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Istanbul,May 3lst,1983 

Dear -Mr.Cohen, 

I have just received issue 5 and .with much interest I read 
about your dispute with !1r. TRAYJWR whether or not the SAFE­
CRAC:Kl:R works .. on his EASI-Programs. 
T :think you both are right! 

Just ad di.Ilg the SAFECRACK..b'R by hand (as you sugge'st) results 
in that program getting 'cracked',no matter where you place it. 
I tried at l:i.De 2500 etc and- at 60000 etc but in both cases:BLOW! 
The uncracked EASI-F~ was stil l in,SAFECRACKER had exploded 
and parts of programs long since erased partially appeaTed. 
!-fa.ybe !-IERGEing does work ,however, I - did not try. 
-Instead .with my APPEND facility I have put the SAF~CRACXER as a 
second module behind EASI-FILE' and let it run via an adress. 
Lovely how line nU:inbers were run down until the flaw was 
detected! 
Confidently I may tell ~.r . TRAYNOR that EASI-FILE actually ends 
up with li.De number 2410. 
For me a complete listing is essential since on arrival of 
'T00L2' I intend to substitute the Ilf.PUTf/PRINTJ,-commands 
in lines 2320/2330- and 2410 with the new commands FSAVE/FLOAJ) 
in order to get a faste r Data loading. 
Presently my extend·ed PC gives me 256 files o:f 80 characters 
each plus (acc. to STATUS 3 - STATUS 2) annother 2882 Bytes 
free for other uses. BUT SAVEING AND LOADING TAXES A.BOUT 20 
MINUT.!$S EACH! -

. . 
I am very hopefu~ to get the time down to under one minute 
with the new commands . Then the real value of EA~I-FILE will 
become evident! I will immediatel y report on TOOL2 as soon 
as I have tried it out. 

I very much appreciate your efforts to get .some hints on 
Px;EK,POXE etc. on to paper.Althou~h I have both the EEXMONI TOR 
and the brand new MACROASSEVi.BLER (both from Rasso von Schlichte­
groll/Munich) at home and even loaded into my modified CE-159 
I do not have the faintest idea ·how to onerate them.Both instruction 
manuals definitively are excellent - in case you have the basic 
knowledge in mnemonics or whatever in order to understand the 
language. 
Could you suggest an introduction into machine·· programming :for 
people with an average IQ? - . 
One final question: I very much liked I our'letter' of May l4th 
wri~ten ROTATEd on the CE150.Do y,ou ha e a program printout 
to spare? 

Since 
ing Beine 
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I F 

Boolean logic is not something uffish out of Al ice in Wonderland, 
(although' Lewis Carroll , under his real name of C.L.Dodgson, was 
in fact a noted mathematician and logician). It is, for our purposes , 
a way of dealing mathematically with logical statements. 

If a statement .,is :·true,it returns 1 . If false, it returns 0. As you may 
be ti red of hea r ing, this is how the machine 'thinks' . It only recogn ises, 
ultimately, ls and .Q_s. Try this from t he keyboard: 

a) A"=7 b} (A=7) {DON'T FO!?.GET THE BRACKETS) 

and the di s p 1 ay wi 11 show ]_ . I f you no•1 enter c) (A=B) the di sp 1 ay 
will s how 0 . The = s ign is dual purpose in the sense that, accordi ng 
to context-;- it is sometimes an assig:1ment statement, and at other times 
it is a comparison instruction . 

In a multi -statement 1 ine, when the.!£. condition is not met, the remaining 
statements in the 1 ine are ignored . This can at times be most useful: 
occasionally it can be a nuisance. Often the remaining statements are 
required, regardless, and cannot conveniently be transferred to the 
fo llowing line. The use of IF can often be reduced or avoided by the fo rm 
descr ibed above . Compare the"t"wo routines below: 

e) 10: IF A=7 LET AA=47: BEEP 1 
20: IF B=9 LET BB=58: BEEP 1 
30: I F C=4 LET CC=33 : BEEP 1 
40 : etc. , etc., 

b) 10 : llA=47*(A=7): 88=58~(D~9) : CC=33* (C=4): BEEP (A =7 )+(B=9)+(C=4) 

Again, much time may be saved by a jud icious use of I ine numbers: 

a) 10: IF A=30 LET A$="llRIES" : 

20: IF A=60 LET A$="TAURUS": 
30: IF A=90 LET A$="GEMINI": 

and 

b) 5: GOSUB A: GOTO 9999 
30 : A$="A.RIES": RETURN 
60: A$=" TAURUS" :RETURN 
90: A$="GEMINI": RETURN 

so 

GOTO 9999 
GOTO 9999 
GOTO 9999 
0,, 

In routi ne a) up to 12 IF statements must be examined. In routine b) 
only one statement mustbe dea l t with. 

