be two co ns.ccuti 't'e 
&FF bytes in m em or-y which woul d prohibit a11erations being made by 
!ht editor. Of course, the p rog,ram co uld be CSAVEd and th cri 
CLOAOed. Bu t, that takes a lo t o'f t in)e and is, ft ankly , cumbetsome. 
Bu t, is 1hcrc light at the end of th e MERGE 1unnel? 

Wh at if the renumbe ring program were loaded first? Then, develop· 
men t work could 1ake place ill m emory beyond th e renumbering pro· 
gram. The p rogram u nder devc lo.prnent could also be expanded o r 
con tracted without d istu rbing 1h e renumbering p rogram . T he. renum· 
bcring program would no t hive too be 1\1E RCEd for each u se or take~ 
ou 1 10 con1lnue 1hc dcvelopmcr'll p rocess. Bul, what about overcoming 
the p re viously mentio ned problems wilh MERG E? 

There happen to be th ree pointers (taking a total of six bytes, e ach 
has a h igh and low part) wh ich indica1e th e rnefnoty address of what I 
CJ.II 1h c " s1art o f BASIC" (SOB), tht " end of OASIC" {E06) and th e 
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"s11n of program" (SOP) !(>(lltion1. 

: 30821 30822 : 30823 30824 30825 30826 : 

Sur1 of BASIC Endot BASIC St.n of Progr.-n 
!SOB! !EOBI CSOPI 

High LOW High Low Hlgl> Low 

; &7865 &78$ ; &7867 & 7868 & 7869 & 786A ; 

In 1hc non·~1ERGE mode of oper.illtion, pointers SOB and SOP are the 
$1mt. When thc1e i\ 1 ~tERCE. pointer SOP con1alns the startlnc ad• 
dret.t. of the !-1ERGEd progr1m. This h the reason 1h11 addit1ons, 
e-hanges and deletions only work on the Ian program ME RC Ed. Pointer 
EO O poin1s to' the &FF by te of the llH program In memory. A &FF 
byte also termin.ltt$ every progroan'I th.at is ~1ERGEd Into mem ory. 
The SOB pointer normally remains fl)(cd at &38CS (1 4S3l decimal) 
In 1 PC-1500 containing an SK m<mory module. Would h bt pouible 
for a rcnumbc:rins procr.im to modify 1heSC' pointcrsl 

Yts indttd! And, tl\tt is Just what mv 1cnumberinc program docs.. 
The methodology is as follows: 

1) Tht renumbering p1og:11m is ClOAOed inlO mtmorv. 
2) A RUN command causes the renumbering program to alter 1he 

SOP and EOP 10 s.lmulale the performance of a 1\1ERGE. 
3) ProStvn <lc'telQPmtnI may then 11ke p1ac~. The pro1r1m brtina 

dc,eloptd should be i•~'tn a ltbel for U\e when tculnc. (Thus, one 
can s.ay l.IST " A" 01 RUN "A " :is APproprlatt.) 

4) Subsequent RUN direc tives cause tht rcnumbedng p1ogr;1m 10 
renumber the program th~t is undei: development. 

S) Al the end of a renumberinc p.&ss. the rcnumbc1ln1 progra.m ask\ 
wtic11'1c1 it should be "unlinked." If ~. 1hc- pro11vn modifks SOB so 
tha t fl equals SOP, 1hcreby c ffe,11vcly removing the rcnumberlni pro· 
111im from funhcr . ,c;eu. 

6) O nce the renumbering pro sr.im has btcn u nlinked , 1he p1ograrn 
under development can be llSTcd, CSAVEd or exe, uted u sing normal 

methods. 
7) E.xecution of 1hc com.M.11nd "EWO rc-norcs .all three pointers 

(SOB, EOB and SOP) 10 their prbt1nc- ~t1i1es. 

F'urthcrmorc-, 1f ;i pre't'iously de't'CIOPtd progr;im n<eds ro be re~ 

num bered, it can simply be t.1ERCEd in place of ~tcp 2 abo ... e. Oolna 
so causes SOP and EOB 10 ~set a1,propriately by the ~11!RGE oper.11· 
1lon lnstetd of by the renum~rini orogram. 

For reference purposes, [he bchi~ior of [ht SOS, E08 1nd SOP 

pointers 1re wmmarizc:d here: 
OUR ll\G REGULAR OPERATIONS 

NE WO/ST ART SOB • EOB • SOP • 14533 
• PROGRAMM ING/CLOAO SOB• SOP• 14533, EOB > 14533 

MERGE soa - 14533, SOP > 14533. EOB > SOP 
OUR ING RENUMBERING OPERATIONS 

NEWO/START SOB• EOB •SOP• 14533 
CLOAO RENUM SOB• SOP. EOB > 14533 
IN ITIAL RUN/MERGE SOB• 14533. SOP• EOB >SOB 
DEVELOPMENT sos - 14533. SOP > soa. EOB > SOP 
UNLINK SOO • SOP(Oevelopmentl, EOB > SOP 
NEWO SOB• E08 • SOP • 14533 
tV•h• of 14533 ,~ for a PC· 1500 w ith •n SK mt.mOtY module inst•l'-<f > 

Opcr~tlon of 1ht Rtnumbclin1 Procfam 

Now th.111 you are f.amililr with thc conc.epts behind the design of the 
proaram, the ai;1ual lmpltmentatlon of 1ht progr.11m can be described. 
Plea~ remember 1ha1 the 9cog:am only renumbers si:atement line num· 
t>ors and lint numbers referenced bv GOTO. GOSUB, THEN and RE~1 
su1ement'- It w fJI not rtcalcuf41tt llnt numbt.r1 that Ott obraintd by 
mtJn!pulotin.g Vflfloblt norne1 <N p~rforrnfng $/mllor lyptl of progrom· 

mftt9 1rklts! 
l.lnes 100 - 140: The values of SOB 1nd SOP are compared to de1er· 

mine If they a1e equal, indica1lng 1hat a ME RC E has not been per· 
formed. ff equ.il, a MERGE is simu l.&ted, progr~m execution terminates 
:and 1he u s.er can undert.i:ke progrun devtlopmen t. If SOB ind SOP .i:e 
not equal. then the progrltft assumes th.it pro".un de't'tlopmenl hu 
uk.en place (eilher 1hrous,h an &tu.111 t&pe 1'1ERGE 01 l previous e.xe· 

cutlon of 1hls proaram). 
Lines l SO - '250: Var)1bles arc init ialllcd and renumbcrlni para• 

m eters arc requested hom the open.tor. Thcr• a1e fou r parameters 

used by lhC'. pro1rvn: 
PARAMETER OEFINITION DEFAULT VA LUE 

ST Sterting tint number First line ot tht de• 
velopment p rogrtm 

IC 
EN 

l.N 

Line Increment 
Endin; llnt n umber 

lnititl tint number when 
progt1m renumberecf 

10 
Lan llne of th• dt·· 
velopmtnt progratn 
100 

Commas musl be used to i.epara1e !he parameters during input tvtn If 
vol11es ort rio t en tt rtd for 1ome puromttert.. Thus, Inputting", .. 200" 
will rcwll In the current devclopmel"lt pros.tam being 1cnumt>ored In lti 
entirety, ,,.1th line incrc.-nenu of 10 . tnd the tint line of the rtnumbcr• 
ed progt.im be1n1 200. Howcvct, If the RETURN key is pressed "'ilh· 
out entcfin1 1iny p;i_r.ime ter vt tucs or commas, 1hen default 't'.alues .... 111 
be used to renumber the ptogram. rhe o:a.rame1ers arc input •s ii single 
,haracter v~d.1bh:, then splh Into fou r individual vatlablcs fo r UK wl1h· 
in the p rog1.tim. 

l ines 260 - 300: Tht vat1.abJes u:sed to store 1he parameters are set 

fot ooer,llOft at lhtir de'ault viilue~ or the .. .-.11luts lnoutttd by the uur. 
Lints 31 0 - 360: The H1fllnJ loc.~tion is found. 
Lint~ 370 4SO: Line numbers arc rcnumbc:1ed. The otiJln1l line 

number/renumbered line number 11bte is bulh. The subroutine lt line 
530 is U$Cd 10 determine the original line numbers. 

lines 460 480: V;ulablcs are $t:t for renumbering tine numbers 
1h~t follow GOTOs. COSU8s, THENs 1t1d REfloh. Eae-h line Is )tlirchcd 
for the 'ortctpondlng tolten' uJin& the subroutine al line 570. 

Lines -490 - S'20: Tht operttor Is provided the option of unlin1t1nc 
the renumbering progrim. If unlinking is 10 occu r, SOB is set equal 10 
SOP. If nol, 1t\e 1)rogram Is 1ermlnated. f ut1het prQgram dcvclopmen1 

may 1hen 111te pl .11c.e. 
Lines S30 - 560: Subrou1lnc 10 dtt trmlne a line nurnbt1. Line 

numbers, stored as two bytes, 1re c:onvtrltd to sini;ie line num~r 

values.. 
Lines S70 - 610: Fir~t part of the subroutine that searC-he~ for 

GOTO, GOSU£. T HEN ilnd REM toktns. (Renumbering line numbc1s 
afte r a REM only wo1ks if the llne num ber rollows Immediate ly after 
the REM.) If no 1pproprl1te 1oken i:s found, detection of the codt for 
urrilgt return in line 590 c.auscs the subroutine to•tcrmin1te (via line 
7&0). 

l ines 620 - &SO: Set.ond part of the. toll.en-searching subrou1lne. 
If i n tpproprlate 1okcn is found, th e ASCII representation of 1he auoc· 
lated line numbcr(s) ls{are) located. A~ they 111e fou nd, th ey <1ire con• 
vert t d so 1hey maiv be stored In a character variable for later use. 

Lines 660 - 710: P>rt !hr« or lilt 1Ubrou1ln• mlum1 th• lin• 
number stored 1s a ch.11r.icu:r varl.able. The previously auted line num• 
btr r~blc 1, used 10 dee ermine I.he te'fetenC-ed renumbered line number. 

lines 720 - 780: T he rounh par1 tesu to de1ermine if 1he renum· 
be1ed line num ber ha.s 1h e same nurnber or digits as 1he o rlglnal line 
number. If 1he renumbe1td line number his mote digits than the orig!· 
n.il line number, 1he subtoutlnc s11rting at line 790 is used to creait 
more space. If the new mmbtr has less dl1lu, the subroutine 11 line 
830 b ui.ed 10 rcmoYe the ex,css JP.ace. If the line numbers have the 
same number of digits, 1he renumbered line number is placed in posi· 
tio n by the subrou1ine a1 fine 860. If no m • .ith Is fou nd in the 1able, 
no tenumbc red line num ber Is 1cqulr0ed (as the odglniil line nun1ber has 
not changed). lhe variables ate th tn reset. The se1rch for more line 
numbers or tokens resumes. 

Lines 790 - 810: Subroutine to crc .111e additlonll $9Xc- in a prosram. 
Lines 830 - 8 70: Subroutine to remove exC-es> s.pa'e in 1 prOJfam. 
Lines 880 - 910: Subro utine to place a renumbered line number 

into mcrnory. 
{ OK oll y ou machine lo119uoge progrornmirs. Hett ls err opportunity 

for y~ to really have sornt fun. Milt h41S desc1Jb1d In detail how his 
rtnumb1rlr.9 prfJ9"'"' optrotts. Machint-hlnfUtJ!Jt iPttd would M nkt 
In this opplK.otlon. Who iJ 9oln9 to l~•lt the prO/tct! - N. W./ 
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MEMO PRINTER PROGRAM 

Ht.re Is i p101r.am fo1 Ridlo Shick PC·2 ind Shirp PC·lSOO u w:rs who 
want to keep note.i or text fn memory. This projram wu crtltt.d by: 
Brion Pettrsott, 6807 N. Sh¥t/don Roa"' Chicago, IL 60626. One of 
lh e lnte1estlng features a bou t th is program Is that ft prints sideways! 
T hus, ii aeeepu and ptints out fu ll 80-char.\e ter llncs.. Brian ca.Us his 
oroitam ••Memo Prinier." Hert Is wh1t he. hu 10 siy ;about usin1 it: 

It O p.crates In Three Modes 

These modes ;ue referred to as: Input, Edit and Print. 
Th e Input mode allows 1he user to e nter charac: 1ecs Into memory. 

You need 1t lean 1 4K memory exp1nsion module to use !he program. 
With 1 -4K module:, It cin KC:cp1 ~proxlmi.1cly 33 line~ of tt.)Cl. An 
SK module i llows .ab<M.lt 88 llnt\... Th.eotetk1Uy, i 16K exp1ns.ion unit 
"'oufd allow up lo about 187 lines. Eich line may contiln up to 80 
ch;u1c:1crs. 

If you w.lnt to leave i blank line between para.graphs, jusl enter 1 

single 'space' character on the line. To get 001 of the lnpu1 mode, press 
I.he ENTER ._ey w1thou1 puu1n1 any ehar1c1e1s in the lint 

Editing 

You use the Edit mode 10 go b.i.ck i nd change text that w .. ~ orlglnally 
cn1c1ed while In the lnpu1 mode. The Edit mode allows you 10 examine 
the lext buffer a.nd make alterations. You can insert ch1racters and 
en11rc lines, if deibed. 

Several keys hive different func11ons chan normal when in the Edit 
mode. The DEF key is us.ed 10 activate the ability to Insert or delete 
tines. After the OEF key Is pressed, the PC will ask whether 1he user 
wl)hes to in~rt Or delete .. Enter 'I ' to inscn. Enter ' 0 ' 10 delete. When 
In the delete ph1M:, the: CL key deletes indlviduil chu:.cttcs.. Holdin& 
the key down will c:wse it 10 repca.1 a.nd delete a serie1 of c:h1rxtcrs.. 
The ~100E key enJiblcs the use r to inser t ch.aira.cters at the current 
curso1 posilion. When this insert function I ~ In ertcc1, th e syn1bol > will 
appear in its Inverse form (flllcd•in) on the screen. The koy normally 
u~d to select the desired R.ei.ervc mode (0) Is use.cf to app.cnd llnc-s to 

Progrom Mtmo Prlnttr (Port 1) 

S: ARUN : WAJ T 0: 
• POKE# &F000, 

PEEK" &F00DOR 
128 

J0:JF STATUS 3=&5 
80001M Pl $ <0> f 
80, P;>$(0>f80, A 
.S(32>1'80:N.::33 

Jl:JF STATUS 3=&6 
0000JM Pl $( 0) 1' 
80,P2$(0)f80,A 
.S<8?)l'80 : N=88 

12:JF STATUS 3=&6 
4000JM Pl .S<0 >* 
80,P2$(0>*80,A 
$( J86) f 80:N=l8 
} 

l3 :POKE STATUS 3-
23, ?2, J J S , ?4, 0 
' 5, l 89, 255, 65, 
?8, ?8, 153, 8 

14:POKE STATUS 3-
l l, ?6, l J 9 , l 39, 
6, ?2, J J9, ?4, 0, 
!58,J B,154 

JS: PRINT "Jnput 
Edit Pl" int 

End" 
J6:V=ASC JNKEY$ : 

IF VCALL 
STATUS 3-23 

I?: IF VANO ASC 
JNKEY$ THEN I? 

JS:ON V-l6GO TO 20 
' l 6, 200, l 6, d 0, 
600 

t 9 : GOTO JS 
20: LOCK : L=0 : 

USlNG 
25:QN ERROR GOTO 

0 
30 : PRJNT ''L ine'' ; L 

; 'I >II ; : l NPU T II I I 

;AS(L):CLS :L= 
L-+l: JF L<NGOTO 
30. 

35 : M=L-J : UNL OCK : 
BEEP l: CLS : 
GOTO 15 

40: PRJN T '' BLK BL 
U GR N RED - CO 
LOR- " 

4l: V=ASC 1NKEY$ : 
IF VCALL 

the end of the tex t. The scroll line up ("')key .lnd the scroll line d own 
(v) key .ire U)Cd to exa.mlnt lfncs a.bo\'e or below the curren t text line. 
The symbob <,.>. ?, :. ; and comma. 11c a"1i11ble thfOUJh the use of 
1hc SHIFT key. Use the $\'L key to enter lowe1 ca.sc: charKtcrs. Tip: 
When e ntcrina text, put the unit in the lower case mode a nd use the 
SH I FT key when a c a.pilaf let 1er Is 1,ccded. 

The six sohkcys can be customized to .allow the use of char acicts 
not usua..Jly aviU:.ble on the kcyboud. Prosr.am lines '24 7 ·• 252 can be 
illcrcd for thl' purpose. 

Press chc keys firmlv when u~ng the Edh mo-de 10 ;allow time for the 
char~cter 10 be recognized. tv1o$t key s will 1cpca1 1f held down in this 
mode. 

To ex.ii lhe Edit mode, press the RCt. key. 

Printint 

This pro1r.im prints "lcn31hwisc:'' on lhc pa!)tr. Options for ~lcctlni 
the pen co\01 :i~ well as slnglc· or doublc·sp.ic.lng arc provided. 

Ui<GOTO 

Once yo1.1 hive tc"t 1n mcmosy. i i"" i~ s enter the proir ll'fl us ins 1 
GOTO dlrecti..-c, not RU~. Vs ng RUN wlll clear out any tcx1 thit yo1.1 
h~vc plated In memory. 

There h No Slopping 

This p101r1m disables the ON/ BREAK key during opera11on, except 
wften print1nJ.. 

I Whilt thlJ losr.ftaturt Is lntt1tstin9, I om not convlnctd thot it 11 de­
sirtJblt. I wos rtctntly 4'Slng rht progrurn whllt oway from tht oflict, 
got Into 1h1 Edit rnofJt, ond forgo t how to get ovl. Wll/1 th~ 8#. c,-, K 
ltty disobltd, I had no choke Our to lttNt tht unit on urtt/11 get boclt 
lO I.ht offkt, as I did not 1111t1nt to rtstt tht PC and lo~ twrythln9 lhot 
I had in the unit I don'r lhinlt tht r/$/t of occidtntly s1rlltin9 th/$ /tty, 
nor tht poss/bit conuqutncts or doing so, art worth not btln9 obit to 
s/lvt the unit oll if I forget how co operott llit progrorn. /rt ony tvtr>t 
o word to thr wise: Kttp tht optratin9 Instruction$ handy until you 

hovt mtmorlrtd oil of tht options ovoiloblt!- '""· w.) 

STATUS 3-23 
42 : iF VAND ASC 

1NKEY$ THE1' <12 
<13: C=V-J?: IF V< J? 

OR V>20GOTO 40 
<14:PRlNT " SNG 

DBL -SPA 
CING-" 

d 5 : V=ASC J NKEYS 
IF VCALL 
STATUS 3-23 

<16: IF VAND ASC 
lNKEY.S THEN 46 

4? : IF V< >I?ANO U< 
>19GO TO 44 

48:S=<V=l?>+2*<V= 
19>: T=l Jl' <U=l7 
>-+6*<U=19> 

49:CLS : GRAPH : 
LINE - <220, 0>, 
0,C:TEXT : LF 5 

50:GRAPH :SORG1' : 
~OTATE J : CSJZE 
2 

52 : POKE ft &F000, 
PEEK" &F00DANO 
12? 

S5fG=0 
60 : FOR X= I T 0 6 I 

srEP 20 
?0 : FOR Y=T -J TO 0 

STEP - I 
?S : X$=MJ0$ (AS(Y-+ 

G> , X, 10) 
80:JF XS="''GOTO I 

10 
90 : GLCURSOR <200-

l9*Y*S, - Xl'l2> 
!00: LPR1 1'T X$ 
IJ0 : NEXT Y 
!20 : FQR Y=0TO T-1 
125 : XS=Ml0S ( AS <Y+ 

Gl, X .. 10, 10> 
130: IF Xs.;• "GOTO J 

60 
14 0 : GLCURSOR ( 200-

19*Y*S, - (X+ J0) 
* 12> 

150: LPR;NT X$ 
!60:NEX T Y 
J?0: NEXT X 

program con1lnutd 
on nex 1 P119f 
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Pro;tarn M~mo Prlnt1r (Port 1) 

175 : G=G+T: IF M>=G PEEK &764E>>: 
TEXT :LF 5: GOTO 225 
GRAPH :SORGN : 232 :W=8: GOSUB 550: 
ROTATE !:GOTO ~=<8=<8ANO 
60 PEEK &764 E)) : 

180:TEXT :LF 5: GOTO 225 
BEEP l:POKE tt & 238 : P=P- <P<>J>: 
F000,PEEKM &F0 GOTO 223 
000R 128:GOTO 239 : M=M +< M< N-l ): L= 
15 M:GOSUB 500 

200:0N 'ERROR GOTO 240 : L=L+<L<M):P= J : 
350:L=0 O=J : R=S:GOTO 2 

2J0: CLS : WAJT 0 : P= 21 
J:Q=J:R=S : IF 0 24J : L=L-<L<>0 >: P= J 
LET L=L <L>0> : Q=l : R=S : GOTO 

220 : USJNG "lflf tilf " : 221 
GOSUB 580 242 : P=P+<P<=LEN A$ 

221:Z=0 : E=0 :~=0: <L>>:GOTO 223 
GOTO 224 243 : P=J :Q=J :R=5 : 

223: 0=l:R=P+4 : IF P GOSUB 580 : 
>2JLET O=P-20 : GOSUB 500: GOTO 
R=25 · 22 1 

224: PRJNT Li '' ) " ; 247 : K$= ''!" : GOTO 27 
MJ0$ CA$(Ll, Q, 2 
21): IF ZCURSOR 248 : K$=", ":GOTO 2/ 
4: GPR JN T 0;12? 2 
;62 ; 28 249 : K$=''1f '':GOTO 2? 

225:Y=0 : CURSOR R: 2 
PRJNT CHR$ 12/ 250 : K$= "$":GOTO 2/ 

226:KS=J NKEY$ : V= 2 
ASC KS: IF V)32 251 :KS="% ": GOTO 27 
GOTO 2/0 2 

227: IF VGOTO 230+V 252 :K$=" &" : GOTO 27 
228:X=X+J: JF X<6 2 

GOTO 226 254 : PI S<0> =LEF T$ C 
229 :X=0:Y=CY=0>: JF A$ CL>, P-J> : P2S 

YCURSOR R: <0 >=M!Os CAS CL 
PR JN r CH Rs 12 7 >, P+ 1, 00- P >: As 
: GOTO 226 <L>=PJS<0> +P2S 

230:CURSOR R:PRJ NT <0> : GOTO 223 
M!OS CAS<L>. P, 255 : GOSU8 500 : 
1) : Goro 226 GOSUB 580:L=M: 

23J : W=2 : GOSUB 550 : GOTO JS 
E= C2=C2ANO 25? : W=J28:GOSUB 55 

STOPWATCH PROGRAM FOR R. S. PC·l /SHARP PC·12 11 

Ridio Shick PC·1 ind Shirp PC· 121 1 users ~n us.c this pro1r1m co 
prc(isely 1lme c~cr<ns down to 1 / 1 O th of' Jt:cond intcrvib! 

Timer Dcsl1n 

Two condil'°ns (Nies) $hould bt mcl when desig ning in .tccur11c titrlc­
t ecpinJ; device: , , Thctc $hould b-c 1 l1r1c ttumbcr of cycles ("tick\") 
ptr i«ond, .lnd l) The rc3ulairity of c1ch cyc:lc must be 1.s tu1blc u 
pos..slblt. Both ot these Nits .art met quite nicely by the Cesium AtOMI< 
Oock. It .. tkks" .at a hcQutney of 9.192,631,770 Hcru (cycles per 
second}. Its rccul.arhy ls within l pare in IO,OC0.000.000,000. That 
makes It the mos1 accura1e 1ltning dc\'lcc known tom.an. 

The dtslin fUfes m cn1ioned, of course, c.an be applied to the deslan 
of computer "clock" progn1ms. Unforlun;ncly, m .any p rogr.1mmc1s 

0:CLS :GO TO 40 
0 

26J : Z=<Z=0>:GOSUB 
500 : GOTO 224 

262 : GOTO 2/2 
2/0 : IF E .. F=J JF V>6 

4LET KS=CHRS < 
VOR 32 J. 

2/1 : IF V>39JF V«IB 
JF E=JGOSUB V-
39+600 

2/2 : POKE &/64E, 253 
ANO PEEK &?64E 
: £.:0 

2/3 : IF P>80GOTO 35 
0 

2/4: IF Z=0POKE < 
STATUS 3+6+P+B 
0*L), ASC K$: P= 
P" 1: GOTO 223 

2/5:PJS<0> =LEFTS ( 
A$CL>,P-1> 

280: P2S<0 >=MJO$ CA 
.$( l ), P+<Z=0>, 8 
0- P> 

290 :AS<L> =PJ $ (0J+K 
S+P2SC0> 

300:P=P+J:GOTO 223 
350:8EEP J:GOTO 22 

5 
400:PRJ NT '' I nsert 

Or' 0 e I et e? '' : 
POKE &/64E, 127 
ANO PEEK &?64E 

401:V=ASC JNK£Y$ : 

O:FOR X=OTO M: 
A$( Xl=A$CX+l): 
NEXT X: As CMJ?'' 
'' :M=M-1 : L=O: 
GOTO 210 

4 20 : I NPU T '' 1 ns er t 
I ine o.f t er I in 
eU" ;J: J=l + l 

430: FQR X=M- CM=N- J 
>TO ISTEP - I : A 
$(X .. l >=AS(X) : 
NE XT X: A$ ( J l =" 
" : M=M-+ I : L= J +I : 
GOTO 210 

500 : IF ASC INK£Y$ 
THEN 500 

5J0:RETURN 
550: U=PEEK &764E : 

IF UANO WPOKE 
&?64E,u-w : 
GOSUB 500: 
RETURN 

555 : POKE &/64E, u .. w 
:GOSUB 500 : 
RETURN 

SB0:POKE &?64 E, 245 
AND PEEK &?64E 
: £=0: F=0 : 
l'?ETURN 

600: POKEU &F000, 
P£EK tt &F000ANO 
127 : £NO 

60J:Ks='' C'' :RETURN 
602 :Ks='' )'' : RETURN 
603:Ks='' : " :RETURN 
604 : Ks=";"' : RE fURN 
606:Ks=", " : RETURN 
608:KS•"?" :RETURN 

IF VCALL 
STATUS 3 - 23 

402: IF VANO ASC 
INKEYS THEN 40 
2 S TATUS I 

403 : IF V<>6BAND V< .33?6 
)/3THEN 400 

410 : IF U=68J NPUT " 
De l e t e I ine tt " ; 

do no1 foJiow 1.h csc rules. Con~quen11y. lnae.c.urate (euors up to 
icvcral mln11;c~ each hour} times res.ults. 

Environmental temperat11rei. un also l'u1wc an e1feet on accuracy. 
laboratory experiments perlormed on the Rad&o Shack PC·I and the 
Shafp PC-1211 indicate 1h at p roiram execution ~eed Inc.re.as.cs sll1h 1-
ly with increa.sin;g: tempcs.aturt", In equation fortn, It wu found lhat: 

S(T)/SfT• O) • 2.0261 E-S • (T•273.1S).0.99 .. 66 
when T Is between 0 ;and -"> d c1r-ees Cen1l1ndc.. S(T} Is the relative 
e.xeeution uioeed, T is che temperature In Celsius of the PC. and S(T--0) 
Is the reference soeed al O.OC (defined, irbhr.arlJy, u 1.000) in lhis 
eq11atlon. Usina this equadon, one can observe ch at at 40 dcarees c .• 
a prog.ram executes about 0.08% fa.stcr than the same progr.tm at a 
1empe1a1ure of zero. Though these effects are relaclvely small, they c.an 
be. slsnlflc;ant over ;an extended period or t ime.. The program p rovided 
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ERROR n 

RESUME 0 

AUTO m,n 

EPSON'$ 8ASIC 
(continuation fotom prtvtOut p.tgit) 

Force-i the erro.r number n to 0«ur. utoed for 
<l1bu99ing or other purposes. 
Resumes progt.am e•tCu11o n 1t1er en ON ERROR 

GOTO euor uap. Can sr>ec lfy rcsu1nptlon w i1h 
lhe s,ame lin•. •ht nex 1 lint or 1nv specified line. 
Stgint automatic fine numbering 11 line m wilh 
•n inc.rement of n, 

DELETE m-n ~te1e prog.ram hnet m throueti n, 
DEF FN • (v.r)O.fine a function t•1m•lt1to1 ~·l•nt 

Wbrou1ine) named • with 011....,,.i.rs v and t Ol 

more. 11 dHJted. 
CLEAR n A.serve n memocv loc•oons for tiring space:. 

Def auh is 200 bV lt1. 

OPT ION 8ASE n S.t th• fu, tauaytlerntnt tobea10or 1. 

