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s+ ABOUT MICRO-80 #s

MICKRO-80 is the first Australian monthly magazine devoted entirely to the
TRS-80 microcomputer. It is available by subscription $24.00 for 12 months or
by mail order at $2.58 per copy. €A cassette containing all tha proarems in
each month’ s ((ssue is available for an additional $3.50 or o combined annual
subscription to both magazine and cassette, is available for $50.00. Special
bulk purchase rates are also available to computer shops etatc. Please use
the form in this issue to order your copy or subscription.

The purpose of MICRO-80 is to publish software and other information to help
you get the most from your TRS-80 computer and its peripherals. MICRO-80 is
in no way connected with the TANDY organisation,

s+ WE WILL BUY YOUR PROGRAMS ##

Most of the information we publish is provided by our readers, to whom we pay
royalties. An application form containing full details of how you can wuse
your TRS-80 to earn some extra income is included in every issue.

8 CONTERT ss

Each month we publish at least one app!ications program in Level 1 BASIC, one
in Levet 2 BASIC and one in DISK BASIC (or Disk. compatibie Level 2), We aslo
publish Utitity programs in Level 2 BASIC and Machine language. At least
every second issue has an article on hardware modif ications or a
constructional article for useful peripherals. In addition, we run articles
on programming techniques both in Assembly languaga ond BASIC, we print news
from TRS-80 Users Clubs, letters to the Editor and new product revieuws.

#% RADUVERTISING #s

We occept camera ready copy for display advertising at thae fol lowing rates:
- FULL PAGE € 1Scm wide x 24cm high) $120
- /2 PAGE (19cm wida % l4cm high) & 64
- 174 PAGE < 19cm wide x ¢ cm high) & 3@

Classified ads are $8.080 for up to 50 words. Ads must be submitted by the
1Sth of each month in order to appear in the following month’'s issue. A
Company Order or payment must be included with the advert.

#8 TRS5-80 USERS CLUB NEWS ss

We ara prepared to print news 0f the activities of TRS-80 Users Clubs up to a
maximum of 2808 words per Club per month, space permitting. Copy must be TYPED
with DOUBLE LINE SPACING and reach us NO LATER than the 15th of each month in
order to appear in the following month’ s issue.

8 COPYRIGHT +s

All the material published in this wagazine is under copuyright. That means
that you must not copy it, eaexcept for your own use. This applies to
photocopying the magazine i1tself§ or making copies of programs on tape or
disk.

" g
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sssss EDITORIAL ssss«

We are del ighted to announce that Peter Hartley and Eddy Paay, two of our most

regular contributors, have joined ws us fAssociate Editors. Eddy will
concentrate on Machine Language and Disk BASIC programs whilst Peter will
concentrate on Level 1 and Level 2 programs. Both will help with hardware
articles, answering readers letters etc.. We are very happy that Peter and
Eddy have joined us not only because they are nice blokes and very competant
but also because it will help us to achieve some of our objectives which,
unti1l now, we have not had the time to do. In particular. we want to gqive

much wmore explancgtion about the inner workings of the programs we publish.
This should help you in writing your own programs and make the magezine even
more wuseful. Secondly, we should now be able to ensure that the programs
written by our own staff cre much more thoroughly debugged. Those of you whe
tried tg  wuse MONITOR in BASIC, pub!ished last month, wil! welcome that piece
of news'! Finally, a commercial, both Eddy and Peter are very experiencead
TRE-BB orogrammers and both are willing to do contract programming at very
reasonable rates. So, if you want assistance in developing a program, you
coul!d do much worse than to get in touch with one or the other of them. (Use
MICRO-80° s address initially)d.

At the suggestion of several of our readers, we have introduced a new feature

this month called - Recder’'s Reguests. It is a list of articles, information,
reveiws, programs etc., which you, our readers, have written in asking us to
include in future issues. Why not send in your own requests? 1f you are
thinking of writing a program or article for us to publish look at this list
first and see what is needed. Incidentally, when nou do write in  for any
reason, why nat tell us what eguipment you have {(i.e. L1/74K, LZ2/1BK etc.) that
will help us assess the type of pregrams we should he pubtishing, too.

#4 ABOUT EDUCATIONML PROGRAMS s
We have hagd several educational programs submitted to us for publication.

Unfortunately, we have had to re ject them al! so far. It only seems fair for
us to state our poticy in this area, so that all our readers know where we
stand.

Firstiu. we bel ieve the role of microcomputers as educational tools is a wvast
and important one as yet largeiy unfulfil!led. However, there i1s a number of
important points to consider:
- most young children have never had an encounter with a computer

ani, 1f their first one is not plteasant, it could condition their future

attitudes to their Jong term detriment in a worlid where computers will
become more and more common.

- Dne of the mozt common means of learning is by trial and error. The
rcie of the teacher is to assist the student to learn from mistckes as
well as from success. Telling a student that he is o "DUMMY" becaguse

he gets a probiem wrong, must violate just about every rule in the teacher’s

book. We would go so far as to say that a program which simply re jects
wrong answers is nat a teaching program at all! but simply a gradinag or
testing program. One that abuses the student for a wrong answer

is totally unacceptab!le.

- If you want to develop a REAL teaching proaram and yowu are nct a teacher
ycurself, why not find someone who is, %o work glongside you. If there
is a teacher reading this column, perhaps he ar she would |1ke to write
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an artaicle explaining the fundamentals of developing gcod teaching programs

- Above aill, teaching programs should be interesting. In fact., sne of
the tests we carried out on the programs =ubmitied for consideroction,
was to try them out on the Associate Editorial offspring.
The *wrong Dummy® type of programs held their attention fer only o ¢ouw
minutes. Vhereasz, Hangman, particularly when thay wer2 entering the
words themselves, held their attention for hours. Th1s is a test we shall
continue to wse in assessing the worth of educational programs for
the youno. ’

Finally, don’t get wvs wrong, we would dearly love to b= inuvolved in the
publicat:ion of gQood educational programs. But theu must be #$irst rgte and
reaglly educationot before we will oublish them.

ss ABOUT OQUR LIGHT PEN =+«

Last wmonth, we told you that our prototype tight pen was prowving unreliable
and that we wouild delay publishing it unti! we had i1t really sorted. That
disappointed severa! of our readers. There are alsc zevaral commercic! pens
being sold which work on the same principle as our prototype. Pater Hartiey
has tried at |east one of these and made ar improvement on it, so we asked him
to write a constructienal article describing how you can make ycur ocwn 1|ight
pen for well under $5.00. Re will stil) develop an improved design, for
puh! ication in a few months time, but for those who cort” t wait, uyow will find
Peter’s Simple Light Pen article in this issue. The secret to this type 5§
pen is the software, which is where MICRC-83 can reailiy help you and, {from
time to time, we will publish programs to use with your light pen.

+% THE AMNALOGUE CLOCK #s

Last month we promised you an analegue cléck progras, i2. cne that has a diaf
!ike a neormal clock. The special! feature of this clock i1z that it wuses this
month’s SET 2 program to redraw the hands very rapigdiy. This menth has turnad

into a real bumper issue and we ran out cf =poce, so somethina had to be heild

over and that's the analogue clock. LlLook for it next month, without fail.
-BBBho-

5555 NEXT MONTH S ISSUE #ssss

The March issue of MICRO-88 will contain at ieast the following prearams:

LEARNING NIM (L 1> The well known match stick game but,
in one mode, the computer actually learns
how to improve itz game. This is a
demonstration of a simple form of
artificial intel)igence.

LUNAR LANDER (L13 If Apolto had been as difficult to
control as this landing module, there
would be even more craters on the moon'!
You fly blind using the instrument panel
on the screen to guide you to almost
certain destruction!



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA

R1ICOCHET (L2)

INUADERS (L2)

TWO RANBOM NUMBER (L2)

GENRERATOR TESTS

ANALOGUE CLOCK (LZ2)

BMON - Part 2
w/c }anguage

ABBREVIATED ABBREVIATIONS

IN LEVEL 1

DOUBLE THE STORAGE CAPACITY

OF YOUR DISKS.

March’ s issue will
Programming.

TELEPHONE (08) 3818542

FRGE 4
For all those Level 2 owners who though*t
converting a Ll program toc run in L2 was a
plece of cake. This is the same game
descr ibed last month but this time it
wil) ruon on a L2/74K machine.

Invaders is reputedly the most popular of the
electronic arcade gamas. Now ynu can save
28cents each time you run i1t on your

TRS-8B8. Get the invaders with your laser
cannon before they get yowu.

These programs will enable you to test the
randomness of your TRS-B®' s random
generator. More than that though.

it demonstrates haw to draw bar-charts

in BASIC.

This cinck program has beern heid over
from the Februgry issue due to !ack of
space. It features a very realistac
clock farce and the hands arege redrawn very
rapidly using the SET 2 zommand

publ ished this month.

Part 2 of this great utility grogram.
Eddy hasn’'t told us yet which commands
you will get in Part 2 but yen knocw they
wilt be vseful.

Char) ie Bartliett exntainzs hew to squeeze
2 quart into a pint pcoct en Level 1
machines using some abbreviations

that even Tandy didn t know they hnad.

If you have a Tandy BDisk drive, you

are probably only usi1ng one side of

each disk. This article gives ycu fu!|
instructions and a template Lc enahle you
to use both sides of the disk. Do
modifications are required to the disk
drives. This article alone will pau

for your MICRO®-88 subscription seueral
t.imes over'

contain the next installment on Assembly Languaaqe

-B0vLB-
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ssss3 ASSEMBLY LANGUAGE PROGRAMMING - Part 2 sssss
Last month, we described the memory mapping of the TRS-88 and the various
types of memory used. MWe also introduced Hexadecimal arithmetic and the ASCII
code for representing alphanumeric symbols. This month we will took inside

the 2 88 Microprocessor itself to see how it is arranged (its architecture:’
and how to wse it (its addressing modes’i. fAs you start to gat into assembly

language programming yoursa!f, you will find it useful to have at teast one
reference book which gives you a list of atl the Z 88 instructions., addressing
modes etc. Tandy sellis a book called *"TRS-80 Assemby Language Programming”.
1t is oniy $3.95 and is good value. Because it has been written for the
TRS-88, it is also very relevant to your computer. We recommend that you buy

this bock to augment the information in this series of articles.

8% 2 88 Architecture %%

The key to the functioning of the 2 88 CPU is its register =z=et. A register is
really a memory location in the CPU. It is similar te the memory in a "memory
calculator”". The Z 88 has 22 registers, 17 of which contain & bits. 4 contain
16 bits and 1 contains 7 bits. These are shown disgrammatically beiow: -

The wide block in the diagram contains the 165, 8-bit, general purpose
registers. These are subdivided into two blocks of eight registers each. The
registers A, F, B, C, D, E, H and L are known as the MAIN register set whilst
R, P, PB,C, D, FE, H and L' are called the ALTERNATIVUL register saet or
sometimes, the primed registers, since the symbol ' is pronounced “prime”.
The main register set is the one most commonly used., the calternative register
set can only be accessed by two instructions, which exchange the contents of

the main set with the alternative set. Onty one of these two sets of
registers can be active at any one time. 1t is not necessary to wuse the
alternative set at a!l indeed, Level 2 BASIC never uses the alternative set
al though Disk BASIC does. Of the 1b general purpose registers, A ond F are
the two most important. A is sometimes cal led the "ACCUMULATOR® and many

operations carried out by the Z2 89 must use the contents of the 8 register as
one of the operands with the other operand coming from memory. or one of the
other registers. gt the programmers discretion. F is usually called the FLAG
register because the individual bits in it are used by the Z 83 to indicate
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the status of the ZPU before and aftar operations. F is never used by the
programmer in computations. Instead, it is automatically set by the resulss
of computations i1n *he other registers. The remaining general purpose
registers can be usad eirthar as 8-bit registers or as 16-bit register pairs,
in which case B is always pair=d with C, D with £ and B with L to give BC, DE
and HL.

The remaining 8-bit register 1s the Interrupt register 1. The Z B8 has a very
sophisticoted 1nterrupt handling capabil ity which enahles axternal devicaes tc
take over contro! of the computer when they need to. For example, you might
want to use your TRS-BB as a burglar alarm as wel) as the computer. In thet
case, you couid arrange the window and door switches to connect to the
computer througb an inputsoutput port so that, when someone opens a window. a

bit in the port is set, the computer senses this and operates an alarm,., ¢ia
another port. That would be fine, but if tha TRS-BB spent ail 1ts time
sitting looking at the switch port waiting for +the occasionatl buratcr you

would have o pretty expensive retay. The way to handla this situation is to
use the 2 88 s 1nterrupt hand! ing capability. The ecperation of ana of ths
burgiar a'arm switches would be sensad by one ot the interrupt |ines NMI

(non-masksble interrupt = pin 17 on the 2 B@A) or INT (maskable interrupt - oirn
I8 on the 2 8B). When an interrupt i3 received, the computer finishes 1its
currant instruction then proceeds to deal with the interrupt (unlezss the

acceptance of a maskablie interrupt on pin 1% has been 1ohibited by the
programmer . I+ does this by jumping to a location in memory where a orogram

is stored that wi!'t handle the interrypting davice (in the case of ithe bwurglar
alarm, the program mil| presumably ring a bel! through an outprt cort’. Bter
dealing with ine intarrupt, the Z 88 returns to the point in the orogram where
it left off and proceeds as if nothing had happened. The 1 regiszter is wused
to  tell the 2 BO where abouts in memory it will find the interrust hand! ing
program (for mode £, maskable interrupts only). The whoie subject of

interrupt handling on the 2 g8 is a fairly compiex one ard m:ght he the
sub ject of a separate article later on.

The 7-bit reqgister 1s the F register. 1t iz us
dynamic RAM’ = of the sort used in the TR% S
retreshed by reading their contents every 2 millisecond The XK register does
this automaticaily ducring a ti1me when the Z

L

register is not wused for writing programs

cessing memory. The R

Of the four 1E-bit registers, 1X and 1Y are INDEX reqisters. They are used 1n

the indexed addressing mode. This 13 a powerful moda of oddressinag
particularly when tables of data are stored in memoru. Inda~¥ad adZressing
will be described in detail in a later installment.

The other t+we 1B6-bit registers are SP, the STACK POINTER and PC the PROGRAM
COUNTER. SF must always point to a free area in RAM which can be used for
storage of uvclues whilst the computer is sxecuting a program. Trouble occurs
1f you et the SF get away from you so that it points to the program area or
ROM cr, if your program overwrites %he stack. The program counter PC controls
the order in which 1astructions ars executed. While one 1nstruction is being
executed, FC always contains the addraess of the next instruction. This is
done autnmatical!'y by the 2 8B which adds the number o4 butes 1n the
instruction 1t has just FETCHER to the contents of the PC. When a wmp i3
executed, the new mewmory tocotion tor the jump 1s forced intn i1hes PC so the PC
causes the Z2 BZ to go to that new \ocation,
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s DATA TRANSFERS #»
The 2 80 terminolngy for transferring data %ockwards and forwards between ¢

memory {ocation and a register in the CPU is simpler than in most other
computers which use terms | ike LOAD, STORE and MOVUE depending on where the
data originates from ond where it ends up. <Z 88 programmers use only one term

for transferring data LOAD, which is abbreviated intoc mnemonic form as 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 presence or
absence of brackets.

Eg. LD A, (45)
meansi- load the contents of memory address 45 into register A.
but LD (45), A

means:- toad memory address 45 with the contents of register A.
The brackets around 45 indicate that 45 is the address of a memory |ocation.
If there were no brackets viz. :

LD A, 4%
then the value 45 woul!d be loaded into the A register.
The rule concerning brackets is a fundamental one in describing the 2 88
instruction set and programming in Assembly Language. Whenever hrackets
enclose an operand it means that that operand specifies an address, not a dato
vatlue. This also applies to the movement of data betwsen two registers:

Eg. LD A, B
puts the value in register B into register A.
LD A, (HL)
puts the value at the memory address represented by the value in the HL
into register A.

s USING THE REGISTERS sa

As was stated eartier, the Accumulator or A register is the most imoortant.
A1l  B-bit logical and arithmetical operations require that the A register
contains one of the operands and the resutt is always left in A. A number of
the instructions which fetch or store a byte in memory also on'u allow A to be
used. These operations could be carried out using another register but this
would require an additional instruction.

The HL register pair is also very important. It acts as the Accumulater for
16-bit arithmetical operations (there are no 16-bit logical operations). Al
1€-bit operations use HL as one of the operand registers and the resuit is
left in HL. Its other matin use is to point to a memory address which contains
the value required in an B-bit operation. The BC and DE pairs can also ba
used this way but there ocre many more Z 8B instructinns which involve HL.

Register B and register pair BC are often called the COUNT registers because
they are frequently used to hold a count of the number of times on cpertion is
to be repeated, f(rather 1|ike using a FOR/NEXT loopl). For example, B i1s used
in the instruction DJINZ which is the mnemonic for "“Decrement B then Jump to
the memory iocation specified if B is Not Zero”. The BC register pair is used
to 1ndicate the length of a block of data which is to be moved from one memory
location to another wusing the block transfer instructions LDOI, LDIR, LDD etc.
The C register 1is also the only register used for certain input and output
operations.

The DE register pair can be used in much the same way as the HL poir but there
are fewer i1nstructions that use it. DE and, for that matter B8C, can be used
to specify addresses but only the accumulator HL can actualtly be invetved in
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the transfer.
Eg. LD A,(BCY
and LD (DE),A are valid
LD H.(BE: is not valid
but LB HO (KL 1s valid
The ftag regisier © must nevaer be used to hold data. RAs stated ecttiar, it
contains s=suerai bits that are set according to the rescits of other
calcutations. F is an 8-bit register but there are only € flogs of which A4
are commonily wused:- the carry flag C, the parity/overflow flag P/VU, the zero
ftag Z and the sign flag S. The flags are arranged as follows:-
BIT FLAGS
5] Carry
L Subtract
2 Parity/overflow
3 Not used
4 Binary Coded Decimal halt carru flag
5 Not used
5 Zero
7 Sign
The carry flag 1s set (ie. becomes equal! te 1) whenever an ADD instruction
produces a result which 135 one bit too large to be contained 1in a sinocleae
register. The analecay in dectimal arithmetic would be T+2 = 1% ie. 5 CARRY
1. If you oniy had one column 1n which toc write your resull, ucu would neacd <
carry flag to indicate that ynu had added 7 and 8 not 2 and 3 (sgy?. The
carry flag is also set when o subtraction produces a negative resuit or a
borrow. The carry flag is also wused by programmers when multiplying or
dividing, since these nperations can only be carried out in scoftware - the Z
88 only performs addition and subtraction. The carry flag is also affected by

shift and rotate instructions and it is cleared or set t2 zero, by iIngica!
operatiaons.

The Parity/overtliow flag has ¢ dual purposa. When used to test parity, the
flag is set to represent odd parity in the result of an owerction. Stranaelu
enough, odd parity occurs when the sum nof the 8 bits of the result 1s even.
The filag is reset on euen parity ie. when the sum of the B bits ¢f the result
is odd. When used as an overflow flag. the fiag is set 1f, after odding or
subtracting two numbers of like signs (+ve or -ve) <the sigrn cf the result
changes, indicatina that the result is too large to he held in the register or
register pair involved.

The Zero f{iag is only set if the result of certain 1s zers. These instructions
are mainly rconcerned with arithmetical, ltoqgical and shift aperations.

The sign flag 1its 32t if the result of cartain instrictions are negative and
reset 1f they are positive. It has the same value acs the sign bit (bit 7 1n
the accumulator.

It may seam, from the above that there is some duplication between the variaus

flogs. This 1s only true insofar as the concept is cencerned. In practice.
certcgin tlags are atfected only by the results nof certain instructions and
there is ti1ttie i1f any duplication. To fully understand the operastinn of the

flaogs., you will need to read the Z 80 data sheets.
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s¢ ADDRESSING MOTES <=
The 2 Y has 1% addressing moges

Imol ied addressing

Immediote addressing

Extended immediate addressing
Pegister addressing

Ragister incdirect oddrassing

Extended addressing

Modified page zero addressing
Retlative addressing

Indexed addressing

B. Bit addressing

— OO NOWMeWN

1. Tmpt ied Addressing
In this kind o+ addressing, the operation code of the vnstruction has ¢
options and it always does exactly the same thing:

Eg. LO. SF, HL
This instruction takas the 1lB-bit contents of the HL. registar ard transfers
them tc the SF recister. The contents cf the HL register remcin unchanuyed anc
no flags are gffected.
e Immed:ate Addressing
In the immediate addressing mode, one of the bytes in the instruction itself
is moved into a register., The data is IMMEDIATELY available.

£g. ADD A,SS
S5 13 added to the value in register A and the resul% is stored irn R. The
previous cantentz of R are lost.
3. Extended lmmediote fAddressing
This is the same as the abnve mode excect that two eytes of dota are reguired
as an operand:

Eg. LD 1I¥Y, FFr00
In this caose the Y index register is loadzad with *he value FFOBBH
4. Register Addressing
In this case one register is loaded with the valwvwe present in another ane:

Eg. LD A,B
The value in B 15 loaded into A.
5. Register Indiract Addressing
This is similar to the previous mode but the data to be transferred 1s in the
memory locotion pointed tn by a register pair:

Eg. LD M, (BC)
This is o relotively 1nefficient way of tronsferring data since the regicter
pair must first be loaded with the memory address required before executling
this instruction. It is really a hang-over from the earlier €8B8F instruction
set and the 2 82 has more efficient methods of acc:zssing dcto in memory
6. Extended Addressing
Semetimes calied direct addressing, the instruction contcins the address of
the operand. This mnde ‘aquires fairly tong instructiens, 3 or 4 bytes but
any lccation in memory can bhe directly addressed:

Eg. LB r,(FFDA)
A is Yoaded from location FFOBH
7. Modified Poage Zero [Rddressing

This wmode applies only to the Restart Page Zero instruction - RST p. Its
effect 1s to cause a branch to one of B mage B loocotiorns after pushing 1Lhe
current contents ot the mrogram counter onto the stack. Page B 1s the area o+
externel memory which con be addressed in © bits. Since 2 to the power & =

256, page O cnnsists of memoru locations @ 1o 255 de«.
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Eqg. ST 18
Control pocsszes to memory tocation 19K,
8. Relative Addreszing
This mode applies only to the jump relative (JRY instruction. The value of
the bhute in the ins4t¢rwuction is added to the PC counter to abtaitn <the branch
address. Relati1ve addressing allows the pregrammer to jump to ony address

within -126 %to +129 bytes of the current address.

Eg. JR 23
Jumps 10 the address 320W hytes after the current one. The advantage of
relative addressing is that it uses only one byte for the address and code is
posi1tion 1ncdependert ie. a program which uses only relative addrassing can be
positioned arywhere :in memory and will execute satisfactorily.
3. Indexed Addressing
The address of an cperand iz determined by adding a displacement bute fto the
vaiue contcined :n one of the index registers IX or 1IY. These instructions are
three or +our bytes long:

Eg. LI' (IX+2@3,30
focds the 33 1nto the memory tocation 28 buytes grecter than that ir IX.
18. Bit Addressing
Using this mode, it is possible to set (mcke equal te 1), reset (make equal te
893 cr teszt an individual bit in one of the registers:

Ea. RES 2.C
bit 2 in ragister C is reset to #

Well. that’'s all for this month. Mext month we will start looking at the Z €8
instruction set in some detail. Also, from now on we will 1llustrate the text
with some simple programs for you tc try.
o %1% 1% % I
sss+s _FUEL ! INKEY SIMULATOR - by Char'!ic Bartlett sssss
Those lLevel 1 ouwners who sntered the game o0+ RICOCHET 1a last wmonth' s issue,

had the pleasant surprise that it siwmulated the IMNKEY function auailable on
Level 2 and gave them a game *hat didn’t stap and start waiting for input
l1nes. For those of you who would ltike to incorporate this function into
games of your own, here is a detailed explanation of the program t{ines that
create INKEY and the different uses to which 1t can be put.

