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SERV I CE -

THE SAGA CONTi ~UES 

My Min isette casset t e-recorder 11as repaired , bu t not - alas -
i n one week, nor even in two. TANDY exp l ained t hat it had to 
go to t he Mid 1 ands: d1e re as computers a re mended in London, 
and had it been a computer it \'JOU 1 d probably have been back i n 
a 1,eek. Ho1-1 this may be, I do not k no"'• since the effect o f 
mark i ng i t URGENT was that· they fo r got for a 1·,eek to send it 
to the repa i r '.·JOrkshop . Ho"'eve r , a I though I cannot pay TANDY 
the tr ibute I had hoped ,for streaml i ned eff i ciency, I can 
at least admire t hei r unfai li ng cou -1esy , which survived a 
tor r ent o f f rant i c enqu ir ies f r om your editor . Perhaps my 
favor i te comment on the whole affai· came from a jun i o r membe r 
of 1ANDY ' s staff, ,.,ho happi l y responded to an anx i ous enquiry 
w i t h the classic wo rds: " I haven't got a clue!" 

· '- ·'· ... ... J. , . .... .. 
Whi l e SHARP so l emn l y announce that details of machi ne-code wi l l 
be re l eased "th is yea r , next year , somet i me, never ... "other 
exc 1t1ng t h in~ ar e happen ing in t he wor l d of t he PC 1500 . On another 
page of th i s i ssue the f i rst of a se r ies o f artic l es i nt roducing 
assembly language wi I l b r eak the ice, and on page !; 1 a r eader 
i n I stanbu l describes how he not·! has 28K. 

Bar ry ELKAN r eports an i nterest ing JSe o f the PC 1500 i n the USA. 
On the " PP.op l P.-; Fxp r e<." " - " b11s-sron f li gh t be t .ieen Washi ngton 
and New Yo r k - tickets a r e issued in f li ght on the PC 1500, 
using special l y prepr int ed rol l s o f pape r . He is at present 
invest i gating the possibi I ities o f :naking ava i I able , in this country, 
the various add- ons pr oduced overseas . If he is success f u l , 
1oe hope to b r ing you t he fi r st net·IS. 
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LETTER .TO THE ED ITOR Ista:nbul., 1-i?-.Y St'b.,1983 

Dea= Sirs, 

?..E: Montb.l,y Newsletter !ST£TUS-1500' 

In case this may ·be .01 interest to the newslet~er readers~ 

1-iy PC-1500 just recently u:nd erwent a "Di t o:f i:oterna:i sur.gery 
in W.Germany.Within . the ·?C-1 500 I · now h ave available a BASIC 
working area o:f 28,475 Bytes,ihis ~ith the modul e box still 
-:free-. . .F. .,... additional . .module inserted may no lo:::ige:r be used for 
BA~IC mem·ory add on .However, it can be used to store machine 
cod e programs. ?or example was my" C£-l5S -very slightly modified 
t~us e~ableing me to store a built in control ?rogra.u:,the 
RVS- c e:Dllonitor ·plu,s 'TOOL l' which gi-ves IOe access torr ·new 
BA~!C co~~2..Dds ~2~nly ai~ed at pTcgrz~~ing a:JC editing in . 
:mod. ul e s . ( A?PEN!J, Pi..EJ\!~l·IBE :R , CE._t_i~G !'.;, D~L3TI: ! ):;p._~ .. S3 = F I!-::D , 0BP etc. ) 
In the very near future 1 :roo1. 2 1 ;.;:-i ll co!!te Ot;."t -\'; i -tb ihe !!lost 
·'"" 1 u-7u 1 .,.- e c. tu.,... ,, s T's l! v ,,. i:-·1 .c b" ;:-; . .,-;;-;::1;-: :2 S "' cu.,.. ~.,..,~ 25-7o1 d s.,...e "O.. -in ........... - .. - - - - ._ - ~ - ....., , - - -::...!.I ! ... - -- • - .. - - ;::;;:;> - .... 1-' .... . -

~ll tape operat ion s . 
