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Microsoft Windows.

Theres

only one

ord for 1t.

If you want to make the most of
Microsoft® Windows™, use the world’s leading
Windows word processor, Microsoft Word.

You can move up to Word from
your current word processor for just $200*
(RRP $735). On-line help and the best
conversion tools make the transition easy.

To move up to Word for only $200, call the
Microsoft Sales Information Centre on
(02) 870 2100.

For more information, complete the
coupon and fax to (02) 317 4246, or mail to
Microsoft Word, Reply Paid 31, Locked Bag
23, Mascot NSW 2020.

*Conditions apply. While stocks last.
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The rapid growth of the Junior Group is

2 also taxing ourresources. The functioning
From the Engine Room || dswinoursouws Tretmcioning

review with an aim of fitting it more

We’re Officially Homeless

Management challenge-of-the-month is the
official advice from the Bardon Professional
Development Centre that their facilities will be
unavailable to us as of the 30th September, due
to the Education Department’s decision to sell
it by tender.

Since we moved to Bardon in mid-1990 it has
been (and continues to be) a magnificent facil-
ity, ideally suited to our needs for professional
standard lecture and classroom areas. An added
bonus has been the unique bushland setting so
close to the city and the ability to buy refresh-
ments on-site. Itis perhaps a sad indictment of
the Education Department’s lack of entrepre-
neurial skills that they cannot make a profit on
hiring such a gem, and the abysmal foresight of
their political masters who have allowed them
to sell it. Their actions can probably be best
likened to the family who sell their refrigerator,
to buy beer, on the pretext that they couldn’t
work out the thermostat settings to cope with
the summer. Once again the economic ration-
alists are being allowed to dissipate our herit-
age, donating it to private enterprise, who will
no doubtturnitinto sorely-needed townhouses.

This turn of events has accelerated our investi-
gation of alternative venues which was already
in its early stages. The capacity of the main
theatre atBDPC is now inadequate for our more
popular main speakers, and we will need a
biggerauditorium if we are not to turn members
away from presentations. Other options, such
as concurrent presentations were under consid-
eration, but not popular, as they force members

closely to the expectations of the Juniors
and their parents. The most pressing
requirement is for more adult involve-
ment, particularly in the Skills Presenta-
to choose. All suggestions on this tion and Tutoring areas. If you can
dilemma are welcome, although the contribute, we’d like to hear from you;
thought of one prominent member, teaching skills and a rapport with young-
to meet twice a month, was not wel-  sters is much more important than
comed by this scribe. in-depth computer knowledge.

»
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of the new PORTAPRO NOTEBOOK COMPUTER range
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Total Computing Power wherever you go!
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EcoSys Computers
Sales and Service

38 Ainsworth Street
Tel: (07) 277-0105  Salisbwy, Q. 4107 pax. (07) 277-0105
« Solutions « Programming s Networking » Training » Maintenance «

Program for Sunday, 16th May

Classes 10:00 am

NEW USERS - John Tacey
NOT-SO-NEW USERS - Ron Lewis
ADVANCED - Rex Ramsey
NEW USER TRAINING SESSION

INTRO TO dBASE IV
C++ Geoff Baker
xBASE  (* NEWFORMAT **

12:00 JUNIOR GROUP PRESENTATIONS

12:15 ORIENTATION TALK

1:00 CLUB MEETING 12:00 WINDOWS NT

3:00 SIGS 1:30 BORLAND LANGUAGES
AFTERNOON CLASSES

Presentations are in the Main
3:00 ENVIRONMENT Theatre, check the notice

NEW USERS board for any late changes to
TECH CHAT FOR NEW USERS other venues
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TechTalk

TECH TRENDS & READING
MATTER

THE WINN L ROSCH HARDWARE
BIBLE, 2ND ED, BRADY PUBL,
CARMEL, INDIANA, is a massively
detailed explanation of personal comput-
ing. It has 53 indexed pages for refer-
ences, 39 pages of content listings and has
23 chapters oneverything youever wanted
to know about computers—expansion
buses, Pentium, SVGA, CPUs and clock
doublers. A firstrate all-purpose book for
any topic on hardware or software.