Using the game RICOCHET to examine the program lines to start with., Line §
supplies the con-ordinates for 2 blocks to be saet on the screen.

S5 CLS: R=0: A(II=A: Q=2: Z=1: S=4: T=40: U=1: U=43: GC3.30b

The variables underl!lined are the ones involued. Line 3B sats the +two blocks
whichh will act as non-interupt switches.

30 SET(S.,.TI:SET(U,VI:PRINT AT 798; "RICOCHET" ;

Lines BE and B7 look to see which blocks are on and which are off. The format
of these lines caon change somewhat., depending on the program +that they are
built into. We wili look further 1nto this later.

85 IF(POINT(S,Ti=1s(POINT(LJ,VIi=1) GOSUB 1v0B

87 IF(POINT(S,T)=a )+ (POINT(U,V)=61 GOSUB 28B8: SET(U,\L)

Line 28 1z the most 1mportant tine of them all.

88 PRINT AT 5323° "::IF Z=1 GOTO BB

The statemant (PRINT AT 822:" *“:1 is essenti1al and must appear in the program
AFTER ANY OTHER  “PRINT AT" STATEMENT. So, if you have, for example,., five
nother PRINT AT statements, you must have S PRINT AT 8325" "5 statements as
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well .

Eq.:-

1B ¥ =106

116 PRIMT AT SO:*HELLO™;
120 PRINT A7 B3Z:* "3

1386 IF Z2=9 B=2

143 PRINT AT 8@; "TRS-88";
158 PRINT AT 832:;"° *;

168 atc. etc.

KHhat 1inz 28 and others | ike it (if entered) do, 1s hold the Cursnr gt PRINT
AT tocagtinn B32 about 99% of the time. The small fractinn of time the cursor
1$ away, You won't notice.

We now have one graphnic block set at X axis 4, Y axis 48 which is PRINT AT
location 833, this glaces the cursor touching the !eft hand side ef the block.
If you now press any alphanumeric key, the key character wili be printed at
833 thus bianking out the graphic block and cawsing | ine BE Lo branch. The
second graphic block 1z set at X axis 1, Y axis 43 which is PRINT AT location
896 which is directly beneath the cursor. 1f ynu now press the ENTER ey the

cursor will mowve down one line and knock both blocks but thus making iine 87
branch.

Line 1SS0 is the end loop back to iine 5B. Ncocte that the SET command for the
blocks is outside this loop. 1If they were not, the blocks would be set befnre
line 86 and 87 could act.

At 1 other graphic action to do with your program showu!d. where possible, take
ptace above Y axis 4B as pressing the ENTER key bl aocks out all grashics on
that Vine, also steps shouid be taken to protact :the simulotor blocks from

interference from your program, for example:-
"WITH A MOVING BOT®
128 IF(Y5>=39)8( X<{=SIRESET(X,¥): X=X+1l: ¥Y=¥Y-1: SET(R,Y)

otherwise the graphic oaction of your program could trigger off iine 36 ond
87. fis the simulator stands,, it can provide two functions:- prass the
(Ad=Calphanumeric) key = move l=2ft or stop or up

press (ENTER) key = mave right or start cr down

With ¢ sma!l change to V1nes 86 oand 87 we can increase the f{functions, {for
example

Press "A" key once move lefi

Press "A" key again move right

Fress °“ENTER" once moue up

Press “"ENTER®" again movea down

This is achieved by altering |ines B8 and 87 os follows
85 PRINT AT 832:;* ";

86 IF (POINT (5,T)=0)8(POINT(U,U)=1)%(2=1)G0S. 1008
87 IF (POINT (5.7)=2)8(POINT(U,VU)=1)%(2=23GCS. 150E
88 IF (POINT (S,T3=0)s(POINT(U,U)=2)%(B=1)G05S.200D
29 IF (POINT (5,T)»=8)s(POINT U,V )=B)%(B=2)150S.z582
90 IF Z-! RESET(X,Y :R=X-1:SET(R, VY

S5 IF Z2=2 RESET(X,Y):X=X+1:SET(X.Y)

180 1f B=1 RESET(X,Y):¥=Y-1:SET(X,Y)

105 IF B=2 RESET(X,Y):Y=Y+1:SET(X,7)

116 5070 S0

SUBRCUTINES
188 1F 2=1 2Z=2: SET(S.T): SET(U,V): RET.
1500 IF Z=Z2 2=1: SET(S,T)H: SET(J,Ud: RET,
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B=2: SETCS,TH: SETOL,UH: RET,
B=1: SET(S.TI, SET(L,VU); RET,

fis JYeu con see there are iots of possibilities, in fact if uour pcoagram iz
only using alphanumeric characters in the display youy can add a *hird graphic
block te the saimolaitor and use the "CLERR" key as your extrs 1npu*t. Your
hranching contral ! 1nes would then look 1ike this:-

"Part of Imaginary Target Game”

30 IF (POINT (A,P:=92)*(POINTCC,DB)=1)s(POINT(E,F2-1) GCS. 198A

8S 1IF (PCINTCA.BX)=Z)*(POINT(C,.DI)=0'*{POINT(E,F)=1) GO0S.2000

S0 IF (POINT(M,B =) (FOINT(C.D)=0)+(POINT(E,F)=R) G0S. 20022

180 GOTC &

1098 REM; PRESS A" KEY: MOUE FIRING GRID LEFT

1PRE AR=X-1; PET.

2098 REM: PRESS "ENTER® KEY: MOUE FIRING GRID RIGKT
2065 X=x+1: RET.

3000 REM: PRESS"CLEAR® KEY: FIRE GUM

3088 K-K-1: RET.

With o littie experimenting you wil! find all sortz of combinatons anad now uou
can program your TRE-80 to play “real time” games suct as time baombs. target
games, beatr ithe ciock type games and many others.

One last helpful ra1p, 1f you press the *“A" kay or the "ENTER" kay and noithing
haepens, 1t's a sure sign that you haven’t got enough print ot 822:° %
stataments 1N your program and the cursor is off floating araund ithe zscreen
insteosd of being wherae it MUST be. Remembar that. ¢cné you shauld hove lonads of
fun.

=1%1%15]

(\Y
1

#4884 REABER' S REQUESTS sxaxx

This celumn will become a ragular tedture of MICRCG-BB, In iv. we will list
all  thosz articl!es, programs etc., requasied by our ceaderzs. We will ther 23
our best to work cur way through them in the coming months, if you ore
thinking of conteibuting an article or program. have a iwek at this tist
first, it will give you an ideo ot what our recders want.

ss ARTICLES s»

File handiing on the TRS-2A

Rook ravieuws

Review of nrinters {for the TR5-823

Reviews of commercially available scftwore acd hardware

Rev iey cf Chess programs

Descriptinon of the functions performed by the Expansion Interface

53 SOF TWARE =%

GAME CF LIFE relocated to start at 700GH

RICOCHET :or L2-/4K machines

M/c languoge program to use BREAK key like RESET when Expansion Interface is
connectec.
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% HARDWARE +»

R5232 printer Interfaoce

Interfacing the TRS-889 to externa! hardware
Lowercase modificstion

- kool -

«ss8ss BETTER BYTES sssx«
Hints from contr ibutors to help us all

TO SAVE memory space, when writing print statements, use the right and
downward orrow keys, rather than using multiple spaces. FEach space uses one
byte. So Zdoes each push of the arrow keys, and it gets you a lot fturther!

TO LISTEN to what's going on, put ¢ transistor radioc on the tog of the
keyboarg (if you haven’t got the numeric keypad fitted). Yoo can hear data
going tn and from the cassette, and on those lona jobs, the change in nnte
will cat! yeu baock wnen the job is done. 14 you have the keypad fitted, yovu
can fix a “tal=2ghone tapper” coil to the circuit board with Sealtastic, end
connect 1t to a smaltl amplifier.

DISK MPROBLEMS are often caused by having the drives baside and tn tre left of
the UVideo Moritor. There's a lot of magnetism from the flyback transformer,
on the left of the T.VU. which can wecken or even erase the data on disks,.

ELECTROLUBE are now marketing a cleaner for "wiping switch contacts®. This is
a s)lightly abrasive, silicone impregnatecd card, which can eas:lu be cut into
pieces small enough to get at those nnisy keybocrd contacts. When the
contacts are cleon, the card stops chonging colour, and 1t seems ta last a

long time.

MICRO-8B invites readers’ contributions to this cotumn., The best tip each
month  will be rewardad with a one-month extension +to the anpropriate
subscription,

a1 %] %1% ] % R

s33 BPEF-USR-ING THE GMME GF LIFE sas by Pater Hartley.

We have received a few letters from recoders experiencing some difficutty with
the machine tanguage part of LIFE (Micrn-88, Jon *E88B). 1In ol! casex they haue
loaded u tape dumo of the machine tanguage rouvtine and attempted to run it
with */ 2> ENTER <", This wil! not work. It was rnever intended that it
shoutd!

Line 1@ of the Basic !'i1sting, that accompanied the m/c lang. !isting, POKES
the entry address for the m/c lang. program intg ths memory locations that dre
accessed by the USR function in BASIC. The last 1ine of the Basic listing is
a loop that calls the msc lang. rouvtine with "X = USR(B)I:"

This simnle instructinn forces the computer to store its presant program
locat:on. and then to 'nad the P.C. registar with *the entry address. POKED
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into 1652B and 16527 by line 10. When the computer encounters the final RET in

the wmsc long. rowtine, it jumps back to line 218, and continues to run 1n
BASIC.

In point of +fact, the printed instructions for making uour TBUG or other
monitor dump of LIFE, gave a starting address of 8BBB. This is right at the
star:t of ROM. Mot because it is the correct address, but simpiy because we
didn’ t need to put one in. therefor "/ >> ENTER <{(" will put the 8B into
power up routine. The actual start aadress is 28798, or S513EH. The least

significant byte (3E) converts to decimal B2 which is POKED 1nta 1B528, and
the most significant byte (51) convverts to decimal 21 and this is POKED into
18527. To access this m/c lang. routine diractly, therefore, would require
either adding the start address of 513FEH te the TBUG dump, or the use of "/
2079  >> ENTER << *

Disk Basic al!lows up to ten USK functions to be loaded into high memnry at any
one time, but Level II basic only allows one. I'm working up another article,
probably for the Mpril or May issue, that will explain how to write your own
m/c lang. routine, using EDTASM, that allows you wup Lo 254 USR calls 1n Level
1Tt

I trust that this wi!! have put a tew people back on the rails of sanity?
There certainly is nothine worse than poring over a printed Hex dump, and
comparing it with your own on the screen, looking for an error that simply

doesn’ t exist.

-P0V0s-

sas8s SOFTWARE STCTIOMN ssses

The tistings for these programs are at the back of the megazine. This section
explains what each program is cabout and hows to wsze it. A word about the
typeface. The various memhers of the Editortal staff have 4itaken to writing
their contributions on their TRS-BB =, wusing the Elecsric Penci! word
processing program. MWe then transfer tham arcund on <+tape oaond disk (the
contributions, not the Editoria! staff ). Unfortunatelu, Eddy has not yet
fitted a lower ~case modification to his mcchine, 30 all his articles are in

upper-case only, We hope you won’ t mind.

»3 HANGMAN L1/8K with two 4K options. %= by Peter Harttey

This is a Level 1 wversinn of the Hangman game publ ished 1n last month’ 3
edition, a!though working with the lack cf string handling facilitias on Level
1 has tef:t 1t harely recognisabie.

This version needs about Bk to fit in all the {f=20tures that Peter has

included, but readers with oniy 4k can get two sepcrate versions of tha game
aut of the published listing by rcarefully following the directions in the REM
lines at the beginning. O®ne version allows the wser to ernter wards and
phrases of up to 18 characters, spaces and hypens., while the other tltets the

computer select from information stored in Data }ines.

Both options are available in the full BK yersian.
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The graphics from Bernie Simpson’s Levael 2 program have be2n retainecd. whiie

Peter has added a visual *drop on the raope”, 1f uou fail te beat the aame,
using "point” graphics. Although this facility 1s s'ow, 1t oandds on interesting
twist to an old favourite. Unfortunately this acdded attraction has to be

edited onut to make the 4K versions.

The use eof datra statements for establ ishing the string valve of entered kays,
is an approach which both speeds execution and saves praci1ous memory space,
Users who want to add their own selection of words may need to change the
random generator in the automatic selection routine. Etach word is separated
by data 99, while spaces can be enteraed with zeros and hyphens with datz 27.
The text data needs to be started and ended with Bata 99.

The At arrgy is used from A{B} through to A(S?}: A(B) to ACLB) cre wused much
in the way that calculator memories are amployed: A(4) and At7) are used to
sense and score correctness of guessas: A(3) controls the selection ot
graphics rowutines: RA(H) is the value antered by the player: R(11Y to H(2BD
are wused to store the values of the word being guessed: AC321: through to
ACS7) are used as toggies to check if a letter has previosuly beean enterad, so
that the player is not penalised for entering the same iatter twice: acs)n
stores the word length: ALY) stores the print position for the next wrung
letter seleacted.

Peter hoas again evolved some intaresting formulae (you may remeber the scoring

analysis from "Frustration®™ in last month's issue!'). This time faoarmslae have
been wused to centra the display of the word or phrase beinq guessad, and
locate the «correct print position for each letter as  :t 1z correctly
selected.

As 1i1sted, the full BK program has only six words ands/or phrases inluded in
data statements ( there's planty of memory lett ocver in a 16K machine for
adding more! Ed.) - most of them related to this computing nobby of curs - bui

has the option for entry of words from the keubocard when twe plauers are
competing with one another.

The short routine starting «at line 3MWAB is not actwally accessad by the
program, but by entering &.38088B. This routine converts your own waords into
numeric values which you can note down for entering in your ocwr Data | ines.
s N.B. You will cause the programme to crask 1¥f you add any Data }irez before

those in the sequence staorting gt |line BBB, since this Data 1s used first
whenever the grogram runs.,

Well you lucky Leve! 1 users, now you can have as much fun as Level 2 users
had last month. Happy Hanging!''!
entertainment.,

s AMAZIN by Peter Hartiey

This program draws a series of mazes a9n the screen for ycu to find your way
througs. Just enter the iisting shown and follow the instructions. We are
expecting to a=t an 2ven more sophisticated maze progrom in a montkh or tuwe and
when we do. we uwrl! publish a full expignation of the algorithm used and heow
the progroin works.
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s¢ BIORYTHMS %% by Bernie Simpson

This program plots the 3 curves relating to the theory of Bioruythms. The
following 1s a brief descriotion of the program:

Lines 100-240

Input & val :dation of todays dcte oand birthdate. MT wil! contain maximum
number of days in wmonth (29 if February, aond !eam year ) 182-184 compares
birthdate with todays date.

Lines 2508-2E0Q

Sets up parameters used in routine to calculate no. of doys stince 1,1,1500,
where Dl becomes no. of days from 11,1988 till today, D2 becomes no. of days
from 11,1908 till birthdate, and therefore D3 is no. of daus since birth.

Lines 2004-2050

Routine to calculate days since 1/1/1888. 1 day is added for ech |le2ap year in
between the two dates. The DATA statement in 132 is wused ts add the no. of
days in the months gone.

Lines 280-3006

P=no. of days into Fhysical cycle,
E=no. of days 1n%*o tmotional cycle.
I=no. of days 1nto Intellectual cycle

Linas 400-72b6

Sets up initial graph.

400- 420 Headers and ! ines
480- 6608 Time scale on X-axis
520-720 Legend.

Lines 740-780

Sets up parameters used 1n curve drawing routine.
C indicates which cyclie to plot,

N is no. of days gone into the cycle, ond

F is the no. of days in each cycle (23,28,33).

Lines 2450-2600
SINE CURVE DRAWING ROUTINE.
This makes wuse o¢f *the SIN function in Level 2 BASIC. IN is the wavelength

contrel, where reducing it from 0.28 increases the wavelength, and vice versa.
DC 1s the no. of rodians in a circle. The subroutine tests which cycle to
plot. and ' sets’ every calculated co-ordinate for P, avery second one for E,
and every fi1fth for I, 1n order to distinguish the curves on the screen. 2567
calcul ates the Y co-ordinate as the X co-ordiate increasss. The <constant at
the end of this I ine is the ampl itude contraol. Reducing this reduces the
ampl itude, and vice versa. The constant 19 in line 2586 is the wave
displacement where 1ncreasing this causes the 'mean’ of the curve to drap
below the X-axis. The no. of days into the cycle 1is incremented before

calculating the new co-ordinote.

Lines 808-240
Complete the description of the curues in relation to Activa, Paossive and
Critical stages.
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¢ FILES L2/1BK ss by Eddy Paay
(Last month, we promised you a simpgle DATA-BRSE MAMAGEMENT SYSTEM. This is
it, but Eddy has developed it to the point where it is a very useful program
in 1ts own right, rather than the simple demonstration of DATA statements we
had originally envisaged. Eddy has also discovere a way to build a machine
language sub-routine into a BASIC program that I've never seen befare. I
won' t spoil Eddy' ' s fun though. See if you can find it for yourselves. - Ed.)

THIS IS A PROGRAM DESIGNED FOR LEVU 2 USERS WITH AT LEAST 18K OF MEMORY. IT
ALLOWS THE USER TO ENTER DATA INTO A FILE, TO RECALL THIS DATA LATER AND LIST
IT TO THE SCREEN, IN A FORMAT SET OUT BY THE USER. 17 IS THEREFORE SUITABLE
FOR SUCH FUNCTIONS AS A MAILING LIST CONTAINING MNAMES, ADDRESSES AND PHONE
NUMBERS OR A DIRECTORY TO CONTAIN, FOR IMSTANCE, MAGAZINE ARTICLES, DATE,
UOLUME NUMBER AND TYPE OF ARTICLE, ETC. THE PROGRAM 1S THEN CAPABLE OF
SEARCHING THE FILE FOR ANY DATAR ASKED FOR BY THE USER AND DISPLAYING ALL FILES
TO THE SCREEN WHICH CONTAIN THE DATA ASKED FOR.

THIS PROGRAM OUERCOMES MANY PROBLEMS ASSOCIATED WITH THIS KIND OF PROGRANM. IT
AVOIDS LENGTHY, TIME CONSUMING DATA TRANSFERS FROM TAPE AS WOULD BE THE CASE
IF THE INPUT#-1 COMMAND IS USED TO LOAD AND WRITE THE DATR TC TAPE SEPARATELY.
WITH THIS SYSTEM ALL DATA STAYS BIITH THE PROGRAM AT ALL TIMES AS DATA
STRTEMENTS, IT IS THEREFORE ONLY NECESSARY TO CLOAD OR CSAVE ONCE T0 LOAD THE
PROGRAM AND DRTA FROM TRPE (OR DISK).

TYPING THE PROGRAM IN:

AS WAS STATED EARLIER, THIS IS A PART MACHINE LANGUAGE AND PART BASIC
PROGRAM. NOW EXAMINE THE LISTING OF THE PROGRAM AND SEE IF YOU CAN FIND THE
MACHINE LANGUAGE SUBROUTINE - - -

HAVUE YOU GUESSED IT7 - IT IS THE REMARK STATEMENT IN LINE 1. THIS REMARK
STATEMENT CONTAINS NO REMARK BUT A M/L SUBROUTINE INSTEAD, THAT IS WHY IT
APPEARS TO MAKE NO SENSE. THIS M/L SUBROUTINE ALLOWS THE WUSER TO TYPE IN DATA
WITHOUT HAVING TO STOP THE PROGRAM AND TYFE IN COMPLETE DATA LINES MANUALLY.

THE Ms/L SUBROUTINE CREATES DATA LINES, NUMBERS THEM, AND CHANGES THE NECESSARY
MEMORY FPOINTERS FOR BASIC SO THAT PROGRAM EXECUTION DOES NOT HAVE TO P&
INTERRFUPTED. IT ALSO SAVES A LOT OF TIME AMD EFFORT FOR THE USER. TO TYPE
THIS PART OF THE PROGRAM IN DO NOT TYPE IN THE REM STATEMENT AS IT APPEARS 1Mt
THE LISTING IN THE MAGAZINE, BUT TYPE "1 REM" FOLLOWE® WITH 255 SPACES THEN
"ENTER® 1T, THIS CLEARS THE REQUIRED AMOUNT OF MEMORY FOR THE M/L SUB. AFTER
DOING THIS, USE fi MONITOR (OR USE THIS MONTHS INSTALLMENT OF *BASIC MONITOR®
(DISK BASIC USERS CAN USE DEBUG.) TO TYPE IN THE DATA FROM THE HEX. LISTING
PROVIDER. STARTING AT THE FIRST ADDRESS (BAZAH FOR DISK BASIC OR A4A2EFH FOR LEV
2). (HINT! SOME MONITORS MAY DESTROY A BASIC PROGRAM WHEN RETURNING TO BASIC
SO, TO BE SAFE. JUMP TO BCCH. THIS IS THE BEST PLACE TO RETURN TO BASIC.)
AFTER RETURNING FROM YOUR MONITOR, JUST TYPE IN THE REST OF THE PROGRAM WHICH
IS IN BASIC. THE ONLY OTHER THING TO BE MENTIONED IS THAT THE ToXT LIMES SUCH
AS LINES 2, 7 AND S@ MUST BE TYPED IN, EXACTLY AS LISTED. THIS REQUIRES THE
USE OF THE CONTROL KEYS, THESE ARE THE ONES WITH ARROWS ON THEM.

AFTER THE FIRST DOUBLE QUOTE IN LINE 2 FOR INSTAMNCE., TYPE THE DOWN ARRDOW KEY
AS MANY TIMES AS NECESSARY TO GET THE MESSAGE "ssx INITIALIZING #sx* RIGHT 1IN
THE MIDDLE OF THE SCREEN.

ALSO NOTE THAT THE DATA STATEMEMTS AT THE END OF THE PROGRAM DONYT HAVE To BE
TYPED IN, THEY ®&RE THERE FCR DEMONSTRATION PURPOSES. AND SHOW HOW DATA IS
STORED. THEY CAN BE TYPED IN HOWEUVER SO THAT THE WSER CAN PPACTICC USING THE
PROGRAM. WHEN YOU HAVE FTINTSHED TYFING Iit THE PROGRAM, CSAVE IT (DRISK USRS CAN

SAVE 1T,
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HCW TO RUN

TO BXSE THIS PROGRAM, FIRST SET THE MEMORY SIZE TC : 22258 FOR THE 18K UERSION
OR 4864 FOR 72ZK OR B5020 FOR 48K UERSIOMS: THEN L.OAD THE PROGRAM FFGM TAFE
USING THE CLOARD COMMAND (OR FROM DISK ) THEM TYPE "RUN®. THE SCREEN WILL  THEN
OISPLARY  "“INITIALIZING™. WHEN INITIALIZATION 1S CCHMPLETED, THE COMMAND L IST
SHOULD BE DISPLAYED ON THE SCREEMN, IF "CHECKSU+4 ERRCR® IS DISPLAYER IMSTEAD,
THRE M/L SUBROUTINE IS FAULTY, IN THAT CRSE REL D IT FROM TARFE.