· - - · - · · · · · · · · - · - c~ -5 ° · · · ~ ... L;. DO\re p:rogT22s l nave secu:rec: ...,.,. J.""C.n.::.. rJ -C!:!e !:::oa :.:I 2ec. .t..-..L ;,1 S""C :t ...!.......!.. 
l ea,,.~ing !!:!e free access ! ... or D}~ o·,.;-:: z::ic.chine prog:--2..!ns ·oe-t-~!een 

&98C•O - &9?:FF . 

T~ e most exciting. t.bing about t. .:.e ::3c.~ificatio~ · of ~y· PC-15DD 
-, .. ~as the fac-t that I hc.d. the mac!-. i rJe ·cc.ck \-.-i -ttin a ·..;eek ... with 
e·,;ery t biDg -...;or king the •:ay i "'L. -..:as ~no·T.,,. ·ceC. ! Re c..2.ly 2 rari '"CY 
~bese c ay s! I 

-- t . ~- - ll .. xour: 'ai~oi: . Y 

~~~ing neine 

' 

HE X & DEC 

The p rog~am on the left wi 11 turn a se r ies o f hex numbe r s into 
decimal fig ures; the & symbol is not necessa ry. Hore use fully, 
the program on the right tu rns a ser ies of deci ma l numbe rs into hex. 

10: INPUT A$ 
J5:S=0 
20: FOR f;;l:IT O 3 
30 :RS=M!0S (AS, 4-

F' 1) 
32:1 F ASC RS>64 

GOTO 100 
34: R=lJAL RS 
35:R=R'>.:16"F 
'!0: S=S.;.R 
50:NEXT F 
50:LPR JNT AS;S 
70 : GOT O 10 

l00 : R=ASC RS -55 
!0l : GOTO 35 

10: l NPUT "dee "; D 
! S:U=J.;. 2*(0 ) 255 ) 
20: LPRINT D; " " ; 
30 : FOR L=UTO 0 

· STEP -1 
4 0: J =lNT (0/l5AL ) 
5 0 : KS=CHRS (J.;.55* 

(j )9).;.480i:CJ( 1 0 
)) 

55 : LPR1NT KS; 
6 0 :0=0-J Oi: J5AL 
70: NEXT L 
80 : LPR iNT 
90 :CLEAR : GOTO 10 
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PEEK, POKE & MEMORY - V 

Here is a handy l it tl e routi ne for taking a look at t he cont ents of 
memory, without yard s of pr intout . Press ing any of t he number keys will 
a l ter t he WAIT t ime (wait for t he BHP ) . Pressi ng the CLE AR key wi 11 
back up by steps of 10, a nd the MO OE key wi 11 go forward by steps of 10. 
~ny other key wi 11 make· the WAIT time too long to be use fu l . 

2: ON ERROR GOTO 100 
10 : INPUT "sta rt-"; F 
1 5 : \.IA IT 0 
20: A$:1NKEY$: PR INT F; PEEK F;" " ;C HR$ PEEK F 
24: F:F+l 
25: GOTO 20+ASC AS 
33: GOTO 20 
44 : F:F-12 : SEEP 1 ,20,900 : GOTO 20 
51: F:F+9 : BEEP l, 50 , 500: GOTO 20 

100 : WA IT 101<ABS (ASC AS - 48) : BEEP 'l : GOTO 20 

Addresses30286. and 30287 ho ld the displ ay ind icato rs and the modes 
themselves. If you POKE 302136 , 127, 127 you will get all the indicators 
(except BUSY) lit up. For RUN mode, PO~E 30287, 67. For PRO mode 
POKE 3028.7, 35- And if you want to experiment with combined RUN and PRO 
modes, POKE 30287, 99. But 67 and 35 make 102: why t hen 99 ? 

He re we must think of the b inary equiva lencs. 127 would be 111 1111. 
67 wou ld be 1000011. 35 •,;ould be 0 10001 1. Imag ine these noughts and ones 
as a row of switches: 1 fo r on, 0 for off . So to combine the 'on' switches 
of 67 and 35 gives 1100011, and this is 99-

You can work out fo r yourse lf the exact numbers for each mode and 
indicator. Take )0286 and 30287 sepnrnte ly, ann into e ach PO KE success ive ly 
0, 1, and ascending powe rs of 2, + I . ( i . e. 2,3,5,9 etc) . In case you · 
forgot to note the original contents of these addresses before changing 
chem, the norma l display may be restored by POKE 30286, 65 ,67. 

