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MICR0-80 is the first Australian monthly ma gazine dev� ted e�\�raly to th e 

lRS-80 microcomputQr. It is av ailab l e by s ubscript ion S24.00 for 1� months or 
by ma l l ord�r at S2.5e per copy4 A cas sette containing all thQ proa�a�s in ·• 

each 11\Qnth' s �ssue l.s av ai l able for an add�t�onal S3 . 50 or a eom b L.:�•d annual 

subscription to both .agoztne and cas s ette, is available for SS0. 00. Special 
bulk pyrchase r�tes are also available to com puter sho�s etete. Pler.�sa use 

the f orm in this i s sue to ord er your copy or sub$cription. 

The purposG! of MICR0-80 is to pub lish software and other lnfor•otlon to help 

you get the most from your lRS-80 computQr and its peripherals. MICR0-80 is 
in no way co nnec ted with the TANDY organisation. 

•• WE WILL BUY YOUR PROGRAMS •• 

Most of the i nform ation we publish ls prov id G!d by our readers, to who� we pay 

royalties. An application form containing fu ll details of how �ou can use 
your TRS-80 to earn s ome extra income is inc lu ded in every issu e . 

•• CONTENT •• 

Each month we publish at least one applications program in Level 1 BASIC, one 
in Level 2 BASIC and one in DISK BASIC (or Dtsk.compatib\e Level 2). We oslo 
publish Uti I ity programs in Level 2 BASIC and Machine l anguaga , At least 
every second issua has an articl• on ha.rd�&�are Jnodiflcatlions or a 
construc tional article for useful periphCir�ls. In ad d il 't. l.on , 1&11111 run article s 
on p rogrammi ng techniques both in Asse•bly \anguagQ Gnd BASIC, wa print nQWS 
from TRS-80 Users Clubs, letters to the Ed�tor and new prod uc t r�vle�&�s. 

•• ADVERTISING •• 

• .. 

WQ aecapt cam e ro ready copy for dt sp • a� adv• rt Lst ng at the fol lowing rates: \....... 
- F"ULL 'PeG£ ( 19cm �tide x 24cn. h t gh) Sl20 
- l/2 PAGE (19cm �idQ � l4cm high> S 60 
? 1/� PAGE �i9c� widQ x 7 em high) S 30 

Classified ads or e S8.0e for up \o S0 �&�ords. Ads must be submitted b� the 

15th of each month �n ordQr to appeG r in the �ol lowing month' s issue. A 
Company Order or pay•ant �nus t be inc ludad "'1 th the odv ert. 

•• TRS-80 USERS CLUB NEWS •• 

We are prepared to print ne�s of tha ac tivities of TRS-80 Users Clubs up to a 
maximu� of Z00 words pQr Club per month , space permitting. Copy m ust be TYPED 
with DOUBLE Lit£ SPACING and .raach us NO LF\TER th an the 15th of each 1n0nth in 
order to -app e ar 1 n the f o I l 0\11 L ng .. onth' s is sua. 

•• COPYRIGHT •• 

AlI the ma ter tal pub I t shad ln this •agaz tne is under copyr i ght. That means 
that you �st not cop� it, except for your own usa. This applies to 
photoco py tng th• magazine 1tsel' �r .aking copi es of pro grams on tape or 
disk. 
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••••• EDITORIAL ***** 

We are d e l i ght ed to announce that Peter Hart I ey and Edd y Paay , two of o ur most. 
regular contrtbutors, hau� jo ine d us as Assoc i at e  Ed i tor s . Eddy wi l l  
co ncentr ate on Machine Language and D i sk BASIC programs whtlst Pet e r  w i l  I 
concentra te on Leuel i and Le•)el 2 programs. Both wi II help with h ard11Jar e 
art i cles , answering readers letters etc .. We are very happy that P e t e r  and 

Eddy h ave jOined u s  not on l y because they are nice blokes and uer� compet�nt 

but also becaus� i t  will help us to a ch i e ve some of our Objectives which, 

unttl now, we have not h a d  t h e  t i me t o  d o .  In particular . we want to qive 
much more explanation about the inner workings of the progr ams we pub! ish . 

This should help you in writing your own programG and make the magozt ne even 
more useful. Secondly, we should now b e  able t o  ensure that the programs 

written by our own staff are much more thoroughly debugged .  Those of you who 

tried tv use MONITOR in BASIC, pub! i sh e d last month, wil I we lcome that p i e c e  
of news1 F i n ally, a commercial, bo th Eddy and Pe te r  are ve r y experienced 

TRS-80 p r og ramme r s and both a r e wtl I i ng t o  d o  co n tract programming at uery 

reasonable rates . So, if you want as s i s t ance in de v eloptng a p r o gr a m , you 

cou l d do much worse than to get in touch wtth one or the othe r of them. (Use 
MICR0-80' s a d d r e s s  i n i t i ally) . 

A� the su ggest i on of seve r a l of our readers, we hav e i n t r odu c ed a new feature 

t.hts month called - Reader' s Requ es t s . It i s  a I ist of art i cles . i nforma t i on, 

reve i ws, progr ams etc ., which you, our readers, hav e wr i t ten i n  us k i n g us to 

i n c l ud e i n  f ut u re issues. Why not send in your own requests? If yo u a re 

thtnk i ng of wr i t i n g  a program or article for us to pub\ ish l ook at this I ist 
first and see wha t is needed. Incidentally, when ��ou do 1JJrtte in for am� 
re aso n , why not tell us wh at equipment you have ( i . e .  Ll/4K, L2/l6K etc.) that 
w i l  help us ass ess the type of programs we should be p ub\ i sh i n g ,  too . 

•• ABOUT EDUCATIONAL PROGRAMS •• 

We h ove had sev era I educ at iona I pro gram s s u b m i  t t �ad to 

Unfort u n ate l y, we ha ve had t o  r eject thgm a \  I so far . 

us to state our pot i c y in this area, so that a l l  o u r  
stand. 

tJS f or publ i c at i o n .  
It only seems fa i r  for 

r ead er s know uJhe re liJe 

F i rs tl� . we bel<eve the ro i G! of micro comp•Jter�s as edu c at io na l tools 
and impor t a nt o n e  as yet. I ar ge t y u nfv If i I I ed . However, th�re ts 

i mportant p o i n ts to con s i der: 

i s  a vast 

a n u mber o f  

- mos t y oung ch i ldre n h ov e never h ad a n  enc ou nter w i th a computer 

and. t f their fir�t one is not pl easa nt , i t  co u l d condltion their future 
ott i tudes to the i r  1 ong term detr t me nt i n  a world where computers •» i I I  
b e c ome more and mo re commo n . 

- Ong of the most common means of l e a r n i n g is by tr i al and error . The 

ro�e of the teacher is to assist the student to learn f r o m  m ist ak es as 
wet I as. f rom s u c c es s . Te l l i ng a stude n t. that he i s  o " DUMMY" because 
he gets a problem w r o n g .  must v i o l ate �ust a b ou t  e ve r y rule in the teacher' s 

book. We wou l d go s o  f a r as to sa y  that a pr ogram which simply rejects 

OJJrong answer� is not a te ach i ng p r ogram at a l  t but s i mply a grad i n g or 

testing program. One that abuses the s tu de n t for a wrong angwe� 
i s  tot a l ly u nac ce pt a b l e . 

- If y ou want to dev e I op a REAL teach i ng program a n d  yo•J are net a teacher 
ycurself, why not ftnd someone who is, to work alongside you. lf there 

is a tea cher reading this column, perhaps he or she: wou l d  l1ke t.o wrtte 
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an art1cle explatning the fundamentals of developing good teachtnq programs 

- Abov� •J\ 1 ,  teaching pr·ogroms should be intere•ting. In fact, .::.ne of 

th� tests we carried out on the programs submit�ed for con�iderotion, 

was tu try them out on the Associate Editorial offspring . 

The ·wrong Dummy • type of programs hQ I d their at tent ion for· on I •� o fetOJ 
minutes. Whereas, Hangman, particularly when th&y wer� entertng the 
words themselves, h9ld the1r attention for hours. lh1s 1s a tQ�t WQ shall 

continue to use in assess1ng the worth of educat�onal progra�s for 
th� �o..:ng. 

Finally, don' t get us wrong, we would d�arly love to be involv�d in �he 

pub\ icat1on of good educational programs. But they must be f1rst rot@ and 

really educational before we wil I oubl ish them. 

•• ABOUT OUR LIGHT PEN •• 

Last month, w� told you that our prototype I ight pen was proving unreliable 

and that we would delay publishing it unt1l we had it re.:.:lly sori:.:!d. That 

dtsappointed several of our readers. There or� al�o several commercial pens 

being sold which work on the same principle as our prototypQ. Peter Hartley 

has tried at least one of these and made or improvement on it, so w� asked h!m 

to write a constructional article dQScribing how you can make your own I ight 
pen for well under 15.013. file IJJill still develop an improved d�sign, for 
publication in a few months time, but for those who con' t wait, yo•; will find 

Peter's Sim p iQ Light Pen art1cle in th1s issue. ThQ secre� to th's typ� of 
pen is the software, which is IJJher� MICR0-80 can reai I'J h� l p yoL' an d, from 
time to t. ime, we wi 11 publish programs to 'J>se 'IJit.h �our· 1 ight pen. 

•• THE fiNALOGUE CLOCK •• 
Last �onth �e promised you an analogue c\�ck prog r a n ,, i�. one that. has a d1al 

I ik� a normal clock. The special feature of t.h1s cloc.'-' is that i.t uses this 
month's SET 2 program to redraw the hands uery rapidly. This month has turned 
into a real bumper issue and we ran out of space, so something had t o  be held 

over and tho�· s the analogue clock. Look for it nex� month, without fail. 
-001300-

••••• NEXT MONTH'S ISSUE **•** 

The March issue of MICR0-80 wil I contain at least the fo \ low1ng proqrams: 

LEARNING NIM <Ll) 

LUNAR LANDER ( Ll) 

The well known match stick game but, 

in one mode, the computer act1;olly learns 

how to improt'e its gam�. This is a 

demonstration of a simple form of 
art if i cial intelligence. 

If Apol l o had been as difficult to 

control as th i s landing module, there 
w ould be euen more craters on the �oon1 

You fly blind using the instrument panel 

on the screen to guide �au to almost 
certain dQstruction! 
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RICOCHET <L2) 

INVADERS (L2) 

TWO RANDOM NUMBER C.L2) 
GENERATOR TESTS 

ANALOGUE CLOCK <L2) 

BMON - Part 2 

m/c I anguage 

ABBREVIATED ABBREVIATIONS 
IN LEVEL 1 

DOUBLE THE STORAGE CAPACITY 

OF YOUR DISKS. 

F'AGE 4 

For al 1 those Level 2 own9rs who thou�h� 

conve rting a Ll program to run in L2 was a 
ptec� of cake. This is the same game 

described last month but this time it 

wil I run on a L2/4K machine. 

Invaders is reputed ly the most popular of the 
electronic �rcode games. Now �ou con �au� 
20cents each t ime you run it o" �our 
TRS-80. Get the invader� w1th �owr l�ser 
cannon before they get you. 

These programs wil I enable you to test the 
randomness of your TRS-80' s r�ndom 

generator. More than that though. 

it dgmonstrates how to draw bar-charts 

in BASIC. 

This clock program has been held over 
from thg Feb rua r y issue due to lack of 

space. It feo tures a v e1- y reu I ist 1 c 

clock face and the hands ore redrawn very 

rapidly using the SET 2 command 
published this month. 

Part 2 of thts great util it\,! proqram. 
Eddy hasn't told us yet whlch commands 

you will get in Part 2 bu t you know th8y 

wi 1 I be useful. 

Chari ie Bartlett eKplains how to sque�ze 
a quart into a pint pot on Leue I l 
machines using some abbrevi��ion� 
that even Tandy didn t know they had. 

If you hou� a Tandy Disk drive, you 

are probably only ustng one side of 
each disk. This art1cle gives ycu ful 
instruc�ions and a template to Qnoble you 
to use both sides of the disk. No 

modifications are requt red to the disk 
drives. This art i c l e alone wil I pay 

for you r MICR0-80 subscription severo! 
1". imes overt 

March' s i ss•Je '.IJ i I 1 
Programming. 

also contain the next installment on Assembly Languaqe 

-00000-
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Last month, we descr ibed the memory mapp ing of the TRS-80 and the v a r i ous 
types of memory used. We also introduced Hexadecimal arithm etic and the ASCII 
code for rGpresenting alpham1mer ic sy mbols . Th is mont.h we will look i ns ide 

the Z 80 Microprocessor itself to SQe how i t  is arranged ( its arch itecture) 

and how to use it (its addressing modes ) . As you start to get into assembly 

language programming yoursGi f , you will f ind it useful to hove at least one 
reference book wh ich gives you a I ist of all the Z 80 instructions, ad d ress in g 
modes etc. Tand y sel Is a book cal led •TRS-80 Assemby L anguag e Programming". 

lt is only S3.9S and is good value. Because it has been written for the 

TRS-80, it is also very relevant to your comput� r. We recommend that you buy 

this bo ok to augment the informat ion in this se r ies of articl es . 

•• Z 80 Arch itect ure •• 
The key to the function ing of the Z 8B CPU is its register set. A reg is ter is 

really a memory location in the CPU. It is similar to the memory in a "memory 
calculator ". The Z 80 has 22 regt�ters, 17 of wh ich conta in 8 bits. 4 contain 

16 b its and 1 conta ins 7 b its. These are shown d isgrammatically below:-

The w ide block in the d iagram contains the 16, 8-bit, gen era l purpose 

reg istQrs. These ore subd ivided into two blocks of eight register s each. The 

re gisters A, F, B, c, n. E, H and L are known OS the MAIN reg ister set whilst 
R' , F' , B' , C' , D' , E' , H' and L' are co 1 I ad the ALTERNATIVE reg i star set or 
sometimes, the primed reg isters, since the symbol is prono•Jnced " prime� . 
The ma in reg ister set is the one most commonly used, the al ter nativ e reg ister 

sat can only be accessed by two instruct ions, which exchange the contents of 
the ma in set with the alternative set. On ly on� of these two sets of 
reg isters can be active at any one time . It is not necessary to use the 
al ternat iv e set at a I I indeed, Ueve I 2 BASIC nev Qr uses the a I ternat i ve set 

although Disk BASIC does. Of the 16 gene ra l  purp ose rQg isters , A ond F are 

the two mo st important. A is so met imes cal led the "ACCUMULATOR• and many 

ope rations carried out by the Z 80 must usQ the contents of the A register as 
one of the oper ands wtth the other operand com ing from memory. or one of the 

other r9gisters, at the pro gramme r s discretion. F is usually called the FLAG 
reg ister because the individual bits i n  it are usgd by the Z 80 to i nd ica te 
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the status of the CPU before a nd after operations. F is neuer used b8 the 
programmer in co mp•;tations . Instead, it is automatica\ ty -set by the resulr,s 
of corr.putat.tons 1n �.he other registers. Tht. remaining general purpose 

reg i sters can be used either as 8-bit registers o r  as 16-b i t  reg1ster pairs, 

in which case B is always paired wtth C, D with E and H with L to g i ve BC, DE 
and HL. 

The remaintng 8-bit, register ts the Interrupt register l. The Z ·s0 has a vet·y 

sophis t tcoted tnterrupt hand\ tng capability which enables external d<a•;ices tc 
take over control of the computer when they need to . For example, you might 
want to us� your TRS-80 as a burglar alarm as wei 1 as the comput er. In that 
case, you could a rra nge the window and door swt tches to connect to the 
computer through an input/output port so that, when someone opens a window. a 

b i t in the port is set, the computer sgnses this an d operate5 an alarm, uia 
another port. That would be fine, but if the TRS-80 soent all tts tim� 
sltttng looktng at the swttch port waiting for thE occa s i onal burg!or wou 

would hat:e o prett.� expens11.•e relay. The way to handle this si�o..•Jati.c•n is to 

use the Z 80' s tnterrupt hand! ing capab i I it•.:!· The operation of one of th.:;, 

burglar alarffi swit ches would be sensed by one oi the intPrruot I ines MMI 

(non-maskable i nterrupt - pin 17 on the Z 80) or INT (maskable intQrrupt - oi� 
16 on the Z 80). When an intgrrupt ia recQiued, the computer finishes \ts 
current instruction t hen proceeds to daat with the 1nterrupt (unless the 
acc ep tance of a maskable interr upt on pin lS has been 1nhib1t9d b� the 
programme r ) . 1t does this by jUmptng to a location in memor� where a program 
is s t ored that •JJtq handle the interrupting deuice (in the case of the b•Jrglar 

a I arm, the program ''J 1 l t presumab 1 y ring a bet I through on outpL•t {)Or t '. Hter 

dealin g •.uith the interrupt, t he Z 80 returns to the point in the orogram whgre 
it left off and pro c e eds as if nothing had happened. The 1 regt�ter is use� 
t.o tel I the Z 80 where abouts in memor!:! it_ UJi l \ f u-.d �he interrupt hand I :.ng 
program (for mode 2., maskable interrupts only). The ''Jhole subject of" 
interrupt hand\ ing on the Z 80 is a fairly co�1p!ex on<a af'd m:ght b� the 
subject of a separate article later on . 

The 7-bit reg1ster 1s the P reg is t e r . 1t is used to constantl� refresh 

dynamtc RAM' s of the sort used in the TRS-80. !hese RAM' s need to be 

refresh�d by r eadtng their contents �uery 2 mil I iseconds. The R re�is ter does 

this automaticai ly during a ttme wh<an the Z 80 IS �o\ accessing memor�. Thg R 
register is no� used for wr it ing programs for the Z 80. 

Of the four 16-bit regtst ers, IX and IY are INDEX registers. Theu ore used 1n 

the indexed addressing mode. This ts a powerful mode of oddressing 
porttcularly when t.obles of data are stored in m<amor·!:!· lnd8Ye d addressins 
I.JJil\ be described in detat l in a later installment. 

The other t.•JJo 16-b it r12g i sters ore SP, the STACK PCJII·HER and PC the PROGRAM 
COUNTER. SP must always point to a free area in RAM which can be used for 

storage of uolues whilst the computer is executing a program. �rouble occurs 
tf you let the SP get away from you so that it po1n ts to the program area or 
ROM cr , if your program ov e rwrites thg stack. The program coun t�r PC controls 
the order in whtch t n s t ructio ns are executed. While one tnstructton is be i nq 

executQd, PC always contains the addr�ss of the next instruction. Th is is 

done automatical ty by the Z 80 which adds the number of b�tes tn the 
tnstruct ion it has jUSt FETCHED to the contents of t,he PC. When a _ _  ;ump is 
executQd, "the neuJ memor\,j I ocot. ion for the jump 1s forced into tho:: PC s:o the PC 
causes the Z 80 to go to that new location. 
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The Z 80 terminology for transferring data b�ckwards and forwards betwee� c 

memory location and a rQgistQr in the CPU is stmpler than 1n most other 

computars which us12 t.erms like LOAD, STORE and MOVE depQnding on ''Jhere the 
data orig1nates from ond where it ends up . Z 80 programmers use only one term 

for transferring data LOAD, which i s  abbreviated into mnemonic form <J� LD. 

The direction of the data transfer is determined by the order in which the 
operands appear, whilst the nature of the data depends on the presencQ or 
absencE! of brackets. 

Eg . LD A, ( 45) 
means:- load the contQnts of memory addrass 45 into register A. 
but LD ( 45), A 
maans:- load memory address 45 with the contents of register A. 
ThE! brackets around 45 indicate that 45 is tha addr�ss of a memory 
lf there were no brackets viz. 

LD A, 45 

then the value 45 would be loaded into the A regis ter. 

I ocat 1 on. 

The rule concerning brackets is a fundamental one tn describing thQ Z 80 

instruction set and programming in Assembly Language. WhQnever bracket$ 
Qnclose an operand it means that that operand specifies an address, not a data 
v a 1 ue. Th 1 s also app I ioas to the movement df data betw�;;�en two req i st.ers: 

Eg. LD A, B 

puts tha ualue in register B into register A. 

puts 
LD A, ( HL) 

th-a value. at the memory 
into regtster A. 

•• USING THE REGISTERS •• 

address represented by the value in the HL 

As was stated earlier, the Accumulat.or or A register is th(! most imoortant. 
All 8-bit logical and arithmetical operat ions require that thtii1 Ft rE<gister 

contains one of the operands and the result is always \Qft in A. A number of 

the instructions which fetch or store a byte in memory also onl� allow A to be 
used. These operations could be carried out using another reg1star but th1s 
would require an additional instruction. 

The HL register pair is also very important. lt acts as the Accumulatcr for 

16-bit arithm�ti�al operations (thQre are no 16-bit logical operations). All 

16-bit operations use HL as one of the operand registers and the result is 

IQft in HL. lts other matn use is to point to a mamory address which contains 
the value required in an 8-btt oparation. The BC and DE pairs can also be 
used this way but there ora many more Z 80 instructions which involve HL. 

Register B and register pair BC are often cal led the COUNT registers b�cause 

they are fr equently used to hold a c ount of the number of times an opertion is 

to be repeated, (rather I ike using a FOR/NEXT loop). For example, B i.s used 
in the instruction DJNZ which is the mnemonic for �Decrement B then Jump to 

th� memory location specif1Qd if B is Not Zero�. The BC register pair is used 
to Lndicate the length of a block of data whtch is to be moved from one memorH 
locat1on to anot.her using thE! blo�k transfer instructions LDI. LDIR, LDD lii1tc . 
The C register is also the only register usQd for certain input and output 
operation�. 

The DE register pair can be used in 
are fewer Instructions that use it. 
to s pecify addresses but only the 

much the same way as the HL pair but there 
DE and, for that matter BC, can be used 

accu mulator HL can actually be invclved in 
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H. (DE:' is not •J a I id 

H. ( HL) iS I)Q I id 
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The f I ag regis ter • must never be used to hoI d d ot a. As stated eo(··l 1 er . it. 
cont atns 3�veral bits that are set acc ord ing to the resLlts of other 

calculat ions . F is an 8-bit regi ster but there are on ly E flogs of whlch 4 
are commonly used:- �he carry flag C, th� parity/overflow flag P/V, the zero 

flag Z and the sign flag S. The flags are arranged as follows:-

BIT FLRGS 

0 Carry 

l Su btrac t 
"? "- Par-i ty/ov erf I ow 
-:. ·..J Not used 

4 Binary Code d Decima I 
5 Not used 

6 Zero 

7 S i gn 

ha It c;urr��· flag 

The carry flag 1s set (ie. becomes equal �o l )  whenever an ADD instruc�ion 
p roduc es a result which is one bit too large to be CQntained 1n a single 
register' . The analogy in de c t mal arit.hmetic t11ou l d be 7+8 =- lS ie . 5 CARRY 
1. If �ou only had one co l umn tn which to write your re sult , you woul d need o 

carry flag to ind1cate that you had added 7 and 8 not 2 and 3 (soy). The 

carry flag is also set whqn a su btracti on produces a negative result or a 
borrow. The carry flag is also used by programmers when multtptyinq or 

dividing, sinc8 these operat1ons can only be carri ed out in .software - the. Z 
80 only performs addition and subtra ction. The carry flag is also affected by 
sh ift and rotate ins truct ions and it is c l eared or set to zero, b� log1 col 

� operations. 

The Pari ty/ov er·f" I ow f I ag has u duo I purposa. When used to t8 ;:t par ity. t.he 
flag is set to repr�sent odd p ar ity in th� result of an op er c t i on. Stranael� 

enough, odd p a rit !:j occurs wh en the sum of the 8 bits of the r-�su!t is even. 

The flag is r eset on even parity ie. when the sum of the 8 bits o+ �he result 

is odd. When used as an overflow flag . the flag is �et 1f, afte r odding or 

sub'\. roc t inq t tuo numbers of I ike signs ( +ve or -v e) the s i gr, c.f the res•J It 
changes, indicating that the result is too l arg � to be held in the register or 
register pair i.nvo l ved . 

The Zero flag is on I y set if the res•J I t  o-f certain is zero . Thesn instruct i ons 
are mainly c oncerned with arithmetical, 1 ogica � and shi.ft opera·L1ons . 

Th101 sign flag ts �ei". if t.he result of certa t n inst.r•Jctions are negativQ and 
resgt if thQy �re positiv e. It has the same value as the sign bit (btt 7) i.n 

the accumu I at. or . 

It ma� se�m. from the above that there is some dupl icati on between the var1ous 

flag$. This 1s onl� true insofar as the concept is conce�ned. In oractice . 

certain flags are affected only by the results of certain 1nstructions and 
there is l1ttle if ony duplication . To fu!ly understand t,he opqroti o� of the 
flogs, you wtl I need to read the Z 80 data sheets . 
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•• ADDRESSING MODES •• 

lhe Z 80 hus 10 addressing modes 

1. Imp i i�d addressing 
2. Immediate addressing 
3 .  E x  tended i rnmed 1 ate adci:-ess i ng 

4. Register addressing 
5. Reg1stQr indirect addressing 
6. Extended addressing 
7. Modified page zero addressing 
8. Relat1ue addressing 
9. lr.dexoad address 1ng 
10. Bit addressing 

1. Imp I i ed Addrescs i. ng 

PRl';E 9 

In this ktnd of addressing, the op�rotion code of the 1nstruct1on has no 

options and it always does exactly the same thing: 
Eg. LD, SP, HL 

This instruction takes the 16-bit c onten t s of the HL register ard transfers 
them to the SP register . The conten ts of t�e HL regiEter t·emoin unchangerl and 
no flags are affected. 

Z. Immed�ate Addressing 
ln the immediate ':�ddressing mode, one of the byt"es in the i.nst.ruction itself 
is movgd into a register . The data is IMMEDIATELY availablQ, 

Eg. ADD A,S5 
55 13 added to the u a l ue in register A and the result is s t ored in A. Th� 
previous contents of A are lost. 

3. Extended lmmedia�e Addressing 
This is the same as the above mode exce�� that two bytes of data �re required 
as an operand: 

Eg. LD IY, FF00 

In this case the Y index register 
4. Regist er Addressing 

is loaded �ith the value FF00H 

In this c ase one register is loaded with the value oresen� l n  another one: 
Eg. LD A,B 

The value in B 1s loaded into A. 
5. Regist�r lndir�ct Addressing 
This is s im il a r to the prQvious mode but the data to be transfQrred IS in �h� 
memory location point�d to by a regi s t er pair: 

This 
pair 
this 

Eg . LD A, ( BC) 
is a relotluely tneffiolent way of tronsferr1ng data since th� reQiEter 

must first be loaded with the memory addres� requ ired before �xecu�1ng 
instruction. It is really a hang -ov er from the earlier 808[:; instr•Jction 

set and the Z 80 �as more effic1ent methods of acc�ssing data in memor4 

6. Ext�nded Rddress1ng 
Somet1mes called d1rect f addr�as�1ng, the instruction conta1ns the address of 
the operand. lhis �ode l�qutr�s fairly long lnstructtons , 3 or 4 bytes but 
any l ocot 1on in mem or� can be directly addressed: 

Eg. LD H,(FF00) 

H is l oad ed tram location FF00H 

7. Mod1f1ed Page Zero Rddress1ng 

This mode ·'Jppl1es only to the Restart Page Zero I nstru ction - RST p. Its 
ef�ect 1s to cause a branch to one of 8 page 0 loocatior.s after pushing the 
current contents of t�e program counter o nto the stack. Page 0 lS the area of 
external memory which can be addressed in 8 bits . Since 2 to the poWQr 8 
256, page 0 cons1sts of memory locatLons 0 to 255 d�c. 
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Eg. RST 1G 
Control po�ses to m emo ry location 10H. 
8. r<e I at 1 \J e Addr ess 1 n g 
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Th is mode. appl t e s  onl!:j t o  the jump relati•Je (JR) ins t r-� ; c tio r • .  ihe valu� of 

the byte ir. t,he i.nstr•Jct.ion is a dde.d t o  the ?C co•;nt er to ob ta i n �-l"'lt: bran<::h 
address. Relot1u& add ress i ng allows the programmer t o  JUmp to any addr es s 

within -126 to +129 bytes of the current addres s .  
Eg. JR 3(3 

Jum p s  t,o t.he addre ss 30 b y t e s  after the current onQ . Th� adv a ni. a g e of 
rela tlve address tng is that it use s only one b�te for the address a n d  c od e is 

posttion tndependent ie. a p ro g ram which uses only relative addrassing c an b� 
pos t t ion ed anywhere tn memory and will ewecute sa tisfa c t or i ly. 
9 .  Indexed Addressing 

The add r & s 3 of an operand i� determined b y  adding a displocemen\ b�te to the 

value contained � n o n e of the index registers IX or IY. These instructtons arQ 

thre& or �our bytes !ong: 

Eg. LD ( IX+20), 30 

loads the 30 tnto the memory loc a tion 2121 byt es g r eater t�an that in IX. 

10. Bit �dd res s t ng 

Using this mode, it is poss ibl e t o  S6!t (moke equal to 1 ), reset (make equal tc 

0) or te2� a n  in d ivi dual bit in one of the registers: 

Eg. RES 2,C 
bit 2 i n  register c is reset tQ e 

Wei I. tha t' s a l l for this month. Next mon th '.&Hi! w1ll ;;.t.:lrt 

instr·uct ton set i 11 some doa+.a i I • A! so, fr•::tm now on we wi I i 
wit h some simple p rogr am s f o r  you tc try. 

l o oking a t  th� Z 80 

i l  l u s�ra�� the text 

00000 

•••_..• ;_[VEL 1 INKEY SIMULATOR - by Char 1 He Ba rt I et. t ••••• 

Those Level 1 owners who entered the game of RICOCHET tn last mon th' s �s sue, 
had the pleasant su r p r i s e t h a t  it simulat.ed the INKEY f un c t, io n a(> a ii.:Jbi Q on 

Level 2 and gave them a g a me th at dt dn' t stop and st a rt w a i tlng for input 

ltnes. for thos e of you •JJho would I iY-9 to incorporate this f unc t ion into 

gam es of your own , here is a det ai l ed explanation of the prog ram I ines th at 
cre a t Q  INKEY a n d  thf! different u se s to whio::;h 1t c an be put. 
Using thQ g a m e RICOCHET to ex amin e the program I i nes to start with. Line 5 

supp lies the co-ordinates for 2 bl o c ks to b� set o n  the sc reen . 

5 C�S: R=0: A <I)=0: Q=Z: Z=l; S=�: T=40: U=l; V=43: GOS.30e0 

The variables underlined ore the onQS inuolu�d. 

which wil I oct. as non-interupt switches. 

Line 30 sets the two blocks 

30 SET< S. T): SET< U, \)):PRINT AT 798; "RICOCHET •; 
Lines 85 and 87 look t o  see which blocks are on and w�ich are off. 
of t hgse I i n es can change somewhat. depending on the p rogram that 
bu i lt into. We wi l i  look further 1nto this later . 

86 lFtPOH�T<S,T)=0)•<POINT<lJ,V)=l) GOSUB 1000 

87 IF<POlNT<S,Tl=0l•lPOINT(U,U)=0) GOSUB 2000: SET(U,Ul 

Ltne 88 lS the mo st tmportant I ine of them ol l 
88 PR.li'IT AT 832;. ·;:IF Z=1 GOTO 96 

The format 

they are 

The s t at em� nt IPRINT RT 832:" " ; )  i s  Q ssentt al and must appe ar 1n the pro gr am 

AFTER ANY OTHER "PRINT AT" STATEMENT. So, i f  you ha•Je, for ew.ample, f i •Je 
other PR.ll'lT A1 s tatement.s, you m•Jst have 5 PRINT AT 832; • " ; st a temen ts as 



u.Je I I . 

Eg . : -

1.00 r-:= 1.00 
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P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 3818542 

1. 1 0  PRIN.T AT 50 ; � HELLO " ;  

120 PRINT A: 832 ; " " ;  

1.30 IF Z=9 B=Z 

1 40 PRINT HT 80 ; " TR S - 80 " ; 

150 PRINT AT 832 ; " 

l. 60 ;;! t c . '2 t c . 

. . 
' 
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What I i n � 88 a n d  o t h e r s  I i k e  i t  ( i f e n t e r e d ) do , 1s h old t h e  C u r aor c t  PRINT 
AT i o c a t  1 •::>n 832 ab o •J t.  99% o f t h e  t i me . The smo I I  f r a c t i o n •.:l f t \. me the c u r s o r  

i s  away , y o u  won' t n o t i c � . 

We n o w  h a u e  o n e  groph l c  b l ock s e t  a t  X ax i s  4 ,  Y ax i s  40 wh � c h i s  PRINT AT 
l o c at i o n 833 , t h i s  p l a c e s t he c u r s o r  t ou c h i n g t h �  l e f t  h a n d  � i de o� the b l o ck . 
If y o u  n o w  p r e s s  any a l phanumer i c  ke� , the k�y c h a r a c t e r  w i l i be pr i n ted at 
833 t h u s  b l ank 1 n g  out the g r a p h i c  b l o c k  a n d  c a •.ts i n g  I i n Q 86 t o  b r a nch . The 
s � c o n d  g r a p h i c  b l o c k  1 s  s e t  at X a x i s  l. ,  Y a x i s  43 wh 1 c h is PRINT AT l o cat i o n 
896 •.1.1h i c h  i s  d i r e c t l y  b Q n e a t h  the c u r s o r . If y o u  n ow p r e s s  t h Q  ENT(R k e y  the 

c u r s o r  wi I I mo v e  d o wn o n e  I i n e  a n d  k n o c k  b o t h  b l o c k s  o u t  t t'> u s  mak i n g i i n e 87 
b r a n ch .  
L i n e 1.50 i s t h e  end I oop back. t o  l i ne 50 . No t e  t h a t  the SET c o mmand f o r  t f-l e  
b l o c k s  i s  outs i d e t h 1 s  l o o p . If t h e y  w e r e  n o t , t h e  b l o c k s  wo u l d b e  s e t  be f o re 
I i n e 86 and 87 co u l d  a c t . 
A I  I o th�r g r a ph i c  � c t i o n  t o do w i t h your p rogram s h o u l d .  where p o s s i b l e ,  t a k e  
p l a c e  a b o v e  Y a x 1 s  4 0  a s pre s s i ng t h e  ENTER k e y  b l acks o u t  a \  I q r a o h i c s o n 
t h a t  I i ne ,  a l so s t eps shou l d  be token to p r o t e .:: t  t h '?  s i mu \ r:o t o r b l o c k s  f r o m  
i n t e r f er enc e f r o m  � o ur pr o g r a m ,  f o r  e x a mp l e : -

" W I TH A MOVING DOT • 

120 I F < Y > =39 ) • < X<�S lRESET l X , Y ) :  X=X+ 1 :  Y= Y - 1 :  SET ( X , Y )  

o t h e r w i s e  t h �  g r a p h i c  ac t i o n  of your p � o gram c o u l d  tr i gg e r  o f f  i i n e  86 ond 
87 . As the � i mu l ator s t a n d s , ,  i t  c a n  prov i d e  t wo f u n c t i o n s : - p r e s s  the 
( R ) = ( a l pha n u m e r i c l key = mo v e  l e f t  or s t o p  o r  up 
p r e � s  < ENTER ) key = mo v e  r i g ht or s t a r t  c r  d o wn 
W i t h  a sma l l c h a nge t, o I i n e s 86 a n d  87 we c a n  i n c r· e a s e  the f u n c t, i o n s , f o r  
e x a mp l e  

Pr e s s  " A "  key o n ce mo v e  l e f t  

Pre s s  • A •  k e �  a g a i n  move r i gh t 

P r e s s  " ENTER" o n c e  mo v e  u p  
Pr e s s  • ENTERa aga i n  mo�· e d o iJin 
Th i !?  i s och i e OJ e d  by a l t erin g  1 i n es 86 o n d  87 a s  f o l l o ws 
85 PRINT AT 832 ; • • ; 
86 IF l P OINT l S , T ) =0 ) • < PO I NT < U , U ) = 1 ) • ( Z= l. )GOS . l 000 

87 IF ( PO I NT l S . T )=0 l•< POINT < U , V ) = l l • < Z=2 lGOS . l.500 

88 IF { P OINT C S , T l=0 l • < POINT { U , V ) =0 ) • ( B= 1 ) G05 . 2000 

89 IF ( POINT ( S ,  T l = 0  H <  POINT U ,  V l=0 H; ( B=2 )GOS . 2501? 
90 IF Z - l RESETl X , Y l : X=X- L : SETt X , Y l  
95 IF Z=Z RESET C X , Y ) : X=X+ l. : SET < X , Y )  

100 I F  B= L RESET< X , Y l : Y = Y - l. : SET ( X , Y )  

105 I F  B=2 RESET l X , Y ) : Y=Y+ l : SET l X , Y )  

1 1 0  GOTO 50 

SUBR OUTINES 

1.000 IF Z = l  Z=2 : SET l S , T l :  SET< U , V ) :  RET . 

1.500 I F  Z=2 Z = l. : SET C S , T ) :  SET < U , V ) :  RET . 
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2000 If B= l B�Z : S[1 ( S , T ) :  SET ( U , V ) :  RE1 ,  
2500 If B=2 B = 1 ; SET C S . T ) ;  SET ( U , U l ;  RET , 
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As � o u  c o n  s �;H?  t h e r e  a r e  l o t. s o f  p o s s 1 b i l  i t i e s , 1 n  f a c t  i f. � o u r  p r ,:; g r r..lm i s  
on l y  u s i n g a l p h o n u me r 1 c  char a c t e r s  i n  t h e  d i s p l a y you c a n  a d d  a �h t r d  gr aph i c  

b l o c k  t c  t h e  s 1 mu l ator and use t h e  " CLEAR " k e y  a s  your e x t r a  1 np u � . Y o u r  

b r a n c h i n g  c o n t, r o l l 1 n e s  wo u l d then l o ol< I i k e  th i s : -
" Pa r t  of I m a g i n a r y  T a r g e �  Game " 
80 If l PO I NT t A , B l = 0 ) • r POINT( C , D ) = 1 > � C PO I NT l E , F ) - 1 )  G05 . 1000 
85 IF C POI�� ( A . B ) = B ) • C POINT C C , D ) =0 l • C POIMT C E , F ) = 1 ) GOS . 2000 
90 I f  C PO I N1 ( A , B l =B ) • C P O I N 1 ( C . D >=0 ) • C PO I N1 C E , F )=0 ) GOS . 3000 
1 00 GOTO 50 

1000 REM ; PRESS " A "  KEY : MOVE F I R I NG GRID LEFT 

l 00S X'=X- 1 ;  RET . 

