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Inside this special Confance issuefdhe Banks
of the Bonyad, we gve you SIG updat
Confeence highliglst and the inside scoop on:

The computer industry has seen incredible growth o\
the last ten years or so. Computing power is applied in Java

branches of our economgnd the supply of qualified Jgyva 3D
personnel has not kept up with the incredible demafidt

does this mean for you and me? It means we get the roy 3D APIs
treatment. Perl
CGl

| thought that looking for a job would be an extremely higt ™~

stress  situation. | knew that it wouldn't be hard to find LINUX

good job, but | was sure that recruiters would be playil \N indovs Ffogramming
hard ball. | fully expected batteries of tests, hard questic

about my resume, and frank evaluations of my abillfi¢sat Free Sttware
| got was very dierent. History of Video Games

Companies are so desperate for qualified computer peo Dlgltal Slgnal Rcessmg
that they snap up our resumes at job fairs like hunc Rhapsod§OS X

piranhna. It really was nice to be able to walk around Ex ACM@UlUCdN(ShOpS
in shorts and t-shirt and still be taken seriouSlgmpanies

are trying all sorts of things to draw in geeks. | have quite And Oh So Much Ma!
collection of free pens, t-shirts, and various other knic

knacks, thanks to job fairs. Lots of companies give out fr So dig in andead all abouit while youfarv\aiting

food at info nights, and some of them even have social nig T— t Conf et Eniovl
at bars, complete with free drinks. el

My experience with interviews has been similarly gentlgve can reasonably expect the hot job market to continue for
Aside from one simple test, all my interviews have basicallyfew more yeardhere are currently around 300,000 unfilled
involved talking about whatever | want to with a nice pers@omputer jobs in the US, depending on which estimate you
from the companyin fact, the majority of the time has beemse. Sometime soon people will step up to fill in the void,
spent with me asking them questions about why | showdd the market will cool down. Until then, we can sit back
work for them. I'm pretty sure in some industries, the jaihd enjoy the ride, and be glad that we are in so much in
seekers try to convince the interviewer that they are qualifigmand to do the things we'd be doing anyway

but in computing it's the other way around; recruiters are

always telling us why we should work for them.
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3D APIs: A 5-Minute

A Gentle Introduction Introduction to DSP

By Brian Klamik By Dan Sachs

First of all, since I©m probably addressing newcomersQne of the buzzwords of modern society is "DSP" - you
APl is anApplication Programming Interfacén APl can hardly buy an amplifier or CD player without it having
consists of a bunch of functions, data structures, and constitse three letters somewhere on the case. Most people know
which a programmer can use to achieve something. Primathyat a "DSP" is a "digital signal proces$@md most think
APIs provide a unified and abstracted way to interact  that the DSP is a mysterious black box that somehow makes
with a piece of software or hardwarEhe socket®APl sound diferent, using techniques that can©t possibly be
simplifies network programming, so the developer doesm@terstood. In fact, a DSB just a microprocessowith
have to know how to deal witRCP/IP protocols directly certain characteristics that make it well suited for signal
Also, the socket8PI eliminates the need for programmergrocessing operations.
to deal with the myriad of network cards direchHy forcing
hardware vendors to provide a driver And the most important thing that @ifentiates a DSEhip

from an ordinary microprocessor isn©t esoteric. Signal
In the domain of 3D, there are two main type#\Bfs. At processing operations don®©t actually require any specialized
the highest level, there are scene graphs. Scene graphkandware to run. In fact, an ordinary PC can run perform
object-orientedAPls, meaning they are usually easy talmost any signal processing tashis is because the basic
visualize and deal with. Each object represents somethomgration in signal processing is actually simple, everyday
many people can identify with: point light, shape, and textuomeration called a multiply-accumulate.
Even someone unfamiliar with computers would intuitively
know that to dim the light would require changing som® multiply-accumulate operation takes two numbers,
property on the light object in the scene. Here is an exampilgltiplies them, and adds the product to a third nunilier

of what typical scene-graph code looks like: result of the addition is then returned to the register from
which the third number was takem string of multiply-
CSquare Square; CNode RootNode; CLight Light; accumulate operations, therefore, performs the sum of several
RootNode.AddChild( Light); product terms. In other words, a DSP is simply a chip designed
RootNode.AddChild( Square); to take the basic functions of a cash register (find the total
Square.SetSize( 2.0); price of two items at $2.99, three at $1.48, and one more at

Light.SetColor( 1.0, 0.0, 0.0);

, $15) and do it as quickly andfiefently as possibleThis is
continued on page 12

the single most important signal processing operation because
i o the basic filtering algorithm - the linear FIR (finite impulse
The Banks of the Boneytis a student publication of  e5ponse) filter - is simply repeated multiply-accumulates.
the UIUC Chapter of thACM, the First Society in

Computing, and does not necessarily represent, iny|| gigital signal processing algorithms act on a series of
whole or in part, the views of the Unlversny of lllinais, samples, separated in time. For instance, a CD contains
the Department of Computer Science, or the samples taken at a rate of 44.1KHz, which means that the
InternationalACM. Partially paid for by SORF and  gjgna| from the microphone is examined and recorded 44,100

the Department of Computer Science. times a second. Under certain conditions, the portion of the
Copyright 1998ACM@UIUC original sound from OHz to 22KHz (the range that can be

. ) heard by the human ear) can be reconstructed exactly from

Editing, Layout, and Design: Joe Doyle this sampled signal - that is, that the samples contain all of

o ) ) the information present in the original signal. (1)
TheAssociation for Computing Machinery at UIUC

1225 Digital Computer Lab, MC-258 At one point or anotheyou®©ve probably played with a gadget
1304W. SpringfieldAvenue called a "graphic equalizer" which can increase or decrease
Urbana, IL 61801 the strength of certain parts of an audio sigAat if you
(217) 333-5828 have a modern amplifieit probably has a DSRhich adds
; ) ) reverb to simulate a Ige concert hall. Both of these are
For more information, emaikm@uiuc.edu examples of filters, and can be easily implemented using the
or visit our homepage aww.acm.uiuc.edu linear FIR filter and the multiply-accumulate operation.

continued on page 13
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The 199&eflections | Ryjections ConfeanceCommittee would like
to acknowledge the following companies for their generous donations:

Assocation for Computing Machinery ( http://wvaem.og), for continuing patronage
Computer DiscouritVarehouse ( http://wwwdw.com), for our label printer

Champaign Computer Company ( http://msneomputecom), for discounted computer
prices

Microsoft Corporation ( http://wwwnicrosoft.com), for software and operating systems
OO©REeilly andlssociates (http://wwwra.com), for technical reference books
Red Hat Software, Inc ( http://wwwedhat.com), for operating systems and t-shirts

University of lllinois Department of Computer Science (http://wesniuc.edu), for
ongoing support

Official sponsors includ@bbott Laboratories, Commonwealth Edison, Crowe Chizek,
CSG Systems, CSI Inc, ITDS, Lante Corporation, Ludeathnologies, Motorola,
PriceWaterhouseCoopers, STR, avlfram Research Additional sponsors include
AIS, Allstate Insurance, BDS, Clarity Consulting, Dazel, Gen@ezen Hills Software,
GTE, Hewlett Packard, Integratiora®, Lockheed Martin, Microsoftrilogy, andTRW.