RANDOMIZE n P1ovide 3 seed 10 1he r1n<tom number 
91!'nerator, 

ER A SE .11 Etases 1he afla·v x 10 oe>en ua> 1'1'\tmo1y $Vil-te. 

LINE INPUT x Acctplt a line o l i npur, bUI w ill not ltOP 
execution it only lht RETURN key it u5oed. 

SCROLLn 

SOUNO x.v 
MON 
CLS 
WIOTH • .y 

CO LOHn 
LOG IN• 

TITLE IC 

FREM 
POSh1I 

EOFl• I 
CINT 
CSNG 
CDDL 
FIXhd 

SPACESCnl 
HEX$ 
OCTS 
ti.110$ 

INSTnt.x.vl 
VARPTR a 

TIMES 
DJ\TES 
O f\'( 

INPUTS(x ) 

POINT(x,y ) 
PSETt• .vl 
PAESElf.IC.v l 
SCREEN n 
COPY 
T APCNT 

Sett up the number of lines 11'\11 tht disclav will 
toll rn either d lrecoon when dtf.t)ley control keys 

are ptt"sstd. 

Plays sound tM\t n (1 - 56t lcw dur•taon v. 
P•s~ cornrol to the m.c.htne la.ngu.aioe moni101. 
Clears the sere-en. 
Sen up the number ol columns bt • a""1 rows (yt 
which m11y t)(lt used by th• v1t1utl screen. Only 
20 by 4 lines may be viewed •t one 1imt . Oefeuh 
V'111.H1' it 40 by 8. 

Selects color f,-om 0 10 7. CP1011e1. TV?) 
Plfe8t y<>u into w ork,.:>ac. number 1 through 5. 
E•ch progr..-n wo<k 9'Jeot Is MC)or1to. with ltt own 
line rwmt>ers. Like C.11o's PO through P9. 
Grve' the current workso.ce • 1oi., Pr~u the 
q:io.ce t..-om t>ein91tt~nttv traMd. Tit~ ~a1s 

on the main menu • 

G~s 1he number of t>vtts r•m•1n1ng 11\ metnOf'V. 
Y1el<b the current cotumn oos111on 
Proo;idet tt\e' end·ol·f1fe scatus for file x . 

Convert numbers from other forms 10 INTe9er. 
SiNG'e1)<t ·citton or 
OouBLe•pre<:11 1on fo1n131, 

Re1u rns rhe fixtd-polnt po111on 0 1 the number x , 
Is not the "3me at INT(x >when dealing with 

ne~ove numbers. 
Prov~• n sp.ees. 
Converts numbers to heJ1tdtc.1mal notation. 
con~ra nuMl)ltfs 10 octal nottuon 
CM1 bt us.td on the Lafe im of .,.. eQu .. r.on to 
change the cha1ac:1tf1'n1 n11no et 'C)K1lie<f 
~horn. 

Loc.ttes wh•re tubt111n9 v bft1nt 1n sr11ng x. 
Shows where the vff1ablt • ' ' loeated in memor·y. 
G•vet 1he 1i11"1e at hh :mm·s.1 
Giv·e' lhe c:J:ue .a1 mn~/Od/yy 
Gives the day o f the wetli:, Sund11y • O 1hrough 
S11turd3y • 6 . 
W1itt for th• receipt o l x ch1rac:1ers. Oott not 
need AETURN. 
Gtv. the n111us of m. dot e t ooudon • .v . 
iurn on the dot a1 001-1tK>n •.v 
Turn off the doc 11 poi.11Qf\ x.v 

Select sc.reen 0 or 1 
Puu a co.:iy of the letttn O" the print•r 
01.spl.ay-s. ;he microcauieut ,.,. counter value. 

UNDERSTANOIHG THE PC· UOO 

Yhls ii 1hc fourth .u-1iiclc in .11 wrie s bciAS p1c~n1cd by Norlin RoMT. 
401 North 1st '°\"'itnu«-, MiHJholltowrt. IA SOIS8. UnJc:st. othcrwiu 
noted, the inform.lltion ptc:.J.Cntcd by Norhn in th~ w 1ies ibo <ipplict. 

to 1h e R"dio Sh:ick PC·2 unit. 
Since il w .11J fus1 introduced , 1hc Sh;irp PC· I SOO h.11s u ndergone .ll 

nutJ1bc1 of ch;ingcs. Most of 1hcsc ;uc 11c.llrly u nnotkcablc 10 1hc 
.ll\tCJiltlC UMll. Many of thc)C c:h1nge:s h;ivc been to correct minor error~ 

A rcw of 1hc: improvcment1, h owever. arc r;11hcr s12nific.11n1. 
The intc1r .11tcd circui1 containin,g lhc ROM chip is st.11mpcd .,..1th one 

of lhc folloW"ln1 identify in& numbers 
A01 OngiNI vet~IOn. 
A03 F1n1 r .... ision.. Aho used 1n Rldio Sl\ack'1 PC·2. 
A04 Lat.it v•rMon. 

APP•rcntly. thtte is no version A02 1n W' ldC'l)tcid use. 
You c.an rt.idify identify the \'ersion 1n your machine (whhout 

physkally opening your unit) by pce\fn1 .it • few loc.ations <tnd """I 
the tollowin1 in rormarion: 

Vet;io n PEEK. &C443 
AO l GG 
A03 59 

PEEK &C580 

129 
129 

A04 59 74 

h1vt lcfcncUrtd miny of tht cflcctt (but nol .all) of 1he modlf1· 
C.UIOns thit h.avc betn ma.de by .,..,.,..,.,, rtv1slons co th t ROM. Htre 
.ue commcnti rtg.ir~int theSt illtr•oont. 

Minot tmptovemen 1.s 

1. ) In nrsion AOI ... hen p1011.arn cxecu1ion it bic1un auloma hcally 
using an ARUN St.ltement, the BUSY si1n.&J 1n thic diwlay f.1 iJt to 111rn 
on. TftiJ w.s corrtcted in venion AO). 
2.j In tht osi,gin;il vet-s lon, .:a proir.am line may not c.onsist of only a 
label. If vou .ltttmpt to ust such .:a llne, ERROR 2 1 will rtsuh whtnever 
1he line h reached during pro11ram cxccu1fon. A 11.btl alone m •y be used 
as a. p101r.am line Wht n ROM vtrslons A03 .and A04 a.re in'-1alled. 
).) In vtr1ion A01 • .l Sl.llement eont• ining USING. fo llowed by the 
name o f .a numeric v.an1blc, will produce tither a fatal cr•sh or in 
exec ution of the: powc:r~p rou1lne (whh NEWO? :CHECK dis.plJycd). 
One m .ay demonstrate lhrs phenorncn.a by cyp1ni USING A. followcd 
by ENTER. T hfs dert-cr wa1conectcd in n1sion A04. 
4 ) In the REServe mode: • .a "tcmpl.ic:" of ex..a.ctly 16 <-h.ir.actert will 
place- .& ltto by1e in 1ht 10<1.tion immed1 .. tcly following the templ.1tc. 
This C• nc.elt .a. p1e•1ousfy defi ned RESct•t key or tt'Mpl.a1e. (Thi1 only 
applies to chc AO I ROM versio n ). l o 1llustr1.tc, do th e follow1n1: 

A. Set the REServc mooe, clca;r REScrtt mcn1ory whh NEW. 
0. Sc i to Group Ill. Assign somethlns: 10 one of the REStr•c key,, 
C. En1ec a 1cmpb:tt co nta ining e)(•CUy 26 char•c: tt t s . {Note 1h.1t now 

the • s.signmcnt made 10 the R £Serve key h.as t>ccn lc>sr.) 
D. Sci 10 Grwp It. Enter 1 !tmolllt of exactly 26 ehar1c1e.rs. Now 

1hc lcmpf.ate pte vioul.lv 1c1 10, Group 111 l'us dis.appe1.1cd! 
This dcf«I w.1scorr«lcd 10 vtr\1on AO). 
S.J In R£Sttve mOdc. with .1 vc1it0n A01 ROM, 1t is not possible 10 
cit.It I.he phi.ate .assign.ed to• RCS<tvc tty by o~t•nti.ng with sp.a( cS. 
6.) Undtr cen.ain circums1•n<cs, ""'heft 1he input buffcr ttc filled. the 
d1spl.1y conHnucs on to 1nclu<1e 1he contents of & 1800 .1nd beyond. 
This p.111kul.u q1.1ir'k exists 1n .. crs1on AOI .tnd In .tt ltA.st some PCs with 
version AO). In •t le<tst some cases,. 11 <lots not oc.cur w i1h ver-sion A0 4. 
To demonstr.11e tht ptoblcm, c ltar the d iSPlay, tht n fill it wflh lhe 
token for RETUR.Ns by repeatedly ktyin& In DE FY. When th e end o f 
the Input buffer h.as bctn tcichcdt, 1hctt will p robilbly be .somcthina 
unexpcc ttd .ippe .. rin1 al the rljht end of th e dhc l:ay. {If no1hin1 
h.appcns. try POKE &7800, 37, 72, 6S, 84, 63 and thtn repcit 1he 
•bove.) 
1 .) Ano1hct Oddity. occurrint only 1n vcrs1on AOI, c.1n be o~tvtd by 
dOl"S; the follo•int : 

A. Enttt lhe OrotJMn hnt; JO PRl,,.,T " ANYTHINC .. 
8 . In lhc RUN modt. key 1hc following 

RUN 
ENTER 
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Note WI the p1011Mn line h&J bt.cn pllecd Into the displly, without 
the 1.1w.al colon followi'-1 the line iwmbcr. 
8.) Herc Is .11nothe, cruh• lnvol• in.c. the dis.plly lhlt ~pelt\ In <we r\ion 
A01 only. Enter the prov.1m Unc· 

10 INPUT .. A .. :A 
Now RUN the ptOl'.&m, In t t t.C>onsc 10 the- p rompt, enter ju,t " pl\ls 
sign {r•thcr thln .11 lciaJ Input). Tl'lc dh;plav will show: ERROR I. Note 
th.111 u'in1 the CL key will not completely remove the error mr..mae. 
9.) Entel the progr~m line: 

10 CCURSOR 152: 1NPUT II 
When lhe proaram h executed , 1ht dlspl~y will P,ow E Rl<OI{ 32 IN 10, 
1.s expec ted. 1-Co wcvcr, In ver,lon A01, the use of Cl o r Up arrow wlll 

no t c lc.1t the ettor mc~~JIC. In version AOJ , lhe error m cu.a,gc ls Clearel,1 , 
but the computer continue~ to wait for input , with .11 PUll<tl Question 
m .:ark dis.played at 1he rlaJ\ t end of the I.CD. (Version A04 wo1ks fine.) 

Ml.jor Improvements 

1.) In ve1sion AO 1 only, It 1\ po»iblc to «Wnpletefy mc11 up ll p1oa.1.11m 
when Yltiablc S10'li&' iA m 1in memory 0«upies tXHdy one more byte 
1t ·; •01 whkh 1hc1c is 1oom. (Th•nki 10 Sron Komtny fot notina this 
"''°"'1cm,) Wh11 h ;tippen\ ii th' t the " 1-lop byte'" followU,a the ll.S.t 
progr'm line is ovc.,,.,rluen by the "a.ri.<tblc. To Ufustr, te the defcc1: 

A. Clcu usin1 NEWO 4nd enter the PtOl.I~ line: 
10 ABCDEFCll 

8 . In RUN mode, cxc<.ute one of the followin1, dcpcndlftl on how 
much A.AM e;cp.ansion you h l.ve inst,lled in your PC: 
No c;cpinslon: Olf\.1 A (224 ) 
4K e:;cpainslon: DIM A{2, 246) 
SK cxp1nslon : 01~1 A(6, 178) 

C. Now set PRO mode a nd LIST 1he progrvn. Use the Down .:auow 
lo obs.crve th•t 1hc stop byte ha.s been lost. Enterina mo'c pro• 
g1.:im llnes now .... 111 C-I VM: 1ddltlon1I confusion, extending to 1h e 
contents of R EScJVe memOty. En1e1 the progr.:am line: 
60000 ABC O EFCll 

D. Note the effec t on RESetve m emory. 
2.) In versions AOI .11.f'ld AO), the u)ot of Boolean opera.tors will produce 
lncorrc<t rcwl1s when Inputs lire nc1u1vc numt>crs that are represented 
intcrn&lly i:n b1Rl.ry form. Since ordinarily t he.sc: 800Jc1n opcr11ori 11e 
used wllh pos111ve 1np"I\ only, the e1ro1s a.re or It\' coru.cq-uente lhan 11 
mt.iffl s.cem .u rus1. To 1Uusu,te· 

A. NOT to<.OT 1 re nuns ·)11)). The correct 1c-s:ult is I. 
8. 1 OR (-1 OR I) 1ctu1ns 312)). The co:tcc t result is-1. 

'1 ANO (-1 OR I) returnsO. The couect rc,ult 1s I. 
In ;,t,~SIOn A04. none of thew errors OC(Uf. 

3.) In the RADIAN .1nd G RAD modes {only), ccr1.11jn i.npu t ;niument' 
used with ulsonomettk function$ produce inc orrect results. This bug 
wa\ cotrcctc:d in vcrston A04, I n RAOIAN m ode:, .any input whOK 
man1iss.a digit\ .i1c: 17 .. 532925 199 will be t1ea.1cd .as :te10. Jn C RAO 
mode. the S4'me ,1ppljfS 10 m.inhS$.lS h;i.vJng digits : 111111 111 11 L To 
i!IU\lfillC : 

A . In RAD IAN 1nodc. SIN{1r/13) return~ o. The cQrrCCI 1esu1t Is 
• 113648 1777. 

8. In G~AD mode, 1AN(I00/9) rc1utns 0. The correct rtw ll Is 
.1 763269807. 

Some-Ch&nJe• in lhe Opc-r.1111on of BASIC 

In ~·ersion A04 or the ROM, two ch,n,ges weft ffilde 10 m:iike Sh:ii1p 
BASIC more comp11it>le whh othe1 BASICs.. Tht$t: chanics must be 
Uken into a ccount 1f a PtOCt.am 1s 10 opcr.:atc cotrc:ctly l.tnon111 .aJI 
PC-I SOO .:and PC·2 tomPUters. 
1.) A ctt.:anae was made In ll'le. ltuerptet.:ation of .111 st.111cmcnt bc1inn1n1 
with "-" If e;cprc»1on. ([Jratnplc: If A THEN SO.) In versiOftS A01 l.nd 
AOl, wch .11 U.llt:tncnt WlS t tJltdt:d by the PC a.s irue if lht vaJuc of the: 
c:xp1c:sskln w•,: posht'le atld f•IK If 1ero or ner.;a:tfve, In A 0 4 it is con· 
sidcrc:d 1$ true- 1f non•rcro, t •he if tcro. 
?.) A C1't .1ngc:: 1n lhe lnt11prcl•lion of FOR/ NEXT loops .11ffecu the 
number of p;i)~e\ m• de 1hrou1tt't che IOOp fOf c.11.scs in which the l1n.1I 
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C-1 ····-~·-·····-··· ........... -~-······· .. . 
• .1lue of the: index v.:atil.ble does not c •.1cUy eQutl the 1e,1 v.1lue. In 
\CrSiOl'I' A01 and AOl, when NEXT " uecu1ed lhc indc• Y.lriablc ll> 
'''" comp11ed with the test YllUe . If II IS le's th~n lhC' ICU ••l"e. 11 i) • 
lllCtcmc:nted by I.he nep lite: .and 1hc: looe> IS 1cpe:ate:d. In "e:1st0n A04. 
NEXT •l wa.yi 1ne.rc.mcnts ihc- index Yl.tlab!e • nd l.htn (OfnP.ll't:S the 
i.nc1emc:n1cd rt.suit 10 1he ccn nlue. The loop Is rcpc:a tcd untcss 1he 
new {inc,emcntc.d) 1ndc::.1t Y.lliti.ablc exceeds 1he tc11 """"•·(Of course, if .a 
nc1a. tiff number is being us.ed u" step " illtuc, !hen 1h1s dc-KfiOllon must 
be' mochhcd.) The following somm.11ry should clarify lhe differences: 

A. L.ooo: FOA X•O TO 3 

Velues o f X u.sed in loop: 
Vet"e ol X after loop finished: 

U, ~oop : f QA X• Q TO 5 STEP 2 
Valuus ot x \IMd in loop: 
V•lue of X after loop tinishod: 

A Wa.rnln,g! 

A01. A03 

o. ' · 2. 3 
3 

O. 2. • . G 
G 

A04 

o. ' · 2. 3 
4 

0 .2,4 
6 

Do no1 us.c t he Boolean NOT opera.101 111 an If ~c11en1en1. fhe U\C of 
NOT in " condltlon1 l 1cst knot interpreted by the PC·1 Soo a.~ mt:lntna 
the nt1.adon of " logtUI st11c-mc-n1. When Sh.arp Cho" to m.11ric the 
tosk..al 'f.l!uc of .a true \t.a tc:.me-nl 1 a.nd l fa.be st.atcment O. they a.uto· 
mack.ally 1uled out the pouib~ity of a.llowln1 NOT 10 mun ncpuon. 
(N'o1e tha.1 1n Sh.:arp •s system , 0 l..nd 1 fl'l l.y not h.l'f(. the Uitnt: iruth 
v•Ju•. Bui, NOT 0 ilnd NOT I uc: both c.11,ulated a.:s nes•11vc numb<ii. 
1hercby m.1\ in1 NOT 0 .1nd NOT I iden11,, 1 1n truth •.&lue!) Petha:ps 
lh1s ll'lould be ue.11tcd .11s 11 choice m.11dt by the dc:,.lsnet1. t4'1her 1h4'n is 
an e rror? 

Hc:re .uc: a few cx.1_mptc:s you m.1y u s.c 10 con"1nce your\Clf th4t NOT 
doesn't belong in an If s t•tcment. 

A. With ROM versions AO I or AOl. enter the pro11•m llnc:: 
10 IF NOT (1 • 21 BEEP I 
Since II ls not the eisc 1h1t 1 : 2, o ne would eJtpect to hc:•r .11 beep. 
Thcte won't be one 11 you htYe ROM A01 or A03. However, 1he 
cone-c1ion' m'dc in A04 {1ep1ding Ooolean oper.:atou> .11ffcc1 the 
the u'c of NOT in IF 1ta~emc:.n1~. Thu)., lhf\\ example when run on 
l PC ha Ying RO,.,t vctsion A04, dots proel" Cc a. beep. Howe,·c1. 1he 
p1oiram line: 
10 IF NOT (l=l) BEEP 1 
docs yield a beep wilh Jn A04 ROM , cono11y to c:~pecutt0m.. 
(There is no beep in 1he e-irhcr A:Ot...'\\ with this Statt:men1.) ,._ 

In Conclusion 

II rs to Sh.arp•s c1edit tha.1 1hc--y .11e m<1l1n1 c:ffon\ to conl>t,nUy up· 
V~dC' Ille- PC· 1500. Howc~t, .inyonc cons.dcrins pu1,-h.1\1n1 a. new unit 
m1aht f11s1 w 1U, to tn.a\:e cc:11a.1n 1h.:at 1hcy .11 rc 1e1un11he l.ttcst 'etSton 
of the re. Use-rs of elrher units m;ry 14\.e C4te w hen PtoSt.imm1n1 to 
avoid the pitfilh distuucd in this .111kle. 

H ISTOGRAM PROG RAM 

lluHtl Doughty, )604 Northwkk f>lo<c:, Oowit, "10 207 16, dc ... elopcd 
lht program ~ho•·n in t he accomp.1nying liu in,g. lte •ho pro•ldcd 1ht 
follow ing comn)ents regarding its u$e and ;ippOc.&lion • 

If you haYe ever used stat istics. y ou know lh •t they c•n ollen be 
m1sle-•dlng. Suppose vou h.:ave .11 11ou1> ot one hundred people w ith 'n 
l.ve-ra.1e income- of S20,000 (S20K). Thi~ c.ould mea.n 1h.1t tht:y loll ma.kc 
S20K ot th.:at fif ty m a.Ice S)OK .lnd fihv m ;skc S 10K o r that ten mike 

S200K • nd the t«t a.re- unemploved! 
In shOtl, tha.1 shiJ.le 0 '.ll.vc-nge" number doe' not tell you mu'h a.boUt 

the true drstubution of lnciom«. h u lries I look It the H.tnd•rd d e· 
•ia.t ion, <wa.riirKe, minimum 1nd tnl..Ximum va.h1es 10 bc&1n lO act a. true 
piclufe. E•en 1.hen it <-a.n ta.\:e l fi it .amount of lnterprtt• t.on to sort. 
thin.as ou1. 8ut. your crusty Ra.dio SkK k PC·2 o' Shatt> PC~ISOO ~nd 
the plo1t1n1 C.l.P•bililk\ of its printer/c..i,,ttte 1nterf~e • 1e a. n11ura.1 
for c1c.tttng "hiito1ra.m'!o." f hk 11 • u;i11,hc•I method lh't lttc141Jy 
df4WS' pl<1urc: of the data dislobuoon. 

You crc.1te .:i hiu ogr.1.m by )Oft1n.l vour d11.1 in10 cqu.-lly <,p.11ted 
.. cc:lh " Tl'le:n you count the number of d •I• poinh '" c•<l'I cell. P:o1 

'I' q.lcn;__s ·. NoT l" .. r'.le.~k,;:,5\+2 ..., 
-.t . >I=' ~°' 0:'2.)+2.. ('o.E:e ? - "> ~ 

. f,f -,.lo\ u ~1)+'.L ~e?-? x 
th1~. ~-.o.M ROl-\- ~,..;e... 



. -··--···--····· .. -· ......... _ ... , ....... __ -15 

the income: example: Just m entioned, you migh t find (using; yo~u PC 
10 an1lyzc: the d11.a, of course!) th.at tht minimum J:nd mu imum 
incomct. '*ere SlOt< .and S100K respectively. You might c.hoow: the 
wjdth of <cllto. then, 10 be SIOK. You would th en sort the d a11 into 
nine: cells: S10-20K, S20-l0k, •.• S80- 90K and S90-IOOK. You 
would then count the number of d it.a points f.i.lling whhin each cell 
and plot the rcwlts. You end u~ with 1 viw .aJ representation or the: da t.a 
dis1ribu1ion. lnt1up1c:u1tlon becomes ~uy. 

That Is c: t.st ntfally wh.at 1hc ac:c:omp.anylna program da<s. You wlll 

Progr•m Hls1ogt0m 

100: CLEAR ! H=J:D JM 
X<25S>:DJM F<5 
I > 

108:WAJT l00: PR JNT 
" HIST 
OGRAM" 

112: INPUT "NEED JN 
STRUCTJONSCY/N 
>? " ; Z• :IF Zt= 
"Y"GOSUB 2000 

IJ4:PRJNT "ENTER D 
ATA " 

200: "A"WAJ T 5 
2J0:PRJN T "XC ";H; " 

>" :CURSOR s: 
INPU T XCH):CLS 

220: H=H+ J:GO TO 210 
500: "S'' TEXT : 

LPRJNT :COLOR 
0: LPRJNT "S TAT 
IST JCS ":LPRJNT 

5J0:FOR J=JTO H: 
l'QR Q= J TO H- J 

530:A=X(Q):C=XCQ+I . ) 
550: IF A<CTHEN 580 
560:X<Q>=C:X(Q+I>= 

A 
580:NEX T Q 
590:NEX T J 
600:Z=0:S=0:FOR I= 

2TO J :S=S+XCJ> 
: NEXT J: M=S/(J 
- l > 

605:FOR l =2TO J:Z= 
Z+X<l>*X<J>: 
NEXT J 

60/:U=<Z-<J- l> *M*M 
)/(J- 2>:CSJZE 
J 

6J0:LPRJNT USJNG '' 
111111111111. 1111 " ; "DA 
TA MJN = " ;X<2 
> 

620:LPRJNT "DATA M 
AX = "; X (J > 

630 :LPRJNT ''MEAN 
: II i M! 

LPRJ NT "STD DE 
u = "; .ru 

640:LPR JNT ''UARJAN 
CE = ";U 

645: LPRJN T '' ENTRJE 
S = "; H- l 

650: WAJT :PRJNT 
805 : ''H''1NPUT ''CELL 

WJOTH " ;W 
810:Y=JNT <<X <J >- X 

<2>>/W)+J 
8JS;FOR J=0TO Y:F< 

l>=0:NEXT J 
820:FOR l=0TO Y 
830:FOR Q=2TO J 
835: R=JNT <X<2> > 
840 : 1F X<O>>=<R+(J 

tW »AND X < Q > < < 
R+ < < l + J > *"' l > 
THEN 848 

844 ! GOTO 850 
848: F <I> =F < J > + J 
850:NEX T Q: NEXT J 
905: "G "TEXT : LF 2: 

GRAPH : 
GLCURSOR <301 -

150 ) 
9J0:SORGN :LJNE -< 

180, 170>. 0, 1, 8 
920:A=0:M=0 
930:FOR J=0 TO Y 
940:JF A<F <J >THEN 

LET A=F< J> 
9'15: M=M+F<J l 
950:N£XT l 
960:D=A 
970! M=JNT CD/Mtl00 

) 

1000:A=l50/D:E=l4 
0/ ( 'f+ I > 

1010: GLCURSOR <6, 
0>:SORGN 

1020: FOR J=0TO Y 
1030: LJNE <<l *E>, 

0>-<«J+l> *E 
>.<F<J> tA>>. 
e, 3, a 

J040! NEXT J 
J043:GL CURSOR <-6 

, 0 ): SORGN 
J044:FOR l=0TO ? 

STEP 2 

l··-··-····---......... _____ ,.,._, •... 
ncc:d a memory cxpinsion module to ut.c: the program. h is wfincn to 
utilitc: an 8K module. I belK\c 1hc: procram will wo1L satisfactorily in 
, system havir'lg only .a .tK m odule, pro' lded tha1 you reduce the array 
named X th.at is 01~1ensioned 1n line ·100. 

St.t.fl Che prosnm using .a RUN dltec1he TM pro1,r41m will a.WC If 
you nc«d instructions... Respond in& ••y•• for yes rewlcs In 1he p tln tOY t 
of i summary of thit OEFincd keys th41t haV< been est41blished to f.aclli· 
1.att sc:lt ctin1 w.1.rious prog,r.lm opcr.ations. 

lnhlilly, the progr.lm ptompts for d.at' inputs. When you have 

1045: LINE <0, <10t 
D*A-l*D*Al / J 
0)-(J80, <J0t 
D*A-JtD'tA)/ I 
0 ), 2, J : NEX T 
I 

1050:TEXT :CSJZE 
I : COLOR 0: LF 
4:LPRJNT 
USING " lillllllll 
. 1111 " ; INT <X< 
2 >>;TAB 26; 
INT (X(2)),.W 
* < Y+ 1 > 

l055:LF - JS: 
LPRJN T TAB < 
15>; "HJ STOGR 
AM "!LF - 2 

l056: LPRJN T "% ": 
LPRJNT " TOT" 
!US ING " 111111" 
: LPRJNT TAB 
( J > j M 

1058:FOR 1=2TO? 
STEP 2:LF 2 : 
LPRJN T TAB < 
I>; INT <<1 0* 
M-ltMl/ 10>; 
NEXT J 

l060:USJNG " 111111~11 
.llll "!LF 5: 
LPR JNT TAB ( 
6>i"MAX FREQ 
• = " jD: 
LPR INT TAB < 
6 >; "CELL WID 
TH= ";W 

1065: WAJ T : PRJ NT 
1070: "C"LPRJNT : 

LPRJNT : 
LPRJNT TAB J 
5i "CELL DATA 
" 

10801 LPIUIH : FOR 
1•0TO Y; 
US ING " 11111111 " 
l l.PR1NT TAB 
C:l)l"CELL "l 
l•ll " . "): 
USING " tllllltl . 

~II" : LPR INT F 
( J>; 

108 J: LPRJ NT INT < 
X(2> .. l*W >: 
NEXT l 

1082:WAJT :PR IN T 
1085: '' L''LPRIN T : 

LPRJ NT : 
LPR JNT TAB < 
l 2 >; "RAt.I DA T 
A L 1ST 1 NG" : 
LPR JNT 

l090:FOR J=2 TO H: 
USING " 11111111 " 
:LPRJNT TAB 
<9> i "DATA PT 
."jJ - J; " ;: 1 0 

;:USI NG "111111 
. 1111" : LPRJNT 
X<l > 

l09J:NEX T l 
1092: WAI T : PRJN T 

: GOTO 100 
2000: CS IZE 1: 

LPRIN T "DEF/ 
S = STATJS TJ 
CS":LPRJNT " 
DEF/H = HIS T 
OGRAM" 

20J0: LPRJNT '' DEF/ 
C = HJSTOGRA 
M C£LL llATA" 
: LPR I NT "DEF 
/ l = RAW DAT 
A LISTI NG " 

20 J5 : LPR JNT ''DEF/ 
A = ADD MORE 

DA TA" 
2020:LPRJN T '' YOU 

CAN ENTER UP 
TO 255 DATA 
POI NTS" 

2030: LPRJNT " YOU 
MUST USE DEF 
/ S & H BEFOR 
£ C OR L" 

2040: LF ? :RETURN 
S TATUS 1 1853 
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en1cred ;i surrk!tnt tiumber of points, selee1 lhc following options using 
DE Fined keys: 

DEF /S: Performs sta1is1ical analysis on the dau. and prina minimum, 
m3_ximum , s ta ndard devia1ion and viri;ulct figures. 