2000 REM : PRESS " ENTER" KE Y :  MQIJE F I RING GRID RIGHT 

2005 X=X+ l :  RE1 . 

3000 REM: PRESS " CLEAR " K.EY : F I RE GUl'l 

3005 K - K. - 1 :  RE1 . 

W 1 t h  a I i t. �. l e  ex. p e r i me n t, i ng \:j O U  'JJ i !  1 f i nd 0 l l  s o r t s  o f  c o mb i n o t, o n s  a n d  n o w  uou 

can p r ogr a m  sour 1 RS - 80 t o  p l a y " r e a l  t ! me "  g a m�s sue� a s  t 1 m� bombs . t o r g � t  
game s , b e a t  t h e  c l o c k  t y p e  g a me s  and m a n y  o t he r s . 

One l a s t  h e l p f •J I  r t p ,  1 f  '=f O U  p r � s s  the " R "  l< e !J  o r  t h g  " ENTER " k -2 y  r. n d  no -U·, i n q 

ha p p e n s , 1 t. ' s a s u r e  s t g n  1:. h a i: �oL• h a v e11' �; g o 1:.  e n <:> u g h  pr i r, t  ot 832 ; " " ; 
s t a t e me n t s  t n  y o u r  p r o g r a m  a n d  t h e  cur s o r  i s  o f f  f l o at i n g  a r o u n d  the s c r e e n  
1 n s t eod o f  be i n g  wh e r e  i t  MUST bQ . Reme mb�r t h a t . e n d  y o u  sho u l d  h o v e  l o a d s  o f  

f u n . 

- 00000-

••••• READER' S REQUESTS • • 4 • •  

1h i s  co l u mn •.u i l  I become a r e gu l a r t e: a t. u r e  o f  M I CR0-80 . l n  i t, .  •»e w 1 \ l  I i s t, 
a l I t h o s �  a r t 1 c l e s ,  o r o g r ams e t c . , r e qu e s t e d  b y  o u r  r e a der s . We w i l l  t h e �  d �  
our b � s t  t o  wo r k  o u r  w a y  t h r o u gh t h e m  i n  t h e  com 1 n g mo n t h s . I f  you o r e  
th i n k i n g o f  c o n t c- t b •Jt i n g  a n  a r t i c l e  o r  p r o g r a m .  h a v e  a i ;�·ok a t  t h i s  l i S T.  
f i r s t ,  i -t. u.t i l  I g l u e  y o u  an i d 12o o f  w h a t  o u r  r e e d e r- :<:: u_ta n t . 

•• AR1 ICLES • •  

f i l e  h a nd \ t n g  o n  t he 1 RS - 80 

Book r e v 1 e uJs 

R�v i e w  of pr i n t e r s  f o r  the 1 R S - 80 

Rev i e ws of c o mme r c i a l l y  av a i l a b l e  s o f t ware a n d  h a r d wa r e  
Rev i e w  G f  Ch e s s  p r o g r ams 
Des c r i p t i o n of t h �  i u n c t i o n s  p e r f o r med b� the E x p a n s 1 on Int e r f a ce 

-5• SOF 1 WARE • •  

GAME CF L I F E  r e l o c a t e d  t o  s t a r t  at 7000H 
R I C OCHET i o r L2/4K ma c h i n e s  
M/c l o� g u o g e  p r o g r a m t o  u s e  BREAK k e y  I i k e  RESET when Ex o a n � \ o n I n t e r f a c e  i s  
c o n n e c t e a . 



•• HARDWARE. •� 

MICRO-SO 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

RSZ32 pr i n t � r I n t e r f a c e  
I n t e r f a c i n g t h e  TRS-8� t o  ex t er n a !  har dwar � 

Lowe r c ase mo d t f i c � t t o n 

- 00000 -

••••• BETTER BYTES ••••• 

H i n t s  f r o m  c o nt r i b u t o r s  to h e l p  us a l I 
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TO SAVE me mory s p tJ c;e , wh e n  wr i t i n g  pr i n t  s t a temen t s .  u�� the r i g h t  a n d  

downward a r r o w  k e y s , r a t h er than u s i n g  mu l t i p l e  s p a ces . Each � p a c e u s e s  one 
b y t e . So d o � s  e a ch p u s h  o f  t he a r r o w  keys , and i t  g � t 5 . you a l o t f u r t h e r ! 

TO LISlEN t o  wh a t ' s g o i n g o n , p u t  o t r a ns i stor r a d i o  on the t op o f  t�e 
keyb o a r d ( i f you h r.n• e n '  t g o t  the n u mer i c  ke y p a d f i t t e d ) .  Yo•J c a n  hear d c. t o  

go t ng t o  a n d  f r o m  t h e  c a s s e t t e , a n d  o n  t h o s e  l ong Job s ,  t h e  c h a n g �  i n  n o t e  

W i  I I c o l  I y o u  b a c k  uJ h e n t h e  jOb i s  done . H you h a v e  t h e  ke y p ad f a  te d . y o u  

can f i x a " t e l '2 p h o n e  t appe r " co i l  t o  t. h � c i r c u i t  b o a r d IL• i t.h Se a l ·:. st i c ,  e n d  

conn e c t  1 t  to a sma l l a mp l i f i e r . 

DISK PROBL EMS a r e  o f t en c a u s e d  b y  h a v i n g  t h e  d r i v � s  bes i d e  a n d  to the l e f t  o� 
the V t de o  Mon i t e r . l her e '  s a  l o t o f  ma gn e t i s m f r o m  the f l yb a ck t r a n s f o r me r , 
on the l e f t of t h e  T . V .  wh i c h c a n  weaken or e v e n  e r a s e t h e  d a t a  on d i sks . 

ELEClROLUBE a re n o w  ma r k e t i n g a c l e a n e r  f o r  " w i p i n g s w i t c h c o n t a c t s " . Th i s  i s  
a s \  i gh t l y a b r a s i v e ,  � i l  i c o n e  i mp r egna t e d  c a rd , •.llh l ch c a n � a s 1 \ �  be c u t  i n t o 
p i e ces s ma I l e n ou g t> t o  g e: t  at t h o -s e  no i s y k e •,!bo a r d  c o n t a c t s . When t h e  

c o n t a c ts a r e  c l e an , t h e  c a r d  s t o p s  c h o n g i n g c o l ou r , a n d  1 t  s e e m 3 t o  l a st a 
l o n g t i me . 

MICR0-80 i nv i �e s r e a d e r s '  c o n t r i b ut i o ns t o th i s  c o l umn . 

month w i l be r 8 wa r de d w i t h  a o n e - m o n t h  ex t e ns i o n t o  

s u b s c r i p t : o n .  

-.00008 -

••• DEF - USR- ING THE GAME OF LIFE ••• by Pe t e r Har t l e y .  

T h e  b � s �  t t p e a c h  

t h <o  o np r o pr i a t Q  

We h av e r e c e i v e d o f e w  l e t t e rs f r om r e a d e r s  exper i e n c i n g s o me d if f i c u l t y w i t h 
the mach t n e l a ng uage p a r t  of LIFE l M i c r o - 80 ,  J o n  • 80 ) .  In o l  I c a s � �  t h e y  h a u e  
l o a d e d  o ta p e dump of t h e  ma c h i n e  l an gu a g e r o u t i n e a n d  a t t Q mpted t o  r u n  i �  

w i t h " /  > >  ENTER < <. " .  Th i s •JJ i l l  no t w o r k .  It w a s  C<Qll er· i n t. e nded that i t  

s h o u l d '  

L i n e 1 0  o f  the. Bas i c  l t s t i ng ,  t h a t  a c c o mpan i e d  t h e  m/c l a ng . t i s t i n g ,  POKES 
t h e e n t r y  a d d r e s s  F o r  th Q m/c l a n g .  p r o g r a m  i n t o t h �  memor� l o c a t t ons th a t a r e  

., c c e s s e. d  by t h e  USR f u n c t i o n  i. n  BASI� . Th e l a s t  I i n e of t h e  Bas i c  I i st i ng i s  

a l o o p  t h a t  c o l  I s  t h e  m/c l a ng . r o u t i n e w i t h " X  • U5R( 0 ) : "  

Th l s  s i m� l e.  i ns t r u c t i o n f o r c e s  t h e  c o mpu t e r  
I o c a i.. 1 o n , and i.. h e n  t. o ! o a d  t. h e  P .  C .  r e g  i s t :ar w i th 

to s t o r e  i t s  p r e s o n t  p r oqr am 

tt>e ent r y  a d d r es s .  POKED 

.... __ 
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into 16526 and 1 6527 b y  1 i n e 10 . Wh e n  th� co mputer e n c o u n t � r s  the f t na l RET i n  

the m/c l o ng . r o •J t i n e , i t  jumps b a c k  t o  1 i n e  2 1 0 ,  a n d  c o n t t nu�s t o  r u n  t n  
BASI C .  

I n  po t n t o f  f a c t , t h e  p r i n t e d  i n s t r u c t i o n s  f o r  mak t n g  y o u r  TBUG or o t h e r  
mon i t or d u mp of L I F E , ga v e  o s t a r t i n g  a d d r e s s  o f  0000 . T h l s  i s  r i ght at t h e  

s t a r t of ROM . N o t  beca u s e  i t  i s  t h e  cor r e c t  addr e s s , b u t  s i mp l y  b e c a u s e  � e  

d i d n ' t n e e d  t o  p u t  o n e  i n .  t h e r e f o r  " /  > > ENTER < < " w i l l p u �. t h e  ' 80 i n t o  

power u p  ro u t i n e . T h e  a c t u a l  star t a d d r e s s  i s  20798 , o r  5 t 3EH . The l e a s t  

s t g n i f i c o n t  byte C 3E )  c o n v e r t s  t o  dec i ma l  6 2  wh i c h  i s  POKED t n t o  L6526 , a n d  

t h e  mo s t  s i gn i f i c a n t  b y t e  ( 5 1 )  c o n v v � r t s  t o  dec i ma l  8 1  a n d  th 1 s  i s  POKED i nt o  
16527 . To a c c e s s  t h i s  m/c l a ng . r o u t i n e d i r e c t l y ,  t h e r e f o r e ,  wou l d r e q u t r e  

e i t h e r  a d d t n g  the s t a r t  a d d r e s s  o f  5 1 3EH t o  the TBUG dump , o r  t h e  u s e  of " /  

207 98 > > ENTER < < " 

D i s k  Bas i c  a l l o ws u p  to t e n USR f u n c t i on �  to b e  l o aded i n t o  h i gh m e m o r y  at a n y  

o n e  t i me , b u t  Lev e l  I I  bas i c  on l y  o \  l o ws o n e . I ' m �ork i n g  up a n o t h e r  a r t i c l e ,  

p r o b a b l y  f o r  t h e  Ap r i l  o r  Ma y i s s u e , t h a t  w i l I e x p l a i n  h o w  t o  wr i t e  y o u r  own 
m/c l o ng . r o u t i n e ,  u s ing EDT ASM, that o l  l o ws you up to 254 USR c a l  I s  1 n  Le v e l  

I l l 

I t r u s t  t h a t  th i s  w i l l  h o v e  p u t  a f e w  peop l e  b o c k  o n  

Th e r e  c e r t a i n l y I S  no t h i n g  wo r s e  t h a n  p o r t n g  over 

c o mpar i n g i t  w i t h your own o n  t h e  s c r e e n , l o ok i n g  for 

d o e s n '  t e x i s t . 

-00000-

••••• SOFTWARE SECT ION ••••• 

t h e  ra i l s  o f  s c. n 1 t y ? 

a p r i n t e d H e x  dump , a n d  

o n  e r r o r  t h a t  s i mp l y  

The I i s t i n gs f o r  t h e s e  p r o g r a ms a r e  at t h e  b o c k  o f  t h �  mag a z i n e . Th i s  s e c t i o n  

''- ex p l a i n s what eac h  p r o g r a m  i s  ab o u t  and h o •ll t o  •J:s e i t .  t1 w o r d  about t h e  
t y p e f a c e . The v ar i o u s  memb e r s o f  t h e  Ed i t o r i a l  s t a f f  h o v e  t o k e n  t o  �r i t i n g  

the i r  c o n t r i b u t i o n s  on t h e i r  TRS-80' ;; ,  us i n g t. he. E l e .:: t. r i c Penc i l  wo r d  
p r o c e s s 1 n g  p r o g r a m . We then t r a n s f e r  them � r o u n d  on t a p e  and d i sk ( t h e  

c o n t r  1 b ut i o ns , n o t  t h e  Ed i t o r i a l  :s t a f f  1 > .  Un f o r t u n a t e l r_:� ,  E d d y  h a s  not y e t  

f i t t e d  a l orue r - c o s e  mod i f i c a t i o n t o  h i s  mr.: t:: h i ne , s o  .::� \ 1  h t s  a r t i c l e s o r e  i n  

upper - c a s e  o n l � .  We hope y o u  won' t m i n d .  

u HANGMAN L l / 8K w i th t wo 4K o p t i o n s . •• b y  Pe t e r  H a r t l e � 

Th i s  i s  a L e v e l  1 v e r s i on o f  
ed i t i o n ,  a � though work i n g  w i t h the 

L h a s  l e f t  1 t  b a r e l y  r e c o g n i s ab l e .  

t h e  Ha ngman g a me pub \ i s h e d  ! n  l a s t  month' s 

l a ck c f  s t r i ng hand \ i n g f a c i l  i t i Q S  on LetJ � \  

Th i s  �· e r s  i on n G G d s  a b o u t  8k t o  f i t i n  a l I t h e  f e a t •_; r· e s  that P e t e r  has 

i n c l u d e d , but r e a d e r s  w i t h o n \ �  4k can get t wo s e p a r a t e  v e r s i o n s  o f  the game 

o u t  of ·t:.he pub l i s h e d  I i s t 1 n g  b y  c a r e f u l l y  fo l l ou.r i n g  the d i r e c t i o n s  i n  the REI1 
I i n es at th e b e g i n n t n g .  One v e r s t o n  o l  l ows t h e  u s e r  t o  � n t e r  wo r d s  a n d  
p h r a s e s  o f  u p  t o  L 8  c h ar a c t e r s , s p a c e s  a n d  h y p e n <;: , wh i I It! t h e  o t h e r  \ e t s  t h e  
comp u t e r  s e l e c t  f r o m i n f o r mat i o n  s t o r e d  i n  D a t a  l 1 n �s . 

Bot h  opt i o n s  o r e  a v a i l a b l e  i n  thli f u \ l 8K •J e r s i o n . 
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The g r a p h i c s f r o m  Ber n i e  S i mp s o n ' s L e v e l  2 p r o g r a m  h a v e b � e n  r e t a i n e d , wh i \ Q  
Pe t e r  h as a d d e d  a •J t s u a  I • d r o p o n  t h e  r o p e  • , 1 -f  y o u  f a i l  to b e at. the gam� , 
u s i n g  " po i n t "  g r aph i c s .  � ! though t h i s  f a c i l i t y  1 s  s ! ow ,  1 t  o d d s  o n  i n t e r e s t i ng 
tw i s t  t o  a n  o l d  f a v o u r i t e .  Unf o r t u na t e l y  t h i s  a d ded a t t r act i o n  h a s  t o  be 
e d i t e d  out to makg the 4K v ers i on s . 

T h e  u � E  o f  d a t a  s t a t e ments f o r  e s t ab l l sh i n g  t h e  s t r i n g v a l u Q o f  e n t e r e d  key s , 
i s  a n  a p p r o a c h  wh 1 ch b o t h  s p eed s e x e c u t 1 o n  a n d  s a v e �  p r e c t o u s  memo r y  s p � c e . 
Us e r s  •llho wa n t  t o  � d d  t h e i r  own s e l � c t i o n  o f  w o r d s  ma� nged t o  change t h e  
r a n d o m  g e n e r a t o r  i n  t h e  a u t omat i c  s e l g c t i o n  r o u t i n e . E a c h  wor d  i s  s e p a r a t e d  
b� d a t a  98 , wh t i Q  s p ac e s  c a n  b e  e n t Q r e d  w i t h zer o s  a n d  h y p h e n s  w i th d a t a  27 . 
T h e  t e x t d a t a  n e e d s  t o  be s t a r t e d  a n d  g n d a d  w i t h  D a t a  99 . 

The A a r r a !:l  i s  u s e d  f r o m  A{ 0 )  t h r ough to A ( S7 ) :  A ( 0 )  t o  A (  1.0 ) a r e  u s e d  much 

i n  t h e  way t h a t  c a l c u l a t o r  memor i e s o r e  Qmp l o y e d : A( 4 )  a n d  At ? )  a r e  used t o  
s g n s e  and s c o r e  c o r rQct n e s s  o f  g u es s e s : Al 3 )  con t ro l s  thQ s e l e c t i o n  of 

g r a p h i c s  r o u t i ng s : A( � )  i s  the v a l u e Q n t e r e d  b y  th� p l a y e r : A( l l )  t o  8( 30 ) 
are u s e d  t o  s t o r Q  t h e  v a l u e s  o f  t h e  wo r d  b e i n g g u e s s � d : A( 3 1 ) t h r o u g h  to 
A ( 57 )  are u s e d  o s  t o g g l e s to check i f  o l e t t e r  ha� p r e v i o s u l y  b e e n  e n t er e d , s o  
t h a t the p I aye r i s n o  t p e n a I i s e d f o r ._ n t Q r i n g t h <2 s a Ill'=' I "' t  t e r t •td r. e : A ( 8 ) 

s t o r e s  the word l en g t h : A� 9 )  s t o r e s  t h e  p r  1 n t  p o s i t 1 o n  f o •· t h e  n '!:! x t  wrong 
l et t e r  s e l e c t e d . 

Pe t e r has a g a t n  e v o l v e d s o me i n t e r e s t i ng f o r mu l a e ( y o u  may r emeber t h e  s c o r 1 n g  
.Jn a l y s i s  f r om " F ru s t r at t o n " i n  l a s t  mon t h ' s i s s ue ' ) .  T h i s  t l mE-1 f o r m•J i a e h a v e  
b e e n  u s e d  t o  c e n t r Q  t h e  d i s p l � y o f  t h Q  wo � d  o r  p h r a s e  be i n� g u g s s e d , a n d  
l ocat e t h e  c o r r ec t pr i n t  p o s i t t o n  f o r  e a c h  l e t t er as ! t  1 s  c o •· r ec t l •..l 
s e l e c t e d . 

As I 1 s t e d , t h e  f u  I I BK p r o gr a m h a s  o n  I �  s i x  w o r d s  a n d/or p h r a s e s  i n  I u d e d  i. n  

d a t a  s t a t e m e n t s  ( t h e r e ' s p i  e n t y  o f  memo r y  I et·t o v e r  i n  a 16K mach 1 n e  f o r  
add i n g  mo r e � Ed . )  - mo s t  o f  t h e m  re l a t ed t o  th i s  c o mp u t i ng n o b b �  o f  c u r �  - b u t  
has t h e  o p t i o n  f o r  e n t r y  o f  wo r d s  f r o m  t h Q  k e yboard wh �n t wo p l a y e r s a r e  
c o mpe t i ng w i th o n e  a n o t h e r . 

The s h o r t  r· out i n e  s t a r t i n g  •;It I i n e 3000 i s  n o t  a c t u a l \ y ac c e s s e d  b y  t h e  
p r o g r a m ,  b u t  b y  e n t e r t n g  G . 3000 . T h t s  r o u t i n e  c o n v e r t s  y o u r  own wo r d s i n t o  

numer i c  �· .:;. \ s_, e s  IJJh i c h  y o u  c a n  n o te d o wn f or· Q n t, Q r i n g  i n  your own D�t a  I : nEo s . 
•• N .  B .  You w i  I I  c a u s g  the p r o g r amme t o  c r as h  1 -t  y o u  add any Ik•t •.l I i n a s  b e f o r e  
t h o s e  i n  t h e  s e q u e n c e  s t a r t t n g  a t  l t ne 600, s i n r� j,!  t h i s  D a t a  t s  u s e d  f i r s t  

�h e n e u Q r  the p r o g r a m  r u n s . 

We i I you l u cky 
h o d  I a s �: mo n t h . 
en t e r t a i n m e n t  . .  

Lev e :  1 u s e r s ,  
Happy Hang i n g  1 � 

n o w  y o u  c a n  h a v e as much f un as Lev e l  2 u s e r s  

• •  AMFIZ IH 
Th i s  p r o g r a m d r a w s  

t h r oug:• . J u s t  e� t e r 

e x p e c t i ng t o  � e t  an 
wh e n we d 0 . w �  w 1 : \ 
t h Q  p r o q r o m  w o r k s . 

b y  P e t e r  H� r t l e y 
a s er i Q s  o f  �a z e s  o n  t h e  s c r e e n  f o r you to f � nd your 

t h e  I J s t t ng s hown and f o l l o w t h e  i n s t r u c t i o n s . We 
e v e n  more s o ph l 3 t i c a t ed maze p r o g r o m  i n  a mo�th o r  t wo 
p •Jb I i sh a f •J I I e x p  i a n a t. 1 o n  o f  q-, .,. '.l I g a r  i t h m  u s e d  ar.d 

W�y 
or· e 

a n d  

h o w  
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Th i s  p r o g r a m p l o t s  the 3 c u r v es r� l a t 1 n g  t o  t h e  the o ry o f  B 1 o r y th ms . The 
f o l  l o uJ i n g I S  a br i e f  d e s cr 1 p t i o n of the p r o gr am : 

L i n e s  100-240 

In pu t & v a l l d a t i o n of t o d a y s  date an d  b i r t hda t e . 

numb e r  of d a y s  i n  mo n th ( 2g i f  F e b r u a r y ,  a n d  

b i r t h d ot e  w i th t o da y s d ate .  

L i n e s  250-260 

MT w i  I I  c o n t a i n  max i mum 

l e a p  year ) 182- 184 c omp a r e � 

Sets up pa r a met e r s u s e d  i n  r o u t i n �  t o  c a l c u l at e n o . o f  d a y s  s 1 nce l / l / 1900 , 

'-- •.llh e r e  D l  b e c o mes no . of d a y s  f r o m  l/ l /  1900 t i I I  tod a y , D2 bgcomes n o . o f  d a ys 

f r o m  1 / l / 1900 t i l  I b i r thd a t e , a n d  th e r e f o r e  D3 i s  n o . of d a � s s i n ce b 1 r t h .  

L i n e s  2000- 2050 

Rout t n e to c a l c u l a te day s s i nce l / l / 1900 . 1 d ay i s  a d d e d  f o r  ech l e ap ·� ear i n  

bet ween the t wo dat g s . T h e  DA T A  s t a t Qment i n  130 i s u s e d  t o  a d d  the no . o f  
d a y s  i n  t h e  m o n t h s  g o n e . 

L 1 ne s 280-300 

P=n o . of d a y s i n t o  P h y s i c a l  cy c l e ,  

E=no . o f  d a y s  t n t o  Emo t i on a l e ye I e .  

! =n o . of d a y s  1 nt o  I n t e  I I e c  t•Ja I 

L i nes 400-720 

Sets up i n i t i a l g r a p h . 

400- 420 He ader s and I i n e s  

480- 600 T i me sca l e  on X - ax i s 
620-720 Legend . 

L i n e s  7 4 0 - 780 

cyc l e 

Se t s  u p  p a r a me t e r s  u s e d 1 n  curv e dr a w i n g r o ut i n e . 
C i nd i ca t e s �h i ch c y c l e t o  p l o t ,  

N i s  no . of days gone i n t o  the c y c l e ,  and 

F is the no . of d a y s  in e a ch c y c l e  ( 23 , 28 , 3 3 ) .  

L i n es 2450-2800 

S I NE CURVE DRAWING ROUT INE. 

Th i s  make s u s e  of the SIN f u n c t i o n i n  Lev e l  2 BAS IC . IN i s  t h e  �a u e l e n g t h  

con t r o l , :.oh ere red uc i n g i t  f r o m  0 . 28 � n c r e a s e s t h e  wav e l ength , a n d v l c e  v e r s a . 

DC 1 s  t h e no . of r ad i a ns i n  a c i r c l e . The sub r o u t i ne t e s t s  wh i c h ey e ! �  t o  

p l o t . a n d ' set s '  e v e r y  c a l c u l a t e d c o - ord i nQt. e  f o r  P .  ev e r y s e c o n d  o n e  f o r  E ,  

and e v er y f t f th f or I ,  1 n  o r d er t o  d i s t i n gu i s h  the c 1..• r v e:s o n  t h e  s c r e 12 n . 2560 

c a l c u l a t � s  t he Y c o - or d i n a t e as the X co - o rd i a t e  i n c r e a s e s . 1 he c o n s t a n t a t  
t h e  end o f  th i. s  I i ne i s the amp I i t. u d e c o n t. r o  I . Red•Jc i ng t h i s  r e d u c e s  t h e  

amp \  i t u d e , a n d  v i ce v e r s o . The c o n s t a n t  1 9  i n  l i n Q  2580 i s  t h e  wo v Q  

d i s p l a c e me n t  wher9 I n c r e as i ng t h 1 s c a u s e s  t h e ' m e a n '  o f  the c u r v e  to d r o p  

b e l ow th e X-ox i s .  T h 9  no . o f  d a y s  i n to th � cy c l e i s  i n c r eme n t e d  b Q f o r e  

ca l c u l a t i ng t h e  nQw c o - o r d i na t e .  

L i n e s  800 - 840 

Comp l e t e  t h e  de s cr i p t i o n 
Cr 1 t t c a l  s t. a g Q s . 

of the c u r u e s  in r e l a t. t o �  t o  �c t i v e . Po s s i u Q  a n d  
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( La s t  month , we p r o m i s �a d  y o u a s i mp l e  DfiT A - BRSE MANAGEMENT SYSTEM . Th i s  i s  
i t ,  but Eddy has d e v e l o p ed i t  to the p o i n t  where i t  i s  a v e ry u s e f u l p r o g r a m  
i n  1 t s  o wn r i ght , r a t h e r  t h a n  t h e  s i mp l e  demon s t r at i o n  of DATA s t a t e me n t s  we 
had or i g i n a l l y  env i s ag e d . Eddy h a s  a l s o d t s c o u e r e  a way to bu i l d  a mach 1 n e  
l a n g u age s u b - r o ut i n e  i n t o  a BASIC program that I' v e  n e v e r  seQn b e f o r e . I 
won' t s p o i l  Edd y ' s f u n  tho u g h . Se e i f  y o u  can f i nd i t  f o r  y o u r l> e l v e s . - Ed . )  

THIS IS A PROGRAM DESIGNED FOR LEV 2 USERS WITH AT LEAST 161<. OF MEMORY . IT 
ALLOWS THE USER TO ENTER DATA INTO A FILE , TO RECALL THIS DATA LATER AND L I ST 

IT TO THE SCREE N ,  I N  A FORMAT SET OUT BY THE USER . IT IS THEREFORE SUITABLE 

FOR SUCH FUNCTIONS AS A MAILING LIST CONTAINING NF\MES , ADDRESSES AND PHONE 

NUMBERS OR A DIRECTORY TO CONTAI N ,  FOR It�STANCE , MAGAZINE ART ICLE5 , DATE , 

VOLUME NUMBER AND TYPE OF ARTICLE, ETC. THE PROGRAM IS THEN CAPABLE OF 
SEARCHING THE F I LE FOR ANY DATF\ ASKED FOR BY THE USER AND DISPLAYING ALL FILES 

TO THE SCREEN WHICH CONTAIN THE DATA ASKED FOR . 

THIS PROGRAM OVERC OMES MANY PROBLEMS ASSOC I ATED WITH THIS KIND OF PROGRAI1 . IT 
AVOIDS LENGTHY , T I ME CONSUM I NG DF\TA TRANSFERS FROM TAPE AS WOULD BE THE CASE 
IF THE INPUT4 - 1  COMMAND IS USED TO LOAD AND WRITE THE DATR TC TAPE SEPARAT ELY . 

WITH THIS SYSTEM ALL DATA STFIYS l>ll1H THE PROGRAM F\T ALL T I MES AS DATA 

STF\T EMENT S ,  IT IS THEREFORE ONLY NECESSARY TO CLOAD OR CSAl.lE ONCE TO LOAD THE 

PROGRAM AND DATA FROM TAPE ( OR D I SK ) .  

TYPING THE PROGRAM IN : 

AS WAS STATED EARL IER , H U S  IS A PART MACHINE LANGUAGE AND PART BASIC 
PROGRAM . NOW EXAMINE THE L I ST ING OF THE PRO GRAM AND SEE IF YOU CAN F IND THE 
MACHINE LANGUAGE SUBROUTINE - - -

HAVE YOU GUESSED IT� - IT IS THE REMARK STATEMENT I N  LINE i .  THIS REMARK 

STATEMENT CONTAINS NO REMARK BUT A M/L SUBR OUTINE INSTEAD . THAT IS I.JHY IT 

APPEARS TO MAKE NO SENSE . THIS M/L SUBROUTINE ALLOWS THE USER TO TYPE IN DATA 

WITHOUT HAVING TO STOP THE PROGRAM AND TYPE IN. COMPLETE DATA LINES MANUALL Y .  

THE M/L SUBROUTINE CREATES DATA LINES, NUMBERS THEM , AND CHANGES THE NECESSARY 
MEMORY POINTERS FOR BAS IC SO THAT PROGRAM EXECUT I O N  DOES NOT HAVE TO BE 
I NTERRrUPTED . I1 ALSO SAVES A LOT OF TIME AND EFFORT FOR THE USER . TO T'l'PE 

THIS PART OF THE PROGRAM IN DO NOT TYPE IN THE REM STATEMENT AS IT APPEARS 1�1 
THE LIST I NG IN THE MAGAZINE ,  BUT TYPE • 1  REM" FOLLOWED WITH 255 SPACES THEN 
" ENTER " IT , THIS CLEARS THE REQUIRED Fll10UNT OF MEt'lOR'l' FOR THE 11/L SUB . AFTER 
DOING THI S ,  USE R MONITOR ( OR USE THIS MONTHS INST ALLMENT OF " BAS IC MONITOR " 

( D ISK BASIC USERS CAN USE DEBUG . )  TO T Y PE IN THE DATA FROM TH� HEX . L I ST I NG 
PROV IDED . START ING AT THE F I RST ADDRESS C 6A2AH FOR DISK BfiSIC OR LI ZEFH FOR LE;.; 

2 ) .  ( HINT � SOME MON I T ORS MAY DESTROY A BASIC PROGRAM WHEN RETURNING TO BASIC 

SO , TO BE SAFE . JUMP TO 6CCH. THIS IS THE BEST PLACE. TO RETURN T O  BASIC . )  
AFTER RETURNING FROM YOUR MONITOR , JUST TYPE I N  THE REST OF THE. PROGRAM WHICH 
IS IN BAS I C . THE ONLY OTHER THING T O  BE MENTIONED I S  THAT THE TE.XT LINES SUCH 
AS LINES 2 .  7 AND 50 MUST BE TYPED I N , EXACTLY AS LISTED . THIS REQUIRES THE 

USE OF THE CONTROL KEYS, THESE ARE THE ONES WITH ARROWS ON THE11 . 

AFTER THE F I RST DOUBLE QUOTE IN LINE 2 FOR INST ANCE , TYPE THE DOWN ARROW KEY 
AS MANY T I MES AS NECESSARY TO GET THE MESSAGE • ••• INIT I ALIZING ••• • RI GHT I N  

THE M! DDLE OF THE SCREEN . 

ALSO NOTE. THAT THE DATA STATEMEtHS AT THE END OF THE PROGRAM DONT HAVE F.> BE 

TYPED I N ,  THEY ARE THERE FOR DE.MONSTRRT I ON PURPOSES . AND SHOW \-lOW DRTA IS 
ST ORED . THEY CAN BE TY PED IN HOWEVER SO THAT THE U:3ER CAN PPACT 1 C [  USING THE 
PROGRAM . WHEN YOU HAVE FINISHED TYPING H� THE PROGRAM . CSAVE I T  ( D ISK USRS CAN 
SAI...'E l "i .  
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T O  USE T H I S  PROGRAM , F I RST SET THE MEMORY SIZE T O  : 32250 FOR THE 1 6K VERS I O� 
OR 48640 F O R  32K OR 65020 FOR 48K VERSIOtiS ; THE� I_OAD H-IE PROGRAM FFOM TAPE 
USING THE CLfJAD COMMAND ( OR FROM DI S�<. ) THEN TYPE " RUW . TH::. SCREEN W I LL THEN 
DISPLAY " I NIT I AL I Z Hi G " . WHEI'i I N I T I ALlZAT I Oi'\ I S  COl�PLETED , THE COMMAI'I.D LIST 
SHOULD BE D I SPLAYED QN THE SCREEN . IF " CHECKSU 1 ERROR " I S  D I SPLAYED Il'lSTEAD . 
THE M / L  SUBROUT INE I S  FAULTY , I N  THAT CASE REL )AO I T  FROM TAPE . 
( WARNING 1. 1 1 NEVER TYPE EDIT 1 UNDER BA<::; I C ,  F1S IT vl i L L  DESTROY THE ·rvL 
SUBROUTINE IM L INE ONE ) .  