(WARNING 't'! NEUVER TYRPE EDIT ! UNDER BARSIC. FAS IT WILL DESTRCY THE mM/L
SUBROUTINE IM LINE ONE).

THE COMMANDS

(1) ENTER NEW DATA TO FILE.
THIS COMMAND ALLOWS THE USER TO ADD BATA TO THE FILE. ALL THART I REGQUIRED IS
FOR THE USER TC TYFE IN THE DATA IMN THE CORRECT ORDER SEPARATED WITH COMMA’ S.
BECAUSE ALL DATA IS STORED AS STRINGS, THE BATA MUST BE STORED BETWEEN DOUBLE
QUOTES. IT I3 NCT NECESSARY HOWEVER FfOR THE USER TO TY®E THESE QUOTES 1IN
MANUALLY, BECAUSE AS SOON AS -A COMMA IS TYPED IT IS IMMEDIATELY CCNUERTED TO
.7 AUTOMATICALLY.

IF DATA HAS BEEN TYFED IN INCORRECTLY, BASIC WILL RETLURN WITH A SN ERROR IN
THE DATA LINE CONCERMNED WHEN IT READS THE BATA 'STER, SO TAKE CARE.

WHEN A COMPLETE *SET" OR *GROUP"™ OF DBATA PAS BEEN TYPED IN, TYWPE T"ENTER THEN,
WHEN THE “READY™ MESSAGE APPEARS TYPE ENTER AGAIN. YOU WILL THEN BE ABLE TO
ENTER THE NEXT ZET OF IATH., ELSE HIT THE DOWN ARROW XEY TO RETURN TO THE
DIRECTORY.

ALSO YOU WILL MNMOTICE THAT THE AMOUNT OF FREE MEMORY LEFT IS DISPLAYER ON THE
SCREEN SO THAT YOW WILL KNOW WHEN YOU COME TO THE END OF YOUR MEMORY.

DATA FORMAT.

THE FIKST SET OF DATA YOU TYPE IN WILL BE USED AS HEADINGS FOR ALL OTHER
DATA, EXAMINE THE FIRST DATA STATEMENT IN THE LISTIMG OF THE PROGRAM TO SEE
WHAT I MEAN. (O BETTER STILL TYPE IN DATA AS IN LISTING AND TRY)

THE FORMAT OF THE FIRST SET OF BATA IS DIFFERENT FROM ALL OTHERS, IT CONTAINS
A NUMBER AT THE BEGINNING OF THE DATA STATEMENT. THE NUMBER TELLS THE PROGRAM
HOW MANY COLUMNS OF DATA THERE ARE IN EACH GROUM OF DATA.

FOLLOWING THIS NUMEBER ARE THE SUB-HEADINGS, (I.E. IF THE NJIMBER IS 3, THEN IT
MUST BE FOLLOWED BY 3 SUB-HEADINGS IN THE FIRST LIME AND ALL OTHER DBATA GROUPS
ARE EXPLCTED TO HAVE 3 LOTS OF BATA IN ITS GRCUP OR SET.)

IF YOU LGOK AT THE LISTED DATA LINES YOU WILL NOTICE AN “@° FOLLOWED BY A
NUMBER, THE *®" TELLS THE PROGRAM THAT THE BATA FOLLOWING CONTAINS THE LINE
NUMBER. THIS IS NOT TYPED IN BY THE USER, IT IS DONE AUTOMATICALLY WHEN YOU
ENTER DATA UNDER THE "ENTER DATA* COMMAND.

(23> SEARCH COMMAND.

THIS COMMAND WILL SEARCH THE FILE FOR THE DATA ASKED FOR BY THE USER. IT WILL
THEN LIST THE FIRST OCCUREMCE OF THE BATA CONCERNED. ANSWER  THE QUESTION
"CONT. OR STOP" WITH "C" TO SEARCH THE REST OF THE FILE OR WITH *S* TO STOP.
NOTE ALSC THAT IT IS OFTEN NOT NECESSARY 70 TYPE IN THE COMPLETE WORD OR
SENTEMCE YCU AR SEARCHING fOR. FCR INSTANCE, IF YOUR FILE CONTAINS THE WORDS
"BICYCLE AND MOTORCYCLE®™ THEN THE SEARCH COMMAND WILL LIST BOTH IF IT IS TOLD
TO SEARCH FOR "CvYCLE®. THE SEARCH ROUTINE WILL TELL YOU IF DATA IS NOT FOUND
QR IF ALL DATA HAS BEEN SEARCHED,

(3% EXIT FROM PROGRAM.
THIS COMMAND CAN BE USED TO STOP THE PROGRAM. UNDER LEV 2 THE BREAK KEY CAN
ALSC BE VUJSER TO STOF EXECHUTIONM. UNBER DISK BASTIC HOWEUER, THE EXIT COMMAND
MUST ALWAYS BE USED TO STOP THE PROGRAM AMD NOT THE BREAK XEY QR DISK I/0 WILL



MICRO-80

P.®. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

PAGE 1

wl

NOT FUNCTION PROPERLY.

(4 EDIT AND LIST LINE NUMBERS.
THIS COMMAND TELLS YOU HOW TO EDRIT THE DATA LIMES BUT DOES NJT ACTUALLY
PERFORM THE EDIT FUMCTION ITSELF. TO EDIT A FILE, STOP THE PROGRAM AND USE
THE EBIT FUNCTICON PROVIDED BY BASIC.(REMEMEER, DON T EDIT LINE 13,

THIS COMMAND AN HOWEUVER SEARCH FOR A PARTICULAR STRING OF DATA IN IT= FILES
AND LIST ALL LINE MISMBERS OF DATA LIMES THAT CONTAIM THE STRING IN QUESTIOM SO
THAT THE USER WILL KNOW WHICH LINES TO EDRIT.

(5) LIST ALL.
THIS COMMAMD WILL LIST ALL DATA TO THE SCREEN ONE FILE AT A TIME. TYPE *V* T0
CONTINUE LISTING AND "N® TO STOP, WHEN ASKED.

1BK, 32K AND 48K UERSION DIFFERENCES.
THE FOLLOWING LIMES MUST BE ALTERED FOR DIFFERENT UERSIONS : 3, 7, 158, 299.
20m, 302
FOR 16K MACHINES, TYPE I THE PROGRRM AS LISTED, FOR 37 €NB 48K UERSIONS
HOWEVER, THE FOLLOWING CHANGES HAVUE 10 BE MADE:

THE 32K  UALUES ARE  SHOWN  FIRST FOLLOWED BY THE 48K VUALUES BETWEEN THESE
BRACKETS : "< 7, "REST SAME® MEAMS NO CHAMGE FROM MAIN LISTING OF PROGRAM FOR
THE REST OF THE LINE.

3 ¥Y=-1689E:{-512> (THE REST SAME)

7 (SAME UJP  TO  *END® STATEMENT):ELSEPOKE 16526, 126:POKELESZ7, 190 (2545 (REST
SAME

150 A=2:BUFFER=-16B41 <-257)> (REST SAME)

298 POKE 15405, 8: POKELESZE. B: POKELBS27, 196 (254, (REST SAME)

308 POKELB4BS.1:NU=PEEK( -15663 ( -28S>)+PEEK( -15668 <-284>) (REST SAME)

382 X=PEEK(-1B572 <(-288>)+PEEK(-1EB71 <-287>) (REST SAME)

ARPART FROM THE CHANGES SHOWN THE CHECKSUM WILL BE DIFFERENT, THERTFORE THE
VALUE 27348 IN LINE 7 , MUST BE CHANGED SO IT WONW T RETURN A CHECKSUM ERROR.
TO FIND THE CORRECT CHECKSUM VALUE FOR 32K ANMD 48K VERSIONS , RN THE PROGRAM
AND WHEN IT STOPS AND DISPLAYS “CHECKSUM ERROR® TYPE "7B" AND REFPLACE 272460 1IN
LINE 7 WITH WHATEVER WAS PRINTED ON THE SCREEM.(FOR 3z¥ UERSION CHECKSUM
SHOULD BE 2874%)

DISK BASIC

FOR DISK BASIC SEVERAL CTHANGES SHOULD BE MADE . FIRST ALL FPOKE STATEMENTS

CONNECTED WITH THE X=USR(G) COMMAND MUST BE BELETED.

FOR A 1BK DISK BASIC WERSION FOR INSTANCE THE LAST PART OF LINE 7 SHOLULD RERD
ELSEDEFUSRE=XHVE7E: X=UJSRA(RA). THE SAME APPLIES TO ALL LINCS CALLING THE M-L

SUBROUTINE.

NEXT CHANGE THE FCLLOWING LINES

350 M=@: FORJI%=1TOLE :‘READB&( X% )1:M=M+INSTR(ES( IJ%),BS$) :1NEXTI% :READHE :READH

540 POKE&H4034, SHBE: PCKE&H4AD3T . &H44: CLS:END

THEN DELETE LINES 220 - 216 IMNIULSIVE.

CHANGING LINE 3S2 AS  SHOWN ABCJE WILL MAKE THE SEARCH FINCTION MANY TIMES

FASTER UNDER DISK BASIC.
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CETZ IS 8 MACHINE LANGUAGE PROGRAM DESIGMEDR TO IMCREASE THE SFEEB CF GRAPHICS
“#NB 70 MAKE PROGRAMMIMNG EASIER. IT SIMPLY DRAWS OR RESETS A LINE BETWEEN ANY
TWO POINTS ON THE SCREEN, INSTANTLY. IT ALSC MAKES PROGRAM EXECUTIOM FASTER AS
IT BOES AWAY WITH MOST FOR/NEXT LOOPS, WHICH ARE MEEBED IF A LINE IS TC BE
DRAWN USING THE ORDINARY SET(X,Y) COMMAND.

WHEN SETz 1S LOABED AND ENABLED, THERE WILL BE TWO NEW COMMANDS AUVAILABLE FOR
USE THROUGH YOUR BASIC PROGRAMS. THE SYNTAX FOR THESE NEW COMMANDS ARE
SETCA.B,C,B> AND RESET<A,B,C.D> (NQTE THE BIFFERENT BRACKETS MHICH ARE USED).
WHERC A,B,C Ok T CAN BE ANY INTEGER WARIABLE ALLOWED LUNBER BERSIC. IT 1S
USUALLY EASIER HOWEWER, TO USE A * BEFINT ° STATEMENT AT THE BEGINNING 0OF YCUR
PROGRAM TO DEFINE ALL UVARIABLES USED IN THE NEW SET/RESET COMMAND.

SOME RULES WILL RAVE TC BE CONSIDERED, THESE MUST BE STRICTLY &DHERED TG OR
BASIC WILL RETURN A SYMTAX ERROR. THEY ARE

1. MO BLANKS MUST BRE PUT BEFORE THE SET/RESET COMMAND OR ANYWHERE i THE
FROGRAM LINE COMTAINING THE NEW SET/RESET COMMAND.

2. THE COMMAND ™MJST BE IN A PROGRAM LINE ALL BY ITSELF, ANB NOT IN A
MUOLTISTATEMENT LIME. (EVERYTHIMG THAT IS TY®ED AFTER IT IS IGNORED)

3. 1T CAN TnNLY BE USED AS A STATEMENT IN A PROGRAM ANMD NOT AS A T[DIRECT
STATEMENT .

4. IF THE COMMAND READS : SETKXL,v1.X2,Y2> THEN IT WILL DRAW A LINE FROM X1.Yl
TO X2.Y2 ON THE SCREEN. (NOTE THAT X1,vl DOES ™MOT AAVE TO EE THE SMALLER SET
OF UARIABLES, ALL THAT IS REQUIRED TS FOR THE VARIABLES TO BE *X" FIRST
FOLLOWED BY "¥*Y &, THE USER MUST ENSURE THAT THE VARIABLES DO NOT ATTAIN
UALUES GREATER TRHEN 127 FOR X HMD 47 FCOR v Ok WRAF-ARGUND WILL OCCUR.

TYPING THE PROGRAM 1IN

THOSE READERS WHO HAVE THE EDITOR/ASSEMBLER PROGRAM CAN TYFE IT I USING  THE
MNEMOMICE (THIS IS EVERYTHING TO THE RIGHT OF THE BECIMAL LINE NUMBEFRS), THOSE
OF YQU WRCO BO NOT HAVE THE EDITOR ASSEMBLER WILL HAVE TO USE A MONITCR  AND
TYPE IN THE HEXAJDECIMAL DATA TC THE LEFT OF THE DECIMAL LINE NUMBERS IN THE
LISTING.

IN OTHER VWORDS IF THE LISTING SAYS : 7E2@ FDB212% THEN MEMORY LOCATICN 7BOO
CONTAINS FD, 7B2! CONTAIRS 21 AND 7BB2  SHOULB CONTAIN 35 (ALL  NUMBERS 1IN
REAADECIMAL 3, THE. REASOM THE ONE MEMORY LOCRTION HAS THREE BYTES LISTED BEHIND
IT TS THAT THE COMMANT HAPPENS 70 KE THREE BYTES LONC, IN THIS CASE.

AFTER  TYFING IT IN COPY 17T TO TAFE IMMELIATELY (USE & MONITCR OR "THD BRSIC
MONITOR™ Ihy THIS MONTHS ISSUE: USING THE FOLLOWING ATBRESSES: STRRT=7DDE
END=7FFF . ENTRY=7DLL

LOABIMNG THE PROGRAM

MAKE SURE THE MEmMORY SIZE IS SET TO 322zz. THEN {.OAD 1T FROM TAFE USING THE
SYSTEM COMMAND AND ANSWER THE "#7° WITH SETZ (UNLESS YOU CALLED [T BY SOME
CTHEP  NAME ', THEM wHEN THE QUESTION MARK RETURNS TYPE IN A SLASH “" FOLLOWED
BY "INTER". * READY " SHOULDE THEN BE LISFL-~YED ON  THE SCREEN AND  THE NEW
COMMANDS wiLL BE ENARBLED AMD REGDY TC BE USED.



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 381 8542

SAMPLE PROGEPAM STING THE NEW COMMANDS.
TRY THE FOLLOWING FROGRAM:

i® DEF INTX,Y:CLS

2B XK1=RNDC(127):Y1=PND( 47 ) X2=RMND( 127 : Y2=RND: 47)
3B SETXL,YL1,XZ,¥2)

40 RESETAXL,.Y1.X2,¥YzZ>

50 GOTGzk

THE PROGRAM ABOUE WILL RANDOMLY DRe&W LINES ON THE SCREEN AND WILL DEMONSTRATE
THE SPEED OF THE NEW COMMANDS IN LINES 3B AND 4@.

ss THE BASIC MONITGR - (BMON) LZ/LIEX #»

THIS IS A MACHINT LANGUAGE PROGRAM SLUITABLE FOR A SYSTEM WITH 1EK CR MORE
MEMORY. THE PROGRAM PROVUIDES THE BJSER WITH MARMY PORERFUL UTILITIES COMMONLY
NEEDED WITH LEVEL II BASIC. AFTER IT HAS BEEN INITIALIZED THE PROGRAM CAN
SIMPLY BE ACCESSE® BY TYPING A SHIFTED DOWN ARROW KEY AT ANY TIME, AFTER
TYPING THE SHIFTED DOWN ARROW KZ¢ THE COMMAND LIST WILL BE DISFLAYED ON THE
SCREEN AMD THE PROG®RAM WILL BE SERDY TO ACCEPT A COMMAND. THE PRAOGRAM CTOMTAINS
THE FOLLOWING FUMCTIONS

EDIT MEMORY,

THIS UTILITY ALLOWS THE USER TO TYPE HEXADELCIMAL DATA DIRECTLY INTO MEMORY
AND ALSO DISPLAYS THE CONTENTS CF THE CURREMT MZMORY ATDRESS.

COPY MEMORY TO TAPE.

THIS COMMAME ALLOWS THE USER TO DUMP ANY PARRT OF MEMORY TC TAPE. THESE TRPES
CAN  THEN BE LOALED BACK INTO MEMORY RGAIN JSIMG THRE SYSTEM COMMAND PROUIDED
BY BASIC.

GOTO HEX. ADDRESS.
THIS COMMAND ALLOWS THE YUSER TO JUMF TC ANY PART OF MEMORY DIRECTLY USING A
HEXADECIMAL ADDRESS. (THIS AUVEIDS HAVING 7O CHANGE THE ADDRESS. TO DECIMAL?

RESTORE BASIC FROGRMM.

THIS CoMMAND WILL RESTORE A BASIC MPROGRAM IF  "NEW® HRS BEER TYPED
ACCIDENTALLY .

LIST VARISBLES.

THIS COMMAND LISTS MUl UARIABLES VUSED IN A BASIC PROGRAM., THIS IS A HANDY
FUNCTION IF YOU RRE REDING & PART TO A PROGRAM ANL ARE NOT SURE IF & CERTAIN
VUARIABLE 43RS ALRERDY BEEN USED.

DECIMAL TQ HEX. fND HEX. TO DECIMAL CONUERSIGONS,
THE PROGRAM WILL CONUVERT HEX. TG DECIMAL AND DECIMAL TO HEX WHEN ASKED AND
PRINTS OUT THE ANSWER ON THE SCREEN.

RENUMBER .

THIS UTIUITY WILL RENMUMBER THE LINE NJIMBERS 1IN A BASIC PROGRAM TO USER
SUPPLIED PARAMETERS.

LOAD.
THIS PART LOALS EBASTIC PROGRAMS. DIS®LAYS THEM 7O THE SCREEN WHILE LOADING PND
TELLS THE USER WHERL THE PROGRAM 1= LOCATEL R|RFTER LOADING IS COMPLETED.
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MERGE.

THIS LOADS A BASIC PROGRAM AMD MERGES IT TO A BASIC PROGRAM ALREADY Irt MEMORY
THEN THE NEW PART IS AUTOMATICLY RENUMBEFED SC THAT 1T WILL FIT BELOW THE
PROGRAM THAT WAS ALRPEADY IN MEMORY.

PROTECT PROGRMM,
THIS CoMMAMD WILL FROTECT A BASIC PROGRAM AND MAKE IT INVISIBLE TO BASIC.

CANCEL PRCTECTION.
THIS IS THE REVERSE OF THE PRCTECT FUNCTION ANE WILL RECALL THE BASILC PROGRAM
SO THAT IT CAN BE USED AGATIN.

BECAUSE OF THE SIZE OF THE PROGRFt IT WILL BE SPLIT UP INTC THREE INSTALLMERTS
OVER THE NEXT THREE IS5UES. THE PARTS PRESENRTED IN THIS IS3UE WILL BE ABLE TC
RUN BY THEMSELVES. ALL THAT WILL BE REQUIRED EACH MONTH IS 7O 1.OAD THE
PREVIOUS BLOCKS. ™HEN TYPE IN THE NEW PARTS FROM THE MAGAZIMZ AMD RELOAD THE
PROGRAM ON TAPE, ALL THIS CAN BE DONE USING THE PROGRAM ITSELF .

THIS MONTH WILL CONTAIN THE EDJIT MEMORY COMMAND, COPY MEM. TO TAPE. GOTIC  HEX.
ADDRESS AND THE RETURN TO BASIC FUNCTIONS.

FOR THE FIRST INSTALLMENT YOU WILL HAVE TO USE A MOMITOR TO ENTER THE DATA
FROM THE HEX TLMe 7O  MEMORY, (OR USE THE MOMITOR IN BASIC IN THIS MONTH S
ISSUE}» AFTER THAT THE EDIT COmMMAMD CAN BE MSED TO ENTER THE REST COF  THE
INSTALLMENTS INTO MEMORY. AFTER THE DATA HAS BEEN TYPED IN THE COPY COMMAND
WILL ENABLE YOU TO LLOAD THE PROGRAM TO TAPL.

DETAILED DESCRIPTION OF COMMANDS.
AS WAS SALID EARLIER, TO ACCESS THIS PROGRAM JUST TYPE <3SNIFT> DOWN RARROW AT
THE SAME TIME THEN CALL P THE REQUIREDN COMMAND.

EDIT MEMORY :
THIS UTILITY WILL &5K * HEX. ADDRESS 7 " ANSWER THIS WITH THE ADDRESS AT WHICH
YOU WANT 7O ENTER YOUR DATA. IT WILL THEN LISPAY THE FIRST HEX. ADDRESS AND
THE CONTENTS OF THIS SDDRESS.
I7 LOOKS LUIKE THIS:

s»|» (DE>
THIS MEANMS THAT LOCATION 80MB HEX. CONTAINS "DE® HEX.
Yo CAN THER  ENTER  NEW  DATA TO THIS LOCATION OR TYPE THE DOWN FRROW OR UP
ARROW XEY TC INCREMENT OR DBECREMENT THE ADDRESS COUNTER RESFECTIVELY
OTHER COMMAND KEYS ARE "X® YO CHANGE THE EDIT ADDRESS AND THE RPEAK FEY T
RETURN TC THE COMMANWD LIST (THE BREAK KEY CAN  BE USED TO =SCAPZ FROM ANY
COMMAND OR FUNCTION:.

COPY MEM. TO TAPE.

TRIS UTILITY WILL DISPLAY " START END EMTRY NAME * ON THE DISPLARY. JUST
TYPE THE CORRECT UALLES UNDERNEATH EMCH. AS SOON AS YOU TYPE THE SIXTH LETTER
I THE NeME, THE RECOFDER WIL START TG RUN, AUTOMATICALLY. IF THE NAME HAS
LESS THAN £ LETTERS, TERMINATE IT WITH THE “"ENTER"™ KEY. M GPAPHICS BLOCK WILL
FLASH IN THE RIGHT LOWER CORNcF AFTER EACH BLOCHK 1S DUMPED TO TAPE
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GOTO HEX. FADDRESS.
THIS COMMAND WILL ASK "HEX. ADDRESS 7" TYFE IM A 4 DIGIT HEX. PADIRESS €S
ANSWER TO THIS AND CONTROL WILL BE TRANSFERED TO THIS ADDRESS IMMEDIATELY.

AFTER TYPING THE ®ROGRAM IN, JUM® TO 3i64: (7BYSH, THE SYSTEM COMMAND CAN BE
USED FOR THIS BY TYFING ° s3iB41L " SFTER SYSTEM HAS BEEN CALLED WWF. ) THEN WHEN
THE COPYRIGHT MESSAGE APPEARS. TYPE <SHIFT> AND DOWNARROW, THEN WHER THE
COMMAND L IST COMES UP ON THE SCREEN HIT THE "C* KEY THEN USE THE FOLLOWING
ADDRESSES TO COPY THE PROGRAM TO TAPE : START = 72268dA , END = 7EFFH . ENTRY =
7BS®H .NAME = EMON (OR ANY @THER NAME UP TO SIX CHARACTERS).