The Boolean fo rm is often useful as substitute for AND and OR. 
For ins•ance, there is no XOR (exclusive OR) in the BASIC provided. 
How would you deal with the-f°ollowin3, using OR and AND? 

"If A or Bis true, but not both!" 

The simples t way is by: 

10 : IF (A=l)+(B=l) = l 

You coul d even have "If two out of three stctements are true then .. . " by: 

10: I F (A=l)+(B"'l)+(Cml ) = 2 THEN . . .•......... 

Fi[1al ly: 

10: IF A$="THIS ARTICLE IS HEL?FUL TO YOU" LET Z$="GOOD!" 
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DISTRESS SIGNALS 

Several readers have been d ispleased by some unusual mnemonics in 
IAN TRAYNOR's INTRODUCTION TO MACHINE CODE, and by certain statements 
therein which purists find not qu ite accu rate. 

If one of the complainants had submitted a superior version it 
woul d have been printed. This is a monthl y newsletter, and-while 
every effort is made to .maintain complete accuracy, this can only. 
be in the light of present knowledge and actual submissions: I personally 
have found IAN TRAYNOR' s i ntroduction extremely helpf ul , even if 
parts of it must be amended later in the light of f urther revel ations. 

JOHN KERR rep roves me for.using the "I'" operat or in my 'HEX & DEC' 
prog ram last month. He points out that this sign makes use of logar ithms, 
and is thus s low and inaccurate. Challenged to do better, he offers the 
2 superior versions below. 

1,: lNPUT "dee ~; D 
2j!: LPRI NT D; " &"; 
3f,: K,S=•• . 
4j!: L=D-16•INT (D/16-3) 
S/!: D=lNT (D/16) 
6/5: K,i=CHR_t (L•?•{L > 57))+K,i 
?j!: lr D GOTO </! . 
8jl: LPRlNT KJ( 
9jl: CLC.t<R: GOTO 1f, 

1-: INPUT "d~c "; 0: X=D 
2~: LPP.INT o; 11 &"; 
3jl: ON 1+(D> 255) GDSUB ?Jl, 6f, 
<f; : LPRlNT 
Sjl: CU:AR: COTO )j! 
6.fl: X~ (D/255): GOSUB ?JI: X=D-256•X 
?j!: Y : GOSUB Bf,: Y=15 AND X 
SJI : L I CHR,S(Y+<S+?•(Y> S)); 
9JI: RETURll 

~,Nr( x/u.) 

While 1 will not admit the superiority in t he present case, it is 
certainly true that logs are r esponsi.ble fqr all those irritating 
cases ";heze ' the number you first thought of' has .00001 tagged 
on the end. It is most interesting to examine the very di fferen t 
method of approaching the problem, and r e pays s t udy; there i s no one 
correct ~ay of wri t ing a program or solving a problem. 

A.'W . SLADE, in Ab,u Dhabi, has veiy kindly solved the CE 153 problem posed 
last month by R.J.COURT of New Zealand. 

Thank you! 

PETE ELDR I OGE is wr 1t1 ng a 'password' program, and would like to kno\·1 
the ASCII code fo r the ON key . 

Experimenting with 10: ARUN: A$=INKEY$ :LPRIN'l' ASC A$; Z 
20: Z=999: END 

{RUN/ Turn OFF/ Turn ON] leads me to believe that tile ON key returns 
the ASCII code £ . Strictly speaking, this is t he NULL code. You may 

·find the routine on page 55 use f ul. I t might also be interesting to 
experiment w.i th a Time Lock of some sort. 

H-H HEINE is interested in buying a printer, and connecting to PC 1500 
via CE 158 interface, without the intervention of another computer. 
He would l ike · to be sure that the set-up wi 11 work before spending 
vast. sums. He does not say whether he wants 'daisywheel' or 'dotmatrix'. 

If any reader has successfully made such a connect.ion, full details 
would be most welcome. Please help! 

COLIN STONE wonders whether the RENUMBER program on page'17 could not 
be adapted to automa ti cal ly renumber all GOTO and GOSUB statements. 

It is a quest.ion of space and time . It would - it seems to me - be 
necessary to store all the ne.w and old line numbers anq re-match them. 
However perhaps a machine -code program .' .otored in the· String-Variable 
locations could do it? Any offer~? 