INSIDE WINDOWS NT, HELEN
CUSTER, has to be from Microsoft Press.
This is not a technical book, but one that
describes the development of NT from the
time of its birth as an offspring of OS/2.
However, it still covers all the technical
elements of NT, including technically
advanced areas such as multitasking and
multithreading. It covers NT’s structure,
internals of the Executive and the Kernel,
subsystems, and tells how NT manipu-
lates virtual memory, all clearly illus-
trated. It is not a “how to” write an NT
application book, rather it tells about NT
asanoperating system. If Microsofthadn’t
closed out its book operation in Australia,
the price would be in the $30 range for 385
pages. So you can expect to pay somewhat
more from one of the Australian computer
book suppliers, or else order it directly
from Microsoft USA.

ALGORITHMS IN C++, by ROBERT
SEDGEWICK, ADDISON-WESLEY,is
a technical book, a newly revised text-
book. Anditisintended for programmers.
However, with that stated, non-program-
mers will also find the book interesting in
that the principles of all algorithms are
explained in the first part of the book. An
overview of fundamental concepts such as
data structures, recursion, stacks, lists,
queues and trees is given in the first
section of the book. Next he categorises
the six basic groups of algorithms—search-
ing, sorting, string processing, geometry,

graphs and general mathematical opera-
tions. Code snippets are included through-
out the book for those at a programmer
level, but there are also diagrams and
illustrations for those whoaren’t, but want
abasic understanding of algorithms, Has
672 pages and is priced around $75.

John C Dvorak is a Ziff-Davis computer
magazine journalist. His and co-author
Nick Anis’ book DVORAK’S INSIDE
TRACK TO DOS & PC PERFORM-
ANCE , OSBORNE McGRAW-HILL is
879 pagesinpaperback and priced around
$60. While everyone else seems to be
concentrating on Windows or GUIs,
Dvoral explains how DOS providesafoun-
dation for all those GUISs. It has the usual
but well told history of microcomputing
and Bill Gates’ first product Traf-O-Data,
and is a who’s who in the computer indus-
try. Once beyond this, the book covers
topics such as advanced memory manage-
ment, menus and directories. The book
comes with a disk of 70 utility programs.
While the book lists all the DOS com-
mands and switches from all versions, itis
light on explanation, reading more like a
cryptic HELP file.

Children's computer books

Let’s not omit children’s books. A truly
innovative series developed by Ziff-Davis
is AlphaKids activity books. The books
are under $30 each and come with soft-
ware programs that disguise PC basics as
funand games. For example, FUN WITH
COMPUTERS is a coloring book that
teaches shapes and colors. TIC TAC
TYPE teaches touch typing, PC
PICASSO isapaint book and DataMania
isadatabase builder. BUILDING WITH
BASIC explains programming concepts
and WINDOWS FOR KIDS uses
Windows accessories to create an elec-
tronic playground.

PARENTS, KIDS & COMPUTERS:
ANACTIVITY GUIDEFORFAMILY
FUND AND LEARNING, ROBIN
RASKIN AND CAROL ELLISON,
RANDOM HOUSE ELECTRONIC
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PUBLISHING covers this year’s favorite
chilren’s programs, ie, Carmen Sandiego,
The Playroom, and the Children’s Writ-
ing & Publishing Centre. More than a
reference book, itis afamily activity book,
in which one can personalise desktops,
calentiars clocks, cardfiles, and painting.
Around $30.

PRIDES’ GUIDETOEDUCATIONAL
SOFTWARE, BILL & MARY PRIDE,
CROSSWAY BOOKS, WHEATON
ILLINOIS, 607 pages describes and ranks
750 PC and Mac programs, for young
people from pre-school to college. For
instance, you can pick the best program on
stars for a four year old, a puppet show for
an eight year old, or a remedial language
CD-ROM forahigh school student. Should
be in the $30 range.

IMAGELAB, Tim Wegner, Waite Group
Press, Corte Madera California, is aimed
at computer enthusiasts who are inter-
ested in pixel-based graphics. The book
comes with adisk of shareware that provide
ahands-onapproach to theintroduction of
computer generated images.Wegner
provides the theory in his book and you are
expected to put the theory to practice in
five of the shareware programs. Youlearn
how to create special effects and filters or
to render realistic objects. Priced in the
$60 range.