APART FROM THE UTILITIES ABOVE °*BMOM® ALSC HAS A KEY-DEBOUNCE ROUTINE BUILT
IN. IF KEYBOUNCE IS STILL A PROBLEM EUEN WITH THE PROGRAM LOADED, INCREARSC
THE  VALUVE STORED IN  7D27H. SCANNING  WILL THEN SLCW DOWM FURTHER AND LESS
BOUNCE SHOUL® OCCUR. (NOTE: THE KEY DEEBOUNCE SUBROUTINE ONLY WORKS LUNDE®
BASIC, NOT M/C LANGUAGE ).

ss3% MONITOR IR BASIC REUVISITED  #%» by ™eter Hartleu

Being lumbered once in o month  is bad enough, bt He did it o me tuwice'’
Clutching < cassette, allegediy containing o capy of last month’s "Moniter in
Basic”™ @program {(al! lines from BEBVBO to BzZ¥B were missing!), and an excellent
letter from Ron. Sully of toganholme, Gid, {(whae' 3 turning into socmethirg of a
regular correspondent already: - gosnd cn you, Ron'), this time i1 was a casa
o0t "see if you can =zort this owt - it doesn’ t work!'"

Now, sometimes T haue to admit a certailn mento! bklockage towards someona
elsma’ s way of approaching a computing prablem, and this, uonfcocrtunately., was
ane of these ocwcossions. Finally T gave up, got an understianding from Him
that we would publish Ron's letter, and set abeut creating a new Mocnitor.
Frank'!y, I haan’ t even thought agbout this particular praoklem befars, being
blessed with saveral excellent machine language varieties that can be faorced
to do my will, whenever needed.

1 sincerely %trust that everyone will be happy with the result, which will give
you a straight hex listing on the screen, |like those we publish in MICRC-28,
the abili1ty 1o change the value stared in any R.A.M. locatien, ond focilities
1o store te, and retrieue {from, cassette. It’ s not very fast, but 1%’ s fasier
than las* month’' s wersion, and will dump o 4K  programme in twenty-three
minutes (exgctiy 22 times as long as TBUG)Y. It does, however, let uou see
exactly what’' s going out to tape, or what’'s coming 11n from *ape, while it
runs.

Unfortunately, 1t ,ust will net squeeze 1nto a 4K level TII mechine. Now then!
Stop your grumbling gt the back! The good news foliows in a minute!

There is one sequence that is vuntested, and that's the error trap at the end.
I' ve had the hardware cassette read modification fitted tc wy 80, and iry as
I did, it wouldn’' t miss a byte al!l evening, sc if thagt particular seguence
doesn’t work you can al! throw it cway. together with the ONERRORGOTO kit at
the begirning.

NOW, tha Good News for a'l! you 4K 4olk, out there.
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ss3 MINI MACKINE LANGUAGE LORDER IN BASIC ##% by Uno Hoo

This is in two ports, the writer and the reader, and 1t }eaves you about 1.5K
in & 4k machine for ali those high-speed gondies that MICRO-88 has coming up.

The writer is just ¢ simple way of creating a data tape for the reader. To
use the writer, there’ s no nead to protect any memory. just enter it in and
get a couple of HIGKH QUALITY BLRNK TMPES. Once you’' ve entered the sta-t, end,
and entry points, and the name, you simply copy the MICRO-80 hex !istings,

and. from time-+to-<ime, your 'B8 will lock up the keybnard while it dumps 3
whotir 124 bytes out to tape. If you make a goof, while entering *he daota,
just carry on with the corect data. Providing thaot uwou haven’t hit >> ENTER
X yet, 1t w1l not watter, as the program only looks gt the tost two
alphanumerics in each entry. The only woy that I couid get 1t to glitch up

was by entering spoces. You mau like to put a trap into it., ta check tha* the
last two characters are within the ronge of B-9-F, but 1 assumed that the
ma jority of our reoders were pretty bright snrts who wouldn’t make thosa sorts
of errors anywaoy'

The secona pa~t is  the raader, largely lifited from the ful) scole program,
Before entering this, set your memory protect level tc 18B8A, tc reserve 1b79Y
pytaes for <+he m.!. joodies.

Onc2 it is entered, just set the cassette to plcy, and go and have a4 cuppRa.
Cnce the m.!. is entered, you can access 1t by BREAMKing +he vas:ic routine.
tupi1ng SYSTEM, >> ENTER <{, and then responding to the #*> with / and the eniry
address IN DECIMAL.

Finally, ¢ word about that cassette raad modification thet 1 metioned earlier.
If you have troubies reading tapes intc dJour ‘B8, 1t recily is worth your

while getting this. It yowur 8D 1s stiil under werrenty, or if you oare not
very handy, 1 wunderstand that Tandy witl now supply and fix *he item at ne
charge. Yoy’ ! just houve to wait whil'e they ship the unit to Sydney and so
forth, Otherwise, your local Tandy Store will obtain one of these fcr you,
and charge only ab2out €3.68 for it. The wvnit 15 just a tiny oiece o¥f
vero-board with a couple of T.C." s and agbout six wires, and shoulc come with a
vary good instructi1on sheet, that not only explains how to instal! i, bur
als> how it works. AND IT REALLY DOES WORK WELL. I can se&t the cassette
voltume at anything from 3 /2 tc 2 172 and it still reads it ali’ I+’ 11 3ava

a great deal of frustration over +the years.
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how to sauve a tot of 3ollors, BUILDIN: YOUR owM 7 . RS
and still haye a 10t of fun, _IGHT FEN FOR UNDER $3.3%

by Pater Hart!ey

There 1 was, minding my own business, tacching our T RB.S. 88 tc gamble on the
horses without !tosing too much of my wife’'s hard earned cash, when who shou'd
teiephone but a c2irtain nameless magazine publisher. "You’ re not doino wmuch
these days, are 4you?" he warbled sweastly. Withouvt giving me g moment Lo utter
a single cavticonary remark ot cver-commitment, he muttered darkiy about
something called .un "Associate BEditcorship®™, "not much money for the first
seuen yeoars", and hung up. Assuming that he was simply suffering from
TRSDOSit1s, or ar ower abundance of subscription aoptications, T resumed mu
earnest attempts at =zreating *he2 worla’'s first mitlionaire T.R.S. &03.

Precisely twenty-four haurs tater He f(caritols for His Propriatarshipl was on

the phone egain, uvery determined. °*I szem to recall that wou were building a
ii1ght pen. I hope that 1t’ s working becauzz T've orimised the readers oan
article for this month, and we can’t get our nrototyp= %o zork."” Before I

ceuld explain thkat oy wversion suvffered Ffrom evaeriy elacironic complaing
possible, and +that the "project™ was luing under {fifieen fmat of form-guides
and copies of the Sundoy resylt sheeis, he 2oncuncez that  he “wanted the
article by Tuesday! It = got to pe at the wrinters then.® He was gon:s and 1
was | umbered!

First af all, then, zome of you may wart t5 know what a 1ight an is, what 1t
4 3

does. ard how. It's realiy a device Ffgqr ‘Yazy people wi1ih *ired fingers,

enabl ing them 19 communicate with a wel! -tragined comouter, withoul using any

sort of key-board.

A light pen 1S not a torch, nor does :% YHlagt a laszar besm 1nto your vidao
tarminal, so powerfu! thot is goes doun a!!l thosz funry litile wires and <omes
up 1n  your nu2rhecting RAM. It does, in fact, the evact eoppos:te, picking vy
moduyl ated or puised liaht from the videc cizoiay, and, :{ your programming iz

all right, telling the beast where the pen is located,

Commercial ltight pens can cost anywhere from areund 8200 t3 §209. As with atl
things, you' ! never get more than you pay for huht you wil' wvery often getl ¢
great deail less, The unit that 1T"m going o describe here is the rock-bottom,
cheap, horrid. wunreltiable l1ttle nasty for which you'd normaiiy poay anuthing
Up tc $50 or €54. I+ it costs you ewven one cent over $3.8€ you ve been rippad

off by ynur 'acal eiecironics component supply hcuse. Unfortunately. uyou wiii
not be able to buy one cf the components at your leocal Tandu ztere.-

Eecocuszse thils versicn was designed firstly to be chezap, and oriy secendly to

work . it may be necessary to male: =i 1ght ajustments tao the un:t according *0
the eccentricitias of your particuidar syztem and the ambient ! ight lavels in
your den, lounge, or, if your wife 1s like mine, the 1ittle b1t »of passage

Dutaide the toi1iewt ond bathroom.
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First of c'! yocw wil'! need to collect the necessary campenents, nhich
folicws;
1.9 G plostic (black 1f possible) pun “ouring, with o reasonably large
(2my-3mm  approx i aprening  where the writing busineze vusad to <ome out. Thisg
n2eds 1o bz OoFf a type that 1s made in two nieces. «nd is ali screwad up in tre
micdd’a - {ike  somz of those progrcoms we ve seen from time Lo time :380.0% -
sheuild be ene tuying oround.
2.0 2 Tardy 9 uolt bottery (Catalogue number 22-464): %0 .59
i a fiot connector fer the battery (Tandy wil! sell uou ¢ wack of {faive
(Catologue number Z74-325) for $B0.993%:8b0.2%
4.) a 1/8" miniature jack plug: Pack z¥ two (274-738) for #1.35:83.79%
S aoprox  three feet of fine microphone cable - wmith swe cantire
conductors and g 2 ingle screen. N.B. First of uli, 21 will net wmatter 1¥ this

b
cable has more thar two centra consductors. but you' il guickiu come %7 hcte the
entire devize if the cable iz too thick and stifd. Tondy cairry Snly ane tupe,

s}
which, i my cpinien. 13 far too heavy, stiff, and thick to it 1nto the pen.
A

and they’ 11 sell you a twenty {foot pack which is encogn te make U six  oOr
seven pens. Fortunctely my local Tandy manager s fairly tame, and ¢ comouter
ger1us 1ntrs tive kargain, and he had a piece cnder ithe Zourtarr  that  wos Wt
whgt 1 nesded. Howausr, wa can’ t ali live in the ecsiern suburt? of Fd3slgicda,

s 4ou may have o bunt around for sometn:ing switowle:$1.2% maximim,

5.0 one resistor, 174 watt. Tphe vaolue wili wary from orz umit to ancother.
1 have {found yctues from 470 chms tz 18 men necessary, ond

tha unit that 1 am presently ousing hss disparged with  thi1s component

oti-together!: 20,29

In various tests

. ona2 3ilicon phototransistor, M.P.M., simiiar to Fojrchid tyne FRT-100,
tTandy catalngue rumber 275-13G). N.B. You moy find two tyces ci this device
in your ioccal Tardy deglgrship, both with trz same cotaisz2que numbsc .
tortunately they come in a clear bubble-gai} so wuce can see  whai you are
getting. The vizaible difference is that the tans end of the dauvice {the and
tha* donesn’t have any wires on :tJ is flat on ona of

cn the other. Houirng trizd both types 1 cansider that {for fnas particular
Mow ta fit it ali together

Sclder and soidering 1ron reaay? 1I¥f you' rz a handyman type. then you 11 haue
o 4riti lyina grownd somewhere ihat’s _ust right for cresiing an cpening 1n
the end of the pen %o admit the cable. If, on the other hang, ycu' re mora2  of
a2 "Morm®, like me, ynu can =imply melt a hole with the soldering ircn, ut

make sure that there’s plenty of ventilation, becausze if tine body ot the pen
vs made of P.U.C. then the {foumes could be posittively narmful.

The phototransistor neads to f.1 comfortaoly 1atoc ths frent na. of the pen
boduy ., I+ 1t doesn’ t tit you d batter hunt around +or g larger pern - don’ 4 Lry
£ilimg away at thz  echototransistor becausse you' |V probobla 1] it.  ang
Murphy's  Law  divctates that the very day this issue comes sut wil! de the cay
that Tandu Australia storts te enjoy a mational phsotziransistor sho~taosz Th
ane  ycuy  kill wild pe the 143t cre they nave. ond tney don L re-drder un':

Thursday so *the eagrliest they' il get cny mire 1s Morndoy weat '
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You’ Il  find three wires in the base of the phatotransistor, arranged in a
triangle. Lecate the "base” wire (the middle one}, or fellow the diagram on
the back of the bvox (You didn't throw it away, did ysu?). Ia ¢ rorwo!
trans istor., the current into this pin wou!d control the +fiow of current
between the nther two pins. Iri a phototrans:istor, the supply to the “rase”™ 13
generated by light talling on it, and you zan cut off this wire, caretully,
very close to the body of the tronsistor.

Now feed one end of the cable through the sti1ll =smouldering hole in the pen,
and strip off the insulation, taking care not to rip the braoid scresn, which
needs to be unpicked and twisted. You now have two Lhin insutated wirss, from
which yovr show!d remove about 4mn of insulation, and the twisted end of the
screen. Tin the 2nds of the *hree wires, and solder one oOf the insulated
wires to each of the two remaining iegs on the photetransistor, akout 7mm from
the body. When you de this, hold the wire from the phototranszistor with 9
pair of fine nosed pliers, close to the transistor body. This wiii shunt of+f
any excesz heat, minimising damege to both the transistor, cncl LT your

valyable programmers fingeriips.
With the pins ef the ghototransistor fazcing you, and with the remdins of the
"bose®  pin gt the bottom, note the colour of the wire that you hsoue connectad

to the left hand pin5 +this ic the signal 1=2ad.

After feeding the otker end of the cabla, together with the leads {rom the

battery connector, through the hody of the jock plug, carefully strip off the
insulatian at that end of the cakie in a zimilar manner. The wires from the
battery cenector witl already be stripped and tinned, but a !ittle dab of
solder here will do no harm.

With fuck you' Il have ene af those dinky i1ttle table-top wiccz around the
place, which are most wseful when soidaring miniature ,ack plugs. IFf oo
can’' t readily lay yowur hands on one of thes=z, you' i! +find the next best holder
s wne ef the sockats for which the plug is intended. If your daughter mon’ t
lend you her 1ranny focr half-an-hour, ou’ 11 prokavly have +to wse ihe

microphone sockel in your own computer’ s tape deck.

It olways helps to improve access for the soldering 1ron if you spread the

selder lilgs on *the jack plug apart, before tinning them. Carefuiil i solder
the signc! !'=zad o the zmallear of the two !'ugs on the jeck piug, and tho
screen, together with +the RED lead from the Dbatitery, to the other. The
remaining two leads showild be soldered together, taking care to make the joint
asz small and s tidy as rossible. This last joint wil! have to he insulated in
order to prevent it from coming inte contact with either of the {lugs 1inside
the plug assembly. You could use a ltittie dab af rubber glue. seaiasztic, or

euen apoxu putty. FProbabluy the best idea ic to 3slip o sleeve of discarded
plastic insulation ocuar the jnint.

AL this stage, the anly wire not connected is the pen end aof the screen braid.
The sensitivity of the pen 1s controlled by varying the value of a resistor
connecting the screen tc one side of the phototransistor. you can wmclke the
finat assembly of the plug at this stage, toc enablie testing and ajustment to
se carried out. The two teeth on the side of the t!arger of the jack plug tugs
should be ternt down with your piters. so that they both bite into the outer
insutation of the moi1n cagble. This i1s to erzure thot o share tug on the cable
wiil nat rip ou*t all ynur carefu! soidering.
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You wi!l need to enter the follcuwing test progrom i1nto your T.R.S. €@,
18 CLS
20 OUT Z5%.4
20 FOR T = B 7O 1A MNEXT
40 PRINT @ S12, INP{255),
50 PRINT % B, CHRB(131);
B0 OUT 255, 4
7» FOR T = P T@® 19: NEXT
80 PRINT ® S76, IMP(2553,
S0 PRINT @ B, CHRS$(32);
10D GNTe =292
This program wi'l couse a block of light in the top lefi-hand correr of the
screen to flash oo ang o¥f . whi'a the vaiue of the cosszette port is checked,

and the rusults displayec on the =creen.

4t this sitage the phototransistor should not be irstulied in the pen body,.,
Swart  the prograom running, arnd plug the |ight cen into the microphone port of
the cossette recorder, which should not contain 2  tape. Bisconnect the
Guxillary jock from the computer, and lecue the earpiace jaclk connected.

Inside th2 ccssetie bay of the recorder. at the hack on the laft-hand side,
yoo will find ¢ small metcl arm. This normolly senses the nresence or tack of
the erose protection tab on the back of *tne cassette. Gently »esh this  ara

1in, simultaneaously setting the recnorder into RECORD mode, ond then ccnnect the
Battery to the bastery claip.

Hoic the phototransistor., by the body - not the wires, w.%" 1t2 lens touching
the vide. screen cver the flashing point in the top i2ft-hand corner oOr the
scraan.

I+ a1l is well you should see the numbers 127 onad 2%% on the sceen. 1f both
arze  showing 127, try turning the brightnezs of the cSispicy up until the lowsr
number chonges to 255. On the other hand. ¥ becth numbers are  showing 255,
there is too much light, and either the pen must be 2ssinsitaised, or the uideo
diaplay turned down =l ightiy.

To reduce the sensitivitiy of the pen. connect progreszzively lower valua
resi1stors across the screen ond ore pin of the FPhototranmsistor., ' cartain
that for $3.88 you re prepared to spend o litile timz experimenting”
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SIMPLE EXAMPLE OF LIGHT PEN AFPLICATION PROGRSMME

19 DEFINTZ
28 CLS:PRINT:PRINT:PRINT"M E N U5 :FRINTTAX
33 PRINT
43 Si=4 ° THIS LINE SETS THE MARIMLM NUMBER NOF 2PTIONG
52 FORS2=1TONS1: REALBS( 52 1: NEKXT
60 FORSZ=1T0S1:PRINTTAB(2)08( S2 i PRINT :NELT
74 FORS2=1T0S1:GOTC .28
80 PRINT@1IES+12B45z . STRINGS(2, 181 1:60TO135
9D PRINTRIES+1z254C%, " “INEXT
138 OMS3GOTOISRe .15 , 178 | 188
118 GOTC79
120 GUT255,4:54=INF(255): GOTORB
3 IF INPr2553/=54 07092 ELSE IF TNPC
14 S3=82:G0ToLie
150 PRINT®29E, "YU CHOSE LINE #1.":GC0TG1S2
158 PRINT@896, "YOU CHOSE LINE #2.":CCTO19G
170 PRINT®83E, *VYOI3 CHOSE LIME #3.":60TOLSC
130 PRINTEESE, "YOU CHOSE LINE #4.°
130 FORTI=ATO10832: NEXT :REZTORE: 5O0T22%
2 DATAR THIS IS LINE ONE, THIS 1€ LINE ThwO
218 DATA THIS 13 LIz THREE, 7RIS IS LINE FOUR

1
L

VEELECT T 153=2

N

T5)084 GLTOL4 ELSL CcoTron

saxs% LETTERS 7O THE EDITOR sssxs
From: Mr. V.2, FOTINES, Sunbury Uic.
! am lookina forword to your Assembly Larguage Praogramming Course. Is 1t
possihle to obtain thke source laistinu of LOSABER and future SYSTEM prcorom:?

(Yas. we con supply source listings separataly, *c order. 1In future, owe will
pubiish source listings of short progroms in the mogazine. Unforturately. the
source listings of some of the 'onger programs are as bia as the magazine
1tself. so we will have tn make a nominal chorge for thase. W wit! indicate
the charge in the relevant saftware section. -Ed.

From: JOHM C. HARBWICKE, Collaroy Platsau, MNSH.

The Tandy Technical literaoture I have Thneen cGble toc get ma hangs on seems
pretty sparse, I beiieue ynu couid include articles on refarencss o suitable
reading matarial .

(Thanks fo- the suggestion John, we certainiy wi'l. In fact, we are currently
10 contaect with 5 number of American pubk!isherz of TRS-BB 'itzrature with a
view to 1mporting ihs better pobliceiions for cesale

offer the first feu Titles next month. -Ed.)

Ve hops L2 e ablea  ip

From: L.A. PEARSON. Sainertan Park, S.A.
Hs an amateur user of tevel 2 1 find many things {ru
oround on graphics, the fact that I have g Level 1

strating. The lack af wrco
Lo Level Z conversion tape

and rcan’t  find out how to ¢se {t or? errcrs in published programs. The
“ideacdy, Ailm. Fire' pcogrom in the Lerel Z Pansgl 3o2s not work! ] 96t a capy
on o purchased games tape which would not run correctiu erther!'  Maghs oy

couslc gpubl z=h o betiter version,
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As other machines come into general use you should extend your magazine to
include them. Evan in US magazines there is as yet, little Apple I1 software
advertised.

I have been reading Tandy Assembly Language book. I was not clear if T BUG

was 1ncluded in the Editor/Assembler but evidently it is not. I cannot see
the point 1n wusing assembly language for mathematical functions in Level 2
when they are already in ROM. Search or graphics routines are probably better
but not if Assembler takes 5K. I have not seen T BUG advertised as a tape
program. I hope you get one on the market.

As regards hardware, I hope you will publish something on how tu connect to
the output connector without interface. Al so, it seems that Centronics
printer at about $600. is the most reasonable, moderate performance machine on
the market at present. Comments on printers 1in your magazine would be
appreciated.

As not all programs in any issve are of interest,  will individual ones be
available on tape f(at same cost?) I am assembl ing a universal subroutines
series program which may be of interest. Do you want +typewritten proogram
comments? I presume you publish LIST with your printer, from tape. The
December issuve - Electric typewriter, is more readable than the Jan. “printer”®
version.

(Taking your comments and questions in order.

Mo, Level 2 is not superior to Level 1 in all respects although, you will soon
find that the tack of graphics wrap around is not a serious penalty to pay for
all the other good features of Level 2.

We are surprised that you can’t find out how to use the Level 1 to Level 2
conversion tape. It should have come with instructions. Briefly, you load it
into your Level Z machine under the SYSTEM command. You then type °-/19190°
for a 4K machine or ",31478" for a 16K machine. The program starts off by
prompting you to read in the Level 1 tape that you want to convert with the
message "LOAD TAPE AND PRESS ENTER". Before pressing ENTER, make sure you
adjust the volume control on your recorder to the Level 1 range (7-8). Once
the Leve! 1 tape 1s read in, the computer disp!ays "PRESS ENTER TO BEGIN". Do
that and wait for up to a minute while the Conversion program does its thing.
On completion, the computer displays “"CONUERSION COMPLETE - PRESS ENTER TO
CONTINUE". On pressing ENTER you return to BASIC with the converted program
in memory. It is a good move to CSAVE it immediately, before running it.
Final ly, you may need to make some changes to run the program in Level 2. 1§
it wvses an array, you may need to add a DIM statement. If it re!ies on
grophics wrap around you will have to add that feoture with some extro program
l1nes. Incidentally, if you have a 4K machine, it is possible that some of
your programs wi!l be too long to convert and you will have to do the
conversion on a 1BK machine.

Afraid we can’t help you with the Ready, Aim, Fire program since we've never

used 1t. Perhaps some other reader has sorted it out and will write in. If
not, we wil! have a look at it ourselves.

As far as programs for other machines are concerned, we have no plans to
1nclude them at present. Quite frankly, we’'ve got oor hands full with the
TRS-BO for the wmoment. Maybe we will consider a separate magazine for Apple

and Pet Commodore users at a later date, the problem being that there are not
as many of these machines in use as there are TRS-80's.
You're right, TBUG is not included in the Editor/Assembler but it is available

as a tape program from your Tandy Bealer. VYou are also right about using the
mathematicat functions in ROM whenever possible. However, some people like to
write thei1~ own for the satisfaction it gives them. Incidentally the

Editor/Assembl er does not take up space when you are running your program.
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You use it to make a system tape, clear the mochine and then load in the
system tape, by 1tself.

We wil? include your suggestion about connect ing hardware directly to the
output connector in our requests. You can count an an article about this in
the next few months. Several readers have asked us to comment on printers and
we intend to prepare an article on that sub ject for future publication.