PLEASE WILL ALL THOSE KIND READERS WHO SEND ME PROGRAMS AND SUBROUTINES 
PLIT THE TITLE ANO THEI R NAME ON THE BACK OF EACH ONE~ I HAVE A MASS 
OF VERY INTERESTING LITTLE BITS OF FAPE R FLOATING AROUND, AND ONLY WISH 
I KN EW WHAT THEY WERE~ 54· 
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P.EEK, .POKE & .MEMORY - VI · 

have been su rpr ised to find that several readers have had great 
difficul t y with t h is series: though they have no t responded to my 
invi:ation t o inform me what the spec i fic difficul t ies are. Pe rhaps 
it is just fear o f what appears to be a di ffi cu l t subject. But it 
rea 11 y is not as hard as it a ppears, provided you work through the 
articles with concentration . No inst ructions eve r make much sense 
without t he machine bes ide you to try the ins truc tions on. 

Perhaps t his - the sixth - article in the ser ies is the righ t place 
for a brief recap of what we have dealt wi th so far. 

The computer's memory cons ists of a s~r i es of ' addresses ', 1 ike 
elec t ronic pigeonho les, f rom 0 to 65535 (256*2 56 -1). When a program 
is executerl, information i s retrieved from some o f t hese ·in t u r n, or 
as speci f ied . The potenti a l program area runs from 0 to 28K, but 
some of t he space i s b lank , depending on your memory. See memory 
map on page 38 for de t ails. All t hi s informat ion is he ld in t he 
form of numbers from 0 to 255. whether 1 ine numbers, ASCII codes, 
o r whate ver. POKE a 11 m,s you to change these numbers: and PEEK 
to inspect them. From address 28672 to 32767 1 ie var ious pointers 
and coun t ers. By POKE ing numbe rs in to some of t hese you can directly 
change the execution of a program, and in \•Jays t hat the st r ict 
BASIC does not perm i t. The most impo r t ant are the ma in sys tem 
poin : e rs - 30821 . to 30826 - and these can be used to alter the 
star: and f inis h addresses of prog rams, and to res to re p rog rams \·Jhi.ch 
have been de leted o r ME RGEd: but usually orly in conj unction with other 
code within the prog ram . By POKE ing you can pri me your RESERVE keys, 
star : ing at (STATUS 2 - STATUS 1 - 11 1) , and your RESERVEtemp late 
area, starting at (STATUS 2 - STATUS 1 - 189). No te that to get a 
true va 1 ue from STATUS 2 - STATUS i you must have at 1 east one 1 i ne 
o f program in t he machine . 'Final°ry it i s important to remember that 
POKE i s a verb, the form is POKE nnnnn, n : where as PEEK nnnnn is a .noun 
1-1h ich can be added or mu l t .i pl i ed , just 1 ike STATUS n, or X, or any 
other number or numbe r value. 

Pl ease do not be daunted~ It i s all m:ist useful, and not as hard as it 
looks at fir st sight . 

Protect ion and coun te r-protec ti on fo rm a neve r -ending game of ' cops and robbers'. 
There i s 1 i t t l e one can do to deter real ly dete rmi ned and inte l ligent 
and pa t ien t pirates. But t he fo l low ing wi 11 p revent casual prying 
hands from t inkering with your PC 1500 , as long as you make sure that . 
you turn it OFF in RUN mode 

l : ARUN: LOCK: POKE!! 61453, 128 
2: ON ERROR GOTO 100 
3: A$ = I NKEY$: GOTO ASC A$ 

15: POKE# 61453, 0: UNLOCK: END 
100: CALL 52593 

The e ffect of this i s that you can only t urn the computer ON if during 
the prelimi nary linefeed you keep your fi nge r on the OFF key ~(You can 
alter any l i ne numbers in t he above , except ..!2} . 

PEEK, POKE & MEMORY may not appear next month, in ~1h i eh case the ·series 
wi 11 be resumed in the September issue . I f you have any queries do please 
write in: I cannot he lp you if you remain silent. 
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TOOLKIT "INSTANT RESCUE" by SINON COX 

This is a machinecode subroutine, BUT YOU DO NOT NEED TO UNDERSTAND 
MACHINE- CODE IN ORDER TO OPERATE IT. JUST FOLLOW THE INSTRUCTIONS . 
I t will enable gou to recover a de1eted program at the touch of a single key! 

It occupies part of the RESERVE template area. 