THE DESKTOP COLOR BOOK,
VERBUM BOOKS, from the editors of
Verbum magazine, is 64 pages and sell for
under $20. It is fully illustrated in color
and provides detailed explanations of color
modelling, additive and substractive

‘models of image editing, vector and raster

drawing, and a color glossary. When
Pantone or Kodak or QMS provide you
with apromotional brochure on their color
scanners or printers, this book can help
you demystify the terms used and put the
product in perspective.

One of the best biographies I have read in
along while is

GATES: HOW MICROSOFT’S MO-
GUL REINVENTED AN INDUS-
TRY—AND MADE HIMSELF THE
RICHEST MAN IN AMERICA,
STEPHEN MANES & PAUL
ANDREWS,DOUBLEDAY .It’safactual
accounting of how Bill Gates got started in
computing, and tracks his industry machi-
nations and visions right through to the
present. It lays bare the strategies of the
various players from 1974 to 1989—Apple
(including the Bill-Gates-Steve Jobs



clashes), IBM, VisiOn( the firstto develop
a graphical desktop for the PC), Xerox,
and Quarterdeck. Itprovidesgreatinsights
into the internal politics of Microsoft, the
successful promotion of vaporware (pro-
mote first and produce later) and how
Gatesled his teams of ragtag programmers.

Likely the largest category of computer
books are on productivity. One that is
different and has a humorous approach is
PCHOUSEKEEPING: MAXIMIZING
YOUR PC, James G Meade, MIS Press,
New York. Usually, illustrations are used
to show how complex operations are per-
formed. Notin this book. Ituses cartoons,
iedisk caching showing a baseball catcher
with a ballin his glove. The best or worst
punis why UMBs, Upper Memory Blocks
are not called DOS UMBs, because that
would be a DUMB acronym. For novice
computer users only, and only if you want
the housekeeping disk that goes with it.

The Pentium according to Intel

Intel has its inhouse publication, Micro-
computer Solution. The March\April is-
sue has apreview of the Prntium. Youcan
get a copy by contacting Intel Australia,
PO Box 1486 Dee Why NSW 2099. It
announced shipment of production ver-
sions mid-April, but ,ostly to large US
customers like IBM and Compagq. Intel is
claiming the Pentium is five times as
powerful as it 33-MHz Intel DX CPU,
with some applictions running ten times
faster. It is offered in 60 and 66 MHz
versions. It uses an 0.8 micron BiCMOS
process and a superscalar RISC architec-
ture. It has two five stage execution units
and can process two instructions in a
single clock cycle. It features two 8K on-
chip caches, improving floating point per-
formance, plus using a 64-bit burst-mode
external bus. Other advanced design
includes branch prediction, 256-bit inter-
nal buses and write-back caches. Beyond
that, Intel says it is designed so that it is
upgradable. Wow! No prices mentioned,
butthe US PC mags say itcosts 5-10 times
that of a 486 chip.

DOS booster

There’s another DOS booster about called
QueryDOS, amixture between4DOS and
DESQVIEW. It’s aimed at user groups
and Backus-Naur, the Canadian develop-
ersclaimitis what DOS 7 would be if there
isone. Claims itcan make 4 subdirectories

at once, wipe out read onlys, rename all
the data directories on a drive at one
stroke, has graft, prune, move, list and
merge merge commands, plus 35 others
not in DOS. The claim is that you can
moveor list just BAT and .TXT files and
move several selected files with a single
command. We’re getting acopy for evalu-
ation and review. Priced at $49.95.

Borland/WordPerfect alliance

Borland and Word Perfect have announced
a “strategic alliance.” Itis to share tech-
nology. What it means to their product
users is integration of their software prod-
ucts. The first package toresultis Borland
Office for Windows, which combines the
use of a word processor, data base and
spreadsheet by including the Windows
version of WP5.2, Quatro Proand Paradox.
No prices mentioned in the news release.