This year©s conference would not be where it is today without the
help and support of these companies agameations.
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oo | SIGWED
CGl.pm

By Jason R. Govig

By Valerie Franek

For anyone who has created .CG' applicatioqs using C\%’hat@s the deal with this "SI€h?" And what happened to
lib.pl or their own CGI processing routines will love T?VebMonkeys?Well, starting this semestethere®s a new

simple interface and advanced features of CGl.pm. P Orpz!l%e for an old SIGWhat was onceWebMonkeys, the
who have not written CGI applications may find it eas) 7% I

. . M@UIUC special interest group dedicated to all things
learn. All one needs is a little knowledge of Perl, a ha"qf}//eb is now SI(EWb.The new r?amepmore closely identifie%
reference, and a simple Perl module called CGl.pm. ’

with the internation@ACM®©s SIGLink and extends the topics

. : : 0.go beyond just hypertext, to include web design and
CGl.pm is an object oriented approach to CGI, and thl%fgphics, as well as some web-related programming.

of feature goes on and on, ranging from simple f¢r
generation and processing, to easily handling JavaScri
frames. There are two ways of creating a CGl object bds
on the form information sent from the browsky object
reference or by importing it to the standard namespace E
example, to create a CGI object and print a test page|
might use:

use CGl;

$query = new CGl;

print $query->header;

Bi%hs for SIGWD include workshops, presentations,
tivities on HTML, CGI programming, DHTML,
vaScript, web-safe graphics, and lots of other web
%'ﬁnologies and topics. Of course, the group isn©t limited to
%%e, and ideas and suggestions from members are always
encouraged.

If you©re interested in learning more about web design,

print $query->start_html(‘Test Page'): graphics, HTML, and more, come check out SIEV
print "Hi momN\n"; meetingWednesdays at 7:30pm beginning this fall. (If you©d
print $query->end_html; like to share what you already know about these topics or

or import it into the standard namespace like this: have any questions about SI@kYfeel free to contact me at
use CGI qw(:standard); sigweb@acm.uiuc.edu)

print header;
print start_html(©Test Page®©);

print "Hi momi\n"; CGl.pm will print out the necessary form code using the

print end_html; name/value pairs stored in $query for the defatibherefore,
Forms that only use one CGI object will benefit from theturning to the script will present a text field with the name
import to the standard namespace. Username, and the value that was last entered by the user

Form information sent to the script from the browser can Beose are the main highlights of CGl.pm, but there are many
easily accessed and manipulated. Name/value pairs cambee features available. Most html tags are useable by
accessed and changed easily via the method param, delegitiod calls, adding JavaScript tags and custom html tag
using the method delete, and appended to using append. Sameters to elements is as simple as adding an additional

can then be saved by callingquery->save(OUT); parameter to such methods, and environment variables (for
here OUT is a filehandle, and retrieved drgating a new the elite CGI application developers) are also accessible by
CGil object with a filehandle likesquery=new CGI(IN); method calls. Users of cgi-lib.pl will be relieved because of

This allows one to create and maintain state for wsersime the backward compatibility and easy conversion to CGl.pm.
without excessively using self-referencing URLs or cookies.

Multiple sets of data can be written to a single file and re@d grab yourself and install a copy of CGIl.pm, read the
in again,allowing easy creation of simple guest books oelevant documentation, and see how it can work for you.
other related nedctivities. Be creative, try things out, the are virtually no limits.

When creating new forms in the output html, CGl.pm handiédditional Information:
everything. For example, when creating a text field with the

following code: CGl.pm documentation:
print $query->startform; http://www-genome.wi.mit.edu/ftp/pub/software/WWW/
print $query-textfield(name=>©Username®,- cgi_docs.html

\size=>30); CGI documentation: http://hoohoo.ncsa.uiuc.edu/cgi/

print $query->endform; Perl Institute: http://wwwperl.og/
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SigArt: The Artificial

Intelligence
Frontier

By Borislav Dzodzo

By Mary Lee

The Special Interest Group for Biocomputing focuses
primarily on the applications of computers to the biological
As soon as a few unsuspecting freshman were assimiasetknces. Its name is supposed to be Biomedical Computing,
our merry little clan was ready to have its most lmpressmmch would emphasize medical informatics. In order to
year to dateThe beginners and enthusiasts are being taughﬂll this, Andrew Dalke visited to give an informal talk on
the basics of adaptive systems that lie at the core of arttfldamjmformancs There are also plans to visit biophysics or
intelligence. Meanwhile the old timers are returnlng tioengineering labs around campus.

anticipation of future adventures and spreading propaganda

on campusThe previous year has proven that challengés®fir past projects reflect the varied interests of our members.
robotics can be overcome and masteWith this in mincd The Virtual Anatomy Textbook expands every year and
we plan for future robotics projects. So far the newcotheegjuests are made to continually update it from all parts of
have been enlightened on the topics of neural networkg, greworld. It presently covers the lymphatic, nervous and
genetic algorithms. But alas, all this would be worthjedigestive systemsThe circulatory system most likely will
without a plan for a bright and brave future. = be next.

First, you can come to our meetings at 7:00 p.m., or you @yber Cell is going to be revitalized from its admirable first
contact sigart@uiuc.edu for details. Secoyitigse rumors implementation in cgi and html into Java or C++. It will be
of our own, of an improved and evil robotic arm, will sIowaaEugIenaby itself with emphasis on molecular mechanisms
become a realityith the knowledge and faith iAl, and= or a world of Euglenas that interact to fight for food at a
basic intuition of mechanics we will search for the Bestacromolecular modelWork on this project has been
configuration of the arm and softwarés our intense last- delegated into the user interface in which various foods will
year research pointed out, howewerality sucks. This is= be induced into the environment.
why it is imperative that we start our EOH project early this
semester and design algorithms and machine robust elioliglas most exciting project this year possibly for EOH
to withstand the hardships of existence within this yu@ngineering Open House has been work in facial recognition
iving world. n {0 etho a be used to implement it. Frame
VATV aVaVaVVaVaVaVVaVAVAVAY, VaVavivadivavidavavivamrp iowiuiodlots
to take pictures at a resolution high enough to do proper
calculations and analysis. For the overly ambitious, it might
be developed on both the windows and linux platforigs
program will be compliant with the Humawthentification
API written by the Department of Defense.

If you©d like to help on any of these projects or you©d like to
find out more information, come to our informal meetings at
6:30pm onTuesdays.

u http://www.acm.uiuc.edu/sigbio
mailto: sigbio@uiuc.edu
byJaSOﬂgOVlg " B B N EEEEEEESEEEEEEENEESEESEEEEGBEDSR

SigNet is the Special Interest Group for Networking asséfe and write more code easily with a separate meeting time.

Security We do anything network related, from writindf you want to write networked games in Java, create dynamic

network code to networking personal computers. Currengfages in CGlI, or design web pages and graphics, then this is

we are having several tutorials on networking programmitig¢ place for you.

and related topics, including a CVS tutorial for those

interested in developing this year So come along and join the fun! No experience necessary!
SigNet meets every Monday i1d2 DCLat 7:30pm and

Our main projectVoodoo City will now have a separateVoodoo City will meet in the same location at 8:30pm.

meeting time, immediately following the usual SigNetww: http://www.acm.uiuc.edu/signet

meetings.We will be able to discuss more details about tleenail: signet@uiuc.edu
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SIG
UNIX

By Tony Sintes

I©m pleased to say that SigUNIX is
to a strong start this semester

Currently we©re working on a gend

Xload, our application will graph
resource over time. Howeveunlike
Xload, this application will allov
plugins. These plugins will allow th
application to track any kind

SIGArch

By Jason Gallichio

At the first "real" meeting of the Special Interest Group for Compuitdritecture,
members built what lies at the heart of nearly every computational giant -- an
adder For the new members, we breezed through the design of a full adder
each person built their own with discrete gatd@sthe end, all the adders were
hooked up together to reveal a massive-fatiadder rivaling even those of our
ofllustrious forefathers.