FROM THE KEYBOARD: 

a) T 0 STATUS 2 - STATUS 1 - 189 [ENTER] 

b) POKE T, 72, PEEK 30821, 7'1, 197, 68 , 181, 0, 1, 153, 6 [ENTER] 
. 

c) POKE T + 10, 171f, PEEK 30821, 197 , 132, 17'1, 120, 103, 4, 174 [EN7'ER] 

d) POKE T + 19, 120, 104, 15'1, 0 [ENTER] 

e) Program a RESERVE key as CALL 14344@ 
(Thi s figure is for BK extension : add 2048 to it for unexpanded 
·machine: or subtract 6K from it for 8Kexpansion with battery) 

NOTE: you ~have.at least one line of program in memory for line a ) 
to give a true value. 

Now when you have deleted a program hy writing NEW, it can immedi ately be 
fully restored, wi thout restriction'; me rely by pressing you r chosen 
RESERVE key. Your Reserve template area is no longe r avai l able for 
templates . The fac il ity rema in s unaffected by changing programs, but is 
de leted by writing NE\./ in RESERVE mode. 

1:except tha t if your ·first line number is more than 255 it 
may be changed: and if your first line number is an exact 
multiple of 256 difficulties could occur in running this line . 

U.J. by JOHN MACK 

[Initiate execution by keying: RUN 10) 

J:LJNE (97, Y)-(J 
19, Y>:RETURN 

2 :A$ =A$+CHR$ (A+ 
52+Y) :RETURN 

J0:LF 9:LF - 9: 
GRAPH :A=S/3:8 
=47 :C=9J: D=l25 

. : FOR -Y=0TO 8: 
lF Y(35LJNE <0 
, Y> - <A*<35-Y>, 
y), 0, ! 

20:LJ NE <C-A*Y, Y> 
-<C, Y>: IF Y)4 
LJNE (0, Y)-(0+ 
A':!:<Y...:4), Y> 

30:E=2 J5 : JF Y<39 
LI NE <E- A*<39-
Y>, Y)-(£, Y> 

50:NEXT Y: 
GLCURSOR <0, 8) 
:SORGN :LJNE -
<E,0),,3 : FOR Y 
=-=-1ro -8STEP -
! : ! F Y<- SL 1 NE 
<A*<-Y-8 ), Y>-< 
A*-Y,Y> 

60: -JF Y>-9L lNE (0 
, Y)-(A*-Y, Y) 

70:GOSUB J:L JNE ( 
D+P*<B-+Y>, Y)-( 
E+P*Y, Y>:NEXT 
Y: FOR Y=-48TO 
-52STEP -J : 
GOSU8 J : NEX T Y 

90 :FOR Y=-53TO -7 
5STEP - i: LJNE 
(0,Y> - <E,Y): 
NEXT Y:FOR Y=-
7/TO - 8JSTEP -
I : GOSUB 1: NEXT 
y 

JJ0:GLCURSOR <0, - 8 
2>:SORGN :FOR 
Y=0TO -'1 6STt:P 
-1 : F=A-.t<3+Y) : 
LJNE <F, Y>-< C+ 
A*Y, Y>:GOSUB I 

120: JF Y>-40L j NE < 
E- F, Y> - <E-A*<3 
g.-y>, Y) 

130:JF Y<-3SLJNE < 
E-F, Y> - <E, Y> 

J50:NEXT Y: 
G!..CURSOR <0,-8 
>:SORGN :LJNE 
- < E, 0): Ll NE - < 
E,J29) :L JNi: (0 
' l 29 )- ( 0 , 0) 
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l70 : FOR Ys0TO B: lF 
Y°>?LJNE (0, Y>­
(A*CY-8), Y) 

J80: !F Y<43LJNE <C 
- A*C43- Y), Y>-< 
C,Y),,l 

190:LJNE. (0,Y)-(0+ 
A*<8-Y>, Y): IF 
Y>l2LiNE <E-A* 
CY-!2), Y> - <E, Y 
) 

2J0:NEXT Y:OJM A<2 
):~H0> =4.424 J9 
20J?E22 :A(J).:J 
.4!62525E20:Ac 
2>=2 .5424223E2 
3: A$="'' 

220 :FQR Y=0TO 2:A= 
JNT LOG AC Y): 
GOSUB 2 :A <Y>=A 
( Y )'.j: l 0"- <A- l ) : 
NEXT Y 

230:FOR X=0TO 4: 
l=OR Y=BTO 2:A= 
JNT A<Y>:GOSUB 
2 : A< Y >= ! 00'.i: <A< 
Y) - A): "IEXT Y : 
"lEXT x: 
GLCURSOR (J2,-
23> : COLOR 0: 5 6 
LPR JN T AS 



EAS I TREND Software Review 

It is not easy to write a review of :his Statistical Forecasting 
Prog ram, for the simple reason that I can fin d 1 ittle abou t i t 
that does not meet wi t h my unquali fied approbation. I am seldom 
so enthusias tic, but I have no doubc t hat t his is t he most useful 
and :he best - produced piece of software t hat has been developed 
for :he PC 1500 until now. 