Cassettes of individual copies are always availabie for $3.58. "That would be
the best way to buy the particular program you want on tape. From time to
time we will make programs of particular interest, available on tape
separately (1 ike BASMON this month). We are also considering publishing
col lections of programs on tape, every few months. E.g. a games tape, a

utilities tape, etc.

Program comments do not have to be typewritten but p!ease make sure that they
are written very ltegibly. Some of onur coantributors include their comments and
descriptions as REM statements at +the front of the program which we then
delete for printing. The ideal!, from our point of view would be to send uour
comments on an Electric ™encil Cassette (with lower . case letters). VYes, we do
LLIST programs for publication.

Your comments concerning the readability of the December issua versus that of
January are noted. Unfortunately, it requires far more effort to lay osut and

correct the magazine using a typewriter. So, for the moment we must stick to
the dot-matrix printer driven by a word processing program. Perhaps, as
circulation increases, we will be able to afford a daisy-wheel printer and

satisfy both requirements - Ed.).

From: RON KEHN, Korumburra, Vic.

If a particular month’s software is of particular interest to me. 1is it
possible to get a cassette just for that month, or must it be as part of an
annual subscription to magazine and taope? 1 beiieve it is possible for about
$20.00, to get a kit to modify the TRS-80 to lower case. I am sure that other
readers and myse!f would be interasted in further information about this.
Also, let’s have the article on the RS5232 printer interface very soon.

(Yes Ron, 4ou may purchase a single cassette of any month’s prorams for $3.58.
I guess our order form has caused some confusion here by not being specific

2nough on this point. We have changed it from this month on. As far as the
\ ower case conversion is concerned, we use one ourselves and it costs much
less than $20.80 for parts. However, it does not work with the ordinary Level

2 BASIC. We wil! describe how to do it in the near future. It wil! probably
be the April or May issue before we can describe the RS5232 printer interface
but, 1f we can speed it wup, we will. Ed.3

From: TORY MERITON, 85 Milton St., Elwood 3184
Yony 1s lonking for a cheap expansion i1nterface, new or used, with or without
memory. (If anyone can help, please contact him direct - Ed)

From RONALD J. SULLY, Loganholime Qld.
Firstly, may I congratulate you on the concept of MICRO-88. I believe it to
be the type of magazine which meets the much needed requirements of would-be

programmers, (albeit adventurous)’, ! ike myself, that up till now, were left in
a woid.

I+ T may, I would }ike to bring your attentinn to, what I believe to be,
errors in some articles 1n both issves (Dec. '7?9 and Jon. '88.) If 1 am
wrong, then I stand corrected but, if what I am about to say is true. then I
believe I may sauve some of your readers heartache and frustration. Many of

the errors 1 fourd are wmerely typing errors and any programmer worth his salt
wil! discover them for himself and carry out the appropriate corrections so [
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hvave no 1ntention of bringing the arcorsT tn your octrenticn,

Tae first ercor that 1 belieue ¢ be s:gnificont i3 in Issuel. Page 7. in ng
tllustration nf trhe CTR-40 cassetie modificaticr. The releant taraprapn (70
directs thot o piace cof wire be soldered tu pocint B (zommcn  with the uael'loon
wire J. The fact 13 thet the yelilaw wire 1§ 6t pownt C, not It 7 car

the modifications explainaed by wou and reod the illustecctiva wiin pount 7
L rewversed. T thank youw fo- the advice ond instructiors as L f.nd *he 7T -41

[w]

1S now much more coioweenlent to wse,
Secondly, 9s an enthusaiastic but ignorant ascembly lenguaoge proarmman i thaour
TBUUG ar an Editoar ‘Assemb'=z2r etc), on raceipt nf Iszue &, T cageciy

Yr. lan Vagg' s ON1TOR IN BAZIC program, kelieving 1 cowuld wse it

m/c fangucage subrovtine of Mr. Pater Hertley s progrem. GARME

However, this was not 2 ba, Firstly. I encounterae ¢ lot of praiams
getLt:ng tre Mcmitour to work. The J:rst problem :involives the owmand Todes .
cON junctica with the Tes  Innut CTormond subroutine starting o0 taine L7, Tne
23sence ot the srablem waes that vhen I ciiconted <o pedify mamor. o Ex b
entering 4 numher  containang L ote.g. Sl CBH ato. i the Tast

subroutine wouid read 1t az I for DIMP and sand se of Lo s beeows

nsx the guestica "TITLE™™ 1 soiwea that by wusing "7T° (for TERTZP?:

L. 1o degrass for o momert - the pgrogrém T owas  usang o3 tezi was
LORDER  as rwklizhad in Issuve L. I wil! zay now thot I om with
11 and wuze vt constonitily s2ven though I havaz the haosste of [STHR AN
back to MOGNITOR 1n EASIC:

I was a b1t sltow 1n prohing up the next ariiem which is by ro mecns ai! Thi
important puw 1%  Jid prove  anrauing. Both the [LMP and LCALD subkraut ines,
commancing  )inas EQAB and 20BB  respect:iveluy are  2ntered by w3y cf
concitioral GOTO  hut eazh hawza the instruction FLTURN at | oe:x E2002 2nd SZB2C:
reaspactivaly. It would not hovse been sat.:fcctory tz zimplye heve cach of tha
| ines (62060 and BIZI22 ) read G0TO 2B becouze cé the LS at line 0% zo 1 omanceds
those two iines as {ollows:

(EZ20v) B2iz@ InelT *PRESC ENTER TO CONTINUE": X:GOTO z#

ond thaot solved the orocb!lem. Afnoth=zr metheod 2f <2052 could a =1mnle
timing looK.

The next oincr srocoiem s that  ne 2885 ..: ' nee t2 include o CLLAR 1aB6E 1 or
vhaotever: i locd 2

gower-up. A hevtter <l ternciiv2 wouid be Yo ingtwdde

fina2 28 trhereby civering the reguirsments of either

The fast, but L il wecrs the most significant. nrobl'em wivi. The ficocragm o=

the "LOAMD MEMC®Y FROM TAPE® subeoutine.
I found that not onty does this svbroutine NOT work hut the cresent formal

producad some yerg disturt.ng wffacts (ke freeze up . The peclilem 'ies  1n
Line 2125 the POKE stovemeet, Firstiuy, it iz nol possibls fo FOYE aatc
STAET, the stort addrEss as the (eo: b ppovaible srobes POKEG  1mza woold ba
STHET 2 2 (2 bheing He SLartiea vatue 0f TN but in nractic2 1 foued that ths
fi7:% mmnory aidrzzs POKED by o~at tne waz in foct STARYT + 2 (11 dacends
how many characters moke up th2 sa'c: te oe FOKEA - BE). Then, bacuuse of
conditieon iawd Sows 0 line SIZD oo 51408142, 0 would be ancremerted Dy

0
fea

[.
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PRGFE. 23
To ltustrate this, the follewing is an example of what occwrred with e  when
1 tri1ed to ooz LORDCR:
Memory aduress Vaiue
STRET = 21888 7C90or
218ES 7CSL
START + Cr2)H= 51890 TCS2e
21891 73z
31892 7CS4 6 4L
31892 TCI=
21894 796
31895 7C97 5 4F
atc

31832 (gec ) 7CA4H yas the first memcry address POLEd »y swubreutine 8038 and
thereafter 11 wa. every thicd (if there were tmo characters in ithe value
POKEd ), whareas STHRRT (31888 7C®0LY should nhave been POKEd with the value 7%

(4CHY and START + 1 (31889 7CE1HI) should have beern PCKEd witl 1ihve valoe 78
(4FH) and so on . In the i1liustration ghouve, where no value is shown against
the memory oddress. the value was in fact whatever happered to he tners!l 5o,
under those csonditions anything cowld haggen (end 1t did! ' af wra e
!anguage was callted under the SYSTEM function, {1t 13 rather ted:inus wr entar
a m/c tanguage oroegsam via the kaybodard three or four times .

I ovarcame the prcohtlem by adding or changing the folloming 1 ines:

8035 ME=START

8145 D=D+S:........... POKE ME,UALCBS J:ME=ME+1:B9="".... ..(etc )

The 4above iines “hen oanly gllocwed the memory address Lo be i1ncrementes by |}
Cand only 1) .4 anad when o veciuve was POKES.
Ormcrds and upwards.!'!

The write up (page 47 tor ths MONITOR IN BASIC claims the program iz switable
for 4K. (I have 3 18K machine . But, having sorted out ol tha previcus
problems I wused LOADER to load MOMITOR IN BRSIC and was agduviz=d (b _ORDICRD
that the end address was 51DBH. 1+ you add another 1REYH bytes on top of that

to cater for the CLERR 1228 statemert it obuinusly a2<ceeds the moximum address
AFFF of a 4K machine.

Which brings me +to the next p
+the mrsc language swuproutine 1z ©
BASIC program tn ioad the GAME O

blem, TAE GAME O LIFE. The stat cddress of
DABH which means or2 connot use the MOMITOR IN
F iLIFE. GAME OF LIFFE ocbuicuslty neads ot lenst
16K. s0o why woui< 1t Nnot have heen possible to lacate the ms/c tengeaqg2
subroutine in  high memory., as I belizve is usually dene, sau ftrom 7ERGRH o
719MH?  ®erhaps wou could considerr that for publication in the March iszue ef
MICRO-80.
Qlsao, I was confused by the section that explains GAME OF LiFc (page 12) that
stated that the entry point for the m/c language zuhroutine was #2298 wnen the
values POKEd 1nto lESZH a 16527 (E2 and @81 respectively) led me to  beiilaue
thaot the antry caddress was SI3EH. BAm I right in be!ieuing %12 entry oddress
1s POKEd into 16526 and 18527 (LSE first)?

Apart Ffrom atl! I hove said previnusly, wy thanks 5o *ec uyow ond Me . Uogg for
the BASIC IN MONITOR program. 1 rope to ses many more m/C language r©roarams
in MICRO-86 (particular!y those I can load wsing MONITOR IN BRSIC)H.

Hav ing pointed out szome erraors, I would now like to make sowme sugoesticrz for
the magazine which 1 feel wili be & lot of lelp to some of the tess
axperiencad programmer . Have you considered 1ncluding o HELPFUL HINTS
section® By thiszs I mean some programming methed thot wi!! achieve ei1ther a
quicker, mere accurate or more economical method of what could be  termed a
cocns 1stent regjulirement within a program. For 1nztaonce. there heve teen many

~

occaz1ons when I hove needed a random number within certain  values 30 1
deveteped a formcia. To 11lustrate:
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ond  B.(A being the lower value snd B being the greatar vatusz) then the simpie
statement:
P = IMT ({E-A)sRRNDIBI+A would achieve ithis

if = 1z and B = 4% then the | ine would raad
R = INT (3Z2aRND(G33+12
If you ~efer Lo Laing 3B of Mr. C. Bartitett' s RICOCHET program ycu witl  sen

tnat the above methicd iz far mare ef{icient.

finother reguirement that programmers often need 13 g methiod or zcrting numbers
ar  names in ascending or descending order. I haue ancountered o few differen:
methods, (the one I develeped tcok far ton much time to process. Parhaps you
may be able to publish a method cor maethods to achieue thiz?

I think thot these things 1 ‘hawe been talking about cowuld be conzidered
“tricks ot the trade® and urntil one has zis3coverad a few pragram:z 29re procuced
which are unrecessartily tong, (4% 13 ot very wmuch?d aond slow (watching G

[

"buiiet” moue across the screen at a snai!’ s pace 1€ not very rasiistic' 30 X
believe a JPEUL HINTS or TRICKS OF THE TRABE column: will  he aporecioted by
all raaders of ouvarging srogramming ability. And, nf coursaz. those same
readers wil! gladly contribute any hints that they moy hguwe accumul ated. I+
wrill also fill some empty spaces currentiy appewring in the magazine.

firother readers’ wervice which I bz!i1eve MICRO-3 coutd givs= iz possaibly  a
reviaw  or at lesst an apinior of various 1tems of hardware being offered an
the market . One thnot comes to mind 1s tha Light Pen currently odvertised hy
BICK SMITH. Adeartisements wvery seldom  teli  tha full story 3o perhacs
MICRO-8B could noi1ve varieus itams a4 “rocd test”™ and advise r2adecs of  tha
outcome, The review neezd not zpecifiicaily refer to new ora. . but. for
instance, could possibly explain  itha workings of and the need for tha
Expansion Intertace. What does it 22 beside providing the medium {for
expansion” Why 13 it needed to be able %0 operate the real-time clock? ARre

there various waus of adding on peripherals without it7 (1 recd with iriterest
le i 1

yosur artic in Issue 2 on the memory expansion without the interfaczi. Is t
possible to address the 25% 10 ports without the Exmansion Interface?

1 think I may have said enough f2r the tiae beina so agan I congratulate  you
on the concapt of MICRO-26, ihank you for gising me cccess 0 mand other
programes and 1 wish you success +for the futurs. C1f ow succeed, I3
benefit).

(Thank ynu Rorn both for the nice things you sc6id abhouvt the menczine scd, more
importantiu, for the very worthwhile contribution to th2 magazine wh:izh you
have made. You have done a first class job debugging MONITOR IN BASIL., 1 om
st sorry that you had to do it at all. Angway, the art:izle this month
shou!d put it raight but if any reader wants to persevere with the origina!
version, please mcoke changes Ron has worked out.

You are a'so right obout the error in Isszue 1. page !7 coancernina CTR-41
cassette wmodification. The yeilow wire is at point C, not D. In fact,
have heard of one recorder which had a different coioured wire 2 it might be
best Just to go by the diagram.

Your comments concecning GAME OF LIFE are noted. 7The article DZFUSRING GAMC
OF LIFE this month should onswer the entry psintquestion. fAs f.ar as
reiocating the msc ianguogs subroutine at 7B@BH, uwe will print o REX 1sting
for that in the March Iszus.

Your suggaestion concerning a TRICKS OF THE TRADE column has choed by a
number of other readers ard starts this mcnth. The “road te of hardware
and 0ftwsre rprcdwcts offered ter the TRS-%® is one of our oripinal ob jectives

[ eg
D
D
2
D

and wehore to ba able to start this in the near future. Cnce acoain, thanks
for yowr contributicn. - Ed.)



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

PAGE 35

From: DMUID COUPE, Moonee Ponds, Vic.

You may get a guide for future articles or series of articles by Visting. each
month, suggestions made by readers. Feedback from other readers would clear'y
indicatae to yow which sub jects your readers would |ike to houve dealt with. 3.
would welcome a series of articles {fully exploring the file-creatien,
file-handling and file-manipulation capabilities of the TRS-80.

(No sooner said than done - David. The READERS REQUESTS LIST storts this
month your request at the top of +the Mrticles seciion. Tharnks for the
suggestion - Ed.)

From TREUOR JAMES, Kyabram, Vic.

1 hove receivod the last two Issues of MICRO-88 cnd hove found the mag. wveru
good except for lack of instructions on some progams {eg. MONITOR IN BARSIC!.

I also received Issue 2 on cassette and found it to be of veru poor quai ity as
the first program on side 2 had no index (*F" 3 and, when |cadea with CLCAD,
Yoadad rutbbish and not the program published. The only program which did run
ond load corectly was "H" with the others having various faults.

Alsn, could you print °"RICOCHET" 1n L2r4K?

Could your mag. please advise me on the current "CHESS® programs available and
their pro’ ' s ond con’ =7

(Your comments abeut tack of instructions are noted, Trevor. MNMow we have two
Associate Editors, we shou!d be able to overcome +this problem comgletely.
Sorry about your cassettz. By now you should have received a replacement ,
tree of charge. Copy cassettes from the first two Issues wer2 made using
entireliy oawdio technigques. You may need to use a slightly higher volums
setting than you are wused to, to load thm satisfoctorily. Future rassettes
will be copied using digital techniques snd should load at normzi levels,

Charlis Bartlett, the author of Love! 1 RICOCHET has ,ust converted his
machine to Level 2 ond is developing a LZ version of RICOCHET which we hope to
publi1sh next month.

Your question concerning CTHESS programs has beern put in our REMDERS' REQUESTS
column, we will try to get to it as soon as possible. - Ed.)

sssssx2u%3 SPEECIARL OFFER szzassss8xn
Mo en CASSETTE -------- ONLY €10.92@

This is the Utility program fecsturad tn this issue and the next two i1ssues.
E

The completa program i1s available MOW, on cassette. Each cossette comes w:ith
full documentction and contains the 18K, 32K and 48¢. versions.

You can also ourchase a hard copy LISTING of the cssembled source code for
ontly $5.20.

Source cod2 on cassette ----- £5.88

44«33 SEND 7OR YOUR COPIES NOW #*sss»
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2294+ PROGRAM LISTINGS #xss+

L REM HANGMAN - LEVEL ONE - APPROWK 8K NEETLEDN IMN ORIGIMAL FCFH

5 REp‘nnn-nnu“unuuﬂun---nn-u-nun-nu“--unun-un-----a-unuuonnnanun

10

— -
O b W

e

=
®O~ND

1=1%)
5]
]9
S [%]

N+—= 90— @ (N
QU OO

NR)MR AN D)~ - = (D

NN

Q)

240

REM FOR 4K VERSION ONE - ARUTOMATIC WORD SELECTICN
REM DELETE ALL REM LINES., LINES 1410, 1446
REM LINES 2160 TG 2175, LINES 3920 T =22a
~EM AND LINES 18406 TO 1899
REM FCOF 4¥ VERSICN TWO - USER IMPUT WORDS
REM DE_ETE ALL PEM LINES, LINES 141G, 14409
REM LINES Zi60 TG 2175, LINES 2900 TO 2039
REM LINES 1445 G 1499 ARND DATAH LINES 1393339 70 260293
<EM
REMIsFsésfiabatsRasiadafsnfastohanRadsfostasfadodzfadsdatstadnpas
REM COFPYRIGHT FELTER G. HARTLEY
REM (L 1982 S7 MAIN AUENUE, FREWVILLE, S.6. S©63.
REM PHONE (@23 7-79-4061 FOP CILISTOM PROGRAMME BEVELOFMENT
REM ANY-TIME RT REASONARBLE RATES.,
REM TH1S ZRF0OGRSMME SPZCIALLY CCMMISSIONED BY "MICRO-81@°
REMY > 2 X0 0o 0000 00 00 i 22 0 K008 500l )y
GOSURTMNAM : GOUSIE 1 40
GOSUoe2l 507 D) 13
FM(Z)=RrP)- L RCTURN
ACSH=INT L LBZ-(RIEYI-11182 52 3+63: A 4)=0
FORAI D=1 TOR(E ) RIS I=(A(DB -1 )2Z+A( T

PAGE 3k

TR ALE ) 0B e RCACE 3227 ) THENPRINT@ACS ), °7 "1 A4 )=fl 4)+L

IFQ(h'BJ =27 THRENPRINTE&R(S ), "~ "

NEXTH @RS 0=ZC L PREINT®LLIE, "WRONG " UNS " :A(3) =N

PRINT®G, "~ INFUT "GLESS s ACE 5. FRINT®D, © ' GOSUBEEY
IFR(9(6)+dLJ\/9GOT02 2
H(?J=B:ﬁ(H(8)+?Z‘—1'FOPH(Bl—‘iTPq(B)leHkH(E))=H(8)G.SUB4BB
NEXTARUD ) : TFAL7 1 =BGOSUBSMY: : 1¥=25%

IFAL 2 =8THENRET URN

IFRC4,(>AGOT0Z4

PRINVS212,"C & NGR AT U LATIONESES 1*:FORKR=ETOZ2000: NEX

TA:RETLURN

H("“(H(B) L1 142+4AL 30t PRIMNT@AL 2 ), ﬂ%;‘ﬂf7)=l:R{4)fﬂ(4)_l:PRINT@8,:RETURN

FRINTRA(S),AR%: 1 A(S Y =A(S 1+E4: Q( 2 =R =i+

ONR(33GOSUE200C . 2018, 263% .23 42,2@6&,4882 2pSR

IFAC23C >ETHENRETURN

GOTCZ 150

RESTORE : FORA( L 1=0TOA(EL): READAS NEXTHM L 3 : RETURN

ATR” *,R8.8,C.0,8,F,G,H, I,J,K,L.MN,0O.P.Q,R,S, T, V. W, Xx. ¥, 2.