THE COMMANDS 
( 1 )  ENTER NEW DATA TO F I L E .  
T H I S  COMMAND ALLOWS THE USER T O  ADD DATA T O  THE F I LE .  ALL THAT I S  REQUIRED I S  
FOR THE USER T O  TYPE IN THE DATA HI THE CORRECT ORDER SEPARATED W I TH COMMA' S .  
BECAUSE ALL DATA I S  STORED AS STRINGS , THE. DATA MUST BE ST ORED BEHlEEN DOUBLE 
QUOT E S . II ;: ·:; NOT NECESSARY HOWEVER FOR THE USER TO TYPE THESE QUOTES I N  

MANUALLY , BECAUSE AS SOON A S  · A  COMMA I S  TYPED I T  I S  IMMED I AT ELY CONVERTED TO : 
• . ·  AUTOMAT I C ALLY . 

IF DATA HAS BEEN TYPED I N  INCORREC TLY , BASIC WILL RETURN W I T H  A SN ERROR IN 
THE DATA LINE CONCERNED WHEN IT READS THE DATA L�TER , SO TAKE CARE . 
WHEN A COMPLETE " SE T "  OR .. GROUP" OF DAT A HAS BEEN T'(PED I N ,  TYPE " ENTER: THEN . 
WHEN THE " READY " MESSAGE APPEARS TYPE ENTER AGAIN .  YOU WILL THEN BE ABLE T O  
ENTER THE NEXT SET OF DAT A ,  ELSE H I T  THE DOWN ARROW KEY TO RETURN TO THE 
DIRECTORY . 

ALSO YOU WILL NOT ICE THAT THE AMOUNT OF FP..EE MEMORY LEFT I S  DISPLAYED ON THE 

SCREEN SO THAT YOU · W I LL KNOW WHEN YOU COME TO THE END OF YOUR MEMORY . 

DATA F ORMAT . 
THE F IRST SET 0� DATA YOU TYPE IN W I LL BE USED AS HEAD INGS FOR ALL OTHER 

DAT A ,  EXAMINE THE F IRST DATA STATEMENT IN THE L I STII'\G OF THE PROGRAM TO SEE 
WHAT I MEAN . ( OF-: BETTER ST ILL TYPE I N  DATA AS IN L I ST ING AND TRY ) 

THE F ORMAT OF THE F IRST SET OF DATA I S  D I FFERENT FROM ALL OTHERS , IT CONTAINS 

''-- A NUMBER AT THE BEG INNING OF THE DATA S T AT EMENT . THE NUMBER TELLS THE PROGRAM 
HOW MANY COLUMNS OF DATA THERE ARE IN EACH GROUP OF DATA . 
FOLLOWING THI S NUMBER ARE THE SUB - HEADINGS , < I . E .  IF THE NUMBER I S  3 ,  THEN I T  
MUST BE F OLLOWED B Y  3 SUB-HEADINGS IN THE F I RST L I�E AND ALL OTHER DATA GROUPS 
ARE EXPECTE D  TO HAVE 3 LOTS OF DATA IN I T S  GROUP OR SET . ) 

IF YOU LOOK AT THE L I STED DATA L I NES YOU WILL NOT I CE AN · � ·  F OLLOWED BY A 

NUMBER , THE • @ •  TELLS THE P ROGRAM THAT THE DATA FOLLOWING CONT A I NS THE LINE 
NUMBER . T H I S  I S  NOT TYPED I N  BY THE USER , I T  I S  DONE AUTOMAT I CALLY WHEN YOU 
ENTER DATA UNDER THE. " ENTER DAT A �  COMMAND . 

( 2 )  SEARCH CONMRND .  

TH I S  COMMAND �HLL SEARCH THE F ILE FOR THE DATA ASKED FOR BY THE USER. . I T  W I LL 

THEN L I ST THE F I RST CICCURHICE OF THE DATA CONCERNED . ANSWER THE QUESTION 

· cONT . OR ST OP " WITH · c ·  TO SEARCH THE REST OF THE F I LE OR WITH " S "  TO S T OP . 
NOTE ALSO THAT I T  IS OFTEN NOT NECESSARY T O  TYPE I N  THE COMPLETE WORD OR 
SENTENCE YOU ARE. SEARCHING F O R . FOR INSTANCE , IF YOUR F ILE CONTAINS THE WORDS 
" BI CYCLE AND MOTORCYCLE" THEN THE SEARCH C OMMAND WILL L I S T  BOTH IF I T  IS TOLD 
TO SEARCH FOR " CYCLE " . THE SEARCH ROUT INE W I LL TELL YOU IF DATA I S  NOT FOUND 
OR IF ALL DATA HAS BEEN SEARCHED . 

( '"' ' . .;:, )  EXI T  FROM PROGRAM . 

THIS COMMAND CAN BE USED TO STOP THE PROGRAM . UNDER LE\) 2 THE BREAK I<EY CAN 
ALSO BE USED TO STOP EXECIJT I OI'I . UNDER D I SK BASIC HOWEVER . THE E X I T  COMMAND 
MUST ALWA'iS BE USED TO STOP THE PROGRAM AND NOT THF.: BREAK KEY OR D I SK I / 0  W I LL 
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T H I S  COMMAND TE.LLS YOU HOW T O  ED ll THE DATA LINES BUT DOES N;'JT ACTUALLY 

PERFORM T HE ED I T  FUtKTION ITSELF . T u  EDIT A F ILE ,  STOP THE PROGRAl"' AND USE 

THE ED IT FUNCT ION PROVI DED BY BAS IC . ( REMEMBER , DON' T EDIT LINE 1 ) .  

THI S COMMAND CAN HOWEVER SEARCH FOP. A PARTICULAR STRltiG OF DATA IN ITS F ILES 

AND LIST ALL LINE NUMBERS OF DATA LHlES THAT CON T A IN THE STRING IN QUES T I ON SO 

THAT THE USER IAi i L L  KNOW WH I C H  L I NES TO EDII . 

( 5 )  LIST ALL . 

THIS COMMAtm WILL L I ST ALL DATA TO THE SCREEN ONE FILE A T  A T IME . TYPE · y •  TO 
CONTINUE LIST ING AND " N •  TO ST OP , WHEN ASKED . 

l 6K ,  32K AND 48K �)ERS ION D I FFERENCE::; . 

THE FOLLOWING LINES MUST BE ALTERED FOR D I F F ERENT VERSIONS : 3, 7 ,  L50 , 290 . 

300 , 302 

FOR 16K MACH INES , TYPE Il'l THE PROGRAM AS LISTED , FOR 3? AND 481<. 1-JERSION!:O 

HOWEVER , THE. F OLLOWING CHANGES HAVE 1 0  BE MADE: 

THE 32K \.JALUES ARE SHOWN FIRST FOLLOWED BY THE 48K VALUES BETWEEN THESE 

BRACK E T S  : " <. > " . " REST SAME � MEAl"1S NO CHA�·!GE F ROt'\ MAIN L I ST I NG OF PROGRAM FOR 

THE REST OF THE LINE . 

3 Y = - 1 6896 : ( - 5 1 2 )  ( THE REST SAME ) 

7 ( SAME UP TO ' END " ST ATEMENT ) : ELSEPOKE 165Z6 , 126 : POKE16527 , 1 '30 < 254 > ( REST 

SAME ) 

150 A=Z : BUFFER= - 1 664 1 < - 257 > C REST SAME l � 

290 POKE 1 6405 , 0 : POKE 16526 . 0 : POKE16527 , 190 < 254 ) ( REST SAME ) 

300 POKE16405 , 1 : NU=PEEK C - 16669 < - 28S) l+PEEK C - 1S668 < -284 ) )  l REST SAME ) 

302 X�PEEK ( - 1 6672 < - 28 8 ) )+PEEK ( - 1667 1 < - 287 > )  ( REST SAME ) 

APART FROM THE CHANGES SHOWN THE CHECKSUM W I LL BE DIFFERENT , THERc=:c-ORE THE 

VALUE 27340 IN LINE 7 , MUST BE CHANGED SO I T  WON' T RETURN A CHECKSUM ERROR . 

TO FIND THE CORRECT CHECKSUM VALUE F OR 321<. At4D 48K UERSIONS , RU1'1 THE PROGRAM 

AND WHEN IT STOPS AND D ISPLAYS " CHECKSUM ERROR "  TYPE " ?B "  AND REPLACE 27340 1N 
L I NE 7 W I T H  WHATEVER WAS PRINTED Oii THE SCREEI'I . C. FOR 32V I..'ERSION CHECKSUM 

SHOULD BE 28748 ) 

DISK BAS I C  : 

FOR DISK BAS I C  SEVERAL CHANGES SHOULD BE MADE F IRST FILL POKE STATEMENTS 

CONNECTED W ITH THE X=USRC 0 )  COMMAND MUST BE DELETED . 

FOR A 16K DISK BAS I C  VERSION FOR INSTANCE THE LAST PART OF L I ME 7 SHOULD READ 

ELSEDEFUSR0=&H7E7E : X=USR0< 0 ) ,  THE SAME APPLIES T O  ALL LINCS CALLING THE M/L 

SUBROUT INE . 

NEXT CHANGE THE FOLLOWING L I NES : 

350 M=0 : FORJ% = 1 T OLE : READB�( J% ) : M=M+INST R l B S ( J% ) , BS l  : NEXT J� : READHS : READH 

540 POKE&H40 3 4 , &HBB : POKE&H403S , &H 4 4 : CLS : END 

THEN DELETE LINES 800 - 8 1 0  INCUY3 IlJE . 

CHANGING LINE 3SI2 flS SHOWN ABC11,JE WILL MAK.E THE SEARCH FIJtK T I ON MANY T I �E.S 

FASTER UNDER DISK BAS I C .  
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SETZ IS A MACHINE LANGUAGE PROGRAI1 DESI GNED TO INCREASE THE SPEED OF GRAPHI CS 

i11'tD TO MAK.E PROGRAMMING EAS IER . IT SI MPL'Y DRAWS OR RESETS A L I N E BETWEEN ANY 

TWO PO UlTS Ol'\ THE SCREEN , INST A�TLY . IT ALSO MAKES PROGRAM EXECUT I Ol'l FASTER AS 
I T  DOES AWAY W I TH MOST FOR/NEXT LOOPS , WHICH ARE NEEDED IF A L I NE IS TO BE 

DRAWN USING THE ORDINARY SEH X ,  Y )  COI1MAN D .  

WHEN SETZ I S  LOADED AND ENABLE D ,  THERE W I LL BE TWO NEW COMMANDS AVAILABLE FOR 

USE THROUGH YOUR BASIC PROGR AMS . THE SYNTAX FOR THESE NEW COMMANDS ARE : 

SET< A . B , C , D > AND RESET< A , B , C , D >  ( NOTE THE DIF FERENT BRACKETS l<lHlCH ARE USED ) .  

WHERE A , B , C OR D CAN BE ANY INT EGER VARI ABLE ALLOWED UNDER BAS I C . IT I S  

USUALLY EASIER HOWE1JER , T O  USE R " DEFINT " ST ATEMENT AT THE BEGINNI�G OF YOUR 

PROGRAM TO DEFINE ALL VAHIABLES USED I N  THE NEW SET/ RE SET COMMAND . 

SOME RULES WILL HAUE 1 0  BE CONSI DERED , THESE MUST BE STR ICTLY ADHER.ED TO OR 

BAS I C  W I LL RETURN A S'Yl'lTAX ERROR . THEY ARE : 

l .  1'1 0 BLANK.S MUST BE PUT BEFORE THE SET /RESET COMMAND OR ANY WHERE lH THE 

PROGR.RM LINE CO�H A I N I NG THE NEW SET / RESET COMMAND . 

2 .  T H E  COMMAND MUST BE I N  A PROGRAM L I NE ALL BY ITSELF , AND NOT I N  A 
11UL T I STATEt-IENT Lll'lt: . ( EUERYTHUIG THAT IS T Y PED AFTER IT IS IGNORED ) 

3 .  I T  CAN C NLY BE USED AE. A STATEMENT I N  A PROGRAM A!'{D NOT AS R DIRECT 

STATEMENT . 

4 .  IF THE r::OMMAND R.EADS : SET< X l , 'l'l . XZ , YZ >  THEN IT W I LL DRAlo! A \_ INE FROM X l . Y l  
TO X2 . YZ CN THE �.CR.EEN . < NOTE THAT Xl , Y 1 DOES !'lOT HA�)E T O  BE T HE SMALLER SE. ; 

OF UAR IABLES , ALL THAT IS REQU I RED I S  FOR THE VARIABLES TO BE " X "  FIRST 

FOLLOWED BY · �· · ) 5 .  THE USEF:. MUST ENSURE THAT THE VARI ABLES DO NOT A T T A I N  

')ALUES GRE ATER T H E N  1 27 FOR X F1ND 4 7  F OR ·{ OR WRAF· - AROUND W I L L  OCCUR . 

T Y P I NG T H E  PROGRAM I N  

\... . THOSE READERS WHC; HAVE THE EDITOR/ASSEMBLER PROGRAM CAN TYPE IT Hl USING THE 

MNEMONICS \ T HIS IS EVERYT H I NG TO THE RIGHT OF THE DECIMAL LINE NUMBERS ) ,  THOSE 

OF YOU WHO DO NOT HAVE THE EDITOR ASSEMBLER WILL HAVE TO USE A MONITC•R AND 

TYPE IN T HE HEXADE C I MAL DATA TO THE LEFT OF THE DECIMAL L I NE NUMBERS IN THE 

LIST ING .  

•· 

IN OTHER \.oJORDS IF THE L I S T I NG SAYS : 7B00 FD2 l35 THEN MEMORY LOCAT I ON 7800 

CONTAINS F D ,  7B0 l UJNTAINS 21 AND 7B02 SHOULD CONTAHl 35 ( ALL NUMBERS Hi 
HEXADE C I MAL ) ,  THE.. �·EASO"I THE ONE MEMORY LOCAT ION HAS THREE BYTES L I STED BEHIND 

I T  1 S THAT THE COMMAt'lD HAPPENS 10 BE THREE BYTES LONG , IN THIS CASE . 

AFTER T Y P I NG IT I N  COPY 1 1  TO TAPE IMMEDIATELY ( USE A MONI T OR OR " TH� B A S I C  
MONITOR " I I', THIS MONT HS l�.SUE ! USING THE F OLLOWING ADDRESSES : START=?DDE 

END=7FFF , ENT�Y=7DDE 

LOAD ING THE PROGRAM 

MAKE SURE THE MEI'10RY S I ZE IS SET 1 0  3222 2 .  THEN :....OAD 1'T FROM TA?E USING THE 

SYSTEM COMMAND AND R�SWER THE " • ? ·  WITH SET2 ( UNLESS YOU CALLED IT BY SOME 

C'THEP NAME ) ,  THEI'! WHEN THE QUEST ION. MARl< RI::TURNS T�' PE IN A S�.ASH " / "  FO:..LOWED 

BY - ��TER " . " READ� • SHOULD THEN BE DISPL�iED ON THE SCREEN AND THE NEW 
COMMANDS W l LL BE E.l'iABLED A!'tD R�P.[I',' ; (; BE USED . 
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SAMPLE PR(;\;PAI'� US I NG THE NEI..) COMMAND'::· .  

TRY THE FOLLOW I NG PROGRAM : 

1.0 DEF UHX , Y : CLS 

20 X l =RND l lZ7 l : Y l=RNDl 47 l : X2=RND( l 27 : Y2=RND( 4 7 )  

30 SET < X l , Y l , X2 , Y2 >  

40 RESET < X l , Y l . XZ . Y 2 >  

50 GOTOZ0 
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!HE PROGRAM ABOVE WILL RAND0!1L\' DRAW L I NES ON THE SCREEN AND W I LL DEMONSTRATE 

THE SPEED OF THE NEW COMMANDS I N  LINES 30 AND 40 . 

n THE BAS I C  MONITOR - ( BMON ) L2/ lSK *· ·• 
T H I S  IS A MACHIN::. LANGUAGE PROGRAM SUITABLE FOR A SYSTH1 W l 1 H  1SK OR MORE 

MEMORY . THE PROGRAM PROVI DES THE USER \>liTH MAI'lY POl<!ERFUL UT I L I T IES COMM0!'4I_Y 

NEEDED WITH LEVEL I I  BASIC . AFTER l1 HAS BEE� I N I T IALIZED THE PROGPAI1 CAN 

SIMPLY BE ACCESSED BY TYPING A SHI F T ED DOWN ARROW KEY AT ANY T I ME. AFTER 

TYP ING THE SH I F T ED DOWN ARROW KE'l THE COMMAND LIST WILL BE D I SPLAYED ON THE 

SCREEN AND THE PROGRAt1 W I LL BE READ\' TO ACCEPT A COMMAl'l.D . THE PRrJGRAI". C:ON1 A I NS 
THE FOLLOWING FUN C T I ONS : 

EDIT MEMORY . 

T H I S  UT ILI T Y  ALLOWS THE USER T O  T YPE HE><ADECI MAL DATA D I RE CTLY INTO MEMORY 

AND ALSO D I SPLAYS THE CONTENTS OF THE CURREtH MEMOR't ADDRESS . 

COPY MEMORY TO TAPE . 

THIS COMMAND ALLOWS THE USER T0 DUMP ANY PART OF MEMOR''I' T O  TAPE . THESE TAPES 

CAN THEN BE LOADED BACK INTO MEMORY AGAIN USING THE SYSTEM COMMAND PROVI DED 

BY BAS I C . 

GOTO HEX . ADDRESS . 

THIS COMt1AND ALLOWS THE USER TO JUMP TO flNY PART OF MEMORY D I RECTL 't' U S ING R 
HEXADECI M AL ADDRES S . ( T HIS A�JOIDS HAVING TO CHANGE 1HE ADDRE S�. TO DECIMAL ) 

RESTORE BF, S I C  PROGRAM . 

1 H I S  COMMAND WILL RESTORE A BAS IC PROGRAM IF " NEW " HAS BEEN T YPED 

ACCI DENTALLY . 

L I ST VARI ABLES . 

THIS COMMAND LISTS ALL VARIABLES USED I N  � BASIC PROGRAM . THIS IS A HANDY 

F UNC1 I OI'1 I F  YOU ARE ADDING f1 PART TO A PROGRAM AND ARE NOi SURE IF R CERT A I N  

l.JARI ABLE YAS ALRERDY BEEN USED . 

DEC I MAL T 0 HEX . f:ND HEX . T 0 DEC ll1AL CONVERSIONS . 

THE PROGRAM I>IILL CONUERT HEX . TO DECI MAL AND DECIMAL TO HEX. WHEN ASKED m·m 
PRINTS OUT THE ANSWER ON THE SCREEN . 

RENUMBER . 

"T H I S  U "!'1 '  __ I T 1' WILL RENUMBER FiE L I NE NUMBERS IN R BASIC PROGRAM TO USER 

SUPPLI ED PARAMETERS . 

LOAD . 

THIS PART LOA'CE BASIC PROGRAMS . D I S0LAYS THEM T CI  THE. SCREEN WHILE LOADING AliD 
TELL'=· THE USE�· WHEPE \HE PROGRAM I �. uX A T Eil f'iFTER LOADING IS COMPLETED . 

··---
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THIS LOADS A BASIC PROGRAM AND MERGES IT TO A BASIC PROGRAM ALREADY Il'l MEMORY 

THEN THE NEW PART IS AUTOMATI CLY RENUMBERED SO THAT IT WILL F IT BELOW THE 

PROGRAM THAT WAS ALREADY IN MEMORY . 

PROTECT PF:OGRAM . 
THIS COMMAND WILL PROTECT A BASIC PROGRAM Al'tD MAKE. I T  INVISIBLE T O  BAS I C .  

CANCEL PROTECT I O N .  

T H I S  I S  THE RE'JERSE O F  THE PRCcTECT FUNCTION AI'\D WILL RECALL THE BAS I C  PROGRAM 

SO THAT lT CAN BE USED AGA I H .  

BECAUSE OF THE S I ZE OF THE PROGRf1!'\ I T  WILL BE SPLIT UP I NT O  THREE I NSTALLMENTS 

OVER THE NEXT THREE. ISSUES . THE PARTS PRESENTED IN T H I S  ISSUE. W I LL BE ABLE TC 

RUN BY THEMSELVES . ALL THAT WILL BE REQU IRED EACH MONTH IS TO I_OAD THE 

PREV I OUS BLOCKS . 7riEN TYPE I N  THE NEW PARTS FROM THE MAGAZINE AND RELOAD THE 

PROGRAM ON TAPE , ALL T H IS CAN BE DONE USING THE PROGRAM I T SELF . 

T H I S  MONTH WILL CONTAIN THE EDIT MEMORY COMMAND , COPY MEM . TO T APE . GOl O HEX . 

ADDRESS AND THE RETURN TO BASIC FUNCTIONS . 

FOR THE FI RST INSTALLMENT YOU W I LL HAVE T O  USE A MONITOR TO ENTEF-: THE DATA 

FROM THE HEX DUMP TO ME.MOR.Y , ( OR USE THE MOl'l iTOR IN BASIC I N  THI S  MONTH' S 

ISSUE ) AFTER THAT THE EDIT COMMAND CAN BE USED TO EtHER THE Rt::ST OF THE 

INSTALLMENTS INTO MEMORY . AFTER THE DATf\ HAS BEEN TYPED I N  THE COPY COMMAND 

WILL ENABLE YOU T O  LOAD THE PROGRAM T O  TAPE . 

DETAILED DESCRIPTION OF COMMANDS . 

AS WAS SA I D  EARL I ER , TO ACCESS THIS PROGRAt� .:-UST TYPE < SHI F T > DOW!"i ARROW AT 

\.,_ THE SAME TIME THEN (fiLL UP THE REQU I RED COMMAND . 

ED I T  MEMORY : 

THIS UT I L I T Y  W I L L  AS�< • HEX . ADDRESS ? n ANSWER THI S \HTH THE ADDRESS AT WH ICH 

Y()U \.lAtH TO ENTER Y OUR DATA. IT vH LL THEN DlSPAY THE. F I RST HEX . ADDRESS AND 

THE CONTENTS OF THIS ADDRES S .  

1 �  LOOKS LIKE THIS : 

8000 < DE >  

THI S MEANS THAT LOCATION 8000 HEX . CONTA INS " DE "  HEX . .  

YOU CAN T �EN ENTER liEW DATA TO THIS LOCP.T ION OR TYPE THE DOWN P.RR.OW OR UP 

ARROW KEY TO INCREMENT OR DE CREMENT THE ADDRESS C OUNT ER RESPECT I VELY . 

OIHER COMI1AND KEYS ARE · x ·  Tu CHANGE THE EDIT ADDRESS AND THE BR.EAl(. �TY T f• 

RETURN TO THE C C'MMAI�D L I s-,- \. THE BREAK KEY CAN BE USED TO O::.SCAPE FROM ANY 

COMMAND OR FUNC T I ON � .  

COPY MEM . T O  TAPE . 

THIS UT I L I TY WILL DI SPLAY • S"'!'ART END £.l'lTRY NAME " ON THE D I SPLAY . JUST 

TYPE THE CORRECT VALUES UNDERNEATH EACH . AS SOON AS YOU TYPE THE S I XTH LETTER 

It-' THE NAME , THE RECORDER 1>-l iL START TO RUN , AUTOMAl iC RLLY . IF THE NAME HAS 

LESS !HAN S LETTER.S , TERMINAl� I T  \.o.t1TH THE " ENTER " KEY .  A GRAPH I CS BLOCK WILL 

FLASH IN THE RIGHT LOWER C ORN�P AFTER EACH BLOCK IS DUMPED T O  TAPE 
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THIS COMMAND WILL ASK � HEX . ADDRESS ? "  TYPE IN A 4 DIGIT HEX . ADDRESS flS 

ANSWER TO THIS AND CONTROL W I LL BE TRANSFERED TO THIS ADDRESS IMMEDIATELY . 

AFTER TYPING THE PROGRAM IN , JUMP TO 3 1 6 4 1  C 7 B99H ) , I. T HE SYSTEM COMMAND CAN BE 

USED FOR THIS B'·t TYPH�G " /3164 1 " AFTER SYSTEM HAS BEEN CALLED UP . ) THEN WHEN 

THE COPYR.l GHT MESSAGE APPEARS ,  TYPE < SHIFT > AND DOWNARROW , THEN WHHt THE 

COMMAND L IST COMES UP ON THE SCREEN H I T  THE · c ·  KEY THEN USE THE FOLLOWING 
ADDRESSES TO COPY THE PROGRAM TO TAPE : START = 7226\-1 , END = 7EFFH , ENTRY = 

7B99H • NAME = BMON ( OR. ANY OTHER NAME UP TO S I X  CHARACTERS ) .  

APART FROM THE U T I L I T IES ABOIJE " BMON " ALSO HAS A KEY - DEBOUNCE ROUT INE BUILT 

I N .  I F  KEYBOUNCE IS STILL A PROBLEM EVEN WITH THE PROGRA�1 LOADED , INCRERSC 

!HE VALUE STORED IN 7D87 H . SCANNING WILL THEN SLOW DOWN FURTHER AND LESS 

BOUNCE SHOULD OCCUR . ( NOTE : THE I�EY DEBOUNCE SUBRfJUT I NE: ONLY WORK.S UNDER 
BAS I C ,  NOT M/C LANGUAGE ) .  

••• MONIT OR. H� BASiC RE\..IIS I TED ••-•· b y  P e t e r  Har t l e � 

Be i n g  \ um o e r e d  o n c e  i n  a mo n t h  i s  b a d  e n o u g h , b•Jt He d i d  i t  t. o me t, •.u i c e 1 
C l u t c h i n g  c. c a s s 8 t t.. e , a l  \ e g e d l y  c o nt. a i n i n s a c o p y  of I a s t. m o n t h ' s ' Mon i t or i n  

Bas i c "  p r o g r am ( a l I l i n e s  f r o m  6000 to 8200 •lle r e  m t s s i n g � ) ,  and an e x c e l  l e n t  
l e t t e r f r o m  Ron . Su l l y oi L o ganho l me .  Q l d ,  ( wh o ' s tu r n i ng i n t o  some t h i n g of a 

r e g u l a r c o r r e s p o n d e n t  a l r e a d y ! - g o o d  o n  you , Ro n ' ) ,  t h i s  t i me 1 t  w a s  a c � s a  
o f  · s e e  i f  y o u  c a n  s o r t  th i s  o u t  - i t  d o e s n ' t wo r � t ·  

No w ,  s o met i me s  I h a v e  � o  adm i t. a c a r t o k n  m e n t o :  b l o c k a g e  t o w a r d s  s o m e o n e  

e l s e ' s way of a p p r o ac h i ng a c o mp u t 1 n g  p r o b l e m ,  �nd t h 1 s ,  u n f o r t u n a t e l y , w a s  

one o f  t h e s e  o c c o � s i o ns . F i n a t : y  I g a v e  u p , g o t  an u n d e r s t a n d i n g  f r o m  H l m  
that we w o u l d  p u b l  1 s h  Ro n' s l e t t er , a n d  sat a b o u t  c r e a t i n g  a n e w  Mon i t o r . 

F r a n k ! y ,  I h a a n '  t e v e n  t h o u g h t  a b o u t  t h i s  p a r t i c u l a r p r o b l e m b e f o r e ,  b e 1 n g  
b l e s s e d  w i t h  ��v er a l  ex c e l  l e n t  mach i n e  l a n g u a g e  v a r i e t i e s t h a t  c a n  b e  f o r c e d  
t o  d o  my w i  I I , •..11h e n e v e r  nee d e d . 

l s i n c e r e l y  t r u s t  t h at e v e r y o n �  w i l  I be h a p p y  w i t h  t h e  r e s u l t .  wh i c h  w t l  I g i v e  

you a s t. r a t g ht h e x  1 i s t. i ng on the s c r· e e n ,  1 i k e t h o s e  we p •-•b \ t s h i n  l'\ICR0-80 . 
t. h e  ab i l i t y t o  c h a n g e  t h e  v a l uq s t. o r e d  i n  a n y  R . A . t"i .  l oc a t i o n ,  and f a c i \  i t t e s  

t o  s t o re t. o ,  a n d  r e t r u a u e  f r o m ,  c a s s e t t e .  I t ' s n o t  v e r y  -f a s t , b u t  i l: '  '� f a s ·t. e r  
than l a s t. m o n t h ' s U '>! r s  i o n ,  a n d  w i  l I dump a 4K p r ogr amme i n  t we n t. :� - t h r e e  
m t n u t e s l e x a c t. t y 22 t t mes as l o ng a s  TBUG l .  It d o e s , h o we v e r . l e t �ou s e e  
e x a c t l y  w h a t ' s g o i n g o u t  t o  t a p e , or wha t ' s c o m i n g  1 n  f r om t ape , •.uh i l e  i t  
r u n s . 

Un f o r t u n a t e l y ,  1 t  .JU S t  w i l l  not. s qu e e z e  1 n t o  a 4K l e v e l  I I  mo·::h i ne .  1---lcH!I t.hen 1 
S t o p  your g r u mb l 1 n g  at t h e  ba c k !  T h s:>. g o o d  n e ws f o "i l o ws in a m i r.u t e 1 

Th e r e  i s  o n e  s e qu e n c e t h a t  1 s  u n t e s t e d ,  a n d  t h a t ' s t h e e r r o r  t r a p  at the e n d . 
I' u e  had t h e  har dware c a s s e t t e  r e a d  mo d t f � c at i o n f i t t e d  t o  my ' 80 ,  a n d  t r y  as 

I d i d ,  i t  wou l d n' t m i ss a b y t e  a !  I e v e n i n g ,  s o  if t h a t  p a r t. t c u l a r s e q•J e n c e  

d o e s n ' t wo r k  y o u  c a n  a l I t h r o w  i t. away . t o g e t h e r  w 1 t h t h e  ONERRORGOTO b t t  � t  
t h e  b e g i nn i n g .  

NOW , t. h8 Good News f o r a \  I � o u  4K -fo l k ,  o u �_ t.h e r e . 
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Th l s  i s  i n  t wo p a r t s . t h e  w r i t er a n d  t h e  r e a d e r , and 1 t  l e a v es yo_u a b o u t  l.. SK 
i n � 4k mo c h \ n e  f o r  a l  \ t h o s e  h i gh - s pee d g o od i e s  t h a t M I CR0-80 h a s  c o m i n q  u p . 

T�e wr i t Q r  i s  j� s t  G s i mp l e  way o f  c r e a t i n g  a d a t a  t a p e  f o r  t h e  r e a d e r . T c  

u s e  t h e  wr i t e r , t h e r e ' s n o  n e <;! d  t o  p r o t e c t  a n y  m g mo r y ,  j•J s t  e n t. e r  i t.  i n  a n d  

g e t  a c o u p l e  o f  H l l;l-1 QUAL ITY BLANK TAPES . O n c e  IJ O •J ' v e  e n t e r e d t h e  s t a,� t.. , i? n cl , 

a n d  en t r y p o t n t s , a n d  t h e  n a me , y o u  s i mp l y  c o p y  t h e  MICR0-80 h e x \ i 5 t t ng s , 

u n d , f r o m  t i me - �. o - �. i me ,  !:j O u r  ' 80 w i  \ I  I o c k  u p  t.h 12  k e y b o a r d  !JJh i I e i '.; d u m p s  .:� 

who l e  1 2 4  b y t e s  o u t  t o  t a p e . I f  y o u  m a k e  a g o o f , wh i l e  en t e r 1 n g  � h e  d a t a , 
_;u s t  c a r r y  on tJJ t th t h e  c o r ec t. d a t a . Prov i d i n g t h a t  y o u  h a t.o e n '  t h 1 t  > >  ENTER 
< <  y e t , 1 t  •v t l l  01 o t, ma t t er , a-o: t h e  p r o g r am o n l y  l o o k s  at t h e  : ,, s t  t_ ,,JO 

a l p h a nume r i c s  i n  e a c h  en t r y .  T h e  o r. l y way t h a t  l c o u l d  g e t  1 t  t o  q l  i t ch t.q:.­
•.uas b �  e n t r;:� r  1 n g  s p o c e s . Y o u  may I i k e!  t o  p u t  a t, r a p  i n1.o i t ,  t o  c h e c k  t h a -!-. t h e  

l as t  t wo c h a r a c t e r s a r e  w i th i n  t h e  r a n g e  o f  0 - 9 -F , b u t  I a s s u m e d  t h a t  t h e  

ma Jor t t y  o f  o u r  r e a d e r s  we r e  p r e t t y  b r i ght s 0 r t s  who wou l dn' t mak e  t h o s e  sor t s  
o f  e r r or s  onyway 1 

T h <=!  s e c o n d  p o ;- t  i s  
B e f o r e  e n t e r i n g  t h 1 s ,  

t h e  r e a d e r , l c. r g e l \,1  l i f t, ed f r o m  � h �  -1" :.; 1 \ s c o l e  p r a g r a m .  
s et y o u r  m e mo r y  p r o t e c t  l e v e l  t c  i8800 , t o  r e s e r v e 1678 

b y t e s  f o r  �. h e  rr. . '  . ·� o o d  i e s .  

O n c e  i t  i s  e n t e r e d ,  jU S t  s e t  t h e  c a s :s e t t g  t. o p l a !:j ,  a n d  g o  a n d  h o u e  a c u p p o . 
O n c e  t h lil  m . l .  i ,;; e nt e r e d , y o u  c a n  acc e s s  1 t  by BREAK i n g t h e  tl a s t c  r· ·� u t i n e . 
t � p  t n g SYSTEM , > >  ENTER < < , a n d  t h e n  r e s p o n d i ng t o  t h ""  • >  'L' i t h  / (l n d  t h e  e n t r �  
a d dr e s s  I N  DECIMAL . 

·\___ F t n a l l y ,  c w o r d  a b o u t  t h a t  c a s s e t t e  r ea d  m o d i f i c ..:; t. i o n  \. h a t  l met i o n e d  e a r l i e r . 
If y o u  h a v e  t r o u b l e � r e a d i n g t a p e s i n t o !:J O U r  ' 80 ,  1 t  r e G I I y  i s  •.OG I� t.h ��O'Jr 
•llh i l e  g e t t 1 ng th i s .  I t  �our ' 80 l 'iO  s t i i l  o.;nder •.oa r :- e n t �J ,  or i. f  you o r e  n o-t, 
v e r y  handy , l u n d er s t an d  t h a t  Tandy w i l l n o w  s u p p l y  and f i x t h e  i t e ffi a t  no 
c h a r g e . YotJ'  I l J'J S t h a v e  t o  W·:l l t  'Vh i l e  t h e y  s h i p  the u n i t  t o  Sy d n e y  a n d  s o  
� o ,� t. h . Oth e r •JJ t � �;< , 'J O U r  l o c a l  T a n d y  S t o r e  w i l l o b t a i n  o n e  o f t h e s e  f e- r  y o u , 
a n d  •: h a r g e  o n l y  a b o 1..: t  S3 . 60 f o r  i t .  T h e  u n i t, t s  JU S t  a t i ny o i e c e  . .:. -r 

u e r o - b o a r d  w i t h a c o up l e  o f  I . C . '  s a n d  ab o u t s i x  w i r e s , a n d  s h o u l d c o me w i t h a 

�� e r 'd g o o d  i ns t r u c 1. 1 1J n  .sh e e t , t h a t  n o t  o n l y  a x p l o i n s  h o w  t o  i n s � a l  \ t t, .  b u �. 

a l s '::- h o w  i t  w o r k. !;; . AND I T  RE._ALLY DOES WORK WELL . I c a n  s ., 1, t, h (;  c .::: :;; s e t t e  
v o l u me a 1, any t h t n g f r o m  3 l / Z  t, c. 8 t / 2  a n d  i t  s t., i l l  r e a d s  i t  a \ \ '  I t. ' \ \  -.; a u •-'! 

a g r e a t  d !i'! a l o f  f r u s t r a t i o n  o v e r  t_ h Q  y e ar s . 
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a n d  s t i l I h a y �  a l o t of f u n , 
BU1 L D HlC. YOUF� Ol.olN T .  R .  S .  