The manual is a model of clarity and info rmation. The exp lanation, 
of what a statistica l curve is, simp l ifies a subject which professional 
s t at : s ti c i ans us ua 11 y t'ake pains to obscure . The program w i 11 in fac t, 
when you have entered your data, select t he type of curve which ~gives 

the best fit, and gives the measure of cor rela tion: the other types 
are avai I able for comparison . The set'ecti on is made from no less than 
eight types of linear, or linear transformation, curves, - and 
polynomials are .available as wel 1 ~ Oily liK is required ; printer optiona l. 

Not conten t with provi d ing al l t he informat ion you .could require, 
EASl l REND wi 11 di splay it graphically. The author has for good ,reasons 
decided aga inst providing a background, as on a conven tional graph, 
so the the graphics are an illustrat ion, rather than a graph from 
which measu rements can be taken. Obv iously the smallnes s of the scale , 
t he thickness of the 1 ines , and the well - known 'g raph ic s l ip' could 
make t hi s misleading. Neve rthe l ess I reg ret the absence of some sor t 
of a grid, even if only on aesthetic grounds. 

It is possi'bl e both to proj ect a curve; and to find the corresponding 
value for any value you choose within range . You may if you wish insist 
that the prog ram gives info rmation for a particular type of curve: you 
are not bound by 'best fit'. Edit ing fac iliti es are exce ll ent, and most 
types of er ror in en te r ing material can be cor rected wit hou t having to 
sta rt over. The range of secondary and tertiary menus is a 1 it t le 
long-winded for my own tastes: but readers wi l l have learnt to discoun t 
this particular fad of mine . In fact in order. to find some adverse 
comment, I am reduced to pointing out a totally unimportant ~pelling mistake 
on page 23 of the manual. 

I have of cou rse di scarded my own confused stati st ics program: with 
EAS ITR ENO t he proj ection is merely ·a readership of 40 18.73659 by 
August 1985. I f 0.73659 of a reader will present himse lf at ' the 
Editorial Offices, he will be offered a propo~tional rebate on his 
subscr iption . 

E.Z1SITREND by Ian Traynor, is distributed b y ELKAN ELECTRONICS, £19. 95 

ON ERROR 

ON E~ROR GOTO is a very use ful instrJction. It can a llow you to have 
more READ. statements than DATA: or to approach a sec tion of program 

either directly or as a subrouti ne. The ON ERROR GOTO wil l take care, 
in the first instance, of the superfluous RETURN. But later in the 
pro_g ram, this ON ERROR GOTO wi 11 direct the pointer wrongly: indeed 
while developing the program you may ~1ant you r ERRORs to be displayed . 
The book does not . te 11 you how to cancel t he inst rue t ion.. I t can 
be done si mply by inserting a line: 

.QN ERROR GOTO ~ · 
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11 ' ·suPERTEXT ! " Software review 
by ·c.P :UNDERWOOD 

This is a good little program, and I find it useful. Really I should 
start off by admitting that this review is not unbiased, since I was 
concerned with it5 development, and have an interest in its success. 
All t~e same, it does have quite a few good. featu~es. You enter a word 
or phrase or even a whole sentence at a time. I could write with it as 
fast as I can type - about 20 to 25 w.p.m - but printing out was slow. 
The eciting facilities are superb, and easy to handle. You can set the 
line length, and need . ~ot:. wor ry ~ . · : about going over it, since the excess 
is automatically transferred to the ~:art of the new line, without 
splitting words, and superfluous spaces are also taken care of. · You can 
center titles, or move a name and address to the r ighthand edge. For 
the sake of appearances, you can "jus:i.fy" the whole text, which means 
that the right marg in is straight, as in printing,not · l ike .. normal .typing. 
I do rot know that this helps as much as it might, since it i s done by 
adding extra spaces, whereas in printing all the characters are minutely 
space~ to give the effect. I di~ not find it hard to remember , afte~ 
a bit of practice, all the various commands, or at any rate the most 
commonly used ones. 'Not being menu-driven, you can go from any command 
to any other at any time, without being interrogated. Once or twice I 
pressed a wrong sequence of· keys, and got ERROR: but no harm was done, 
since DEF [restarted the program where I had got to, without loss. 
The small characters are not attractive, nor are they all properly 
spaced; this is not the fa ul t of the author, who has plans to redesign 
the whole lower-case character set. There is also ·a 'minipr intout' in 
CSIZE l, which is qu icker than the normal in CSIZE 2, but not so easy 
to read. It seems all pleasant ly f lexib le, and you can with care add 
special commands of your own, if you have enough space. . Some of the 
coding is very ingenious, but there are a few duplications and waste 
of space. The author claims that this is to allow further development; but 
the program shows clearly that it has been developed piecemeal rathe'r 
than i:: 1 anned as . a ~iho I e. HO\veve r it works quite nice I y, and one 
could write and print out about a thousand words, whi ch should be enough: 
the program is just owei< 4.K in length. A usefµl addition 
would be provision to use it for " form" letters, with a series of names 
as DATA. It would not be hard to add this oneself. The price includes 
a listing, and future improvements. The latter could perhaps get too 
comp! icated to be of much use: the program is , by and large, al right 
as it is, and i<s reasonably good value for writing memos and so on. 