1400 CLS:PRIMT&Z7Z,°H A N G M A N

14100 PRINT@®S12, " :: INPUT*WHO SETS THE WORD? (1) YOU ax (B) ME":1f
1428 FORA(Z3=L1TOS7:AR(AIS ) I=0: NEXTA(S)

1440 ONALB)IGOTOLRYA

1445 CLS.~ESTORE:FIRA(B)I=BTOZ? : FERCAS : NEXTH( D)

1450 A @=KNDC 53 : REM CHANGE NUMBER FOR MORE WORDS IM DATA

14672 READAC 1) IF AL LI=99THENA(Y)=Al -1

1475 IFACP K OBGOTGLARR

1480 FORA(B)I=11TO32:READACACB) I : IFACACR) )L ZBTHENNEZTRL Q)

1436 GOTC1En

1806 CLS:PRINT™INPUT THE WOPD MOW - MAKE SURE MO-ONE' = PEEKING'®
189S PRIMMT®B3Z. "

1813 FORAL1)=11TC30:A(S)I=83Z2+A2)

1522 PRINT@L1SZ. " INDICATE THE END OF THE WORE WITH >>2 93 K7°
13268 PRINT " 17 YO ™AKE A MIZTAKE - ENTER >> 5 77 L7

1846 PRINT "DOW T ENTER THE MEXT LETTER UMTIL THE LAST IS DIsFLAY

1545 PRINT"TC ENTER & SFACE EWTER 072 8 (44"

»

%

= S
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1847 PRINT*TO ENTER A HYPHEN ¥I> 27 KK*
18439 PRINT@A(S5), * *;:INPUTA(B)
1850 IFACEB)I=77GOTOLBMN
1860 IFACG6)>=99THENCLS:GOTO180
1878 IFACE)>27C0TCOLB0D
1880 GOSUBGBBR: FRINTEA(S ), A%; :ACA(B) »=A(B)):NEXTA(A)
1885 PRINT:PRINT® SORRY - WORD BUFFER FILLED - SOMETHING SHORTER PERHAPE?"
1838 GOTO18105S
20MM FORX=2S5TORB:SET(X,38): NEXTX: RETURN
2083 DATA3, 15,13,16,21,20,5,18,0,15,16
201M FORY=38TO32STEP-1:SET(25.Y):SET(S0,VY): NEXTY : FORX=25TO5SB:SET(X, 32¥:NEXTX: RET
URN
2030 FORY=3BTOZSTEP-1:SET(BS, Y :NEXTY: RETURN
2040 VY=39:FORX=58TOBS5:Y=Y-1:SET(X,Y }:NEXTX
2050 Y=39:F ORX=72TOBS5TEP-1:Y=Y-1:SET(X,Y):NEXTX:RETURN
2068 FORX=55TOZVSTER-1:SET(X,B8):NEXTX
2070 Y=1B6:FORX=65TCS58STEP-1:Y=Y-1:SET(X,Y):NEXTX:RETURN
2080 FORY=8TOLl4STEP2:5ET(37,v):HEXTY: RETURN
2090 FORX=35TO39:SET( X, 14):SET(X, 19):NEXTX:SET(34,15:SET(24, 1E):SET(48.18)

2100 FORY—lBTOI?'SETn33 YI:SETC4L1, Y ) NEXTY:SET(36, 1E):SET(38, 18 FORY=20T0OZz6
211 SET(27 ,¥Y):NEXTY : X=37: FORY= ¢8T031 X=X-1:SET(K,Y 11 NEXTY:X=27:FORY=2E7T03!
2120 X=X+1: SET(X,Y) NEXTY:SET(38,313:5ET(44, 31 ):FORN=3CTU39: 5T (4,22 : NEXTX

2130 X=35:FORY=23*025:X=X—1:SET(X,Y):NEXTY:X=39:FOPY=23T025:X=X+11SET(X,Y)
2140 NEXTY:PRINT®@484,LAST CHANCE !'";:RETURN

2150 FORX=ZSTO0SO:RESET( X,32):NEXTX:PRINT@484, "GASP, ™MOAN, THUD";

2155 A(3)I=9:FORA( 1N )=11TOA(B):A(BI=A(A( 1A ) : GOSUEBBMNO : GOSUB25B:NEXTA( 1%)
2168 FORA(9)=1TO4:FORY=35TOUL4STEP-1:FCRX=25T044

2165 IFPOINT(X.Y-2)=tTHENSET(X,Y):RESET(X,Y-2)

2178 SET(37,14):SET(37, 1Z2):NEXATX:NEXTY

2175 NEXTACS)

2180 RETURN

3000 REM THIS ROUTINE IS TO HELP YOI3 CREATE YDUR ClN DATA LINES

38085 CLS

2018 GOSUBZBOX®

3826 AC1l )=512

3030 PRINT@EG, "*; : INPUTAC® 1 : PRINTRACL ) ,ACA)Y; :AC1)=AC 1 1+4: GOTC3A2

19993 DATA99

20000 DATAZB,1,14,4,25.8,13,1,14,1.7,5,18.99.2.15,24,3.15.2.2.20,18.1,14
20B8B1 DATAL19,9,19,29,15,19,18,99,13,9,3,18.15,0,5,59,7,8,20,2%

Z2mpoz DATA®9,20.8,%.42,2,8,9.16.12.2,1,18,5.1,4,15,23,14,99,25,1,14.20,5,4
20me3 DATAML, 27,3, 16, 18 15,7,1®8, 1, Ld l3 s, 19 89

20mpB 4 DATAL , 18.4,8. ,15.21,1#,8,1,22,9,14,7,3,6,21.14.99

200PS DATAASS

30080 A=1:®8=2:C=3:D=
30018 P=15:Q=17:RkR=18:
300208 RETURN

=B: G=7 H=8:1=9: I=108:K=11:_=
=2 I=21: =

8: 12:N=14:0=15
U=22:W=23: X=24:Y 2

B:11=2

#222as CORRECTION »eesx
PLEASE MAKE THE FOLLOWING C@RRECTION TC THE "FILES" PROGRAM IN THIS ISSUE:-

LINE 686, AFTER - DIM BS$(LE ): ADD - DIM C®(LE)D:
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3% AMAZIN #84
19 " ORIGIMAL CONCEFT BY JMCK HAUBER. LOGMIS S5CHOOL, WINDSOR,
CTl., U.s.85.
22 TH1IS VERSION FOR B8R (CHMPYRIGHT 197%, PETER G. HARTLEY,
MAIM AUVENUE, FREMUILLE, SOUTH AUSTRALIA
1pp CLS:ORINTIT MAY TRKE A FEW MOMENTS - Y7 LL HMUE TO PRESS A KEY FOR ME.™
110 CLEAR:RANDOM: DEF INTA-2: DIMWI 32,75, V(3% ,7)
1260 H=3P: J—B
130 Q=0:2=2: X=RNDIH:: FOR1I=1TOH
140 FORI=1 OH IFI=XTHENPRIMNTCHRSL 14835 °; :NEXT:ELSEPRINTCHRA: L5713 CHPE®( 140); :NE
XT
158 PRINTCHRSL14%Q3: =11 W(X ,1)=C:C=C+1:R=X:5=:60TSzZ6 @

182 1FR<>HTHENG”TOL°BELSEIVS()UTdENCOTOl7ZELbES‘ :P=1:GCTU1SE

178 R=1:S=C+1:G0OT0.

189 R=R+}

190 IFW(R,SH)=GNTOLER

200 IFR-L1=20RKIR-1,5,{ >ATHENGOTO320ELSETIF S-1 =A0RWI R, S~ LX< YAITHENGOTOZ250BEI_SE TFR=HO

RW(RH 1.5 ATHENGGTEZ 1AL SERA=RNND( 3 3 : ONXGGTUO4E0 , 4957 .5 L6

213 TESK YUTHEMCUT OszELCE1F7*LTP_NF01024PELJEU— :GOTOZ3:,

Z22p IFK(R. S+ SAGLTO240

233 X=RND{3):O0ONXGUT54%3, 430,554

240 X=RND( Z): ONKGOTU489, 493

250 IFR=HORW{K+1i.S 1< >ATHENGOTOZABELSE IF S WITHENGOTOZERELSE IF 2=1THENGOTC2B8RELEED=
1:G0T272

260 IFWCR S+1)¢H>aG60T0220

272 F=RNDC 2): ONXGOTO480 ,512,550

280 X=RNIK 2 ) : ONXGDT0480,510

292 IFS<UTHENGOTOUSMACLSE IFZ2=1 THENGS 2WELSEQ=1:GDT0O219

300 IFW(R,S+ )L 1<>08G0T0229

31w X=RHD{ 2 ONYGOTO480 , 55

320 GOTO4sM

232 IFS-1=00RW( K, Z-13{>OTHENGDTO4 1AELSEIFP=HORW(F+1 , SHIC YBTHEMGOTO37RAELSEIFSC JUTH
ENGOTO24DELSEIFZ=1THINGOTO3ERELSEQ=1: GOTC35O

344 TFW(R,S+1 3 »3GRTO3E0

350 ¥=RND(32):0ONXGOT2490,513,55G

380 A=RND(2):0NX:50704380,%5106

370 IF S5 DLTHENGOTCO3SIEL SETIF 2= 1THENGNTO400FEL SEOQ=1: GCTO29Q

388 IFW(R, 2+1 ¥ >AG0T0400Q

390 X="ND( 2 Y: ONXGOT 0480 , 551

400 G0T0497

410 TFR=HORW(®™+) %< > THENGOTOU440EL_SETFS< yUTHENGOTO4ZRELSE IF Z=1 THENGO TO43BELSEQ=
1: GOTOSnA

4720 [FHER, S+ 13 >8THLNGOT 04AZDELSEX=RND(2 Y: ONXGOT0Si0, =50

432 GOTOS1@

440 IFSK PQTHENGOT 4530 LSEIFZ=1THENGOTOA4A7RELSEQ=1: GOTO4SR

450 IFWIR.S+ 1) >BGLTO47:

489 GOTOS5n

470 GOTOBREQ

480 WIR-1.,S)=C:C=C+1:U(R-1,9)=Z:R=R-1: IFC=HxV+1 THENGOTOS1AEL SEQ=B:G0TOZ1N

497 W(R,S+1 1=C

S C=C+1:VU(R,S+11=1:5=S-1: IFC=H#U+ 1THENGCTOR1AEL SE@=0: GOTOZ20E

S10 WR,S)=C:C=C+1:TFUR S I1=BTHENGOTOS20ELSEV(R,5)=3:50TC530

520 U(R.S:=

520 R=R+1

540 1FC=HsV+1THENGCTOBIBELSEGNTO320

ot IFG= THENMGCTOSBDELSEW! £, S+ 1 »=C:C=C+1: IFUV(R,SI1=BTHENGOTCSEAELSEV (R, &1=2:GCTOS
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568 VU(R,S)=1

570 S=5+1:1FC=HsU+1THENGOTOG1OEL SEGOTO200

580 Z=1:1IFU(R,5)=BTHENGOTOSSBELSEVU(R, S)=3:0=0: GOTOE0O

590 U(R,S)=1:Q=0:R=1:5=1:G0T0190

6BB GOT0160

610 D$=""

628 DE¥=TNKEYS: IFD®=" "GOTO620

630 FORJ=1TOV:PRINTCHRS( 149);:FORI=1TOH:IFUCI, J)<C2THENPRINT® °;CHR®(149); :NEXT:E
LSEPRINT" "5 T NEXT

640 PRINT:FORI=1TOH:IFW(TI, J)=30RVU(T, J)=OBTHENPRINTCHRS®( 157 ); CHRS( 1480); : NEXT:ELSEP
RINTCHRS( 148); " " :NEXT

6550 PRINTCHRS( 149 :NEXT:PRINT"ANOTHER AMAZIN MAZE WILL FOLLOW SHORTLY: PRESS A X
EY WHEN REARDBY. *;:GOTO118

5

‘ss3  BIORHYTHM CURVE PLOTTER. #=%

7 ' AUTHOR: BERNIE SIMSON, 18 BULLER TCE, CHELTENHAM

8 STH AUST. 5814, PH 47 7528.

9 ' NOTE: MINIMUM HARDWARE REQUIREMEMNTS: LEVEL ii, 4K RAM.

10 CLS:PRINT®80, "THE THEORY OF BIO-RHYTHMS®:PRINT@144,"--~---~---------——~o-—

20 PRINT:PRINT "RESEARCHERS BEI_IEVUE THAT FROM BIRTH, 3 DIFFERENT CYCLES START TOO
PERATE IN YQUR BODY, CALLED BIO-RHYTHMS, WHICH INFLUENCE YOUR®
30 PRINT "THOUGWHTS, FEELINGS AND ACTIONS. KNOWING THE STATE OF THE 3 CYCLES
(PHYSICAL, EMOTIONAL, INTELLECTUAL) AT GIVEN TIMES CAN®

40 PRINT "PREPARE YOU FOR YOUR CHANGING MOODS. *

SO PRINT:PRINT" THE TRS-80 WILL PLOT YOUR 3 BIO-RHYTHM CURUES FOR YOU TO STUDRY."®
:PRINT: INPUT "PRESS " ENTER’ TO CONTINUE-® ;X

688 CLS: INPUT*NAME OF PERSON TO BE ANALYZED®;P$

1860 INPUT®TODAY' S DATE (DD,MM,YY) “;TD,TM,TY

118 TFTMCIORTM>12GOTOLED

120 FORL=1TOTM: READMT : NEXT:RESTORE

139 DATA 31,28,31,360,31,30,31,31,30,31,30,31, 31

135 IFTM=2IFTY/4=INT(TY,4)MT=29

140 IFTD>OBANDTDC=MTGOTO170

1680 PRINT* HA HA, UVERY FUNNY. TRY AGAIN®:GOTO100

170 INPUT "YOUR BIRTH DATE (DD,.MM,YY) *;BD,BM,BY

180 IFBM<IORBEM>12G0T0240

182 D1=TD+( TM#100)+( TY*1@BA0 »: D2=BD+ ( BM*100)+( BY+10000 »

184 1FB2>D1GOTC240

190 FORL=1TOBM:READMT :NEXT : RESTORE

1895 IFBM=2IF BY/4=INT( BY /4 )MT=29

200 1FBD >0ANDBD=MTGOTO0250

248 PRINT® HA HA, UERY PECULIAR. TRY AGAIN":GOTO170

250 D=TD:M=TM:¥Y=TY:GOSUB20B0:1D1=DS

260 D=BD:M=BM: Y=BY: GGSUB2000: D2=DS

270 B3=D1-D2+1

280 P=D3-(INT(D3/23)+23"

280 E=D3-( INT(D3/28)%28)

300 1I=D3-C(INT(93/33)433)

390 CLS

490 FORL=3TOQ34:SET(O,L >: NEXT

418 FORL=3BSTO435STEP2: PRINT@L, " -*; : NEXT

415 PRINTR1Z2, "+ ¢ & ";P%;"'S BIO-RHAYTHMS & & &°;

416 L.1=12:FORZ=1TOl1:L1=L 1+E4
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4z FORL=L1TOL1+4NSTEPL3:PRINT®L , " °; :MEXTI_, 2
462 FORL=78T0ZZUZTEP13: PRINTRL , CHR&( 91 35 : NEXT
49P PRINT®7H68.CHRES( 31); : PRIMNT®S32, "TODAY " ;
SP® FORL=1TOT™M: READMT : NEXT
G2 FORL=241TOBB9STEPLI2: TD=TD+7
S48 IFTDOMTTHENTD=TE-MT: TM=TM+1
68 IFTM>12TM=1
CeP CPRINT&EL,TR; /" ;TM;
50@ NEXT
2P PRINTESE L, "PHYSICAL"; : FORL=20TG32
£4P SETCL, 46 3: NEXT
60 PRINTESE2, "EMOTIONAL" S : FORL=B4TO7ESTEPZ
S8p SET(L. 468 ): NEXT
720 PRINT&#1PM4., " INTELLECTUAL™;: FORL=114TO12ESTEPA4
T2 SETCL, 46 3 : NEXT
472 C=):F=23:>=F:GOSIUB25bhD
76 C=2:F =28:M=E: 05B250»
78P C=3:F=23:N=1:GU5R2590
30 PRINTG& 184, "ACTIVE"; : PRINT@243, "STAGE"; : PRINT® 121 . CHRS( ®1Y; : PRINT@3 13, CHRS (32

S$29 PRINT@E32, "PASSIVE"; : PRINT@ESE, "STAGE "; : PRINT@SE9, CHRS( 9135 :PRINT@7EL, CHR%(9

34 PRINT®437.CHR$(93):" CRITICAL";

862 GOT0O880

2033 CALC “"IAYS FROM 180M° ROUTINE
20Z0 Yl=Y:IFM<{3vY1i=Y1-1

2037 DRS=Y#365+INTI(Y1/45: IFM=1G0T020SH
204G FORL=1TOM- 1 : READMT : DS=DS+MT : NEXT : RESTORE
2056 0S=DS+D: RETURN

245® ' SINE CURUE RCUTINE

2500 IN=.22:0C=3@P+ . »174523:FORL=1TOQ 182
2522 IFC=3IFL/S=INT(L/5I1G0TOZS5EMELSEZBNR
2540 1FC=2IFL/2=INT(L-/2)1GOTOZ255RELSE280A
2568 YC=SIN(MN/F4DCH%1S

25386 SETI(L, 19-YC)

2808 N=N+IN:NEXT: RETURN

APPLICARTION FORRM
To MICRO-3@, POBCX 213, GOODWOOB, SA SM34, Phone: (023 281 8542

Fiecse zend me:

(5 e T G S $ 2.50
1 S R T R ) ) L e R R L L L R T s % 3.50
- 1Z WMONTH SUBSCRIPTICN, MAGAZINE ONLY ............. 324,08
- 12 MONTH SUBSCRIPTINON MAGAZINE PLUS CARSSETTE ..... $E0.00Q
- START SUBSCRIPTION FROM F........... (Dec.73 Issuve 1.
{Mok @ chiaques pauable tn MICRO-29)
NAME
ADDRESS::
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P.0. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 381 8542

! REM MKS$sSAR™1.“VALINSTR=PEEK+n~s GET@TH#VENKFLOF~#DELETE+ FIX: EXP~PEEKEND
ENDLOF COSs#r¥q¥p#MKSSCTAN™ : EXP~OENDLOF ! IsAVMKSSDEFLOF " EXP™’ BE’ "RIGH’ @".@®COSIUSRC
DBLMKSS${S@R~ERRSTEP! IsA~~#185@ RIGHT$x2EXP~INKEY$ABS>ERR23@! TRON™ " 48LPRINT2ABS™
2 CLS:PRINTCHRS®(233; "

-T2
s88 INITIMLIZING sss*
3 ¥Y=22256: 2=PEEK( 16548 )}+PEEK( 16549 )% 255+E

S FORX=2T02+220: A=PEEK.(X): B=B+A: IFA=128THENA=B:POKEY ,A: Y=Y+l : NEXTX: ELSEPOKEY, A: ¥
=Y+ 1:NEXTX
7 IFBC >27340THENCLS:PRINTCHRS$(23):"

+ & & CHECKSUM ERROR '!'!' = s &

“:ENB: ELSEPOKELBS52b, 126 : POKE16527,126: X=USR(Q)
20 REM ssx DATA PROCESSING AND FILING SYSTEM sss

20 ° sss BY EDWIN R. PAAY 23S FAIRVIEW GRV. HACKHAM WEST S1B63 ses
90 CLS:PRINT"

SELECT RE@UIRED FUNCTION ---

5B PRINT®
1 ==> ENTER NEW DATA TO FILE.
2 ==> SEARCH F1LE FOR DATA.
3 ==> EXIT FROM PROGRAM.
4 ==> EDIT FILE.
5 ==) LIST ALL DATH.
68 PRINT®

":A=0:FG=0: H=B: PRINT@®7809, " ";
70 AS=INKEYS:A=A+1:IFA$<>""GCOTO110
89 GOsSuB259 :GOTO7@

119 iIFA$>"GC"ORASKC " 1 *THENTO ELSEB=VUAL(A%$3: ONBGOTO128 ,318 ,548 ,560 ,679
120 © »s ENTER NEW DATA %

138 CLS:PRINT"TYPE IN DATA SEPARATED WITH COMMA’S , HIT <ENTER> AFTER EACH ¥ GR
QUP OF DATA, THEN TYPE <ENTER> AGAIN WHEN " ; CHR$(34); "READY";CHR$(34);" APPEARS
ON THE SCREEN.

140 PRIMT "EXAMPLE : DATA , DATA , DATA , BATA CENTER?> - <ENTER>

TYPE ";CHRS(34):CHRS$(92); CHR®(34);" TO STOF ANYTIME WHILE CURSOR IS BLINKING
« & & “";MEM;" BYTES FREE. & & &

== READY TO ACCEPT DaTA ! ! ===

150 A=7:BUFFER=32511: POKEBU, 136:BU=BU+1: POKEBU, 34: PRINTCHRS{ 34); : BU=BU+1:E=0

i60 GOSUB25@ :RE=INKEYS:IFA$="°"THEN1BO
170 IFA=>250THENCLS: PRINT " 3% ERROR s$« ERROR %% ERROR %% ERROR #%%
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P.0. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

PAGE 42
---=== DHTH FTELL 7O LONG CANMCT S0TZR LAST CHARACTER ‘1) ===-- -":ELSEGLTOLER

132 FORL=BTO3BGZ :MEXT::GOSURZER :GJTULl29

130 PRINTRE; : ZOSUBZT tA=A+)1 I IFAS=", "’HEHPOKEBU,34ZEU=BU+1:POKCBW.44:?U=EU*1:PQ

KEBU ., 34: B =BU+1: PRINTCHREC(S)IICHRI( 24 1: ") "1 CHRE(34); 1 R=A+3:G0TC ixA
280 TFAF=CHRE( 10 107041

z1B8 1FAE=CHRS( 1Z) THENFOKEBRD, 34: BU=%+ L : PCKEBY .44 : BU=Bl+ 1 : POKETBY . 24: BU=El1+ 1 : POKED
LB.ASCO a2 ) :BU=BU+ L FOKEPRD ., 24 BRli=BU+1: PQKEBU, 44: A=A+5:GCTO280
220 I AB=CHRE( S "THENBU=BU-1:PRINTCHRS( 3@ ):: GOTOLER
220 POKEBU.ASC(ARE 1: =B+ 1:GO0TOLED
2418 2+ CURSORA
Z50 D=PEEK’ |@4 | S +FPCEK(1E417 )%200: E=E+]
oD TFESBANTICPEDY . D= 360RFEEK (D)= ,L)THENPUVED 136: E=M: PECTIIRN
270 TFESBPOKED, SO E=ZIRETIREN
275 RETu=i
286 AEMD OF LINEs
737 FOKELRANS 2 =OKELIES2E B POKE LSSE7, 128 X=UGR(e)
SRR FOKE 1Z 425, 1t NU=CLEK( 52483 +FE EKfj2484lv/CB NUS=STRS{NU)
BIAT v=PEER S24EZ+PIER( 22421 3288 FORG=2TOUIN( MU ) t ROKEX+G-2 , ASCI MT1y3(NUS , &, 13 )
NEH{T
3PS GOTICL
EPRUIPEEE § JRRCT S QC s
32E FESTONT i CL E:P‘L;LFS-LE"UHL(lE!)'DI%BS(LE):DIMCS(LE):QNERRORGOTOASE T 5g="":F
L=t 2%=
“2C FORI=1TOLE:REAZC S T)NEXT: GOSUB4AGER @ =30
332 PRIMNT™
TYFE " CHRS(34)3; CHRELCIZ) ;CHPRK( =43 " TS STOP

- - -==== ENTER OATAR TO BE SEARCHED FOR., ====----
342 GOOIIBZEG 1 Af-=IHKEYE: IFAS="G0TC24m
34 FRINTAS: : IFAE=CHREC 1B )HTHENAR CLSEIFA8=CHREUSITHENS44  ELSEIFASK DCHREC L2 3TH
ENEe=DRE+98 : GOTI24¢
142 GOTOZSE
244 GCSULBRED PRINMTCHRS( 202 : GOTC346
207 M=0:FORI%=1 T CLE: REMDRE ( T% ) SOSURB06: M=M+SS: NEXTJT%: READHS : REMIH

CLS:FORJ=LTILE :CETNTCS(JT5:*  *3;BE(JII:NEXT:PRINT'TATA IS Tn LINT
417 TFFG=1THENRETIURN iSeTed
SRINT" <<z 5% COMTIMUE SEARRCH OR STOPE(C.S)";
423 A=INNEYVE:GOSUBZSR : ITAS=""THEN421 ELSEIFA%="0" THEN35B
422 QOTOA?
222 IF(ERE/2 14 L= IARESMENENS
42¢ IF(ERR,27+1 -~ > 4THEMASH
440 1FFRL=35G THENRESUMESRS
4503 ORINT <% ERROR "3 (ERE/Zi+31," IM LINE ";ERL;* #*#+:END
4GP REFBCS.: 1FC&=*&" THENPS TLRNELSE 480
CAT ALG: PR THTOHRE( 237
£2% IFFL=' THENPRINT "

#»3 ALL DATF HeS BEEN STARCHED »x*: FORT=ZTZ1SON:NEXT: GLT0329
528 FRIMT -
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PAGE

4+ s x DATA NOT FOUND ' ' % s »" FORI=ATDISAD::NEXT : 5270320
540 CLS:END

%% EDIT FILE sas

CLS:PPINT"TO UELETE OR EDIT FILES STOFR THE PROGRAM AMD EDIT TRTAR ILINES
ING THE EDIT CMMARD PRCUIDED BY BRSIC.

-

IF vNU WiSKH YO AN ENTER DATA AND T WILL TELL vDOL WHICH LINES
G572 PRINT"COMTAIN THE DATS IN GULESTION.