A oractical use fo r the POKE technique occurs with Mtke O'Regan ' s 
PiCo\.IRI TER program on page 44 . He adv ises the user to prime the Reserve 
keys and Rese rve templ ate . The fo l l o~ing additi on to the program wou ld 
enab le you to do this pri ming in 1 second: 

400: "V" POKE 14!;22, 1,24i,146,51,48,64,2,241,146 ,57,48,6!;,3,241, 
\1;6,49,50,48,64 

410: POKE 1441i1,4,21;1,146,49,49,l;8,64,5,241,146,50, 54 ,!;8,61;,6,241 ,146, 
50 ,55,48,64, 0 

420: POKE 14344,32,87,82,32.32,82,66,32 ,32, 69,68,32 , 32,80, 82,32 ,32 
87,84, 32 ,32 

430: POKE 14365 ,82,84,0 : BEEP 3 

Two other useful addresses are conce rned with text graphics. 31218 holds 
the ROTATE value (normally 0) . By PO<Eing values 0 to 4 into this address 
you can RO TATE in TEXT mode . The on ly use for th is is to enab} e you to 
l inefeed even if ROT~TEd . Thi s could perhaps be used if you wanted to 
write some lines of text upside down~ However you stil l cannot LLIST 
when ROTATEd . Address 31220 holds the CSIZE value . In to this you can 
POKE any number up to 255. and you will get characters of that size . 
The maximum practical value fo r full -si ze cha racters i s C51ZE 51;, 
or CS IZE 36 in ROTATE 1 o r 3. 

[to be continued} 
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IAN TRAYNOR 
EASICALC 
were not 

DIST RESS S I GN ALS 

signals that he tried SAFECRACKER (Apr i l 1983) on his 
and EASIF ILE programs, and found that the hidden secrets 
uncovered: on the contrary,SAFE CRAG<ER cracked up! 

The EDITOR is distressed to have to inform Nr. TRAYNOR tha t he must 
have made an error i n en tering SAFECRACKER, since it has been used 
succes sfully to la~ bar e his ingenious me t hod of protection. 

RAYMOND MINTOFF writes f rom Ma l ta to ask 1·Jhe re he can obta in the TANDY 
products mentioned in the March issue , and where he can get ·a SHARP 
~ervice manual. 

For TANDY, write to TANDY COMPUTER . CENTRE, 
20~21 ST.GILES HIGH STREET 
CENTREPOINT, LONDON W.C.2 

The manager is IAN SANDILANDS, and he wil l be happJ! to post to Malta. 

F'or the service manual, tvr.ite to. · A. . J.!ORAl-1 

[there are 2 mancals, l for ] SHARP ELECTRONICS (UK) LTD 
(the CE 150-: the ~ther for ] THORP ROAD,MANCHESTER MlO 9BE 
(the printer!!! } 

JOHN MACK,and others, ask how they can avoid the Linefeed, etc , which 
occurs when the PC1500 i s turned on. 

I f when you turn t he machine off, i.nstead of usi ng t he OFF key, you 
CALL 5817 5 , when you turn on again you will avoid all the whirring . 
You wil l get the BUSY signal , which can be killed by touching any 
key except DE'f' and SHIFT . (Information from IAN TRAYNOR) . 
lvARNING: This method may temporarily disable the "Auto ?ower Off" 

ROY WRIGGLESWORTH asks for a simple program for a mai li ng list . 

I f MAILINGLIST(April 1983) is too compl ex for your purpose, the 
following may be' adequate : 

10: L$=" " 
20: READ A$ 
30: IF A$=L$ LF 5 : GOTO 20 
40: LPRINT A$: GOTO 20 
50: DATA "!'1. THATCHER", "10 OOWNING STREET", "IYHITEHALL!' ,L$ 
60: DATA ".'IICHAEL FOOT"," HANPSTEAD HEATH" ,L$ 
70: DATA ".'WY JENKINS", "CLOUD CUCKOO LAND" , L$ 

R. J .COURT ,' in New Zea l and , has diff i cu l ty wi t h the CE 153 soft~1a re board. 
When running the CONSTELLAT I ON program , (p3ge 39 of the manua l ), 
o nly one conste l l.:iti on will print, end whatever he does, he gets 
"ERROR 9 IN 70" 

Can any kind reader help? Is there an error in SHARP's program? 