Considering a foubit adder was an Engineering Open House project of years
ripast (albiet a more complicated and graphical version), hopes for the future of

Xload like application for Unix. Lik¢ this unusual "hardware based" SIG look bright. Not only does there seem to be

b great interest from inexperienced members, but there were several members with
more digital design experience expressing interest in reviving projects such as the
scrolling sign, the automatic pop machine, and MPEG-Man, along with proposing

b new ideas of their ownThis interest should propel our SIG back into having

fsome of the "coolest" projects around. Great job gWes©re all looking forward

resourceThis resource can be anythi

application as general as possible,
even considering allowing plugins

This academic yeaBSigUNIX plans tg

we plan to host a UNIX securi
workshop, a GUI

and times are forthcoming.

the communication between t WO

resource plugin and the GUI front efd.

host a number of workshops. Curren yS

programming ) ) _
workshop, and a ZSH workshop. Daleghe opportunity to use computing knowledge to reach out the UIUC community

do a great year

from a file to an entire network ¢fhttp://www.acm.uiuc.edu/sigarch
computers. Since we want to keep thismail: sigarch@uiuc.edu

Te

rkshops@ACM

By Steve Mycynek

tarting soonACM will be hosting several promotional workshops aimed at the
ygeneral student population.

is one motivational factor for these workshop#e other is to increase student
awareness dACM and its resources.

Finally, SigUNIX will present a proje

the GNOME project. Other possibiliti
include a port of SSH, a secur€P/IP
stack, or the ever popular game.

As always, SigUNIX can only be
strong as its membership. So, whe
you©re a seasoned UNIX GURU
someone who®©s just trying to figure
what UNIX is all about, stop on b
WeOre always looking for new memb

SigUNIX meets onThursdays at 8pf
outside theACM office.

http:/www.acm.uiuc.edusigunix

t

during EOHWeGre still working out t el hese workshops will be highly informative, fun, interactive, and will relate to
details but it looks like we®ll be ad n@e needs of everyone--not just engineers. Put anotherowagoal is to give
a security layer to the CORB attendees a healthy does of information that is neither too technical nor too watered

implementation that is currently used )(;Iown and (gasp!) maybe even have a good time doing it.

S
This coming October(exact dates to be announced), lookA@M®Os famous

Linux Install workshop--aganized by the Linux User©s Group. Students tired of
dealing with Microsoft can get a change to learn about alternati@stnws

I]Sfrom the ground up.

(e§roon after that, come and see our "Buying a PC" workshop, sponsored by our
olgry own SigDAE. Don®©t walk into your local electronics store blindly assuming

" bigger and more expensive is always bettexarn what you need, do not need,
L@nd why and end up with a PC that©s right for you.

L Also, ACMOs Sig#b will be hosting a "Building Bettéieb Pages" workshop

near the end of the semestdf your home page is difult to read, navigate
through, doesn®©t live up to what you had envisioned, or just doesn©t work properly
come see Sig®@b for helpful pointers some time in early December
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by Rick Roe

Rhapsody and
OSX Unveilled

By Steve Bytnar

Apple is heading toward the future with their latest
development ébrts.MacOS X (said MacOS 10) Apple©s
response to demands that they produce a modern OS.
Basically Apple removed a lge part of the MacOBPIs

Greetings! Mac\irriors is a special interest group witllifnat were not viable for a modern operating system, and have

ACM dedicated to doing cool sfwfith all things Macintosh
-everything from tips and tricks for everyday MacOS uj
to programming with the latest Mac-related technologig
playing with PowerPC hardwanrdle©ve got the yeaf uf a
good start, and some cool projects and events coming

ACMOs new Power Macintosh G3 just arrived last weekK
will soon become the primary workstation for our upcom
development and publishingfefts. 1t©s currently down
L510, but we®©Ill be moving it up to théoefas soon as we
find a hub for it... and maybe cleaf eébme desk space. :

Well, the bad news is that ofipple reps had to cancel thq
appearance at the last general meeting, as they werg
with the iMac rollout and didn©t have enough exciting t
to talk about nor the time to comfortably get to ano
university afterwards. But the good new is that we®©ll in
be hosting the first of mamypple Tech Updates following

defined the "CarbonAPIs which take advantage of
8hPeemptive multi-tasking to increase performance, protected
Sﬁﬂemory for more reliabilityand faster virtual memory
through the use of the Mach microkernel.
Lp.
Rhapsody v1.0, which has been renamed to MacOS X Server
sitionApple in the OS market with a direction that will
low them to sell dferentiated "workstation" and "server"
Moperating system3he name reflects thapple©s future OS
strategy is centered around MacOS X.Rhapsody v1.0 is due
to be released later this yeg@ossibly late September or
“OctoberRhapsody developer releases (DR) 1 and DR2 have
both been Intel hardware compatible. Howewgple has
_'&%%Yared that future versions of MacOS X will only run on
INGSple hardware, so do not expect an Intel version to be
tF“élgased, or even supported.
eal

What makes MacOS X dérent from Rhapsodyr for that

this month@¥CM general meeting on October 1st. Com¢ {datte; MacOS 8.x of todayApple is creating both new

1320 DCL at 8pm and check out the cool new iMac,
blazing-fast PowerBook G3 Series, and presentation
Apple®©s latest softwarefarings--the award-winni
AppleShare IB.0 andVebObjects 4.0 server software,
OS 8.5 (the must-have update to Mac OS 8), and the
generation Mac OS X operating systéftord has it thered
be a few giveaways as well.

The next item on our agenda is a series of workshops or]
to make the most of the Mac OS©s powébpleScript
technology It©s been part of the OS since system 7.1

tB‘foerating systems so that they run under the Mach
B rRdrokernel. Mach is an industry known kernel which is very

r’\‘/Lstable.Apple aquired NeXTCorporation in December of

4996, and the microkernel approach has stemmed from this.
'RIEXTOs product was NeXTStep and OpenStep which are
lcommercial quality UNIX operating systems based the
Berkeley Standard Distribution (BSD) v4.Zhe most
interesting aspect is thApple©s original plans were to have
rE)‘é’()’elopers completely rewrite their software in order to make

but continued on page

most users still don©t recognize its full abilities to auto

mate

and speed up routine tasks, easily configure systems geplacement BroadCast (AppleTalk communication tool),
applications, and create custom solutions not otherwesdending last year©s Quiak€ VR project (http://

possible using multiple programs. Come join us and
everything from the basics of the language to writ
sophisticated programs like IRC bo®WW CGI scripts,
and lab administration tool8Ve®©lIl also showfdhe useful
new features and performance improvemenégppleScript
1.3 (part of the MacOS 8.5 upgrade due this month).

sgew.acm.uiuc.edu/macwarriors/eoh98/), working with the

imgpen-source Mozilla project, and various network-security
implementations (ssh, scp, kerberos, eté/g©re also
considering a gaming tournament or two and more
programming workshops.

Feel free to come express your views, learn cool newy stuf

We®re still considering ideas for a yjeag project to show and have fun in the campus Macintosh community with us!
for the spring 1999 Engineering Open House; possiac\Warriors meets every Saturday at 3 pm inA
projects thus far suggested include a more full-featureffice, 1225 DCL.

http://www .acm.uiuc.edu/macwarriors/
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Windevils

By Ibrahim Mer chant By DaveWentzlaff

Well, WinDevils is of to a good start. sigops is the Operating Systems research and development brA@M.oThis

A_|0t of people are going to theyear we endevour once again into the roll your own OS workshop. In this
Windows Programmin@/orkshops and \yorkshop, you get a chance to develop your own 32 bit protected mode operating
learning how to code iWindows 95. system from scratchThis year we are branching out our development into the
The workshops are atl100 AM on  gparc architecture while in the past we focused on the Intel architecture, and this
Saturday or Sundayou can attend any continues to be our main tgt. After the workshop ends we will start working on

one of these days every week - they kjller EOH project that will include clustering and a common object system
cover the same material (hope this igcross operating systems designed by memBéss, we will be rewriting some
enough of a motivation to keep Yoy the tutorial that goes along with the workshop for a mayardzed reference.
sober the night before). If it isn©t, you

might be interested in something related if you are interested in playing with operating systems, operating systems
to sobriety -- our EOH projecive are research, or other systems level programing, come to a meeting. Meetings are at
working on a 3-D drunk driving 7pM onTuesdays, so come check us ovbu can also look at us on the web at

simulator For those of you who wantyw,acm.uiuc.edu/sigops. Hope to see you there.
to do more than "research"” for the gam%,[tp,//www acm.uiuc.edu/sigops

you are welcome to join the project. In
fact, we are working on an algorithm

that compresses the feeling of being
drunk right into the game... it is called
M-Keg (just kidding).