L I GHT PEN FOR UNDER .3 . 88 

by P e t e r  Ha r t l  e <.:J 

PF';GE ?.S 

T h e r e  1 wa s ,  � l n d i ng my own bus i n e s s , t Q C C h i n g o u r  T . R . S . 80 t c  g a mb l e  on t h e  
h o r s e s  w i t h o u t  l o s 1 n g  t o o  mu c h  o f  my w i f � ·  s h a r d  e a r n e d  c a s h , w h e n  w h o  s h o u ! d  
te I e p h o n e  but a c e l' t a  i n  n ame I e s s  magaz i n e p u b  I i s  h e r . " You ' re n o t  do i nf.? m u c h  
� h Q s e  d a B S , a r e  y o u ? "  h e  wa r b l e d s weQt \ y .  W i t h o u t  g i v i n g m �  a moment t c  u t t e r  
a s t n g l e  c a u t i o n a r y  r e m a r k  of o v e r - c o mm i t me n t , h e  mu t t e r ed d a r k l y a b o u t  
s o me t h i ng c a l l e d .::n " As s o c i a t e  Ed i t o r s h i p " , " no::�t. much mo n e y  f o r  t h <?.  f t r s t  
s ev e n  y e a r s  a n d  h u n g  u p .  As s u m 1 n g  t h a t  he w c s  s i mp l y  s u f f e r 1 ng f r o m  
TRSDO S i t 1 s ,  or ar- o • . .1 er a b u n d a n c e  of subs c r i p t l o n a !J p l  i c o t i o n s ,  J r e s u nted mu 
e a r n e s t  a t.t e m p t s  a t  c r e a t i n g  "t h e  <JJo r l o ' s  f' i r" s t, m t l l i o n -:� i r e  T . R . S .  80 . 

P r e c i s e l y  t wen"t y - f o u r  h o u r s  l a t e r  H e  ( c gp i t o l s  for H i s  P r o p r i e t o r s h i p )  was on 
t h e  p h o n e  a g a i n ,  u e r y  d e t e r m i n e d . " 1  S •1 � rTt  to r 9 c a l l 1:- h a t  •-1ou tJJe r e  b u i l d i ng a 

i t gh t  pen . 1 h o p e  t h a t  t t '  s •JJo r k i n g . bec o u s .:;  I '  •J e ;:>,... ·:.m t .:; e d  t h e  r e a ders a n  
a r t  t c l e  f o r  t h i s  m o n t h , a n d  •JJe c o n '  t sJ e t  our n r ::> t o t y p e  to 'J · ::> r k . "  B e f o r e  I 
co u l d  e xp l a i n t � a t m� v e r s i o n su f f e r e d  f r o m  ev 8 r y  e l e c t r o n i c  c o mp l a i n t  
p O $ S 1 b l e ,  a n d  t h a t  the " p r o je � t · was l u 1 n g  u n d e r  f � f � een f g � t  o f  f o r m - g u t d e s  
a n d  c o p i e s o f  t h e  Su nd.::�y r e s u l t  s he e t s , h 9  ::� n n c. u n c e d  t h a t he " wo n t � d  �. h e  
a r t i c l e  b y  T u e s d a 'd ' I t ' -s g o t  t c. 'o e  o t. t h e  !:. r' i n t. e r s  t h e n . ·  H"'< 'JJOS g a r. �  a n d  1. 
was l u mbe r e d ' 

F 1 r :s t  o::� f a I I , 
does , a n d  h o w . 
e n a b l i n g t h e m  

t h e n ,  s o m e  o f  •.=�ou ma!:l •.11af'\t t a  k n o •JJ tJJh at a I i g h t:  p 9 n  � s ,  u.thot i t  
1 t • s r e a  I I y a de v i c e f qr \ a z !ol p e o  p ! e ;,._, 1 ·:.... h �- t r e d  f i n  q e r :;,  , 
t o::� c o mmun i c a t e  w i th a we i I - t r o l n e d  c o mou t e r , w i t h o y� u s  i n � a n y  

s o r t. o f  k e y - b o a r d .  

A I t gh't pen is. n o t  a t o r c h _, n o r  d o e s  : t  b l a s t  a I co s e r  b e r:r.• t n to � o u r  v i d go 
t <:! r m l n o l , so p o we r f' l! l t h o1; is g o e s  d o w r,� o \ : t h o s·:2 f' tJ f"". '.:l l 1 t t \ e  <JJ t r e s  and •-:: omes 
u p  1 n your o •.J � r h e  o t i n g RAM . l t. d.o e s , i n f a c t. , t h 8 e :.-: J c t o p p o o;; :. 1 ;  e , p 1 c k i n g u f.; 
mo d u I o t e d  or p u \ s e d  I 1 ·� h t f r o m  .,_ h � u i d e c  c' ; s o ;  a y , 0 n d , ; { y o u r  p r o  g r a mm 1 n 'J i <:: 

a l l r t g h t , t e l  I t ng t h e  b e a s t  wh e r e  t h e  p e n  i s  l o c ,.:; t e d . 

Comm e r c i a l  I i g h t  p e n s  c a !"'  c o s t  •::l n!:1'JJh e r e  f r om a r o u n d  1\20 t•'J !1.200 . As w i t h a :  l 
th 1 n gs , y o u '  l !  nev er g e t  mo re t h a n  lJOU p a •::l f o r  bu t ':l O U  w i ! ;  11 e r y  o+· t. e n  q e t.  c 

gre o 1. d e a ·l l e s � . The u n i t  t h o t, l ' m g o i n !;j �. c d '= s c r i b �?  h e r e  i s  t h e  r o c k -bot. t o rr, ,  
c h e a p , h o r r i d ,  u n r e l t a b l e l t �. t l e  n a s t y  f o r  <1Jh i c h � .:� u ' d norma l l '.:i  pay a n y t h i n g  
u p  t o  150 o r  st-S0 . 1 +  i t. c o � t s  y o u  e•J e n  one c o n t  o

.'
v e :- !1-3 . 88 \:J O U .  11 e b � e n  r i p p .;"d 

o f f  by y o u r  l o c a l  e l e c t r o n t c s c o mp o n �n� s u p p l y  hcu s e .  Un f o r t u n a t e l y .  �ou w t l \ 
n o t  b8 ab l e  t o  b u �  one cf t h e  co mpo n e n t s  a t  y o u r  l o ca l T a n d �  � � ore . ..  

B e c o •-• s e  t.h 1 s  V 9 r S l O rl  was d e s t g n e d  f i r s t l y  t o  b e  c h e a p , a n d  o n l �  s e c c n d l �  t o  
wa r" . i t  ma y be n e c e s s a r y  to ma\<..� ::? l t g h t  •J j u s t. me n t s  't iJ  
t h e  e c c e n t r i c t t i <:! s of y o u r  pa r t i c u l a r s y s t e m  and � h o  
your d e n , l o un g e , o r , i f  yc.ur w i f 12  t s  I i k e  m i n e ,  t h e  
ou t 8 1 d e t h 8  t o t l e t e n d  b a t h r oo m .  

t h e  � n 1 t  a c c o r d i n g t o  
a r11b i e n �. : • 3 h t  l e v e l <; i n  
i t t l e  b t t  o f  p a s s a g �  
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F" 1 r s: t  of c ! ! � c; u  ,,_. j l l  n e e d  to c o l l e c t  th�; n e c e s s a r �  c o m p o n e n t .> , 11.•h i ch 
1 Q f \. 0 \JJS ; 
l .  ) �• p 1 a s  t i c ( b 1 a c k l f  p o s s l b 1 e ) p e n  '"• 0 1_1 '? i n g , ''' i t h a r e a  s on a b 1 y 1 o r  g "'-
t 2mm - 3mm a p p r a x ) o p s n i n g  wh e r e  t h e  wr \ t  l n g  b u s 1 n e s �  u s ed t o  � o rne o u � . T� 1 s  
n e e d ::; t, G b G  o f  a t 1:ol p e  ·t h at 1 s  mod e i n  t u.1o p i e c e s . •.:.md i s  a \ ; "'- c .-- ew�r! u p  i n  t ,..,<:? 
m t d d ' e  I l k'? s o rr. r?  of t h o s e  p r og r a ms •:J� .. �· e s e en f r o m  t i m-: �. o t 1 me : $0 . 02 -
s h o u l d  b e  o n e  l u L ng a r o u nd . 

2 . ) .::;: T a r- d y  8 u Q \ t  b a t t e r•:ol ( Ca t o l og u e  n 1Jmbe r  23 - 464 ) : $0 . S9 
3 . ' a f l a t. .c o n n e  c t o r  f o r  t he b a t t e r ·� ( 'T a n d y u.• i ! l s e l l �� o u a p ;J c \( c• f i 1 'J e 

< Ca t a l o g u e  n u mb e r 270 - 3 25 ) fo r S0 . 99 ) : S0 . 2 0 
4 . ) a l / 8 " m 1 n 1 a t u r e  �ack p l u g :  Pa c k c �  t w o  ( 27 4 - �86 ) f o r  � 1 . 38 : $ 8 . 70 
E >  a p p r o x  t h r e e  f e e t  o f  f t n e  m : cr o p h o n e  c a b l e  - W i � �  t w0 C Q � t r e  

c o n •:h.: 8 t o  ,- s a n .� a ·:;: : n g I e s c r e e n • 1'1 • B . F i r s t o f •.:A l l , 1 -:.. I;J ! I l n c. t.. rr a t t e r 1 f t h 1 s 
c a b  I Q h a s  rnc• r e  t h a r. t. •.uo c e n t r e  c o n d u c t o r s . b•Jt. y o rJ '  \ I  qu i c \-- : �..J s o me �- -=- h c:. t •';! �. he. 
en1: i r e  r! � v t :: e  i f  �. h e  c ab l e  i :s t o o  t h i c k a r.d s t i f -f . T a n d y  c o;-rq n n l �-4  ':' nl'; t •�pf:! . 

wh i c h ,  t n  my o p t n t o n , i S  fa r t o o  h e a \J !d ,  s t t f f , a n d  t h i ck t o  f i t  t n t o  � h �  ;:• .;l n . 
O!"d t h e!d' I I  s e l l !::j OIJ a t •JJe n t y  f r; o t:  pack IJ)h � c h i s  e n c r_•gh to rl'!•J k e  o_;p S i. ;.(  o r  
s e •.: !;!n p e ns . F·J r t. •J n .:;t. e l !:j  m!d l o c a l  T a n d !d m a ro c g e r  1 :s  f a i r l \:l  t. IJ!liQ , a r. d  c c c,mnu"t. r:•­
gen i iJ S  1 n t. o  t. i"le b•:Jr g a l n ,  •.Jnd he h a d  a p i ;;. c e  o_: n d e r  t_ r, ,._  c: o u r,1: �J r ·· t l � o t: '.1! 0 '2  iu ;; '  •. 

, ... , � a t  I n e8 d e d . H o •JJe�· e !- _.  u.re c a n ' t a \  l l t <• e i n  t h �:  e c: s ·:. e r n  S;ub•J•- t:. ·o: ::; f Ad e l c; i d e .  
s o  y o u  m a y  h a v e � G  h u n t  a r o u n d f or some t h 1 n s s u i t ab l e : 5 1 . 2S max i m� m .  
E· . ) on e r e s < s t or , ;. / 4 w a t t . 1 n e v a \ •J e •u i l I , .. .  -:; r � f r o .n o n ::;: �· 0 1 t t r:: a n C• t h e ,- . 
In v a r i o u s  t e s t s  1 h a v e f c u n d  v c l u e s  f r o m  4 7 0  o h ms tc lD m8g n e c e 3 s a r y ,  o n d  
t h e  u n i t  t h a t  1 a m  p r e s e n t l y  u s i n g � a �  d i s p e n s ed w i t h  t h 1 i  c o mp one � t  
o l  I - t o g e t h e r l : $ 0 . 25 
7 . ) o n e  s i l  i c o r.  p h o t. o t r a n s i :s t. o r , I'I . P . H . , s i m i i c JT- t o  F o l r .:: r. i d  � q n e  •PT - 1 1?:•0 . 
! T a n d y  c a t o l o g u �  r- u m o e r  276- 1 30 ) .  N . B .  Y o u  m c y  f 1 n d  two t � c e s  o f  t h : s  d e u 1 c �  

i n  \:j O u r  l o c a l  T a ndy d e a l � r s � i p ,  b o t h  w i t h  t � e  same c o t u : � g u e  n u mb � r . 
F o r t una t e l y  t h 9 y  c o m e  in a c l e a r  b u bb l e - p a � �  s o  y G �  c an S Q e  what y o u  o r �  

g � t t 1 n g .  The v l s t b l e  d t f f e r e n c e  i s  t h c t t h e  l e ns e n d  o f t � @  d e v i c e ( t h e  Q n d  
r:• n  o n e  o f  t h a � d o e  .s n • t h a u e a n •;:� 1.1.1 1 r e "' o n ;. t ) i s t t c; -:. 

e n  t h e  •:- 1: h e r . Ho1•  1 ng t r i ed b o t.h t ypl?.s l c o n s i d e r  t h a t  f '.}'' tr. i S  p a r �  i. c u l  o r  

Now t o  f 1 t i t  •:.1 ! i •. •)�.;, ,., h e r . 

So I d <? r a n d so I d e  r ;. ro 9 1 r o n  r Q a a !d ?  If y o u '  r ::: a h a., d y man t \:l p e • t, h.;:; n \,! o u' I : � Q '' � 

a dr i l l l y i n 9 .::; ,· o u n d  s o mQ •JJh e r e  t h a t ' s .JUS�. r i g h t  f o r  c •- e G � i n g C'. �l CHJ e >. i " c.  t n  
t h e end o f  t h 9  p e n t �  a d m i t  t h e  c ab l e .  I f , on t h e  o t h e r  h a n d , y c u · � �  � o r �  o f  
·:A " No r m · . I i k e  me , !:1 0 U  c -J n  s i mP l y  m� l t  a h o l e  IJJ i. t h  t h e  SC' l d 8 r 1 n q i r c; n ,  b u t  

rn a k �  s u r e  t h a t  t he r e ' s p I  e n t y  o f  •J e n t  i I a t  1 o n , b e c a u s e  i f  t h r,  h o d �  ot t h e  p e f'  

• S  made o f  P . U . C .  t h e n  t h e  f umes c 0u l d  b e  p o s t t 1 v e l y  n a r �f u l . 

,. h e  p h o t o t r a n s i s t o r  n e e d s  t o  f � � c o m f o r t a b l y  1 n t o  t � �  f r o n t h a . 
bod•.,J, . I f  1 t  d o e s n ' t f i t y o u ' d b e t t e r h u n t  tJ r o :.Jnd + o r' o l ar g e l-

f \ I  i ;·"3 01.110'-:! a t  t. h e  oh o t o t r a n s i s t. o r  b e c a L1 s r:  ::ol o u '  I �  p r o b o iJ I •� 

t1• ... r p h y '  s La•» d t c t. o t. e s  t h a t  t h e  •J e r· �:l d o '::! t h i s  i s s u e  c 0 mes •.J U '. 
t, h a t  T a n ct !::' AL• � t r a l l •:l s t o r t s  t o  e n JOI:ol a n o t i o na l p h ·: 1: c t. r .Jn:S \ S �  . •  �r· 

o f'  t h e  
JJ e r:  - d e n '  ... '• 

,, � l i i t  . 
lj} : i l o e  �. h e  

·-s h ::. .,.... t o o� 

p e n  

t r u,  
a n •:A 
c L.1 �. 

T h e  
-:. n .;,  u o u � i l I w ' l I b e t 1-, e i a � t. o r 8 t he '::! 0. a v e . o n d �: n e � d o n · t r <a - -:> r d e r u r: •. ; : 

Th•J ,- s d o \,1  <; o  -t h e e a r l i e s t  t h e y '  1 1  g e t  c n •=1 m•=' r '=  I S  M::> r> d a oi  u.oe12l· ' 
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Y o u '  I I  f i n d  t h r e .::: •.u i r es i n  t h 12  b a s e  of the p h o t o t r o n s  i s t. o r , l'l r r a n g 12 d  i f\  •J 
t r i a n g l e .  Lo c a t e  t h e  " b a s e · w i :�e C. t he m t dd l e  o n e ) ,  or f c \ l o uJ th� d i .:l (;l r a m  o n  

t h e  b a c k  of t h e  b o x  C Y o u  d i d n' t t h r o w  i t  away , d i d  y o u ? ) .  I n  0 �o �mo \ 
t r a n s i s t o r . t h e  c u r r ent i n to th i s  p i n wou l d  con t r o l  t h e  f l a w o f  c u r r e n t  
b e t ween t h e  c � her t wo p i ns . !n a p h o t o t r t'l n s t s t o r , t h e  s u p p l y  t o  the " b a s e " 1 S  

g e n e r ate d b y  l i g h t f a l I i n g o n  i t , a n d you <: a n c •.; t. of f t h i s 'JJ i r e , c a r e ·f u t I 1..1 , 
v � r y  c l o s e  to t h e  b o dy o f  t h e  t r a n s i s t o r . 

How f e ed o n e  e n d  of the c a b l e  thr o u g h t h e  st r l l  s mou l d e r i n g ho l e  i n  t h g p e n , 
a n d  s t r 1 p  o f f  t h e  i n s u l a t i o n , t a � l n g  c a r e  n o t  to r i p t h e  b r a i d  s c r e 8 r1 , wh i c h  
n e e d s  to b e  u n p i c k e d  and t w i s t e d . You n o w  h a v e  t w o  th i n  1 n s u i ated w i r es , f r am 
wh i c h y o u  s h o u ! d  r e m o u e  about 4mm o f  i n s u l a t i o n ,  a n d  t h �  t w i s ted e n d  of t h e  
sc r e e n . T t n t h e  "? n d s  o f  the "l; l1 r e e  w i r e s , a n d  s o l d er o n e  o f  t. he i n s u l a t e d  
w i r es t o  e a c h  o f  t h e  t wo r e ma i n i n g l e g s  o n  t h e  ph o t o t r a n s i s t o r , � b o u t  ?mm f r o m  
t h e  body . Wh e n  yo :_: d o  t h i s. ,  h o l d  t h &:  •JJ i r e f r o m  ·t he p h o t.o t r c.ns i s tor •JJ i t h  'l 
p a i r  o f  f i n'! n o s e d  p l i e r s , c l o s e  to t h e t r a ns i s t o r  b o d � . Th i s  •.·n l :  s h u n t  o f +  
a n y  e x c e � s  h e a t , m 1 n 1 m i s i n g d a ma ge t o  b o t h  t h e  t r a ns i s t o r , e n d  � o  4 o u r  
v a l u ab l e  p r o g r a mm� r s  f t n g e r t i p s . 

W i t h  t h e  p i ns of t h e  p h o t o t r a n s i s t o r  f a c i n g  y o u , and w i t h the r 8 m� i n s o f  t h e  
" b c. s e ·  p i n a • .. t h e  b o t t o m , n o t e  t h e  co l our· o f  t. h e  'JJ J :-· e  t h a t  •J ou h a v e  c o:; n n l,i! c t .a d  
to t h e  l ef �  h a n d  p ; n ;  th i s  i �  t b e  s i g na l l :;?ad . 

A f t e r  f e ed 1 n g t h e  o t h e r  end o f  t h e  c a b \ Q ,  t o g e t h e r  w i th t h e  l e a d s  r � om t h e  
b a t t e ry c o n n e c t or , t h r o u g h  t h e  b o d y  o f  the JOck p l u g ,  c a r e f u l l y  s t r i p  o f f  t he 
i n s u l a t i on at t h a t  end o f  the c a b l e  t n  a 2 \ m i l a r mann er . The w i r es f r o m  t h e  

b a t  t e r 1J c •:>n e c t, o r 'JJ ' l 1 a I r e a d  y b e  s t r i p p e d a n d t � n n e d , "o u 1. a ! i t t I e d a b D f 
so l d e :- h e r e  •.u i I l d o  n o  h c. r m . 

W i t h l u ck ·� o u '  I I  h a v e  o n e  o f  t h o s e  d i n ky i 1 t t l e  t a b l e - t o p  •J i c e: �  .: w o u n d  t h e  
p l o c e , wh 1 c h a r e  m o s t  us e f u l  when s o i cl e r 1 n g m i n i a t u r e  ..J o e l< o l u g s . I f  ��t;>:.J 
c a n '  t r e ad 1 I y \ a iJ  '::J O IJr h a n d s  on one o ·f th e s e ,  y o u '  I t f i nd the n e :<t best ho l d e r  
I S  o n e  o f  t h e  s o c k e t s  f o r  wh i c h  t h e  p l u g i s  i n t e n ded . I f  y o u r  d a u gh t e r  w o n ' t 
l e nd y o u  h e r  "t r a n n iJ  f e r  h a l f - a n - h o u r , ':·:- ou l l  p r o b a b l y h a v e  t o  u s e  ·the 
m i c r oph o n e  s o c k e t  i n  y o u r  o•JJn com p u t e r ' s t, •:J pe d e c k . 

It a l wa y s  he l p s t o  i mpr o v e  a c c e s s  f o r  t h e  s 0 \ d e r i n g t r on •;::� o u  s p r ead the 
so I d e 1  l u g s  on t h e  Jack p l u g apar t , b e f o r· e  t l n n  i n g  t h e m .  C tJ r e f u  \ \ '.-:' 2 0  I d e c· 
the � \ g n o l l e a d  to the s m a l l � r of the two l u gs on t h e  JCCk p l u g ,  and t h �  
s c r e e n , t o g e t h e r  w i th t h e  RED l e ad f r om t h e  b � t t e r y , t o  t h e  o t h e r . T h e  
r e ma i n i n g  two \ Q a d s  s h o u l d  b e  s o l d e r Q d  t o g e t h er , t a k i n g c a r e  t o  m a k e  t � s  JO i nt 
a s:  sma l l a n d  as t, i d y as po s s i b l e .  Th i s  l a s t, jo i n t  •.td l l  h a v e  t. o  be i n s u l a t e d  i n  
o r d e r  t o  p r e v e n t  i t  f r o m  c o m i n g i n t o  c o n t a c t  w i t h e i t h e r  o f  t h e  l u gs I n s i d e  
t h e  p I u g a s s  12mb I y . Y o u  c o  u l d us e a 1 i t. t i e d a b  of r u b b e r  q l u e • :;: e a l a s  t i c , o r  
e u e n  epox y put t y .  Pr o b a b l y  t h e  bes t i d e a  i s  t o  s l i p  o s l e e v e  o f  d i s c ar ded 
p I a s t i c i n s u I a 1: I o r"'l o tJ e r t h e JO i n t . .  

At t h i s  s t a g e ,  t h e  a n \ �  w i r e  n o t  c o n n e c t e d  i s  t h e  p e n  e n d  o f  � h e  s c reen b r a i d .  
The s e n s i t i u i t �  o f  t h e  p e n  1 s  c o n t r o l l e d by v a r y i n g  t h e  v a l u e of � r � s i s t o r  
con n e c t i n g  the s c r e e n  t o  o n e  s i de o f  the p h o t o t r ans i s t o r . y o u  c a n  mc:\:.e t h e  
f i n a l  a s s emb l y  o f  t h e  p l u g at t h i s  s t a g e , t o  e n a b : e  t e s t i n g and a ju s t me n t  to 
b e  c a r r 1 e d o u t . T h e  two t e e t h  on t h e  s i d e of t h e  l a r g e r  of t h G  Ja ck p l u g l u gs 
shou 1 d be b e n t  d o •JJn •.1.1 i th y o u r  p i  1 e r s . so th'.lt t h e !:!  b o th b I t e  i n t o  the o u t e r  
I n s u l at i o n  o f  t h e  ma t n  c a b l e .  Th i S  I S  to e " s u r e  t h o t  a s h a r p  t u g  o n  t h e  ca b l 8  

UJ i I l , o t r i p rJ oJ •. a I I y o  u r c a r e f 'J ! s o i d e ,� i n 9 . 
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Y o ·_: w i l l  n e e d  t o  t. n t e r  t h e  f o l l c •;.• i n g t e o; t  r. n· o g r o m  1 n t o  y o u r  T . R . S .  8!21 . 

1 0  

20 

30 

40 

,., c: � '- ..J  

OUT 25S . 4 
F OR , 0 TO 1 0 :  NEXT 

PRINT @ 5 1 2 ,  INP( 255 l ,  

50 PRINT � 0 ,  CHR$ ( l g 1 ) ;  
60 OUT 25S , 4 

70 FOR T 0 T O  10 : !�EXT 

80 PR INT @ 576 , HIP( 255 ) ,  

90 PRINT @ 0 ,  CHRSf 32 ) ; 

t00 GOTO 20 

Th 1 s  p r o g r a m  •.o i 1 i C O LI S �:!  a b l o c k.  of I i g h t  i n  t h e  t, o p  1 �?- f t. - h a n d  c o r p .;,r o f  t h <2  

;o c r e e n  t. o f i •J s h  o:: n •J nd o f f . ,,..��. , t e  1:. h e  v a l u e o f  t h e  c o s s e t. te p o r t  

•J n d  t h e  r q s u l t s d t <.> p ! a y e d  o n  -r. \ 1 8  .:; c r een . 

i s  .: h e c k e ::> , 

ftt th i s  S "t a g e  the p h �J t o � r an S l ':> r, o r  sho u l d n o t.. bQ i P s t. ;:; ! l e d i n  t h e  p e n  b o d1; , 

S "t •:l r t. t. h e  prog r a m r- •J n r. 1 n g ,  G n d  p l u g the l 1 ght pen i n to t he m i cr o p h o n e  p o r t  of 

t h e  c a s s e t t e  r e c o r d e r , wh i c h  s h o u l d  n o t  c o n t a i n a t a p e .  D i s c o n n e c t  � h e  

a u " i l  l o ry JO C k  f r o m t h e  c o mp •J t, e r , ond l e a v e  t h e  e a r r-· ! <} C e  jo e l< c o n n e c t e d .  

Ins 1 d e t h �  c o s s e t � e  b a y  o f  t h e  r e c o r der . a t  t h e  b a c k  on the l e f t - h a n d  s i de . 
yo•J 'Jl l l l f i nd c s ma l l me to l a r· m .  Th i s  n o r ma l l y  s e n s e s  t h e  p r e s e n c e  or \ a cl<. o ·f  
t h e e r o s e  p r o t � c t a on t a b  on t h e  b a c k  of t h e c a s s e t t e . Gent l y  p u s h t h i s  a r m  

i n ,  s i mu l t a n e o u � l y  s e � t \ n g t h e  r e c o r d � r  � 11 t o  RECORD mo d e , e n d  t h en c o n n e c t  t h �  

b a t t -2ry t, o the b o t. t e r �  c I 1 p .  

Ho l d  t h e  pho t a t r a n s i s t o r . by t h Q  body - n o t  the w i r e s , w . t �  1 t s  l e n s 

the u i d e L  s c r Q e n  o v e r  th e f l a s h 1 n g p o i nt 1 n  t h e  t o p  ! e f t - h o n d  � O r n e r  

s c r e e n . 

t, o u c h  l n g 

or t h e  

l f  a l l i s  we l l  you s h o u t d s e e  t h e  n 1.1mb e r s  127 •J n d  2SS o n  t h e  s c e e n . l f  
a r �  show i n g 1 27 ,  t r y  turn i n g t h e  br i gh t n e � s  o f  t h e  d i a p l c y u p  u n t 1 l  t h e  

n u m b e r  c h a n g e s  t o  255. On t h e  o t her h and . i f  b o th numb e r s  or e s h o w i n g 

the r e i s  � o o  much l i g h t , a n d  � i the!- t h e  p e n  mu:st. b �  i:! e s i. n s 1 t 1 s � d .  or t h e  

d 1 :s p l ay t u r n ed d 01.un .,-: 1  i g h t \ � .  

b o t h  

1 o:JJer 
255 , 

t; i d eo 

To r e d u c ':!  the s e n s J � i • • 1 t y  of the p e n , c o n n oe. c t. p r o gr e ·;: ::o ; •.o e i ;:J l o u1er 'J (l l •J.a 

r e s  t � t o r s  a c r o s s: 't r• e  s c r e e n  and one p i n o f  the Ph·: t o t r' •:.ms 1 s t o1 ' . I' (Tl c "' •· �. a i n  

t r1 a t. f o r  �3 . 88 you ' r e p r epar e d  t. o  s p �nd o I 1 t. t l e  t ; ms e x p e r· i me n t, i n g? 
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1 0  DEF IN1S 

20 CLS : PRlNT : P RlNT : Pf''lNT w �  E 1'\ u ·· ; : P R UITT A �: :: �.s " ·· :-=.E.LEC i "  : SJ=.:· 
30 PF: HH 

40 5 1 =4 ' 1 H I S  �INE SETS THE MAXIMUM NUMBER OF 0P T I �NS 

50 FORS2� 1 T OS 1 : READDS C S2 ) : NEXT 

6B F ORS2= 1 T OS 1 : PRINTT�B( 2 ) DS ( S2 ) : PRINT : NE�� 

70 FORS2=tTOS 1 : GOTO l20 

BB PR INT @ 1 65+128*52 . STPINGSC 2 , 1 9 1 ) : GO T 0 1 3 0  
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��**• LETTERS �0 THE EDITOR �••�� 
F � o m : Mr . U . C .  FOl iNES , Sunb u r y  U i c .  
1 a m  l ook i n q  f o r �a r d  to y o u r  As s e mb l y  Lan g u a g e  P r � gr a mm 1 n g Co u r s e . I s  : t  
p o s s i b l e  t o  o b t a i n  t h e  s o u r c e  I l s t t n g o f  LOADER � n d  f u t u r Q  SYST�M p r c g r o � � ?  

( Y es , w e  c .::Jn s ...:- p p l y  s o u r c e  l i s t i n g s  se p at' a t: e l y , t o  o r d e r , I r, f u t u r e ,  •.oJI?. w ; l !  

p•Jb l 1 sh s o u r c �;; \ t s t J n g s.  of s h o r t p r o 9 r oms i n  t h e  maga z i ne . Un f o r t u r.o t i<! l q ,  t h e  

s o u r c e  I i -s t. i n g s  o f  s o me o f  t h e  l o n g er pr ograms ore O ':i  b i q as t h e  mag a z i n e  

1 t s e l f .  s o  we IJ.I l l l h•J v ..:  t o  make a n o m i n a l  c h a r g e  f or thgs e .  \J.l� \IJ \ 1 \  i n d ; c at. e 

the c har g e i n  t h e  r e l e v a n t s o f t •JJIJ r e  s ec t i c- n . - E d . 

Fr· o m : JOHN C .  HARDW I CKE , Co l 1 o r >:>•.:� P I  o t e a u , I'!Shl . 
The T a n d y  T e c h n i c o  I I i t e r o t u r' e  l h a �· e  b e e n  a b  1 e t o g e t  m•�1 h o n es C !l  s eems 
p r e t t \:j  s p a r s e , I b e i i e v e y o u  c o u \ d  i nc l u d e  art, i c l e .;; on r e f g r e n c -. s  t .:.  .;; u i t o b l e  
r e a d t ng ma t e r i a l . 

( T h a nks f o - t h �  s u g g e s t i o n J o h n ,  we c e r t a i n l y w 1 !  I .  I n  f a c t , we o r �  c u r r e n t \ �  

1 n  c .:.> n 1, a c t •» i t h o n •J mb e r  o f  Amer i c on p u b ! ; s h er s o f  TR.S - 80 \ i t .: r a t u r �  w i t h  a 

v t euJ t, o I mpo r t i n g t \-.. � b e tt e r  pu b l l C l' !. J o ns f o r  r e s •.1 l 8: .  �-�e h o p s  t. • .:- b e  a t> l e  �- o 

o f f e r  th e f i r s t  f e uJ T 1 t. I e s  n e x t  rno n t h . - E d . ) 

F r o m :  L . A .  PEARSON . Sorne r t. o n  P a r k , S . A .  

As a n  ama t e u r  u s e r o -f  L e v <? l  2 l f i nd m a n y  t h i n g -s -f r u s t r at i n g . T h e  l o ck o f  t.!lr c: o  

at' O IJ n r:l o n  g r ap h i c s . t h e  t a c t.  t h a ·t I h a v e  a Lev e l  1 t o  L.:v e l  2 c o n ,H ? r s 1 o n 

a n d  c a n '  t f 1 n d o u t  h o U.' t o  v s e i t o r· .:' e r r  G r � 1 n p u b  I i shed p r o 9 r am� . 

'· f?e o d ':j , A i rn .  F i r e ·· ,.:; 1 - o g r o ro1 1 n  t h e  Le . .  e t  2 1'ian•J a l d o e :.:;  f'l o t  w o r k  1 -; g o �. a 

a n  o p u r c h a s e d  q o me s  t o p �  �h ; c h w o u l d  n o t  r u n  c o rr e c t l y e i t h e r 1 M04h2 
r:: o •J i c  p u b t · s h o b e \ t e r  • < e r s i o n .  

"to p e  

The 
C D p !-:j 

� :; iJ 

· - ·  



MICRO-SO 
P.O. BOX 21 3, GOOOWOOO, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

PAGE 29 

As o t h e r  mach i n e s  come i n t o  g e n e r a l  u s e  y o u  s h ou l d  e x t e n d  y o u r  magaz i n e t o  

i n c l u d e  th e m .  Ev e n  i n  US magaz i n es t h e r e  i s  a s  yet , I i t t l e  Ap p l e  I I  s o f t w a r e  

adv e r t i s e d . 
I h a v e b e e n  r e a d i n g  Tandy As s e mb l y  Lan g u a g e  b o o k . I was n o t  c l e a r  i f  T BUG 
was I n c l u d e d  i n  the Ed i t o r / As s e mb l e r b u t  ev i d e n t l y  i t  i s  n o t . I c a n n o t  s e e  
t h e  po i n t 1 n  u s i n g a s semb l y  l an g u a g e  f o r  mat h e ma t i ca l  f u n c t 1 ons i n  Le v e l  2 

when they a r e  a l r e ady i n  ROM . Sear c h  or g r a p h i c s  r o ut i n e s  a r e  probab l y  b et t e r  
but n o t  i f  A s s e mb \ Q r tak e s  SK . I h a v e  n o t  s e e n  T BUG a d v e r t i sed a s  a t a pe 
p r o g r a m .  I hope you g e t  o n e  on the mark e t . 
As r e g a r d s  h a r d wa r e , I h o p e  you w i l  I pub l 1 sh s o met h i ng o n  how t o  

t h e  o u t put c on n e c t o r  w i th o u t  i n t e r f ac e .  A l s o , i t  s e e ms t h a t  

pr i n t e r  a t  ab o u t  S 6 0 0 .  i s  the most r ea s o n ab l e ,  mo d e r a t e  per f o r ma n c e  

t h e  mor k e t  a t  p r e s en t . CommQnt s o n  pr i nt ers i n  y o u r  mag a z i ne 

appr e c i a t e d . 

c o n n e c t  t o  

C e n t r o n i c s  

m a c h i n e  o n  

wou l d  b e.  