Windows NT

Microsoft shipped its third preliminary
release of Windows NT'to 75,000 cutomers
and developers last month. It has also
shipped its Beta version of NT for the
server. The results of the final testing will
take through June to evaluate and the
changes incorporated, an MS source said.
That is when Microsoft will be making its
presentation to Brisbug. Production quan-
tities are expected to ship in July. Addi-
tional enhancements in the latest test
version include 32-bit application sup-
port, DOS application support, integra-
tion for these applications with one set of
fonts and printer drivers, complete dy-
namic data exchange (DDE) and object
linking and embedding (OLE) functional-
ity between 16 and 32-bit applications.
Local file system performance isup to 11
times faster under Windows NT.

Buyer survey

Based on 1,000 respondents, a Channel
Marketing Corp survey showed that most
PC buyers came to the conclusion thatthey
regreted not adding more capacity to their
machines at the time of purchase. Atthat
time, they stuck with the “sale price”. Six
months after purchase, they shopped
around for more memory, larger hard
disks and better quality monitors. The
conclusion was that memory-hungry ap-
plications demanded more RAM, and 4
Mb was aminimum. Hard disk minimum
should have been 100 Mb.

Price Trends

Trendsin hard drive prices from March 92
to March 93:

200 Mb -33%
100 Mb -24%
80 Mb 21%
40 Mb +2%

Trends of non-interlaced monitors for the
six months ended February 93:

14-Inch -1%
15-Inch -5%
17-Inch -1%
Trends of Video Cards for the six months
ended February 93:
Non-Accelerated  No Change
Accelerated -%5
S-3 -2%
Trends of Systems for six months ended
February 93:
386SX-25 -1%
386-33 -1%
486SX-25 2%
486-33 -1%
486-33 EISA -1%
Notebook +32%
(386SL-25)

\

r
(Brisbug wishes to thank Ken Boyle of

ELECTROBOARD Pty Ltd

for his generosity in loaning us the overhead projection equipment used
by the Junior Group and the Advanced Group.

This state-of-the art gear can be hired by calling Ken on

(07) 852 2866 Fax (07) 852 2838

Suite 4, Rockton Place, 40 Brooks Street, BOWEN HILLS,
QLD 4006

_/
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Minutes of the April Meeting

BRISBUG GENERAL MEETING
- MINUTES 18/4/93

With an injured Secretary sitting in the
audience (car accident - broken hand) and
a substitute Secretary (better looking -
Graham Darroch) taking notes down front,
the President of Brisbug opened the April
General Meeting at 1-03 pm.

Confirming old decisions

He welcomed both continuing and new
members (asheis wonttodoevery meeting)
and then suddenly a sense of “deja-vu’ hit
the crowd! Ron pointed out that the “Jus-
tice Dept” (now called the Department of
Consumer Affairs) had rejected our
submission for the changes to our
Constitution passed atour Annual General
Meeting! It appears that changes must be
submitted on a “Form 8” (which is one
more than a form 7) and must be accom-
panied by $9-50 “handling fee”. It must
also be submitted within 30 days of the
acceptance of the changes by Brisbug’s
members. We missed this deadline and so
the motion published on page 14 of the
April issue of Significant Bits had to be
voted upon to enable re submission. The
motion?

“That this meeting confirms the action of
the Annual General Meeting in passing
(as amended) the two notices of motion
covering changes to the Constitution re-
garding Membership.”

The motion was moved by Chris Raisin
(whoraised his LEFT hand) and seconded
by Bernard Speight. It was unanimously
carried.

Appointment of an Auditor

Another legal matter - the appointment of
an auditor (an omission at the Annual
General Meeting!). It was moved by
Bernard Speight and seconded by Chris
Raisin that D.C. Neilson & Co (164 Bris-
bane Street, Ipswich) be appointed as
Brisbug’s auditor for the 1993/1994 year
which ends at the AGM in 1994. This
motion was again carried without dissent.

Various reports were then presented.

The Treasurer (Max Kunzelmann) was
out of town on a training course with his
work (NOT in Switzerland as some were
worrying about!) and so Ron gave an
abbreviated Treasurer’s report.

Ron then continued on with the magazine
report. This lead to several suggestions
from our members (all pleasant ones!)
One was arequest that the magazine show
“coming events” at FUTURE meetings,
not just the current month’s events. (The
problem with this is that sometimes
presenters cancelled due to unforeseen
circumstances.) One of the members stated
that the magazine is now of a VERY high
standard and the magazine committee
deserved a round of applause. This the
members agreed with, judging by the slap-
ping of mitts that ensued. (This seems
to be happening every meeting!)