Well, for those of you who do not WantBy Vikram Kulkarni

to do the simulator because it brings
back painful memories of last Saturday he BeOS is an unique operating system. Unlikedows9x/NT MacOS, or

night, WinDevils is also entering theeven any flavor of UNIX (or Linux), the BeOS is not bogged down by legacy
National ACM Windows CE contest. requirements. It is truly a fresh start. Be programmers didn®©t start with an old
We are going to create an applicatioAPerating system and try and build upon Tthey started with the idea of a

for the Windows CE platform. If you MediaOS, an operating system that was designed from the ground up to cater to
have any ideas or are interested, juite needs of the power usefhat is, anyone who finds something lacking the

send me an e-mail: imerchan@uiuc.edgurrent crop of operating systems.

(Maybe we will create an application
that goes with the 3-D drunk drivingWith this idea in mind, the Be programmers created the Beb8.BeOS is a

simulator -- an application and specidully ©buzzword compliant© operating system. (skip the rest of the paragraph if
device that can allowindows CE to You aren®©t interested in buzzwortlsg BeOS is a microkernel based operating
administer a breathalyzer test!pystem that supports symmetric multiprocessing, preemptive multitasking, virtual
Windows CE would be able to allowmemory and protected memarylt has a modulardynamically loaded,
you to play solitaire and performmultithreaded I/O system and is pervasively multithreadée: Be file system,
sobriety tests -- a cops dream. BeFsS, is a 64-bit, multithreaded, journaling file system with integrated attributes,
indexing, and MIME-type based identificatiolmhe BeOS also has external file
Well, thanks for all your time and if yousystem supporfThe BeOS sports antialiased fonts, OpenGL, messaging, scripting,
have any comments or are interested fgplicator services, and integrated Unicode font support. Itis POSIX compliant
some of our projects -- e-mail toand has a native bash shell. It runs on PowerPC and Pentium processors.
imerchan@uiuc.edu.
The Be Users Group (BUG) is dedicated to the support of BeOS users and
Oh yeah, | almost fgot. | want to send developers.We meet everyVednesday evening at 7pm in front of 1225 DCL
out a word to th&hrustmaster company (theACM office). This year we will be writing an application that uses the GPS
for donating the "Steeringvheel" SystemAs always, we are open to other idéa will also be giving development
joystick for the 3-D Drunk Driving Workshops. These workshops are a quick introduction to the BAGE If
Simulator Thanks again! you©ve never programmed for the BeOS, these workshops will get you up a coding
quickly.
http://www.acm.uiuc.edu/windevils http://www.acm.uiuc.edu/bug
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By Brian Klamik The logo has been enfgad,
The teams are registered,
SigGraph is currently running our beginner tutorials arhe code is in order
workshops to bring our members up to speed on graphi¢@API is being printed,
programmingWe®©ve also started our EOH project early thisd the sponsor is happy
year The project is a networked 3D game, of coude
details, so fgrare that the players will pilot hovercrafts oNow what am | talking about? MechMania of courseéMs
some kind.The physics engine should be completed by th@anual coding competition. No, | don©t want you to grab
time this article is printed. It will be able to calculate thrusteStroustrup©s C++ book and run into aTakre is another
surface interactions, collision detection, and collision forcggrt of the competition that needs you to join in. It only
The physics engine and rendering engine will both ugguires one skill, the ability to stare forwaxtks, on October
Oriented Bounding BoXrees to calculate thruster forces angth 1320 DCL will be filled with screaming Coders who are
efficiently render the map/ ground. Further plans probahlying to rip each other©s heads &ven though this in
willinclude usage of force-feedback input devices, 3D soumgelf wouldn©t be a bad performance, there will also be the
and team player aspecfBhis project is meant to be arultimate C++ Competition going on in the same room.
educational experience for all those involvég will meet
and discuss architecture and issues, so that everyone comelave locked 16 teams of Coders, from all over the United
away with a good idea of how to build their own game. States, in a lab for 17 hours and given thedrin(Advanced
Programmers Interface) to a game they knew nothing about
We also are coordinating with SigMusic to start Soundsfatil they arrived in the lab 3 days prior Even though this
Visions early Sounds &/isions is a concert where SigMusienay be a sick form of mental torture, they also will be laboring
members creates the music and SigGraph creates graphigay to produce Artificial Intelligence program to play in
The usual method of creation is that SigMusic hanfla ofMechMania and try to smash the competition using any
tune to a SigGraph member who then creates a programans possible.
which might react to the music, or an animation. Howgtrer
is possible for a SigGraph member to give an animation t¥@u are all welcome to view as much of the screaming, the
SigMusic member to scor&here really are no rules, excepthouting, and applause that you can stand for FREfou
that it has to be in a showable form on the night of the concaged to do is come on Sunday October 4, from 3:00 to 4:30
PM in 1320 DCL, and enjoy the show
http://www.acm.uiuc.edu/mechmania

S I G Da,ve?ay Nick Michels

SigDave welcomes students who feel like hanging out, talking
By Erik Gilling about new things in computers, showing demos, and just
generally fooling around ©til you start to annoy pedplat
Sigsoftis getting dfto a good start this yeate have several goes SigDave focus on? Nothingbsolutely nothing.And

new members who are eager to learn and make great thifigs.is what has allowed us to come up with our project ideas
We have decided to spend the first several weeks ¥z

workshops to get all of our members up to spédter that Coin Operated MP3 Player

we plan on an EOH project. InstructionaVRML Site
Playingwith Linux

Our workshops will include C++ for beginners, C++: what GettingTTY-QuakeTo Work

they did not teach you in CS 2Z31e C++ Standaremplate  Roving Ping Pong Ball Shooters

Library (STL), Network sockets programming, Multithread and Much Much More.

programming, and CVSWe will be done with the C++ for

beginnel‘s by the time of this publication. If you would ||kﬁ you want to expand on any of these ideaS, or just like to

to attend any of these workshops feel free to stop by @ik up great things for a quote page, feel free to stop by in
weekly meeting at 6:00 owednesdays. More detailed| 225 onwednesdays at 8pm.

information on dates of the workshops will be at our webpaggdave @acm.uiuc.edu
(http:/Mmwwacm.uiuc.edu/sigsoft) when it becomes availablgtp://  www.acm.uiuc.edu/sigdave
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JAVA 3D: What Is Java:

An Improved Graphics API An Instrospection
By Ray Kaplan By Joel Jones

\]ava3D is the new graphiée! from Sun Microsystems For many of you reading this, Java is either a hot tasty
using the Java programming language. Since it is a Jagaerage or possibly an obscure island on the other side of
API, it allows for platform independent 3D graphicghe world. But if you are in the kngwou might also know
especially over the internet. that Java is a programming language. Since the beginning
of what are known as high-level computer languages in the
Java3D is not a slow graphi&BI. It uses a platform specific1950s, there have been literally thousands ofedéht
graphics package such as OpenGL or Direct3D to accessdhguages and variantdVhat makes Java @&rent? We
hardware.This means that all of the processing is not doneuld proceed with a list of dérent language features, but
in Java but in the machine code for the computer that ithigre is little new there if each feature is taken individually
running on. It also means that Java3D can automaticalfiat makes Java unique as a language is the well-engineered
take advantage of any graphics hardware that acceleratgfbination of features that make for a language which has
Direct3D or OpenGL. relatively straight-forward syntax and semantitsie most
distinguishing feature of Java though, is the rapid adoption
One of the main benefits of Java3D is that is does not requeiféhe language for many &ifent applicationsWe will see
a special browser to runThis is unlikeVRML (Virtual that this rapid adoption is partially due to some of the more
Reality Modeling Language) or other popular formats faistinctive features of the language.
3D graphics on the web. In many cases there are not browsers
on many platforms for these formats. Java is an object-oriented language, much more "pure" than
another very popular language, C++. By pure, we mean that
Java3D does work with several 3D graphics file formats, ahére are fewer elements for structuring data, such as the
it works very well withVRML. This is because Java3D haSstructs” or "unions" of C++. Java has garbage collection,
a scene graph where the top node defines a virtual univergeich is a fancy way of saying the system keep track of any
and lower nodes define locales, down to geometries anémory you have allocated and reuses it when you don®t
attributes. Those of you familiar witi/RML will find that need it any more. Java also has an eveygmning collection
this structure is very similar ¥RML -- leading Sun to createof class libraries dealing with everything from collections
a Java3D/RML loader and date calculations to sophisticated encryption enabled
electronic commerce. Butthe most important aspect of Java©s
The coordinate system of Java3D uses three signed 25@djiularity is the particular implementation technology that
floating point numbers with the decimal point separating tvdiows Java programs to be distributed across the network to
128 bit numbers. Because of this, Java3D can handle a sisecomputeregardless of CPUThis technique is called a
of something as lge as the universe or as small as a quavikitual machine, which has severalfdient meanings in
computer science. In this context, a virtual machine is an
There are three rendering modes in Java3D, immediate masterpreter for a predefined set of primitive operations which
retained mode, and compiled-retained mode. Immedigieneant to be implementable on more than one combination
mode requires the programmer to specify the exact primitivdSCPU and operating system. By embedding this virtual
to be used for drawing, and does not allow for optimizatiomgchine in diferent contexts, notably web browsers, Sun
by API. Retained mode requires the application to creatglge inventors of Java) was able to infiltrate into many areas
scene graph and specify which objects in the graph wiht would have been very fidult for them to in any other
change during rendering. Compiled-retained mode hasvadly.
of the same requirements as retained mode, but allows for
the application to compile parts or all of the graph into &ahat does this mean for the developing computer scientist?
internal format for faster rendering. Compiled-retained modse lesson is that commercial success is dependent upon
is the fastest of all the modes. more than superior technical characteristics. But on a deeper
note, Java embodies many of the best ideas of language design
With Java3D Sun has created a platform independent grapbfagie past thirty years, and deserves a careful look.
API that can take advantage of the platform specific graphics
capabilities. More on Java3D can be found at Sun©s Java3D
site as well as the current beta for Java3D.
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A QU'Ck IntrOd UCtlon CGI environments. If you really want to see the power of

PERL, check out the obfuscated PERL programming contest
tO P E R L at http://wwwtpj.com/tpj/contest.

By Romesh Kumbhani

Now | guess it wouldn®©t be fair to list alf these benefits
For the past eleven years, | have been bombarded wiithout telling you some of the drawbackeell, there aren©t
programming languages | had to learet for all | have any! OK, maybe there is one. Speed. Because PERL is an
gained, there has only been one language that | truly loviegerpreted language, it©s main flaw is that in order for the
that, my friend, is PERLWhile usually relegated to theprogram to run, the system you are using has to first load the
bottom of people®s lists in terms of a programming langu&geRL Interpreter that converts your script to machine code.
PERL is one of the most powerful, pragmatic and cooléfirtunately the actually "latency” time on most modern
languages around. computers is so small it©s not worth worrying about.

Now, while finding someone who has not heard of PERLNow before | go, | might as well leave you with a little
difficult, there nonetheless are those that have not. SoS@ackling of some PERIo show it©s pow&on©t worry if

those, listen up. PERL is script-based, interpreted languai! can©t read it, most people can®©t. It was designed to save
It stands for Practical Extraction and Report Languag®ace.

though for the last few years it©s grown far beyond/that.

once was an overrated language basefvan Sed, Grep #!<insert path to Perl5 here>,

and some other basic UNIX utilities, is now a powerful obje& g, Olfusr/localibin/perl",

oriented language without limitation. Howeyemight be a # though omit the guotes>
little biased. # the following should be written all on

# one line without break:

For the most part, PERE for the lazyBy this | don©t mearyyr(; print"\e[2J";$d--) {for$i(0..31)

it requires little work or planning. Rather it©s for those tlfak(0..7){$|=1;$c=cos$d/($P=4*atan2(1,1));
hate to consistently compile code, especially if you©re a@slysin$d/

tweaking a program. Basically all you need to do is edit SOUWWWE

and run your program; what could be simpl&fo since i
PERLisn©t compiled to machine code férsftrue portability 4+|nt$|/4) $s* ($X ($|%4 2)*9+$_), ;" 40+
between operating systems as well as architectures. ~ NSS"$Y+$c*$X,"H"Yselect(©©,00,00,.1)}

e sure you run this on a curses-based terminal (students
er is fine), and that your window is at least 80x40.
dard 80x24 will not be lg& enough. Remembehat
enfire thing is on one line. Have fun.

Another asset is what©s referred to as "loose-typing" awlf
don®©t mean in the sexual sense. Unlike other languages G
C, Java, etc..), in PERL a variable is a variable is a varial
If you want a variable to stand for a number just start usir
as a numbelf you want to make it a string, use it as a strir TeachYourselfWindows 95 Programming
[tOs as simple as that. Sure this might lead tonconfu5|0| in 21 Seconds:
errors if you started using a string variable (e.g, "BigBadJc
as a numbebut then again you©re smart enough not to n 1) Go to wwwacm.uiuc.edu/windevils
that mistake, rightThe essential PEREredo is that a 2) Click on "Workshops"
program is only as smart as the person that programme 3) Go to the folder labeled "Wdows Programming Basics"
Then again, you could also strictly define variables if y 4) Go to the "First Program" link
wanted (but that would be work, and who has time for tha 5) Click on "Your First Program" link

6) Copy and paste the code in td/mdows C++ compiler
In addition, PERLalso ofers simple and fast tex 7) Compile and run it!
manipulationThis is primarily why most people use it. Ofte There you goWindows programming in 21 seconds.
it©s used when designing programs that operate primat
text-based environment (e.@WW, Telnet, IRC, shell If you think that learningVindows Programming in 21
scripts, etc.).The main reason for this is that PEBRffers a Seconds is a little too fast or incomplete (like most other
level of text manipulation to which most languages car "Teach yourself in 21 days" books), come to\iadows
compare. 1t©s been rumored that an entire web serve Programming/Norkshops sponsored byinDevils. We will
written in PERLIn three lines. While I©ve yet to see th teach you how to prograwindows the right wayThe
mythical beast, |©m sure it could be done. In addition, P workshops are on Saturday and Sunday &AM in 1225
allows for things such as reading in entire documents DCL. Both workshops each week cover the same material -
assigning each line to an element of an array with only - SO if you miss Saturdajust come to the Sunday session.
command. One could easily see why this would be useft Hope to see you there!
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3D API continued from page 3 ) _ o
Direct3D, theAPI by Microsoft, has had a rocky beginning.