It is not unlikely! 
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PiCoWRITER - A wordprocessing progr am by MIKE O'REGAN 

~1rr. 

~i&P.J'Jy<d \0 C:,..c!llc l t•\ V'ftl"'y lO 

eo~n ;nU< et \tit r •)b\ rloec.. 

~ut~ t"'r-Y la \ t.f>•ino.ttd bv ,.,,.1,., 

n (Or ZZ>. 

C\ ~ rtc..i.bncl>Jt 'Pttd ~ll'tli~ •C.!1' bt 

I ~1 tl" G.dJ..,.:;, ~d Cl.I liil'Ptr i t,,.N. 

~P. !t-: J OlJl 

<:1:· .. : h ; ; ,.~ :.r>~,.,~, lo:- c-:G..";''\'· c 

f!~~~ =: t tf'.C. !i \IH, v·tt$ o l -~et. i ; "'L 

\ 0 1 t.,.t. ~Ott. ".l\C\ it •i l I O\\f;~\ 

"l 6.0fO JJ>lli 

F'2 GOH> 5all 

~1 b~YC l1t.• 

f! f>C lO 2661 

~~ &o:c i'e' 

\:REM PiCoWR J TER 
Mike 0 Regan 
1983 

10:" "CLEAR : OJ M 
MS<203>*37:K=1 

20:WAJT :PRJ NT "F 
or MENU pr-e s s 
RCL 

30 : WA JT 50:PR JNT 
11 L :ne 11 ;K: 
lNPUT MS<K> 

'i0: JF MS(K)="ZZ" 
OR MS(K > = " zz" 
THEN 20 

50 : IF LEN MS <K><3 
/THEN 7 13 

50: N=K:GOSUB 210. 
70: IF K=lSBBEEP S 
BB:K=K+J:GOTO 30 
SB:WAJT 5: FOR L=l 

TO K-! :-PR JNT L 
• II • I : , 

; . ·' 
100 :FOR l=~ TO LEN 

1'1$ CL) : PR HH 
MJOs (MS ( L), J, 
!> ; : NEXT J: 
PRlNT " " :NEXT 
L: GOTO 20 

IJB: CSlZE J:F OR L= 
JT O K- J :L? RJNT 
MSC L) : L F J : 
BEEP ! : NFXT L : 
GOTO 20 

120: WAJT 80: PRJNT 
"J ;i. o J NSERT. 
0 to DEL ETE" : 
PRJNT "ANY OTH 
ER KEY to CHAN 
GE 

J30:0S= JNKEYS : JF 
OS="'' THEN J 20 

1<! 0: JF 0$="D " THEN 
330 

l50:JF OS=" l"THEN 
280 

150 : INPUT '' Line No 
? ,, ; N 

l70: WAJT i0:FOR l= 
JTO L EN MS( N): 
PRJ NT MJDs (ii$ 

<.N>,· J , l >;:NEXT 
l: PR ! NT " " 

180: INPU ~ "New Lin 
e? ", MS(N) 

190: IF LEN M$(N)<3 
7 THEN 20 

200:GOSUB 2 10:GO TO 
20 

210:FOR J=37 TD 25 
STEP-J: JF 
Ml OS (f1.s (N ) , l , 
.!>=" 'THC:N 230 
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220: NEXT l 
230: WAJT S:MSCN)= 

LEFTS CMS(N), 
-1 > 

240: 8EEP 2:PAUSE " 
Line . too LONG! 