A s  n o t  a l l p r o g r a ms i n  a n y  i s s u e  a r e  o f  i n t e r e s t ,  us i l l  i nd i v i d u a l  o n e s  b e  
a v a i l ab l e o n  t ap e  ( a t s a m e  c o s t ? )  I a m  a s semb l i n g  a un i v er s a l s u b r ou t i n es 
s e r i e s  p r o g r a m  wh i ch may b& of i n tere s t .  Do y o u  want t y p e wr i t t e n  p r oogram 

comment s ?  I p r e s ume you pub \ i sh LIST w i th your p r i n t e r , f r om t a p e . The 
Decembe r  i s s u e  - E l ec t r i c  t ypewr i t e r , is more r e adab l e  t h a n  t h e  Jon . " p r i nt e r • 
v er s i o n . 

( Tak i ng y o u r  c o mme n t s  a n d  que s t i on s  i n  o r der . 
No , Lev e l  2 i 8  n o t  s u p e r i o r  to L e v e l  1 i n  a \  I r e s p ec t s  a l t h o u g h , y o u  us i l I s o o n  

f i n d  t h a t  t h e  l a ck of gra p h 1 c s w r a p  a r o u n d  i s  not a ser 1 o u s  pena l t y t o  pay f o r  

a \  I t h e  o t h e r  g o o d  f e a t u r e s  o f  Le v e l  2 .  

We a r e  s u r p r i s e d  t h a t  you c a n '  t f i n d  o u t  ho•JJ t o  u s e  the Lev e I 1 to Lev e I 2 
c o n v e r s 1 o n  t a p e . It s h o u l d  hav e come w i th i n s t r u c t i o n s . Br i e f l y , y o u  l o ad i t  
i nt o  your Le v e l  2 mac h i ne u n d e r  the S�STEM c o mmand . Y o u  t h e n  t y p e  • / 1 9 1 90 •  
f o r  a 4 K  mach i n e o r  " / 3 1 47 8 •  f or a 16K mach i n e .  The p r o g r a m  s t a r t s  o f f  b y  

promp t i n g  y o u  t o  r e a d  i n  the Lev e l  1 t a p e  t h a t  y o u  usan t  t o  c onv e r t  •.LJ i th the 

me s s a g e  " LOAD TAPE AND PRESS ENTER " .  Bef o r e  p r e s s i n g  ENTER , make sure you 

adjust the v o l ume c o ntr o l on your r Q c o r d e r  t o  the Lev e l  1 r ange ( 7 - 8 ) .  Once 

·\.._. t h e  Le u e I 1 t a p e  1 s r e a d  i n ,  t h e  computer d 1 s p  I ays • PRESS ENTER TO BEGIN " • Do 
that and wa i t  f o r  u p  t o o m i n u t e  wh i l e  t h e  C o n v e r s i on p r o g r a m  does i t s  th i ng .  
On comp l et i o n ,  t h e  c ompu te r  d i s p l a y s  " CONVERSION COMPLETE - PRESS ENTER T O  
CONTINUE " .  On p r es s i n g  ENTER you r e turn t o  BASIC w i th the c o n v e rted program 

i n  memo r y . I t  i s  a g o o d  mo v e  t o  CSAVE i t  i mmed i a te l y ,  b e f ore r u nn i ng i t .  

F i no \ l y ,  y o u  may n e e d  t o  make s ome c h a n g e s  to r u n  t h e  p r o g r a m  i n  Lev e l  2 .  If 

i t  u s e s  an a r r a y , you may need to odd a DIM s t atement . If i t  r e I  i e s  o n  

g r a p h i c s  w r ap a r o u n d  you w i l l  hav e t o  a d d  t h a t  f e a t u r e  w i th s o me e x t r a  p r o g r a m  
l 1 n e s . I n c i de n t a l l y ,  i f  you h a v e  a 4K mach i n e ,  i t  i s  p o s s 1 b l e  t h a t  s o me of 
your p r o g r ams w 1 \ l  be too l on g  t o  con v e r t  and you w i l l  hav e to do the 
c o n v e r s i o n  on a 1 6K mach i n e . 

Af r a i d  we can' t he l p  you w i t h t h e  Ready , A i m ,  F i r e  p r o g ram s i nce we ' v e  n e v e r  
u s e d  L t .  Per h a p s  s o me o th e r  r ea d e r  h a s  s o r t e d  i t  o u t  a n d  us i l l  wr i t e i n .  I f  

not , w e  w i l l  h a v e  a l o o k  a t  i t  o u r s e l v e s .  
As f a r  a s  p r o grams f o r  o t h e r  mach i n e s  a r e.  c o n c e rn e d , use hav e n o  p l a n s  t o  
I nc l ude t hem a t  p r e s e n t . Qu i t e  f r ank l y ,  we' v e  g o t  o•Jr h a n ds f u l l w i th the 

TRS-80 for the mome n t . Maybe use w i t  I c o n s t d e r  a s e p a r a t e  magaz i n e  f o r  Ap p l e  

and Pet Comm o d o r e  u s e r s  at a l a t e r  d a � e , t h e  p r o b l e m b e i n g  that th e r e  a r e  n o t  

as ma n y  o f  these mac h i ne s:  i n  u s e  a s  t h e r e  a r e  TRS - 80' s .  

You' r e  r i ght , TBUG i s  n o t  i nc l u d e d  i n  the Ed i t o r / A s s e mb l e r but i t  i s  av a i l ab l e  

as a t a p e  pro g r a m f r o m  y o u r  T a n dy De a l e r .  Y o u  a r e  a l s o  r i g h t  a b o u t  u s i ng t h e  
mathema t i c a l  f u n c t i on s  i n  ROM wh e n e v e r  pos s i b l e .  Ho w�v er , s o m e  peop l e  I i k e  t o  
wr i t e  the 1 r  o w n  f o r  t h e  s a t 1 s f a c t 1 o n  i t  g i v e s t h e m .  Inc i d en� a l  l y  t h e  
Ed i t o r /As s emb l er d o es n o t  t a k e  u p  s p a c e  when y o u  a r e  r u n n i n g  your p r o g r a m .  
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You use i t  t o  make a s y s tem t ape , c l e a r  t h e  mach i n e and t h � n  � o ad i n  the 
s y s t e m  tape , by i t se l f .  
We w i l  I t n c l u d e  your s u g g e s t i o n about conn e c t i n g h a r d w a r e  d i r ect l y  t o  th� 
o u t p u t  c o n n e c t or in o u r  r e que s t s . You can count on an a r t i e \ �  about th i s  in 
the n�xt f ew months . Sev e r a l r � a d e r s  h a v e  a s k�d us to c o mm�nt o n  p r i n te rs and 
we i n t end t o  prepare a n  art i c l e  on that sub jec t  for· f u t u r e  pub \ i r: at 1 o n .  
Cas s e t te3 of i n d i v i d u a l  c op i e s  a r e  a l ways a v a i l a b l e  f o r  S3 . 50 .  " Th a t  wou l d  be 
tho b e s t  way to b u y  t h e  p a r t i cu l a r p r o g r a m  you w a n t  on t a p e . F r o m  t t me t o  
t i me we w i l l  mak e p r o g rams o f  pa r t i c u l a r  i n t e r e s t , a v a i l a b l e  on t ape 
s e p a r a t e \ �  ( I  ike BASMON th i s  month ) .  WQ a r e  a l s o c o n s i d e r i n g  pub \ i s h i n g  
c o l  l e ct t o n s  o f  p r o g r a ms o n  to p e ,  e v e r y  f e w  month s .  E . g .  a games t a p e , o 

ut i \  i t i e s  t. a p e , e t c . 
Pro g r a m  c o mme n t $  d o  not h a v e  to be t y p e wr i t t e n  but p l e a s e  make s u r e  t h a t  t h e� 
o r e  wr i t t e n  v e ry l e g i b l y . Some of o u r  con t r i b u t o rs i n c l u d e  the i r  c o mme n t s  a n d  
descr i p t i o ns a s  REM s t a tements a t  t h e  f r on t  o f  t h e  p r o g r a m  wh i c h  we t h e n  
de I et. e f o r  p r i n t i n g .  The i d ea I , f r o m  o u r  p o i n t of v i ew w o u  � d be t o  send your 

comments on on E l e c t r i c  Penc i l  C a s s e t t e  ( w i t h  l owe r . c o s e  l e t t ers ) .  Y e s .  we do 
LLIST p r o g r a ms for pub \ i c at i o n .  
Your c o mments c o n c e r n i n g  the r e a d a b i l i t y  of the December i s su� V Q r s u s  tha t o f  
J a n u a r y  a r e  n o ted . U n f o r t u n a t e l y , i t  r equ i r es f a r m o r e  e f f o r t  to l a y o u t  and 
c o r r e c t  t h e  magaz i n e  us i n g a t y pewr i t e r . So , f o r  the momQnt we mu�t s t 1 c k to 
the dot - mat r i x  p r i n ter dr i u e n  by a word proc e s s i n g p r o g r a m .  P Q r h ap s , a s  
c i r c u l a t i o n  i n cre o s e s , we w i l l  be a b l e  t o  a ; f o r d  a d a i s y -whe e l  pr i n ter and 
sat i s f y  both requ i rements - Ed . ) . 

F r o m :  RON KEHN , K o r u mb u r r a , V i c .  
If a p a r t i c u l a r  mo n t h ' s s o f t.ware i s  o f  po r t i C IJ : a r i n t e r e s t  t o  me , i s  i t  
p o s s i b l e t o  get a c a s s e t t e j u s t  f o r t h a t  mo n t h , o r  mu st i t  b e  a s  part o f  an 
annu a l  s ubscr i p t i o n  to magaz i n e and t. o p e ?  I be l i e iJ e i t  i s  p o s � i b i Q  f o r  a b o u t  
S2B . 00 ,  t o  get a k i t  t o  mo d i f y  the TRS-80 t o  l o wer c a s e . l a m s u r e  that o t h e r  
r � a d e r s  a n d  m y s e l f  wou l d  b e  i n t e r e sted i n  f u r th e r  i n f o r ma t i o n  a b o u t  t h i s . 
A l so ,  l e t' s hav e the ar t i c l e on thQ RS232 p r i n t Q r i n ter f a c e  IJ Q ry s o o n . 
( Ye s  Ron , you may p u r c h a s Q  a s i n g l e  c a s s e t t e  o f  any m o n t h' s p r o r a ms f o r  S3 . 50 .  
I g u e s s  o u r  o r dQr f o r m  h as c a u s ed some c o n f u s i on here b y  n o t  b e i ng 3 p ec i f i c  
e n o u gh o n  th i s  po i n t .  We h a v e c h a n ge d  i t  f r o m  th i s  month o n . As f o r  as the 
\ ower c a s e c o n v ers i on i s  c o n c er n e d , we use one o u r s e l v es a n d  i t  c o s t s  mu c h  
l e ss t h a n  SZ0 . BB f o r  p a r t s . Howe v e r ,  i t  d o e s  n o t  w o r k  w i th the o r d i n a r y  Lev e l  
2 BAS I C .  We w i l  I d e s c r i b e how t o  d o  i t  i n  t h e  near f u t u r e . It w 1 l  I p r obab l y  
be the Ap r i l  o r  May i s s u e b e f o r e  we c a n  de s c r i b e  the RS232 pr i n t e r  i nt e r f a c e  
but , 1 f  w e  c a n  s p eed i t  up , we w \ \ 1 .  Ed . )  

F r o m :  TOHY MER I T ON ,  85 M i l t o n  St . ,  E l wood 3184 
Tony � s  l o ok i n g for a cheap e x p a n s i o n  i n t e r f ace , new o r  us e d ,  w i t h o r  w i t h o u t  
mQmor y .  ( I f anyone can h Q \ p ,  p l eas e c o n t a c t  h i m  d i rect - Ed ) 

From RONALD J .  SULLY , Lo g a nho l me Q l d .  
F t r s t l y ,  may I c o n g r a t u l ate you on t h e  c o n c ept o f  MICR0-80 . I b e l i e v e  i t  t o  
be t h e  type o f  ma g a z i n e  wh i c h  me e t s  t h e  much ne Qd�d r equ i r emen t s  o f  wou l d - be 
p r o g r a m me r s , ( a l b e i t a d v e n t u r o u s ) ,  I i k e  mys e l f ,  that up t i l l n o w ,  were l e f t  i n  
a I)O i d ,  

If I m a y , I wou l d  I ike to b r i n g your atte n t i o n  to , what 1 b e l i e v e  t o  be , 
er r o r s  i n  s o m e  a r t 1 c l e s 1 n  b o t h  i s s ues ( Dec . ' 7 9 a n d  J o n . ' 80 . ) If I am 

w r o n g , t he n  I s t a n d  c o r r e c t e d  b u t ,  i f  what I am about t o  soy i s  t r u e . t h en I 
be l i e v e  I may s a � Q  s o me of your r e a d e r s  h e a r t a c h e  and f r u s t r a t i o n . Ma n y  of 
the e r r o rs I f o u P d  are me r e l y  t y p i n g  e r r o r s  and any p r o g r o mmer wo r t h  h i s  sa l t  
w t l I d t s c o � Q r t h e m  for h t ms e l f  and c a r r y  o u t  the a p p r o p r i a te c o r r e c t i ons s o  l 
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h a Y e no l � t e nt t o n or b r t n g t n g  t h e se e r r o r s  t o  y o u r  o t � e n t l �n . 

T'"1e f i r s l: o:: r r o1· t h o. -:: I b e : t e v .;l  t; o be s � g n i f i c a n t  i s  i r, I s s u e l .  p.�ge i ? .  ! n  PiE: 

l l l u s t r a t l o n of t h e  CTR - 4 0 C•:ls s e t t e  mod i f i c c!t i c n .  T h •2 r e � e• a 'l t  r: -:J r f"l g r .��"' r ? ·. ,  
d 1 r e .:: t s  "t h o t  o p i a c e  o f  w i r e  ne s .:> l d e r e d  t •J po i n t  D (; : orr.rrc: n  •.u i t: h  r.t-u? qe l � -"i'J· 
un re ) .  The f •:J C 1. 1 S  t. � o t  tl-1e !:,je l l •:<•..LI UJ i r e  �" o t.  po 1 n t  C ,  n e- t  f! . ·; c: a r :' ! C d G•_: 1 
t h e mo d i f t c a t o. o n s  e xp : a i n <ad b •::t '.:f O U  an d r e od t h e  i l 1 u � t r c. t < ::.; ll •.u 1 t.. n p·:l � ,..t t  ,- '..; n(; 
D r e v e r s e d . I t h a n k  y o u  t o �  t he a d v i c e  Q n d  i ns t r u c t 1 o n �  a s  1 f ; n d • n e  CT � - � 1  
l S  n rJ I..LI much m(.• re c .:,:·, v e n  l e 'l �. t o  u s e . 
Se c o n d l y ,  a s  an e n t h u s i a s t i c  b u t  i g n o r a n t  a s s e mb l y  lc n qu a ge p r o � m� � - . � ; t h o u t  
TBU<; o r  a n  Ed i o; o r  '�:;; :s e 1n\:. ' 8r e t c ) ,  O ["l  :- e c e q:::. t  o f  I s .;: u e  2 ,  I e o g <? r l i.,i  .J u m p ·� d t r. t o  
t";r . Ian V a g g '  s l'l(Jt'i l TOR IN BAS IC p r o g ,- a ;r, , b e l i e v i n g I c G u l d  •-· � c;:  i t  � G  i •c ·:ld ': h;;: 
m / c  : a n g u o g e  � •J b r  o•: t i n e  c. f �1:- . �·e t er- Her t. l ey' s: p r o g r c;r, .  G�ME .:: r L.  I i- t. 
Howe·� e r ,  t h i s  •.uas n o t. tc 1:- e .  F � r·s t l ::; . I e n c o u n t e :- e o c: l c. �. -:. ·f p r- :t. : r:�n<:> , .  
g e 1. 7, : n g  � :·ae Mc �d t u r to •JJo r h  . .  The •' ;. r s t  p r o b l e m : n l! o ! v e s  t h 1� ::or<:'llr.!nd C o d e :;:- . .  

c o � _;u n c t. l C· ·• IJJ l t h t h o:  i e � ··. � n o u t  ':.or·.rn�J nd ·�u b r o u t. ! n l?.  <; t_ ,_:;r t i n g  •. : -� i ! n<:: ·;_ f3'<f� . ·n-.-: 
e s .;; e n c: e  o t  t h e  p r ;) l:' l '=! m l•J a s  t, ' : a t  u1he n  I c t �: o;o m!Jt e d  "t o  mo d i f y  r<e rno r·· :�- t r: ;-:t./ :C.• . •  

::.. 'lt e r t n g ·J 'lU :l"lb i: r' c c n �. c. , n -.. n g  [! t. lil . g .  -�:.;-; , CDH e t c . _; t. he ""!" .::; s t. 1 n r u �. · : c, m mcr .� 
.s u b r� a u t i n e  wa •.,., ! d i'"' Q a d  l t  a .3 J f' o r  D!.�MP t.;.t1d � � n d  r..e. �-� f <· -:� ·�J ·s:. '.J t"' •:JU"": i n e ==-r::BC? a n d  
o s k  t h € q u e s t i c n ·· T -:: T !__F. " r-:� 1 s o i �  ... �J (� -:-� hat b1;:-: u s i n g  '' T '  ( f o r  1P9:=_·?'"7-"7 ) 1 ;-: � �  .. e o d  _,J .J. 
[r . 1 o d e ·� r  Q S .;,  +' o r  '·' mome nt 

LOADE!;' a �  ;-:u b i  ; "S h e d  ; n  I s s •J e  
l � a n d u <: -=' l 1. c o n ...:; � .� n t 1 ::3 e v e n 

b a c h  t o  MON I T OR 1 n  BASI C :  

� h e  p r o g r o n  ! wa2 u s 1 � �  o s  
1. • ::: a.u i I : .:; a y no w t h o 1. :I o :n 

t, ho•Jgh I h a " '"" t h �=:!  h c s.  :o '  � o f  

t e :..; i. IJ) ..,  ·:� 
uJ ;  t. \... 
Bt.' t , 

I u1a� a b t t, s l o''-' 1 n  r> � ·: l-. i n ;� •J p the next p :' c\: l e m •.uh 1 c h i s  b�� r .-:, m 'O: c n �  a ;  "!". h .:: '·. 
i mp o r t a nt b u t. i �. d i d  p r o •J e  a rr r-: o:l. •e< • ng . B0t.�. t h <;>  [l:_;�p a n d  LC'!'1D :; u b r o u � \ n •:J :o: . 

c o mme nc l n g  I 1 n 8 s  6000 and 8000 r e s p E c L : u e l �  � r e  Q n t e r e d  � y  w o �  c �  
c o n e  t t. i o r. a t  Go·ro b u t. e o •:: h  h a v :;:: t h Q  i n s t. r a_: c �. : o r P":::TURN a t  \ . • · ·""! :;. 621�9 .:; n d  820C:.: 
r e s p e c t i v e l y .  I t  wo u l d  no t h a v e  b e e n  s a t : � f a c t o r 4 t o  2 i mp l s  h c v �  � � c h  0 f  t h a  
I & n e s  1. 6200 a n d  8Z30 ) r e a d GOTO 20 b e c o u s €?  d t !-, <;; c::. L'=· c t  l : :o s  �·z �< 'J l ·) �<=ln�e.:) 
': h o s e  t. •..Lio I l n e ::; IJ'> t o l  I o •JJs : 

( 620.-:.l ) 8l:J30 J "lP�_:"T " PRE:Sr: ENTER. HJ CONTif'l.UJ:": " :  >< : GCHJ 2.0 
o n d  t h a t  � o l v e d t h e  � r G b l e m .  A n G t h 8 r  m e t h o d  of � � � -- � e  c o u l d  a ::;- 1 rnn I r:c 

t 1 m 1 n g  l oo p . 

T h e  next m 1 no r  p� c b : � m 1 s  that 1 n e  ;;::005 . .  , ! • : n � e :·· t. :. 1 nc I ude � C:....[AR 1�100 r or 

u;h a t e u e r  J l o a d  a 

!= •J I!H�r -up . A b <? <: c r:r- c�l t e r-r. a t l v �  IJJ C u l d b e �- -� 

l 1 11 e 20 t t"• e. r' e b y  c ·=· '-' Q ,� i n g the r e q u i r -� rr"-:? n t s .:: d 
t n ·.:: \ '·' r! �& 

e i t h e r  

1 h 12  l o s t , b u t  \:·•;-< , , ! \  l\1<;! o r. ;;  the mo s t  s i g n i f i c .::m t . :.· r- o t ! em •.u t >. : . � h r:: i=· '· r; c: r o::: ••• · �, 

�he " L OAD MEMORY FROM T�PE " s u b r o u t i n e .  

I f o u n d  t h a t  n o t  o n ! �  d o e s  th i s  su b r o u t i n e NOT wo:-k �ut t h e o r r:: s e n �  f o r mat 

pc· o � •J c e d  s o ml?. 'J i[;: l� .,. d ! c:> t u r \:: , :< q ... f" f e c t .s  ( I ' '', �;! f r e e z .;,  u p ) .  T h .:;.  r ·· o::· ' -· ' "' '0 I i "? "i> : n  

:.. l rt e 8 1 � 5 ,  1: h � �(;KE ·::. t, �J t q rr.a·· � ... � F � r s �� l y ,  i t.. 1 s  n o :4 p o s  . . -: t b � .? t o P(;� �- l 'l t t: · 

C:,T f\ET , �. h-:2 s t  . . ::lr· t, add:· e � >  ,:_: ·:; ·th .:: · � ·J � l; iJ·:. � .-; i b l �  ,.,,_·. ml:c .; ·- POI<t:.c; � -, ,..:::a •.o::• u ! •:l be 
�."'f ��F ; 1· ?. ( 2  b e L n � the: -s- �� ·:J r •  i i-· ·� •; ·:; t ·; �  ."J ..; ·-: ·, b u 1. \ n  (\ r a c t.. l C C?  l f" (.:ur\d t. t·!·:J t  
f ' '" " ': menoo r �  . .J::' r:l •- � ? s  �'Gt' . .Ed b •::J ;�'-· <lt \ n <;! UJ•J '?. i n  + •J e t ST ART -t '� ( : t. <J � o e n d 'S'  
h ·J••i m • .: m �  r: I-,.::Jr a c t e r- s  ffi·:lke u p  t h 8  = .o a · --· �  "t, G ::, .- F'Ol<Er,l - B1t ) .  T h e n , r., � c .:: u .se -::> .!· 
c o nd 1 t. 1 o.n i a l rl d o •JJt"', � ·-, l 1 n[· 8 � .:=�c, :) "'  . .  :.: d i 40/t:: l42 � :: ,jJ o u l d  bet l :"'\ '= � "' � r.·j� r - �. 2 ·:! :);� 
l e a <, t 

41 �- -._. , , � 
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To : l  \ IJ S t. r a t. e  t h 1 s , t h e  f o l l o w i n g  i s- a !"'' e x a mp l e  of IJJlt at o c c•J r r e d  '" l. � h  r,,.; •1.1h e n  

l t r  1 e d t o  i o od LOADER : 
Me mo r s 

STAkT 3 1 888 

3 1 88S 

START + C ( 2 ) = 3 )_890 
3 1 89 1 

3 1892 

3 1 893 

3 1 894 

3 1 895 

a d a r e s s  
7C90H 

7C8l 
7CS2 
7('33 

7C94 

7C3'::· 
7 C 96 

7C87 

e "t c  

l)a. 1 u e  

75 L-;:_ 

78 4F 

3 1 882 ( d e c ) 7C94� wcs the f i r s t  memo r y  a d dr e ss POLEd b �  s u b r o u t i n e 80B0 and 
t h e r eaf t, e r  1 1. wa.� e v e r •� t,h 1 r d � i f the r e  uJe r e  l<.1JO c h ar ac t e r s in �. hi;! •J c i •J •::! 
POKEd ) ,  wh e r e a s  ST8RT ( 3 1 8 88 7C90H � sho u l d  n a v e  b e e n  POKEd w i t h t h e u o l u e 7S 
t 4 CH ) a n d  START + 1 ( 3 1889 7C9 1H ) s h <.:, ._: l d  hav e b e e n  POKEd IJJ i U. �- he u a l o_• 8 '?Sl 
( 4FH J and s o  o n ) .  I n  t h e  l i i •J s t r o t i o n a b o ,J e ,  u:h e r e  n o  v a l u e i s  s h own •:l g a i r ;:: t 
t h e  memo r y  a d d r e s s , t h e  v a l u e w a s  in f a ct wh a � e u e r  h a p p e � e d  to b �  t n e r e 1 '  So . 

u nd e r  t h o s e  •:: c r, d l 't l o n s  a n �J t h 1 n g  c o u l d  h a q ;:; e n  f a n d  1 1: d i d � ' )  d �.r.e fll/� 
l a n g u a g e  w•JS c a l l e d u n d e r  t h e  S''I'STCM f u n c t i o n . ( l t. I S  ,- a t h e r t e d ; o �J ::; ..•. e !l t ;;::'  
0 m/c l a n g u a g e  o r o s r a m  U i a  the k g y b o a r d  t h r e e  o r  f o u r  t i m�S ) .  
I o v er c a me t h e  p r o b l e m b :o� a d d 1 n g o r  c h a n q :.. n g  t h e  f o :  I Qt>J i n •:; i t :t e s : 
8035 ME=ST ART 

8 1 45 D=D+ S :  . . . . . . . . . . . . Pl)KE ME . V AU B$ ) : t"1E=ME+ 1 : B� = ·· '' . . . . . . . � 9 t c ) 

Th� -::�b o u e  i i n e s  �. h 8 n  on I y a l I owed u -. e  memo r •� c d d r q s s  t. •.J be 

( a nd o n l y  1 )  , f  ana � h � n  c u a : u e  w a s  POKEd . 

Onwa r d s  a n d  u p war d s . 1 !  

i nc r eme n t e rj  b •J l 

The wr i t e u p  l p a g e  : 4 )  f a r  t h e  MONITOR IN BASIC c l a i ms T.he p r o g r a m i s  s w t � � b l e 

f o r  4K . ( I  h a u e a L5K ma c h i n e ) . Bu t ,  h a u � n g  s o r t � d  o u t  o i l t h a  p r e v l c u �  

pr ob l e ms � u s e d LOADER t o  l o a d  MONITOR I N  BAS I C  a n d  w a s  a d v l s � d ( b �  LOAD[.R ) 
t h at t h e  e n d  a d d r e s s  was S l DBH . l f  you add o n o t � e r  1800 b y t e s  o n  t o p  of t h a t  

t o  c a t e r  f e r  t h e  CLEAR 1 000 s t a t e me n t  i t  obu i o � s l y  g ·, c e e d s t h 0  �ax i m urn c d d r e s s  
4FFF o f  a 4 K  m � c h i n 8 .  

Wh i c h  br i n g� me t o  t h e  n e x T. p r o b l e m ,  THE GAME OF L I F E . T h e  s t. a t  c •:.l d r e s s  of 

t h e  m/c l a n g u a g e  s u o r o u t i n e i s  S000H wh i c h  means o n 8  c a nnot u s e  the MOMI�OR IN 
BAS I C  p r o g r a m  to i o ad t h e  GAME OF L I FE. GAME OF LIFf o b u i o u s l �  n e e d s  a t  l e n � t  

16k . :s o  why wo u l d  1. t  n o t  h a •J e  b e e!"\ p o :; s i b l e  t o  \ o c a t e  ;;. h �  rro / c  l on g •J a q :2  

s u b r out t n e  i n  h i g h memo r y , -� s I be l i 8 \• c-o i s  us u o l  ! •,1 d one , '5>a� f r 'J m  7000!-1 ':. 0  
7 1 �AH? Pe r h aps '!C'U c o u l d  c o n s i d e ;- t h a t  f o r  p u b l i c a t, 1 on i n  t h o2  !'1(l r c h  i s s t.. e  o f  
MlCR0-80 . 

A l so . I wos c o n f u s e d  by t h e se c t L o n  that e x p l a t ns GAME OF L i F E  ( c age 1 2 ) t h a t 

s t a t e d  t h a t  t h e  e n t r y  p o i n t � o r  t h e  m/c l a n g u a g e � u b r out 1 r 1 e  was �0�H w n e n  � h e  

v a l u e s  POKEd 1 n t o  1 6526 a 16527 ( b2 and 8 1  r e s p e c 1:. 1 '' e l •:1 )  l e d me to b o? \ Hw e  
th a 1. t h .;o  e n t r y  a d dr· e s s  •.uas 5 l 3EH . Am I r i ght i n  b<2 \ i "! u  i n g  �- :-, .;; <> ·.-• t r �  a d d r e s s  
\ S POKEd i nt o 1652b a n d  16527 l LSB f i r s t ) ?  

Ap a r t  f r om a l l I h o v e  s a i d pr e v i o•Js l y .  my t h a n ks •::;u t. o::: ':.< '-''·' a n d  Mr . l.Jogg f o r 

t h e  BAS IC IN MON ITOR p r o g r am . l h o p e  t o  s e a  man\:) mar� ro/c l tJ r. g •J ·�ge [· r o a r am'? 

1 n  M I CR0 - 8 0 ( p a r t i c u l a r l y  t h o s e  I c a n  l o a d  u s 1 n g MO N I T OR IN BAS IC ) .  
Hav • n g po 1 nt e d out .� orne e r r o r s , I •.uou l d now I i k e  t o  n;ake s o me s u g g e s t  l o r::, f <J a' 
t h e  mag o z.  1 n e wh i c h I f e� l vJ 1 l i be a I o t  'Jf' l-·e I p to s ome o f  t h e  \ e s s  

·� xp e r 1 e n c e d  p r o gr· o rn mer . Ha u e  !:j O !J c on s i d e r ed I nr.; \ u d i n g o HELPFUL. HINTS 

<:> e c t l o n '?  By t h i s  I me a n s o me p r o g r a mm i ng me th o d 't. hot IJJ i l l  och i e v e  e 1 the1' o 
qu i <: k e r , rnc. r E'  o c ;:; u r o te o r  m o r e  e c o n o n. i c a \  me t ho d r:o f  ,,,h a •. c .::JU i d  be t E> r m e d  a 
c o n s  l s 't. e n t. r e qu 1 r e m e n t  IJ.J l t h  t n  a p r o g r a m . For t n o;; t a n c e , t h � r e  h o u e  b e en mant.� 

o c c a � t o n s  when I h a u e n e e d e d  o r a ndo m n u mb e r  w t �h i n  c e r t a i n  v a l u e s s o  I 
d e v e  I o p e d  c 1 c.> r m•..; I o .  To 1 :  I u s t r a t e : 

·-
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and B , t A  b e i n g  �he l o wer v � l u e a n d  B be i n g  t h e g r e a t e r  v a l u Q ) t h e n  t h e  s ! mp i R  
<;; t, a t e me n t : 

R = I NT ( ( 8 - R J•RNDC. 0 ) ) +A wou l d  a c h i e v e �h i s  
I f. fl = 1.2 and B = 4S t h en t h E  I i. n e •JJOu l d  r � ad 

R � INT l 33 * RNDC. 0 ) ) + 1. 2  

I f  ':JOU r .: f e r  t .:• l 1 1 • >;!  3005 D f  Mr . C .  Ba r t l � �- �: ·  s RICOCHET p r •J g r a m  � o u  w i l l  s e G  

t h a t  t h e  a b o v e me t h o d  i s  f a r  more e f f i c i e n t . 
P.n o r. h e r  r e q u i r e me n t.  t. h a t p r ogr ammers o f t e n  ne e d t s  a me t h o d or ::; c r� t  i n s  n u mbe r s  

o r  n a me s 1 n  a � c e n d � ng or d e s c e nd i n g o r d e r . I h a u e  e n c o u nt e re d a f e w  d t f f e r e � �  

met h o d s , C. t h e  o n e  l d e v e l o p e d  � c ol< f a r t o o  much t � me t o  p r o c e s s ·l .  p., r h a p s  •,1 ou 

ma!:l b e  a b l e to ;:- : . .  b \  i sh o m e t, \-l o d  c r  m.;athods t. o a c h i et• e  t h \ s 'l 

I t h i nk t h a t  t h e s e  � h L n g s  1 h a � e  been t a l k t n g a b c u t  c ou l d b e  c o n s i de r e d  

" t r i c ks o f  � h e  � r o d e "  a n d  u � t i l  o n e  h a s  C 1 s c o v e r e d a f e w  p r o g r a m s  o r e  p r o d u c � d  

wh 1 c h  a r e  •J n n e c e s -;;ar l l  'J t o n g , ( 4i< t ·s n o t  u er � mu ch ) o n d  s 1 o •JJ ( I.IJC.�. c h  � r.q •J 
" b •J I i e t "  mov e a c r o s s  t h e s c !" een a t  a s n a i \ '  s p a c e i s  n o t. v e r •:_4 r o:c l l " t, i r:  ·, .s: o -:: 
be I i e v e  a YL ... PFUL HINTS o r  T R I CKS OF TH.[. "TRADE co l u n-.rt 'JJ i I I b<= a p o r e c  i a t e d  bq 

o l  l r e a d e r �  o-t u <:l r � i n g  p r og r a mm t n g  ob i !  i t.y . An d ,  of c o •J ,.... S 8 ,  t h o s e  s a me 

r e ...J d e r  s •v 1 I l g :  a d  I ;::1 c o n tr i b t.t t e  on!,; h i nts u·-,,.=�t. they mo't:; h a ·.u� a c c u n1u \ .::� t. ed . I t  
w t  I l a l so f i I I s o me emp t y  s p a c e s  c >J r r e n �. 1 !:J a p p e .:ll- i n g  � ro t h e  ma g r.; z  i n e . 
A n o t h e r  r e a d e r s ·  ;;; e r •; t e e  wh 1 c h I be i l e •H! M l C R 0 - 80 c a u ·r d  9 1 1; .;: i s  p o s s t \:; 1 •..;, o 
r e v i e w o r  a t  l e a s t  a n o p i n i o n  c t  u a r � o u 2  i t e ms of h a r d wa r e be t n g o f + e r ed a n  
t h e  m a r k e t . One t h o t  c o me s to m 1 n d I S  t h e  L i g ht Pen c u r r e n t l y  o d u e r t r s 8 d  bu 

DICK SMITH. . A a •.• e r t t s e me n t s  •; "'r :J sg i d •:::rn t e l  i "t h �  f u l l s t o r �  s o  p e rh a o s 

MlCR0 - 80 c o u l d  9 l l.' � V tJ< i o u s  i t ·�ms o · r o a d  t b! s "t "  a n d  a d u i s e  :"' ? <J d e r ::  o f  t h e  
o u t. c o me . The r e v t e •JJ n e e d  n o t. s p e c: • �  : c c. 1 l y  r· e·> J? ;· � o  n e o..; D r c  . .  :.:· . .o c t �  but , f o r 

1 n s t on c e , co u l d p o s s i b l � e x p l a � n  L h e  �or k i n gs of a n d  t.he n ee d f o r t h e  

E x p a n s 1 o n  I n t e r f ac e . Wh a t  d o e s  t t  d a  b e s i d e  p r o v i d i n g � h &  med i u m f o r 

ex p a n s i o n? Wh� L S  i t n e e d e d  to b e ab l e  to ope r a t e  t h e  r e a l - � l me c l o c k? Are 
t h e r e  v a r i o us wa y s  of a d d i n g a �  p e r i p h e r a l s  w i t h o u t  i t? ( l  r e a d  w i t h i n t e r e s t  
y o u r  a r � 1 c l e  ; n  I s s u e  2 o n  t h e  me mo r y  e x p a ns i o n w i t h o ut t h e  i � t e r f o c s ) .  I s  1 �  
p o s s t b l e t o  odd r e s �  � h e  

l th i nk 1 ma y hav e s a i d  
o n  t h e  c o n c e p t  o t  

p r o g ram� a n d  I w i s h y o u  

b e n e f i t ) .  