Many people would be able to figure out what the scregBwever even with many people vocally against it, there
would look like after only reading the previous codere now many games and cards which support it. On the
However with the ease of use comes a penalty: speed. Sogigtel PC, it is the most used and suppordd. First,
graphAPIs are notoriously slow and not too flexibl€his  Direct3D is built as a direct hardwakBl. Where as OpenGL
doesn®©t have to be the case, but it is preftuttifo build a is nicely abstracted, Direct3D is very low level and defines
fast scene grapAPI. The current project, Fahrenheihardware data structures known as execufetsuiMicrosoft,
(www.sgi.com/fahrenheit), aims to eliminate this spe&gho previously had to deal with tons of broken video drivers
problem with it©s scene gr&dH. OtherAPIs that fall under in the 2D era, built Direct3D this way on purpose, so it would
this category are Sun©s Java 3D, Microsoft©s DiregiBBasier to test. Direct3D is a stA&l for this reason, and
Retained Mode, and Open InventdRML would also fall probably will never be extendable. In OpenGL, if you call a
under the category of a scene graph, but it is just a file form@sture which isn©t supported by the hardware, it is supposed
not anAPI. When comparing scene grapRls, one must to be supported in softwareThat means you could be
compare the diérent object models. Ea&PI specifies a programming a game which was fast, then enable one more
certain group of objects which encapsulate ARIOs thing and the game would be dead slaiso, you wouldn®©t
functionality. Listing all the objects and properties of eagthow which cards support the feature and which donG.
object would take up way too much space here. Even thowgiBrosoft©s solution to this problem was using capability bits.
scene graphs represent the future, they cannot addresgihealling a function, you figure out what features the
speed and flexibility issues which game developers requiigrdware support&his solution is oddly controversial to
some people.
The second category of 3PIs is referred to as an immediate
modeAPI. The most popular three immediate m@#@ls Direct3DOs immediate madBl is not easy to use. Most
are OpenGL, Direct3D, and Glidehe oldest of the three ispeople complained about the complicated usage of execute
OpenGL. It was adopted from the @IPI, developed by buffers, and got a response from MS a few versions later:
SGil for accessing the graphics features of it©s workstatippgwPrimitive. DrawPrimitive is another layer in the
OpenGLis a C/C++API that exists on many dérent Direct3DAPI which allows a triangle to be drawn just like
platforms, which makes it a prime candidate for crosgsing OpenGL. Now Direct3D supports low-level, mid-level,
platform development. OpenGé a very easpPl to work and a scene graph levAPl. However setup is still

with. To draw a 3D triangle only needs: complicated and sifting through the multitude of versions
can be a pairnThe nice thing about Direct3D is that it does
glBegin( GL_TRIANGLES); tamget all the consumdevel 3D cards out there. 1©ll probably
glVertex3f( 1.0, 0.0, 0.0); teach thisAPI if SigGraph does a game type project, so
glVertex3f( 0.0, 0.0, 0.0); members can get usable industry experience.
glvertex3f( 0.0, 1.0, 0.0);
glEnd(); Glide is a proprietargP1 put out by 3Dfx for programming

to their Voodoo cards onlyAs quoted from the
And many features are just simply turned on with a call gecumentation, "Glide is not a full featured grapiiex...
glEnable() or another "turn on” type function. OpenGL alglide specifically implements only those operations that are
has a retained mode feature called display lists which incregggvely supported by théoodoo Graphics hardware." Face
the speed of drawing. If the previous code didn©t run fiagtyou want to produce a commercial title, Glide isn©t going
enough, and it was going to be called multiple times withagtbe your primarAPI. Howeverif you own a 3Df/oodoo
changing  the parameters, you  could gall want to experiment and max outWedoo©s capabilities,
gINewlList( x, GL_COMPILE) ; before the code andgGlide hits the spot. Glide has also had a troubled beginning
glEndList(); after the cod&@hen, whenever you wantdoaw especially after the Rush chip was released. It©s primary goal
that triangle, just call glCallList( x); instedlhis ease of use js speed and/oodoo functionality and has sacrificed
is the primary reason for the popularity of tABI, and why backwards compatibility in the past to achieve this goal.
it will probably be the firsAPI that 1Ol teach. Open®- However while MS worked hard to supposedly lower
also extendable and full-featured. Howev@penGLis full  Direct3D©s average function overhead from 4000 clock cycles
of catches, which is primarily the reason why your 3D game 2500, Glide has supposedly always been around 7.
card maker doesn©t supply an OpenGL driver for it.|IOnHa@lever Glide is not threadsafe, backwards compatible, and
talking about the Quake Mini Gdriver, |I©m talking about gisn©t reentrant (meaning the developer has to worry about
full OpenGL driver. OpenGLsupport is something thatthis before calling the Glide functiong)gain, Glide is not a
usually costs someone $1000 to $3000 or mnel. even fuyll featured graphicAPl. Something like texture memory
then, the OpenGL driver you paid for always has somfinagement

glitches. .
continued on next page
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DSP continued from page 3

Just like an audio signal, a filter can be expressed asreund a lage room: a 1, followed by zeros, then 0.25, more
sequence of samples in time. T2)is sequence of samples igeros, 0.0625, more zeros, followed by a few more echos
called the "impulse response" of the filter (3); we will call iefore the reverb diesfofompletely The sum above will
filter[k]. We will call the sequence of samples that represeatid together the original signal and all of the delayed replicas,
the signal to be filtered - in other words, the numbers stoedtdbased on the impulse response filter[k] of the filter
on the CD - "input[n]," and the output of the filter "output[n]".
n and k are simply index variables; k is the index into tRer a graphic equalizewe use another sequence of filter
filter coefiicients, and n is the number of the input sampsamples filter[k]. This sequence varies as you move the
currently being processed. controls, and reflects the emphasis that the controls place on
various frequency bands. (If you graph at the strength of the
Using these definitions, the FIR filter - the key to digitdéfequency bands in the filter sequence, it will follow a curve
implementations of graphic equalizers, high-pass filters, lothirough the points set by the controhe same theory that
pass filters, and echo - can be expressed as one sum: shows one can sample an analog signal and then reconstruct
it also shows that the summation operation shown above can
output[n] = sigma(k, filter[k] input[n-k]) be used for filtering.

For FIR filters, filter[k] is zero outside of a finite rangefFor example, if we used the sequence filter[k] of where
therefore, it is only necessary for sum over the range whiter[0]=0.5, filter[1]=0.5, and filter[k] for all other values
filter[k] is nonzeroThis sum is taken for each sample in thef k was 0, the output would always be the average of the
input sequence by repeating the sum for every value afutrent and last input sampl€his filter emphasizes low
where the input samples exigfe usually also assume thafrequencies and cuts out high frequenclesan example,
filter[k] is zero whenever k is less than zerhis means that here is the filter applied to a small section in the middle of
the index "n-k" into the input samples is never negative, am infinite sequences, one low frequency sequence and one
we don®©t have to worry about trying to access an input sammgke frequency sequence:
that has not yet arrived.

input[n]=(..., 1, 1, 1, 1,...) the lowest possible frequency:
This equation tells us that to do FIR filtering, we must onjHz
take each sample "n" in the input signal, then multiply filter[@utput[n]=(..., 1, 1, 1, 1,...) no attenuation
by input[n], filter[1] by input[n-1] (the previous sample),
filter[2] by input[n-2], and so on, until we run out of numberisput[n]=(..., 1, -1, 1, -1, ...) the highest possible frequency:
in the sequence filter[k]The sum of all of these22.05KHz (4)
multiplications is the output of the filter that corresponds twtput[n]=(..., 0, 0, 0, 0,...) the signal disappears
input sample input[n].