OE F'/M : Draws a histogram of 1hc d<'lta using the d ata previously 
entered .tnd your rewonse 10 1he prompt f or the cell width to use. The 
drawing Is done usi ns three pen colors. The venle-al axis presents the 
number of data points in each cell expressed as a pcree ntage of the total 
num!xr of data poirus in all c ells. 

OEf/C: Cives .:a li:s1ing Qf the counls by cell. 
DEF/l. : Provides ;i listing of the da1a sorted in ascending order. 
Have a li n k . patience when working w ith a lot of data points. You r 

PC is pretty faSt , bu t il cannot m atch an IBM 370. Oh yes, 1he progr-am 
is designed 10 ac"ep l data having up to 1wo slsnfic:tn1 digits on e ith er 
side o f the deeim;il poin1. You may eh:an~e 1hb by altering the USING 
sta tement~ in the program. 

Example Opttotion of f/isto91on1 Program 

STAT I STJCS 
Ct:L.I. !lA!tl 

()i:I J(I ,,,,. - .... .,. en. ' . ,, .. •••• OAIA Mx. .. 
"· ~" ""' ' . 2.99 <I ••• 

~·-
. .... 

"" > . J • •• :) ... o;10 or .. . " " . t1.\.L • . .1 ••• 6 ••• ... l'*'Cf • 1'.!1 Ctl.l , . .1. 11 '·'' 1'.)<111irs . 1111 . 111 cru • . •••• •.•11 
• 101 .. J S IOC.1'1111 ltl'W t»tll ~JSI Jlol' 

" . . . . . . . .... .. ...... ,-- .. .. . OAIA PL ' . .l. 'I• .... ... ~ : -..ia 

~· 
OPTA PL ..... ................... ... .... Osllh I' ?, . . ~ .... . Ollt(I f' t . ' . 6 . 311 

" 
.... PL • . 6 . •t . . . . . . . . . . . . . . . . . . . ... ..... 1¥111) I'! . , . . ... 
OA11!1 I'!. .. 

' · J • 

" 
MHI Pr. • . 1 . 1• 

"""""''F;= ... ..... .... ' " " . ,, ... .... Pl. " . . ... • I~ 
.... ... " . ii . •• ... ... ... . .... OAt(I /'! . " - •.1• 
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THREE·DIMENSIONAl PLOTS 

Mere is a program that makes it possible to represent 1hree·dlmensional 
surfaces. Curves con sist ing of the intcrcseetion of the surface with a 
number of cqually·spaced "cutting planes" :ire drawn by 1h t plotter. 

To use 1h e ptogr anl with your PC·2/PC·1 500 and plotter u nit, line 
100 must contain the forn,ula fo r computing Z as a func t ion of X and 
Y. A second func tio n beginning a t line 200 may be added, if desired. 

Once 1h e program has been s1aned , prompts are given fo r the mini· 
mum and ma.ximum values of X. Y and Z. You must also ind icate the 
number of sections (culling plines) to be drawn .J.nd lh t ''Incremen t 
size" ~distance bctw0een 1he cutting planes). 

It can 1akc ;i number of minutes to produce one drawing sinc.e the 

f x ;,i1n1>le Tht~c·Dlmttnsionol Plot 

nu1nbcr of points to be plotted c an be qu ite large. Using rela1lvely large 
increment sizes and reducing the numbe r of cu ttinti planes can speed 
up the process. However, this resul1s in less detail being shown. Suhable 
conlpromise values for the number of sec tions ~eems t() be in 1he range 
of 7 10 I I planes. 

The X, Y a nd Z axes arc no1 drawn by th is program in order to a~oid 
un nece,.sa1y cluu ei. 

Here arc the valves 1.1scd 10 draw the accomp;;inying sanlple (fo r the 
function included at line 100 in lhc program listing) : 
t.11N X? -2.5 
MAX X? 2 .5 
M IN Y? -2.5 
MAXY~ 2.5 
i\11N Z? 0 
MAX Z? 1.3 
NUMBER OF SECTIONS? 9 
INCREMENT SIZE~ 2 

Fof variety. you migh l want to exp erimenl with using different 
colors 10 draw 1he cu11lng planes. The effects cou Id be In teresting. 

This pr<>gr;un svbmiued by: Norlin Robtr, 40i NQrlh 1St Avenue, 
Morsholltown, IA 50158. 

Pt(l{lram Thrt:t:·Dirnenslortof Plotting 

10: INPUT " 111N X? 
";A 

11 : l NPU T " 11 AX X? 
••; B 

12: INPUT "11 l N Y? 
"; c 

13: INPUT " 11AX Y? 
II ; 0 

14: INPUT " 11 1H Z? 
II; E 

JS: INPUT " 11AX Z? 
" ; F 

16: JNPUT " NUMBER 
OF SECT I ONS? " 
;G: G=G-1 

1?: H= 1 : INPUT " I NC 
REl1EN T SIZE? " 
;H 

JS:N=I! I NPUT ''NUM 
BER OF FUNCTI O 
NS? '' i N 

20:CLS : TEXT : 
CSIZE 2 

2J:LPRINT '' GRAPH£ 
Q: " :FOR l= ITO 
N: LL IST 1001'!, 
100't l-<99:LF -3 
:NEX T J : L F I 

22:LPRINT ''MI NX= 
"JA:LPRINT ''11A 
X X•" ' ; B: l PR I NT 
"Ml N Y JI: '' ; C ~ 
LPRIN T ''11AX Y = 
" i O: LPRJN T "Ml 
N Z=";E: LPRINT 
"MAX Z.o" ; F 

30:XS=<B-AJ/ J44, Y 
S=<D- C)/ J 44, ZS 

=14 4/ ( F- EJ, GS= 
144/G 

40: GRAPH : 
GLCURSOR (0, -2 
20) : SORGN 

50 : FOR J = I TO N 
Sl:FOR J =0TO G:K= 

I: XC=J1'GS : FOR 
YC=0 TO l 44STEP 
H:GOSUB 60: 
NEXT YC: NEXT J 

52:FOR J =0 TO G:K= 
I: YC=J 1'GS: FOR 
XC= !HO l 4 45 TEP 
H: GOSUB 60: 
NEXT XC; NEXT J 

53:NEXT J 
54 : GLCURSOR (0,-? 

0) :: ENO 
60:X=B-XS'tXC:Y= C+ 

YSt:YC!GOSUB 10 
01'1 :L=. S*XC+YC 
: M=. S'tXC+ZS't<Z 
-£> 

61: IF Z<EDR Z>F 
LET K=l : RE TURN 

62: I F KGLCURSOR < 
L,M):K=0: 
RETURN 

63: l I NE - < L, 11 ) : 
RETURN 

t00 :Z=EXP <- <X*X+Y 
*Y) / 2 ! 

199:RETURN 
200:REM 2NO FUNCT 

JON 
299: RE TURN 
STATUS l ?35 
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A MACHINE·LANGUAGE MONITOR FOR THE PC·1S00/ PC·2 

This Monilor for 1he Sharp PC·ISOO/l{adio Shack PC·2 is desig1,ed lO 
m ake it easier to write, load and debug mac:h ine ·languagc programs. The 
ptogram was crea1cd by Norlin Rober. Norlin Is the o riginator of the 
m nemonics which PCN uses when dl"ussing these unils' mach ine· 
language. (The ins lruction set wa.s p resented in the Spc.cial Edilioo 
of PCN published in Scp 1ember of 1982. A wmm ary of th e mnemonics 
and machine codes, on a. pocket-size c ard for easy refe rence, is being 
dis1ribu tt\d with this iswe o( PCN'. } 

'!'his is what is sometimes referred to a.s a " hybridized" program. 
The porti6n of the ptogr;un involving operator inputs and outpu ts is 
wdttcn in 8ASIC. The remainder is in m .ichint language. One re~son 
for using the latter Is th.i i execution is much faster , parlicul~rly for 
oper.i t ions wc.h as MOVE and HUNl. 

lhe Monhot includes the con1m1nds shown in the ,.ccomp.inying 
list. They arc executed by 1he ind ica1ed user·dcfined keys. 

L iu Monitor Commands 

DEF/ $ STOR E <:<>des into memory. 

OEJ!.[ V \ti E\.\! memo ry contents. 

DEF/l. LIST memory contents using printer. 

OEF/H HUNT for o specified bv1e. 

O EF/i\1 MOVE ;:i block o f $IOred codes. 

OE F/B BREAKPO INT l r'llsertlon in user's m ,I, pretgram. 

DE F/J JUMP to specified eddreS:S in user·s m .I. pr01;ram. 

(If a breakpoin1 is reached. conten1s of CPU 

registers and stack may be pri1Hed.) 

DEF/A 

OEF/C 

DEF/F 

OEF/X 

DEF/• 

Al TER conten1s ol CPU registers 3! brcnkpoint. 

CONTINUE execvtion fo llowin9 bre!likPO•nt , 

FI X p rogrJrn (remove breakpoint). 

EXIT frofn STOFtE. V IE'o\' or HUNT mode. 

Convert decimal 1'lu:o1:>er 1n diwlay to he)(adecimal. 

Lofding the h~onitor into Memory 

This progt1m is intended for use ~n .:a PC having .in S K mc:1no1y module. 
The fi1s1 s tep in loading 1he p .. ogram is to cx.cc:ule tht command: 
NEW &-1000. This reserves a por t ion or m emory for m achine·lang.uage 
purpose,.. There ;11e then two parts to cnteri1~& the ae1ual ,\1onitor: 

1}. lhe accompanyii'8 inachinc·langu age codes mus! be e ntered irHO 

an appropri:iie section of memory us ing POKE sia 1ements. Although 

this is a tedious process, o nce it is finished the codes may be stored on 
c.is.s.ettc for easy lo.iding in t he futu re. It is imponan 1 1h.it the codes be 
s tou:d i1' the ex:ict locations specified. 

2). T he accompanying BASIC portion o f the program is 1hen keyed 
into memory in the u!oual way. I t t oo m;iy ?:>e saved o n cassette for ease 
in fu ture loiding of the Monltor. 

It is a good idea to S;t\'e the p rogram on c .isseue bef()re testing it! 
Then, in the event you have m~de ~ny keying e rrors 1hat 'esull in ab.id 
program cr.ish, you will nol have to key everything all over again. 

Silving/ Loading the Monitor Prosr41.m Using a C.:assc11c 

After the IWO p1ns o f the program hive bee11 keyed into memory, they 
shovld be recorded on cassette as follows: 

I). Execute CSA VE ,\i "h10N l l"OR PA RT I"; "&3E4 F, & )FF F 
2). Execvte CSA VE .. MON ITOR PA RT 2·· 

To 1eload the program from casse11e, 1..1se : 
I ). NEW &•OOO 
2). CLOAD M 
3). CLOAD 

Monitor h1emoty M:i,p 

The Moni1or program u~s memory <11re.i.s a.s follows: 
3800 - 38C4 ~EServe memory area. not usOO by Monitor. 

38CS - 3DFF Availabl~ for user .. s m .I. routines (1339 by1es>. 
3EOO - 3E40 Monitor temporary re9iuers and stack ore:i. 
3E4F - JFFF Monitor machine·longu~e rou tines. 
4000 - SFFF 8A$1C storage <1rea. Monitor use5 929 bytes. 
The Monitor also uses vJriables A, B, C, AS, BS, CS and OS. Thus, 

those m em ory are1s {& 7900 - & 1911 l nd & 78CO - & 7SF F) m<11y be 
al tered when 1he Monilot is in operation. 

Operating 1h e Monitor 

Place the PC in the RUN mode .ind use lht OE F ined keys to sclcc 1 the 
v;irious opetat!ons. Always enter ;addresses a,. four h exa<1ecim.-1 d igits 
(using O - 9 ;and ;\ - FJ. M.:ach ine codes should be e nt(: red as lwO·digil 
ht)(;tdecim al 1,umbers. Note that (for ex1f'nplc) 1h e code 00 should be 
entered by k.eying bOlh O and 8, n ot sin1ply B. The & prcfi.)( no rm.illy 
used to indicate hexadecimal ,,..itues 10 1he PC is not necessary when 
resoonding to Monitor prompt$. 

The following dis.cussion providt.'s informat ion on the vse of e.ich of 
the Monilof commands: 
STORE: DEF/ S places the comp1Uttr in the mo<fe used 10 lo.id and 
store. machine code. The 1'.\onitor will prompt for the beginning a.ddress 
at which codes are to be s tored. Respond to this ptomp1 with a fou r• 
digit hexa.dec im.:al address (such a.s 38CS ) .and 1h en press the ENTE R 
key. The program will then show Che address into which 1he next byte 
of code will be placed. The eode mus1 be c incred as a two·digit hcxa· 
decin1.:al numbe( {for ex.:ample, BS) wh ich is terminated by the ENTER 
key. After each byte has been .:accepted, the display shows the nex~ 
sequential address. Y oo may thus con tinue e ntering objee: eode into 
successive memory locat ions. If you wan1 10 skip o,,.er an Address. then 
jus t p ress ENTER without an-,· input. This advance~ the f\"1onitor to the 
next address, leaving th e con1enzs <>f the skipped ;address unchanged. To 
exll 1his mode, key DEF/X. 
V IE\V: Key OEF/V to place the 1'.ionitor in the mode used 1oc.-;<11minc 
the contents of memo!y. En1er a begiilning :u;ldress w hen pronlpted. 
The computer w 1ll then display the contents of 1nemory in gro1.1ps of 
fo1.1r byte~. Pre,.,. the ENl ER key 'to ad,,.ancc 10 the next group o f fou r 
by ies. Us.e Of.f/X to terminate th is mode. 
LIST: Initiated by OE~/l, this command operates s1nl il;atly to V IEW. 
exc.epl th at the nlen1oty C01Hen1s a.re prin1ed in,.te<1d of being dis.played 
on 1he LCD. However, 1wo address prompts will appi:ar: one to indica1e 
1he St.lrting address, 1he other denoting 1he ending IOC:ttion. 
HUNT: Key DEF /H. En 1e r 1hc byte being sought at the prompt. A 
sec(lnd prompt asks for the address .i1 wh ich the 1'.1onitor Is 10 begin 
searching. Whe n a byte having the ii'C1iea1cC: ,,.:ilue is loc;itcd. th..: display 
will show 1he adc.1tcs.s. the byte itself, and the 1htee by1es th•H follow it. 
Press ENTEi'{ to continue th~ St'.ilr(h for anozhe1 occvru.:nec of the 
s.ime byte. 

As an exanlple, 1he Moni10' command makes tt easy to locale the 
codes vsed a1 the beginning of 6ASIC p rogram lines. S imply HUNT for 
the byte 00 ! (The code OD is the ASCII represen1a1ion for "carriage 
te1ut11" us.c:d to termin.Jtc lines of 6ASIC.) Civtn 4000 as a t>eiinnins 
J.ddress (a.s.suming th is A1onitor pt()gt.im is in memory). the d isplay will 
show 40 I£ OD 00 OC 08. This indicates th.i t t he first SASIC program 
line (or the Monitor~ terminates .it addtess 401 E. The next linr nu1nber 
{using 1wo bytes s1aning at 401 F) is 00 OC (line 12 in decimal). The 
lau by te (08) in t he display repri:sc:nts the "lillk" byte. It indi<;ates 
tht nuni ber of bytes that remain in tha.z 8ASIC p rogr..im l ine . H you 
press the ENTE~ key, you will find where the next line ends. Use 
DEF /X to ex it ftom 1his mode. ' 

The HUNT command is ~lso Dighly useful as an aid 10 l<>c:aling 
specific instruc1ion codes when investi.t;:ating R0!'.·1. 

The ~peed a l wh ich HUNT oper<1tc~ dramatically illustr<11tes the 
adv.tntage of using m achine langu a.sc. 
MOVE: OEF/~1 ini1ia1es (his mode. Using it, .i block of siored codes 
of any size nlay be inoved. in ei1her direction, 10 any specified RAM 
loc;uion. The new location may ovetlap 1hc origin.ii. U11less 1hete is 
ovct11pping:, the original blo-ck of code re1n:iins unchanged by the 
operation. 

Prompts request the hes;inning and ending addtesses or th e origin.ii 
block of me1norr • ..ind then the beginning address of 1he location 10 
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which ii is lO be tr~nsfcrred. 

8e careful when u sing 1his command. If an incorrec1 .tddrcss is 
i nadvertently given, yov may destroy pans of m emory 1h.at you did 
not want altered! A wrong !'OQ'o'C operation can aller lhe i\1onitor 
program itself or d inurb pointers in system R.A,.,1 , possibly rcwlting 
in a systefn crash. 

The fo llowing example may be used 10 fam lliari~e you nelf with 1hc 
comm and. ihe. v.ttiilblc J is s tored (by 6AS IC) in i:t AM addresses 
7948 to 794 F. V.triable f\1 begins a1 address 7960. You can c<ipy the 
con1ent~ of variable J into Musing i\10VE . Use BASIC to s tore s.ome 
arbitr~ry test number in J. Ke-,• OEF/t.'i to initiate MOVE . Enter the. 
address 7948 in response 10 the p rom pt SEGIN B LOCK and address 
794F for END. BLOCK. In rt Sponse lo MOVE TO, key ln lhe 11ddress 
7960. Ptc ss ENTE R a t the end of rh is address a nd the ,.,10VE command 
will be executed. You c an then use BASIC to d is,play the contents o f 
the v:iriable M. II should C(lntain the same value u th;u o rlgin;illy 
placed in J. 
BREAKPO INT: ihis coinm and is useful in d ebugging machine·language 
progr.tms. Wha t ii docs is remove three bytes from a p rogram in l<AM, 
31 wha tever address is w ecified , and save them elsewh ere. The three 
locat ions .ire thtn loaded wilh opcodes for an instruc t ion to ju mp 10 a 
registcr·saving rotHine, which saves the conte nts of the CPU registers, 
Oag s1a1us teglster a nd the s lack.. If .execu t ion is resumed later. (fo r 
example , by the Monitor's CONTINUE cort)n) and), 1he CPU registers, 
fl ags and stack will be res101cd. 

Note th.l! !he BREAKPOINl command executed by OEF/ 6 simply 
inserts an insiruction to jump to the register·saving rou tine . It docs no1 
execu te the user's m;ich ine·language program. Also note lh.lt o nly one 
break.point should be in :t progr:un J ! .lny given t im e. 

As a no te of caution: be sure 1h;i1 the aclclress entered for insertion of 
a break.point is th e address o f the first byt~ of a machine·langu age 
instruction! 

JUt.iP: Key DEF /J to use th is routine. The address t 1Htred in response 
to th e prompt will be 1aS:en as the beginning address of the code to be 
executed. 

This c ommand m ay be used in lieu o f a SAS IC " CAL L" insttuc1ion 
to begin executing a rn:ichinc·language program. It must bt used when 
debugging :i program conta ining a breakpoin1. 

If a program containing a breakpoint is e xec uted (using the fUi\iP 
command), BR EAKPOINT REACHEO will be d isplayed when the 
breakpoint ls found. The user may then init iate a ptin1o ut of the CPU 
regis1crs, fl ags and s tack. by pressing ENT ER. 
A LlEi:t.: O EF/A will begin the rou tine for al tering lheco ntent.sof !he 
CP U regis ters following the reaching or a break.point . When 1h c p ro1np1 

•for a particular CPU register appeJrs, th e new va lue should be e ntered . 
Note tha1 CPU rcg:is1cr A con uins one byte , requiring inputting or two 
hex:idecirnat digits. Registe rs X, Y and U, on the o ther hand. each hold 
two bytes. hence rour•digit values should be entered for those rcgisten . 

If you wa nt to leave. a particular regi5ltr und is turbed, press ENIE R 
alone when th e prompt for th <it regis1er appecHs. 

After all d esired alter,l liOn~ have been e ntered, th e three bytes that 
had been rem()ved from th e p rogram by 1h e BR EA KPO INT con,mand 
will be replaced. Exec u tion o f th e machine·language program 1hen C()n· 
t inues from where it lefl off, with the CPU rc1:isters now con laining the 
altered values specified . 
CONTINUE: Execution of OEF/C will cont inue execu tion or a pro· 
gram following a bn:akooint , with no allcration of the CPU registers. 
FIX: Th e O EF/ F comm:inc! replaces the three by tes that were renloved 
by a brcak1>(1int direc t ive. It is only needed if neithe r A LTER o r 
CONTINUE are used following e s1ablishmen1 .;,f ;a breakpoint, since 
tho~ two commands make ~he same replacement. 
EX IT: Us.c O EF/X to ex it from the STO RE, VIEY.' or HUNT modes. 
The command is provided as a convt illence, rather than a nec essity. 
(lhe use o f SH IFT/Ct.. wovtd 3ccomp lish the same effect.} 
HEXADECIMA L equ ivalents of calcu lated results m :iy be obtained 
us ing DEF/=. This ls useful fo1 such th ings as calculating the required 
s ite of a relath·e br3nch. An example illustrating h exacled n1aJ co nver· 
s io n fo llows: 

Enter 3$ • 61 in10 lhe d isplay. Now key OEF/e. The product will 

be shown as 085 7 which is '1he h exadec.inlal equivalcn 1 or the p ro duel 
of the dcd n1ll numbers 35 and 61. Enter &3A56 - &39EB ;and key 
DEF/=. You w ill hive an inst.ant answer for a hexidecimal su btraction ! 

You may also simply convert a decinlal number to hexadecim al by 
entering the number into 1he display and using DEF/=. 

The BREA KPOIN T Illustrated 

To amplify how U~EAK:POI NT and rela ted commands operate , I will 
illus1t:i1e their ~1se with 3 ~Pecific example. 

To begin, input a short, simp le m achine·language program . Put the 
codes into men1ory'u sing the STORE command. Herc is such a 1out ine: 

Addreis Opcodes Mnemonics 
3$CS 48 12 LOXH #12 
38C7 4A J 4 LOX L #34 
38C9 5856 LOYH #56 
3$C8 SA 78 lDYL #78 
38CO 689A l OUH #SA 
38CF 6ABC l OUL # BC 
3801 65 00 LOA #00 
380 3 FOBS PSHX 

3805 F098 P$HY 
3807 FB SETC 
3808 FO lA POPY 
380A FO OA POPX 
380C AE 39 00 STA 3900 
380F A4 LOA UH 
38EO AE 39 01 STA 3901 
3BE3 24 LOA UL 
38E4 AE 39 02 S TA 39 02 
38E7 9A RTS 

A careful examination of 1h is ex:in,ple tou1ine will teveal tha 1 i1 does 
not accomplish ;inyth ing o f any pract ical importance. The purpose o f 
the r(lutine is simply to illustrate how some o f the Monitor fealu res 
perform , 

1\ f ter sto ring the ex:.1mple codes, use VIE\V to make certain ;:ha t lhey 
have been ente red c orrectly . Then try execu t ing the program with the 
!UMP command, giving address 38C5 .is the response 10 the BEG IN 
prompt. io sec whether the p rogram d id what it was designed to do , 
use V I EW again to see if addresses 3900 to 3903 cont:rin appropriate 
values. 

Try a !)teakpoint a i 1he a ddress 380 8 by keying DEF/ B a nd en tering 
3808 3t the pro inpt. Then execute JUMP again using 38C5 as the 
starling location. lhe 6REAKPO INT REACHED message should soon 
appear. Assum ing tha1 your PC is connec ted 10 ils prin1e r, press the 
ENTER key. Coinpare the printout against what lhe machine·lang1.1age 
routine should have ;iccompllshcd 10 1h;i. t point . (The " CIZ' ' in the 
prin tout means that flags C, I and Z were set at the 1ime the breakpoint 
w:as encountered.} 

You can then alter the contents of, say, tcgis1ers A a nd U, then see 
whe1her 1he altered values eventu ally fi nd their w;iy 10 :i:ddresses 3900 
to 3902. F irst. key OE F/A . The prompt "'A :" appears 10 request a new 
value for register A. Ente r. for trial purpo ses, "80" a nd p ress the 
€ NTt R key. Skip over changing X a nd Y by jus< pressing ENTE R when 
their prompts come up . When ' 'U:" appe;ars , input FFEE as a new value 
and then press ENTER . 

Use V IEW $1arting ii! Jddrcs_s 3900 10 verify that 1hc CPU ahcra1ions 
1ook effect. 

Key DEF / F to rep;1ir the breakpoint . You will be informed t h.:1 1 
there is no breakpoint to be fixed! Remember, using the AL iE ~ 
feature au1om atkally "fixes" th e bre.1kpoin1. If you try e i1het A LTER 
or CONTINUE ~t this point (withou1 Pulling in :ino1her breakpoint), 
you will gel the s.ame response. 