": PAUSE "shor-t 
ened i.o . " 

250: FOR l=lTO LEN 
MS( N): PRJNT 
MJ O$ CMSCN), J , 
J >; : NEXT J : 
WAli 50:PRJNT 
"**":RETURN 

250:!NPUT . '' .TJTLE" 
, Ts: PRINT "TAP 
E TO RECORD-EN 
TER":PRJN T #TS 
;K, MSC*):GO TO 
20 

270: WAJT 0: PRJNT " 
TAPE TO PLAY_: E 
NTER'': INPUT iiT 
~; K, r'1S<*>: GOTO 
20 

280: JNPUT '' Which L 
; rie Number? 1

' ; 

N 

290:K=K+ J :FOR l =K 
TO N+JS TEP -J: 
f1S C J ) = M $ C l - J ) : 
NEXT J 

300: INPUT '' Line to 
JNSERT ", !1$(N 

> 
310:iF LEN MS(N)<3 

6 THE.N 20 
320:GOSUB 2J0:GOTO 

20 
330: lNPU T ''L ine to 

DELETE "; N 
3<!2 :K=K-j:FOR J=N 

TO K:MSCI)=MS( 
l + l >: NEXT J : MS 
(K+ l>= "" 

350: .GO TO 20 
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PROCOS Soft:wdz·e Review 

If a herring and a half cost a sh i 1 l i ng and a half, h01·1 many beans 
make five? Plus VAT? And 2{% discount for cash? And if the rate is 
altered? 

These .are the sort of questions PROCOS is designed to answer. I spent~ 
hours learn ing how to make full use of the prog ram: if I have missed 
anything I can only say that the average user is not prepared to spend 
longer, and will miss it too. Available are up to 255 i tems, 
each nameable; and to each you may ascribe a value , which can be 
e ither a number, or an arithmetical expression. After interrupt ing 
t he program, UNLOCK, go into PRO mode , and write anything up 
to 3-2-K of program which will calcu\at e all the results you want. 
Go back int o RUN mode, and calculat ion can be automatic or not , as 
preferrerL Anrl if yo11 wi sh to see a v<ir iAti on in the resu l t, you· 
can enter this as an arithmetical expression on the resu lt I ine. 

The instruction manual is in two halves. The second half contains 
a de ta i 1 ed 1 i s t of. commands and the i ·r uses, the s true tu re of the 
program, and the contents of all va r iables used. The first hal f , 
however, r found sketchy ·and inadequate. The re we re a 1 so one or two 
vita l errors , though I understand tha t these will be corrected . 
The manual includes the advice "Fee 1 free to expe riment ~" wh i eh 
I always take to be a polite way of saying " I cannot be bothered 
to explain i t , so work it out for yourself!" The biggest snag is 
the fact tha t when a resu'it is varied by an ari thme t ical expression 
there is no record or trace of this : so it is impossi ble to tel l 
whether the resul t shown is the ori g inal , or the varied result. 

I can see many uses for this prog ram: tax at var ied rates, profi t 
on varying quantities, or any hypothetical financial or stat istical 
use . But to get any substantial benefi t f rom the prog ram, an 
ab·l ity to program is essential. And this raises yet aga in the query: 
if you have the programming techniques, why do you need the· ready­
made progr·am? Of cou rse, the print opt ions and di sp 1 ay fac i Ii ties 
of PROCOS are excellent, and it does provide a framework for your 
ca lculations: the only programming you need to do is for the ac tua l 
ca lculations: and as most experienced prog rammers will agree, up 
to 80% of any program is occupi ed by 'housekeeping' and dis.pl.ay. 
PROCOS will do all this for you. 

PROCOS, by Mi CROL, is distributed b~ MICROMAIL of Cambridge,£18.95 

MINDBOGGLE CORNER 

Is it t he plan of a spaceship? Or a t rain? Or an i l lustration of the 
mating habits of t he Trob r iand islanders? Bu t is i t t he ri ght way up? 
Indeed, is there a right 1·1ay up? Discover the secret, and you wi l l have 
no d ifficulty in fi nd ing the very concise program that creates this 
appa rently random pattern. There is a cl ue on p<ige '~of t his issue,pe rhaps. 
Super pr ize. Closing date Ju ly 15 - to give a chance fo r ove rseas subscribers 
to enter. (11e no~1 have readers in 19 countries). 
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MACHINE CODE - THE BACKGROUND 

To those of you who, like myself, cannot even spell memonic u.emomnmic 
mem.'lonic menmonmic mnemnomnic reminder, the concepts of machine 
code programming are bewildering and intimidating. We look upon machine 
code progra11u11e:i:s os 1.Jodngs from another world , who probably even 
dream in binary, and ta l k in hex. 