==== ENTER DARTA OR TYPE ¢ ";CHR$(92);" ) ====----

S86 BS="" : ONERRORGOTOBR0

us

590 GOSUBZ250 :AR&=INKEYSE:FRINTAE {: IFAE=CHRS( 1P 3 THEN4D ELSEIF AS=CRRS (! 3 ) THRENEDQ

ELSEIFRE=CHRE/ Z)ITHENGOSUBGBEE :FPRINTCHR2(30);:G0TCE80  ELSEB%=BS+A%:GOTOZ20

500 RESTORZ :GOSIB46M :READX

€10 RERBCS: IFCS=EETHENBZ2DR ELSEG1Q

620 GOSUE4E#Z :READK:PRINTX;:GOTC61Q

630 IFERL=610 AND(ERR/2)+1=4THENRESUMEEER
g42 GOHTU<EN

654 PRINT"

%83 SEARCH COMPLETED #*##":INPUTT TYPT ZENTER »

0O COMT.";A%: COTOSED

E6Z BS=LEFTS( B8, (LENCRE)-1737:RETURN

870 ' ssx [ IST ALL =3x

580 RESTORE : CMERFPORGOTO730 :READLES:LE=UAL(LES)Y:DIMBE(LE):Fi~
690 FORJI=!TCLE: REARCS( J7:NEXT:GOSUEABY :READX

7O CLS:GOSUB7S1 :READAS: READX: PRIMTCHRS( ) CHR&( 29 X" CONT INUT LYot 775

710 AS=INKEYE: GOSUEZS5RE  :1IFA$E="“GOTO710
720 IFAS=""""TRHREN7LOQO _LGE4R
730 IFERL=7S51 ANDICERR/Z)+1=4RESUME 4D
740 TF(ERE/2)+1=10RESUMENEXT
™50 GOT045n
751 FORJI=!TOLE:REARDES TH:NEXTI:60T0O410
B FORSS=!TOLEN(BEC J%))-LENCEE »+1
8%t IFBE=MIBS(EBCJ%),SS.LENCBS " )RETURN
B8l MEXT:SS=R:RETIIRM

. REM*»%x« DATA STARTS HEPE s%s

BATH"4" . "MEMORY LOCAHTION " [*FUNCTION = T "CALL SEQIZENCE

TS PR I § %] %1 %)
1R1E DATAT2ADRR-PRIRE" , "SYSTEM INIT. I, 0 SUBR.","N.A,*,"","6", {R1R
1926 DATA*PLIDS-R3E2", "CASSETTE SUBRR.", "N.A."," ", 8", 1020
102 DATA"BQ3E3-924%57 ", "*KEYBOARD DRIVER™,"M.A.*,°","@", 1020
1940 DATA"R452-855C ", "UIDEZ DRIVER" ,"*N.A.", """, "@" 1040
150 DATA"GBSHB-E73", "LPRINT DRIVER", "M A.*,"","@", 10508
1860 BATA"RB74-070A" , "INITIALIZE" ,"N.A. ", "%, "@",1PEN
170 DATAB7RE-16A7", "FLOATING FOIMT FATH ., *N.A.*,"","0" 1070
1880 DATA®1ERBS-1E4F° ., " TRELE LEVII ENTRY POINTS ", *N.A. ", ", %" 1p0t¢
1090 DATAR"1E6EB-itZp' , "TABLE BASIC COMMANDS:' , "",*",*@°, 1090

T

1188 DATA*18Z21-131C", "TRELE OF JUMF ADRS. FOR BASIC COMMAMDS. ", "M.R.","","@%,110

2

1119 BATA"Z28@-27DDR ", "RESERVED ©7F TMA BEUWICES®, "M A, "THIZ SPACT IS FREE AMD

AM BE USEL". %" ., 1118
1122 DRTAZI?DE ", *DOS COMUNICAHTION ADRS ™, "*,"" "@" 1129

C
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P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

433  SETZ MERCHINE LANGUGGE FOR LEMELZ BASIC #=»

42EF €2 Y3 0L 7E 31 FD YE FS CS DS ES5 CD BD TE 2A £4
42FF 43 SE 23 S5 23 4E <3 46 EBE YE 232 BS ZB 22 b2 @3
4227 2 3+ B PE £ 16 28 SF L3 1L A 33 19 ERB EL T3
4351% 23 72 2z 7?1 z2 72 23 EL 43 E3Z YE 2/ ED Yr 4AF OB
43zF: SQAQ EB 21l F¢ YE €B BB EP B65 QS 22 ER YE 36 2B 23
433F 1?2 FE 2% 23 3L 82 23 10 FB 22 F9 42 2 2 anm 22
4347 : FD 43 ELl Dl C} ¥1 ED 7B DD 7E C3 CC BB BE BZ 21
435%: FF VE TR 24 22 FE 4@ 222 F3 Y8 32 EB (E €3 DS =T
43BF: T3 327 33 4l zZL 96 T ZZ 34 49 AF 32 DI YE =2 D&
4z7F: 7B 32 D= YE 29 C3 CD EZ 23 TS 3M BT YD BY 2@ 98
2=F . Fl1 F€ al A 3E @l 22 I PE FS FL IS5 DB Zi GL TE
439¢ - FOL =g T2 78 i3 13 72 FE 27 T4 C4 7B 7¢ ED S LI
4zFF . 7B DL Ty D2 LS 21 DT TE AR PV 22 Y7 23 7Y ORE OEL
Aa2pF . (S 52 SE <4E 53 T2 o AN 23 2R B 29

*sx  SUTZ MACHINE LANGUAGE FOR TISK BASIC 2%

bRzF: EB 73 DB BL 21 FD BE FS €5 OS5 ES CD QR BE 28 A2
BRZA: 4B SE 22 5 23 4E 25 48 EB 7E 23 8BS 2B zZz@0 F2 93
BRAA: 732 3M ER ZE ES 16 8k SF 1T 11 PA SR 13 EB ELl T3
EASA: 23 72 22 71 ¢ 7 23 ED 43 £3 BE ZA E€ BL aF @86
BREA: BB EB ¢i FF BE EB BZ EB 2% ®S 22 EQ BE 3£ = ~~
cavA: 12 FB @b B3 36 Bk 25 ¥ FB 22 T3 40 22 FB 49 2z
bAsSR: D 49 EL Di Cl F1 EB 7B DD BE C3 CC 95 BB %2 .
5R9R:  FF BE VE ©4 22 FE 42 20 FS 7B 3z E2 EE C2Z BS E
EaAA: 02 22 32 42 1 9% BT 22 24 46 AF 22 D9 PE 32 DA
BAEBA:  BE 32 U5 BE 09 €5 CO E2 23 FS 2M D2 BE BY 26 oM
BAC=: F1 FE 90 Ca 2E 21 32 D2 BE F5 F1 ES DS 21 Ll BE
HADA:  E£0O SB D9 BE 19 12 YB FE 97 D4 C4 BPE 7E ED S2 D9
EaEq: BE Dl 21 C3 ES 21 DB ®E AF 77 22 77 22 77 SF EL
BAFf:  CS 22 S5 4E 23 21 T L 372 20 Bk ST
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Be1AEe ;SETZ2 BY E.R.PAARY VER 2.0
PR116 :THE FOLLOWING LINES WILL INITIALIZE SETZ FOR USE WiTH BASIC

7DDE 20126 nrG 7DDEH
TDCE 2!FA7D  928L2@ INIT LD HL, START
7DEL 3IACA41  BRLZZ LD A, (4104H )
7DE4 32697F p@L3A LD (VECTRB). fi
7DET 9BLRE LD A, BCZH

TDE3 32C441  9@13E LD (41C4H), A
7DEC EDSBCSALl @@l4a@ LD DE, ( 41CSH)
7BFD 22CS4l  DB1SE LD (41CSH), HL
7DF3 EDS3EATF OBLIED LD (VECTR1Y, DE
7DF? C3CCAs  P92L70 P BCCH

PB1E% :THIS PROGRAM ALLOWS THE USER TG DRAK GRAPHIC LIMES

26192 ;BETHEEN TWO POINTS ON THE SCREEN POINTED TO BY Xi,Yl BOND
20200 ;¥2,Y2 THROUGH THE USE OF A MEW COMMANMS.

9P210 s THE SYNTAX OF THIS COMMAND IS : SET<UARL,UARRZ UQRZ,UAR4 '
72220 ;0R RESETUVAR] ,VARZ ,VAR3, VARA4> .

PY2=0 ;WHERE UAR IS ANY INTEGER UARIABILLE ALLOWED UNDERP BASIC 1T
BZ249 ;1S PREFFERE® TO USE A DEFINT STATEMENT FOR ANY UARIADLES
202508 ;USED BY THE NEW SET/RESET COMMAND.

BbzBB ;O0THER THIMGS TO BE CONSIDERED AQRE:

2270 ;¢ 1)>-PUT THIS COMMAND IN A LINE BY ITSELF AND NOT IN A
202en (MULTI-STATEMENT LINE.

20298 :(2)3-DO NOCT PUT ANY BLANKS BEFORE OR IN THIS LINE.

P30 1 (3)-UARL,VAR2 MUST BE ONE %,V PALR AND VARZ.\)AR4 THE CTHER
@A31/M ;(42-THIS COMMAND BOES NOT WORW AS A BIRECT STATEMENT,
09327 ;(S5)-1F THE ABCUZ RULES ARE NCT RDHERED TO A SN EPEOR WILL
2933Shb ;B GENERATED.

08348 ;TO USE THIS PROGRAM FROM DISC TYPE “LOAD SETZ2® THEN
20350  "BASIC® ANSWER THE MEM SIZE 7 WITH :32222 (1EK) ANB THEM
Po360 ;YSE THE SYSTEM COMMAND TO IMITIALIZE "SETZ2" BY ANSHWERING
BB37C¢ s THE * 7 * WITH ~ /=22222.

22860 ;HAPPY DRALIING

7FA EDTIERTYE 938 START LD (BUF+23, SP {SAVE SP

7ODFE 31DA7D AR492 LD SP,INIT-:2 ; SET NEW SP

7EQL FS BR4100 RS AF

7E9Z2 7E (%1% L% (N A, (HL)

7TEBZ BT 31747306 OR A

TE®4 C2E847F  pna4as JP NZ.RETRN ;A=0 IF PRCGRAM 15 RUNNING
TEGBT CS nOaASH FUSH BC

7EA8 IS aRACH FUSH DE

7EmS ES na47e P4 FUSH HL :SAVE REG' S

TEOR 23 20480 Ivic HL

7ERB 22 ©np493 INC HL s BYPASS LNUM & LPQINT
YEQL 22 NAS A INC HL

TERD 23 20513 INC HL

7EBE 232 PR520 INC HL

7EQF 7E nAS=0 LD AR, (HL D

7E1p FES3 [%]% L= 1%} ceP 83H ;IS IT "SeETr 7

TEl2 2514 nnss0 IR Z,SETPR 31IF IT 1S GOTO SETFR
7TEL14 FES2 naseEn cP 82H 1S 1T "RESET" 7

TELG 2883 RS 7E TR Z,RSETPR (IF IT IS GCTO RSETPPR
7ELS C3E617F %%} =151 P RETN vIF NOT RETUIRN TO BASIC
TCI1B 23 ABSS9? RGETPF INC HL

TELC TR (a]%f=1%]%] LD A, CHLS sGET NEXT BYTE

YE1D FEDR CP BDEH :IS IT P ¢ 2

TELF CZel?F JP NZ.=CTN ; IF NOT RETUPN TO BARSIC



TE22
E23
7E28
TE28
7E29
TEZH
TE2C
TECF
E3L
TE34
TE3S
‘E38
7E33

ar
32ESTE
120C
22

7E
FEDS
C2EL7F
3E20
32EI7F
23
Cran2e
23

1A

7E3R) 3T 27

TEID
7Ea49
TE4AL
*7E42
7Ea%
TE48
7E49
<7E4A
7E4D
7E5Y
7EC. i
£cS4
TESES
7ES7
TESA
7ESE
7ESC
7eEsn
TESF
7eEQ
TEE1
TEED
7EEL
TERD
7EEC
TEEF
7E7Z
TETE.
TE??
TETS
7ETE
7ETE
ES2
TERS
7ESH
TERC
ra%-1ia
7E92
7E9
TESF
7E9K
7EQD
TESE
A=l

CDODZB
232
A
32E47F
CDBUZG

N
[

1A
Z2ED7F
C1AD26
im
I2EF7F
7E

FED4
€2617F
23

TE

B7

22T E

Fl

ES

2E@@
32EL7F
32EZ7F
22ECTF
ITEETF
2AEL7F
EDSBEC?
BT

EDSC
361&
2AE L 7F
EDS2EL7F
2Z2ECTF
2AE3TF
EDSBEET
22EETF

EDS3E37F
2REC?F
ELSEELTF

B7

EDS2

y:

ES
2AETTF

MICRO-80

20520

2]% > 1%)

ARBSA

2050 SETPR
51512y |
ABEZR
5]l =35 1%}
aARTER
2710
% 1% e %]
[5]% lraC ]
Q740

BP4

(%] 5] SL=A%)
3087h
Elat=1=d%)
AVE30
angne
PHS1y LP3
91320
928
BS4#H
ORISR
a09ER
(2]% ) )eg v
nages
(5]535 =)
P1092
21010
\1|‘225
LN %)

[\

[a——
Uy B D]

S ©
mmb
‘\SL\_W’

R17iS
LONLAI=1%]
n1eer
nilpe
nylie
nL1zZo
9111P
MLLa0
A115¢
A1 156
S
(SN0

2B A= 1%

CNTe

[aed Alxd

~OR
LD
IR
INC
Lo

o
[ O e I O Y e IO 30 Tt N B e o

SN D
M

r
L

e

r

X
T =
n
pe

H
(BUF 4373, A
BP4
H_
A, CRL)
ADEH
MZ,RETN
A, 128
(BUF+E), A
HL
262DH
HL
A, (DE!
(BUF+1,A
Z608LH
HL.
~. (DED
(BUF+3).H
z600DH
HL
A.(DE>
(BUF+12), A
2E9DH
A, (DE?
(BUF+147,9
m,(HLD
AD4H

RETM
HL
A, (HL)
]
NZ.LF3
RE
HL
~,0
(BUF3,A
(BUF+Z2), &
(BUF+113.A
(BUF+133,8
HU, (20F 3
DE.(BIIF+117
A
HL, DE
C.CNTa
HL, ( BUF 3
(BLUFY,DE
{BUF+1172,HL
HL, (ROF+2}
DE,(BUF+13)
(BUF+13)5, HL
(BUF+23.DE
HL, (BUF+L 13
DE, (BUF
A
H_ . DE
HU
S HE

HL . (B 0+2)

TSET/RESET® FLAG OFF
SAME S ABOVE
VUSET/RESET™ FLAG N
(GET Xt

TADUANCE PAST COMMA
PUT X1 IN A REG.

LOAD XL INTO BUFFER
‘GET Y1

yGET K2

s GET YZ

IS LAST BYTE

:1F NGT PRIMT SN LRROF

;TIND EMD OF LINE
PEMOVE OLD HL FROM STACK
s PUSH NEW HL ON STACK

‘CLEAR BYTES IN BYFFER

(GET X1
s GET ®=
(RESET CY FLAG

3 1F X14¥2 GOTO CNTA
s EXCHAMNGE <1, Y1
JRITH X2.Y2

JSRTHAT Xidva

1 DX=342-¥1

; CORRECT D%
; STORE BX
:GET Y2



TERZ2
TEAE
7EA7
7EARY
7EAB
TEAC
7EAD
TERE
7EBA3
TEBL
7EB2
7EB3
7EBS
7EBY
7TEBS
7EBB
7EBD
TECY
TEC3
7EC4
7ECE
TEC?
7ECA
7TECE
7EDOD
7EDL
7EDA
TEDE
7EDS
YEDD
7EBE
7EEDQ
7EEZ
TEET
7EEA
TEEC
TEEE
VEF L
TEFS
TEFG
7EFS
TEFA
TEFC
TEFF
7Fal
7FQ4
43 e
TraS
7F©B
7FRE
7FL9
F1lZ
7F 16
7F19
7F1D
7F1E
F29
F2z

FDSBEEYFE
B?

EDS2
3995

15

EE

B7?

EDS2

23
O

D1
P?
EDSZ
3819

19
3RES7F
CBB7
32E97F
22FE57F
6C

Z680
EB
CBGC?F
EL43E77F
1817

ta
3AESTF
CBF7
3ZESTF
EDS3E77F
SA

16026
CPSC7F
EBA3ESTF
3AESTF
CB77
281D
2RE37F
EDSBEETF
B7

EDSZ
3811
Z830F
3AESTF
ED44
22ES7F
3REETF
2F
22EB7F
3MESTF
CB77
2822
ED4BEST7F
ZAE37F
EDSBEE7F
B7

EBS2
3999
119esl

812106
n1229
NL22

Al 24g
n1259
nLzE67
21276
n1280
n1290
01380
0l31a
n1320
P1230
A1340
1358
P13END
1370
01387
P1390
Al 49e
B1411
fA1420
n14306
N1440
R1453
Pl 4609
P1470
n1480
P14909
[Z B RY%]%]
A1510
nis2ze
n15309
A1541
n1550
ALS5EN
21570
nisen
P1599
% BR=1% (%)
PlR1A
AL520
A1E=N
~A1640
n1B5H
AloeLtn
nie7e
n1LcRe
PLB9M
81790
nL7Lo
nPL720
1730
B1740
nL750
217EG
ny7Ta
N7

MICRO-80

CNT2

CNT3

CNTA4

CNTS

LD
NR
SBC
IR
DD
EX
OR
SBC
INC
PCP
OR
SRC
JR
ADBD
LD
FES
LD
LD
LL
LD
£X
CALL
LD
ADD
LD
SET
LD
LD
LD
LD
CALL
LD
LD
BI1T
JR
LD
LD
OR
SBC
Je
JR
LD
NEG

N
-

LD
CPL
LD
LD
BIT

DE, (BUF+13)
ﬂ .
HL . DC
MC,CNT2
HL, GE

DE, HL

A

HL, DE

KL

DE

A

Hi_, DE
C,CnMT=

HL, BE

A, (BUF+38)
5,A
(BUF+83,A
(BUF+4), ML
L,H

H,0

BE, HL

| JRE

( BUF+5).BC
CNT4

HL, DE

A, (BUF+&)
h,A
fBUF+8), A
(BUF+6J.DE
E.D

0.9

DIV

( BUF+4 3, BC
A, (BUF+B)
E.A

Z,CNTS

HL, (BUF+2)
BE, (BUF+13)
A

HL, DE
C,CNTS
2,CNTS

A, (BUF+4)

(BUF+4),A
A, (BUF+5)

(BUF+5),A
A, (BUF+8)
5,A
NZ,XSTEP
BC, (BUF+4)
HL, (BUF +2)
DE.(BUF+13)
ﬁ

HL, OE

NC, CMTE
DE. 1024

3BT YZ

s GY=ABB(Y2-Y17}

;s CORRECT DY -
yGET DX

yIF BXODY GOTNCNT2
+RESTORE TY IN HL

SRESET H/Y FLAG Y COUNT 3
1LOAD BY IN BUFFER

 BEFSNG DY

JPREP. FOR DIVISION
: CALCULATE DX

3LOAD DX IN BUFFER

; 3ET FLAG BYTE
i SET XsY FLAG (X COUNT)

(LOAD DX I PUFFEFR

{DEFSNG DX

1.0AD LY It BUFFER

; BYPASS IF COUNT=Y (DY>D¥)
;GET Y1
(GET Y2

32°8 Ccome. By

7AS Y1RYZ AaND

;Y MUST TRAVEL

;IN NEGATIVE DIRTCTION

;SET UP COUNT
s GET Y1
sGET Y2

s IF Y2¢4v1l, Y=NEG. GOING

3Y STEP =1



TF7C
TF7F
TFEL
TF83
TFe6
da-n
7F 38

7FSE
7FeC
A7FRD
7FEF
7F90
7F93

S EPS3ES?E

1e14
11aFF
EBS3ESTE
1868
ER4BE7°F
112301
EDS3E77F
B4

D9

o irderds
DS
CAELTF
ERSBET?F
19

22T 17F
2ARE37F
EDSBESTF
19
22E37F
18E3

O El

c3e97E

El

D1

Cl

Fl
ED?VSEARTF
3 1%]

a15151%)

2101013
7H
B3
3

% D9 % % %] %]

E7
EDS2

S DB

73

18F9

BAHEATF
PEND
AEB3
CPDCT!
81

57

218803C

8

B7
2808
DGt # 7
11479
19

RN

AN =

A

2.320
1926
713247
71950
712%2
21979
1) 98v
@13

Je

[\
NNN Y
QRO DS

=
;RIS

SN = Qo

02058

n2070

0uzeseR
B2mS72
n210a
A211m
w21z
N21=m
22140
72152

w260
R2179
02130
82136
2200
nz21¢
8222
@223y
n22493
uwzzse
Qzzen
B2zZ7o

nz280
o296
B2
331w
pz232m

323230
Bp23aR
235y
B23E9
@h2370
A23E0n

MICRO-80

P.0. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

LD (BUF+4,DE
JR CNT1
CNTE LD DE . 9FFBEH
Lo (BUF+4),0C
JR CMT1
X5TEP LD BC, (ELUF+6)
Lo DE, 199+
LD CBUF+EY, DE
7 CNT1 INC B
CNT1A EXX
CaLlL SET
EXX
LD HL, C BUF )
LD DE, ‘BUF+B)
ALD HL, DE
Lo CBUF ), HL
LD HL, (BUF+23
LD DE, (BUF+4)
£:DD HL , DE
(R (BUF+2),HL
DIriZ CNT 1A
POF HL
JP LP4
RETN POF HL
POP BE
POP BC
RETRN pC= AF
LD SR, (RUF+3y
VECTRBG DEFY a
VECTR1  DEFW (5]
DIv vl 2C.1
LT A,D
OF £
RET 2
[ BC.D
LP2 OR A
SkC HL , BE
RET C
INC BC
Jr LP2
i THE FOLLOWING SUBROUTINE
; COMMAND DOES UNBER BARSIC
SET LY A, (BUF +31
LD B,
LT C,3
CALL SUBTY
ADT A,C
LD B.A
LD HL, 3Ca8H
L f,B
Or A
IR Z,BrPa
P JSH DE
Lo DE, &4
LPO ADD HL, DE

;7 STEFR =
;COMES HERE IF DYDY AND
Y1ov2 (REG. GOING ¥)
TSET UF COUNT

1% STEP =1

P |
4

GET X
s GET DX
(NEXT A
yGET VY
sGET DY
TNEXT VY

:LOOP IF NOT DOME

JCHECK NEXT LINE EEFCRE
; RETURNING

iRESTORE REG' S
iRESETORE CF

CARRY CM WITH BASIC PROG.

70 BE FILLED WITH
:RETURN ADDRESS

BASIC

;UL UARLUE
: DE

i DUNE
{BC QUOTIENT

;LNOF UNTILL DONE

ME SAME RS A SET(X,Y)

DIVIEOP

DOE=

~4

=]
et po

GET Y
CPESET COUNMTER
1 C=DIVISOR

GET REMKRINDER
; B=Y REMAINBER

ySET HL TO START OF YID.