However, there is no bu ilt·in protectio n against your entering a 
sec.;,n(I breakpoint w1thov 1 having fixed 1he fi rs t one. If you put in 
more than one breakpoint at a time, the FIX routine will o nly co rrect 
the las1 one en1ercd. {The t.1onilor will have 1h cn lost tracS: of where 
you placed the first breakpoint and what the original bytes were.) 
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Progr.-n Mochlnt LtmgUoge Portion of Monitor 

3E4F BE 3F DE SS 3F2B 46 9A BE 3F 
aEs3 3F SA J9 84 3F2F DE FD SA F4 
3ES7 SJ 04 SI FS 3F33 79 0S FD 28 
3ESB FS FS SB FF CIF37 FB AS 79 0E 
3ESF 46 BS 71 43 3F3B 00 2A AS 79 
3E63 BS 3E 43 BS 3F3F 00 80 28 84 
3£67 BA 0E 9A EB 3F43 96 81 0E 89 
3E6B 3E 70 FF FD 3F47 04 04 16 Bl 
3E6F SE FF FD CB 3F4B 0B FS BB 03 
3£73 FD B8 FD 98 3F4F FD 62 93 07 
3£77 FD AB FD AA 3F53 9A 24 FD CA 
3£78 FD CB FD 4B 3F57 FD DA B4 A2 
3E7F FD BB 46 5B 3F5B 0B 94 A2 IB 
3£B3 3£ SA 00 FS 3F5F 47 53 BB 04 
3£B7 4£ 49 9 1 05 3F63 FD 62 93 0B 
3£BB AA 7B 4B £9 3F67 9A F 2 4B 79 
3£8F 3£ 70 00 9A 3F6B 4A 10 BE DC 
3E93 4B 3F 4A 19 3F6F 20 S8 78 SA 
3E97 BE 3F 9A SA 3F73 E0 48 7A CD 
3E9B 00 48 3E 4A 3F77 6C B7 00 BB 
3E9F AF AS 3E 02 3F7B 02 BS 2D BB 
3EA3 6A 04 OS Bl 3F7F 20 SJ D0 00 
3EA7 02 FS 46 44 3F83 04 FD 28 BE 
3EAB 88 0B BE DE 3F87 32 56 CD 2A 
3EAF 43 49 SA S5 3FBB 5S 0S BE 44 
3EB3 4B 48 3E 4A 3F8F BE 3F BB 6A 
3EB7 03 BE 3F 9A 3F93 03 BE 3F AE 
3EBB SA F0 BE 3F 3F97 88 0S 9A SA 
3EBF 9C SA C0 BE 3F98 E0 SB 7B BS 
3EC3 3F 9C BE E3 3F9F 20 51 BE 02 
3EC7 48 3F 4A 19 3FA3 SA E0 BE 3F 
.3ECB 45 18 4S IA 3FA7 BS BE 08 S8 
3£CF FS FS FS 49 3FAB 7B SA D0 BS 
3ED3 00 9A 4B 3E 3FAF 20 51 BE 02 
3£07 'IA 09 BE FC 3FB3 SA 00 4S BE 
3£08 4A 0.7 BE 06 3FB7 07 SA C0 84 
3EDF 4A 0S BE 02 3FBB BE 3F BF 04 
3£E3 4A 03 48 3E 3FBF 58 78 28 Fl 
3EE.7 BE 3F 0.7 8£ 3FC3 BE 3F C7 A4 
3EEB ED AA 30 FF 3FC? f 9 89 0F 83 
3££F FD 0A FD 4E 3FCB 30 87 3A 81 
3EF3 44 58 3£ SA 3FCF 02 B3 06 SI 
3EF7 02 5S 41 4E 3FD3 59 00 FB 9A 
3EF8 49 91 06 FD 3FD.7 SA 00 BE 3F 
3EFF BA FD EC FD '3FDB E9 4 I 9A SA 
3F03 2A FD IA FD 3FOF C0 BE 3F E9 
3F07 0A BB 08 FD 3F£3 08 BE 3F E9 
3F0B BA ED C0 00 3F£7 0A 9A SB .78 
3F0F FF BE 06 FD 3F£B BE 3F F6 Fl 
3FJ3 BA £0 C0 00 3FEF 2B 8£ 3F F6 
3Fl7 00 BA 00 00 3FF3 A2 FB 9A SS 
3Fl8 00 00 00 00 3FF7 B.7 40 Bl 02 
3F IF AS 79 IS F7 3FF8 83 0B 89 0F 
3F23 99 03 46 BE 3FFF 3F2.7 3F SF 46 46 9A 

Cr~sh Recovery 

Anyone expetlmentlns with ma~hine language soon learn~ 1hat lhc PC 
(or any computer!) b 10111lly unforgiving of errors. There are none of 

P1ogr.,-n BASIC Portion of ,t.fon/101 

10: "="AREAD C: INT REACHED .. 
CALL &3F68: ~6: CALL &3£93 : 
CURSOR 21: LPRINT "ADORES 
PRI NT CS: END S: '' ;CS:LPRJNT 

12 : "S"GOSUB 68 "FLAGS : ·;es 
14: CALL &3FB8,A: 4B:CALL &3£84 : 

WAI T 0 : PRJNT A LPRJNT "A : " ;BS 
S; : WA JT : JNPUT :LPRJNT ··x: •· ;Q 
" : "iB$: CLS : ~:LPRJ N T "y : ·• ; 
CALL &3FD7,A: Q$:LPRJNT "U : " 
GOTO 14 : cs 

16 : CLS : A=A+ I : 50 : 8=64-PEEK &.3E0 
GOTO J q J : IF B>0LPRI NT 

18 : "U"GOSUB 68 "STACK : ' ; :A=&.3 
?0 : CALL &3FBF, A: E0A : CQR C=J TD 

0 RJNT AS: GOTO B: CALL &3FAA,A 
20 :LPRJNTBs;: 

22: "L"GOSUB 72 NEXT C: LPRJNT 
24 : CALL &3FBF,A: 52:-.PRJNT :ENO 

LPRINT As: IF A 54 : A'GOSUB 76: 
>BENO iNPUT ··A : ·· ;es 

26 : GOTO 24 :CALL &.3EOS 
28 : "H'TLS : INPUT 56 : INPUT ··x : ··;as 

"BYTE SOUGHT : : CALL 8.3£09 
" ;As : CALL &3FO 58 : INPUT "Y : " ;Bs 
E, C: GOSUB 68 :CAIL &3EOF 

30 : CALL IUF JF, A: 60 : 1NPUT "U : ·· ;as 
PRI NT AS : GOTO :CALL 8.3EE3 
30 62 : CALL &3 EEC : ENO 

32 : ''M''CLS : INPUT 64 : ''C''GOSUB 75: 
"BEGIN BLOCK: GOTO 62 
., ; AS: CALL 8.3FD 66 : "F"GOSUB 76 : 
E, A: INPUT "END F..NO 

BLOCK: " ;As: 6S : CLS : INPUT "BE 
CALL &3FDE, B GIN: ' ;As: CALL 

34: INPUT "MOUE TO &3FO£, A: RETURN 
' ; AS: CA_L &3 70 : GOTO 68 

c2o : END 7/ : GOSUB 68 : 1NPUT 
36 : "X"CLS : END · ENO: ';As: 
38 : "B''CLS : INPUT CALL 8.3FOE,B: 

''BREAKPOINT : RETURN 
: QS: CALL &3E4F .74 : GOTO 72 
: ENO 76 : CLS : IF PEEK &. 

•0 : GOTO 38 3FlfCALL &.3EC7 
•2 : ''J ''GOSUB 68 : :RCTURN 

CALL &.3E6A,A: 78 : PR JNT '' NO BREA 
IF PEEK &.3E.70 KPOINT'' : ENO 
END STATUS I 929 

44: PRINT .. BREAKPO 

lht friendly "ERROR'' m tSU.ftC"S IS fo'-lnd In 8ASIC, In m1ny c1sc:s, 
the: sl.mpfcst misu1"-cs "'al be' punrShfd by "cr.a~cs" •hkh result i.n the 
PC be:c0ming completely locked up. The onty thln1 to be done i.n such 
wtulllOns 1s to us.t the "All Rc~r" key on the b.t.'k of thc PC. 8u1, .a:fl 
I\ not ncccss.11rlly a.lw.lyS lost! • 

Instead of followl.ng the instru<::11ons aivcn in 1hc m.lnu.al when .t 

er.ash occurs, try using the followini .ippro.lch. Nine 1lmc:s out of ten 
your progr.im will still be intilct: First, do not hold in tht ON key 
while prcuing .. AU Rc~t." Secondly , ihcr you obt;riin "N EWO~ 
Cl'I ECK" on 1hc displ1y, 40 not c.xcculc NEWO! lnste1d, key SH I FT 

Do not sell this PDF !!! POCKET COMPUTER NEWSLETTER luuo22 5 



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

1nd then CL (SH IFT/CL). Then, survey the dam age, if any, to the 
contents of memory. If you find things m essed up beyond repair, 
then you will hive to key in NEWO and s tart over. Of1cn, h owever, 
you will find memory co ntents rct1lncd with little ;111lcra lion. 

SIDELISTER 

Mtl Beckman, 717 Wtst Broadway, Winona, /.IN 55987, developed this 
program and lh c following narra t ive: 

One inconvenience o f pocket computers 1h at I h.id resigned to put 
up with Is th e h:ird to read program lislings p roduced on those ltcny 
weeny printers. Recently it occurred 10 me that Sharp had nearly 
provided an .illernative to this in the form o f sidew.tys p rln1 ing. The 
abllh y 10 print sideways going up, down or inv1:rted is p rovided by the 
ROTATE command. ROTATE 0 causes tex t to print normally . Using 
ROTATE 1 turns the ou tput 90 degrees clockwise; ROTATE 2, 180 
degrees: and RO'fATE l , 270 <1cgrecs. After i ROTA'fE has been 
execu ted, .tll subsequent LPR INT d irectives will print in tha1 Orienta· 

1ion. You migh t expec r 1hat entering ROTATE 1 followed by LLIST 
would cause 1hc program listing to p rint sidew.iys. The nice 1hing .ibo1.1t 
such a lis1 ing would be the ablliry to print Ions lines without those 
eyc·jogging con1inu;11ions that occu r when lo ng lines have to be prin1ed 
down :i COium n. Al11s, 11 is not 1ha1 simple. 

ihc f\1onitot progr;am does eonti in a few safeguards. If you neglect 
to key in an oddttss before p ressing ENTER, the compu 1cr will repea t 

,1hc prompt. If yo u forgc1 any of the lh rcc addresses required for 1 

MOVE, i i w ill rcs1:ir1 1hc en tire ,\tOVE rout ine ftom 1hc beginning, 
And, if you use the hcxadcd rn.il conversion roulinc wilh a rcsull 
exceed ing FFFF (or less th an - FFFF), the ~1oni 1or will PUl 1h e word 
ERR.OR into the display. Otherwise, you arc o il yout own ! 

Comb ined Mo nitor/Ois.;aucr'nblti 

The use of 1his •'-1onitor program can be greatly enhanced by coupling 
i1 with the Oi~ssemblcr program publhhed in PCN (Spccb.I Edition 
accompa nying Issue 17). Those who have 1he Dis;issembler on a c is.scne 
can simply MERGE that progn1m wilh this Monitor. To f;i cill!a1c join t 
u se of the Moni1or and Oiussembtc r, change 1he OisasscmbJer as 
fol!ows: Where There: h .t Will. , • 

I). lnset1 ''0 " as~ label at the beginning of line 10. 
2~ . Oclete lines 90, 91 and 92 as they a re no longer needed. 
3). h wou ld also be a<1visablc t<> e liminate lines 12, 80 ,\1\<1 82. 
Now DEF/ O inay be used to O ISASSEMSl.E! /\ printed list of 

m nemonics generated by the Disassembler is often of considerable 
help in finding elusive m.ich ine·langv<i,ge progr:.imm ing errors! 

If you are Interested in c!Oing m a,c-h int·language p rogramm ing on 
your PC·2/PC· 1 500. you should find th is Monitor of considerable 
value. The 1339 bytes (ftom 2ddress &-38CS through &30FF) 1ha1 
<i re available for machine-la nguage roulines should be adequate for 
most purposes. ( If yov arc a ble 10 w rite longer routines, you should 
h;ivc little d iffi culty figu ring out h ow 10 relocate the Monitor progr.lm!) 

A somewha t clum sy method or obtaining :i sidew:iys progr;im listing is 
to wr ite a sn12ll ba5ic program that PEE Ks a t the entire program and 
prln1s it using ROTAT E and LP KINT. Thai is what this program docs. 
It is really not an ideal solution 10 lhc problem, but it does produce a 
sideways lis1ing. T he p rogram i5 de-.signcd to be .ippcndect to the end <if 
1 v.scr's p rogram . T hu5, i1 uses high line nvm bers (64000•) to avoid 
conflic t with the user 's code. The ou tput may be p rinted In e i!h er 
CSIZE 1 o r CS12E 2. i he former perm its up to 8 4 characters per line 
.ind is nice for arch iv.ti list ings. CS IZE 2 p rints up to 42 c harac1ers pc: 
line :ind h good fo r debugging sc.s.sions. The progr1m automa1ically 
.tdv~necs to a new .. page" (2fte r 20 lines a l CSIZE 1 or 10 lines a t 
CSIZE 2). It al50 cortt c tly continves u nusually lo ng statem ents o nto 
the ncx1 llne when necessary. 

PtOijram Sidelis1tr 

• 

64000:''L''REM SI DE 
LI STER 

64025:Z=2 :X=212- Zl 
6 

64050 : GRAPH : 
GL CURSOR (X, 
0) : SORGN 
RO TATE 1: 
CSJZE Z 

64 100 :X=0: L=0 : C=0 : 
M=0:Q=STATUS 
2-S TA T US I : 
LPRJNT "* TOP 
t" ; T J ME 

641 05:GOSUB 64200 
641 J0: JF PEEK ( Q> = 

&.FF END 
64J J5: LPRINT USI NG 

" "" " """" j PEEK (Q>*256 
+PEEK (Q+ I) ; 
! I ' II ' 

' ' 64J20 :Q=Q+3 :C=C+7 
64125: JF PEEK (Q)= 

&.0DLET Q=Q+I 
: GOTO 64105 

64130 : GOS UB 64400 
64135:GO TO 64125 
64200: JF C>MLET M= 

C: JF M>(84/Z 
>LET M=841'Z 

64205: C=0!X=X- Zf l0 
: GLCURSOR ( X 
' 0) 

642J0: L=L+J: JF L= 
JNT <20..- Z> 
GOSUB 64300 

642 J5:RETURN 
64300:L=0:X=0: Y=- ( 

Zf M:t6 . 4): 
GL CURSOR (X, 
Y>:SORGN :M= 
0:RE TURN 

64400:J F PEEK Q>&.E 
5GO TO 64450 

64405: JF C><B4 ..- Z) 
GOSUB 64500 

644 J0:LPR JNT GHR$ 
PEEK Q: C=C+ I 
: Q=lH J : 
RETllJRN 

64450:U=PEEK (Q):W 
=PEEK (Q+ I ): 
U=&.C053 

64460:N=PEEK UAND 
&.0F 

64470: JF <PEEK ( U+ 
N+ l) =U>AND ( 
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PEEK (U+N+2> 
=W> GO TO 6449 
0 

64475:U=U+N+5 : JF U 
>&.C34BLET U= 
&B054: GOTO 6 
4460 

64480 :1 F <UC &.C053> 
AND <U>&80E2 
>LPR! NT "? " 
; : Q=Q+2: C=C+ 
2: RETURN 

64485: GOTO 64460 
64490: JF ( C+ N+J )> < 

84/Z>GOSUB 6 
4500 

64495:FOR J =JTO N: 
LPRJ NT CHR$ 
<PEEK <U+J)) 
; : NEXT J 

6449B: LPRJNT '' '' ;: 
C=C+N+ I: Q=Q+ 
2:RETURN 

64500: GOSUB 64200 : 
LPRJNT " 

•·;:C=C+/; 
RE TURN 

STATUS l 739 
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How It Work s 

The first t.ask of Sldt listtr is to dt te rmine where the: progr.un il is goins 
10 list uaru in mem0ty. STATUS 2 lcss STATUS 1 provides that va lue, 
Sidelis1er thus star ts PEEKins at that addrct.s a nd stops when i t finds a 
he.i<adeclmJI v.11 lue of F'F as that is the v.alu c used to signify rhe end o f a 
progr.am . 

BA SIC st:1tc1nents a re not ac tually stored ch.i t.acter·for-charac ter in 
lhe PC·1SOO/PC·'2. Yo co nserve space the llne number Is saved .as i iwo· 
byte bln.ary value .and keywords are conven ed Into two·bylt " 1o kcns". 
The form.at of ~uth .a comprcss.ed BASIC statc1r1ent line i~: 

tletementt &OD 

The tc)l; t lcnath byte shown in the dl.agram ts u~d by the BASIC 
interpreter to cnible it to rapidly scan forward 1hroug:h a progr.11m. 
Since !he Sidelin er prog1.11m will be procculng every program line, ii 
can hinorc this byte . The code &OD .Jt the end of every p rogri m line 
1c 1>rc~cnu .11 n ASCII c;11rcl.Jge return. II Is used by Sidelin er to advance 
H> lhc ncx1 line 10 be prin1cd. 

'Tokens .Jrc exp.11nded back in to keyword> using the kcyword/1olc.c n 
table stored In R01\t This is the ~rne u.ble tha1 1he BASIC interpre ter 
us.ts.. Thetc ~He ac1u1lly two t.11bles. One \t&rts &t ;11ddre\t &COS3. 1hc 
Other •t &80S4 (for the CE-ISO p1irucr/c1ut11c \l.Jtemcnts}. E.11c.h 
11ble cnuy h f0tm.11ned .11s folio,., : 

ltnglh bytt keyword toke n COdt ackfress 

The first byte of the 1.11blc en try con1.11lns the length o f the key word in 
the fou r low·otdtr biu . T he high·<>tder bits arc .11pp.11rcntly used as som e 
son of fl:ig. Cx.1t1c:ting the four low•ordcr blu Is accomplished by u sing 
an ANO with lhe v1luc &OF. The e xp .11 ndcd kcywo 1d appears. nex t in 
the 11blc, followed by the 1wo•by te to ken v;atue uJed to represen1 the 
ke yword. Token\ .11tw.11ys btgin '#Ith .1 byte sre.Jter than &ES which 
mike\ them ca~y to idtntify. Tht 1as1 two bytes of e.11ch entry ront.11in 
the .1dd1ess of the R0.\1 routine that proccsi.es the s.t.1tcmtnt. 

A S mptc 8ASIC loop i.s used to sc.11n lheJe I.Ible\ .1.nd transl.1te the 
tol.cns into cones.ponding keywords fot 1hc listins. A b!.11nk is .11dded 10 
the e nd of e.ach key~otd for S?.JCitt1. 

Refe111ns 10 the S1dehster pro-gram llstln:i. hnes 64000 - 64 100 
perlotm ••housekeeping ... Note v.l11.1ble 2 in line 6402S. Set 1his 10 

select the CSllE v.1lue ( l or 2) desited. While v.11lucis of 3 1hrough 9 
could concciv.ably be used, the. lis1ings would be unduly large. Lines 
64105 64135 cons1l1u tt t h e: nlain prosrarn loop. It c xtrael\ and 
prin1s lhe llnc: number, chec ks fo.r a C.Jrtla~e rclurn c;ode, and 1erm i­
na1e~ upon encountering .11n &FF byle. The "ne..., line" u>ullne begins 
.111 line 64200, the "new p.11ge" a? 64300, and the print 1outine at line 
64400. Tht print rout1nt fetches.~ byle, determtntt. 1f it 1\ .1 token that 
netds. t~pinMon, txp.1nds it if requ1rtd, 1hen print~ .1i:>prop1i.111cly. Line 
64SOO 1s U\td 10 continue long st.Jttments onto lht next line. 

IS It Pr1CllC41? 

After comp.ar1n' 'll.l:1ous prosr;11m listing\ In vcr11c1I ilnd !Ot<tewiy" 
form.us, I s1rongly preftr sidelistings. The climin.1tion of a 101 of 
con11nu~lion lines improves readabihty. Oebuggtng i progr.i.rn from .11 
sideways fining is. less s t renuous. on the eves. r hc: logical flow o f a pro· 
grain scc<ns 1no1e .11pp1ren1. h is nice to be able 10 fo ld a listing between 
" p.;.gcs" tht1cby elimin.11ting annoying c rtases In the middle of a line. 
rhe hor1ZOIHlll J.H.Jngemt'nt is ta.Sier tO scan rh.Jn .I s.klnny 'llCrtlcal 
prin1out. I would use 1his lis1in.i form.111 cxclusl..,cly 1f 11 could be 
obtained withou1 undue efforL 

E.1rhtr I si1ted 1h1t this was not tht ldt.11 JOlu1lon to the sidclis. tin:1 
ptoblt-m. The bes.I ).Ofution would ~ 10 have the cap.1bitity provided in 
ROM. tti1ybe some fu1urc "crsion of lhe unit will Include this future. 
The progr1rn s.uffers from .11 numbe: of dis1d\ljn111es th.111 m .1ke prac ti· 
c;11I 1pplic.11tion doubtful in hs present form. Not the least of th ese i1 hs 
slow execution speed. looking up tokens. with 1 BASIC \eilrch roul inc 
is no1 qu ick (t.;.king I - 8 s.tconds e ach}. Another dr.1wback is h aving to 

append 1he pro1r.11m 11 the end of ea'h pro111m th.li t is to be"° listed. 
This butdtn ' .Jn be cued by mcra1n1 the routine from t.11pe, but the 
code s11U utllh:t s v.11tuable memory sp.1ce. 

Howe.,.er. I did not wrile Sidcllster a) .1 pr.11ctkal an\wcr to 1hc 
problem. II w.11s .11n e.xpcriment; ;a tool 10 inlcSllgate the us.efu lncss of 
such lh 1h13s. In 1his capacity it h.11\ served well. rhc progr.lm Is fun'• 
1lon.11I, bu l no t e ffi cien t. h wa.$ developed using the simplest method s 
4'11.Jllable without regard to extcu1lon speed 01 mtmory us.11ge. This Is 
"'Viable way to approach m.11nv sof1ware PH>JeCt\: Programs can al.,.. .11ys 
be "tuned up" later: ge1 thtm running first! 

tmmcdi.11te improvements readily come 10 mind. Somewhere in ROM 
Is .1 1ou1ine th.lit will terurn a li:cyword when 11,en l 10ken as Input. 
f 1nd1n1 this ra.,Henc would COl'li1de1~bly reduct the eAtwlion tirne .11nd 
Gut tht ptogr"m si.zc oerh.1ps il'I h.111f. There miiy ,.ell be .11 R0\1 routine 
th11 returns eJ11p.Jnded st.11tementi, llnc·by-l1nc If not, m.11chinc·l.11nsu a1e 
routlnel could a(COmpli!Oh r1emcnde>us >0etd onh.tncemcnts. I do hope 
lha t other lngtnious. persons will 101\,e lhc OYUinc prese nted here a.nd 
produce a Son of Sideliste1. Perhaps 1ddlt1onal features. such .JS the 
1bllh v 10 ptint jusc selec ted lines or s'lp to .1 new page could be .lidded. 

If no1hing el\.C, perh.11ps 1ht lnform;uion 1,li).(IQ)ed about the internal 
stot.11,ge of the 1okeo l .Jblcs ~nd BASIC progr;im s.tor.11se may Inspire 
01he:1s 10 create additional programming tools! 

Ex.,,-.ple Ourpu: from Sidthsttr Progr~ Using CSI~ E 1 

~CP• e l 8 14 . 69M 
Meeel "t. •40\ 1 100.J,U> 
641111 t • l•Jt-21>--Z--O 
O..Me•~ 1k.C\ltM» vt. •1•SCfl~ ·~r•rr 11c.,1u z 
o. 1• u1 .... ...... ,c-erl\o41Q.-$UH\ll5 ?-tr• M Pt.nJ.ltf - • fCW"• •1TJf< 
04 J t;5 I 6C)5lJe 04ZN 
0• 11 11 I, ft1)r ( O) "'V'(>o;) 
0•1 101Ll"tt1,.r \.1611'16 · ••••••• 1•nY t t 1'1;.o.•,.m lt .. 111~1 - r 
041 21•o-9• .l•C~·1 
O• l2~1 I, l'ttlr ( ff} ....... 0L£ 1 ~l • IOfO 641~ 
64 1M1~ O••M 
04J ,a.,1c;.oto 0.-. 12~ 

0• 2'M• 1' C>ft...!t l'\"'Cr " n>l t 4, l)Ufl n-t-4,l: 
0 42'4• C-t1x~·t•Jt1G&.C\lltS<lft l JCo ' ' 
0-4 2 11• L-t.•J • IF L• lNf ~2 ... Zl 60$UI t•MI 
04)10• ~1\ft 
o._,..1L-.•X .. 1'<- l l lfl• 0 , -4 l•6LtVllG()jt \ JC. 'fJ t "°"'" 1n.oo111•CrutK ••4•• r' J"CD" •,u~rc 04•~ _.. • ..,,Ir C•t• 4,Z:J6C$1.11 0 4_,.. 
• • 4f • •lnHH O.• !'a." QJ1C<• 11o--t.o 11..:"""' 
• • •&t•\1-orCIY t • .l• '-"f'"CD' l .. IJHrt.(~ 
...... """f'"CD' t.......o ....,. .... 
6'1• 11t II t "1t'lr t~1'41J'°"'i:ir.tl t '"rct '"'"~)J~.ltiQ1Q ··~ 
••• 76 1""""""""">1 If ~>C.C".14k.CI l;ooU.,,H(llOIO .. . .. 
• • • M l " t\KC.C'U.111..0 Ctl>l.HOJ~l"' I "? •11 ....... )1C"•C"•J1 11:(~ 
• ••t.st GOfO •••M 
.. ... ~ " \(- l)>tt4;1J6C~• ••Mt •.• .., .. °' ./ • l?O :OIU'PJ :>I o.t• , , .. "" llrJu 11!'o()cr J 
t ••M•i.r!rlht • • 11C-C'"t1""l t 9"o-.. 11 1tt r~ 
••~' "°'°' o.i .. 11.ni .. r • • 1 1C• ('•1111t(l'Vt!o 
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plotter and a Wafc:rtap' digil&I tape drive. Olhct add·on1, 1,hcdul~d co 
bt l'lliil.1ble by the third quarter of 1983 Include: .II w.11nd input device, 
modtms, printers .11nd l bl.Jc:' 1nd .,., hfte TV moniior. Tl'l.cst dc,ices 
are "''° s.1.1d to operate '*•lh the new ll-99/2 8.11.sic C<>mputer, i"'d, 
uun.1 .1n 41PPropri.11tt .11d.11pttt will worir. "'"1Lh tht Tl·99/4A f.11mlly 
Compu1et. 

list p11c:n of the three 1mrne~1.1tclv•.i\·ailablt" peripl'ler•ls ire: 
$99.95 for the RS·232 1nterf•ce, Sl99.9S for 1he 4<olor ptlnter/ 
ploller, •nd S 139.9S for the Y.1afen;apt drhe. 

The \Y.tferc.apc drive will be cip..Jble of trJn5,ttting data in d1g11.111 
forn'l.J I i l .1pproxim.11tely 1 kiloby1ie per second. This is conslde1.11bly 
f;1stcr 1h~n nlOSI 0 1he t ponable sys1cms now on the m arket. 

l ex.1$ lnstromenls has JISO .1nnounced an ;11rray of 22 so ft w.111e 
applic11lon pa.,kagcs .11s. being lmmcdl4tely .1V.1i1;11ble, whh .another S3 
p.11ck• &c• planned for inuocfu,11on b y the 1hltd qu.1111er of 1983. Some 
s.oftware will be supplied on W.1fert.1pt) ;at S 19.9S each. ThtSt ln,lude: 
Elementary Oyn.11mics, Rtg1cssion/Cunt' F 1t11ng. Pipe. Oc,st.g:n, Ptoduc· 
t;on a.nd Pl1.nning, ln,cnlOfy Conttof, ElccuK.11 Engineeting, Tht1mo­
Oyn1mks, Pho1ogr.11phy and more. Othet sohw.Jre pickilg.c'S- will come 
In plua·tn R01'1 caruidses. Thes.c in clude: ~,1.1htm.111ics, Finance, Per· 
speciive 011wing, St"tistics, 8us.lncss C1;11phlcs, Nonp.11t.amctrlc ~tails· 
t ics, and Ad'llanctd Elec11lcil £ n1tince11ng (ill SS9.95 e.11ch}; .11n £di1or/ 
Asstmblcr {$ 124.95) and two g .. mes p.11c:k;11gcs (a1 S39.9S e .ach). 
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26 K OF RAM IN THE SHARP PC-1500 OR RADIO SHACK PC-2 

Tht pro/tct diJCuJStd In this orlk~ should only be t1tttmpttd by uptr· 
knctd tltctronk t«hnklans. Whll~ lht srofl o/ PCN fun wccessfully 
lmpltmtnttd this mtmcxy txpcnJlon on o Sharp PC·IJOO. Ir Is our op/,,.. 
Jon that 1h1 proctdur1 could btJt be dt.sctlbld as tlslfy. Tht amount of 
rlsJt Is rtluttd 10 tht dtgrtt of t~ptrftnc1 ont haJ hod working with 
mlcro-tltcrronlcl. Anyone otttmptlng thlspro/tct should bt wtJJ owott 
that o mlstokt could r1wl1 in damagt to tht poclttt computtr and/or 
mt.mory modult{s). Furthtrmort,, rht 111ry act of otttmpting to fnstoll 
this modification w/11 11ofd any worronty on the p11r1 of Shorp or Radio 
Shoe It Thus, If 11(11-r 1111/twlng tht on kit, you do not ft tl you hwt tht 
txptrltncc to ptrform tht op1rt1tlons rtqulrtd, ~ su,,eJr you have 
fJ"lkMt. Ru/ 16K mt.mory modules may be OV<llloblt soontr than you 
thin/ti 

h is poulble to Inst.a.II 16K byies of CMOS RAM lnsfde the Sh.trp 
PC.fSOO or Radio Shack PC·2. The installation does not requ ire cuuins 
any circuit er aces o r changing .tny chips. The module slot on the back 
will still accepl any RAM/ROM plug•ins a.s Ions as they do not use any 
addresses below &4800. Thus, a 4K or (slla;htly modified) SK module 
cr.n be plussed In, "'aklng available up to 26,426 byte,. o f OASIC pro· 
gram space. The ln!lallation requires abou1 25 hour·s work and two SK 
modul" (CE· 1 SS). 

One: of 1he very nk.e featu res of the Sharp 1,. 1ha1, each time a hard 
{lS second) reioet Is done, the compu1er .tutomatkally checks iuelf 10 
see how much c.on1lguous memory k lnsUlltd and sets the pointers 
accordlnsJy. There .tre no switc.h~ to s.ct ma.nuaJly. Thus, memory c.tn 
stirt at addreu 0 and extend to at lea.st &6800 (hexadeclmll 6800 or 
26,624 decimal). 

The unexpanded Sharp has 2K of u"r RA"t a1 addtt:u &4000 to 
&47FF. Addfng a 4K module extends t.he range to &5 7FF, You would 
expect 1he SK module to address the range &4000 to &67F F. It does 
not. Instead, 1he SK module addre.sses a range f rom &3800 to &SffF. 
For some unknown reason, Sharp did not connect tho internally de• 
coded Y4 NOT (S4) sia;n.tl from the 40H138 ln1cgrated circuit 10 any 
pin of the module socket. Therefore, the uppcr6K of an SK module is 
selected by S1, S2, and Sl. while the lowes1 2K is addressed by .tnother 
40H138 (1 of S dccodtr chips) inside the module. Thi\ .t,pp.trent 
ove1liJht and ruultina couce-tion Is very fortunate (or us. The module 
dccodft chip wUI bf: use:d 10 d«Ode the addrcsi<s from 0 to &3ffF. 
This m.1kes implementation of the 16K expansion e.1sy. 