It is not really q uite as bad as all that . Machine code is not easy ; 
i t requires absolute accuracy, patience and hard work. The informati~n 
we are publishing will not turn you into a machine-code-progr amIT.er 
overnight . Much of it will not be comprehensible to beginners· - or 
to. myself . But we hope to print 1uring the coming months some 
useful subroutines in assembler: they may be used intact: but it is 
helpful to have at least a vague idea what one is doing . 

Your. computer works in binary, in ONS and OJ:'Fs, ls and as.It does 
not reaJJg understand ordinary deci~al numbers at all . Hex , in 
base 16, and 256ary, are a step in the direction of these binary 
operations. BASIC is an ' i nterpreted' language. This means that 
ever g t ime a program is run, every single statement is interpreted 
into binary each time. For instance if you had the line 

10 : IF A=B GOTO 50 
your computer must find the address of A, do the same wi t h B, find 
thei r values, compare .them, find the meaning of IF, find line 50, 
now find its correct address, and move the pointer to that address. 
Obviously much time may be saved if ~ou caiinstruct the computer 
to fish out the contents of a specific address , and another , compare 
them, and then go directly to the address required by the condition. 
No quicker to write, but quicker for the CPU to do. You may think 
that a millisecond here or there does not matter very much: but it 
certainly does for repetitive operations. ;;ho would not prefer to 
sort a few hundred numbers in 20 seconds instead of Jn min11t:P.,;? 
Another advantage of machine code is that you are not bound by the 
limi ts of your BASIC vocabulary. An IF .... ELSE instruction i s for 
i nstance possible, and many others. 

The earliest programmers were obliged to write in binary, a task f ew 
of us could cope with toda y . Strictly speaking, this is what pure 
'machine code' really i s. But we are able to write in hex: and these 
base 16 numbers are easily converted by the machine into binary . 
The CPU performs certain operations when fed k•i th certain 'operation 
codes ' in hex, when previously alerted to do so. It is ·alerted 
by the statement CALL : which means "go to t he address mentioned, 
ana treat the contents o f that and the following addresses as direct 
operation code instructions: obey them, and return to the BASIC pr~qram 
c..rhen told to do oo'' . 

But even machine-code- programmers are human, and a series of op-code 
numbers is unreadable by humans: no: is it feasible to translate 
~~chine code programs written for one machine into the codes r equired 
by ar.other . ( Like translating from a for e i gn language you don• t know 
with the aid of a diotionary). But ASSEMBLY LANGUAGE (all those 
LDAs and LDIXs ) is a sort of Esperanto. They remind you what you 
are doing, and can be read. Theydiffer f rom chip to chip, but have 
a core of unanimity. On some machines you can actually program in 
these, and your machine will substitute t he appropriate codes: but 
not on the PC 1500 as yet, if ever. 

I hofe t hat for beginner s the above will give some idea what it is 
all about. I also hope that the experienced programmers who notice 
many errors in these ideas, will write and tell me, so that I can 
pass on their corrections to fellow readers. I started t his magazine 
f or the sel fish moti ve that I wanted to KNOW about the PC 1500: so 
far my education is proceeding nicelg; thank you all very much . 
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AN INTRODUCTION TO PC 1500 ASSCMBLY LANGUA~C 

by IAN F. TRPYNOR 

Some of the Registers 

As well as an 8- bit Accumulator (A) the PC 1500 has 6 general-purpose 
8-bit registers for use by the progr~mmer: XH , XL, YH, YL, UH, UL . Apa rt 
from being used independently, they can also be paired to form 16-b i : 
data pointe rs, using the 256-ary Hex coding to form an address. For 
examp l e , if XH is set to 123(hex 7B) and XL is set to 176 (hex BO) the 
X-pai r can be referred to in instruction codes as t he ' X-registe r ' , 
conta in i ng the address 31664 (123*256+176). Other regi sters ,such as t he 
the 16-bi t program counter (P) ,the 5-bi t status register (T) and the 
16-b it stack po inter (S) may be dea l t . with in a later artic le . 