Note that this filter serves as a low-pass filpeeserving the
In other words, to perform digital filtering, we simply executew frequency signal and removing the high-frequency signal.
a bunch of multiply-accumulates. And if this filter is applied to a more complex input, the same

effects will be seen; the high frequency portions of the signal
[t©s not hard to see how this type of filter can be used towititbe attenuated, and the low frequency portions will be
echo to a digital signal. If filter[k] is a 1, followed by a buncpreserved. Using this technique, almost any type of filter can
of zeros, followed by a 0.25, we®©d hear the original sigs&made.
followed by a quieterdelayed copyFor reverb, we©d use
more nonzero samples, to simulate the sound bouncifigere are many other types of signal processing techniques
that are also used - Fourier transforms, IIR (infinite impulse

3D API continued from previous page response) filters, wavelet transforms, filter banks, adaptive

is absent and lighting must be done by hand, a&Rhéas] filters, and an endless list of other operatioriBhe
no light sources. Glide does allow you to go beyond]theathematics behind many of these techniques are much more
functionality of otherAPls, all at blistering speeds. Jystomplex than the basic FIR filtering operation shown above.
rememberVoodoo only However all of these operations are built up from the same
basic multiply-accumulate operation upon which the FIR
Want to learn more? Come to a SigGraph meeTingrsdayq filter is built. Therefore, they run f€iently on the same DSP
at 7:00 PM, we meet in front of theCM office. I©m alsp chips that run the FIR filtering algorithms - not obscure,
interested in appointing an artistic coordina®o, if you} incomprehensible pieces of silicon that implement esoteric
know Photoshop or animate regulajbin up! operations.

http://www.acm.uiuc.edu/siggraph continued on next page
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Parallel Game
Programming, Part

By Jason Govig

processqmwhether it is an individual computer on a network
or a multi-processor supeomputer

Game Search flees

Developing diicient algorithms to solve many popular gameSenerating trees of all possible moves and searching for a
is a dificult and expensive task. Many algorithms angequence of moves that would eventually lead to a goal state

strategies have been developed to reduce the cost of

gismesimilar type of problem. Instead of breaking the problem

search trees, suchAs Minimax, andAlpha-Beta Pruning, down into a range of values, we can divide the problem into
but in many games, these are still very computationafigdes of a tree. Each processor can be assigned to handle a

expensive.

One solution is to reduce the amountrgfde, and then assign more processors to handle its

computation one computer has to do by using masyccessors.With this method, all paths can be traversed
computers or processors to help solve the problsimultaneously rather than one at a time as depth-first or

simultaneously

Background

breadth-first search does on a single computer

The field ofAtrtificial Intelligence allows us to determine at
a faster rate and with a higher accuracy what paths to take

Many solutions to problems are approached by a mettas§l how much those paths cost. Creating path cost functions
referred to as divide and conquéfhese problems can behelp determine how much cost s involved in reaching a node.

broken down into smaller sub-problems that can individually the case of chess, the cost of a move might be the number
be solved and later combined to assemble a complete soluibfieces the computer captured minus the number of pieces
Example: To solve the number of prime numbers in a givéhe player captured, and each piece may have its own value

range, one can divide the range into smaller ranges and

sbaged on its importance. By searching through a tree, we are

each range individuallyombining the total result after eac#poking into the future and guessing what might happen, but
range is finished. By introducing the concept of parale may still want to look farther than limits alloWhis can
processing, once can solve each sub-problem on a sep&&éone using heuristics, an estimate of the cost to reach a

DSP continued from previous page

(2) It turns out that these conditions never actually app
the real worldThe 16-bit samples means that very quiet g
of the sound will be lost in random noise, and it is impos

goal state. If we are able to expand a complete tree to the

finish of game, then this would not be necesdauyin many
ydtvanced games, the search space isge that expanding
attwe full tree would take too long or occupy too much memory
ilBg using heuristics, we can reasonably limit the depth of the

to design sample recording or playback system that dolssuarch and still obtain a decent move without running out of

introduce certain distortions. Howeyeén practice, th
differences are very small for frequencies under 20KH

time or memory

"How To Do It

(2) Once again, this is an approximati@n.infinite numbe
of samples is required to implement an arbitrary filter ex

t®ne popular game search tree algorithm is Minimax. Max

furthermore, the values of all past, present and future safnpledes represent the computer and min nodes represent its
are also required. Howevex finite number of samples chropponent. First, max generates all of its successor nodes,
be used to implement that filter with any specified am¢uatd then min generates all of its successors, which are again
of error In practice, this error can easily be made smplieax nodes.After a goal state or limit is reached, the costs

than the error made by expressing the original sampl
16-bit numbersAlthough future samples are still requirg

sarsevaluated and returned. Min nodes return the minimum
dvalue of all its successors and max nodes return the maximum

one can simply delay the output until all of the needed ihmaflue, assuming higher costs are good for max and bad for

samples are available.

min. When the root of the tree is reached, the move is returned
with the maximum value. Note that this algorithm assumes

(3) The filter coeficients h[x] are referred to as the impulsehat your opponent will make the best possible decision,

response because they are defined by the response - the
of afilter - to an "impulse". For digital signals, an impuls
simply the sequence (1, 0, 0, 0...) - a one followed |
infinite number of zerosThe "finite" in finite impulsg
response filters means that the impulse response is zer
some finite number of output samples.

awigxiizing its decision at each level.

b is

y Arsimilar algorithm was developed that always returns the
negative value of the cost to the parent, and parent nodes

b aftesys chooses the maximum value to retdnis is called
Negamax, and it simplifies the Minimax algorithm by
requiring only one function to do the work instead of two,

(4) This assumes that the samples are from a CD, witimim

44.1KHz sampling rate.

continued on next page
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Open Source Software

A Roundtable Discussioff:

By Mike Khalili

The idea of Open Source/Free Software is almost as ol
the concept of software itselWhen much of the newest
software came from an academic environment, it was o

"However times changedAs the computer has become a
re important part of our societyore software has come
corporate sourceés the world around it changed Free
Software changed.A great number of Open Source
él%glications were developed for UNIX systenise rapid
growth of the Internet led to new applications as wEle

rtﬂnd package, which does name resolution, sendmail, the
Mbst used mail transfer agent, and the apache web ,server

logical to share the source for that software with one peers to

gain input on ones work.

also the most used product of its kind, all were Open Source
applications.A number of free operating systems now exist

game programming continued from previous page

and max. After a goal state has been reached, the Vft

trickle up the tree, until eventually the root node evalu
the maximum of all of its successors and returns its m
The result is the same, but the amount of code is reduce
the idea is simplified.

How To Really Do It

With some knowledge of common data structures, espe
trees, and a basic concept of artificial intelligent searc
techniques, the above algorithms can be coded very ¢
but they still need to run in parallerhis is where Charm+

as well, including Linux, OpenBSD, NetBSD, and FreeBSD.
In the past yeaNetscape made their web browser Open
Whurce, leading to many users who had never used an open
rce product directly having their first contact with one.
OYSday Free Software permeates throughout the realm of all

ds%?ﬂmare.

The concept of making software Open Source is rather simple.
When the number of developers of one product is limited to
a single team of software engineers at one comgamyoom
iddly development and improvement is also limited. If a user
hidgsires a new feature or discovers a bug, they must request
atilgt the changes be made by those developkesdevelopers
- must then prioritize what they believe important, and how

and other parallel programming languages come in. Cha
is an object-oriented parallel programming language t

an extension to C++.With a little extra work an
representation for game states, classes, such as the N

algorithm, become chares that are executed on se
processors based on load. Other classes become m

that are sent between chares to signal events, the en

events, or the passing of data.

For a game search tree, the messages can be the sta
new chares can be created as successor nodes with u
states After a goal state has been reached, a message

sent back to a parent node, and eventually a message
move can be returned to the main class that controls the

It may sound simple, but there are catches. Since each
may be on a separate computiata such as pointers, dyna

arrays, and other data types involving memory addrg
cannot be passed with messagBserefore, additional can
needs to be taken on the design of parallel algorithms
game state representation.

nthe change will déct the profitable of their companyree
saftware is the antithesis of thi$he only limitations upon
its development is if at least one person is willing and able to
amkr an improvement upon a piece of software. If a user
anaxeld like something done, either he or she can do that
theyeselves or attempt to find at least one other person willing
rig ofiake that improvement. By freeing software from the
resource limitations of a single compar@pen Source
software can be developed much fasted maintained and
gnamaved much better
bdated
ahthibis yearsACM Conference, Reflection/Projections we
Wit e having a panel discussing Free Software/Open Source,
avhere it has been, where it stands todawd what its future
tsarEhe panel will be comprised of the following four people:
ic
sEgic S. Raymond: Eric Raymond has both written a great
bdeal of Free Software, and written a great deal about Free
&udtware itself. He is the author of fetchmail, the most widely
used POP client for UNIX. He also has written the New
Hacker©s Dictionargnd The Cathedral and the Bazaar

In part Il we will see a better algorithm where lower

rmeaper on various models of free software development,

upper bounds are maintained while all nodes are constpatiyongst his many writings.

updating their costsThis will lead to an algorithm whe

branches can be pruned based on these bounds becaufpd tiesyde RaadtTheo de Raadt is the the project coordinator

will never be chosen based on current bounds, speedifjguphe OpenBSD project.

the search.