In the Ridio Shack PC·2 ve11ion, the S4 slgn;aJ i" connected by a 
jumper 10 the NC pin of the module socke1. Nevcr·the·lc:u, ihc Radio 
Sh.t.ck 8K modules which I h.tve e)Cam lned do not use It. They contain 
the sa.me 40H 138 for decoding, just ;is the Sharp version docs. 

The 8 K RAM modules ;ire not s.ealcd shu t. The upper and lower 
halves of the c.ues will readily snap apan to reveal the mulliliyer 
printed clrcuh board inside. The covers can be snapped back together 
with no damigc. These covers should be kept on as much .ts possjble 
to avoid d&maae caused by st.atic clectrlchy. Aho, when m1king the 
moditJcatlons dese-rlbed here, yoo should us.e a )•,..ire arounded sold· 
erina iron (Weller model WP-25·3 or equlvalenl). 

The description that follows usumes 1hat you w.1111 to put 16K in· 
side the- Sharp and plu& In .tn additional 81( (1tvln1 .1 tot~I of 26K). 
Before scanln1, be sure to test tach of 1he SK modules to verify that 
they work. You might find it usele1s to compl~ln about a deftctlve 
one after you h.tve soldered it. 

Opening the C:tse 

To .tccess the In ternal circuit boards of the PC 11 l1 11ecessary 10 r·emove 
lhe back cover. This may be- a.cc<>mplished by removing a total of 
elgh1 screws from the back of the unit. five of 1he$C "'rews arc- visible 
on the bae-k cover. Three more may be found ln,.ide lhe banery ,om• 
partmen1. Once the screws ha,,·e been removed you c.an gently separ11e 
the b.ac:lc of the unit from the front. They rem.aln h1nied together by 
.. plec:e of neJl:lble clrc-u1t1y. 

Add tht S4 Jumper 

This change ls required only if you plan to use plu1·ins in .tidditjon io 

the 16K belns added lniern1Uy. However, I suonaly 1ecommend doing 

ii bKauU; the Radio Shack PC·l "rC"rsion hi" it .and 1o0me of 1heu plu1·ln 
ROM's mi y not work in 1he PC-1500 If you don't put 1t in. If you hive 
lhe Radlo ShKk PC·2. you can skip thli j,tep as .1 jumper will a.lleady be 
ln1t.alled. though not at the ume place. 

On the main circuit bo.trd of the Sharp loOlder .a jumper from the eye• 
let next 10 the screw of the 40 p in module socket to pin 11 (V4 NOT) 
o f 1he 40H138. Th is eye-let conncc:u to the "NC" pin of the module 
s.o<;ke1. See the accompanying d ilgram . 

Ol1gr1m Top and 801rom Vl~w of 81< Mtmory t.lodult 
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Chana• Plua· ln Module Addreuin1.10 &4800 to &.67FF 

An accornp•nylng illustration shows bo1h sides of .t module printed cir· 
cult board. After opening a module, very carefully unsolder and lift pin 
7 of the 40H 138 {US) chip ;away from the printed circuil board un tll it , 
Is pa11llcl Lo t.he board. The easiest way 1hat I ha\•e found to do this Is 
to loop a piece of b1re numbct 30 wire uncfer the pin and pull gen tly on 
It while heatir'l& 1he solder joint. Next, connect a Jumper ( JU1 ) from 
the eyelet above U2 to tht module p In deMinatcd "NC" in the dia1ram. 
Use W>Jder \Parln&Sy and don•t o~erfip the pin much. ~ios1 of the pin 
should remain thlny gold. Make a small V-notch in 1he cover so .ts 10 
avoid pin<hln1 the wire. Re-place: the module covers. 

Plug the modlOed module- fnto th e module 5'01. {Always follow the 
usual orecautions of laking a battery out and holding the reSC"t for 15 
seconds.} After NEWO, MEi\1 should now al.,.e 10042 ~sit did before 
lhcso ch.anges. However, PEEK &7863 should now show &40 (64) In· 
Sic.ad o f &38. STATUS 3 should ylcld &6800 (26624). These tcus wlU 
show whether the address r:ant;e has been moved. 

When lhe tesa have been satisfac1orlly completed, take oui the mod· 
ule. Write !he new .t.ddrrss r.an&c on the label (&4800·&67FFJ. Pu1 the 
module aside until all the rest of the modlfk.tt ion" have: been made. 

Ch.1n1e a Module to Address &2000.&lFFF 

Ootn .tnolhtr module. Unf.Qldct Jnd llft the CE NOT pins (pin 18J of 
UI, U2, .1nd Ul. Add three 1umpers to connec:t the CE NOT pins; (not 
the foll) of U I, U2, .and Ul to d«oder US pins 12, 13, and 9 rewec• 
lively. Roule the jumpers l.S shown by the dotted lines in the di.tgram. 
(Note Ch.ti two of the jumpers will wrap around the edge of the board 
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Photo /tutollotiott 011d Wirl119 of Memory Modults co the CPU Boord 
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fr0tn 1hc bouom to the tot> sides.) 
Withou1 rcpl,clng the covers, plug the module Into che module slot 

(U3, U• . ;iind US visible). Install the bancrlcs •nd execute a NEWO. 
M EM should now read 10042. PEE:K &:7863 should gl'fc &20 (32} .and 
STATUS 3 should s.how &4800 {18432). Remove the module from the 
sl(ll and set II aside. You m ay leave the covers off. 

Change 1 Module to Address &0000·& I FFF 

O pen a lhlrd module. Un~ldcr and llfl 1hc CE NOT p ins o f Ul , U2, 
U3, and U4. Add fou r jumpers to connect the CE NOT pins of U l, U2, 
U3, and U4 10 1hc. decoder US pins 14, lS, 11, and 10 rcspcctiYt ly. 

Once again, lc11ving the co .. ·crs off and being cau:ful to hive the righl 
~de up, plug In this modifit"d module. 
~1EM thOYld now yield 799•. T his is bcc~sc the automJ.tic memory 

checlc will couna onl~ con1igoous memory. II w ill not ~e ahe 2K o f 
memory al &4000 to &4800. PEEK &7863 should give O. STATUS 3 
should show &2000 (8192). Remove the module, leave tht- covers off 
<ind i.el II •side. 

Pr epilre lhe 16 1( Asscn1bly 

Needless to S.&y, space inside the IPC Is limited. The1e is nol eno1.1gh 
room for even one l'IH>d1.1le wilh 1he.: rnodule covers on as the covers add 
a si&nlflc:ant amount of lhickncss. Without covers, however, two mod· 
u les will fh comfor1at>ly sidc·t>y·s idc in lhe wace betwtcn tht CPU and 
ROM and the flexible: prin<cd circuits which oonncc1 10 the second 
~rd. 

Epoxy 1hc two covertesi. modt,.1ICs toccther. cd1e to edg-e, same sides 
up, so that both rows of connector 111.c~ •uc alon,g ont: side ilS shown in 
the aoccompanylng photogr.aph. It dOHn't mauer which module i:s at 
1he left or 1laht. This step will make h1ndlinx and iofdetinc tthe 16K 
u~mblv a ne;u package which can be removed and transferred to a 
different com puter. Remembe r, in a year or two, ;i new, shinier toy 
may come ou t. 

When the epoxy has hardened, tin the eighty gold·pli ted connecto r 
traces. Use plen 1y o f rosin flux 10 ensure aood welling ) 1ld 10 a.void 
brid11ing between trace.s. The usenlbly wlll now bt complttcly wired 
toge1he1 before any of the leads a.re c:onncc1ed 10 the compu;e:r. 

Wire the 161( At.~mbly 

Ulins number 30 ln"'lated wire (prcfenbly Kyna.r or Teflon). prep~rc 
29 -Arcs, each about S inches long. Do 1hl-s by strippinc a onc·fourth 
inch S«lion or each wite, one and three·fout1hs Inches from one- end. 
Then urlp one·elghth inch from each of the cndi.. fold the c;u1rtcr· 
inch section b.t:ck on itself and sqiucezc together with plie rs to form a 
tight h;,irpin as shown in the accomp1nyln& dl1gril.m. 

Diagram Prtp'1totlon of Jnst1lottd 'Yirts 

s , •• , .. ,. ( ...... 

Place the epoxied module assembly In fron 1 of you wilh the U3 , U4 , 
US sidt up and the connectors racing you. Solde1 the hairpin of i p re· 
pa.red wire to 1>ln ADI) of the righ1hand module. · Solder the short end 
o f the SJme wire 10 p in AO 13 of the left hand module. Continue solder· 
ing hillplns and short ends to the temainfn& six1ecn pins 10 the left of 
AO 13. (The three pins to the right of AD 1) will no1 be used. ) 

At the end of each of the wire-s coming from CNO, R/ W, O D,AOl I, 
AD12, and AD13, fbtC-n l ~lfl pitcc of masking t.1pe with the wire 
idt:n1iOcallon written on ii. 

Drest. the wftcs nudy out to tht rlghl 4nd 1wist them 4round each 
other so lhcy form a ne;i.t spinil bundle fot l couple of inches. This will 
keep rhe bundle flex ible ind com pact. Tie a stting or tal)c around 1he 
bundle 10 hold it togclher while you work on the other sidt. 

Turn the u.scmbly ovc1 and soldct the remaining 1wcive preplred 
wires to pins Vc.c, YO. D.'1EO. 07 through 00, J.nd Veg on both mod• 
ulcs. This time mark the four lone wires iolnc to Vee, YO, DMEO, and 
Vas wllh masking t;i.pe-. F inish lhis Moe t.he wmc w;iy you did the first 
side, and make ;i. separate spiral bundle. Atranie the bu ndles side·by · 
sldo so they are no thicker than the module to. 

That comple tes the 1nodule a$St•nbly. A good way to pro1cc1 l nd 
insulalc it is to Cul two p ieces of plaulc packaging tape: mca1ourlng lP· 
prO)(lmatcly 1 Yl by 2!4 inches. and p lace one on each side of the <lssem• 
bly. 

Conl\t'Cl the A»embly to th t' Computer 

No1kc that you we-re not directed to mark the indiV"idual d11a wires nor 
the addre1o1o wires ADO through AD10. Any data wi1e from the .usem· 
bly c an be connected to a:ny d.it~ eyelet 1n the computer in mUCed 
Older. The same is true fos the lddrct.~ lines. except for the: three high· 
esi A01t,ADt2,1nd AD I). Thes-e IJller three should go to their cor· 
1esponding points in the computer to f~c.ihtate 1roubleshoo1ing if nee cs· 
»ty. 

Po$ltlon the assembly over 1he C PU ~nd ROM with the wife bundles 
on the side away frorn the flex c ircuit c:onncc:1io1lS ~s shown in 1he 
photogr~ph. Temporarily f1sien h there with rn1sklng 1apt:. 

S1an with th e lower bundle of w ires. Route each wire l:S nc:a1ly lS 

poi.1olblc, cu1 it to 1he righ1 lena1h, and iulp 1/8 inch of ins.ulltion from 
the end. Then Wider it 10 the pr(>'l)eJ eyelet. •i Shown in 1he .a.ccom· 
panylnc photo11aph and diagram. Start "-'llh 0\1EO, Vgg, and YO, then 
the ef1ht d111wires00 1hrou;gh 07, and fin..i.lly conn«t Vee to 1hc wire 
on tt.c siXI) pin connector. 

Oiegram Conn~cllons to CPU Bootd 
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Connect !he wires from the upper bundle next. S tarting with GND, 
R./W, a.nd OD, cut , strip, and fo1m a s1nau loop arou nd the app101Jrl4le 
p in, Squeeze the loop with needle no,e pllc1s to hold it in place: while 
you solder it. Next, connect the .1dd1CS1o lincJ ADO 1hro1.1gh ADIO In 
any o'der. Finilly, connec1 1he last three address lints AOl l, ADI 2 
and A013 to the proper pin$.. Pln AD13 1lrc.1dy has one jumper con·• 
nected to iL Se sure it stars in pl&c:c when you so!der your wire. 

A.emOVt" 1he masking ta.pt •-hteh temporarily held the assembly-in 
pla<•·· Make sure: no1hin1 w ill t>c scr;1pcd or pinched as you re1~mblc 
the computer. There will be a verv 1t1ht pressure rc.q1.1ired 1s you put.h 
1he two h.1fvcs back toie1hcr. fhi~ it. !he flex citcuit pushing down on 
the .issembly and will not c:iuse any problem. 
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Chcc;kou1 the fnsr .. 11.uion 

A hcr N EWO, MEM should now rc1d 18'234. PEEK &786l 910Yld give 
0. STATUS 3 should show &4 800 (1 8432}. 

Yov "'"Y now plug In rhe modified 8K mOdulc 1h;at you prepared 
e.arlicr. Aller NE\VO, MEM should read 26426. PEE K &7863 should 

,show 0 and STATUS 3 should yitld &6800 (26624). 
Wilh the 8K olug·ln module in~iallcd , and Including th e t ·}S K o f 

pcrmancn1 memory ind 16K of ROM, you now hive 4 3·~K of 
memory or S 1 ·~K if the prinu~r·plo-ucr Is connected. So the next time 
someone. 1sl<s how muc.h memory your "c1lcul1tor" has, I gua.rantcc 
you11 sec a wrprhcd rcx1ion when he finds out. You may have much 
more In 1 onc·pound p.icka,ge thin h e h .as In hk dcJktop computer. 

Usina the Exp o11 ndcd ~tcmor·y 

Entering NEWO alw1ys sea. the SOB {S1.a11 or BASIC) pointer at &C5 
by1es above the fowe5t memoty addrci.s (le.&\'ing 197 by1e5 for the 
sofl keys). After you have ins1.;allcd 1hl5 16K m emory expansion, 
NEWO will sci SOU 10 &OOCS . 

Most prot:.rains can be entered or Cl.OAOed wllhou1 rcg.ard 10 where 
the SOil pointer Is sci. Ho wever. if so1nc of lhe prog.t J..M'S you now use 
or acquire In the future address specific memory locations, but have no1 
btcn "Wrft1cn to be rclocat:ablr . 1hrn 1ht¥ may not run p1opefly. for 
example. if a line ttnum~ring program expcca 10 ttJd 1he \'Jlue of the 
fiNt 8ASIC hne n-umbcr of .a program by U$1n~ a ua1cment su~h a'S: 
10 N•PEEK &.38CS • 256 + PEEK &38C6 
or some ... ,,,.,adon of thil, then it will be lootlna lt tht wrong addre" in 
a <<WTIP\fter 1h.at h.as 1his 16K memory .addillOfl 1n51alltd. 

In rener.d, .any t1mt l progrlm has u.a1cmcnu cont.ajnina PEEK, 
POKE. or CALL, \'Ou should examine 11 10 uc whether the author 
allowed for different memory suriing .addresses. 

If 1he progr,1n1 1s not rel0<: i1 Uble, you Cdn .always run ft by entering 
NEW followed by cl1her &40CS or & 38CS, whichever Is :ippropriate fo r 
1he progtam, before you load it. Th is will cause the compu ter 10 effec · 
lively Ignore the added memory. 

A much beuer s.olullon is to write new programs a nd 10 modify ex is· 
ling ones so that :hey are relocatable. One way 10 do this is by utilizing 
lddrcss & 78-63. This .address (a her a hard res.el) always co1u.ains the 
upper byte of a two by1c <qfuc tqu.al 10 1he lowcsl addtC$S a"ailo1bl~ in 
the PC. ror ln5tanct, 1n oln unexp~n<led PC·1.SOO. PEE K &7863 will 
show &40, lndka1ing th.at the fowes1 m emory addrc.ss l.s &4000. Ahtt 

tht 16 1< t APln1ion. PEEK &7863 will give O bcc.1u5c memory narts at 
&0000. 

You c.an m.li l.:e a program rtlocartable by wbHllutlng PEEK & 7863 
for &40 or &38, wherever they occi;r, Thus, &38CS becomes: 
• PEEK &7863 •• 256 + &CS 
Linc lO In 1he ex ample could be rep laced by : 
10 S-PEEK &7863 • 256 t &C5 
11 N• PEEK S • 256 • PEEK (S+l) 

or, if you mui.t pu1 ii aJI on one prog.ram line, It could be wri tten: 
10 N-PEEK (PEEK &7863 • 256 • &CSI • 258 + PEEK (PEEK 

& ?883 • 256 • &C61 
T1'U1 method ""'ill alw.liyt. .,.·ork 1f lhe computer 15 lnilLIJlle-d with a 
NEWO. Howevtt, h may not work if some a1e1 of memory h a:s been 
set .lislde for another purpose by u'ing NEW followed by some value 
other 1h.an 0. 

A more gc:ncr.11 method of mal<.ins a program complelely teloc;u able 
is 10 use 1he SOO pointer ilS a reference. You can always obta in the 
value of son by: 
SOB• PEEK &?863 " 256 + PEEK &?866 
or by: 
SOB•STATUS 2 ·STATUS 1. 
Linc 10 in lhc example c.ould thus be replaced with: 
10 S-PEEK &7865 • 256 +PEEK &1866 
11 N•PEEI( S • 256 + PEEK fS"'"1) 
Ot by: 

10 S •STATUS 2 · STATUS 1 
11 N • PEEi< S ' 256 • PEEK ($-+ 1) 
This is not as aw1'w.iird or ex1rav<1gan1 with memory .a.s It m ight at first 
:appear, because lhe line 10 <:Jlcula tc SOB (llne 10) h:u to be o'Sed o nly 

once In the entire progrJ.m. The,eaf1er, 1he pto11am cvi simply refer 10 
S wht:MVer S08 is needed. This wlll prob.ably $horten the overall pro• 
aram, 

When this lauer method Is used to m.likc che program relocatable, 
any legal v1luc can be entered fo llowing NEY.' .and the program will load 
;ind run properly, • 

If program authors will begin using !h it. technique, 1hey will not have 
to specify specl<t l inslruc:lions o n hnw to load their programs, <1ccordlng 
10 how much m emory a user h is lns1alled. They can merely specify the 
minimum amount of RAM required by lhelr programs. Then the 
proirtms thcmsch·es <.an 11ke cite of any ... ari11lons In mtmory configu· 
r ation. The prog1ams could even <1utoma1kalfy chec k 10 see how much 
mcm0ty was installtd, and notify the u ser If 1here was no1 enou1h! 

For the Future ... 

You may have noticed that US In 1he ptug·in mOdufc now sen.es no 
purpose. It could be removed altoge•her. Perhaps somtont will w;in1 
to flcure out how to pu 1 i t iny b.anery In that space, so that .a module 
could be tcmovcd, pu t on a shelf, !h en relns1.alled withou t losing Its 
mernory. 

tlilvfng thi5 muth memory will milk e you P.lilnfully aware of just how 
sJow the casselle interface i$. II 1~ke1 ibout for~y rninMte$ to !Ot4 or 
s.ave the en1tre m emory. I hope iomconc diKO\'e" the seGret of c.hang· 
1n1 the baud t.a1c. And wouldn't a threc·in<h disk drivt bt 1 perfe(t 
matchl 

Another Pfhsibilily as 1he prkc of modules comts down would be co 
build two mOft 16K assemblies, mount them In the printer. and addreu 
them .1s •o 10 It 7Fff in the .aflern.atc •ddress t1inge. Programs could 
be moved from there to milin memory as needed. 

Thlt. lmpressi ... e m emory enh.anccmeru arclcle w1s designed and des· 
cribed by: Do1t. L. Corttr, 8oefng / W·16, 220 Wynn Orivt, /'(un fjV/llt, 
Ill 3$80$. 

MEMORY MAPS 

The Sharp PC·ISOO/Radio Shacl PC·2 come s1.andardly equipped "*llh 
2K of RAr.\ (r.indom aiue-.ss mtmOf")') .lit the hcx.adccim<ll addresws 
'64000 • &• 7FF. P~rl of this bloc:k It SCI a.side for US< by the Rtstr\C:d 
Sohlteys. The rem.ainder is available: for user orogr.ams. 

I f you olug in a CE· lS I (or equiv.itent) 4K memory module Into the 
back of the PC, you wlll fi nd that l h c new memory is addre»Cd in the 
range &4800 · &SJ FF. No surprhes lherc 1s 1he memory block simply 
pie.ks up where 1he original 2K blcx:k onds. 

However, 1r you plug in a. CE· lSS 8 K memorv module, you may bt .a 
lillle surptlscd to learn the following: !he module effectively splits ils 

m emory into two ~pa.rate addren ranees 10 surround the 2K block pro· 
vlded In !ht basic u nit! A 2K scc1lon or lht module oc<upies the .ad· 
dreu r.ange &3&00 • &3Fff. Then, a 6K bJocl: pkks up It &4800 11\d 
extends 1hrouJh &SFFF. The optt.atlns S)')ttm provided in the PC's 
ROM ii .able 10 cc.II "-'htre RAM bc-&in-i a nd ends. Thus, when .a CE·ISS 
module Is lnsu1Jled, the PC ch.a.ngti pofn1e15 so th.at the .&tea set .aside 
for 1he Reserved Softkcys star1s Jt the .1ddress &3800 inste.ad of 
&4000. 

In !he memory expansion art icle pr ovided In 1his issue of PCN. Oon 
Carter t.hows how a CE·15S memofy module can be modified so 1hat lt 
optrillcs :is one continve>vs SK block acccnecl as addresses from &4800· 
&67FF, Thi'S b done so 1ha1 lhe 161< 1ha1 Ii. 10 be hlSt..alled inside the 
l>C wlll no1 overlap in the, range &3800 · &3F FF, Again, the operltini 
sys1em of lhe PC is .able 10 de1ermlne where RAM begins and to set 
.aside an arc.a for 1he Reserved Sohl.:ey) accordingly. 

Shirp £lec1ronK,,, however, ha.s wruna 1noth.er surprise w11h it.s 
CE·1S9 memoty module. This b .a spcc:lal billlery-equipped SK module 
1ha1 c.1n ~ configured co operate effr cthcly as ROM or partitioned 10 
operate p.art1..ally as RAM • nd par11.tll y as ROi'.i. Want 10 gue" .lil the 
.address r.anse for whi.t-h thi'S module w1s det.i1nedP It is not the 5amc as 
that of the CE·ISS, which one migh c prewmc. No, it us.es the r.1nge 
&2000 • &3FF F! 
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Now, what diffe rence does It rnakc :is to what address range the var• 
lous memory expansion modules m ljht ullll.t.t? Well, if you only p ro · 
i ram In BASIC it will not make any difference. If you start using 
machine language routines, howe~er, i t c1n make .a big difference. 
Many machine lana.uagc proirams 1re addreu dependent. For lns1ancc. 
the mKhine languaie porlion of N0tlin Robcr•s monjtor p1ogr.am 
publiihcd in Issue 22 of l'CN is dc111ned to rtiide specifically in the 
add1esscs &3 E4F · &3FFF. Once instilled In mcmory at those .address• 
cs, the m.achine language instruc tions must be ptot«te:d ftom lntertcr· 
ence by future BASIC progra.ms, accompliJhed by us1n,g the NEW&4000 
directive. The memoty is effec tively p1nitioned so that .111 BASIC 
s1a temcnt$ .are stored above th e addreu &<1000 and 1hu$ above the 
m.lchlnc langua,ge routine). 

Note 1h11 when th is Is done whh J C(·lSS module installed in the 
system. 1here will sti ll be •bout SK o f RAM av1ilablt fot BAS IC be· 
c1use the: RAM clements extend through •ddrcss &SFFf. Af1s, how· 
t\·er, 1f Ont performs the: SJ me dheCh\C with a CE· 1 59 module in~t.all• 
ed, then a mere 2K of memoty "lcf1 fot BASIC! This ;s t>t-c1us.c all 
of mtmory In thlt module is t ddrcsscd bcfo..- &4000, lc:avtng 1us1 the 
otlainal 2K of PC memory aYallable once the pa111t1oning NEW&-4000 
dir«thc h.as bte:n given! 

The upshot of th ese addres$in1 d1trcren,cs .. mo.ng the v.arcous mem· 
oty expansion modules is th.11 u~cr> planning on employing .addrc:ss­
spcciflc: machine language rou1ii1es will h1.,c 10 plan their module pur• 
chiscs c .. refully. 

EXPAN OEO OISPLAY ROUTINE 

The: xcomp.tnying progr.am us.ts the 111phtcs capability of the PC·2 to 
lnc1eis.e the di"°lay from 16 lo app1oiom11efy 40 d'l<lr.Klers. The 
meu.age c•n be: up to 80 cha11cters Iona 1n which cast it will wr-ap to 
the beginning of the screen. The mess11e is pl.aced in v1ri1blc .\1 S{1) 
.1nd lhe e't.tended display is Invoked by GOSUO 100. ASCII chatactcrs 
32 to 90 ;arc covered. This includes A·Z, 0·9, and 1nost of the spccl;i;I 
characters. Characters outside this limh, such as lower ca.sc, will cause: 
;i;n euor. Numeric info rm:i1ion muse be: Jn 1tpha format so STR $ X 
should be used 10 inser t numeric d1ta ln10 the string. 

S t11cmen 1s I, 10 SCI up the gr1phlc n'auix. 100, lOS is the expand· 
cd dlw>l•y routine. 1000·1120 contain~ th e g1aphic data (but can be 
put anywhere 1t 1hc end - or in i preproccuor 1hat loads the m atrix 
and then CHAINs in the program con111nln1 the t)(pansion subroutine)• 
The sample has a simpfc input rou tine .at SOO, S10 but the ac1ul'I p10· 
11.am can be PIKed where desired with the appr0p1iate ad justment to 
Slltcm ent 10. 

Thi~ p1og.r1JT1 submitted by; H. O#vld )«Itson. 126 Smithfltld 
Orlvt, Endicott, NY 13760. 
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F ILE MAINTENANCE PROGRAM functlon5 .ue 1vailablc: 
S - Se1up new file 
0 - 01,HPU I f llt 

I - lnQul Hf• 

t - Print ti t• oarameten 
A - Add 1 reeord 
P - Print I rKord 
F - f ind record(s) 
C - Chan~e • record 

The rue 1na irHtn:11lCC PfOMrllln allows the setup of a filing systenl to :t 

user's specific needs w ith regard to record site, number of fields, and 
fleld length. The complete fl lc is m emory rcsldcnt for purposes or ac· 
usi. The r«ord t.llt Is dependent upon the numbc:r o( fields and theh 
ltn.tth. Once a file hu been cruted, records m.ay "added, chanicd or 
rc1rlcvcd and the file may be uvcd on cas.settc. The progr;iim wa.s dcvcl• 
oped on the Radio Shack PC·2, and I suspect It will run on the Sh.irp 
PC·lSOO. Using an SK memory module. lhe rollowing condlllon1 m 

Record Length 
Number of Records 
F~kh per Record 
F ile' Name 

80 Bv~tl Me~ 

80 Mu lit record l~ngth is 80J 
20Mex 
16 8ytff Max Cfixtd) 
16 Bytts Mu (fixed) 
80 8yttt MM 

A delete runc1lon was 001 Incorporated In order to con1oc:tve p rogram 
1pace. If a record is crca1ed and 11" no longer needed, label one o f Its 
fi cld5 deleted. When a new record Is desirtd, use the Find function to 
loc1tt the 1eco1d and the Chante function 10 cdh h1" contents to the 
new dlll. 