ZSS I / 0  o o r t s  w i t h o u t  t h e  E x p a n s i on I � t er f o c e? 

e no u g h  f o r the � i me b e i n g s o  a g a i n  J c 0 n g r � t u l ate � o u  
M I CR0 - 80 ,  i. h o r.k �d O '.J f o 1- !? ' " i r'l q m Q  a c c e ss �-O m a n q  ot, h e r· 

:; u c c e s .s f or ·t h '"' f u -t, u r .; . ( l f 'do •J s ' ; c c oa e d , I ' l I 

! T h a nk y o u  Ron b o t h f o r  t h e  n i c e  t h i n g s y o u  s a i d  a b o u t  t h e  m0 g c z 1 n �  ond , m o r e  

i m p o r t a n � l y , f or t h e  v er y  wo r t h wh i l e  c o n t r t b u t i o n  t o t h e  mag a z i n e  w� : c h  4 0 u  
h a v e made . Y a u  h a v Q  d o n e a f i r s t c l a s s  jOb d e b u g g i n g  MONITOR IN BAS I C . I a m  

.JU s t  s o r r •,l t. h a t  ·�ou had t o d o  i t  at a l l . 
s h o u  i d pu 1: i t  r" 1 g h t.  b u t  i f  any r e ad e r w a n t s  t o  
v e r s t o n ,  p l e a s e  make c h a n g e s  Ron h a s  wo r k e d  out . 

Anyway , t h e a r t 1 c l e  

p e r s ev e r e w i t h t h e  
t � i £  mon th 

o r i H i n a : 

You a r e a \ s o r 1 g h t o b o u t  t h e e r r o r  i n  Is s u e l .  pa g e l? conc e r n i ng 

c a s s e t t e  IToO d i f i c a t, t o n . Th o; •,j e i  l o w w i r e  i s  at p o i n t C ,  n ::rt D .  

CTR·- 4 1. 
l n  f ac t.. , 

h a � e  h ea r d of o n e  r e c o r d e r wh i c h  h a d  a d i f f e r e n t  c o l o u r e d w t r o  s �  i t m i g ht b e  

b e s t  Ju s t  � o  g o  b �  t h e  d t a g r a m .  
Y o u r  comme n t s  c o n c e r n i n g GAME OF L I FE a r e  n o t e d . The a r 1. t c I <=1 DEFUS�: lt'IG GAME 

OF L I F E  th i s  mo n t h  s h o u l d  o n � w e r  t h e e n t r y  p o i n tquest t o n , 
re l o:J c at 1 ng t h e m/c i a n gu o g ;:: s u b r o u t i n e at 7000H , 11.1e •u i I I pr t r n  -'J 
f o r t h a t a n  t h e  M a r c h  I s s u e . 

As f.::lr a s  

HE.X 1 s t 1 n g 

Your s u g g Q s t i o n c o n c e r n i n g a T R I CKS OF THE TRADE c o l u m n  has b e e n  e c h o e d  b w  a 
n u mber o f  o t h er r e a ders o � d  s t a r t s t h i s  mo n t h . The " r o a d  t e s t 1 n g "  o f  h a r d wa r � 

a n d  a of t w� r e o r c d u c � s  o f f e r e d  f o r  t h e  TRS-80 i s  o n e  o f  o u r  o r i g ! n o \  ob _je c t i v e s 
a n d  wehoce t o  ba ab l e  t o  s � a r t  t. � 1 s  i n  t h e  n e a r f ut u r e . On c e  a g a i n ,  t h ank s 
t o r  y o ur c. •:' n t. •- i b u t J o r . . - Ed . )  
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F r o m :  DAV I D  COUPE , M o o n e e  P o n d s , U i c .  
Y o u  m a y  get a gu i de f or f u t ure art i c l es or ser i es o f  ar t i c l lil s  b y  l t s t. i n q .  e a c h  
mo n t h ,  s u g g e s t i on s  made b y  r e a d e r s . F e e db a c k f r o m  o t h e r  r e a d er s wou l d  c l e a r l y  
t n d i c a t <a  t o  !::jOIJ •JJh i c h s u b je c t s y o u r  r ead e r s  •.llo u l d  1 i k e  t o  h o " e  d e a l t  •.l! i t h .  J. 
l.llO U i d  we l c ome a ser i e s  o f  a r t i c l e s f u l l y  e x p l o r i n g  t h e  f i \ e - c r e o t. l on , 
f i \ c;;, - h an d l i n g a n d  f i. I J:. - ma n i p u l a t i o n  c ap ab i \ i t i e s  o f  t h e  TRS - 80 . 

( l'lo s o o n e r  s a i d  t h a n  d o n e  - Dav i d .  T h e  READERS REQUESTS LIST s t ( .w t. s  t h i s  

mon t h  !::j O u r  r e qu e s t a t  the t op o f  t h e  Art i c l e s s e c t i o n . T h a n k s  f o r  t h e  
s u g g e s t 1 on - Ed . l 

F r o m  TREVOR J AMES , K!;:! a b r a m ,  V i c . 

I h o v e re c e i v od the l a s t  t wo I s s u � s  o f  M I CR0-80 e n d  hov e f o u n d  t h e  ma g . v e r �  

g o o d  e x c e p t.. f o r  l a c k  o f  i ns t r u c t.. t o n s  o n  s o me p r o g a ms ( e g .  MOI'IITOR 1 1'1  BAS I C ) .  

I a \  s o  r ec e i v e d  I ssu e 2 o n c a s s e t t e  a n d  f o •J n d  i t  t o  b e  •:> f v e r y  p o o r  qua i i t.•� a s  

th e f i r st p r o g r a m  o n  s i d e  2 h a d  n o  i nd e x  ( " F " ) and , illhe n  l oadea w i th CLOAD . 

l oaded rubb i sh a nd n o t  the progr a m  p u b l  l s h e d .  The on l y  p r o g r a m  wh i c h  d i d r u n  
a n d  l o ad c or e c t l y  was • H "  w i t h  t h e  o t h e r s  h a v i n g  v ar· i o us f a u l t s . 
A l s o , c ou l d  you p r t n t  " RI C OCHET " i n  L2/4K? 

Co u l d  y o u r ma g . p l e a s e a d v i s e me o n  t h e  c u r r e n t  " CHES S "  p r o g r am� av a i l ab l e  a n d  

t h e  1 r p r o '  ' s a n d  c o n '  s ?  
( Y o u r  c o mme n t s  a b o u t  l a ck o f  i n s t r uc t i on s  a r e  n o t e d , T r e �• o r . !'low w e  h a v e  t wo 
Ass o c i at e  Ed 1 t.. o r s , we sho u l d b e  ab l e  to o u e r c q me t h i s  p r o b l e m comp l et e ! � .  

So r r •,1 a b o u t  y o u r  c a s s e t t e . B•J n o uj y o u  s h o u l d h ·J v e  r e c e i ,• e d  a r e p l a c e me nt , 

f r ee o f  c h a r ge .  Cop y c a s s e t t e s  f r o m  t h e  f i r s t  two I s s u e s  wer e m a d e  us i n g  
en t i r e l y aud i o  t e ch n i qu e s . Y o u  may n e ed t o  u s e a s l i ght l y  h i gh e r v o l ume 

s et t i ng t h a n  you a r e  u s e d  t o , t o  l o a d  thm s at i s f a c t o r i l y .  F u t u r e  G a s se t t e s  

w i l l  b e  c o � d e d  u s i n g d i g i t a l  t � c h n i q u e s  o n d  s h o u l d  l o a d  a t  n o r ma \ l e v e l s . 
C h a r l i e Ba r t l e t t.. . t h e  a u t h o r  o f  Ll;;! v e l  l R I COCHET h a s _; u .;; t  c o n v e r t e d  h i s  

ma c h t n e  t o  L e v e l  2 and i s  d e v e l o p i ng a L2 "' e r s i o n  o t' RICOCHET •.llh i ch •11e h o p e  t o  
pub \ 1 sh n e :-< t  m o rt t.h . 

Y o u r  quest i o n c o n c er n i n g CHESS p r o g r ams h a s  b e e n  p u t  i n  o u r  READERS' REQUESTS 

co l u mn , we •»i l l  t r !:1  t o  g e t  t o  i t  a s s o o n  as p o s s i b l e .  - Ed . ) 

Th i s  
n·.e 
f u  I I 
Y o u  

o n  I •:� 

*****••••• SPEC IAL OFFER •••• • • • • • •  

BMON O N  CASSETTE - - - - - - - - ONLY � 1 0 . 00 

i s  t h e  Ut 1 l  i t y  p r o g r a m  f e a t u r e d  i n  th i s  i s s u e a n d  th e n e x t  two 1 s s u e s . 

c o mp l e t e  p r o g r a m  1 s  a v a i l a b l e  NOW , o n  c a s s e t t e . E a c h  c a s s e t t e  c o m e s  w � t �  
d o c ume n t a t i o n  a n d  c o n t a i n s t h e  16K , 32K o n d  48K ... e r s i o n s . 
c a n  a I so p u r c h a � e a h a r d  c o � y  L I S T ING o �  t h e  c s s e mb I e d  s o •J r c e  c od e  f o r­

S5 . 00 .  
Sour c e  c o d e  on c a s s e t t e  - - - - - SS . 00  

• • • • •  SEND �OR YOUR COPIES NOW *•�•• 
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•• • • •  PROGRAM LIST INGS ••••� 

l REM Hf\NGMAN - LE\..JEL Ot�E - APPR.OX 81< NEEDED IN OR I G it'lAL FCF·:"I 
5 RE {7\ Ill a " K "'• n w u " " '" 11 '· 1• fl " • • .. n • u " 1111 n n " n " tt a • " n '' ,.. "' 11 11 • � • • " " " w "' \II " ot • 11 " � -" u n 

10 REM FOR 4K UEPSION ONE - AUTOMAT I C  WORD SELECTI ON 

� 1  REM DELETE ALL REM LI NES , L I MES 1 4 1 0 ,  1440 

12 REM L I NES 2 150 T O  2 1 7S . L l NES 3000 TO 3030 

!3 REM AND L I NES 1800 TO 1890 

14 REM FOF 4K VERSION TWO - USER lNPUl WORDS 

tS REM DE�ETE ALL REM L I NES , L I NES 1 4 10 , 1440 

l.. 6 REM L I 1-4ES 2 1 60 TO 2 1 75 , LINES 3000 TO 3030 

!. 7 REM L I i·IES 1 4 4S ..,. (; 1 430 AND DFtTft LI NE�· 1 9 9 99 TO 20809 
18 REM 

20 REMt •••t•*•�•t •••\•••t•t•••t �*•t•t�••t•••�•••�•f���••t•+•t•• 

S0 REM COPYRIGHT PETER G .  HARTLEY 

60 REM ( ( : 1 98e 57 MA IN AVENUE , FREWV I LLE , 5 . f\ .  5063 . 
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'--_ 70 !':EM PHONE ( 08 ) - -:-- 9 - A06 l FCJP c:JSTOM PROGRAMME DEVELOP�1ENT 

I '--

80 REM ANY -T I ME AT RE ASONABLE RATES . 
90 REM T t4 � S  ;::·>;·Qt;R:C,Ml1E ':.Pt:CI ALL''' CCj1!'1ISSI O!'IED BY � M I CR0 - 8 0 "  

9 5  RF.:I'l > / > .  ·. < > > >< <. < ) > >< < < > > > ;·_ < ,._ > > ;-·. < < .> ) >< < '  ; > >< < < > .� '> <  < < ) > >< < < '; � > 
1BB GOSUB33000 : GOSUB 1 400 

l 1 0 

1 t::B 
200 

22S 
2 1 0  

220 

Z'J"' ...J ";_• 

240 

245 
2S0 

260 

265 
270 

28f.1 
400 

500 

5 1 0  
520 
530 
600 

GOSUB200 : G01 0 ! 00 
A ( 3 J =A I 0 ) - � : RETURN 

A( 3 ) ·"- HIT •. ' 63 - ( i'i � 8 ) - 1 1  ) •2 ) / 2  ;o +63 : A< 4 )=0 

F OR A I 0 1 = l l T OA ( 8 ) : A( 5 ) = C A ( 0 ) - l 1 J •2+f\( 9 )  

"!.F l. I A .  ;-1 ( C1 ! ·. >0 , ,.  · F\ (  A !. 8 )  ) <  27 ) l T HHlPRll'lT�'A< S ) ,  • ,.,. r : : A ( 4 ! =�fi( 4 ) +  1 
I F A I A i 0 ) : = 27T�E�PRINTiAl S ) , " - " ;  

�EX l S ! G 1 : Ai S J � Z5 t : ?F !NT@ l 1 6 ,  " WRONG ' UMS " : A ( 3 ) =0 

PRI�T�0 , " " ;  : IMPUT " GUESS" ; A ( 5 ) . P R I K T �0 . " ' ; : GOSUB5�0 

I F A ( �( 6 ) +3C ) < >0GOTOZ40 

At 7 ) =B : A I A( 6 )+30 ) = 1 : FORA( 0 J = l l T0AC 8 l : IFA l A ( � ) ) = A I 6 ) GOSUB400 

NEXTA( 0 ) : IF A t 7 ) =0GOSUB500 : X = 2 4 : Y=Z5 

I FA ( 3 � �STHENRET URN 

I F A ( 4 l < >0GOT 0240 

PRINT � 9 1 2 ,  " C  0 N G R A T  U L A  T I 0 N S ' " : F ORR=0T0200 0 : NEXT A : RET URH 

H( 2 ) : I. A (  0 ) - l l  H2+A( 'j ) :  PRil'li@A( ? )  , AS ; : A( 7 ) =  1 :  P.( A ) =--A( 4 ) - 1 :  PR li'IT@I0 , : RETURtl 

PR I N T@A( 5 ) , A� ;  : A l S ' =A t 5 ) + 64 : R ( 3 )=A! 3 1 + 1  

ONA1 3 l GOSUB200e . 2 0 1 0 , 2030 , 2B40 , 2068 , 2080 , Z080 

I F A l 3 1 < >BT HENRETURN 

GOTC2 1 5 0 

RESTORE : F ORAl 1 J =0TOA( 5 ) : READAS : NEYT8' 1 ) : RETURM 

6 1 0  DAT A "  " , A . B , C . D , E , F , G , H , l , J , K , L , M , H , O . P . O , R , S , T , U , 0 , W , X , Y , Z . " - "  

1 400 CLS : PR. I NH•27 8 ,  ' H  A :'\ G M A N "  

1-4 10 PRINT@5 1 2 , ' " : : INPUT o WHO SETS THE WOF.·.D-7 ( 1 ) YOU t)�· ( 0 )  l>"lE " ; P. ( 0 .! 
1 4 20 F O RAC 8 ) � l lT O S7 : A( f1 ( 9 ) J =0 : MEXT A l 9 l  

l q 4 0  ONA( 0 ) G0T0 1800 

1 -4 4 <;:, CLS : �·ESTORE : F :)RAl 12 l=0T 027 : REAr.AS : NEXT A< 0 )  
1450 A( O !•RN D ( S j : REM CHANGE NUMBER FOR MORE WORDS IN DAlA 

1450 READA( l l : I F A l l ) =99THENA( 0 ) =A ( 0 ) - 1  

1 475 IF A( 0 ) < )0G0T0 1 4 60 

1 4 80 FORAl 0 ) = 1 1 T 0 3B : REAOA( A ( 0 ) ) : IF A ( A( 0 ) ) ( 28THENNEXTA ( 0 )  

1490 GOTCtl80 

1 80(1 CLS : PRINT " lNPUT THE WOPD NOW - MAKE SURE NO- ONE' S PEEK I NG � "  

1805 PRII'H0l832. " 
1 8 I B  FORA ! 0 ) = 1 l T 030 : A ( 5 ) =832+A ( !2 )  

18213 PRUH@ 1 32 .  R 1 ND !CATE THE END OF T i lE WORD W I TH ) ) )  93 < ( -( . 
1830 PR1NT " F YOU r1AK ;::. A l"\ E. T AK'L - ENTER » > 77 « <. r 
1840 PF-: I r-rf M DC;tr T E:-nE;.:;: i"HE He-.:; LETTER w·!; I L THE LAST IS m �.F·Lf1"'ED ·· 

1845 PRINT • TC ENTE� �1 SF'HCE EhT[.R ; r' > 0 : <. <. "  
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1847 PRINT " T O ENTER A HYPHEN 

1849 PRINT@A( 5 l , • • ; : I �PUTA ( 6 )  

1850 IFA( 6 ) =7?GOT 0 1 800 

1860 IFAC 5 ) �99THENCL S : GQT0 180 

1870 IFA( 5 ) )27GOT 0 1 800 

> »  27 <"« . 

1880 GOSUB600 : PRINT@A( 5 l , AS ; : A( A ( 0 ) l = A ( 6 ) : NEXTA( 0 )  
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1 885 PRINT : PRHH " SORRY - WORD BUfFER f i LLED - SOMETHING SHORTER PERHAP S? · 

1890 GOT O 1 805 

2000 FORX=ZST080 : SET < X , 38 ) : NEXTX : RETURN 

2003 DATA3 , 15 , 1 3 , 1 6 , 2 1 , 20 , 5 , 18 , 0 , 15 , 1 6 

20 1 0  FORY=38T03ZSTEP- 1 : SET ( 25 , Y l : SET ( 50 , Y ) : NEXTY : F ORX=25T050 : 5Ei t X , 32 ) : NEXT X : RET 

URN 

2030 FORY=3BT08STEP- 1 : SEH 65 , "'l'l :  NEXTY : RETURN 

2040 Y=39 : FORX=58T065 : Y =Y- 1 : SET ( X , Y l : NEXTX 

2050 Y=39 : F ORX=72T0655TEP- l : Y=Y - 1 : SET ( X , Y ) : NEXT X : RETURN 

2060 FORX=SST037STEP - 1 : SET C X , 8 ) : NEXTX 

2070 Y = 1 6 : F ORX=85T 058STEP- 1 : Y=Y - 1 : SET ( X , Y ) : NEXT X : RETURN 

2080 FORY=8T0 1 4 STE P2 : 5ET ( 37 . Y ) : NEXTY : RETURN 

2090 FORX==35T039 : SEH X ,  14 ) :  SEH X ,  19 ) :  NEXTX : SEH 34 , 15 ) :  SEH 34 . 18 ) :  SETC 40 . 1 8 )  
2 1 00 FORY=16T 0 1 7 :  SET � 33 , Y ) :  SET( 4 1 , ''!' ) :  NEXTY : SEH 36 , 16 ) :  SEH 38 , 16 ) :  FOPY==20T026 

2 1 1 0 SEH 37 , Y ) :  NEXTY : X=37 : FORY=Z6T031 : X=X - 1 ; SEH X ,  Y ·, :  NEXTY : X=37 : FORY=261031 

21 20 X=X+ 1 :  SEH X, Y ) :  NEXTY : SET ( 30 , 3 1 ) :  SET< 44 . 3 1 ) :  FOR>>3ST039 : ·;E.T ( : ... ; , 22 ) :  NEY.TX 

21 30 X=3S : F ORY=23TOZS : X =X - 1 : SET ( X , Y l : NEXTY : X=39 : FOPY=23T025 : X = X+ 1 : SET C X , Y )  

2140 NEXTY : PR I NT@484 , " LAST CHANCE ! " ; : RETURN 

2 150 FORX=25TOS0 : RESEH X ,  32 l :  NEXTX : PR I NT �484 , " GASP , MOAN , THU D " ; 

2 1 55 A( 3 ) = 9 : F ORAC 10 l = l 1 T OA ( 8 ) : A ( 6 l =A( A ( l0 ) ) : GOSUB600 : GOSUB250 : NEXTA( 1 0 )  

2 1 60 F ORA( 9 ) = 1T04 : FORY =35T0 1 4STEP- l : F ORX =2ST0 4 4  

2 1 65 IFPOINT ( X . Y - Z l = !THENSET ( X , Y ) : RESET l X , Y - 2 )  

2 1 70 SET ( 37 , 1 4 ) : SET ( 37 ,  1 2 ) : NEXTX : NEXTY 

2 1 75 NEXTAC. 9 )  
2 1 80 RETURN 

3000 REM TH IS ROUI INE I S  TO HELP YOU CREATE YOUR 0�11'1 DATA LINES 

3005 CLS 

30 10 GOSUB30000 

3020 R( 1 J =5 1 2  

3030 PR INT@0 , • • ; : lNPUTAC. 0 i :  PR I NT �A ( 1 ) , A (  i1 ) ; : A (  1 ) =A( 1 ) + -<1 : GOT03030 

1 9999 DATA99 

20000 DAT AZ0 , l , l 4 , � , 25 . 0 , 1 3 . 1 ,  1 4 , 1 . 7 , S , 1 8 . 98 . 2 , 1 5 , 2 4 , B ,  15 . S , 0 . 20 , 1 8 . 1 , 1 4 

20001 DATA 1 9 , 9 , 1 9 , 20 , 15 , 1 8 ,  t 8 , g8 , 1 3 , 9 , 3 , 1 8 , 1 5 , 0 , S , 9 , 7 , 8 , 20 , ZS 
20002 DATAS9 , 2 0 , 8 , S . 0 , 3 , 8 , 9 , 1 6 . 1 g , 0 ,  1 , 1 8 , 5 , 0 , 4 , 15 , 23 , 1 4 , 99 , 2 3 , 1 , 1 4 . 20 , 5 , 4  

20003 DATA0 , 27 , 0 , 1 6 , 1 8 , 15 , 7 , 1 8 , l . l3 , 1 3 , 5 , 1 9 , 99 

2000 4 DAT A l , l 8 , 5 , 0 , 25 , 15 . 2 1 , 0 , 8 , 1 , 22 , 9 , 1 4 , 7 , 0 , 6 , 2 1  . 1 4 . 99 

20009 DFITA999 

30000 A= l : B=2 : C=3 : D=4 : E =5 : F=6 : G=7 : H=8 : l =9 : J= 1 0 : K= l l : L = l 2 : M= 1 3 : � = 1 4 : 0= 1 5  

300 10 P = 16 : 0= L 7 : R = l 8 : S= 1 S : T = 20 : U= 2 l : V=22 : W=23 : X=24 : Y =2S : Z=2S 

30020 RETURN 

•• ••� CORRECTION ••••• 

PLEASE MAKE THE FOLLOWING CORREC T I ON TO THE " F I L ES " PROGRAM Hi TH1S ISSUE : -

L I NE 680 , AFTER - DIM BSI �E ) :  FIDD - D I M  C S ( LE ) :  
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••• AMAZIN ••-. 
1 0  . OR I G ! t'IAL CONCEPT BY JACK HAUBER , LOOM I S  Sl'"_HOOL , WINDSOR'. 

20 
CT . ,  U . S . A  . 

. T H I S  UERS '1: 0t'i F"()R ' 80 ( C )OPY R l GHT 197 S ,  PETER G .  HART LEY , 
MAUl A\.' !:::: t'lUE , FRHNILLE. , SOUTH AUSTRAL I A .  

PP.GE 38 

� 00 
1 10 

CL '::. : PR I NT " l l MA'! TAKE A FEW MOMENTS ·- '·.'')U' LL HAVE: TO PRE:SS R KE'l' F OR ME . "  
CLERR : RANDOM : DEF 1 NT A - Z : D l MWf 33 , 7 ) , V ( 33 , 7 ) 

1 20 
130 
1 4 0  

XT 
150 
160 
17B 
180 

H=3t? : \J=5 
0=0 : 2=0 : X=R�ID( i-\ J :  F O R l  = l TOH 
F OR I = 1 T OH : I F I •XTHENPRINTCHRS( 1 4 9 ) ; "  " ; : NEXT : ELSEPRINTCHRS ( tS? � ; CHPS( L4 0 ) ; : NE 

PRlNTCHRSl 1 49 ) : C = 1 : W ( X , 1 l = C : C=C+ 1 : R=X : S= ! : GOTOZ00 
I F R < >HTHENGQT 0 180ELSEI�S< >VTHENGOT0 170ELSES= l : R= 1 : GOT 0 1 9 0 
R= l :  S=�.+ 1 :  G O T r_. � gc;:. 
R=R+ 1 

190 I F W ( R . S l =0G0 T 0 160 
200 I F R - 1 =BORW l R - l , S > < >0T HENGOT0330ELSEIF S- 1 =00RW( R , S - l ) < �0THENGOT0250ELSE IFR=HQ 

RW C. R+ 1 .  S )<. >0THENGC,TC:2 1 0ELSE X=RI�D< 3 ; :  ONXGCT 0480 , 498 . 5 10 
2 1 3  !FS< >VTHEH G 0 � 0 2 20EL S E lF Z = l T H�NGOT024 BELSEO= L : GOT0230 
220 I F W C R , S + L ) t �0GCT0240 
230 X=RND ( 3 ) : 0NXG 0 T G 480 , 4 90 . 550 
240 X=RND( 2 ) : 0NXGOT 0480 , 490 
250 l F R=-HOi=:' W (  E:+ l .  S ) (  >0THENGOT 0290ELSE IFS< )t,.iTHENGOT0260E.LSE I F Z= 1 THENGOT CZ80ELSE.Q,.. 
1 :  GO T 0 27e 

260 I F W C R , S+ l )< >0GOTOZ80 
270 X=RND ( 3 ) : 0NXGOT0480 , 5 1 0 , S50 
280 X=RND( 2 ) : 0NXGOT0480 . 5 10 
250 I F S <. >t,)"fHEl'1GC'TCJ3f30ELSE lFZ= l THENGOTC32(�JELSEQ= 1 :  t'ZOT03 10 
300 ! F W C R , S+ l )( )0GOT0320 
3 1 0  X=RI-![J ( 2 ) :  0f'{XCCTC'480 , �·50 
320 GOT0480 

330 I F S - 1=00RW< R . S - l l < > 0 T HENGOT04 1 0ELSEIFP=HORW ( R + l , S ) ( )0THENGOT0370E�S�lFS<. >UTH 

ENGOT034 0ELSEI F Z = l T rlCNGOT0360ELSEQ= 1 : GOT03S0 
340 1 F W ( R , S + l l{ )CG8T 0360 
350 X=RNDC 3 l : ONXGOT 0490 , 5 1 0 , SS8 
360 X=RND( 2 ) : 0NXGOT0490 , 5 1 0 
378 l f S < >UTHENGOT038�ELSE I F Z = 1THENGOT04 00ELSE.0= 1 : GOT0390 

380 I F W< R , S + 1 } ( )0GOT0400 
3S0 X=RND( 2 ) : 0NXGOT Q490 , 550 
400 G010491j 
4 1 0  l F R=HORW( P +  l ,  :=:. ·, <  >0'THENGOHJ440EI_SEI FS<. >VTHENGOT0420ELSE I F Z= lT HENGO T0430ELSEO= 
l : GOTOS00 
420 I F W .  R ,  '3-t- 1 h >0THL.i'1GOT 0430ELSEX=RND( 2 ) :  ONXGOT05 10 , 550 
43£\ GOT O S 1 0  
440 IFS< '>VTHENGOT ,;_;,saf:'LSE I F Z =  1 THENGI)TfJI47 0ELSEQ= 1 :  GOTO�S0 

450 l F W t R , S+ l l < >0GOT 047� 
460 GOT0550 
�70 GOT0600 

480 W l R - 1 , S l =C : C = C + 1 : U ( R - t , S ) = 2 : R=R- 1 : lFC=H•V+1THENGOT 0610ELSEQ=0 ; GOTOZ00 
490 WC. R ,  S+l ) =C 
S00 C=C + 1 : U ( R , S+ 1 ) = 1 : S=S- l : I FC=H•V+ 1THENGOT0610ELSE0=0 : GOTOZ0e 

5 1 0 W( R , S ) = C : C=C+ 1 : ! �UI R , S )=0THENGOT0520ELSEV ( R , S J =3 : GOT0530 
520 V( R .  S ) =2 
530 R=R-t- l 
540 lFC=H• V + l T HENG C T 06 1 0ELSEGOT0330 
SSB I F O = l THE�G0T 0580ELSEWC � , S + 1 ) = C : C=C + 1 : lFU( R , S >=0THENGOTC560ELSEV ( R , S l •2 : GCT05 



560 V l R , S ) = l  

MICRO·BO 
P.O. BOX 21 3, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

570 S=S+ l : IF C=H•V+ 1THENGOT0610ELSEGOT0200 

580 Z= 1 : IFUl R , S )=0THENGOT0590ELSEV l R , S )=3 : Q=0 : GOT0600 

590 Vl R , S ) = 1 : Q=0 : R= 1 : S= 1 : GOT0190 

1300 GOT0160 

6 1 0  DS= " • 

62e DS= lNKErS : IFDS= " " GOT0620 

PAGE 39 

630 FORJ= 1TOV : PRINTCHRS( 1 49 ) ; : FORI=1TOH : I FVl i , J ) < 2THENPRI NT" " ; CHRS( 1 49 ) ; : NEXT : E  

LSEP R INT" " ; : NEXT 

640 PR INT : FORI=1TOH: IF\J( l , J )=30RV l l , J ) =0THENPR I NTCHRS ( 157 ) ; CHRS ( l40 ) ; : NEXT : ELSEP 

RINT CHRS( 1 49 ) ; " " ; : NEXT 

650 PR I NTCHRSl 149 ) : NEXT : PR I N T " ANOTHER AMAZIN MAZE WILL FOLLOW SHORTLY : PRESS A K 

EY WHEN READY . " ;  : GOT 0 1 1 0  

5 

' ••• BIORHYTHM CURVE PLOTTER . ••• 

7 ' AUT HOR : BERN I E  SIMSON, 18 BULLER TCE, CHELTENHAM 

8 '  STH AUST . 50 1 4 .  PH 47 7528 . 

9 '  HOTE : MINIMUM HARDWARE REQUI REMEHTS :  LEVEL i i ,  4K RAM . 

10 CLS : PRINT(!)80 , " THE THEORY OF BIO-RHYTHMS " : PRINTt¥ 1 4 4 ,  " - - - - - - - - - - - - - - - - · - - - - - -

20 P R I NT : PRII'n " RESEARCHERS BELIEVE THAT FROM B IRTH , 3 DIFFERENT 

PERRTE IN YOUR BODY, CALLED BIO - RHYTHM S ,  WHICH INFLUENCE YOUR" 

30 P R INT " THOUGHTS ,  FEELINGS AND ACTIONS . KNOWING THE STATE OF 

l PHYSICAL, EMOTIONAL , I NTELLECTUAL ) AT GI VEN TIMES CAN" 

40 PRINT u PREPARE YOU FOR YOUR CHANG ING MOODS . "  

CYCLES START TOO 

THE 3 CYCLES 

50 PRINT : PR I NT" THE TRS-B0 WILL PLOT YOUR 3 BIO-RHYTHM CURVES FOR YOU TO STUDY . "  

: PR INT : INPUT " PRESS ' ENTER' TO CONT INUE" ; X  

80 CLS : INPUT" NAME OF PERSON TO BE ANALYZED " ; P S  

100 INPU T " TODAY' S DATE l DD , MM , YY ) " ; TD , TM , TY 

1 1 0  I FTM< 1 0RTM > 1 2GOT0160 

120 FORL=1TOTM: READMT : NEXT: RESTORE 

130 DATA 3 1 , 28 , 3 1 , 30 , 3 1 , 30 , 31 , 3 1 , 30 , 3 1 , 30 , 31 , 3 1 

135 IFTM=2IFTY/4= INT< TY/4 )MT=29 

140 I FTD>0ANDTD< =MTGOT0170 

160 PRINT " HA HA , VERY FUNNY . TRY AGAIN " : GOT0100 

170 INPUT " YOUR BIRTH DATE l DD , MM , YY ) " ; BD , BM, BY 

180 IFBM< 10RBM > 1 2GOT0240 

182 D 1 =TD+( TM•l00 )+( TY• Uit000 ) :  D2=BD+ ( BM•100 ) + (  B'(•l 0000 ) 

184 IF D 2 >D1 GOT0240 

190 FORL= lTOBM : READMT : NEXT : RESTORE 

195 IFBM=2I F BY/ 4=INT< BY/4 )MT =29 

200 IFBD >0FtNDBD< =MTGOT0250 

240 PRINT " HA HA , \.IERY PECULIAR . TRY AGAI N "  : GOT0170 

250 D=TD : M=TM : Y=TY : GOSUB2000 : D l =DS 

260 D=BD : M�BM : Y=BY : G05UB2000 : D2=DS 

270 D3=D 1 - D2+1 

280 P=D3- ( INT ( D3/23 )*23 ) 

290 E=D3 - l iNT l D3/28 )•28) 

300 I=D3 - l  INT( D3/ 33 )•33 ) 

390 CLS 

400 FORL=3T 0 3 4 : SET \ 0 , L ) : NEXT 

4 1 0 FORL=385T0435STEP2 : PR INT8L , " - " ;  : NEXT 
4 1 5  PRINT� 1 z , · •  • • • ; PS; " '  S BIO -RHYTHMS • • • • ; 

4 1 5  L 1 = 1 2 : F ORZ= 1 T0 1 l : L 1=L 1+64 
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780 

MICR0-80 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRAL I A  

TELEPHONE (08) 381 8542 

-=-oRL=L l T O L l. +40STEP 1 3 : PR l NT@L . " ! " ;  : l'IE:-<.TL , Z  

FORL.=78ClTOS:=:��r.=:TEP 1 3 :  PRI I'IT@L , CHR1H 91 ) ;  : NEXT 

PRINT �758 , CHRS( 9 1 ) ;  : PRI\'!T�832 , " T ODAY " ; 

FORL = l T O T M : READMT : NEXT 

FORL=84 1T 0889STEP 13 : TD=TD+7 

1 F T D >MTTHENTD=T D - MT : TM=TM+ 1 

IfTM > l.2TI1= l 
PRINT@L , T D ; " / " ; T M ;  

NEXT 

PRINT@96 l. , " PHYSICAL" ; : FORL=20T032 

SET C. L ,  45 ) : NEXT 

PRINT �'38 2 ,  " D10T IONAL • ;  : FORL=64T076STEP2 

SET( L .  46 ) :  HEXT 
PRINT� 1 004 . " I NTELLECT UAL" ; : FORL = 1 1 4 T O l 28STEP4 

SET ( L , 46 ) : NEXT 

C = l. : V=23 : � =� : GOSUB2500 

C=2 : F =28 : N=E: GOSUB2500 

C=3 : F=33 : N= l : GOSU B2500 

PAGE 4e 

800 PR1NT@ l84 , " ACT I VE" ; : PR1NT@248 , " ST AGE " ; : PRINT� 1 2 1 , CHRS( 9 1 ) ; : PRINT�3 1 3 . CHRS t 92 

) ; 

820 PRINT @632 . " PASS I VE " ; : PR1NT�696 , " STAGE " ; : PRINT@569 , C HRS< 9 1 ) ; : PR I NT@76 1 , CHR$( 9 

2 ) ;  

848 

860 

PRINT@437 . CHRS( 93 ) : "  CRIT I CAL " ; 

GOT 0860 

2000 

2020 

2B3r' 
20 40 

2050 

24<=:.0 

2S00 

2520 

2540 

2550 

2580 

2800 

' CALC " D RYS FROM 1900 " ROUTINE 

Y 1 •Y : IFM< 3Y 1 =Y l - l  

DS=Y•365+ I NT ( Y l / 4 ) : I F M= 1GOT 02050 

FORL=l.T OM- l : READMT : DS=DS+MT : NEXT : RESTORE 

DS=DS+D : RETURI'l 

' SINE CURUE ROUTH1E 

IN= . 28 : DC=360• . 0 17 4533 : FORL= l T 0 102 

I F C=3IFL / S = I NT ( L/S )G0102560ELSE2800 

lfC=21FL/2=INH L/2 )GOT02560ELSE2800 

YC=SINl N/F•DC ) • 1 S 

SEH L ,  19--)'C l 
N=N+ IN : NEXT : RETURN 

APPLICAT I ON FORM 

To :11 C R0-80 , POBOX 2 1 3 ,  GOODWOOD , SFt 5034 . Phone : ( 08 )  38 1 8542 

PI e a s e  '? e n d  me : 
- CURRENT ISSUE . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  i 2 .  S0 

CASS E T T E  ONLY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 3 . 50 

- 12 �ONTH SUBSCRIPT I ON ,  MAGAZINE ONLY . . . . . . . . . . . . .  S74 . 00 

1 2  MONTH SUBSCRIPT ION , MAGAZINE PLUS CASSETTE . . . . . S5B . B0 
- START SUBSCR I P T I ON FROI1 F . . . . . . . . . . .  ( D ec . 79 I s s u e  l i 

\ Mak e cl.aqu e s  p a yob I e t o  111CR0 - 80 )  

NAME : 

ADDRESS : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · . .  · · · · · · · · · · · · · 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  POST CODE . . . . . . . . . . . . . . . . . . .  . 