SUPERTEXT! by Ronald Cohen is distribt;tro by · STATUS SOFTWARE l £ z. 95 to 
subscribers, and by ELKAN ELECT.RONICS at '£.l9:95 to non-subscribers. 

MINDBOGGLE CORNER 

It has been pointed out to me that this series is excessively orientated 
to~1ards graphics: so here is one for the aristocracy.i .e . those 
superhuman bei ngs who program in mach inecode. A CONCISE SUBROUTINE 
FOR A "TOOLK IT SUPERMERGE'', on the· lines of the TOOLKIT INSTANT RESCUE 
by Simon Cox on page 56 . It shou Id tuck away neatly in the Reserve 
Template Area. useful prize, closing date August 15th · 

Only z correct solutions received so !a'. for the J~NE M~ndbo~gler, and 
not a single entry fo r the MAY competi tion . There is st1 II time left 
until July 15th, and August lst, re$pect i ve1y. 
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Address 

(309121 

( 30914). 

(30916] 

(30918) 

( 30920) 

( 30921) 

[30922] 

(30923) 

(30925) 
[30926] 

( 30927) 

[ 30930] 

NOTES : 

THE DEMONSTRATION PROGRAM(on page 48)EXPLAINED by IAN F. TRAYNOR 

all numbers a'.7.~~~: .7~~7~~ .~~~:7. ~ ~ .'.tal ics,thus (31664] 

Op- codes 

48 7B 

4A BO 

6A 20 

68 lA 

24 

41 

60 

FD 62 

99 ()7 

Mnemoni: 

LOI XH, 

LOI 11<; 
LOI UL, 

LOI UH, 

LOA UL 

S IN X 

INC UL 

DEC UH 

BNZ 07 

7B 

BO 

20 

IA 

Exp lanation 

Set X-reg i s ter to start of 
di sp l ay buffer: 7BBO ( 31664) 

Set U- lowe r reg ister to lowest 
ASCII code to be disp layed 
i .e.[32) which i s ' space' 
Set U-higher register to number 
of characters to be displayed 
i . e. [ 26) 

Load UL i nto Accumul~tor A 

Store Accumulator i n X-reg is te r , 
then increase X- reg i ster by 1 

Increase UL register by 

Decrease UH reg is ter by 

Branch back 7 byte s to /30920) 
i f the result o f the last 
operation ( DEC UH) does no t# o. 

BE E8 CA JSR E8CA ... o the rwise j ump to. subrou t ine 
at address E8CA (59594). Th is 
is a ROM subroutineto display 
contents of di s pl a y buffer on LCD 

9A RTS End of machinecode subroutine: 
return to BAS IC at address from 
which i t was ca lled . 

a) BNZ is properly known as BZS : for the 6502 chip i t is BNE 

b) JSR is properly known as SJP 

c) RTS is properly.known as R~N 

"WEIRD NOISES" 

Variations on a Theme by MALCOLM RAY 

!:REM ABCDEFGH Jj 
KLMNOPQ R. 

2:S=STA TUS 2-
STATUS 1+4 

3: DA TA &5A, &02,& 
6A, &04, &4 8, &0 J 
, &4A, &02, &SE, & 
E6, &5F, &60, &99 
' &06, &52, &~9, & 
0F,&9A 

5 : FOR l=!TO J8 : 
~EAO A:POKE S+ 
J, A: NEXT J 

/ : CALL S-< l 
S : PQKE $+ 2,RNO 2 

: POKE S+<!,RNO 
8 

Je :POK~ S+B,RNO ! 
5 

I l: GOTO ? 

varying tile 6th byte, &Ol, also proauces interesting s ounas . 

Do not sell this PDF !!! 

59 . 