Field Name If pc1fphc11I p1ognm1 ire: 10 be written on tnc data tlue. Che follow· 

F ield length 
Field Search 5 Fields M11x 

ing fife informitlon will be helpful: 
FS File name 
NS (array ) Fluli:J names 
AS (•rray) Records 
l. (array) Ungth of fie lds 
F Number of lit Ids in record 
R Number of records in hie 

)( L•ngth of record 
U Numb-tr of te<:Otds u sed 

To run th e program, e.xcoute a Nn command and a eo nthluous 
menu wUI be displayed. To selec t a menu hem, a 51nale key stroke or 
the appropriate lcner or number b all 1hat 11 neces~ry. The proiram 
prompu the user al\Cf n fld.ates aJI inputs. An JnvaJJd input wUI c1u1e i 
return to the prompt. C.1p.acity overflow1 .1re Indicated by euor 
mess.lgcs. The execution of the menu subroutine execute1 a clear 
com1n 1nd; therefore, using the Break key and rcst1rting the progr.i.m 
will era'c any prc\llous f!lcs and data In me1no1y. Upon the complo1lon 

or a menu run<1lon. 1 ho menu will be displayed. The ronowlng menu 
This program submlucd by: St tOhf!n Tombaclt, 19 1\loplewQ()d Woy, 

Pltosonrv/llt, NY 10570. 

t: REM F i le mo.int 
e.no.nct 

2 : REM FM 10/ JJ /8 
2 12/04/82 

10:REM MENU 
15:CLEAR :LOCK : 

0111 Ut <0>*80 
20:CLS :WA I T 0: E= 

• B:K=B:RESTORE 
:FOR l =ITO E: 
READ U$ (0 ): 
PRJNT Ut <0> 

25:FOR J=JTO 60:U 
t=!NKEYt : IF U 
• <>" "LET J=60 

30:NEXT J 
35: IF U$='' "THEN 5 

5 
40:FOR J=ITO E:JF 

MIO$ ( ''SOJ IAPF 
C" I JI I >=U•LET 
K;:J: J=E 

45:NEXT J 
• 50:IF KCLS :ON K 

GOSUB 100, 400, 
500, 600, 700, 85 
0, 900, 1000: 
GOTO 20 

55:NEXT J :GOTO 20 
60 :DATA ''S - SETU 

P NEl.J FILE","0 
- OUTPUT FILE 

", " I - INPUTF 
ILE" 

65:0ATA "I - PRIN 
T FILE PARAMET 
ERS ,. I "A - ADO 
A RECORD", "P -

PRI NT A RECOR 
o·· 

70: 0ATA "F - FINO 
RECORD<S> ", " C 
- CHIANGE A RE 

CORO" 
100: REM NEl.J FI LE 
105:CLEAR : INPUT " 

NEl.J Fl LE NAHE:: 
.• ; F$ 

110: IF LEN Ft<! 
THEN 105 

!JS: INPUI ''HOW MAN 
Y RECORDS: "i R 

120: IF R<JOR R>255 
THEN 11 5 

125:JNPUT "FIELDS 
PER RECORD: " ; 
F 

130: IF F<JOR F>20 
THEN 125 

135:DIM N$(F- 1): 
DIM L<F-l> 

l40: FOR I=lTO F 
145 :CLS : PRJNT ''F I 

ELD" ; !; " NAME: 
" :CURSOR 14: 
INPUT "" iN$(J­
J) 

150: IF LEN N• <l-1) 

<!GOTO 145 
ISS:CLS :INPUT ''HO 

W MANY BYTES: 
" ;L <l-l) 

160: IF L(J-1 )=0 
THEN 155 

165: JF· X4L(J - JH8! 
LET x..-x~L<J-J) 
:GOTO J?S 

t?0:PRI NT 80- Xi '' B 
YTES LEFT": 

. BEEP JS:GOTO I 
55 

t75:NEXT I 
180: IF STATUS 3-

STAT US 2-R*X-J 
BJ <J THEN 190 

IBS:OJ M R• <R-l> *X : 
Rt (0 )=" " :DJ M l 
t (0 ) f80: 0IM U• 
(0)*80:RETURN 

190:PRJNT "NOT ENO 
UGH MEMORY ": 
BEEP IS:COTO I 
05 

400:REM OUTPUT 
405: IF LEN F• "'0 

GOSUB 2000: 
RETURN 

410: I NPU T '' TAPE RE 
AOY? Y to out p 
vt '' i I s 

4J5:1F l t <> '' Y" THEN 
410 
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Pfogram F/lt t.folnt tnonct (cont luSiQt1} 

420:PRIN T ~f$; F,R, 
x, u 

425: J$=F $ .. "* " 
~ 430:PRJN T MJ$j NS( f 

>, R$ ( f>, L<* >: 
RETURN 

500:REM INPUT 
505: CLEAR : INPUT " 

INPUT FI LE NAM 
E: :' ;Ft 

510: INPUT llF$ ; F, R, 
x, u 

5J5:0JM NS(F- J>: 
OJM R$(R- I >tX: 
DIM L<F- 1> 

520: J$=f $• .. '*" 
525:JNPUT MJ$ jN$(* 

), R$ (t), L< * > 
530: 0JM Js <0> tX: 

DIM U$( 0)tX: 
RETURN · 

600:REM PARAMETERS 
605: IF LEN FS=0 

GOSUB 2000: 
RE TURN 

610:TEXT :CSJZE J : 
LF 5 •. 

615: LPR JNT ''FJ LENA 
ME : " ; F s 

620: LPRJ NT " NO OF 
RECORDS : ";R 

625: LPRJNT ''RECORD 
S USED : " ;U 

630:LPRJN T "BYT ES 
PER RECORD : '' ; 
x 

635: LPRJNT "MEMORY 
• LEFT · '' ; 

STATUS 3-
STATUS 2: LF l 

640:FOR J::J TO F: 
LPR I NT "FI ELD'' 
; Ii " '' ;Nt <J - 1 > 
;TAB 28; USJNG 
" 111111 '' ; "BYTES '' ; 
L < 1- l > : US I NG 

645:NEXT J:LF 6: 
RETURN 

700: REM ADO 
705: JF LEN F$=0 

GOSUB 2000: 
RETURN 

710:FOR 1=0TO R- l: 
REM FJ NO JST A 
UAJLABLE RECOR 
0 

715: IF LEN Rt (J> =0 
THEN 725 

720:NEXT J:PRJNT '' 
NO MORE RECORD 
S ! '' : BEEP 15: 
RETURN 

725: FOR J =0 TO F- 1 
730:CLS : 1$ ( 0 )='''' : 

PR I NT Nt ( J ) j " : 
" :CURSOR LEN 

Nt <J >•2: INPUT 
"'' ;1 .t ( 9 ) 

735: IF LEN 1• <0 >>L 
<J >THEN 760 

740: IF LEN J$ (0)=L 
<J >THEN 750 

745; 1$ (0) =1• <0>• '' 
" :GOTO 740 

750:Rt(l)=R$(J)•I$ 
( 0) : }.t ( 0) = ,. ,, 

755:NEXT J:U=U•l: 
CLS :PRINT '' AO 
D RECORO " ;U: 
BEEP J5:RETURN 

760:GOSUB 3000 : 
GO TO .730 

000:REM OU T TO PR! 
NT ER 

005: TEXT :CS J ZE 1: 
LF I: J .-:0 

010:LPRINT ''RECORD 
: " ; N: LF l 

015:FOR 1=0TO F-1 
020: IF 1=0LET J=J 
025:LPRINT Nt <J >;'' 

: " ;MIO$ <RS<N 
··I>, J, L<J)): J= 
J .. L<J> 

830:NEXT J:LF J: 
RETURN 

850:REM PRJNT 
855:JF U=0GOSUB 20 

00:RETURN 
B60:N=0: INPUT "REC 

ORO NUMBER: " ; 
N 

865: JF N< !OR N>U 
THEN 860 

870:GOSUB 800:LF 5 
:RETURN 

900:REM FJ NO 
905: 1F U=0GOSUB 20 

00:RETURN 
9J0:CLS :0=0: INPUT 

"HOW MANY FIEL 
D SEARCH? "iO 

915: IF O<JOR 0>50R 
O>FTHEN 910 

920:RESTORE 990: 
F'OR l =l TO Q: 

READ W$:Z$= 
STRt I 

925: CLS : il <l>=0: 
CURSOR :WAlT 0 
:PRJ NT Zt ;Wt : 
CURSOR 4: INPUT 
"FIELD NUMBER: 

" j il (J) 
930: 1F a <J><lOR a < 

I>>FTHEN 925 
935:CLS : ilS <J>='' ": 

CURSOR 0:PRJNT 
"SEARCH"; il<l>; 
" FOR: ., · 
CURSOR 14 : 
INPUT "" i ii$ <I > 

940: IF LEN as <J>>L 
<a < I >-I >GOSUB 
3000:GOTO 935 

945: IF LEN i$ ( J )(J 
THEN 935 

950:NEXT J 
955:FOR P=0TO U- 1: 

FOR l =J TO Q 
960: CLS : PRINT ''RE 

CORO'' ; P+ l : BEEP 
I 

965: S=il(J):GOSUB 4 
000 

970 : T=LEN as < I) 
975: Jf MJO$ <RS (P) 

,Z,T><>at<I> 
NEXT P:RETURN 

980:NEXT I 
985:N=P .. J: LF 2: 

GOSUB 800:NEXT 
P:RETURN 

990: DATA ''st " 1 " nd" 
) ' 'rd'' , l ' t h I') ''th .. 

J000:REM CHANGE 
1005: JF U=0GOSUB 

2000:RE TURN 
10J0:N=0:1NPUT "R 

ECORD NUMBER 
: ,, ; N 

1015: IF N<JOR N>U 
THEN 1010 

1 020:P=0~1 NPUT '' F 
!ELD NUMBER: 

.. ; p 
1025 : I F P<lOR P>F 

THEN 1020 
I 030 : t • < 0 > = '"': 

INPUT "CHANG 
E TO : " ; 1•<0 
) 

1035:JF LEN J$(0) 
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>L<P- l >THEN 
1050 

1040:J F LEN J $ (0~ 

=L<P-l>THEN 
1055 

1045:]$(0)=1•<0> .. 
" " :GOTO 104 
0 

1050 :GOSU8 3000: 
COTO 1030 

1055: IF P=FTHEN I 
080 

1060:S=P .. l:GOSUB 
4000:T =X-Z.,I 

1065:US(0)=MIDS ( 
RS(N-1 ) 1 Z1 T) 

10.70: !$(0): )$ (0) .. 
U.t<B> 

10.75 : IF P=I LET R.t 
(N-1 >=Jt <0>: 
RE TURN 

1080:5=P:GOSUB 40 
00:RS<N-J) = 
MI Of <Rf ( N- 1 
>,l,2'. - l) .. J$( 

0>:RETU RN 
2000:PRINT ''MEMOR 

Y EMP TY!" ; 
SEEP 15: 
RET URN 

3000: CLS :PRINT '' 
FIELD LENG TH 

EXC EEDED! '' : 
BEEP 15: 
RETURN 

3336 : •6701 
4000 :REM START PO 

S OF FIELD l 
N RS 

400l :REM ENTER/F 
JELD M IN RS 

4002:REM EXIT / PO 
S JN Z 

4005 :Z=J:IF S=I 
RE TURN 

40J0 :FOR K=ITO S­
I: Z=Z .. L<K-1 > 
:NEXT K: 
RETURN 

STATUS I 3256 



QI ! 391 m9re 3h9 11t $ h9rg pc-1599 at h t tg ·//\oqooy pc~1 599 jpID 

1hcrc prot-abllitics a rc less lholn 1E- 7, th e c •lculatcd re sults a re 
1ea nlngless. 

T he rou t ine used in th e aecompanyfng m ach ine language program 
ivcs a full ten dlghs o f accur;acy, regard less of th e value o f Z. (Wh en 
. c.xcecds 2 1.165 , th e 1>robibility Is le ss ih;an 1£ .. 99 , so the <esuh 
ndcrflows 10 tcro.) Probab ilities a rc c alcul;ucd with a Taylor se ries 
or absofute v<iluc s of Z less than 1.6, and with :i co ntinued fraction 
or larger values of Z. Execu t ion is f.l:Si , 1aklng less 1han a seco nd. 

You can enter the mach ine l.ingu agc progr~1n using a Monitor uro· 
ram or by v slng BASIC POK Es. (The program h relOC()tol>lt . so If you 
1ish you m ay sta rt It at some address o th er than &38C5 wi thout 
\aklng ;any mod ific a tions. Ju st rem ember 10 c all th e righ t address when 
c cessin3 th e routlrte if you do niovc it elsew here .) 

To use the. prosram . just follow these s te ps: 
I. The valve o f Z 10 be u sed mu st be assigned to the va riable z. 
2. Execute CA LL &38C5 {or the s ta riing address H you reloc ate 

th e m ach ine language rou1inc). 
3. Display 1h e variable P 10 o btain th e proba:bility th <l t a notm ally 

d lsirlbu tcd random variable exceeds Z. 
As a bo nus, the variable 0 c onta ins the o rdina te of the 1u)rmal 

urvc for 1he given Z ! 
You can lest lhe p rogram 's o pcra rio n ( 10 verify p roper lo adins of 

he m <ichlne language codes) w ith the fo llow ing exarnp les: 
Value o t Z Resultino P Resulting 0 

-2 9.77249868 1E-0 1 5.3990966SIE-02 
1.3 9.680048459 E-OZ 0. 17136859 2 
4 3 . 167 124 ISJE-05 1.338302256 E-04 

ROUTIN E DE LETES L IN ES FROM BAS IC PROGR AMS 

ohn Norton, !i6 Pcnctpt, Inc .. 39 Green Street, Wolthom, MA 02154, 
u bmittcd this progr~m rh <l t ma kes it easy to remove grou ps of lines 
rom a BAS IC p rogram . Here is what lohn h ;is to say about h is rou linc : 

I h ave . 0!1e n wished for a slmple way to climin;ne sections o f a 
)ASIC program in a Sharp PC· 1500/Radio Shack PC·2 . l ryhiS t (I 

cmove a num b-tr o f lines by spec ifying each line nt1m 1>er is just too 
low, cumberso me and subject to error. By C.lphallLing o n the ma te rial 
ha t ha.s appe ared in PCN, I have been a ble to c:rcatc a routine tha t will 
1crm lt ihc d eletio n of a group o f lines from .t BAS IC program. 

To u se th is rou i irtc, i1 mu s1 be loaded in to meino:y prior to your 
leve!opin cnt of a BASIC progcam. Your 8 1\SIC orogram is the n c re:itcd 
s ta rting w ith a line nurn b cr 3rea1e r than 14 a s this 1s the high est line 
u.imb-cr ir1 the de let ion routine). The routine uses a JUt.1P st~tc incrH 
o th1t ;: RUN directive causes the PC to skip over It and execute the 
1se r' s program. 

The deletio n ro u linc m ay be u 1lllzed at any lime by pressing 1h c 
>EFine and 0 keys. It begins by p ro1np1irtg fo r two i tems: the lint 
1umber ol t wh ic h to b egin delet ing and l hC last line num ber to be 
!eieled. If, for ex:implc , y oo had a program starting at Hne SOO, with a 
au lfne nun1be r of 850, :ind you wan ted to delete all th e lines from 
1u mbe r 722 through 75 1, you wou ld proceed as fo llows: 

What you tvpc What the d iSQlily sho·.vs 
OEF/D !ENTER) DELETE FROM : 
722 !ENTER) DELETE TO: 
751 !ENTER) WOR KING ... 

Thit i1 ill there is tQ h l A fte r these !nputs1 t he rou tine. wlll issue a. 
>eep e ach lime i1 e ncoun ters a line le ss than 722. It w ill sign.ll when 
1 ha:s found line 722, when h fi nds tine 75 1, and when It docs the 
tcletlon of 1h e m11e rlal be tween those lines. 

T he rout ine op cra1cs as follow s: h 1narks the m emory location 
i t whfch line. 722 s rnra. It then re·wrlte s every byte fro m the. firs t 
inc a f1er 75 1 10 the e nd of 1he p rogr::im, i1n o mem ory s ta rt ing from 
h e m;arked by te (where line 722 s tarted). 

It Is Importa nt to no te the following: T he rout ine wtll not ;anempt 
o defete lu clf. h does this be starting to look fo r lines in mem ory 
1fl er Itself. ll docs th ls by " knowing" ex actly how lo 11s i1 Is. Th us, 
he routine should not be altered by as muc h as a s ingle choltac ter! 
~1ike sure you lo ad it exac t ly as shown in lh e Jccom oanying list ing! 

Th e rou t ine uses default vollue s as follows: If n<> value is given in 
re spo nse 10 the prompt "DELETE 10 " , tht rt 1he " DE LETE F ROM " 
value is u sed. Thus, to dele te a single llne from m emory , just type: 
DEF / D Ji. ## {ENTE R) (ENTE R), where ### represents the line 

number to be delete d. 
In the eve nt tha1 the starting line is spec ified as larger tha n the 

end ing line . the starting line is not fou nd o r the ending line i s not 
located, the rou!lne w ill d/spl iy an c:. rr<)f 1nessage such <&s " STA RT 
NOT FO UND" or " ENO NOT FOUNO" a nd cc:isc opcra ilng. 

To delete the rou t ine:. t1se lf from m emory, type an istc risk (• ) 
Immediate ly be fore en tering OEFinc/ 0 . This will c at.Jse 1h c compute r 
to res tructure po inters so that the (lelctfo n rou1ine h effectfvely 

erased! 

Program Lin~ Oe1erio11 

! ;GO TO J6 
2 ; ·· o •':AREAO OPS: 

IF OPS~ "* " L E T 

Dl =S9 ; 02= J49 : 
GO TO J4 

3 : CLEAR :WAJ T 0: 
INPUT "DEL ETE 
FROM; ··; oF :OT=O 
i=; INPUT "OELO:T 
E TO: .. ; OT : 
PR J NT "WORK I NG ,. 

~ : OM=256*PEEK &7 
B65 +PEEK &7866 
+?20 : os~oM . tF 
PEEK OM .-~ 255LET 
OM=OM+ J . oa .-,,OM 

5 : 0N=256*PEEK OM 
->PEEK <OM+ J l: 
If' PEEK OM-"255 
OR ON>OFBEEP 5 
, 60 : WA IT 
PRJNT "NO STAR 
T":ENO 

6 : BEEP !, a0 . IF 0 
N< OFLET iJM=DM+ 
PEEK <OM+ 2 > +3 . 
08-" Df1 . GOTO 5 

? : BEEP 5,30: 
PRJ NT " STAR.I F 
OUNO" 

8 : IF ON=OTLE T OM 
·"DM+ PEEK <.OM +?. 
J+3 : GO TO I I 

9: IF PEEK OM =255 
OR ON >OTBEEP 5 

, 60 : WA J T 
PRJNT ''NO ENO. 

ENO 
J0: BEEP J , 20 : 0M=O 

'1+PEEK <OM +2) + 
.3 : 0N=256*PEEK 
OM+PE EK <OM+J) 
: GOTO 8 

J J . 8EEP5, 10 . 
PRJ NT ' . . OELE 
TJNG" . OE=256t 
PED< &.?B6.?·• 
0 EEK &7868 . FOR 
01 .~ e To DE-O'l . 
BEEP I , 0 

J 2 : POKE DB •O I, 
0 EEK <DM+O ! ) . 
NEXT 0! .POKt: & 
7867, !N T ((084 
OJ )/256), '<.DB · 
fl! >ANO 8.F"> 

i 3 . cD~ Dl"20 i 0 0 
S H. P ·- ! . 8ic. ;~p 

: D! NEXT O!. 
FNO 

! 4. fJ2~02~1<n"-E~ & 
.?865< >?EC:!<- &78 
69l0 R <PE E.!< &/ 
866<>PEEK &786 
Al> 

JS . ?Of< E. &7865 , OJ , 
02 . 0 0KE &7869, 
OJ, 02 -E!'ID 

J6 : RE.M *MA) N PROG 
RAM* 

STA TUS J 72 ! 

(M odel 100 ... contin1.101ion f rorn p ogt 1) 

a " S IG " (SpecJ;1J l rt tcrcs1 G roup ) devoted ex:c:tu sJvely to .~o(lcl 100 
enthusiasts. In 1hc fi rs t two weeks followlng ils ac t iva1io n, some 1600 
users h ave joined this S IG in orde r to use the 1\io del l OO·related lnfo r· 
ma tlon b<&se. The Compuserve i\1od el 100 SIG (whieh ca1l be accessed 
by Compu serve users typing GO PCS·154 at the con1mand {!) pro mp t) 
has alrea dy had some 30 programs co nt rlbu1ed lO Its user llbr;:i ry. 
These range from s.cver.al s lmple " demo " programs on up to u seful 
u1i\hlcs such :ts nu:niory dvinps, disassemblers, prlnle r fonn;attlng 

Issue 25 PocKET coMPuTrn NEw scer™ not sell this PDF ! ! ! 



All apd mgre about Shap PC-1500 at http://www.PC-1500.info 

THE CE·S02A GENERAL STATISTICS MODULE 

lhls C>lui:•in ~Ohl ruoduh: for lhe Sharp PC·ISOO/KJd io Shack PC·2 
contJins 16 1< o f st•tls1lc'I progr.ims, all in l)ASIC, loc..ued in mcniory 
in t ht .iddrtsses zero 10 & lf J. F. 

Slnct tht moduft b pluftStd into tht s.101 that is al~ uwd by the 
RA~\ t ,l(P<1nsion modules (W<:h l .S lhe CE·1SI, CE·ISS 01 CE· IS9), 
only lht 2 1..ilobyttt. of une"'_panded RA,, fs left ;11vaU:able fot UStt 
pros,t.ims when the CE·S02A Is lnS.t;tllcd A user pro>?t.tim In RAi\I muu 
bt)Cln whh Jn cxccut,1bll: l.1bel. This is bc<.Ju;.c wch .ti p ro)lr.im h. scp.1· 
r.11ctJ froui the ROt-.\ 1nodulc by 1he cq1,dvAlcn1 u( .1 ,\1ERGE . It should 
"'h.o be noted 1hat RI Strvc Mc1nor)' is 1 .. i..cn over by the CE·S02A 
ROl\1 module. 

The module cont.ti1ns ioe"Vtn proi.;.r1ms; 
I t.4e•ns ~nd ~1omet1H 
2 1 Tes1. Paired 
3 I TtSI Un;)atred 
4 Q(1t:•\.-V.Jv ANOVA 
5. Two-\\lav ANOVA 
6 Con11ngencv T ,,t)ff' 

1 R.tnlc:ed Sum Teu 
L\t\Ulion of Jn\ of I C\C' •'f ~ initi.ntd b'f u~ 01 _. RLScr<wt \t'f 
rhc ,urre\l RESer\c: 0.C'f <•n he ,on\cniC'nth I n1ificd b'f dhP••vin,:. 
the RlS"'"'" mcmot., 1cmpl.ilt. 

To 1t1:1 .. n ldc-.l of 1he .irnoun1 of flc::~lbihly IHOvidcd by tht pro1tr.11n ~ 
ii'\ !his n1odvlt . '01\Slt.lcr 1hc orulons Jtivtl'\ lht: ust:r in the f\1e11t1) 1nd 
f\11.>n1e n1s pros,r.im. l)•I • 1no1~· be c nterc'd l"l thc:r Iron\ the li.evb-o.ird 1.>1 
from 1...tssetlc. 1J t "IC- culn1cr is conne\lcd,,, i..hOict is ot(cred .iiS 10 

111o hc1hcr input d.tl3 inc.I ou11,u1) .ir~ 10 h<" rui· ltd. Inputs m.iy M Jn 1hc 
torm ol ehhcr (too)(' ••t un .. f'<JUl"C"a d"r.a (d111nc of d.il .I k pc1mi11f'd. 
U.11.1 '"''' Pc ttl\Hdt: 1n l.1~•«: .lf')u .1 b.1llup i..UP't m"dt'. The ~t(Ond 
rnomlnl (\Jri.1nlt') m.1\ rte ~.1kul.ttcd ..., flh 1.·11"cr nor n·I used fn lhf: 
.!cnon1 in.ti o r. 

r ht Ovlputs !Hovi<lc:t.1 by ll1h pro)!r,1111 lr11.lu t.1c lhl" Jdlhmclic., KCO• 

n\~ Irie. Jntl h armonic rnc.in>, lh<" 1c:cund. third ~nd founh n'loincnl\ 
.tboU 1 lhl l'T\c:.-n. lh~ l t.Cwnc:~ .. and kutlO>i~ •llcJ the t'MJrnber Of cntrft\ 
m•dt. Ho•c"cr, ii -.l11 ncJI •he .,.ou the i.t•ru.J.trd dc,i.a1ion. 

The. 1·1t11s for P•ircd .. nd unr>.tirt<J d .. ,.., .arc u~d for dctcrmlnini 1hc 
le,C'I ol ti~nific.inc~ ot lht diffctcncc bc:tw\:cn mc .. surcmc:n1s 1<1\en 
trom l ~O po1>ul.t1lon5, I he u~c of rhe lC\I lor diHcrcncc,. bc1wecn 
oopuL11 lon n1t:JnS (!he u npJlrecJ t ·IC5t) h bJ\Cd on 1he .)ssumption ch,u 
the two populat ions illt nurm.1lly disrributccJ, with equal v,1rlan1.os. 
At.t .. ln, lhtrc .ire op1loos ror otin1lni.: or not p1in1lnt<1, en1c:ring dat.i from 
11. c '-l vt>u .. r<J o r <-as\.tllC' l•th. 1npulling groopcd 01 un~rovped dll.t .lnd 
tt(Ofdtn( d.tt• onro 1.ipc. lhc co'Ylp.uter ttQUt\h input of 1hc hypothc· 
~Ad dlffcren(:e 1n me-ins. v.llh a dcf~lt v" uc of 1t10. The output fn· 
1..ludc:" lhe valut- of 1, b-1.11 lhe pto~ram dOC'1 n''' cJlc.ul.ite the kvel o f 
.. ji.;nll11o..tnlc, Yc>u will riced 10 u5<: 1.1blet lor th.11. Th<: number or 
dtll;hl ) of frccdc>m, IOJtClhlr with thl numbc1 of ;.. entri<:> ,ind v 
cnu lc), h 1IY' f,ivcn 

Tht 1.u1~.lire.d t· ll->I l.iilW \nown .. s the p"ifed•diffcrencc 1es1J r~· 
quuc) vn1, !he .ts\l.lmption 1h .. 1 1he dlfft'trt1f.t>S .lt t' norm•llv dkltl· 
bu ltd. flic outpurshc-rc- l"'-lude. chc mc-.in .. nd )t.iind<11rd dt-.,..i.ttion of 1hc 
dlfftrtn'c>. lhc v.iruc or t .. n<1 t>ie number of degrees of freedom. 
Ag.tin, huwc\er, you will need to US(' a t·dls1tlbution 1.1bJc to inlctptet 
!he IC4iU l l ~. 

The PfOl:f.ims fot one·w.i~· .. nd cwo·way •n.;tly)ls of v;iri.tnce (uitou,,lly 
shoranrd to "/I.NOV.A") OtO'ollde for ;, v4rie1y of wavs of h .indllng 1ht­
ln1>u1 "'"'•· Oucpu1s include ,,11 nccc)s..trv lnform.11ion. includintt the 
\.tlut of lhc F s1.i1is1k. 1 he us.col •n f-·disuibu1lon t.1blc is rcQuircd 10 

in1erp1c1 1hc 1csulls.. 
lht- two rcm~inin~ l"!rol(r .. ms invohc nonp4r.1mt1tk tests, The con· 

tlngcncy table progt.Jm Klvcs the U'SCr 1hc u\ul l CJ~scllc options fn'ololv 
inl' 6.u.1. In this pr<>>:r.1n1 there Is ., ple.1s.1n1 w 11>rlsc:. No1 o nlv Is 1hc 
value Qf thi·squarcd takul.1 1cd, but it5 prob.1billty Is <1c1et1nined 100! 

This .i"olds t tlc ncct-'\Sh 'f ur h•ving to the-ti. .a t•hlc 10 determine lhc 
levd or tlgn lfic.incc '"Is 1 .. p .. uitt.tl.arlv u seful In view of 1hc '"'t th.u 
•lmou • 'hi·>au.tteJ 1 .. blcs 1.ont.ain onl) cc11 .. 1n stleClcd v.alucs.. 

lht Hn .. 1 p ru.er.im, lht ~I.inn.\\ hitAt) R.lnil.cd Sum lest. provldC'S,. 
w.t'( of 1>0n1p.iring 1wo me .. n) .,.,,,tilO(,I/ lh<: nted fot 1he assump1ion~ 

6 tuue 26 

reQufred by the t·1es1. A Shell sort lf'l corpora1ed whhfn the ptogram Is 
us.cd 10 'e111r.ingc the Input values, from each of the 1wo s~mples, ln10 
nurnerlcal Order. (It Is poHlble 10 dllspl;iy Of p rint 1he r•nldn&5 af1er 
they h.ive been sorled.) 0 ·1Jtpuu. Include the r.ink wn1, r.ank m ean and 
t.ink 'ol.trbnce for both s.amplet.. The •c::s1 s1.itls1lcs U (lndlca1ed .iS w) 
.ind ' .1re 1fvcn. but you v.-IJI h.a•t- 10 p1ovldc vour own t.ibles .t,galn. • 
(AUhough lhe modult co111afnJ a toutlnc for dc:tcrmfnlng .ipproxltna1t 
V.itues of nottnal p rob;1blllty In llnes 28 20S - 28340, for some strange 
rt-.iSOn h Is not used by rhls 1outlnc!) 

There .uc m.iny s1a 1fs1lc.1I tests In existence. 'rhc writers of 1hc p ro· 
gr;1ms con1.alned in t hh n1odulc h.1d to m.ikc son\e choices. They wise· 
ly decided to omit s.ome of the common tests th.al require a rel;ativtly 
sm;all .amount of compu1atlon, wch ;as ttns of hypothc-scs 1nd detet· 
min-11lon of Confidcnu in1trv.1ts ln'VOlving mC',1ns. v•ri•n<C'"S .ind pro· 
ponlons for single popol.itlon) So.nc user), howe,tr, might llf..c 10 
have: 't'tn inclusion of 1hc chl·\Quare test. lint.tr rcl(re»lon .1nd cor· 
rcla1lon. Ou1. l!\'Cn 16K of n\cmory c <tn not hold evcrythinJ!, p.irilcu· 
l.1rly whc1l so 1n.1ny bells .11)(1 whlsllc<o arc included lo the PJCk.•~C. 