MICR0·80 
P.O. BOX 213, GOODWOOO, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

1 REM MKS SsSQR- 1 . -VALINSTR�PEEK+m-• GET��+V�NtFLOF-+DELETE+ F I X : EXP-PEEKEND_ 
ENDLOF COSs�r·q�p.MKSSCTAN- : EXP-OENDLOF � Is A-MKSSDEFLOF" EXP -' SE' · R IGH' � - . �COS( USRC 

DBLMKSSCSQR-ERRSTEP ! I sA-- • • 85@ RIGHTSx2EXP�INKEYSABS>ERR23@ � T RON- " 4�LPR INT2ABS� 

2 CLS : PR I NTCHR $( 23 ) ; " 

···- , 
••• I N I T I ALIZING ••• • 

3 Y=32256 : Z=PEEKC 1 6548 ) +PEEKC 1 6549 )• 255+5 
5 FOR.X=ZT OZ+220 : A=PEEI<.( X ) :  B=B + A :  IFA= 128THENA=0 : POKEY , A :  Y=Y + 1 : NEXT X :  ELSEPOKEY , A: Y 
=Y+ 1 :  NEXTX 
7 IFB< >2734 0THENCLS : PR INTCHRS( 23 ) ; "  

• • • CHECKSUM ERROR I ! I • • • 

" : END : ELSEPOKE1652 5 , 126 : POKE16527 , 1 26 : X=USR C 0 )  
20 REM ••• DATA PROCESSING AND F ILING SYSTEM ••• 
30 ' ••• BY EDWIN R .  PRAY 39 FAIRVIEW GRV . HACKHAM WEST 5163 ••• 
40 CLS : PRiliT • 

SELECT REQUIRED FUNCTION - - -
50 PRINT " 

1 __ , -- / ENTER NEW DATA TO F ILE . 
2 == > SEARCH FlLE FOR DATA . 

3 _ _  , -- ' EX I T  FROM PROGRAM . 
4 == > ED I T  F I LE . 

s = = )  LI�·T ALL DAT R .  
60 PRINT " 

� : A=0 : FG=0 : H=0: PRINT�780 , " " ;  

70 AS=INKE Y S : A=A+ 1 : I F AS( ) " " GOT0 1 1 0 

80 GOSUB250 : GOT070 

1 1 � lFAS ) " G " ORAS< " 1 " T HEN70 ELSEB=VAL( AS ) : ONBGOT 0120 , 3 1 0  , 540 , 560 , 670 
120. ' •• ENTER NEW DATA •• 

l3� CLS : PRINr TYPE IN DATA SEPARATED WITH COMMA' S , HIT < ENTER > AFTER EACH 'loi. GR 

OUP OF DATA, THEN TYPE < ENTER> AGAIN WHEN " ; CHRS< 34 ) ; " READY " ; CHRS ( 3 4 ) ; "  APPEARS 
ON THE SCREEN. 

140 PRll'lT " EXAMPLE : DATA , DATA , DATA , DATA < ENTER ) - < ENTE R >  

TYPE " ; CHRS( 34 ) � CHRS( 92 ) ; CHRS( 34 ) ; "  TO STOP ANYTIME WHILE CURSOR IS BLINKING 

• • • " ; MEM ; "  BYTES FREE. • • • 

- - -=== READY TO ACCEPT DATA I t ==== - - -

t50 A=2 : BUFFER=325 1 1 : POKEBU , 1 36 : BU=BU+ 1 : POKE BU , 34 : PRINTCHRS( 34 ) ; : BU=BU+ l : E=0 
160 GOSUB250 : AS= INKEYS : I FAS• " " THEN 160 
170 IFA= >Z 50THENCL S : PR1NT " ••• ERROR ••• ERROR ••• ERROR ••• ERROR ••• 



\ �-

""--· 

MICRO-SO 
P.O. BOX 213, GOOOWOOO, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

PFtGl 4 2  

- - - = == Df1T H F -:: ELL i O  LONG CANl•lCT �> · 11 ;:::R LASl CHAF:;=iCH:.f'· ' !  1 =--== - - - ' : [LSF_Gr):c� tS0 

t80 FORC=0T03000 : NEXT : GOSUB280 : G 010 1 30 

1 88 P R J NTAS ; : GOSUB250 : 8=A+ l : I F AS= " , " T HENPOKEBU , 34 : EUmBU+ l : POKE� ! , 4 � : BC=BJ+ ! : P0 

KEBU , 3 4 : BU=BU� l : PRIMT CHR S ( 8 ) ; CHRS ( 3 4 ) ; " ,  • ; CHRS ( 3 4 ) ;  : A�A+ 3 : G01 0 1 60 

200 !FAS=CHRS( 1 0 ��0T040 

2 l 0 I F A$=CHR S ( 1 3 ) THENPOKEBU , 3 4 : BU=BU+ l : POKEBU , 4 4 : BU=BU+ 1 : POKEBU . 3 4 : BU=BU� l : 00KER 

U .  A<=::c ( " :<!· "  ) : BU=B:J+ l :  POKEBU . 34 : BU=BU+ 1 :  POKF.BU , 4 4 : fi=A+6 : GOT0280 

220 

230 
240 

250 

Z6li 
l.?�j 
27:::) 
280 

280 
'300 

382 
ND(T 

I F A$=CHRS ! 9 '•TYENBU=BU- 1 : PRINTCHP$1 30 ) ; : GOT0 160 

POKEBU , ASC ( AS ) : BU=BU+ L : GO T 0 1 60 

_, C: URSORi!> 
D=PEEK' 1 6 4 l S � �PEEK( l 5 � 17 ) * 255 : E �E+l 

\ F E >5AND< P��y . [• ; � 850R:=;oE[i< ( D ) =32 )l HENP')i<ED , 1 3 6 :  E'=IJ: PE.TU�l'l 

1 F E �6PO�E� . � 2 : E =0 : RE��RN 

RETUt::;·: 

lr E I'\::. :)F L � t'IE* 
POKE 1 5 4 0S . 0 : �G K E 1 6S26 , 0 : POKE t 6S27 , 1 2S : X=U5R( 0 )  

POKE 1 E 4BS . 1 : NU=0EEK ( 32483 1 +PEEK( 32484 ) � 2 56 : NU$nSTR$ ( NU )  

-"'.=PEE f:. l 32<; ;;::0 ! +PEEl< ( 32AS 1 ) •256 : FfJRG:o2Ti)LC:N< !'lUI. ) : POKEX + G - 2 . ASCr 1-' I.D·i( �UI , G ,  1 ) ') : 

305 GO"TO � ?C:, 
3 1 0 : • •  SE�RCH • •  

32['' ;;:£�,T O�·E : CL'7:· :  RE>·�·U:i : LE'-"iJAL ( LE1· ) : D I MBS< u:: 'J :  Dlt1CSC LE ) :  ONERRORGC•T0432 : BS= " . : F 
L =I!J :  2t.= • "  
32� FORJ = l �- OLE: REF<>� i.< J ) :  "lEX T :  GOSUB460 : Fn::_ADI>i 
33B PRHiT " 

TYPE q ; CHRS ( 3 4 l ; CHR $ � 92 ) ; CHRS( 34 l ; " TO STOP ' 

- · - - == � � ENTER DAT A TO BE SEARCHED FOR . = = == - - - -

340 GC;SUB2�-0 : P!ii-"' HiKEY!: : l F AS= . ' G OT0340 

342 P R I NTAS ; : lF � $ = C HRS ( l 0 lTHENd0 

ENB�=B$+ q$ : G0�03 40 
:: -1 3  ceo; C•3sc 

ELSE IFAS=CHR$ ( 8 )THEN344 ELSE ! F A$< >CHR$C 13 ) T H  

3 4 4  GOSUB6E0 : PP I N fCHR�( 30 ) ;  : GOT03�0 

3S0 :-1=0 : FORJ%= � -:· OLE: PE:RDS$ C .J% i :  GOSUB800: M=M+SS : NDn J % :  READHS : RE.AP.H 

4 i ::.  
4 -· 1 L .  

CLS : FORJ = l T 0 �E : f P I N T C S ( J l ; "  " ; BS ( J ) : HEXT : PR l NT " D AT A IS TM L I NE 
I F F G =  1 THENRETURI'\ .; . ·  • 

F'F-: I NT " < u  ' > > COtH 1NUE SEHRCH OR STO�l'{ C/S) " ; 

Fl!.� l "it(EYS. : GOSUB2S0 : I :CAS = " ,. T HEN42 1 ELSE I FA$= " r. • "THEN3S0 

422 G0T r .vw 

4 3 2  I F < E � R / 2 1 1 � • 10�ESUMENEX1 

·n <:: l F C ERR / 2 ) + 1  · · '> 4THEt-1 4S;j 

4 4 0  l F E RL =�SB 1 H ENRESUMES08 
4Si; 0RlNI " -4. �-- E�'R0R · ; ( ERP/2 ) + L " It'! LINE " ; ERL ; " ••·* ' : END 

450 REF1DC!I· : lF'C!·= • � "  THEHR�Tt.IRi'IELSE ·160 
S�8 �LS : P� � NTCHR$ 1 23 )  

S2� l F F L= t THENPR INT " 

-* ALL [;AlP H�.S BEEl'i SE A R C }�[1) .- -" " : !="C•F.' J :-;0 T C l S00 : NEXT : GrYT0320 

530 I=·RHI'T • 



MICR0-80 

::>AGE 

• • • DATA NOT FOUND , • • • " : FORJ =BT01500 : NEXT : GOT0320 

540 CLS : E ND 
(SSIC:: '  •••· E D I T  F I LE. u •  

SF.0 CLS : PP I NT " T O DELETE OR EDIT F I LES STOP THE PROGRAM A�m EDn :.•RT8 L I !"lES US 
ING THE EDil COMMAND PROV IDED BY BASI C .  

I F  ' \' I)U W I SH YOU '� F:N ENTER DA'TF\ At!D I WILL T�L.:_ YOU WH1CH L . I HES 

570 PRINT " CONT AIN 1 HE DATA I N  CJUE�.T ION . 

- - - - ==== ENTER DAT A OR TYPE < " ; CHRS C 92 ) ; " > ==�=- - - -

S80 BSa " " : ONERRORG0T063B 
590 GOSUB250 : A$ = I NKEY $ : PRlNTAS ; : lfA$=CHRSt L � > THEN40 ELSEIF AS=CHRS t J 3 ) T HEN600 

ELSEl F A $ = CHRS t 8 )T HENGOSUB660 : P RINTCHR$ C 30 ) ; : GQT0590 ELS�B\=BS+AS : GOT0Sg0 

600 RESTORC:. : GOSUB460 : READX 

6 1 0  RERDCS : I FC$= BSTHEN620 ELSE6 10 

620 GOSUB460 : READX : PRINTX ; : GOT06 1 0  

630 IFERL=6 1 0  AND c ERR / 2 ) + 1 � 4THENRESUME650 

64'2 GOT1)4S0 
650 PRINT � 

••• SEARCH COMPLETED ••*" : INPUT � 

0 CONT . " ; A $ : GOTOSB0 

660 BS=LEF TS< BS , l LEN( 8S ) - l ) ) : RETURN 

670 ' ••• L I ST ALL ••• 
680 RESTORE : C•NERRORGOT0730 : READL E S :  LE=I)AU. L ES ) :  DIMBt: ( LE ) :  F �.�- 1 
690 F ORJ = ! TOL E : READCS( J ) : NEXT : GOSUB460 : READX 

TYP':: <. EtHER ) T 

700 CLS : GOSUB7Sl : READR$ : READX : PRlt'lTCHR�IH 8 ) ;  CHR!-( 2. 'l ; .>< : " CON1 T N!JF: t Y/t\ ; '7 " ; 
7 1 0  AS= I NKEY� : GOSUB25B : I FAS= " " GOT 07 10 
720 I F AS= ' \' � T HEN700 ELSE40 

730 IFERL=7S1 AND( ERR/2 ) + 1 =4RESUME40 

740 I F ( ERR/2 ) + 1 = 10RE SUMENEXT 

750 GOT0450 

751 FORJ = l TOLE : READBSf J ) : NEXTJ : GOT 0 4 1 0  

800 FORSS= 1TOLEN£ B� t J% l l - LENt BS ) + 1  

805 IfBS=M l D S ( BS l J% ) , SS . :....EN( B$ ' )RETURN 

810 NEXl : S S=0 : RE1URM 

( 9SlV REM••• DATA ST ARTS HERE ••• 

1"000 DAT A " 4 " . � MEMrt1?\' LOCAT ION : " , " FUNCT ION 
Tc • -J • • . - � · . 1000 

' , " CALL SEQUENCE 

1 0 1 0  DAT A " 0000 - 0 1 D 8 " , " SYSTEM I NIT . l / 0  SUER . � ,  " N .  A .  • ,  " " , " @ "  • .t 0 1 0  

102121 DATF1 " 0 1D9-03E ?. " , " CASSETTE SUER . " , " N .  A . · , " " ,  " (!I "  , 1 020 

1 0 30 DATA " 03E3 - 0 457 " ,  " KEYBOARD DR!VER " , " N . A . · , · · , · � · , 1 030 

1040 DRT A " 0458 - 052.C ' , " U I D E0 DRl'.'Ef': " , " N . A .  • ,  " " , " @ " , 1040 

1050 DAT A " 058D - 67 3 " , " LP R I NT DRIVER" . " N . A . · , · · , · @ " , 105� 

1060 DATA " 067� - 070A " . " I N I T IALIZE " , " N . A . " , " " , " @ � , 1060 

1070 DAT A " 070B - 1 607 " , " F LOATING P O I !·'T t-iATW . " N . R .  " , " " , " @I " , 1 070 

1080 DATR " 1608 - 1 6 4 F " . " TABLE LEV I I  ENTRY POINTS " , " N . A . · , · · , · � · . 1 080 

1090 DAT A '' 1 650 - 1.82.0 '
.

, " T ABU: BAS I C  COMMANDS ' . " " , • " , " @ "  , 1 090 

1 1 00 DAT A " 1 8 2 1 - 1 9 1C " , " T AELE OF JUMP ADRS . FOR BAS IC COMMANDS . " , " N . R . · , · · . � @ " , l 1 0 

0 

1 1 i 0 DRI A " 3000 - 37DD '' , " RESER.\J ED F ·-:P DMR DE\J ICES " , " I'I . A . " , " TH 1 S  SPAC[. IS !="'REE �l'lD C 
At-t BE us c� · . ·· q:. • • l l  1 0  

1.1 2 0  DA1 A " 37D[ ' . " DOS COMUNICfiTI 0t'l P;DRS " , " ' , " " , " @ " , 1 1 20 



42Er : 

42F F : 

430;:- : 
4 3 1 F : 
432F : 

433F : 

434 f.:" : 

435F : 

MICR0-80 
P.O. BOX 213, GOOOWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

.. u S E T 2  MACHI NE LANGUf.<;E FOR LE.1- 1�LZ BASIC " . ._ .,  

ED 73 DD 7E 3 1  F D  7E F S  CS D5 ES C D  6D 7E 2A Aq 
40 SE 23 55 23 4E 23 46 EB ?E 23 BS 2B 20 F2 03 
03 3A E0 7E CS 1 6  80 5F � 3  1 1  0A 88 1 9  E B  E 1  73 
23 72 23 7 1  �3 73 23 �D 43 E3 7E 3A E0 7E �F 06 

80 EB 2 1  FF ?E ED B0 EB 06 05 22 E� 7E 36 20 23 

10 F B  06 03 36 80 23 1 0  FB 22 F9 40 22 F B  4 �  22 

FD 40 � 1  D l  C l  F l  ED 7B DD 7E C3 CC 06 06 02 2 1  

F F  ?E 7� 8 �  23 FE 4 0  28 F9 78 32 EB ?E C3 DS 3Z 
438F : C3 32 33 � 0  2 1  86 �E 22 34 40 AF 32 DS 7E 32 DA 
437F : 7E 32 D8 7E �S CS CD E3 03 FS 3A D8 7C B7 20 0A 
4-:-c:·r- . -·-·: � C@ 3E 0 1  '32 I,.;:. "� 7E FS F 1  :::s D5 2 l  D i iT 
43SF : ED SB D9 7E � 3  1 3 ?B FE �7 D4 C4 ?E 7[ ED 53 n� 
43RF : 7E D t  r •  �2 ES 2 1  Dq 7E PF 77 23 77 23 77 SF E l  

43BF : CS S2 SS 4E � �  3B 30 BD 80 80 80 80 

5A2F• : 
6f12A : 
6A4 8 :  
SF1S A :  
6A6A : 
SA7 A :  
6A8A : 

SAgA : 

6AAA : 

6ABf, : 

6AC8 : 

6FID A : 
6AL'1 : 
6AF f1 :  

• • •  S�T2 MACHINE LANGUAGE FOR D I SY BAS I C  .... .  

ED 7 3  DD B E  3 1  F D  BE FS CS DS E5 C D  GD BE 2 8  A �  
4 0  S E  : 3  5 6  �3 4E 2 3  46 E B  7 E  2 3  BS ZB 20 FZ 03 

03 3A E0 3E E5 1 6 80 SF 1 3  t l 0A 80 1 3  EB E 1  �3 
23 7 2  23 7 1  2S 70 23 EO 43 E3 BE 3A Ee BE 4F 06 

80 EB 2 1  FF BE ED 80 EB 0S BS 22 E0 BE 36 20 �� 
1 0  �B 06 03 36 80 23 1� � B  22 F9 40 22 FB 40 22 
FD 40 E L  D t  C 1  F l  ED 7B DD BE C3 CC 06 06 02 , 

F F  BE 7E 04 23 FE 40 20 F9 78 32 E0 BE C9 DS 3E 
C 3  32 33 4� 2 1  96 BE 22 34 40 AF 32 D9 BE 32 DA 
BE 32 08 BE DS C9 CD E3 G3 FS 3A DB BE B7 20 0A 
� 1  FE �D C0 3E 0 1  32 D8 BE FS F l  E5 DS 2 1  D l  BE 
f_D SB D9 BE 1 9  1 3  7I:l F E  ::l7 D4 C 4 EE 7E ED 53 DS 
BE D l  � l  C9 ES 2 1  08 BE AF 77 23 77 23 7 7  SF E t  

CS SZ SS 4[ �3 30 30 0D 80 80 80 88 



?DDE 

7DDE 2 l FA7D 

?DE l 3AC 4 4 l  

71£4 326'37F 

?DE? 

7DE9 32C4 4 l 

7DE C  ED5BC5 4 l  

I ?DF0 22CS 4 t 

MICR0-80 

00 130 ; SET2 BY E . R . PAAY VER 2 . 0  

!10 1 1 0 : THE FOLLOWING LI NES WILL INITIALIZE SET2 FOR USE WITH BAS I C  

0 0 1 20 

0 0 1 3 0  INIT 

00 1 32 
00 1 3 •{ 

ORS 

LD 

LD 

LD 

?DDEH 

HL , STARl 

A ,  ( 4 1  C4H ) 

( VECTR0 ) .  A 

0 0 1 3 6  LD A , 0C3H 

00 138 LD ( 4 lC4H ) , A 

00 l 4 0 LD DE , l 4 1 C5H l 

00 150 LD ( 4 tCSH ) , HL 

7DF3 ED53SA7 F 00 1 60 LD ( VECTR 1 ) , DE 

7DF7 C3CC06 0 0 t 7 0  JP 6CCH 

?DFA ED73EA7r 

?DFE 3 1 D47D 

7E01 FS 

7E02 7E 

7E03 B7 

7E04 C2647F 
7EP.7 CS 

7E08 D5 

7E09 ES 

7E0A 23 

7E0B 23 

7E0C 23 

7E0D 23 

7E0E 23 

7E0F ?E 

7E l 0  FE83 

7 E l 2  Z8 1 4  
7E 1 4  FE8Z 

7F.::. l. �  2803 

7E 1 8  C36 17F 
7[ 1 B 23 

7E l C  ?E 
7 E 1 D  FEDt. 

? E l f  C 2 t. 1 ? F  

00 180 ; T H I S  PROGRAM ALLOWS THE USER T O  DRAW GRAPHIC LH1ES 

0 0 1 90 i BETI>lEEN TWO PO I N T S  ON THE SCREEN POINTED TO BY X i .  Y l �Nu 
00200 ; Y.Z , Y2 THROUGH THE USE OF A 1'\E\Il COMMAND . 
002 1 0  ; THE SYNTAX OF THIS COMMAND I S  : SET< VAR 1 ,  VARZ , V�R 3 .  t)AR4 > 
00220 ; OR RESET<. VAR 1 , \JAR2 , VAR3 , VAR 4 > . 
00230 ; WHERE VAR I S  ANY INTEGER \JARIABLE. ALLOWED UNDER BASIC I T  
00240 ; I S PREFFERED T O  USE A DEF INT STATEMENT FOR ANY VAR I ABLES 

00250 ; USED BY THE NEW SET/RESET COMMAND . 

00260 ; OTHER THHIGS T O  BE CONSIDERED ARE : 

00270 ; (  l l - PUT THIS COMMAND I N  A LINE BY IT SE�F AND NOT I N  A 
0028rj : MULT I - STATEl1ENT LINC. . 

00290 ; f 2 ) - D0 NOT PUT ANY BLANKS BEFORE OR IN THI S L INE . 
00300 ; ( 3 ) - VAR l , VAR2 MUST BE ONE X , Y  P A 1 R  AND VAR3 . VAR4 THE OTHER 

003 1 0  ; ( 4 ) - THI S COMMAND DOES NOT WORK AS A DI RECT STATEMENT . 
0032� ; ( 5 ) - l F THE ABOVE RULES ARE NOT ADHERED TO A SN ERROR WILL 

00330 ; BE GENERATED . 

00340 ; TO USE T H I S  PROGRAM FROM DISC TYPE " LORD SET 2 "  THEI-l 
00350 ; " BAS I C  • ANSWER THE MEM SI ZE ? W I T H  : 32222 ( l E·K ) AND THEt� 

00360 : USE THE SYSTEM COMMAHD TO I N I T I AL I ZE " SET2 " BY ANSWER I NG 

00370 ; T HE • •? " WITH " /32222 . 

0e380 ; HAPPY DRA!)JlNG 

00 3�30 START LD 

00400 

004 l0 

00420 

00430 

L D  

PUSH 

LD 

OR 

0 0 4 4 8  JP 

00450 PUSH 

1�104�.0 PUSH 
00470 L P 4  PUSH 

00480 INC 

00490 lNC 
00500 INC 

005 1 0  INC 

00520 INC 

00530 LD 

00540 CP 
00550 JR 
00560 CP 
00570 JR 
0058� JP 

00590 RSETPP INC 

00600 LD 

CP 
JP 

( BUF +9 ) ,  SP 

SP , I N I T - 1 0 

AF 

A ,  ( HL ) 

A 

NZ . RET RN 

BC 

DE 

HL 

HL 

HL 

HL 

HL 

HL 

A ,  ( HL ) 

83H 

Z , SET PR 
82H 

Z , RSETPR 

RETN 

1-\L 

A ,  ( HL ·; 
0D6H 

NZ . "':E. T N  

: SAVE SP 

; SET NEW SP 

; A=0 IF PROGRAM IS RUI'll'�ING 

; SAl)E REG' S 

; BYPASS LNUM & LPOINT 

; IS IT " SET " ? 

; I F I T  I S  GOTO SETPR 

: I S IT " RESET " ? 
: I F I T I S  GCTO RSETPP 

; IF NOT RETURN TO BASIC 

; GET ND<T BYTE 
; IS I T  ' � '  ? 
; I f NOT REIURN T O  BASIC 



MICRO· SO 

7E22 AF 00530 XOR A 
7E23 32E57F 00640 LD < BUF +8 ) ,  A ; • SET /REC:.E1 ,. FLAG OFF 
7E25 180C 00650 J R  BP4 

7E28 23 00560 SETPR rw:: HI_ 
7E29 7E �0670 LD A .  ( HL) 

7E2A FEDS \�0680 CF' 0D6H 

7E 2C C26 l.7F 00690 J C' '·IZ , RETN ; SAME P.S ABOVE 

7E2F 3E80 0070� t D  A ,  1 28 
7E3 t 32E37F 007 ,1, 0 L D  ( BIJF +8 ) ,  A ; " SET /RESET " FLAG C•N 

7E34 23 00720 BP4 lt'�C HL 
7E3S CD0D26 007:=::0 CF1LL 260DH ; GET X l  

7E38 23 007 40 ll'IC HL : ADVANCE PAST COMMA 
7E39 1..A i10?E·I3 L-· 

A ,  ( DE 1 ; PUT X l  1 N  A REG . �· 

f�), � iZE2?F 00760 LD ( BUF+ 1 ) ,  A ; LOAD X i  ll'ITO BU�='TER 

., 7£30 CD0D26 �07?0 (FILL 260DH : GET Y 1  

7[40 23 00780 1 1'1': HL 

7 E "i i l A  30790 LD A .  ( DE )  
I-7E42 32E47F 0080� LD ( BUF+ 3 ) .  A 

7E4S CD0D26 008 1 0  (;!'iLL 260DH ; GET �<2 

7E48 23 00820 l !'l( HL 

7E4 ':! lft 00830 LD A ,  ( DE )  
� z��AA . 32�D7F 00840 LD ( BUF+ 1 2 ) .  A 

7E4D CD0D26 00850 CALL 250DH ; GET Y2 

7C:SCJ l A  00860 LD A ,  ( DE J 
?EC:. i 32EF7F 008712' L D  ( BUF + � 4 ) ,  A 
7ES4 7E D0880 LD A ,  ( HL ) 

?ESS F ED4 00880 CP 0D4H i ! S LAST BYTE >'  
7ES7 C26 i 7f 011':100 J P  l'\Z , RE1N ; l F t-10": PRHn SN ERROR 
?ESA 23 009 i 0  L P 3  I NC HL 
7ESB ?E 00820 LD A ,  ( HL l 

?ESC B7 00930 (;f.;' A 

?ESD 20FB 00940 J": NZ . LP3 ; F IND El'ID OF L IN.[ 
?ESF F l.  008�:::.� POP AF" ; P.EMOVE OLD HL F"POI'1 STAC:I< 

7[50 E5 00960 PUSH HL ; PUSH NE\.<1 HL ON STACK 

7E5 1 3E00 00g7Q:. L D  A , 0  

I 
- 7E5 :::: 32El7F 0�1'380 LD ( BUF ) ,  A 

?EBS 32E:=:?F 008':38 L D  ( BUF +2 ) ,  A : CLEAR BYTES I N  B I JFFER 

7E63 32EC7F 0 1 0013 LD ( BUF + 1.1 ) . A 
7E5C 3�:EE7F '1 1 0 1 0  L D  f. BUF+ t 3 ) ,  A 
7E6F 2AE 1 7F 0 1020 L D  HL , ( BUF ) : GET X 1  
7[72 E DS BEC7F 13 1 030 LD DE . (. BUF + l 1 ) ; GET 

· .. r; , ,,_ 

?E?J:; B7 0 .!. 0 4 0  (JF.: A ; RESET C'l FLAG 
7E77 EDS:::. 0 1. 050 SBC HL , DE 

' 7E79 38 1 8  0 1 050 J i=· C . CNT0 ; IF X 1 <.X2 GOTO C.N10 
7E7B ZA{l. ?F 0 1 �";"' 1] LD HL , ( BUF ) ; EXCHAI"�GE i< l. . y 1 
7E7E ED53E l 7F 0 1 080 LD C EUF ) .  DE ; l-o!ITH X 2 .  Y2 

7E82 22ECi'F 0 1 0::>:: LD i. BUF+ l 1 ) , Hl : SOTHAT X l <. Y.2 
7E85 2AE37F 0 i 1 00 LD HL . ( F:UF+Z ) 

7E88 EDSBEEn 0 1 1 1 0 l_[> DE , ( BUF + l 3  -� 
7E8C 22EE7F 0 1 1 2 0  L D  ( BUF + l3 ) ,  HL 

7E8F EDS3E37F 0 l l 31j Lr' L' ( BUF+2 ) . DE 
7E'33 2RE.C7F 0 .t l -10 CNT0 L :_1 HL , ( BUF+ l. 1 )  
7[96 ED58E 1 7F 0 1 1 5 0  L D  D E ,  ( BUF ) 

7E9t=1 B7 0 1 1S'!': (!f<' A 

7E'3B ED52 !) l 1  ?Ql SBC HL , DE ; DX=>�Z- Y. 1  

7E9D -, ':.! <:..-· �,, 1. i e•::.: l d(. HL ; CORRECT D>� 

7E9E ES �1 l. ).. g0 PUSH 1-;L ; STORE DX 
7E9F ZAE?7F ,�1 !. �0@ Lr• L• HL . ( E'') ' + 2 ) ; GET Y l  



M ICRO· SO 

7EM2 EDSBEE7F 0 1 2 1 0  LD DE , ( BIJF + 13 ) ; GET Y 2  

7EAS B7 0 1 220 OR A 

7EA7 EDS2 0 1 2�0 SBC HL , DC ; DY:oAB6( Y2-Y 1 )  
7EA8 3005 0 l 2 4 e  J R  I'IC , CNT2 

7EAB 19 0 1 250 ADD HL , DE 
7EAC EB 01 260 EX DE , HL 

7EAD B7 0 1 270 OR A 

?ERE ED52 0 1 280 SBC HL , DE 

?EBB ? ":I  '- ..J  0 1. 29 0  CNT2 INC HL ; CORRECT DY · 

7EB l D 1  0 1 300 POP DE ; t;ET DX 

7EB2 B? 0 1 3 1 0  OR A 

7EB3 ED 52 01320 SPC HL , DE 
7EBS 3819 0 1 330 JR C ,  CI'IT3 ; IF DX>DY GOTOCNT3 

7EB7 1 9  0 1340 ADD HL , DE ; RESTORE DY IN HL 

7EB8 3AE97 F 0 1 350 LO A , <  BUF+8 ) 

?EBB CBB7 0 1 360 RES Ei , A  

7EBD 32E87F 0 1 3 7 0  LO ( BUF+8 ) , A ; RESET ��/Y FLAc; ( y  COUNT 1 
7EC0 22E57F 0 1 380 LD ( BUF + 4 > , l-1L ; LOAD DY IN BUFFER 

r( 7EC3 6C 0 1 390 LD L , H  

7EC4 2600 0 1 400 LD H , 0  ; DEFSNG DY 

7EC5 EB 0 1 4 1 0 EX DE , HL ; PREP . FOR :JllHSION 

7EC7 CD6C7F 0 1 4 2 0  CALL D I V  ; CALCULATE DX 

7ECA ED43E77F 0 1 430 LO ( BUF + S ) ,  BC ; LOAD ox I� BUFFE.R 

7ECE 1 8 1 7  0 1 4 4 0  J? CNT4 

7ED0 l g  0 1 450 CNT3 ADD HL , DE 

7ED1 3AE97 F 0 1 450 LD A ,  ( BUF + 8 )  ; GET FLAG B''l' i E  

7ED4 CBF7 0 1 470 SEi o , Ft  ; SEI X/Y FLAG < X  COUNT ) 
.. 