NACHINI; CODE - more background 

More headaches! but the following notes may help to make the concept 
of progra1llJ!ling in machinecode slightly less obscure. They will not 
actually teach you how to program, if you have not met machinecode before: 
to de so is beyond the scope of this magazine. 

*** The Acc umulator A is , so to speak, t he "current account". It is t he only 
register that can be flexi bly manipula ted . 2'his is the reason for much 
of the tedious shuffling of registers in and out of the Accumula tor. 

*** 
The mnemonics, like LDA X, i are a language of which there are many 
dialects, one for each chip, and sub-dialects for each machine. If, 
as ir. our case, the machine is the sole user of the particular chip, 
and the manufacturers obduratel y refuse to release the machinecode, 
then everyone tends to i nvent their own, which causes confusion. This 
newslet:t:er will llttempt to s et up a s tandar d system, mainly but not 
entirely derived from TANDY. If SHARP ever · publish the long-awaited 
"proqra1mning manual", and if it is co:nprehensible, then the standard 
may have to be changed. 

For instance, take the Op- code 99 . Ian Traynor gives the mnemonic for 
this as BNZ [Branch if Not zero). This is more commonly known as BNE 
[Branch if Not Equal to zero). In the table we publish TANDY gi ve 
BZS as rr.eaning "Branch if Z=l" and BZR as meaning "Branch if Z=O", 
and it is the latter that has the op-code 99. z is a flag, .occupying 
one bit of the Status .. Register S , which Ti presume) shows 1 if the 
last o peration resulted in 0 ' and 0 if i t resulte d in anoth~ value. 

•** 
With ~standing for "a register" it is important to note the difference 
between an expression like XYZ R and XYZ (R) . The former means: 
"do something by with or from the register R" . The latter , with the 
name of the register in brackets, means "do something with the cont:ents 
of a memory location whose address is to be found in register R". 

**• 

You cannot write machine- code directly into the program like BASIC. The 
computer is trained to r ead program lines as BASIC, and unless you have 
installed a "machine-code monitor" it will not treat your cede as machine 
code. what you have to do is to find a chunk of memory where you will 
not interfere with normal running, and into that chunk you POKE your 
machinecode op-codes : to execute you CALL the address with which that 
&hunkof memory starts. 

There are 3 convenient ways of doir.g this. Firs t , find the address of 
certain fixed variables of your choice, and use tllose locations , as Ian 
Tray;10r has d01e ( being careful not to use or mention those variables in 
your BASIC program, or you will destroy the op-coding) . Second, start 
your BASIC progr4m with l: RCM ADCD ... . . XYZ and zo on: and then in BASIC 
POKE your op-codes i nto the addresses following the REM (since the rest of 
a li:1e following a REM i s exempt from execution in BASIC) . Make sure that 
you ~ave enough letter s e t c following t he REM for your op-code s to replace . 
You are of course limited to 80 bytes . Thi r d , if you can spar e your 
RESERVE program area , or better still your RESERVE template area , 
l>O~ op- codes direct into these addresses. Always end by 0 as the last 
POKE, even after the code "Return to Basic program" (&9A) . 

.. ,.,. 
The chart on page 61 will not mean much without. the full definitions of 
the mnemonics: these will f ollow in the AUGUST issue . 
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High Byte 

0 2 3 4 5 6 7 

0 SBC XL SBC YL SBC UL INC XL INC YL INC UL 
INC XH INC YH INC UH 

SBC(X) SBC (Y) SBC(U) SIN X SIN Y SIN U 
Q) SBCll (X) SBC# (Y) SBCll(U) ... 
>-

Cl) 
2 ADC XL ADC YL Al>C UL DEC XL DEC YL DEC UL 

3: DEC XH DEC YH DEC UH 0 
-' 