One nltt fc.1turc used in ,111 of 1hc: proi;:1.,ms in 1h it n\odulc is " 
fl•shin~ 01 1hc c.lef.-.ul1 \ ,tlue in rht diwl.l't' wh('n 't't\ or no inputs .th 

rcquc-)l~·c.! f Of .:~.unplt. tht dhp1 .. .,. ol 
RECOAO OA.1 A IY/ N)> 

is sho""n ""hh lhe lcuer N flJ~ln..:i on Jnd 011. Thi' tells the user 1h.1t 
if El\ TEk h pressed wlthov 1 .1n in11u1 h•vinjl been m<1de, the com · 
Pl.I h~r will lnh-fPfCt th(: (C~P<>n~c "" h.1v in~ been N !Or no! fhis le.&· 
turc is c ....... 10 t::t:' I use d to Jtul 11 1$ co nvcnicnl. 

I wouhJ r.Hl lht rn.1nual i>S C\tcllen1. Ahhouxh )Uth .. m.inu.il ob• 
\ 'iOUSI\ \ 4ft r~I inclvde .tn tnlir(' t UUfSC in Sl.tlhlK ... lht wrhtrS did 
1.it c 1ht iroul'k 10 include "'' It.au • brief c:'pl.1n..adon of wh"t c-l(h 
or 1he te\I\ i~ ·l>Ool. The m:tnu•I end~ ~i1h "lln or t'.1n1plC') of .ipp1;. 
C.•llons lor \lo'tlu.h t <11.h of !ht I t-SI~ In lht' module would be .dpproptiJte. 

Tht mJnu.11 .Joc.un\cnu Ille: Or<lJtrJms well. Th..::rc .ue listings or 1h«: 
variables used by c .ich pro~r.;tm. 11'1 many cases 1hc fo rmvlJS used J f 4l 

.&ISQ pro'olldcd. This m.)n1,.111 "''.lS ob .. ·lously wrlnen in the U.S.A. It I'\ 
no1 .iin .urotlOu) lr.tnsl .. tion from )()l'ne Other l;1ngu.1i:c! 

I h.ot no1 fuund .iny rc.>I bUKS In the prog.r.im, bu1 there i) .. mauer 
1tt...1 <-Ofnt~ prcuy <IOSC' 10 qu.iill(ylng .1s such, Tht- 1..hoict of .itgo 
rithms u~d ,.nd the w"y in whkh they .. re implcmtnlcd c.1n ptodutC: 
some ln•,cur.11c rc:sull5 in Ct'tlilln , frcumstances. 

The rc,ulu fr~qvcnlly Obi.lined fot r11omcn1s i\1 ) .llld M•1, .as well .is 
tho)e for sl.c:wnes~ .lnd k.ut1osh, .1p1)c;.r to be che worst. To lllu511a1e : 
If the: d.ua ..... tuts SGS, 866 a nd 861 .ire e ntered, 1hci lo llowini.: rcwlts 
lte Oht;ilntd: 

RESULT 
t.12 
i'.13 
rvtt.. 

SS(P\-.ineu 
KuflOS•S 

GIVEi\: 8Y PROGRAA1 
1 00005333 
010000000 

-37 0370370 
0.099992()0 

- 37.0330867 

CORRECT VALUE 

1 
0 
0 66666666 
0 
O 6GGGG666 

A neg;i1fvc ..... tut' ror J.unosl'\ Is, of tourSt", i-nposdblt. Nute: ch.it the 
SCtc.>nd nH>men1 .. 1so is nv1 e\.trf'mtl) •<cut.itc. 

One '.tU'rt of 1he CrtOIS h th.II during 1hc .t-.lumul.iitiori ot the sunis 
!.Xi, !.. \ 3 .anJ ~X4 t he- 10-dii:h c.1oxi1,. of 1ht <or'"'IPutc1 pl•ct-s 
Ii.mils 011 lhe Jccurai..y of the wm)_ Thtn 1he n~qulttd wb1r.ac1ion 01 

11early tqu.11 qu,ln1hies havln11 s.in.all rcl;athc errot\ produces a diffc· 
ren1.c v .. lue h,111lng J IJrt;t rcl•tlve error. 

Abou t ,111 ) 'OU can do .ibout 1hls J)rOblem is 'ode your dat.i. Unfor· 
1un<11tl't', no 1>ro~ ision appe.irs to h.avc been m.idc: !o r thi~ In 1ht pro· 
gt.im. ( In lhe e .l(•mple presented, If you subtr1c1 866 ffom each of the 
ghen inout <w.1luts 11"\4 use the rtsulls .ts inputs. you ..... 111 it-1 c0trcc1 
valu~s f01 M2, '13, ~14, sli.twnesJ .and "urtosis.) 

It '\Ct'ms 10 rnc 1h1t Ji bcucr solu t ion would h.a'ole been for 1he pro· 
gr:immer to h.tvc used ano1he1 .i,lg<>t llhm. The mc<1n, X. could have 
b<en c:•lculi11cd fh s.1. Nexl 1he nun\er'11or of M2 Gould have been Gal· 
cola1ed .ts ~(X-XJ2 rather 1h1n 1• i;x2 - ( t:X)2/N. (\Ylth 1hls ;ippto.ich 
ii .... ould not h'vc been possible to ha.'"e l CCumulired the combined data 
fto~ se'-crll l.r.Pt' files. Thtte •Wld h.i,·t b«n w•v~ 10 h.i't gouen 
vound ltt•I 100. but h 'AOUICI ha ... t btcn t.irher compllc.1ted.) Simll .. r 
.approJ. .. ht., 10 1he c .1lcul.1tion of ,\I) .1nd 1\t4 would h.a'e C'limin.itt d the 
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slsnifican l erro rs noted In the llluscratlo n. 
There Is .tno1hcr lnaccu ra1c p rocedure used in these proi.ram~. The 

use of exponentiation ts de1d mcntal to th e accuracy o f th e t ·tcst and 
ANOVA prog.rams as well as the Means a nd Moments progr<am. Uslns. 
for example, X""2 in place of X •x h as two bad effects: It is much 
slower and th ere h 11 loss of :iccvr;icy . The cxp oncn1Jatlon opera tion 
uses logarithms to calcula te an approximore rt!-ult. This often con· 
talns sllgh1 inaccu racies. These ina;ccuracies are greatly m agnified when 
subtraction of nearly equal Quant~t les Is requited. That ls exactly what 
happens In m any statistfca l c alcu lations. For Instance, th e error In M2 
In the t.l.rllcr example Is cntltc ly due to the use or X""2 in the program. 

The programs could have been designed 10 oper.i te somewhat faster. 
Pan of the blame for a loss of speed has to go to the use of the expo­
nenliallon operat ion. The ct.unputer's response sometimes seem s 
lrrltonlngly slow whe n YES/ NO inputs arc required . While the sorting 
routine used In the Mann·\'t'hl1ncy test is quhe e fflc lern, a machine 

Program RPN Oclol- Oecfmul- llcxod~cimuf Colc1,1/qt()r 

!00 : CLS : CLEAR :As 
:::" 0 I 23456789A8 
CDEF":BA=l 6 :B8 
.,,59 ; U=33 : Ts=" & 
" : WA IT 0 

l J0:0N ERROR GOTO 
730 : GOTO 600 

! 20 ; ?($ :;: ,, : • 

130 : KS=J NK EYs : IF 
KS='"' THEN GOTO 
,l .30 

140:BEEP l 
150:K:.:ASC KS: JF (K 

) 47AND K<BB)OR 
( K)64AND K<7J 
<lND BA·"' ! 6) THEN 
LET xs=xs ... Ks: 
CLS : PR!NT T$ + 
xs:GO TO J30 

160 : lF XS='' ''THEN 
GOTO 240 

J.70 : J F X< >0THEN 
LET T=Z : z . .,,y:Y= 
x 

!80 : IF 8A=l0THEN 
LET X"'VAL XS: 
GOTO 230 

190 : L=LEN xs : x=0 : B 
T ,-, j 

200 : FOR M=0TO L-1 : 
QS=MJOS ( Xs, L-
11, l >: P=UAL 0$ 

2 10: JF P=0THEN LE T 
P=ASC os-55: JF 
P<0THEN LET P= 
0 

220:X.,X+P*BT :B T= BT 
':tBA:NEXT M 

230 : PRI NT r s +xs,x : 
GOTO 250 

240: .IF K=l3THEN 
LET T=Z : Z=Y: Y= 

X: GOTO 120 
250: JF K=l3AND X=0 

THEN LET T=Z: Z 
.-,Y : Y=X:GO TO l2 
0 

260 : JF K=43 THEN 
LE T X= Y+ X:V=Z : 
Z=T:GOTO 610 

270 : lF K=45THEN 
LET X=Y-X:Y=: Z: 
? :.:T; GOTO 610 

280 : IF K= 42 THEN 
LET X-"'Y*X : Y=Z : 
?=T: GOTO 6 10 

290: JF K= 47THEN 
LET X·"'Y/ X: y . .,,z : 
? . .,,T ; GOTO 610 

300 : l F K=24 THEN 
LET XS="" : X=0 : 
PR INT f $»X$, X: 
GOTO 120 

310 : IF K=09 THEN 
LET K=X :X=:Y: Y= 
!(; GOTO 61 0 

.320 : .IF K=l0THEN 
LET K=X: X=Y: Y= 
z: z.~ r : T=K: GO TO 
6 10 

330 : JF K=llTHEN 
LET K=T :T=Z: Z= 
Y:Y=X: X.:K:GO TO 
610 

340: IF K=02 THEN 
LET X=·-X : GOTO 

.6 l 0 
350 : JF K=l STHEN 

ENO 
360: l F K=31 THEN 

GOTO 470 
370 : l F K=0J THEN 

GOTO 500 
380 : l F K=.78THEN 

langu;agc: son would have really move:d 1h lnss .11ong. 
I have one more: ra1het m inor c<>mp lalnt. In four of the 1)rOgt.tmf, 

data inpu ts :ire firs t p laced into a string variable. Their numeric.JI 
values are th en l;u et determ ined by use of the VAL fu nc1ion. Besid es 
s lowing down oper;11io1l soincwhat, this prevents one fro m using 
expressions such as 2/3, ff or 968·150 as inputs. As a consequence, If 
you wan t to code inpu ! d;i1;i, !t Is no1 ne.-i:ffy as c:isy 10 do. Their reason 
for using this approach was apparently to permit 1he input o ( E to sfg· 
nal the end of d ata. II would not have tequlrcd a grc;11 deal of lmagfna· 
lio n to have ach ieved such a renilt ;inoiher way. 

However, my ovtrall ~ssessmcnt of 1he CE·S02A module ls that h Is 
a powerful ind useful pick age fo r :anyone doing much analysh of 
Sla t lstlccil da1a. Just be sure lo takor the skewriess and kuttosis rtsults 
wilh a grain of s.ilt! 

This review presented by: Norlin Rober. 

LET X=- X- J : 
GOTO 510 

390: IF K=:22THEN 
GOTO 550 

400 : JF K=79THEN 
GOTO 570 

41 0: IF K~83THEN 
LET S=X: GOTO 6 
10 

420: IF K=25THEN 
LET T=Z: z . .,,y : Y<= 
x:x=S: GOTO 61 0 

430: IF K=6lAND X(0 
ANO BA<>l0THEN 
LET N=UL+ X: SS= 
" " : GOTO 6'10 

440: IF K=85THEN 
GOTO 590 

450 : IF X$=""THEN 
GOTO 610 

460 : PRJNT f $+X$,X : 
GOTO ! 20 · 

4.70 : IF BA=J6THEN 
LET BA= 10: gg.~s 
8 : T$=" %" : PAUSE 
"OECJMAL " : GOTO 
610 

480 : IF BA=l0THEN 
LET BA.: 08 : 88=5 
6 : TS=" # " : PAUSE 
"OCTAL" : GOTO 6 
10 

490 : JF BA=08 THEN 
LET 8A-"J6 : 88·=5 
8: TS="&" : PAUSE 
"HEXAOECJ MAL": 
GOTO 610 

500 : KS= INKEYs : .IF 
KS"'"" THEN GOTO 
500 

5l0 : BEEP l : K• ASC K 
s : IF K=l J THEN 

LET X=.fX: GO TO 
6 10 

520: ! F K=32THEN 
LET X= Y"X: V=Z : 
?=T : GOTO 610 

530: IF K=24THEN 
LET x.: 0 : Y=0 : Z= 
0 : T=0 :XS:.:" " : 
PRJNT Ts+xs,x: 
GOTO 120 

540: GOTO 120 
550 : COSU8 670 : X=(X 

2AND Y2>*Bl5*B 
!5+(X3ANO Y3)* 
BlS+<X lAND Yl) 

560 : Y=Z:Z=T : GOTO 6 
!0 

570: GOSUB 57g:X=(X 
20R Y2>':tB15*BJ 
5+(X30R Y3 )':t8l 
S+(XlOR Yl > 

580 : Y=Z: Z=T: GOTO 6 
10 

590 : PRJNT "I BI TS= 
" ; u; 1· p ; : 

INPUT U 
600 : BEEP J:UL=J : 

>'OR l =lTO U: UL 
"'UL:i:2 : NEXT J: 
CLS : PAUSE U; ' 

BJTS= ";UL; " U 
P LIM" : GOTO 61 
0 

6 J0 : JF BA=l 0THEN 
PRJNT f$, x: XS= 
"" :GO TO 120 

520 : Jf' ABS X >UL 
THEN LET X=SGN 
X':tUL 

630 : N·=ABS X: SS=" " : 
program lin ing 

con1lnued on next page 
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PAPER~ KIT FOO PC- 1500 & PC-2 

Bisi Besver Paper Holder Kit is an 
cment for Raaio Shack PC-2 and Sharp 
500 corrputers that wi 11 accom::x:Jate a 
daTd 2-1/ 4 inch roll of calculator paper. 
'<it includes the paper holder, a tefllllate 
Jroper aligrnrent and t ne drilling of holes 
:he pri nter cover, and instruct ions for 
ng the lrOOificat ions . When not i n use the 
·r holder and paper may De stored i n the 
oter · s carrying case . 

The kit retails in the U.S . for $24.95 (plus 
56 sales tax in the state of Washi ngton). 
s are normally Shipped tly UPS with shipping 
rges collect . Orders 1r0y oe pl aced with: 
;i Beaver Sof"tfllare Collpany, P. 0. Box 53, 
~ /fA98070. 

CASSETTE VCl.Lt'E ~ITffi 

If• you use a standard auoio cassette 
:order to store corrputer programs, you know 
c~ sooetires be difficult to get the volurre 
Justed proper 1 y when l oading programs . 
A new electronic device named llU-LOAOmay 

) 

PC 1 iii al I 'l .If Piil 1 GOO i: :fs 

be 111hat you need to eliminate such protl lems. It 
enables you to "observe" the signal level at 
the ear jack of the cassette recorder. You may 
then adjust the level for the optimum voluire 
setting. . 

If your cassette does not have an a•Jtomat ic 
level control, it i s clai:red t ha t the llU-LOAO 
monitor will enaole you to f ind t he opt imum 
volume setting a t which your cassette recorder 
111ill "save" your pr ograms . And, it 111ill give a 
positive "save" i ndication wi t h most ot her 
cassette players. . . 

VU-LOAD may oe IOCJunted anywher e w1t h1n 
reach of its i6 inch connector , which plugs 
into the ear iack of a cassett e recorder. 

The U.S . ' price is quoted as $20 .95 plus 
$2 .50 for postage/ handl ing . I t is clai med t o 
oe fully guaranteed and to be available f rom: L 
& ti Enterprise$, 8qx 6854, Sil ver Spring, 110 
20906. 

VAAIABLES LISTER 

This is a cross reference program for the Radio 
Shack PC-2 and Sharp PC-1500. It 'w'll! list all the 
varlallles used In a program, showing them In 
alphabetical order (ascending ASCII). After eacn 
variable name is listed, the llne(s) where that 
variable is (are) used 'w'ill be ShO'w'n. If a variable is 
used several times 'w'lthln a line (sUCh as In A- A• l) 
then the line number Is repeated the appropriate 
runber of times. 

The program dlstlngulsnes oetween all four 
possltJle variations of a variable assignment (I.e., A, 
.A( ), AA l cm A$). 

A Jinked list "'as used to conserve memory. 
Three major arrays are used oy the program. T$ 
holds the variables used In the cross referenced 
progrcrn. M stores the starting nOde In the linked 
list for eacn variOO!e name. o ·stores the linked list. 

TS(n) • Nclne of varlcnle n. 
fv(n) - lrdex In array o of the first entry 

for the line runoers associated 'With 
variable n. 

CX:l.Mn)) - First line rumer associated 'With 
variable n. 

CX:2.MnD - lrdex In o of the next reference In O 
associated 'With varlat>le n. Thatls, 
the next l\ne rumer associated 
with variable n will be stored at 
CX:l,CX:2,M'.n))). CXZJXM:n)J) oolOS the 
!nelex In o of the next refererce to 
the variable n. A value of zero In 
CX:2)-(m) lrdlcales the last 
reference to mat variable. 

Consider the short example program here: 
90 : REM TEST 

100 : A - A• 1 
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110 : 6 - 12 
120 :C -6•13 
130 : D - 14 
140 : E - 15 
150 : D - 0 
160 : El'<> 

Tne accompanying Olagram Illustrates now tne 
TS, Mand OS arrays In tne Varlaoles Lister program 
woulO appear wnen processing tne above exa'Tl)le 
program. 

me arrays T$ <¥10 M nave been dJmensiooeo to 
2S ano tne llA<ecl list to 250. This currently llmits 

P1og1a11 VivfatJJesLjster. 

1000:REM "XREF" 
20J0:CLEAR : T=J:N 

=J:WAlT 10 
2020: 0 JM M<25>,0< 

2, 250>, Ts<25 
>*4 

2030:0JM Nt (0)*36 
2040: FOR l=JTO 25 

:M<J>=0:T$(J 
>="":NEXT l 

2050:FOR !=! TO 25 
0:0(J, J)=0:0 
<2, l )=0 : NEXT 
J 

2080:0=PEEK &7869 
*256+PEEK &7 
86A 

2120:0=0+5 
2140:REM 
~160:N$(0)=Ns <0>+ 

CHRt <PEEK 0 
) 

2170:0=0+1 
2190: JF PEEK O<>& 

0DGO TO 2140 
2220: LPR JNT N$C0> 

: LF I : O=Q+ I : 
W$='' II 

2250:REM 
2260: If PEEK O=&F 

FGOTO 261 0 
2280:L=PEEK 0*256 

+PEEK (0+1>: 
0=0+3:PRINT 
L 

2290: l F PEEK O=&F 
lANO PEEK <Q 
+l >=&ABTHEN 
LET O=O+PEEK 
(0-1)-1 

2310:REM 
2320: IF PEEK 0=&0 

OGOTO 2560 
2350: IF PEEK O>&E 

5THEN LET O= 

0+2: GO TO 254 
0 

2380: IF PEEK 0<&4 
!OR PEEK O>& 
90GOSUB 6000 
:QsQ+J:GOTO 
2540 

24J0:REM 
2430:W$=W$+CHRS 

PEEK Q:O=O+l 
2450: IF C&41<PEEK 

OAND PEEK O< 
&90>0R PEEK 
Q=&24GOTO 24 
10 

2480:JF PEEK 0=&2 
8THEN LET Ws 
=WS+CHRs 
PEEK 0:0=0+1 

2510:P=J:GOSUB 30 
00:W$="" 

2540:REM 
2550:GOTO 2310 
2560:REM 
2580:0=0+1 
2600:GOTO 2250 
26 J0: REM 
2630:T=T-l:LPRINT 

"WORDS FOUND 
: " ; T 

2640:N=N-J:LPR1 NT 
"REFERENCES: 
.. ; N 

2650:GOSUB 4000: 
GOSUB 5000 

2670: END 
3000:REM ''STOTRE'' 
3020: IF T > l GO TO 3 

080 
3040:Ts<T>=W$:M (T 

>=N:O< I, N>=L 
3050:T=T+J:N=N+l 
3070: GOTO 3400 
3080 : REM 
3090: REM 

" 0(1 ft)/0(2.ft) . 

31 00: IF < P > T >OR < 
Wt=Tt<P » 
GOTO 3150 

3120 : P=P+I 
31 40: GO TO 3090 
3150:REM 
3170: IF P>TGOTO 3 

340 
3200:P=M<P> 
3220:REM 
3230: IF 0<2,P>=0 

GOTO 3280 
3250: P·•O< 2, p) 
3270 : GOTO 3220 
3280:REM 
3300:0<2, P>=N : O(J 

, N) =L: N=N+ I 
3330:GOTO 3380 
3340:REM 
3350:T$(T)=WS:M(T 

l=N:O<l,N>=L 
3360: T=T·• I: N=N+ I 
3380:REM 
3400:REM 
341 0:RETURN 
4000:REM "SORT" 
4020: IF T<=IGOTO 

4230 
4050:FQR l=ITO T­

l 
40/0 :K= J:C=1·•1 
4J00: FOR J=CTO T: 

IF Tt <K>>TS< 
J >THEN LET K 
.:J 

4J l0:NEXT J 
4140: IF l =KGOTO 4 

190 
4160: U$=T$(l):U=M 

( l ) 
4 J/0:Tt <J>=Ts<K>: 

f1(J) =M<K>: Ts 
<K>=Us:l1CK> = 
u 

4!90:REM 

100 2 

100 0 

110 6 

120 0 

no • 
120 0 
140 0 

uo 0 

4200 :NEXT I 
'l230 : REM 
4240:RETURN 
S000:REM "PRTLlN" 
5020 : FOR !=!TO T 
5040: P=M<J>:J=J: 

LPRINT Ts<J > 
5050:REM GOSUB 70 

00 
5070:REM 
5090:LPRINT USING 

" 111111111111 " ; 0( 1 
, p) ;: P=0(2,P 
) ; J: J +J 

SI 10 : IF P<>0GOTO 
5070 

S!30:LPR1NT 
Sl40:NEXT l 
Sl60:1<?ETURN 
6000:REM "SP CHR" 
6020: IF PEEK O<>& 

22GOTO 6110 
6040:REM 
6060:0=0+1 
6080: IF PEEK O< >& 

22GOTO 6040 
6 1J0:REM 
6130: IF PEEK O< >& 

26GOTO 6250 
6!50 :REM 
6170:0=0+1 
6190: IF <PEEK O>= 

&30AN0 PEEK 
0.< =&39) 0R < 
PEEK Q).;&41 
QNO PEEK O<= 
&46>GOTO 615 
0 

6220 : 0=0- 1 
6250:REM 
6260:RETURN 

STATUS I 1542 
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Ex.lnl>le RUVol''rlariaiJJesL/ster. 

TEST 

WOROS FOLINO: S 
REFERENCES: 8 
A 

B 

. c 

0 

E 

J 00 100 

I J 0 J 20 

120 

130 l S0 

140 

the progrcrn to processing 2S dl fferent variables 
with no more tha1 250 tiot.al references. If these 
dlmenslms are not satisfactory, they may be 
altered. Remember, however, that Increasing the 
size of these arrays will dectease the amount of 
memory left available for an application program. 
To change the dimension of T$ and M, change lines 
2020 '9"ld 20llO. Lires 2020 and 2050 are modified to 
change the dimension of GI'.~ 

The program asst.mes that the first line of the 
application program oeglns with a REM statement. 
The contents of this REM are printed as a hea'.ffng 
on the vartaoles listing. It Is a good Idea to place 
the na-ne of the program In this lire. 

The LCO contains tile line ruroer oelng 
processed rurlng operation of the program. 

Operation Is straightforward: 
L Load XREF Into memory. 
2. ~ yrur ptogtilll 

• 3. RLN. 
Tlli111<s for this valuat:Jle utility program go 

to: Diane Ganp!JeJJ, 220 H:Jvslm, League City, 
TX 77573. 

"'1:RTICAL LISTER 

The SIDELISTER program published in Issue 22 of 
POV introouced the concept of vertical printing of 
BASIC program lines. As f':t!J Be.t.::km.:YI author of 
the artlcle pointed out, his pioneering effort was 
slow In operation. 

This program uses macnine language to expand 
tokens Into a string of characters. lt will provide a 
vertical lis ting at about tne same speed as a 
regula r LUST commano. 

Ma<!ng the Vertical Lister cassette 

Firs~ enter tne macnine codes snown in tne 
accompanying list ing us ing eitner POKEs or a 
monitor program. (As wi tn any macnine language 

Progran H.. Portlmol'~caJL/ster. 

76S0 BS 2A EO 79 
76S4 F4 0 1 8B 02 
76S8 BS S0 AE 7 7 
76SC 4F FD 88 cc 
·7660 99 BS 0 7 FD 
7664 CA FD SA 04 
7668 AE 77 4E 6A 
766C FB co BA FO 
7670 0A 4S 28 4S 
7674 2A FD 8 8 co 
767 8 10 4 0 FD 0A 
.767C BS 3 A 51 44 
7680 45 87 E0 83 
.7684 00 8 7 0 0 88 
7688 07 FD 88 "6 
768C 85 0J BE 24 
7690 F8 9A 28 45 
7694 2A FO 88 48 
7698 80 4A S4 45 
769C 89 0F 8B 44 
76A0 FD CA 45 A6 
76A4 89 39 05 26 
76A8 89 35 46 46 
76AC 46 0 5 0 9 91 
.7680 05 45 8 9 0F 
.7684 2A oi:: 28 AS 
7688 77 4E F9 A3 
.768C 77 4F 16 91 
76C0 0 7 2 0 16 89 
76C4 02 68 00 83 
.76C8 08 22 IA 8S 
76C<; 20 Sl 51 51 
7600 Sl 6.2 F5 88 
7604 03 A4 8B 03 
7608 85 20 S J FD 
760C 0A 9£ SF 44 
76E0 44 44 9E 49 
76E4 84 B3 08 08 
76EB 87 CB 91 S3 
.7GEC FD JA £4 00 

program, tne correct entry of tnese codes is 
absolutely crucial. Cheek your work.) Save tne ML 
program on cassette by executing: 

CSA'-€ M "VERT LISTER (M...r;&7650,&76EE 
Next, c lear memory wltn the NEW command. Now 
enter the BASIC portion of tne vertical Lister as 
shown in the accompanying listing. Add tnis to tne 
same cassette using the standard procedure: 

CSA"'1: "VERTICAL LISTER" 

Using the Vertical Lister 

Load the BASIC proqram vou desire to nave listed 
Into tne computer. Make sure tnal STATUS 0 yields 
a value of at least llSS. Tf)at is the amount of space 
required by me Vertical Uster program, including 
tne space it uses for the dimensioned variable A$( ). 
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Program BASIC Pwt.itYJ Of Vertical Lister. 

l : "VL " J NPU T "SI Z 
E? " ;S : GRAPH : 
C.S JZE S :~OTATE 
I : Cl =S TAT US 2-
STATUS l : 0 1 M A 
.$ < 3*S- l > '.1:/6/S+ 
4: ><=21 6 

2 : (.ALL &7650, A: C 
=0 

.3 : IF X=0GL CURSOR 
(0, -576 >: 50RGN 
:><=21 6 

4 :X=X-9*S: 
GLCURSOR <X, 0) 
: LPRJNT A$ ( C) : 
C=C+J: I F C<3*S 
JF A$(C>GOTO 3 

5 ; lF PEEK A<255 
GOTO 2 

6 : GLCURSOR ( 0, - 5 
76 ) : TEXT 

STATUS I 
196 

Insert the cassette oontalnlng the two parts of 
ttle Vertical Lister program lnto the tape player. 
Execute CLOAO M. After the machine language 
portion as loaoeo, execute MERGE to bring in ttle 
BASIC part of Vertical Lister. Now execute ttle 
commanCI RUN "VL" and enter the Clesired print 
size (1 or 2) in response to the prompL Your BASIC 

. program will men be JisteCI in ver tical formal (Of 
course, the vertical Lister program itself is not 
listed.) 