124 BYTES PER LINE
164 = HL

MEM



7F94
TFS6
TF97
7F9S
7F9B
CFOE
7FAL
FRA2
7FA3
7FAR4
7FAB
FRA7?
VFM9
7FAA
7FAB
7FAC
7FAC
7FBO
TFBE2
7FB4
7FRS
7FB6E
"FEE
TFBA
TFBC
?FBD
7FBE
7FCea
TFC2
TEC2
T4

...7FCE

7FCB
7FCA
7FCD
TFCF
7FD1!
FBZ
7FD3
?FD4
FBS
7FDE
7FD7
TFDS8
7?FDA
7FDB
7FDC
TFLD
TFDE
TFDF
2R09F
7DDE

10FD
Bl
[%]51%]%]
(%] 3% 4
3AEZ7F
CDDC7F
81
SF
48

%] 2%]%]
a9
3E@1L
42
04
25
2806
ceev
CB27
1afa
1C
1D
2802
CB27
FE80
4F
7C
FH3C
EE3F
67
7E
FEBOQ
3802
3680
BHESTF
CB7F
28064
-]
B6
7T
cS
7S
2F
AB

F 68a
6}
S
bB
D4
16FB

092390
2402
nz4le
02420
nz4A3m
02441
8245m
B2469
n2479
N2482
82499
3250¢
02516
22520
B253m
012542
125509
a25€0
0a2571
02536
2590
3260y
a2E10
n252a4
226320
a2E4m
092650
42660
BzETR
82689
@ze9n
az2reA
B27 16
02720
az73m
nzvan
a27%e
276N
az7vve
027806
Bz730B
az32n
@2o1a@
7’23820
0n2B30
BzB4an
a285bH
BzzEn
92871y
02886
v28c0
299

oA TOTAL ERRORS

MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA

BPB

LPL

BP1

BP2

BP3

RESET

SUBRTR

BUF

TELEPHONE (08) 3818542

DINZ LPB
POP DE

LD B.O

LD C,2

LD A, {BUF+1)
CAHLL SUBTR
ADD A,C

LB t£.A

LD c.B

LD B.D
ADD HL, BC
LD A, 1l

LD B,D
IHC B

DEC B

IR Z2.BP:
SLA A

SLA 4

DINZ LP1
INC E

DEC E

IR Z.BP2
SLA A

(0] 5] 50H

LD C.M

LD A,H

ORr 3CH
AN 3FH

LD H,A

LD A, CHU)Y
CP 3o+

JR NC,BP32
LD (HL)Y . 20
LD A, (BUF+E)
BIT 7.A

J& 2,RESET
LG A,C

OR (HL)
LD (HLY.A
RET

LD A.C
CeL

AND (HL
OR =1%]3]

LD (HL S, A
RET

SUPR C

RET C

INC B

Jr 3UBTR
DEFS i5
END INIT

E=X REMAINDER

; PREPART FOR -

;16 BIT ADD

;HL POINTS TO VIDEC RBYTE

sGET Y REMAIMDER
;SET FLAGE

; SKIP IF ZERO

; SKIP IF X REMAINBER = @

i STORE SRAPHICS BYTE
TMAKE SURE THAT HL WILL
tALWAYS STAY WITHIN

; UVIDEO MEMORY



75C4:
75D4:
75E4:
7oF4:
7604 :
7El4a:
7Ez4:
7834:
7644:
7h54:
7664 :
767 4:
BR4:
7694 :
7E6A4:
7EB4:

774D:
TSk
7?6D:

797S:
7929:
7999:
TI9ARY:
79Eg:
79C9:
on9:
79ES:
79F 9:
7AR9:
TAL3:
7A29:
TAZ29:
TA4M:
7R59:
7AE9:
TATS:
7A39:
7TA%Y:
7AR9:
7AB9:
7ACY:
7ADG:
7AES:
7AF9:
TBEOS:
7Bl9:
7823:
TB3S:
7BA4Y:
7B5S:

(5] )
(%15]
ch
ES

3E

e

-
[

2R
20

19
9A
El
(3
FE
37

23

c4a
(%]%]

48
20

CF
¢
=)
41

2
-3

18
DS

D1
CB

78
59
20
20
n
18
38
7E
e
FF
29
33
06
@D
7
41
ED
a1
12
CD

]
o

54
1D
41
28
@2
29
50
49
4]

45
c9
(%]5]
CDh
CD

2
2

CD
(%57

11
aF

ol
<

CD
30
F3

le

23

S2
2B
ne
B4

(=)
-~

B2
20
72

-

°cC
4D
41
5S4
43

O 0
0 dq

Ow =
ﬁ B (=] Q N0y T

O WM ¢
R =R

~

[

Ch

D6
75
7’9
(1]
24
El

41
41
45
52
aF
49
47
3.

53

IS

MICRO-80

s«ss%% BMON - PART 1

63
1=

&S

CD

.

e

02
3R
CD
S2
B8
02
49
20
53

5 63

41
[4=)
Ch
EB
EB

2
2

FE
FE
47
13
FE
76
02
Ce

|
~

D1

ale
CD

S4
45
4B
4E
0D
FE
EC
CD

D&
9
33
2z
CD
e
(G
7z
18
19
Cl1

t 2R

7B
40
£4
30
2A
ch
5S4
23
48

44
CD
aF
oF
Fo
20
91
30
30
D6

€2

FE
33

20

20 =

20
47
21%)
o1
cP

=l
~d

23

Al

SF
1%]%)
43
49
23
CD
B7?
s
7D
3E

3F

CD
28

-
<

BE
43
Fe
4F
43
49

3 2e

44
76
77
cD
CD
CD
CH
28
DS
30
E!

%]

o

L=}

CB
FE
ES

(%]3]
(%]%)

45

3E

-
“~

CD
CH
33
(%]%)
CD
21
EB
Ch
7z
(%]%)
CD
33
ED
SF

32
=]

3A
D6

30
Di

4t
@D
20
43
C9
€3
20
18
94
cs
C9
132
3E
FE
33
2%
Sz
5
26
CD
C1
Bz
84
50
16
3E
c3
20
2%
54
4z

45
CD
EB
a4
e
(%]%]
2
FE
CD
10
D6
3E
56
CB
30
37

08
cS

44
2%
54

41

21

72
77
D8
76
CD
CD
7A
20
21

21
23
FE
72
B4
78
7D
20
16
1917
78
63
42
31

2
-3

41

53
13
%)
3E
7E
Dl
FE
58
33
38
%irg
20
23
27
%))
12

ce
CE

4

53
{3
CD
20
EB
%)
08
28
(%]%]
a2
81
CD
SE
CB
b6
Fl

30

SC

49

BEXES

20
3€
4F
CD
oF
82
28
96
D1
D6
77
33
7A
27
30

DS
Cb

3F
0D
e
33
CD
11
AE
FE
12
07
23
(%%]
19
c3a
8z

CD
3F

CD
@2
CD
ES
06
7D
S3
2E
20
54
20

20
DS
7D
20
aF
3D
FE
SE
13
CD
c3
21
12
DB
57

272

CE

54
20
4F
54
7

jen
—

FE
72
3A
72

27

33
(%)1]
3E
2
1%]%)
CD

S1%

PAGE <&



7Bb9:
7B79:
7B89:
7B38S:
7BR9:
?7BBS:
7BC9O:
7BD9:

N5 8:
7DESs:

7D83:
7093:
7DR3:
7DB3:
?0C3:
7DD3:
7DE3:
7DF 3:
7EQ3:
TEL13:
TE23:
7E33:
TEA3:
TES3:
TEEZ:
TE7?3:
7ER3:
TER3:
TEA3:
TEE3:
7EC3:
7ED3:
TEE3:
TEF3:

7345
T3S
TRES
7588
7S2A
7e9q
TSET
7EC1
7S1E
7546

52
29
28
Ch
(%]%]
33
BY
(51%]

aF
3A
2c
SF
3C
42
cm
P0

1 El

1F
43
2E
54
S5
42

2D
50
45
S0
52
49
52
52
aF
2D
2E
29
4E
43
20
29
4F

MO oM meOm

47
20
20
7B
21

22

FE
22

CDh
ED

cs
pad%)

20
4E
29
49
4C
52
20
28
41
a1
aF
as
54
44
20
am
Se
45
2%
2D

(O}

DWW Ww W

P.0. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA

Al

20

43
2D
43
2B
4F

a2
2D
4n
42
47
29
4F
29
43
45
45
ac

20
29

- N -
Ny

PN~y N

~

IR

g
AL

41
5S4
4E
cc
7B
40
C<

72

21l
24

28

MICRO-80

4D
44
23
21
AF
85
i}

2l
2

ne
4E
43
2D
49
52
52
29
52
53
50
55
45
41
52
48
20
4
2E
53
5
44
4F

TELEPHONE (08) 3818542

7D

1S
Cc3

10
48

2D
aF
a5
29
ac
a1
a9
€2
20
53
4D
aF

=1 =]
20
49
52
49
50

ac
54
3C
c9
29
15
ED
FS

40
cC

FE
S4
4D
2D
4E
54
2D

aF

4D
43
aF

2D
20
2D
47

1=}

a5
54
aF
aF
54

59

aF
20
20
21
ED
4
73
DD

36
05

8D
4aF
4D
ez
29
55
20
a1
AD
20
54
20
55
53
52
20

S 43

52
aF
4E
54
29
22

43
3D
S8
21
B9
21
24
ES

%1%

20
52
a1
53
z1
52
52
44
4D
50
45
s
©3
29
41
ac
2E
53
29
2D
45
4D
4D

41
20
58
40
21

Q
P

72
FD

FD

FB

AE
45
21
AE
45
20
2D
52
43
49
45
2D
4D
aF
20
43
44
48
43
4c
45

El

4c

A

49
t8

3 58

22
7B
CcS
22
C3

DD

cs
45
29
45
20
54
55
41
20
47
20
54
20
52
47
a1
aF
aE
43
2D
49
4F
aF

El

42
K2

20

>
[

aF
4D
53
4n
52
50
20
49
45
29
54
20
an
2E

aF
52
52

Fl

48]

>
[

49
45
41
52
56
4E

=l
'~

=

2D
49
43
ap
2
43
AE
59
Eg

53
48
ze

32
a3
2%

(@)
=

53
20
48
2B
2D
42
45
43
c2
4D
4F
41
z»
54
29
aF
45
20

41
3D
oD
20
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MICRO-80

P.0. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

1898 ° HEX MONITOR IN BASIC -~ FULLY DESUGGEWD!

119 * AUTHOR PETER G. HARTLEY

lzp ~ COPYRIGHT (C) 198B, PETER G. HARTLEY AMD *MICRO-80"

128 CLEMRS5Q: DEF INTA-X: DEFDBLS: DEFSTRZ: POKE 16552, 255 : ONERRORGOTOS509
144 CLS: PRINT® MENDU

X - EXAMINE MEMORY BL OCK
E - EDIT MEMORY BLOCK
P - PUNCH MEMORY BLOCK TO TAMPE

L - LOAD MEMORY ELOCK FROM TAPE

PLEASE SELECT OPTION";

150 GOSIIB48Q  : IFZD#="X"THENGOSLUB220 ELSEIFZD$="E" THENGOSUBZ268B ELSEIFZD$="P'TH
ENGOSUEZDA ELSEIFZDS="L"GOSUB340

1EZ GOTe140

17» DATAML,1,2,3,4,5,6.7,3,9,A.B.C,D,E,F

180 RESTORE :U=

199 READZRE:IFZREC 2% THEN VU=U+1:GOTOLSY :ELSERETURN

200 RESTORE : FORKLI=OTCL : READZUS :NEXT: TF TAPE=77THENZZ&=228+2VU%: KC=KC+1 : RETURN: SLSE
PETURN

216 CLS:PRINT*STARTING ADDRESS®;: GOSUBRASEZ : INPUTZS%H:GOSUBABO : RETURN

228 GOSUBZ21Y  :CLS: FRINT"AUTOMATIC HEX LISTING OF MEMORY FROM®;S; *

TO BHALT LISTING PRESS >> @ <K

TO RESTRRYT PRESS 2> @ (K

TO ABORT PREZZS SENTERC

8.

230 GOSUE4R@ :GOSUB47YR :IFZB$="@°" THENGCSURZ258 ELSEIF2D$=CHRE( 13)YTHENRCTURN
248 G0T0z2358

250 ZD$="":GOSUB470 :IFZD$="@"THENZ238 ELSEZ25H

268 GOSUBZ 1M :CLS:PRIMT°MEMORY EDITING FROM ADDRESS®;S: *

TO END EDITING ENTER A 5> @ <X

TGO LEAWE LOCATIOM UNCHANGED HIT >> ENTER <KX

7O EMTER NEW STARTING ADDRESS ENTER A »> N K

2709 GOSUBZ80 :GOSUB41p :12ZVs="":IMPUTZVUE: IFZ2U%=""R" THENRETURNELSE IF 2U%=""THENS=S

+1:GOTO27 tELSEIFZ20E="N°"THENGOTO2E0

282 L=LEN(ZVU8):1tL<Z THEM 270 ELSE IF L>2 THEN 2U$=RIGHT$(Z2V%.2)

292 Z2%8=2U8:2VUE=LEr TS 22%, L): GOSLB180 :RA=V:2Z2U8=RIGHTH#(Z2Z2%.1):GNSUB188 :A=RAsi5+

V: POKES, A1S=S+ 1:G07527Q@

3IME CLS: INPUT "PROGFAM NAME * 3 ZN$: GOS.UB210 :6S5=S:CLS:PRINT“MEMORY DUMP TO TAPE OF
"3 ZN$; " FROM ADDRESST ;S

TO "5 :PRINMTFIMISHING ADDPESS" : : GOSUB4SE : INPUTZS%: GOSUBAEO

31E SF=CS:CLS:PRINT"MEMORY BUMP YO TARPE OF *;ZN$;° FROM®;S5S:°TO

TrSF G PRIMTTENTRY ADDRESS™ 5 : INFUTZSE: GOSUB4B0



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

PAGE
328 CLS:PRINT" TAPE DUMP OF *;2ZNg;*

FROM ";SS:°
TO  *;SFic
“iS: "ENTRY PCINT

"3 INPUT "RHIT 5% ENTER << WHEN CASSETTE READY TO RECCRD®;2C$:ST=5:5=SS:PRINT#-1.5
S,SF ,ST,2ZN%:CLS: PRINT " TARPE DUMP 1N PROGRESS®:PRINT:228="":KC=0:KK=0:2ZM%="":7%==FRE
9

330 TAPE=0:GOSI3E380 :TAPE=77:FORKL=0T015:G0SUB410 :S=5+1:1FKC=248 OR S=SF+! TH
ENGOSUB438 :NEXT:G0TC330 :ELSENEXT:GOTOZ30

340 CLS:INFUT"IF YOU HAVUE NOT PROTECTED HIGH MEMORY, THIS WILL BE A WASTE OF
EVERYONE'S TIME. HIT >> ENTER << WHEN CASSETTE READY TO PLAY";22%:Z2%="":INPUTR-
1,5S,5F .ST,2Z2N8: POKELESE3, 255: CLS : PRINT"STARTING ADDRESS®;SS. : 5=%5: GOCSUIE3®D PRI
NT

350 PRINT"FINISHING ADDRESS " ;SF, :S=SF : GOSUB380 :PRINT:PRINT"SYSTEM ENTRY ADDRES
S /%3S7,:5=5T:GOSUBE380 :PRINT:PRINT*PROGRAM NAME ";2ZN%:2ZN8$=""::5=S5:KC=1&

360 INPUT#-1,228:POKEL1B553, 255: L=LEN(Z28): FORKZ=1TOL STEPZ2: IFKC=1BGOSUR3BO :KC=
{5}

370 GOSUB420 :2VU$=MID$(22¢%,KZ,1):PRINTZUS: :GOSUBLBY :DD=W:2Ve=MNID%/ 22¢% ,KZ+1, 1)
tPRINTZVUS;* °;:GO0SUR18€ :BD=DD#*16+V:POKESX,DD:S=S+1:KC=KC+1:IFS{>SF+1 THEMNEXTK
2:GOTO360 :ELSEGOT0440

380 GOSUB420 :A1=INT(SD/4096 ):SD=SD-{ A1440396):A2=INT(SD/256): SN=SD- ( A2425E): A3=
INT(SD/1E): R4=5SD-A3s 16

390 KL =0:U=A1:G0SUB200 :PRINTZUS;:U=R2:GOHSIIB20B :PRINTZUS; :U=A3:G0SUB2BB PRI
NTZVU®; :U=A4:GOSUBzOE :PRINTZVUS . :RETURN

400 GOSUB3BB :FORKL=BTO15:GOSJR418 :5=S+1:NEXT:RETURN

410 GOSUB420  : WU==FEEK(SX): U=INT(UVUU/16):VU=UU-VUs15: GOSUB200 :PRINTZUS%; 1 U=UV: GOS
UB200 :PRINTZU$:" " ;:RETURN

420 1IFS<3276BTHENSX=S:50=5: RETURNM :ELSESX=(S-32767 ¥s- 1:SB=32767 -5X: RETURN

43Q IFTAPEC >77THENRETURNELSEPRINT#-1,228:228="":KC=93: IFS=SF+} THENGUTO0440 ELSER
ETURM

440 PRINT:PRINT"TRPE DUMP COMPLETED - HIT >> ENTER < FOR MEND":50S5UP4R®  :RUN
450 PRINT*®

DEC1IMAL
HEX,

"5 :RETURN

480 ZH$=RIGHTS( 258, 1) :L=LENZ258): IF ZHS >"H* THENS=VUAL( ZS8 ) : RETURN: ELSES=0: FORKIL~1
TOL-1:2VU8=MIDS$(2S%,KL,1):G0SUBLI20 :5=5S#16+V: NEXTKL: RETURN

470 ZDS=INKEY$®:RETURN

480 ZDE=INKEY%$:2D$=""

490 ZPS=INKEY$®:IFZ2Dg="° THEN 490 ELSERETURN

500 1FERR/2+1=4THEMCLS:PRINT"OUT OF DATA ERROR

PROBABLY CAUSED BY M TAPE-READING ERROR

STRING BATA RERD FROM CASSETTE WARS
"5 22%:PRINT LAST BYTE ENTERED WAS®;S-1:°
HIT >> ERTER << TGO RESUME WITH BYTE";S;" FARULTY " : INPUTZQ$: ZR$="X":2VU%="K" :U=N:RE

SUME 190
512 RESUME13@



MICRO-80

P.O. BOX 213, GOODWOOD, S.A. 5034 AUSTRALIA
TELEPHONE (08) 3818542

PAGE S4
ss3s+¢ MINI MACHINE LANGUAGE SAUE ROUTINE IN BASIC - L2/74K ssexs

20 ' AUTHOR PETER G. HARTLEY

30 ’' COPYRIGHT FETER G. HARTLEY AND "MICRO-80"

1868 CLS:CLEARABO:DEF INTA-Y:DEFSTRZ: INPUT “STARTING ADDRESS

ENBGING ADDRESS

ENTRY ADDRESS

NAME "3 G6S,SF,ST,2N8

118 CLS:INPUT"HIT >> ENTER <{ WHEN CASSETTE READY TO RECORD"; ZQ$:PRINT#-1,95,SF,
ST, 2N$: ZN8="": KS=0:P1=192: P2=62

128 CLS:KC=16:PRINT@128, "PLEASE ENTER THE LISTING IN HEX

IF YOU MAKE A MISTAKE, DO NOT HIT ENTER,

JUST ADBD EXTRA DIGITS UNTIL THE LAST TWO

ARZ CORRECT - THESE ARE ALL THE PROGRAM

WILL RECOGNISE. "

12380 FORS=SSTOSF

148 IFKC=16 THEN KC=®:POKE16416,P1: POKE1B417,.P2:PRINTS, : P1=PELEK! 16416): P2=PEEK( ]
8417

156 1IFKS=124 THEN K5=0:PRINTe74,°T A P E DumMP IN PROGRESS ";:PR

INT#-1,22%:22%8="":PRINT®74," "3 :1FS=5S
F PRINT®74,*T A P E DuMFPF LS CeOeMPLETETD *®:END
186 PRINTeQ, " "i:P

RINT@Q, ""; : INPUTZBS: L=LEN(ZBS%): IFLL2G0OTO160

170 ZB$=RIGHTS(ZB%,2):228=228+26%:2B$=2B8%+" ":POKE!B416,P1:POKE1lB417,F2: PRINTZBS
; 1P1=PEEK( 16416):P2=PEEK( 16417 ): KC=KC+1: KS=KS+1:1FS=SFTHENKS=124: GOTO1SBELSENEXT
5

ss3s5% MINI MACHINE LANGUAGE LOADER IN BASIC #s%ss

13 CLEARZ260Q: DEF INTA-X:DEFDBLS: BEFSTRZ: POKE16553,255: : GOSUBEA :GOTOL®

298 DATAO,1,2,3,4,5,b,7.8,9,A,B.C,D,E,F

38 RESTORE:VU=0

40 READZR$: IFZR%< >Z2U8% THEN U=U+1:6G0T040 :ELSERETURN

S0 RESTORE:FORKU=BT@U: READZVS : NEXT : RETURN

60 CLS:INPUT"IF YOU HAUE NOT PROTECTED HIGH MEMORY, THIS WILL BE A WASTE OF

EVERYONE' S TIME. HIT >> ENTER << WHEN CASSETTE READY TO PLAY";Z22%:2%="": INPUT#-
1.55,5F,ST,2ZN8$: POKEL1B553,255:CLS: PRINT*"STARTING ADDRESS® ;SS, : 5S=5S5: GOSUB1BB :PRI

NT

70 PRINT"FINISHING ADDRESS";SF, :S=SF:GOSUB1BB :PRINT:PRINT"SYSTEM ENTRY ADDRESS
/"5 ST, :S=ST: GOSUE 188 : PRINT:PRINT"PROGRAM NAME " ;ZN$:ZN$=""::5=55:KC=16

8¢ INFUT#-1,Z22%:POKE16553,255:L=LEN(ZZ8$):FORKZ=1TOL STEP2: IFKC=1BGOSUB18B :KC=08

%0 GOSUBL38 :2VU$=MID$(22%.KZ,1):PRINTZVS; : GOSUB30 :DB=V:2V8$=MIDS( 228 ,K2+1,1):
PRINTZVUS$:; " *;: GOSUB20 : DD=DD# 16+V: POKESX,DDB:5=5+1:KC=KC+1: IFS< >SF+1THENNEXTKZ:
GOTO8O :ELSEGOTO1409

108 GOSUB138 :AL1=INT(SD/40396):S0=SD-(A1$4896): A2=INT(SD/256):SD=SD-(A2%256):A3=
INT(SD/1E6):R4=5SD-A3%1E

113 KL=B:U=R1: GOSUBS® : PRINT 2V¢: : U=A2 : GOSUBSH :PRINTZVUS; - 1)=A3: GOSUBSH :PRI
NTZ2US$; : U=A4: GOSUBSB :PRINTZ2VS, : RETURN
120 STOP:GOSUB 1B :FORKL=ATO1S: GOSUB :S=S+1:NEXT:RETURN

130 IFSK32768BTHENSX=S:SD=5:RETURN: ELSESX=(S-32767 )% -1:SD=32767 -SX: RETURN
140 PRINT:PRINT"TAPE DUMP COMPLETED.®:STOP
150 ZD$=INKEY®: FRETURN
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APPLICATION FORM

FOR PUBLICATION OF A PROGRAM

To: MICRO-80

Please consider the enclosed program for publication:

Tick
IN MICRO-80 one
Donly
ON CASSETTE OR DISK ONLY
= t et eresscnsseesnse eessenesons
ADDRESS .« - v vev et e iie i e 50 B90 00
.......................................... teeeeaeee=esPOST CODE ,.vcenone

CHECK LIST

Make sure you have PRINTED the following information clearly on your
cassette or disk:

YOUR NAME AND ADDRESS

PROGRAM NAME

MEMORY SIZE

LEVEL 1, LEVEL 2, BASIC 2.2, SYSTEM 1 or 2, EDTASM
HOW TO START PROGRAM (Eg. Enter/32¢99)

Make sure you include the following information 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 SIZE OF MEMORY REQUIRED AND TYPE OF SYSTEM NEEDED TO RUN IT
(Eg. LEVEL 1 4K, 32K WITH 2 DISK DRIVES ETC)

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.