J 

7ED6 32E97F 01 480 LD r. BUF+8 ) , A 

7ED9 ED53E77F 0 1 490 LD ( BUF + 6 ) .  DE : LOAD DX I 1': BUFFEP 

?EDD SA 0 1500 L D  E , D  

7EDE 1 600 0 1 5 1 0  LU 0 , 0  : DEFSNG DX 

7EE0 CD6C7F 01520 CALL DIV 

7EE3 ED43ES7F 0 1 530 LD ( B UF +t1 ) , BC : L.OAD DY I.l'i BUFFER 

7EE7 3AE97F 0 1 540 CNi4 LD A , <. BUF +B ) 

7EEA CB77 0 1550 B I T  6 . A  
7EEC 28 1 0 01560 J R  Z , CNT5 ; BYPASS IF COUNT=" ( DY >DX ) 
7EEE 2FtE37F 0 1 570 LD HL , C BUF+2 ) ; GET Y 1  

?EF 1 EU5BEE7F 0 1S80 LD DE , ( BUF + 1 3 ) ; GET Y2 

7EFS B7 0 1 590 OR A 

7EF6 ED 52 0 1600 SBC. HL , DE 

7EF8 38 1 1 0 1 6 1 0  J R  C , CNTS 

7EFA 280F 13 1620 .JR Z , CNTS 
7EFC 3AE57 F 0 1 6313 LD A ,  ( BUF+4 ) 
7EFF ED4 4  0 1640 NEG 

7F0 1 32E57F 0 1 650 LD ( BUF + 4 ) ,  A ; 2' 5 COMP . DY 

7F0 4 3AE67F 0 1 660 LD A ,  ( BUF+5 ) ; AS Y l >Y 2  AND 

7F07 ZF 0 1 87 0 CPL ; Y  MUST TRAVEL 

7F08 3ZE67F 0 1 680 LD ( BUF + S )  , A  ; Il'l NEGAT IVE DIREC T I ON 

7F0B 3AE87F 0 1680 CNT5 LD A, ( BUF+8 ) 
7F0E CB77 0 17 0 0  B lT Ei , A  
7F l 0  20Z2 0 1 7 1. 0  J R  NZ , XSTEP 

7F 1 2  EU4BE57F 0 1720 LD BC , ( BUF+4 ) ; SET UP COUNT 

7F 1 6  ZAE37F 0 1 7 3 0  LD HL , ( BUF +2 ) ; GET Y 1  

7 F 1 9  EDSBEE7F 0 1 740 LD DE , < BUF + 1 3  ) ; GET Y2 
7F l D  87 0 1750 OR A 
7 F 1 E  ED52 0 1 760 SBC HL , DE 
7F20 3008 0 1 770 ; �� NC . CI'\Ti3 ; I F Y2<. Y 1 . Y=NEG . GOING 

7F 22 1 1 000 1 0 1 78� LD DE . 1 �0 H  ; Y  STEP :. 1  



MICR0·80 
P.O. BOX 21 3, GOODWOOO, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

7f2S ED53E57f 0 1790 LD ( BUF+4 : . .  DE. 
7f28 1 8 1 4  0 1 800 JR CNT 1 
7F2B 1 1 00FF 0 1 8 1 0  CNT6 LD DE . 0FF00H . ' '  ' I STEP .= - I  . 
7f2E ED53ES7F £ 1 820 LD t BUF+4 ) ,  DE ; COMES HEPt IF DY )I':-< AND 

� 
7f32 1 80B 0 1 830 J R  CI'\T 1 ; Y 1 )Y2 r. NE.G .  G O I N G  ·-:· ) 
7f 34 ED4BE.7 7F 0 1 840 XSTEP LD BC , ( BUF+6 ) ; SET UP COUNT 
7 F 3:3 1 1 000 1 0 1 89� LiJ DE , 100H : ?!. ST EP =" 1  
7F3B ED53E77f 0 1850 LD 1. Bllf+8 , ,  DE 

7f3F 04 0 1 900 CNT 1  I N C  B 
7F40 D9 0 1 3 1 0  CNT 1 A  EXX 

7f 4 1  CD7'C7F' 0 1. 920 CALL SET 
7f44 DS 0 1 930 EXX 

7F45 2RE 1 7F 0 1 840 LD HL , ( BUF ) ; GE..,. X 
7 F 4 8  ED5BE77f 0 1 950 LD DE , ( BUF +6 ) ; GET DX 
7 F 4C 1 9  0 19S0 ADD HL .• DE ; NEXT X 

' � 7f 4D 22E. 1 7f 0 1 97�1 LD C BUF ) ,  HL 
7F50 2AE37F '-1 1 880 LD HL , ( BUF+2 ) ; GET y 
7F"S3 ED5BE57f \0.:1 1 '380 LD DE , ( BUF+4 ) ; GET DY 

?rs7 1 9  02000 FtDD HL , DE : NEXT y 
7f58 22E37F �2Ct !.(' LD ( BUF+2 ) , HL 

7F5B 10E3 02020 DJNZ. CNT 1 R  : LOOP I F  NOT DONE 
7f"'=,D E 1  02[130 POF' HL 
7F5E C'3097E 02040 JP LP4 ; CHECK ND<T L I NE BEFORE 

02050 ; RETURNING 
?r6 1 E 1  02060 RETN POP HL 

7F 62 D 1  02070 POP DE 
7F63 C 1  02080 POP BC 
7F64 F 1  02093 RETRN POP AF ; RESTORE REG' S 
7f 65 E.D7 BEA7f 02 1 0 0  LD SP , !. Bt.JF + �� J ; RESTORE SP 
7F613 00 \12 1 1  ii) UECTR0 DEFt:· 3 ; CPIRRY (;1'1 W I TH BASIC PRCtG . 
7Ft:. A 0000 02 1 20 :JECT R 1  DEFW 0 : T t:) BE F I LLED W I T H  BAS I C  

02 1 30 ; RETURN ADDRESS 

7f6C 0 1 0 100 1?.2 1 40 D I IJ  L D  BC , 1  
?FSF 7A 02 1S0 LL: A , D  

....._ 7F 7 0 B3 £12 : 60 OR E 

7F7 l. C8 02 170 RET z 
7 f 7 2  0 1 0000 �2 1 80 LD BC . B  ; HL \..IALUE 
7F7S B7 02 1 90 LP2 OR A 
7f76 ED 52 02200 SBC HL , DE ; DE D J' lJ I SOP 
7f73 D8 022 1 £  R.ET c ; DuNE 

7f79 03 0222i<l INC BC ; BC -· QUOTIENT 
7f7!=\ 18F9 022311 JR LP2 ; LOOP Ul'lT I L L  DO�E 

02240 ; THE fOLL.OWil'IG SUBROUTINE. DOES ....... k \' -
1 ' ·.c.. SR'i'1E AS A SEH X ,  Y )  

02250 ; C011MFt.ND DOES UNDER BAS I C  
7f7C 3RE47F 02260 5ET LD A ,  ( BUF +3 ) : GET y 
7F7F 0600 0 �- - IA  L - · ·-· �D B , 0  : �ESET C OU>·!TER. 
7F 5 .i.  0E03 02280 LL C , 3  ; ( =DI V I SOR 
7f83 CDDC?f' 022'30 CALL SUBTR 

7F86 8 1  02300 ADD R , C  ; GET REMRINDER 
7F87 57 a23 1 �i LD D . A  ; D"'Y RE.M�I NDER 
7F88 21003C 02320 LD HL , 3C00H ; SET HL TO START OF tJID . �1EI'1 

7F8B 78 02330 LD A , B  

7F8•: 87 02340 OR A 
Jl7f8D 2808 02350 JR Z , BP0 

7F8F D5 '· 7 ,-:: � i  0236121 p:JSH DE 
7f90 1 1 400121 02370 LD DE , 64. ; 54 BYTES PER L I NE 
7r9::: 1 9  32380 LPCJ ADD H L , DE ; 64 • HL 



7F94 l0FD 

7F86 D l  

7F97 01300 

7F99 0E02 

7F9B 3AE27F" 

7F9E CDDC7F 

7fAl 8 1  

7FA2 SF 

7FA3 48 

7FA4 0600 

7FA6 09 

? F A? 3E0 1 

7FA9 42 

? F AA 0 4  

?FAB 05 

?FAC 2806 

?FAE CB27 

7FB0 CB27 

7FB2 1 {1FA 

7FB4 lC 

7FB5 l D  

7FB6 2802 

7FB8 CB27 

?FBA F680 

7F BC 4F 

7FBD 7C 

7FBE F63C 

7FC0 E63F 

7FC2 67 
7 F C 3  7E 

7 F C 4  FE80 

. 7F C 6  3002 

7FC8 3680 

?FCA 3f1E97F 

7FCD CB?F 

7FCF 2804 

7FD 1  7 9  

7FD2 B6 
7FD3 77 

7FD4 C 9  

7FD5 79 

7FDE ZF 

7FD7 A6 

?FD8 F 680 

?FD A  77 
7FDB C9 
?FDC 9 1  

?FDD D8 
7FDE 04 

?FDF 18FB 

000F 

?DDE 

00000 TOTAL 

MICRO· SO 
P.O. BOX 21 3, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

02390 DJNZ LP0 

0240e POP DE 

024 10 BP0 LD B , 0 

02 4 2 0  LD C , 2  

02430 LD A ,  ( BUF+ l )  

02440 Cf1LL SUBTR 

024S0 RDD A , C  

02460 LD E , A  i E""X REMAINDER 

0247!1 LD C , B  ; PREP ARC. FOR -

02480 LD B , 0  ; 16 BlT ADD 
02490 ADD HL , BC ; HL POINTS T O  VI DECc BY TE 

02500 LD A ,  l 

025 1 0  LD B , D  ; GET y REl1A11'lDER 

02520 l i·IC B ; SET FLAGS 

02530 DEC B 

025 4 0  J R  Z . BP l  ; SK I P  I F  ZERO 

02550 L P l  5LA A 

02560 SLA F1 

0257G DJNZ LP l 

02580 BP l INC E 

1212590 DEC E 

02S00 J R  Z , BP2 ; SK I P  IF ..., , ,  R.EI"'AINDER t' 
1!12E. 1 0  SLA A 

02'320 BP2 OR 80H 

02630 LD C , A  ; STORE GRAPHICS BYTE 

02640 LD H , H  ; MAKE SURE THAT ! .. n 
' .. _ W I LL 

02650 OR 3CH : ALWAYS STAY WITHIN 

02550 AND 3FH ; VIDEO MEMORY 

025?0 LD H , A  

02680 LD A ,  ( HL ) 

02590 CP 80H 

027 00 JR NC , BP3 

027 1 0  LD < HL ) .  80H 
02720 BP3 LD A , < BUF+ 8 )  

02730 E I T  7 , A  

02740 JR Z , RESET 

027S0 LD A , C  

02760 OR ( HL "> 
02770 LD ( HL ) .  A 

02780 RET 

02790 RESET LD A , C  

028�0 CPL 

028 1 0  AND ( HL J  
02820 OR 80H 

02830 LD C. HL ) ,  F! 
02840 REl 

02850 SUBTR SUB c 
02860 RET c 
02!::71:� I N C  B 

0288(1 J R  ';UBTR 
02890 BUF DEFS 15 

029012· END I t H T  

ERRORS 

� 

:. 

•· 

::-



MICR0-80 

-��•• BMON - PART 1 •• ••• 

75C4 : 00 48 45 58 2E 20 4 1  4 4  44 52 45 53 53 20 3F 20 
75D4 : 00 CD C9 0 1  2 1  C 4  75 CD 76 72 CD 1 3  7A 3E 0D D5 

75E4 : CD 33 0 0  ?C E6 F0 CD 4F 77 7C E6 0F CD 4F 77 7D 

7SF 4 :  E6 F 0  C D  4 F  77 7D E6 0f CD 4f 77 3E 20 CD 33 00 

7604 : 3E 3C CD 33 00 7E E6 F0 CD 4F 77 7E E6 0F CD 4 F  

76 1 4 :  77 3E 3E CD 33 00 3E 20 CD 33 00 D l  06 02 1 1  3D 

7624 : 7 2  D5 C D  49 00 D1 FE 0 1  CR 63 72 FE 08 28 AE FE 
7634 : 0A 20 03 23 1 8  A7 FE 30 38 E7 FE 58 28 96 FE SB 

76 4 4 :  2 0  03 2 B  18 98 FE 47 30 D8 D5 CD 33 00 D 1  1 2  1 3  

7654 : 1 0  CF 1 1  3D 72 L A  1 3 D6 30 FE 10 38 02 D6 07 CD 

7664 : 9A 75 4F 1A DE 30 FE 10 38 02 D6 07 8 1  77 23 C3 

767 4 :  E 1  75 2 1 C 4  75 CD 76 7 2  0 6  04 3E 20 CD 33 00 2 1  

7684 : E6 4 1  C D  F9 79 06 0 2  Z 1  ES 4 1  56 23 5E ?A 18 13 

7694 :  F E  3A 30 0B D6 30 CB 27 CB 27 CB 27 CB 27 C3 D6 

76A4 : 37 18 F 3  CD 94 76 57 7B FE 3A 30 0D D6 30 82 57 

76B4 : 2 3  DS 1 0  D6 E L  6C D l  62 E9 D6 37 18 F 1  

774D : C4 76 F E  10 D 4  68 77 FE 0A 30 08 C6 30 DS CD 33 
77SD : 00 D1 C9 C5 37 D5 CD 33 00 D1 CS CB 3F CB 3F CB 

776D : 3F CB 3F C9 2A 

7979 : 

798 9 :  

7999 : 

79A9 : 

79B'3 : 

79C9 : 

79fJ 9 :  

79E9 : 

79F 9 :  

7A09 : 

7A 1 9 :  

7A29 : 

7A39 : 

7A48 : 

7A59 : 

7A69 : 

7A7�. :  

7A89 : 

7A99 : 

7AA9 : 

7AB9: 

7AC 9 :  
7AD9 : 

7AE9 : 

7AF 9 :  

7B09 : 

7B 1 9 :  

7B23 : 

7B 3S : 

7B49 : 

7B5S : 

AC 78 5 3  54 4 1  52 54 20 45 4E 44 20 20 45 4E 54 

52 59 20 4E 4 1  4D 45 20 3F 0D 00 54 58 50 45 20 

3C 20 4 2  52 4 5  41 4B 20 3E 20 54 4F 20 53 54 4F 

50 20 4 4  55 SZ 49 4E 47 20 43 4 1  53 53 45 54 54 

45 20 4 9  2F 4F ZE 0D 00 CD C9 0 1  21 7B 79 CD 76 

72 1 8  57 CD 49 00 FE 01 Ch 63 72 FE 08 2 8  0E FE 

30 38 F 0 FE 47 30 EC CD 33 00 77 23 C9 5F 78 FE 

04 7B 30 DF Z B  04 C D  33 00 18 DB 06 04 21 32 72 

CD CC 79 i0 FB C9 7E 23 CD 94 76 4f 7E 23 FE 3A 
30 04 D6 30 1 8  �2 DE 37 8 1  C9 CD F 4  79 2 1  32 72 
CD fF 73 57 CD FF 78 SF EB C9 CD 1 3  ?A 22 3F 7 2  
3E 20 C D  33 0 0  CD 3 3  00 C D  1 3  ? A  2 2  4 1  72 3E 20 

CD 33 00 CD 13 ?A 22 43 72 3E 20 CD 33 00 CD 33 

00 06 0E 2 1  45 72 CD 49 00 F E  01 CA 63 72 FE 0D 

28 0D F E  08 28 32 77 23 CD 33 00 1 0  E9 1 8  06 3E 

20 77 2 3  1 0 FC 3E 0D CD 33 00 2 1  9 4  79 CD 76 72 

2A 4 1  72 ED 5B 3F 7 2  B7 ED 52 2 3  1 1  80 00 06 0 0  

B7 E D  52 38 1 1  04 1 8  f8 SF 78 FE 06 7 B  30 B 7  CD 

33 00 2B 04 18 B0 1 9  7D 32 26 7 2  21 45 72 Af C5 

CD 1 2  0 2  CD 87 02: C l  3E ��S CD 64 02 CS 06 06 ?E 

23 CD 64 02 10 FS 2A 3F 7 2 C 1  78 B7 28 3B CD 56 

72 3E 3C CD 64 02 7B CD 64 02 7D 57 CD 64 02 7 C  

CD 64 0 2  8 2  57 3 A  40 38 E 6  04 20 ZA 7 E  23 CD 64 

82 LD 20 LF 82 CD 64 02 tE 80 16 00 10 D0 E5 ED 

SB 41 7 2  P.7 E D  52 30 0E E 1  16 00 3A 26 72 06 0 1  
B7 28 03 SF 1 8  BB ZA 43 7 2  3E 78 CD 64 0 2  7D CD 
64 02 ? C  CD 64 02 CD F8 0 1  C3 63 72 42 4 1  53 49 

43 20 4 D  4f 4E 49 54 4F 52 20 42 59 20 45 2E 52 

2E 50 4 1  4 1  5� 20 28 43 29 2� 3 1  39 37 39 20 2 8  

4 8  4 9  54 2 0  3C 53 48 4 9  4 6  54 3E 20 SC 2 0  5 4  4F 

20 41 43 43 45 53 53 2E 23 42 4 1  53 49 43 20 50 
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7B69 : 
7B78 : 
7B88 : 
7B89 : 
7BA8 : 

?BB8 : 
7BC9 : 

7BD9 : 

7D5 8 :  

7DI38 : 

7D83 : 

7D93 : 

7DA3 : 

7DB 3 :  

?DC3 : 

7DD3 : 
7DE 3 :  

7DF 3 :  

7E03 : 

7E l 3 :  

7E23 : 

7E33: 

7E4 3 :  

7E53 : 

7E63 : 

7E7 3 :  
7E83: 

7E83 : 

7EA3 : 

7EB3 : 

?EC3 : 

7ED3: 

7EE3 : 

MICRO· SO 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

52 4F 47 52 4 i  4D 20 4 C  4F 43 4 1  54 48 4F 4E 53 
20 3A 20 53 54 41 52 54 20 3D 20 58 58 58 58 48 

20 2C 20 45 4E 44 20 3D 20 58 58 58 58 48 20 20 
CD 9F 7 B  C3 CC 06 CD C9 0 1  2 1  40 3C 22 20 40 1 �  
00 3C 2 1  25 7B 0 1  3D 00 ED B0 2 1  C6 7B 3E C3 32 

33 40 2 2  34 4 0  AF 32 15 40 Z l  99 7B C9 CD E3 03 

B7 C8 FE 1 A  CZ 85 7D ED 73 24 72 3 1  22 72 E5 2 �  

00 00 22 ZB 7 2  D5 C5 F5 DD E5 FD E5 C3 63 7 2  

1 3  C 9  CD C 3  0 1  2 1  15 4 0  36 0 0  F D  El D D  E t  F l  C l  
D l  E l  ED 7B 2 4  72 C 3  C C  0 6  

F 4  1F C5 0 1  0F 0 0  1 0  F E  0 D  20 F B  C l  C9 42 4 1  53 

48 43 20 4D 4F 4E 49 54 4F 52 20 56 45 52 2E 20 
31 ZE 32 20 20 43 4F 4D 4D 4i 4E 44 20 20 4C 49 

53 54 20 3A 0D ZD 2D ZD 20 53 45 4C 45 43 54 2� 
46 55 4E 43 54 49 4F 4E 20 21 21 Zl 20 2D ZD ZD 

0D 42 20 2D 20 52 45 54 55 52 4E 20 54 4F 20 42 

4 1  53 48 43 0D 52 20 2D 20 52 45 4F- 55 4D 42 45 

52 0D 4C 20 ZD 20 4 C  4F 4 1  44 20 42 41 53 4 9  43 

20 50 5 2  4F 47 52 4 1  4D 0D 4D 20 ZD 20 4D 45 52 

47 45 20 42 4 1  53 48 43 20 50 52 4F 47 52 4 1  4D 

0D 50 2 0  ZD 20 S0 52 4F 54 45 43 54 2 0  50 52 4F 

47 52 4 1  4D 0D 56 20 2D 20 �C 48 53 54 20 56 4 1  

52 49 4 1 42 4C 45 53 20 55 53 45 44 20 48 4E 20 
50 52 4F 47 52 4 1  4D 0D 53 20 2D 20 52 45 53 54 

4F 52 4 5  20 50 52 4F 47 52 4 1  4D 0D 47 20 ZD 20 
47 4F 54 4F 20 48 45 58 20 4C 4F 43 41 54 48 4F 

4E 00 44 20 ZD 20 44 4 5  43 ZE 20 54 4F 20 48 4S 
58 2E 20 43 4F 4E 56 45 52 53 49 4F 4E BD 48 20 
ZD 20 48 45 58 2E 20 54 4F 20 4 4  45 43 ZE 20 43 

4F 4E 56 45 52 53 49 4F 4E 0D 46 20 2D 20 43 4 1  

4E 43 4 5  4C 20 50 5 2  4F 5 4  4 5  43 54 4 9  4F 4 E 0D 
45 20 2D 20 45 44 49 5 4  20 4D 45 4D 4F 52 59 0D 
43 20 2D 20 4 3  4F 50 59 20 4D 45 4D 4F 52 SS 20 

7E F 3 :  5 4  4F 

7345 
73F8 
7BF8 

7588 

752A 
789A 

75�.7 

76( 1 

78 1 B  

7546 

(' ""  • .,.1  • .J 
C3 

C3 

C3 

C3 
C3 
C3 

63 
63 

63 
53 
63 
53 
63 

63 

63 

-,-, • ..:.. 

72 
72 
72 
7 2  
72 
72 

7� • C.. 
C3 6� 72 
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MICRO· SO 
P.O. BOX 21 3, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

100 ' HEX MONI T OR i N  BASI C - FULLY DEBUGGED 1 

1 10 ' AUTHOR PETER. G .  HARTLEY 

1 20 · COPYRI GHT ( ( )  1 980 , PETER G .  HARTLEY AI'ID " M I CR0 - 8 0" 

130 CL EAR550 : DEF INT A - X :  DEF DBLS : DEFSTRZ: POKE 165S3 , 255 : 0NERRORGOT0500 
140 CLS : PRINT � M E N U 

X. - EXAMINE MEMORY BL OCK 

E - EDIT MEMORY BLOCK 

P - PUNCH MEMORY BL OCK T O  TAPE 

L - LOAD MEMORY BLOCK F ROM TAPE 

PLEASE SELECT OPT I ON " ; 

PAGE. 5 2  

150 GOSUB480 : IFZD• , · x • THENGOSUB220 ELSEIFZDS= " E " THENGOSUB260 E�SEI FZDS= " P "TH 

ENGOSUE300 ELSE IFZDS= " L " GOSUB340 

1£0 GOT 0 1 40 

170 DATA0 , 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , A . B , C , D , E , F  

180 RESTORE : V =Ia 

190 READZRS : I FZRSOZ1JS THEN V=U+ l : GOT O l 90 : ELSERETURN 

200 RESTORE : F ORKl.J=0T0\) : RERDZVS : NEXT : IFTAPE=77THENZZf.=ZZS+ZVf.: KCo:I<.C.+ 1 :  RETURN : ELSE 

RETURN 

2 1 D  CLS : PRINT " STARTING ADDRESS " ; : GOSUB450 : I NP\JTZSS : GOSUB460 : RETURN 

220 GOSUB2 10 : CLS : PRIHT " AUTOMAT I C  HEX L I ST I NG OF MEMORY FROM " ; S ; " 

TO HALT L I ST I NG PRESS > > @ < <  

TO RESTART PPESS » @ « 

TO ABORT PP�SS >ENTER< 

. .  
' 

230 GOSUB400 : G05UB470 : I F ZDS= " @ " THEMGOSUB250 ELS[I FZDS=CHR$C 1 3 HHE:NRETURN 

240 �OT0230 

250 ZDS= "  " : GOSUB470 : I FZDS== " @  " THEN230 ELSE250 

260 GOSUK' l 0  : CLS : P R i tH " MEMORY EDITING FROI'I ADDRESS " ;  S ; " 

TO END E D I T I NG ENTER A > >  � < <  
TO LEAl.JE LOCFIT I ON UNC HANGED HIT ) )  ENTER < <. 
TO ENTER NEW START I �G ADDRESS ENTER A > > N < < 

. .  
• 

270 GOSUB380 : GOSUB 4 10 : ZVS= " " :  UlPUTZVt: : IFZVS= · � ·  THENRETURI'IELSE I F Z\)l= " •THENS=S 

+ 1 :  GOT0270 : ELSEIF Zl)S = " N . THENGOT 0260 

280 L=LEN < ZVS ) : lFL< 2 THEt'l 270 ELSE IF L >Z THEN Zl)S=RI GHTSC ZVS , 2 ) 

290 ZZ S=ZIJt. : ZV'i- =LEF T ! H ZZS ,  l ) : GQSIJB 180 : fi=V : ZVS=RlGHT S t ZZ$ , l ) : GOSUB 18C : A=A• 1 6+ 

V : POKES , R : S=S+ l : �C T Q 270 

300 CLS : INPUT " PROGPAM NAME " ; ZNS : GQ�:UB2 1 0  : SS""S : CLS : PRINT " MEMORY DUMP T O  TAPE OF 

" ; ZN$ ; " FROM �DDRCSS " ; S "  

TO • ; : PR1l'IT " F Hi l SHING ADDRESS" ; : GOSUB450 : INPUTZSS: GOSUB460 

3 1 0  SF �'=. : CLS : PR UH " MEMORY DUMP TO TAPE OF " ; ZNS ; "  FROM " ; SS : " TO 
. : S� ; : PRHIT " ENTRY ADDRESS " ; : INPUTZS$ : GOSUB460 



MICR0-80 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA 

TELEPHONE (08) 381 8542 

320 CLS : PRINT " TAPE DUMP OF • ; ZNS ; • 

FROM • ; SS ; " 

TO " ; SF ; • 

" ;  S ;  " ENTRY POINT 

PAGE 

" ; : INPUT . H lT > > ENT ER < <  WHEN CASSETTE READY TO RECORD " ; ZCS : ST•S : S=SS : PRINT.- l . S  

S ,  SF , ST , ZN!". : CLS : PRINT " TRPE DUMP 11� PROGRESS " : PRINT : ZZ$= " " : KC = 0 :  K!<.=0 : ZI'·!S- = • ' :  ·.< ��FRE 
( 0 )  

330 TAPE= 0 : GOSUB380 : TAPE=77 : FORKL=0T 0 1 S : GOSUB4 10 : S �S+ 1 : IFKC=248 OR S=SF + l  TH 

ENGOSUB430 : NEXT : GOT0330 : ELSENEXT : GOT0330 

340 CLS : INPUT " I F YOU HAVE NOT PROTECTED HIGH MEMORY , THIS 'W I LL BE A WASTE OF 

EVERYONE' S TIME . H I T  ) )  ENTER < <  WHEN CASSETTE READY TO PLAY " ; ZZS : ZS= " . :  INPUT�-

1 ,  S S ,  SF . ST , ZNS : POKE 16553 , 255 : CLS : PRINT · sTARTING ADDRESS" ; SS . :  S= S<:=. : GOSUB380 : PRI 
NT 

350 PRINT " F I NISHING ADDRESS " ; SF , : S =SF : GOSUB380 : PRINT : PRINT " SYSTEM ENTRY ADORES 

S / " ; S1 , : S=ST : GOSUB380 : PRINT : PRIN T " PROGRAM . NAME " ; ZN$ : ZNS=" " : : S=SS : KC=15 

360 INPUT+-· 1 ,  ZZS : POKE 1S553 , 255 : L=I_EN< ZZS ) :  FORK.Z= lTOL STEP 2 :  IFKC:= 16GOSUB380 : KC� 

370 GOSUB420 : ZVS=MIDS< ZZS , KZ , 1 ) :  PRINTZVS; : GOSUB180 : DD=•J : ZVS=MIDSl.r ZZS , KZ+l , l )  
: PR I NTZVS ; • " ; : GOSUE 18e. : DD=DD• 16+V : POKESX , DD : S=S+ 1 :  I<. C=KC+ 1 :  I FS< >SF+ 1 THEI'INEXTK 
Z : GOT0360 : ELSEGOT 0 4 4 0  

380 GOSUB420 : A l = I NT! SD/4096 ) :  SD=SD - (  A l •409S ) :  AZ=INH SD/256 ) : SD=SD - ( A2•2SB ) :  A3= 

i NT( SD / 1 6 ) : A4=SD-A3• 16 

390 K.L=0 : V=A 1 : GOSUB200 : PRI NTZVS ; : Vw:AZ : GOSIJB200 : PR I NTZVS ; : \..I=R3 : GOSUB200 : PR I  

NTZVS ; : V=F14 : GOSUB200 : PR I NTZVS . : RETURN 

400 GOSUB380 : FORKL=0T015 : GOSUB4 10 : S=S+ 1 :  NEXT : R.'ETUR.N 

4 1 0  GOSUB420 : l)U�,PEEK( SX ) :  V"'INH VV/16 ) :  VV=\N -V• l 6 : GOSUB200 : ?RT.NTZVS ; : lv'=VV : GOS 

UB200 : PR INTZVS ; .  " ; : RETURN 

420 l�S< 32768THENSX=S : SD=S : R:ETU R!'i : ELSESX= ( S -32767 ) • - 1 : SD=32767 - SX : RETURN 

430 IFTAPE< )7TTHENRETURNELSEPR I H T t - 1 ,  ZZS: ZZS= " " :  KC=0 : IFS=SF + l.. THENGOT0440 EL=·ER 

ETURI'I 

440 PRINT : PR I N1 " TRPE DUMP COMPLE1'ED - HIT » ENTER <. <  FOR MENU " : G O S UB480 : RUN 

450 PRINT " 

DEC IMAL 

HCI. 

" ; : RETURN 

460 ZHS=R I GHTS (  25' , 1 ) :  L=LENC 2.SS ) : I F ZHS< > " H " THENS=VAU ZSS ) :  RETURN : ELSES:0 : F OPKL"' 1 

TOL - 1 :  ZV�=MIDS( ZS$ , l<L , 1 ) : GOSUB 1 80 : S=S• l6+V: liEXTKL: RETURN 

470 ZDS=I NI<.EY S : RETURN 
480 ZDS=INKEYS : ZDS= " " 

490 ZDS=I NKEY S :  IFZDS.= " "  THEN 490 ELSERETURN 

500 lFERR/2+ !. = 4 THEl'iC L S : PR I NT " OUT OF DATA ERROR 

PROBABLY CAUSED BY A TAPE- READING ERROR 

STRING DATP READ FROM CASSETTE WAS 

" ; ZZS : PRINT " L AST BYTE ENTERED WAS " ; S - 1 ; "  

H I T > >  ENTER <. < TO f<'ESUME WITH BY T E " ; S ; "  F AULTY " : INPUTZQS: ZRS= " X " : ZV ! = " X " : V=0 : RE 
SUME 1 90 

5 1 0  RESUME 1 30 



MICR0·80 
P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA 

TEL EPHONE (08) 381 8542 
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•••• • MINI MACHINE LANGUAGE SAVE ROUT INE IN BAS I C  - L2/4K •••�• 

20 ' AUTHOR PET E R  G .  HARTLEY 
..:: 30 ' COPYRIGHT PETER G .  HARTLEY AND " M ICR0 - 80 " 

100 CLS : CLERR480 : DEF INTA - Y : DEFSTRZ : INPUT M STARTING ADDRESS 
ENDING ADDRESS 

ENTRY ADDRESS 

NAME " ; SS , SF , S T , ZNS 

1 1 0 CLS : INPUT " H IT > >  ENTER < <  WHEN CASSET TE READY T O  RECORD " ; ZQS � PR I NT . - 1 . SS , SF ,  
ST , ZNS: ZNS= " " : KS=0 : P 1 � 192 : P2=62 

120 C LS : KC � 1 6 : PRINT @ 1 28 , " PLEASE ENTER THE LI ST ING I N  HEX 

IF YOU MAKE A MI STAKE , DO NOT HIT ENTER , 
JUST ADD EXTRA D I G 1 T S  UNT I L  THE LAST TWO 

'�- ARE CORRECT - THESE ARE ALL THE PROGRAM 
W ILL RECOGNISE . "  
130 FORS=SSTOSF 
1 4e IFKC= l 5  THEN KC= 0 : POKE 164 l 6 , P 1 : POKE 1 64 17 , P2 : PR I NTS . : P 1 =PEEK( 164 1 6 ) : P2=PEEKC 1 

6"i 1 7 ) 

150 I F KS � 1 2 4  THEN KS=0 : PR I NT@7 4 , " T A P E  D U M P  I N  P R 0 G R E S S " ; :PR 

INT . - 1 , ZZS : ZZS= " " : PR I NT�74 , ·  " ; : IF S = >S 

F PRINT@74 , �T A P E D U M P I S C 0 M P L E T E D • :  END 
160 PRINT'!l0, · " ;  : P  

R INT@0 , " " ;  : INPUTZBS : L=LEN( ZBS ) : IFL<2GOT 0 160 

170 ZBS=RIGHT S( ZBS , 2 ) : ZZS=ZZS+ZB S : ZBS=ZBS+ " · : �OKE164 16 , P 1 : POKE 164 1 7 , P2: PRINTZBS 
; : P 1 =PEEK( 1 64 1 6 ) :  P2=PEEK( 164 17 ) :  KC=KC+ 1 :  KS=KS+ 1 :  lFS=SFTHENKS= 124 : GOT 0 150ELSEND'T 
s 

••••• MINI MACH I NE LANGUAGE LOADER I N  BASIC ••• •• 

10 CLEAR260: DEF INT A - X : DEF DBLS : DEFSTRZ: POKE16553 , 25S : : GOSUB60 

20 DATA0 , l , 2 , 3 , 4 , 5 , 5 , 7 , 8 , 9 , A , B . C , D , E , F  
30 RESTORE : V=0 

40 READZRS : I F ZRS< >ZI..JS THEN V=V+ 1 :  GOT040 : ELSERETURN 

50 RESTORE : FORKV=0T OV: READZVS : NEXT : RETURN 

: GOTOH'.:l 

60 CLS : I NPUT " I F YOU HAVE NOT PROTECTED HIGH MEMORY , THIS W I LL BE A WASTE OF 
EVERYONE' S T IM E . H I T  > > ENTER < <  WHEN CASSETTE READY TO PLAY " ; ZZS : ZS= " " : INPUT• -
1 ,  SS , SF , ST , ZNS: POK.E1 6553 , 255 : CLS : PRINT " START ING ADDRESS• ; S S , : S=SS : GOSUB100 : PRI 

NT 

70 PRINT " F I N ISHING ADDRESS " ; SF , : S=SF : GOSUB100 : PRINT : PRINT " SYSTEM ENTRY ADDRESS 

/ '' ; ST , : S=ST : GOSUB 1 0 0  : PRINT : PRINT " PROGRAM NAME " ; ZNS : ZNS= " " : : S=SS : KC=16 
80 INPUTi - 1 , ZZ S : POKE 1 6553 , 25S: L=LEN( ZZS ) : F ORKZ= 1TOL STEP2 : IFKC= 16GOSUB 100 : KC=0 

90 GOSU B 1 30 : ZVS=MIDS( ZZS , KZ , l ) : PRI NTZVS ; : GOSUB30 : DD=V : ZVSxMIDS( ZZS , KZ+ 1 , 1 ) : 

PRINT ZVS ; �  • ; : GOSUB30 : DD=DD• 16+V : POKESX , DD : S=S+ 1 : KC=KC + 1 : IFS< >SF+ 1THENNEXTKZ : 
GOT080 : ELSEGO T 0 1 4 0  

100 GOSU B 1 30 : A 1= IN T ( SD/ 4096 ) : SD=SD- ( A 1• 4096 ) : A2= I NTC SD/256 ) : SD=SD - < A2•256 ) : A3= 
l NI C SD / 1 6 ) : A4=SD-A3• 16 

1 L-1 KL=0 : V=f\1 : GOSUBS0 : PRINT ZVS ; : V=A2 : GOSUB50 : PRINTZV!f. ; : l)=F\3 : GOSUB50 : PRI 

NTZVS ; : V=A4 : GOSUB5B : PRINTZUS, : RETURN 
1 20 STOP : GOSIJB 100 : FORKL =0T0 1 5 :  GOSUB : S=S+ 1 :  NEXT : RETURN 

130 IF5( 32768THENSX=S : SD=S : RETUR N : ELSESX=< S - 32767 >• - 1 : SD=32767 - SX : RET URN 
L 4 0  PRINT : PRINI " 1APE DUMP COMPLETED . " : STOP 
1 50 ZDS=INKEY S : P..EIURN 



To : MICR0-80 

MICR0-80 
P.O. BOX 21 3, GOODWOOD, S.A. 6034 AUSTRALIA 

TEL EPHONE (08) 381 8642 

APPLICATION FORM 

FOR PUBLICATION OF A PROGRAM 

P l e a s e  consider the enclosed program for publication : 

IN MICR0-80 

ON CASSETTE OR D I SK ONLY 

D 
Tick 
one 

D 
only 

!NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • • . . • . . . . • • . • • . . . • • • • •  • • 

�DRESS . . . . . . . . . . . . • . . . . . . . . . • . • • • • • . • . . . • • . . • . . . • . . • • . . . . . . • •  • • · • • • • • • •  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . POST CODE • • • • • • • • •  

CHECK LIST 

Make sure you have PRINTED the following information clearly on your 
ca s s e tte or d i s k :  

YOUR NAME AND ADDRESS 
PROGRAM NAME 
MEMORY S I ZE 
LEVEL 1 ,  LEVEL 2 ,  BASIC 2 . 2 ,  SYSTEM 1 or 2 ,  EDTASM 
HOW TO START PROGRAM (Eg . Enter/32���) 

Make sure you include the fol lowing informa t ion with your cassette or disk : 

EXPLANATION OF WHAT THE PROGRAM DOES AND HOW TO USE IT 

DESCRIPTION OF HOW TO CHANGE IT FOR DIFFERENT MEMORY SIZES 
AND DIFFERENT LEVELS OF BASIC 

THE S I ZE OF MEMORY REQUIRED AND TYPE OF SYSTEM NEEDED TO RUN IT 
(Eg . LEVEL l 4 K ,  3 2K WITH 2 DISK DRIVES ETC J 

START , END AND ENTRY POINT FOR MACHINE LANGUAGE PROGRAMS 

ANY SIMPLE CHANGES WHICH CAN BE MADE TO MAKE IT MORE FLEXIBLE 
OR USEFUL 

DON ' T  FORGET A STAMPED SELF -ADDRESSED ENVELOPE IF YOU WANT YOUR 
CASSETTE OR DISK RETURNED . 