Loading the Accumulator (A) 

The Accumulator can be loaded with the contents of the 6 general - purose 
registers, the contents of the address held in X,Y, or U registers, or 
with the contents of a specified address, through the operation codes: -

Load A with Hex · Load A with Hex 
contents of op-code Mnemonic contents of op-code Mnemoni : 

XL 
YL 
UL 
XH 
YH 

04 
14 
24 
81i 
91; 

LOA XL 
LOA YL 
LOA UL 
LOA XH 
L0°A YH 

Loadinq an immediate value ( i) 
:nto registers 

Lo.id Hex Mnemonic into op-code 

A B5, i LOI A, i 
XL 4A, i LOI XL, i 
YL SA, i LOI YL, i 
UL 6A , i LO I UL, i 
XH 48' i LOI XH, i 
YH 58' i LDI YH,i 
UH 68' i LO I UH, i 

must be a single 
0~255 (h~x 00 - FF) 

byte, 
1 
I 
I 
I 

I 
I 

UH 
address · in X 
address in Y 
address in U 
address a ,b 

lncreasin9 (INC) 
regi s ters by 1 

Reoister INC 

A OD 
XL 40 
YL 50 
UL 60 
XH FD 
YH FD 
UH FD 
x 44 
y 54 
u 64 

Ali LOA UH 
05 LOA (X) 
15 LOA (Y) 
25 LDA (U) 

A5,a,b LDA (ab) 

or decreasing (D EC ) 

Hex op-code 
DEC 

DF 
42 
52 
62 

Ii 0 FD Ii 2 
50 FD 52 
60 FD 62 

46 
56 
66 

l (Note t hat XH, YH, & UH need 2-byte code) 

Comtined loading and i11crea:.ing (SIN) 01· dec1·easing (SDC) a 

(single-byte op-codes enable you to transfer t he content of 
Acc~mulator in to an address he ld in the X, Y, or U register; 
to inc rease (S IN) o r decrease (SOE) that register by 1 

Address held in reg i ster 

x 
y 

u 

Hex op-code 

SIN 

41 
51 
61 

SOE 

43 
53 
63 

register 

the 
and ther 

(continued overleaf] 
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PC lSOO .ASSEMBLY LANGUAGE continued 

Branches, Jumps and Returns 

One type of conditional branch will be dealt wi th he re: BNZ , i 
which has the Hex Op-code 99. 
Branch if Not Zero t ests whet her the immedia te ly prev ious operation 
-;esulted in zero. If it did NOT, the program branches back the specified 
numbe r of bytes J.. , count ing from, and including the byte t ha t holds i . 

JSR,i , j has a Hex Op-code of BE , and does a subrout ine ca l l to an address 
( in Hex or 256-ary code) held Til the fol low ing 2 bytes J.. and l . 

RTS - with the Hex Op-code 9A - must be at the end of every Assembly 
Language subroutine tha t isCALLed from BASIC. Otherw ise - erash!!·! 

DEMONSTRATI ON PROGRAM 

\.lith the op-codes described .. in this art icle, you can try this Demonstration 
Program, whi ch displays the whole character-set on the sc reen. Scroll 
left and right with the Cu rsor Keys. 

After en t ering the program, key DEF. S to execute l i nes 10-30. These 
POKE the machi ne -code routine in to add resses 30912 to 30930 . These add resses 
a re norma l l y occupied by fixed va r iabl e A$ and B$, so do not use these 
variables'. The .advantage of us ing t hi s area is that you do not use up 
ext ra prog ram memory: nor a re you affected by \\•ha t memory size you have. 
Af te r execu t ing DE F S , key DEF SPACE to execute lines 100-130.Then scrol l 
wi t h lef t and right Cursor Keys. You wi l 1 need to BREAK to i nterupt t he 
program~ ~h is subrout ine could be the basis fo r a wordprocessor program, 
whe1e seve r·al K .of texL coul d b e s cro l lt::d continuous l y acro"s i:he screen. 

(I n normal use , l i nes 10 - 30 could be deleted afte r execution: but leave 
them in fo r experiments. Try alte r in~ t he 8th va lue &1A to &FO fo r 16 
characters on ly). 