SOme Alternatives 

The proceCIUre oescrlbeCI above mat<es it easy to 
proouceo vertical listings of programs that you 
have prevlousl y saved on tape. The Vertical Llster 
program itself takes on! y a small amount of 
memory anCI ttlus takes less than a minute to lo&J. 
Furmermore, locating ttle ML portion in the strings 
varlable area means it is unnecessary to have 
prevlously reserveCI memory space for iL 

Ho...,ever, when useCI ln the above manner, the 
VL program can not be used as an aiCI in oeougging a 
program that ls In the process of oeing oevelopeCI. 
This ls because the MERGE of the BASIC porUorTof 
the VL program prevents eCli Ung of the lines of the 
BASIC program that is 1unoer developmenL Also, 
string variables ES to N$ must be left alone, since 
the area they res!Cle in is occupieo by the ML 
port.Ion of Vertical Lister. (Note that the use of 
CLEAR woulCI completely erase the ML portion of 
VL, too•) 

One alte rna tive to this situation ls to locate the 

M... portion of the program elsewhere. lnoeed, tne 
ML routine rias been WTitten so that It Is 
relocatable wilhOUt anY' modification to IL (Of 
course, the CALL &.7650 statement In llne 2 of tne 
BASIC part woulCI have to be Changed to conform to 
the new address of the ML routine.) If Reserve 
memory is not being used for anything else, It 
woulCI be a gooo place for the ML routine. Nxltner 
possibility woulCI oe to relocate the oegim\ng Of 
the BASIC storage area using the f\EW xxxx 
statemenL (The l'1L coCle for VL requires 159 bytes.) 

If you Cleslre to avolo the use of a l"ERGE In 
orCler to leave the BASIC program In a form 
whereby It can be ecfiteCI, then the six lines of 
BASIC programming useCI by VL may be loaded 
prior to Clevelopment of the program. (As an 
alternate, the BASIC portion of VL can rnarwuy be 
typeCI in at any appropriate polnL) Naturally, When 
a MERGE commana Is not useo to load th@ BASIC 
portion of VL, then Vertical Lister Itself will be 
included in the vertical listing. 

A closing note: This program only searches the 
token tables of the PC- 1500 ana CE-150. It will not 
looK for tokens in the CE- 158 or other Clevlces. 
Hence BASIC programs tlllat use statements unlcµ; 
to such peripherals can not oe llsteo oy VL. 

This program ClevelopeCI oy: NOr/in Rooer, 40, 
/\kJrt/7 lst Avenve,Harsllalltown, IA 50158. 

T'H<EE-DlM:NSl~ PRo.ECTI~ 

This program uses the PC- 1500/PC-2 with It~ 
printer to plot the projection of a three­
Climensiona l object onto a plane. Two klnos 01 
projections are available. One is an OOl!que pro­
jection, in which the plane of projection is paralle 
to the XY plane. In tne secono type, an oxr:nornetrf. 
projection, the projecting rays are perpef'IClicular tc 
the plane of projection. 

In either type of projection, the user selects th 
Cllrectlon of the projecting rays by Inputting value 
of L, M anCI N. These three values represent 
respectively, I.he x-, Y- ano Z- corrponents of th! 
Cllrection that the projecting lines are to have. YO\ 
may think of (L,M,N) as a vector in.the Cllrectlon o· 
the projecting lines. 

Taking the points In the oroer in wh!Ch they an 
to be connecteCI, the x-, Y- and Z- coonllnates O' 
eaeh point must be specified in DATA statements 
The letter S shoulCI appear In the DAT A lis~ t r 
inClicate the start of each sequence of points to bE 
connecteCI. (Its effect should become clear whel 
the accompanying example is stUClied.) Use th! 
letter T as the last item In the DATA list to slgna 
termination of the drawing. 
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RS-232C INTERFACE PRINT FOOMATTER 

A limitation of tne Radio snack RS-232C Interface 
is tne inability to cnange ttie 18 colurm, CSIZE 2 
output format v,1nile in lhle Terminal mode. This can 
tie particularly frustra.ting v,1nen dealing with 
numeric data formatted for 40 or 80 colLITll'l 
printers tlecause of the v,1rap-around feature. 
Hov,1ever, tne data stored In RAM can eventually tle 
accessed using BASIC. From tnere, it can tie output 
to a printer iD any CSIZE or format desired. 

Tnis program, provided tly Robert Stoel<., 3/Jll 
htlrsesnoe L81'Je, Oowningfown, PA 19335,.serves to 
simulate a print spoole'T. (A "print spooler" is a 

Program RS-23.?C Print Formatter. 

10 : " '' TEXT : CS JZE 
I : I NPU T " > > >? 
" ;L$ : GOTO L$ 

J5:END 
20: "SET"CLS : '<= 

STATUS 2:GOTO 
10 

25 : ' GO''CLS :WA JT 
0 : PRJ NT " =·~> 

<<J <13 <26 p 
RT S IDE" 

30 : '-=ASC JNKEY$ -
I 6: I r F < J OR F > 
6THEN 30 

35 : CLS : GO TO ! 00* 
F 

l 00: N=ASC INKEY$ : 
O:PEEK K 

J J0: IF N=J?THEN 
PRJNT CHR$ P; : 
'<=K+l 

1~0: IF N= l 3THEN 25 
130 : GQTO 100 
200 : '<=K-J : GOSUB ~5 

0:GOTO 25 
300 :'<=K- J3 : GOSUB 4 

50:GOTO 25 
400 : K=K- 26: GOSUB 4 

S0 : GOTO 25 
450 : S=K: FOR J= l TO 

25 
a60 : 0=PEEK S: PR JN T 

CHR$ O;: S=S+ I 
470 : NEXT J : WAJ T 

PR I NT CHR$ 
PEEK ( S+ l l: 
RETURN 

500 : P=PEEK K: 
LPRJ NT CHR$ P; 

51 0: IF P=J3 THEN LF 
! : TAB 0 

520:'<=K+l : GO TO 500 
600 : !NPUT "CS JZE = 

? " ; Z: CLS : '< = 
2 12-Z*6 

6I0 : GRAPH : 
GLCURSOR <X,0> 
: SORGN : ROTATE 
J :C.SJZE Z 

620 : i< =0:L=0: C.=0:~= 

0 : GOTO 680 
630 : IF C>M LET M=C: 

I f' M><84/ZJLE T 
M=84/2 

640 : C.=0: '<=X·-Z'l:J0 : 
GLCURSOR <X,0 > 

650 . L=l+ J : IF L=JNT 
<20/ ZJGOSUB 67 
0 

550 : RET URN 
570 : L=0:i<m0 : Y=- <Z* 

M•6 . <1 J ; 
CLCURSOR ( X,YJ 
: SORGN : ~=0: 
RET URN 

580 : IF C> <84/ Z) 
GOSUB 630 

690 : P=PEEK K: 
LPRJNT CHR$ P; 

700 : IF P= l3GOSUB 6 
30 

7J0 : C. =C+ J :l(=K• J : 
CO TO 680 

?20 : "SAVE" CLS : 
INPUT "F ;J enom 
,.? ";'-$: CSAUE 
·"IF$; STAT US 2, 
STATUS 3:GO TO 
•0 

730 : "LOAD"CLS : 
INPUT "r. ; I e norn 
<'.? ";r. $ : (. LOAD 
~F$; S TATUS 2 : 
GO TO J0 

STATUS l 
. 766 

portion of a program tnat handles data as It Is l:Jelng 
prepared for output. It places tne data into a t>uffer. 
on large computer systems the t>uffer Is generally 
In disk memory.) The program permits scrolling 
througn the data, foNards or tlackwards, tly fult 
and na1 f screens or tly single characters. The user 
may print at CSIZE 1 In _ tne normal fasn!on. 
Alternately, "sii;,iev,1ays" pnntmg may l:Je Invoked at 
a 112 cnaracter width for CSIZE 2 or 84 character 
widtn using CSIZE 1. (Ttle sideways printing routine 
is derived from Mel Beckman's Sidelisterprogram 
that appeared in Issue 22 of PC/I/.) This program 
also enables the user to save and load data using 
cassette tape. 

~rating lnstructi~ 

Run the program tly pressing DEF/SPACE. At the 
> »? prompt, input SET and press ENTER to zero 
tne spoole r and Initialize ttle printer. Alternately, 
type GO and press ENTER to see tne Command 
Menu: 

••> «l «13 «26 PRT Sia: 
Select from tne menu as follov,1s: 

Press Fl (· 0 >) to scroll forwaro tnrougn the 
data in tne tluffer. Hold ttle Fl key down for 
continuous scrolling. Press ENTER to exit to the 
Command Menu. 

Press F2 ( « 1) to move backwards tly one 
character. Press ENTER to return to the Command 
Menu. 

Press F3 (<13) to move tlaCl<.wards by a nalf 
screen (13 cnaracters~ Press Fii (<26) to move tlack 
tly a full screen. E!tner function may tle terminated 
tly pressing ENTER 

Press FS (PRT) to print normally at CSIZE 1. 
This gives a 36 column format which Is great for 
networks sucn as Compuserve, The Source or Dow 
Jone~ ' 

Press F6 (SIDE) to print sideways. Respond w1tn 
a 1 or 2 to the prQOllt for CSIZE. A 1 \I/ill start the 
printer in an 84 column by 20 !Ines per page format. 
A 2 will print In a 42 column tly 10 lines per page 
arrai tgemet 1t. 

Once In tne print mooe (Initiated tly either FS or 
F6), press BREAK to stop printing. DEF~ACE 
may then tie used to re-lnltlallze tne pnnter or 
re-run the program. 

If you want to save data on cassette tape for 
future use, set up the recoroer as If to CSA VE In the 
usual mamer. At the > »? prompt type SAVE and 
press ENTER Respond to the prompt v,1!th an 
appropriate file name. Press ENTER at the end of 
tne name to send date to the tape recoroor. If me 
data tJuffer Is not completely fil led, listen to tne 
auct!o sound made t>y the PC as the aata Is 
transmitted. When the sOLl'ld tiecomes a steady 
tone, no more data Is t>e!119 sent. Press BREAK ana 
tnen the Clear key to end the SAVE operation . 
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(Wilen R.AM Is full, the tape SAVE operation will 
eno automatically.) 

FRACTICNAL. BASE c:a-MRSICN 

To recover previously saved data, set qi the 
recoroer as If to a...oPD In the usual rncn-ier. At 
the >»? prompt, type LOAD anCI press ENTER. 
Input the aeslrea filename wtien pr~ted anCI 
concluae the name with the ENTER key. Tne data 
will oe fed to the PC. If the file was maae from a 
full RAM, then the 1oaa1ng operation will conclude 
automatically. Otherwise, a steady tme will 
lncrtcate the end of data Press BREAK anCI a...ear 
to ena the loacl operation When tnls tone Is tieara. 

Here is a program that will convert oetween binary, 
octa l, decimal ~ 11exaoec1ma1. It aoes it wlthOUt 
resorting to the use of double- olglts (sucn as 10 anCI 
15 In place of A anCI F~ It has fractional 

A Tip 

If you use an acoustic mooern, sueh as the Radio 
Shack l'10del ~-3, you ccn tap Into the data going 
over tne teleprone lines. This can t>e accompllshea 
ttirougn the use of an Inexpensive In- line telepoone 
plckqi. Recora the aata on tape. The recorded data 
ccn then be played back tnrOU!]l an earpoone that 
has been mouitea In fOMl rubber anCI Inserted Into 
the moaem micropro ie cqi. wt th the moaem In the 
originate mooe ano me tape recorder volt.me set 
properly, tne da ta can tnen oe fed Into tne RS- Z32C 
Interface. With the PC in Terminal mocle, you can 
receive tills oata as thougtl It was an actual 
te lepl"IOne communication. Practically unlimited 
amounts of data can be stored on tape anCI playea 
back as desired for viewing and/or printing! 

: : ~EM S . E"ME~iDGE 6-83 
10 : PAUSE • 6ASE CONYER 

TER W/F•: CLEAR : 
DIM WS( l ) •24 t f S(1)• 2 
41TS(24)• 21DS (12>•2 

20: l riPUT • BASE : • i B: 
INPUT • COHYERT TO: 
•;c: INPUT • HU"BE 

ii : • ;11s c1>:L• . EH ( W 
S ( I)) 

30:FOil S=l TO L: Ts <S> = 
lllDS <~ s <1>. S t1) : IF 
TS($)•• . • LET R•S:S: 
L 

4 0 :HE~ T S 
50: 1F R<>0 LET FS( l ) • 

RIGHTS ( llS( l ) 1L-R>:W 
S(l)• LEFTS (llS( l ) 1R 
-1) 

69: L• LEN ( llS(!)) : E•L: P 
•8: X•8: Y=8: GOTO 88 

78:L• LEH <FS<IJJ : E=8: P 
•! :X•0:Y• I 

88: FOR S• ! TO L: H• l 

99: 1F ?=0 LET Ts <S>= 
i'l!DS (I.IS( ! ),$, l) :E•E 
-l 

100: IF P• l LET TS($) • 
MI DS <Fs < D 1St1>.E=S 
• (-1) 

110: IF BOS THEH 130 
120: IF TS(S)=•a • OR TS(S 

>=•9• LET S•L : GOTO 
10 

l30: iF B• l6 GOSUB 330 
140: X•X+ YAL <Ts <Sl) •B~E 

: HEXT S 
l50: IF P=0 LET WS( I ) • 

STRS (X) 
160: IF P• I LET f S(I) • 

STRS <X> 
179: IF Y•I THEH 200 
180: GOTO 70 
l90:IF R<>0 THEN 148 
200:W• YAL CWS(l)) : F• 

YAL ( f S(l)l : A•W+F: 
IF C= l0 LET WS <I >• 
STRS <A>: GOTO 329 
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210: L• LEH (WS( l )) :WS( l) 
: • •: x=0: Y=0: IF L• 0 
THEN 250 

220:X• !HT (W/C) : Y=(((W/ 
Cl-X)•Cl !W•X!H=2: Ts < 
S>• STRS <Y>: IF C=! 
6 GOSUB 330 

230: WS(l)•TS($)+WS( I) : 
IF 11=0 THEN 250 

240: GOTO 229 
250: IF YAL <FS( ! ) )•0 

THEN 320 
260: WS( l)•WS ( l)+'. •:n• 

LEH <FS( l )) :P•ft: X•9: 
Y•0 

270: P•P-l 
280:X• !HT <F•Cl : Y• <F• C> 

- x: F•Y : H•2: Ts <S> = 
STRS (Xl : IF' C=!6 
GOSUB 330 

290: WS(l)•WS(l )+TS($) : 
IF Y•8 THEN 320 

300: IF P•l AHD X=0 THEH 
280 

310 : IF P<>-1 THEH 270 
320:PAUSE "AHSWER BASE ' 

;C: PRINT WS<I) : 
GOTO 10 

330: IF DS(l)()•• THEH 36 
8 

340 : IF H• I LET 
K=I 

350: IF H=2 LET 
K• - 1 

l• l .J• l2t 

I=12.J• l• 

360: FOR D•l TO J STEP K: 
READ DS<DJ : HEXT D: H 
•0: RESTORE 

370: IF Ts <S>•DS( l) LET T 
s<S>=DS<2> : RETURN 

388: !F TS<S>• DS<3> LETT 
S($)•DS( 4) : RETURN 

390:IF Ts <S >• DS(S) LETT 
S(S)• DS(6) : RETURN 

400: IF TS($>=Ds <7> LETT 
S($ )•0S(8) : RETURN 

410 : IF TS(S)•DS( 9) LETT 
S($)• DS( l0) : RE TURN 

429:IF r s <S>=DS( l l) LET 
TS<S> •DSC1 2) : RETURN " 

430:RETURN 
4~0: DATA •A· , • 19 • , •B•, •1 

i · . ·c· , · 12· , ·n·,• 13· 
, · E· , • 14• , •F•,• 15 • 
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capabili ties. And, it dOes not require that you enter 
each digit separately. 

Steven L. Ell'leridge, 11///51 Tyler Street, 
Sy/maf.. CA 91.JIJ.Z suomitted this program and 
adds the following general comments. 

The program is designed to run on a Sharp 1250 
or 1500. (It St)OUld do nice ly on a Radio Shacl< PC-2 
or PC-3.) To use the program, just load it and type 
the command RUN. Respond to the queries for the 
base (of the number you wi ll oe Inputting), the 
"convert to" oase and then the actual numtJer that 
you wish to have converted. The numtler may be up 
to 24 characters and may be integer, fractional or a 
comoination. (The limit of 24 characters Includes 
the radix point•) That is al 1 there Is to It! 

The program is Oroadly organized as follows: 
Lines 10 & 20 Ini tiallzatlco cn1 data \flJUl 
Lines 30 & 40 Sc<Yl for fractional rurner. 
6ines 60 - 200 Grnvert ltµJt to CleclmaL 
Lines 210- 310 Grnvert decimal to final base. 
Line 320 Display alSwer. 
Llres 330 - 440 Hexadecimal traistatlcn 

The program only has a few error traps, due to 
the limited memory in a PC- 1250. Tnose with a 
PC- 1500 may warit to add to the trapping that was 
included to catch the use of 8 and 9 while working 
in octal. 

H:~CHW.. LOAOCR 

//filli8117 Oelinger, Nor thern Arizona 
University, Oepartn:en t of' Physics, Box 6010, 
Flagstaf'f, l!Z 86011, suon1itted this program. 
It may oe used to load inf ormatico that i s in 
he~adecima l notation directly into me111Jry. 
While designed pr i marily for t he PC-1500 and 
PC-2, changing the line nuntJers to a lo~r 

PI OJI a ii H:!.xat:J:cima/ L oaa!r. 

1000 REH tE~CIHAL LOAD PRO;RJl/1 

1010 IIPJT "STAATII(;; l\LalESS: ?";S 

1020 Itf>UT "tEX=?"; H$ 

1030 I F H4="STCJ>"Tl£N ST()> 

1040 l=LEN(H:$) 

1050 I F L <> 2TIEN 113-0 

1060 Ol=ASC(LEFT${H$, 1)) 

1070 D2=ASC(RIGfT${H$, 1)) 

1080 IF D1>64AI() D1<71LET Dl=(Dl-55)•16: 

GOTO 1110 

1090 IF D1>47AI{) D1<58LET Ol=(Dl-48)•16: 

GOTO 1110 

1100 GOTO 1130 

1110 IF D2>64At-O 02<71LET D2=(D2-55)+01: 

GOTO 1150 

1120 IF D2>47AI{) 02<581..ET D2=(D2- 48)•Dl : 

GOTO 1150 

1130 PllUSf "llH.llT?" 

1140 GOTO 1020 

1150 PO<E S, 02 

1160 S=S• l 

1170 GOTO 1020 

1180 END 

range should also rral<e it useful to PC- 1250 and 
PC-3 users ~ are dabbling with machine 
language. 

I+----------· --
l"'E TEffiS G.AIVE F ffi PC-2/PC- 1500 

PCN rarely publishes games. However, we are 
making an exception for a suomission oy David 
Hergert, 117111 C!Jickering Avenue, CincinnBti, OH 
115232. His combination BASIC and machine 
language (hybrid) program illustrates how .M.. 
routines can oe called upon to enhance cntical 
portions of a program. The program is elegant. in its 
playing simplicity, yet can oe ratner challenglng --

just try getting a perfect score (10 hits) when the 
game is set for its highest skill level (1~ 

To play the game, imagine that you are Captain 
of the spaceship that appears on the display. As you 
are traveling along you sudClenly encounter a 
meteor shOwer. There are 15 meteors in the snower 
bUt you only have 10 laser-missiles with which to 
defend yourself. (You have learn to judge which 
meteors wil l prOOably miss your craft•) 
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once the program haS been loaoed, use a RLN 
~ to start the action Respond to the skill 
level query according to courage. Level 4 is for 
l:legimers. Level 1 brtngs on the meteors at their 
fastest rate. watch outi My meteor la1dlng a sol!d 
hit on your spaceship ends the gcrne. A successful 
mission on your part brings a visual re"'1ard. 

If you want to ao some tinkering with the 
program. variable G in line 40 controls the display 
time of the laser. The laser firing Is displayed v1a a 
M... routine that uses an exclusive OR Instruction 
to Invert the center row of aots. Line 190 of tne 
BASIC program calls a M... oo.nter that displays 
the contents of the accurrulator for a snort arnoLl'lt 
of time. 

Good luck, Captains' 

Prognrn HJtears. 
10: POKE &47C0,&48 

, &76, &4A, &0, & 5 
, &BO, &88, &4 1, & 
4E, &<!E, &99, &8, 
&<! C, &??, &SB, &6 

20: POKE &4700,&48 
, &??, &4A, &0, &9 
E, & I 2, &9A, &FD, 
&6A,&FO, &A8,&C 
O, & J 0, &80, &FD, 
&2A 

25 : POKE &4 7E0,&62 
, &6E, &01, &81, & 
071 &FO,&AB,&CO 
, & I 0, &80, & 9E, & 
E,&9A 

~;> :WAI T 50: PRINT 
"PRESS + TO F I 
RE" 

30 : INPUT '' ENTER S 
Kl LL LEU EL(] TO 
4) " ;M : CLS 

40: S=0 :W=0 : P=0 : G= 
50 

S0:A=J:Z=<<RND 6-
l)/2+1>* 10 

60:WAIT M:P=P+I 
70 : FOR C=l55TO 5 

STEP -z 
80 : GCURSOR 0 : 

GPRJNT " 08080C 
0C I EJE3F JEIE0C 
0C0808" 

90 : IF P=J6THEN 27 
0 

100:GCURSOR ABS <C 
- J):GPRINT A;A 

110:1F JNKEYS ="+" 
AND S<l0THEN I 
00 

120: GCUR SOR ABS <C 

-J) :GPRJNT 0;0 
130 :A=A*2: IF A=l28 

THEN 50 
140:NEXT C 
150: WA I T 50: 

GCURSOR 3: 
GPRI NT " 412241 
084 I 224 I " 

160 : CLS 
l/0 : GOTO 250 
180 : CALL &4 7C0 
190: CALL &47D7,G 
200 : CLS : S=S+J : IF 

'l=BTHEN 220 
2J0:GOTO 80 
220:GCURSOR 0: 

GPR JNT " 08080C 
0CIE IE3FIEI E0C 
0C0808" 

230:WAJT 50 : 
GCURSOR C: 
GPRI NT " 412214 
0BI '12241" 

240: CLS : W=W+I : 
GOTO 50 

250:WAJT 100:PRJNT 
"YOU HIT " ;W; " 

METEORS . " 
260 : CLS :GOTO 30 
270 : CLS :WAJT 0 
280: FOR X=lTO 155 
290 : GCURSOR x: 

GPRJ NT "000008 
080C0CJEJE3FJE 
IE0C0C0808" 

300 : NEXT X 
3J0:WAIT 50:PR JNT 

YOU MADE IT !" 
:GOTO 30 

STATUS l 829 

FRCM n-E HIP PCO<ET 

Our readers ""rite to snare lnformation -.iith others. 

Tirne 

The Sharp PC- 1500/Raaio ShaCk PC-2 Til"E 
flXlCUon Is a good calendar clock. But Jtmay tal<e a 
moment or two to lnt.erpret a display llke 
70403.0017 at 3 AM or when there are distracUons. 
One remedy ls to use the Instruction ManJal's 
c lOCk slmulaUon program. But 1 t Is a nuisance to 
type this progran beck In eacn ume after one nas 
deleteO a lorYJ program using ~w. 

A Detter remeoy Is also an Interesting example 
of the sort of small program tnat CM be executeO 
via Reserve keys. Progr<Yn any two adjacent 
Reserve keys as follows: 

Left: Z-{INT(TlfvE"100•.7)-lNT(TltvE/100)"1E4)1 
1()()11 

Rl!1lt: PRJNTUSD'(>" •••.• #";"Date - ";INT(TJl'-'E/ 
100)1100;" Time •";Z- t2"1NT(Z/13}11 

(The use of .7 instead of 5 In the first INT 
expression Is not a misprint With the one 
exception that is mentioned Delow, it r<XXlds 
oase-60 mlrutes and seconds properly for a 
base-10 display.) 

Pressing LEFT alone gives the time, out a time 
sucn as 2:10 PM will appear as 14.1. Pressing LEFT 
then RIGHT gives a proper ly formatted date a1d 
modulus- 12 time. For instance. at 2:10 PM on July 
4th the display would read: 

Date - 7.1}4 Tirne - 2..10 
There is one minor bug. Whenever the time Is 30 

or more seconds past 59 mlrutes after an nour, 
screen output will display that nour a1d 60 mirutes 
Instead of the next hOUr (3.60, for lnstcn:e, Instead 
of 4.ooi unfortunately, tne programming also uses 
up most of the reserve area memory, so that 
eliminating this OUg requires simplifying the 
display. Use three Reserve keys: 

Left: (As aoove) 
Next Z•Z+.4"(Z- INTZ•.6)1t 
Rl!111.: PRINTUSIN3"•••.•1","tJ;fNT(T11-E/100)/ 

1001' r';Z-12"1NT(Vl3)1t 

l prefer the first program. 

llOPort.s 

Arl!Ji.lr L. rncmas 
U?lversity of Kansas 

JO? Sl..mmerfield Hall 
Lawrence, KS 66(JIJ5 

I have f()lnd the n~e slgl!llS Of the CE-158 
serial Interface make convenient one-t>lt l~t en:! 
output ports for the Sharp PC- 1500. 

The example provided r.ere uses the Request­
To-Send (RTS) sl~l from pin 4 on the RS-232 
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comector. Tnis pin is connected to a olooe ~a 
2.2K resistor ana tnen to a sollo state relay as 
snown in tne accompanying oiagram. In lllis way 
tile low voltage output of the PC- 1500 can be used 
to control a 110 v.AC. aevice. Tne BASIC 
commano OUTSTAT o wil l turn tne relay on and tne 
commano OUTSTAT 2 Vli ll turn it off. or, 
eqvivalenlly, tnese values may oe POKEd at 
hexadecimal location OOOE in the alternate 
memory of tne PC. Machine language corrvnanc1s 
may a1sooe useo lo control the relay. 

As lnoicateo in tne diagram, tile output from 
pin 11 on tl1e RS-232 comector ts used lo control 
the solid state relay. A suggesteo relay Is tne 
cryoom MOClel 021102 (priced at aoout $16.00 at 
NeVlatk Electronicsi Tnis relay will control AC. 
currents up to 2.5 amperes. Wltn tne arrangement 
sno...,n, about 1.6 milliamperes Is drawn from tne 
CE- 158 Interface wnen tne potential difference at 
tne o.c. input to tne relay is about 3.6 volts. This 
current Is well Ile low the llml ting value of tne 
SN75188 orlver cnip in tne Interface, Vltllch is 
approx1mately 10 mi lli~res. 

Tne BASIC program Is a simple example 
i llustraung tnat tne 1atcneo port can be useo to 
turn on a 110 V.AC. lignt after an elapsed time. rne 

first tnree lines of tne program pron1)t tne user for 
tne nour, minute ano secono. The program tnen 
goes Into a loop and will tum on tne light at tne 
requesteo time. Of course, a more sopnlst!cateo 
type of control program coulo be written, but tnls 
Illustrates tne metnoo. 

10 : If\E>UT "\-a..R• ?"J-i 
20 : 11\PUT "1'11"'-JTE•r.M 
30: ll'PUT "SECXN>r~ 
110 : a..s 
SO : C-lOOOO"H• 1 OO"M•S 
60 : A-Tl?vE/100 
70 : B-(A- INT(A)}-1000000) 
80 : IF ~ n.EN OUTSTAT O:STa> 
90 : GOTO 60 

100 : Et-0 

I nave also useCI lllls general scneme to run a 
stepper motor. Similarly, other signals canoe input 
or output to connect tne PC wltn tl1e outsiCle worlCI. 

William G. Delinger 
NJrC/lem ArfztYJa U1iverslty 

Department of Physics 
Box6010 

F/agstalf, AZ 86011 

Diagram ~lid state Relay, crntm11ed fly RS-232C POlt /-lcllvates L /YT1l 
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N.. TERNA TE CD,ffRCL OF Tl-£ PC-1500 LCD 

Tne llqulo-crystal display (LCD) on tne snare 
PC- 1500 and RaClio snack PC-2 consists of 156 
columns by 7 rows for a total of 1092 points or 
pixels. If you nave studied tne Instruction Manual, 
tnen you know tnal one way to access inCliviekial 
pixels IS to use tl1e ~SOR anct GPRINT 
statements. Tne GCURSOR Clireclive will select 
tne starling ··co1urm .. wnile GPRINTprovieles for 
tne turning on (or off) of selecteo Clots Vlilllin a 
column. 

Selecting a particular column is not Oifficult 
because the GCURSOR parameter allows tnis to be 
oirect ly specified: GCURSOR 10 directs tne PC to 
start Clisplaylng in colurm 10 (wltn the first column 
oeing referred to as column zero~ 

Selecting a particular TOVI Vlilnin a colurm can 
be somewhat more ~licateo. Rows are 
rumbered from top to bOllom, starting Vlith rOVI 
zero. ROVls are assigneo values accorCling to a 
binary positioning scneme. The top TOVI (rOVI 0) Is 
actlvateo wi ttl a value of l. Tne next row (row 1) 
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