Speaking of the magazine, Ron asked
members not to forget

As usual, details will be “old hat” by the
time they are published in the May
Magazine, so this Secretary prefers to
leave them out of the minutes.

RonKelly gave hisusual informative“Edu-
cation Report”, the main points of which
were the new dBase class (dBase III+) and
the combining of Chris Raisin’s NUTS
group with Ron Kelly’s own New User
Group for today only.

Question and Answer time followed - it
was brief since time was “getting on”
(aren’twe all??) and Ursula Walker, tech-
nical expert from Symantec in Sydney,
was chomping at the bit to present Norton
Utilities version 7. Thatbeing the case, the
meeting closed at approximately 1-34 pm.
and Ursula“did her thing”. Norton’s Utili-
ties is certainly a fine product and the
crowd seemed to be impressed by the
professional presentation and the great
give-aways.

that they are entitled
to a free advert in any
magazine (provided
the ad is of a private,
non-commercial na-
ture and isinfrequent -
ie. not published on a
continuing, magazine
after magazine basis).

Paul Marwick gave a
BBS report which was
brief but included the
allimportantnews that
there is now a
FOURTH line (in ef-
fect the same as line 3
- OS2 intensive) on
(07) 870-0653.

The SIG report from
Bernard Speight gave

place of myth
a clean-up.

MUO-GMS

the audience all the
“ins and outs” of the
Special Interest
Groups meeting both
today and at various
places between now
and the May meeting.

To aid the keen treasure hunter in his bid for the
ultimate treasure, we are having a bargain hunters
bonanza sale on Saturday, 15th of May.

Phone: 891 2211 : Fax: 391 8669
146 Logan Rd. Buranda
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Application Projects

Computer Sensing of the Environment

Dan Emerson'’s afternoon class on using your computer to monitor the environment has
proved very popular. Here are the notes from his first session.

In this age of technology we still make
every day decisions without full
information. We rely on information we
can observe, gut feeling and what people
tell us. All three methods can be horribly
wrong, and the decisions we make can
have disastrous or expensive
consequences.

Technology provides a means of extend-
ing our ability to gather data. Advancesin
scientific understanding have been made
with extra-human sensing. Understand-
ing of disease has been expanded by use of
the microscope, chemistry by the beam
balance, and astronomy by the telescope.

PCs as an aid to decision-
making

Many homes have a personal computer.
This tool has an enormous potential to aid
us in decision making. Not only can the
computer sense the environment, but it
can store the information and has the
analytical capacity to make sense of it. For
instance, imagine that you want to install
insulation in your house in a cost effective
manner. An experiment could be run.
Small quantities of different types of insu-
lation (say 1m by 1m could be purchased.
A heat sensitive resistor (A) could be
placed in the roof cavity to monitor tem-
perature and another (B) attached to the
underside of the ceiling tomeasure ceiling
temperature (insulated to reduce thermal
pollution from the room ). The computer
could be set to measure and store the
temperature atten minute intervals for the
twenty four hours. Materials could be
compared by analysing the results.

How about recording the temperature
changes in a chemical reaction, sampled
at ten times per second?

There are many ways of measuring
environmental conditions.

T'have been attempting to use a computer
for environmental interfacing for several
years. My efforts have been hampered at
different times by having to shell out

several hundred dollars for a
card, or being beaten by my
lack of understanding of elec-
tronics.

A breakthrough occurred to-
wards theend of 1ast year when
Ross Garrad, a member of the
Commerce/Computing de-
partment at Bremer State High

+5 | +

IBM PC GAMES PORT CONNECTIONS

A Y Joystick 1
Analog circuit

a
<

School (whois completing his
Masters Degree in Physics,
specialising computer control

of telescopes) mentioned that
the games port on the P.C. has
two analog ports and two one
bitdigital switches. He bought
in a sheet giving the program-
ming interrupt information
and a Pascal program to read
the ports.

- 1
Switches 2
7
8
% 9
15 10
14
15
Switches END
5
12

Analog Circuit

Joystick 2

So: the games port was a pos-
sibility!!  Action at last; into
the computer store, $50 for a
joystick, out with the screw-
driver and the multimeter. It
is the newest thing I have ever
pulled apart (and it still works).