3 ADC(X) ADC(Y) ADC(U) SOE x SOE y SOE U 
AOC# (X) A'DCll (Y) A'DC# (U) 

4 LOA XL LOA YL Ll>A UL INC x INC y INC U 

5 LDA(X) LDA(Y) Ll>A(U) . LIN x LIN y LIN u 
LDAll (X) LDAll (Y) LDAll (U) 

6 CPA XL CPA YL CPA UL DEC x DEC Y DEC u 

7 CPA(X) CPA (Y) CP·A(U) LOE X LOE y LOE U 
CPA# (X) CPA# (Y) CPA# (U) 

8 STA XH STA YH STA UH NOP LO I XH, i LO I YH, i LOI UH,i 
LDX X LDX Y LDX U LDX S LDX P 

9 ANO(X) AND (Y) .AN 0 (U) ANI (X) i ANI (Y)i ANl(U)i 
AND# (X) AND#(Y) AND/l'(U) ANI#(X)i ANI# (Y)i ANill (U)i 

A. STA XL STA YL STA UL LO I XL, i LO I YL, i LO I UL, i 
POP X POP Y POP U STX X STX Y STX U 

B ORll(X) ORA(Y) OR.A (U) ORl(X)i ORI (Y) l OR I (U) i 
ORAi! (X) ORAi! (Y) ORA/I (U) ORI/I (X)i ORI/I (Y)i ORI/I (U)i 

c OCS(X) OCS(Y) DC S (U) CPI XH, i CPI YH, i CPI UH, i 
'DCS# (X) 'DCSll (Y) 'DCSll (U) OFF 

D EOR(X) EOR(Y) EOR (U) Bll(X)i Bl l(Y) i Bll(U)i 
EORll (X) EOR# (Y) EORll (U) BII/I (X)i BII/I (Y)i BIIll (U)i 

E STA(X) STA (Y) STA(U) CPI XL, i CPI YL, i CPI UL,i 
STAii (X) STAii (Y) STAii (U) STX S STX P 

r BIT(X) BIT (Y) BIT(U) ADI (X) i ADI (Y) i AD I (U) i 
BIT# (X) BIT# (Y) BIT# (U) ADI# (X)i ADI/I (Y) 1 ADI/I (U) i 

NOTE: XYZ R means do something to with or from regi ster R 
XYZ(R) means operate on the contents of a location whose address is 
held in regis ter R. 

In each box, the entry in italics means that the same code is 
preceded by £E_ 
for DEC XH. 

. i.e 42 i s the code for DEC XL, and FO 42 is the code 

i means "iOl'llediate value". 
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8 9 A 8 c B E F 

SBC XH SBC YH SBC UH VEJ(CO) VEJ(DO) VEJ(EO) VEJ(FO) 

BCR, i (+) 
SIE 

BCR, i (-) SBC(ab) 
SBC#(ab) 

RDP 

SBI A,i VCR,i 
HLT ST{P 

ROR SPU AEX 

ADC XH ADC YH AOC UH VEJ(C2) VEJ(D2) VEJ(E2) VEJ(F2) 

BCS , i(+) BCl,i(-) AOC(ab) AD I A,i VCS,i 
ADC#(ab) 

ORR (X) RPU 
DRR#(X) 

LOA XH LOA YH LOA UH VEJ(Cb) VEJ(04) VEJ(E4) VEJ(F4) 

BHR,i(+) BHR,i(-) LDA(ab) LOI A,i VHR,i 
LDAll(ab) 

SHR TIN 

CPA XH CPA YH CPA UH VEJ(C6) VEJ(D6) VEJ(E6) VEJ(F6} 

BHS, i (+) BHS, i (-} CPA(ab) CPI A, 1 VHS, i 
CPA# (ab} 

LOP UL, i SPV RPV VEJ (C8) 
PSH X PSH Y PSH U PSH A 

BZR, i (+) BZR , i (- ) AND(ab) ANI A, i VZR, i 
AND# (ab) 

DRL(X) CI N 
DRLll (X} 

VEJ(D8) VEJ(E8) 

SHL AN I (ab) i REC 
ANill (ab}i 

RTI 
FOP A 

RTN LOI S,ij JMP,i j VEJ(CA) VEJ(DA) VEJ(EA) 
TTA ITA ADR X ADR Y ADR U 

BZS, i (+) BZS, i (-) ORA(ab) ORA A, i VZS, i 
ORAi! (ab) 

ROL ORI (ab)i SEC 
ORI# (ab)i 

DCA(X) 
DCAll (X} 

DCA (Y) 
DCA# (Y) 

DCA(U) 
DCAll (U) 

VEJ(CC) VEJ(OC) VEJ(EC) 
ATP ATT 

Bl(R,i(+} BVR , i(-) EOR(ab) EAl,i 
EORll(ab) XOR 

VMJ, i 

BCH,i(+) BCH,i(-) STA(ab) SJP,ij VEJ(CE) 
CDV STA#(ab) RIE AMO 

BVS,i '(+) BVS, i (-} BIT(ab) BI I A, i WS, i 
BITll (ab} 

INC A Bl l(ab)i FD 
BII#(ab)i 

VEJ(OE) VEJ(EE) 
AHl 

DEC A ADl(ab)i 
ADill (ab) i 

NOTE: (ab) indicates an actual address. .!.1. means 2 irrrned iate values 

(+) means "branch forward, and (-) means "branch back' '. 

FULL EXPLANATIONS NEXT MONTH 

[revised/ 61 
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