10: "S"RC::STORE 
20 : 0ATA 8.48, &.78, 8. 

4A, &.80, &.5A, &.:!3 
.> &.58, 8. l A, 8.24, 8. 
4 l, &.50, &.F D, &.62 
, &.99, &07, &BE, & 
EB, &CA, &.SA 

30:FOR Z=lTO J9: 
READ A:POKE 30 
91 l + Z, A: NEXT Z 
: ENO 

10~:·• "CAL L 309f2: 
1F ·1NKEYs .., .. ,. · 
G.OTO J 00 

ll0:JF ASC 1NKEYS 
= 121F PEEK 3e9 
17< 229POKE 309 
17; PEEK . 30917+ 
1: GOTO 100 

120:JF RSC I NKEYS 
=8 J F PEEK 30.91 
7>32POKE J0.9J7 
, PEEK 30917- 1 

l30:GO TO 100 

This DEMONSTRATION PROGRA/1 i s explai ned in l ine-by-line detail next 
month; together with some more infor mation about the operati on codes. 
Latest news is that i a a f ew weeks or months TANDY ' s"TRS NEWS" will be 
imperted from USA , and wi l l be sol d at TANDY s hops. It is said to contain 

full details of all the machine code f or PC2, serialised over several 
months, 
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SOFTWARE SURVEY 

This repr esents all the software available f or PC 1500 and PC2 at the 
pr esent date , as far as I .; know., wi-t ]Jm,:Ulk · While great e fforts 
have been made to make this as accurate and complete as possible, 
the accuracy and comple t ene s s cannot be guaranteed; owi ng t o the const:arytly 
changing s ituation, and the rel uctance of certain organisations to srrpply 
definite infor mati on. 

M: mixed subjects S: screen P: prin ter requ i red **:good value 

Pr ograms or details in ITALICS ' -in preparation or under rev~sion, and 
readers are ser iously advised not tc send r emi ttances f or these items 
without pr evious enquiry. 

TITLE SUBJECT Memory etc . AUTHOR 

EC15 0. Soi I drainage, 2K M/P/S SHARP 
Game, 2way layout 
etc . 

BUS l~ESS FI NANCE 2K M/P/S TANDY 

MATHS ( 1) & (2) 2K P/S " each 
PERS~NAL FINANCE 2K M/P/S " 
MATHS PLOTTER for graphs 2K P/ $ 

'': i:GAMES 2K M/P/S II 

CHEMISTRY & MATHS 2K M/P/S " 

EXECJT IVE database 8K p Mi CRol 

PROCOS numbercrunche r SK p II 

'" i<DBASE database SK p Wadswo r th 

3-D VIEW perspecti ve BK p Ca lde rwood 

PERT critical path analysis BK p 

APD pi pe fl ow formul ae BK p 

DOCTOR , DOCTOR joke 2K MiS Atk i nson 

EASIF ILE da t abase SK p Trayno r 

TEXTHANDLER (needs CE 15.3) SK p Quadr i 

*'"EAS I CALC spreadshee t SK p Traynor 

,;,·, EAS I TREND sta t istical 4K S/P Traynor 
forecasting 

SALES PRESENTAT ION SK p Li nd ley 
(customised to requiremen t s) 

TANDY COMPUTER CENTRE, CENTREPOINT ,LONDON rv . c. 2 
MICROMAIL , 38 BURLEIGH STREET , CAMBRIDGE 

PRICE 

£14 .95 

£9 .95 

£9.95 
£~.95 

£7 .95 

£9 .9 5 

£9 .95 

£18 .95 

£18 . 95 

£24 . 95 (?) 

£24 .95 

£24 .95 . 

£24 .95 

£5 . 95 

£19.95 

£19 .95 

£19.95 

£ 19 .95 

abou t 
£125 

MI CROS FOR MANAGERS , 149 GLOUCESTER ROAD, LONDON S. ~l. 7 
ELKAN ELECTRONICS , 11 BURY NEW ROAD,PRESTl>'ICH , MANCHESTER 
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