Inside a joystick is
simplicity itself ... two
resistors mounted
perpendicular to each
other, two switches to
fire the guns...

Inside the joystick is simplicity itself. There
are two variableresistors (potentiometers)
of about 200 k.ohms each mounted per-
pendicular to each other. A system of
levers set these according to the position of
the hand grip. Two switches fired the
guns. A couple of components gave a
repeat facility to the guns.
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Figure 1. Showing the electrical connections
to an IBM-compatible Games Port

How to interface

What is needed to make an interfacing
system?

Some type of sensor is needed to convert
the environmental conditions into
electricity (a transducer). In some cases
the transducer can be connected directly to
the port. Preferably, an electrical inter-
face would be placed between the trans-
ducer and the computer input. The
interface amplifier can set zero points and
alter the sensitivity and range of values
that the transducer measures.

A typical thermistor (heat sensitive resis-
tor) can measure from below freezing
point to over 200 degrees centigrade. We
may only be interested in a small range,
from 10 degrees to 40 degrees. Coupled
directly to the computer input this range
would only create a few bits change in the
data byte. However if we amplify the
output from the thermistor then the
temperature range we are interested in




could be madetocreate a big changeinthe
data byte.

Shock horror, computer interface, ampli-
fiers, electronics, expense.....!!!! Don’t
give up yet. I have been attending a
T.A.F.E. beginners electronics course (18
hours duration) and the lecturer, Pat
Andersen is in the process of designing a
suitable circuit. There are a handful of
componentsand thecostshould comeinat
under ten dollars. He has indicated a
willingnesstocomeinone Sunday and tell
us all about it. Then the soldering irons
come out. We will be allowed to use his
circuitdesign. Irecommend the lessons if
you want to find more about practical
electronics and build some circuits.

Multiple sensors?

How many sensors can be run from the
computer. The average computer with
one games porthas access to two analog to
digital ports and two one bit ports. The
analog-to-digital ports are suitable for
measuring varying states.

The two switches (the guns) can record
on/off states only. This translates to two
analog sensors and two digital sensors.
To double that to four of each type of port,
install a two joystick games port. Costis
about $30. Make certain you can disable
the existing games port on your i/o card
before shelling out the dollars.

How does the Games Port
work?

How does the games port work? Each
analog port measures the resistance of the
sensing device and converts it to a digital
bit value somewhere between 0 and 255
(one byte). The pins are 1 and 3 are the
inputsforport 1,and 1and 6 forport2. Pin
lissupplied with+5 volts by the computer.

On the games port of my computer the bit
output for the resistance input are as fol-
lows.

Input Output
Resistance  Bitk.
ohms. value
0 6

1 7

5.6 12

10 17

12 20

18 28

27 41

33 47

47 66

100 127
150 192
190 230 (estimated )

You don’t need to understand the details
of the working of the Bios interrupt that
reads the ports, but if you are curious,
study the diagram of the register list of the
C.P.U. and read on.

' skskksokk “Written By Dale Whitnall
‘ in QBASI

¢ sfeseskolesk skeok sheok ek sk skok ok ok

CLS

LOCATE 10, 1

PRINT “PRESS ANY KEY TO QUIT”

DO LOCATE 1,1
PRINT “Analog Input 1”
LOCATE?2,1
PRINT STICK(0)
PRINT “Analog Input 2”
LOCATE 4,1
PRINT STICK(1)
PRINT “Digital Input 1”
LOCATEG6, 1

PRINT “Digital Input 2”
LOCATES, 1

LOOP UNTIL INKEY$ <> “”

e sk skeok sk ks skok sk ek ok

IF STRIG(0) = -1 THEN PRINT “ON “ ELSE PRINT “OFF”

IF STRIG(4) = -1 THEN PRINT “ON “ ELSE PRINT “OFF”

March 1993

Figure 2. A BASIC program to show the state of the joystick ports
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The Central Processing Unit is the chip
with the language instruction set built in.
Registers in the C.P.U. store and operate
on bytes of data.

The games port is read when software
issues a BIOS interrupt. The interrupt
procedure is an instruction built into the
80X86 chip. When the INT command is
issued BIOS or DOS software routines are
executed and carry out certain functions.
A parameter is passed which instructs the
C.P.U.chipofthe address of the particular
interrupt routine. Further parameters are
stored in registers of the C.P.U. to instruct
the C.P.U. on which parts of the interrupt
routines to run.

Reading the Games Port

Reading the games port is carried out
whenpartof the 15H interrupt is executed.
The function 84H is the specific routine
within the 15H interrupt.

Sub-function O reads the switches.
Sub-function 1 reads the analog ports.
Toexecute the reading of the switch ports,
84H is moved to the AH register of the
C.P.U. 0 is moved to the DX register.
INT 15 command is executed by program
software. The BIOS routine executes, looks
at the byte that represents the state of the
switches and returns that value to the AL
register.

Carry flags are set.

The byte in AL (like all bytes) is made of
8 bits. The state of four of these bits
indicate the state of the each switch. Bit 1
indicates a depressed switch (short) and O
indicates an open switch. The bits are

bit 7 : First joystick switch 1
bit 6 : First joystick switch 2
bit 5 : Second Joystick switch 1
bit 4 : Second Joystick switch 2
carry flag=1 indicates disabled
joystick.
carry flag=0 indicates enables
joystick.
The analog ports are read by executing
Interrupt 15H, function 84H, sub-func-
tion 1. 84H is placed in register AH, 1 is
placed inregister DX and interrupt 15H s
called. The routine examines the byte
registers of the games adaptor’s analog
ports writes them to the C.P.U.

The registers in the C.P.U. holding the
analog port representations are

AX . first joystick analog port 1
BX : first joystick analog port 2
CX: second joystick analog port 1



DX : second joystick analog port 2

carry flag state 1 indicates no
joystick

carry flag state 0 indicates the
joystick present.

Modem languages examine the C.P.U.
and then package the data in more
accessible forms.

Basic has some procedures that do all of
the dirty work of looking of looking in
dark cornersofthe C.P.U., getting the info
out and putting it in your program. Year
9 student, Dale wrote the Basic routine
listedin Figure2 atthe end of the BRISBUG
session. Functions STICK(1), STICK(2)
read the analog ports and STRIG(x) reads
the switches.

The Pascal program in Figure 3 uses a
more generic routine that can be used to
read any interrupt.

The 15H interrupt is used to handle the
games port. The Pascal Intr(), function
which calls the Bios Int(), uses a pre-
defined record structure called Registers.
Intheprogram below, a variable Regsis of
this Pascal pre-defined record type Regis-
ters. The record Regs inherits the group of
fields, AX,BX,CX and DX which repre-
sent the word (two byte ) of information
stored in each of the C.P.U. registers.

A second set of fields
AH,AL,BH,BL,CH,CL,DH and DL rep-
resent single bytes in the C.P.U. registers.
AX =AH+AL (H & L represent high and
low byte) C.P.U. states are stored in the
above fields. Values can be placed in the
fields and dumped into the C.P.U..
Re-examine Figure 3 for a view of the
C.P.U.The process goes like this:

To initiate the reading of the port, $84H
and 0 are placed in the Regs record. The
function INTR is called with the interrupt
parameter 15SH and the Regs record.
Intr($15H,Regs).

The contents of Regs are written into the
C.P.U. and INT 15h is activated. The
Interrupt 15H, Function 84H, sub-func-
tion 1 is executed.

Ports are read, results are written to the
C.P.U. and then Pascal writes the C.P.U.
registers  back into  record
REGS.AX,BX,CX,DX.

Fields AX,BX,CX and DX hold a byte
eachrepresenting the positions of the four
analog ports of the two joysticks.

In the code below the process outlined
above occurs. A user defined function
Byt2Bin is used to represent bytes on the
screen in their binary (bit) form, eg OF to

For everyone interested in

CAD & Multimedia

Australian CAD and Multimedia

ULTI-CAD

magazine

The first national magazine devoted to
all types of CAD on all types of computers.
Compare capabilities! Broaden your view!

DOS, Windows, Macintosh, Workstations. ] .
2D drafting, 3D modelling, Rendering, Animation, Multimedia.

Produced by Brisbug members John & Susan Teerds and Geoff Harrod,
former Sig-Bits editor,with a team of specialist contributor