OpenBSD is a free Berkeley
Systems Distribution based UNIX-like operating system.
Since its inception, it has been a model for the fast and

For more information and to obtain a copy of Charm++ paflective development that can occur under an Open Source
its manuals, visit the Parallel Programming Laboratory rapdel.

http://charm.cs.uiuc.edu/

continued on next page
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. . B
Choosing a Linuxg
Khalili

So you©ve decided to install lindxPexcellent choiceYour
next step is to choose a distribution to install.

Redhat generally stays pretty up to date. In general, Redhat
has established itself as a strong distributidmew linux
user would be wise to at least consider Redhat.

Caldera: Caldera (wwealdera.com) attempts to take on
Redhat in all of the categories in which Redhat has succeeded.

What is a linux distribution? Linux only refers to the kerndlJnfortunatelyin general, it fails.Its install method just didn©t
the crux of the operating system that controls hardware amelasure up with Redhat. Once it was installed it tended to
such. To truly have a useful system you have to have a fblive more problems than Redhathe one nice option
distribution, including such things as a shell, basic utiliti€aldera had which Redhat did not was a choice of default

like Is, editors, and optionally a GUI amongst othefge

installation options. This is similar toWindows®© typical,

idea of a distribution may seem a bit strange especially éompact, ect. optionsThis should allow the new user to
someone coming from\Windows background, since thereehoose an install that meets their needs without choosing
is but one choice of a windows distribution. In contrast, thegery package they want, one by one. If this is important to
are innumerable choices of linux distributions each with thgou, Caldera might be a good choice.

strengths and weakness@&se diversity of distributions over

the years has been one of the great strengths of linux. S&theS.E.: S.u.S.E. (wwsuse.com) was a distribution that
question begs to asked, which distribution is right for yob@gan in GermanyFrom there it spread to the rest of Europe,
There is no clear cut answe®nly you can decide whichand recently toAmerica. S.u.S.E is a very impressive

distribution best fits your individual needs. Howevearan
give you some guide to each distrib.

distribution. The default S.u.S.E. CD set contains 3 CDs
worth of packages, an amount unsurpassed by other
distributions, plus an additional CD containing a live

Slackware: Slackware is the old standby of the linux worftlesystem, which lets you boot a full and complete linux
People have been using Slackware for quite a while naoligtribution of of a single CD, with no hard drive space.
Slackware could be called a relatively vanilla linux distri®.u.S.E.©s install was extremely nice, and the choice of
It gives you all the basic tools you need to have a workapkeckages amazing:he install/admin tootaST(yet another

linux system. Howeverit lacks basic things othersetup tool) puts many distributions© tools to shame.

If

distributions have, such as a package management systauttilanguage support is important to you, S.u.S.E. leads the
It also has a bad habit of being a bit behind the tim@gy. Like Caldera, S.u.S.E. also has a number of default
Slackware isn©t a bad distrib, but it seems to be past its ghstglls to choose from, in fact far more than Calddrae

days, and is slowly looking less and less like a modern |
distribution.

inoixe pitfall of the S.u.S.E. distribution is that during the install,
it asks you if you©d like to save a record of the packages you
install. If you choose no, you may find S.u.S.E. a bit hard to

Redhat: Redhat (wwwedhat.com) has overtaken Slackwareal with afterwards. Howeves.u.S.E. dérs a lot for the

as the standard by which all other linux distributions

aexperienced userand for the new useiS.u.S.E. is

judged. Redhat did this byfefing a combination of easyunsurpassed.
installation, the Redhat Package Management system (rpm),

and some nice configuration tools.

It©s install is v&rgbian: Debian (wwwiebian.og) is a distribution named

straightforward and simple. 1t©s tools generally work préttyits creators: lan Murdoch, and his wife Deb (get it, Deb
well, but occasionally you may encounter a bug in theand lan). Debian is a champion for the free software cause.

The Debian Project writes at some length about how free

free software continued from previous page
John E. Davis: John E. Davis has been involved in

free software should be, authors social contracts, ect.
freafortunately the Debian Project isn©t nearly as good at

software projects since 1990. In that time he has wijtteriting a linux distribution as they are at writing about writing

such programs as the slrn newsregither editor jed, most,
more/less paging program, and the s-lang library
language. He has also contributed to the developme
rxvt, an X terminal program, the lynx web browsand
DOSEMU, a DOS emulator

Clark Evans: Clark Evans is a software developer whd
taken a six month leave from the industry to study licen
and economics. He is one of the founders of the JOS P
a project to create a free java-based operating system.
Evans is currently working with MPrasanth Naja logistics
consultant, on a book exploring the political economidj

pa linux distribution. In comparison to many of the other
adidtributions mentioned here, Debian doesn©t match up,
negbecially for new users. ItOs install is pretty poorly designed
and unintuitive, it©s package management system mediocre,
and the way it installs a base then packages annoying. Debian
is a great distribution for people who want to rant and rave
leout free software, the GNU project, and conforming to
Sisigindards, but as a usable system it is pretty bad, especially
Djfsttnew users.

IClark

Stampede: Stampede Linux (wvgtampede.@) is a linux
5 ©fstem that focuses on optimization of binaries for Pentium

software.

continued on next page
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G U I ThereHAStO Be a use of Xwindows, this response made perfect sense to me.

Xwindows andWindows 3.1 are archetypal examples of a

B ette rWay By Tony Sintes windowed GUI environmentYou type a command or click

on an icon and a window pops ufill interaction with the

During a recent interview | was asked, "So which do y&gplication is then_dor_1e t_hrough this.windo.vv .and v_arious
prefer GUIs or command line." Finding this question a giialogs. Egch _appllcanon is self contained within a window
strange | responded, tongue in cheekellW prefer GUIs Each application works dérently (though each shgres
with command-lines."Ya, | haven®©t heard back from thef™mmon elements such as controls, menus, and dialdgs).

yet... Of course, coming from a UNIX background with hea\%pe of GUI basically forces the user to leam a new set of
enus each time they learn to use a new application.

Linux continued from previous page So, what benefit have we gained over the command line?

and later processord relatively recent split the the GC[Before the GUI, you had to learn and memorize commands
(GNU C Compiler) led to two groups forming GCC ahtb type into a terminal. Ngwou have to learn commands
EGCS (Expirimental GNU Compilation SystemA ] and pick them from a menu. It is an improvement, but we
tangential group PGCC (Pentium GCC) provides patdrem do better

against egcs to allow for pentium optimizations, a feajure

not yet supported by GCC. Most distributions compile théihat if you could make an application more intuitive?
packages with GCC, Stampede compiles them with tead of working inside a window and making menu
pgcc. For this reason Stampede may be faster for somejuswrices, what if you were interacting with objectéthen

on pentium and later systems. Stampede in many wayqig@n start your cardo you pull down a menu, choose
offshoot of Slackware. It is not a horribly well testpnition|start (a O|OQindicates a submenu), and then press the
distribution, and lacks some things such as an ftp install} ied button when it asks you if you©re sure? No. So why
easy to use tools. For this reason it isn©t a great chofedaid you interact with your computer that way?

new users. Howevgfor experienced users, Stampede npay

be a good choicel he optimizations and some fun packageSp, why not take an Object Oriented approach to GUI design.
especially those related to secyrityay impress some mofeln an OOUI, instead of interacting with an application in a
experienced users. window, you interact with objects.

Nomad: Nomad Linux (wwwomadlinux.com) is what | Take an email program for exampM/hat©s wrong with the
use. Itis a locally developed distribution. Nomad is bgsedy we do it today?

upon the encap system of package management, anothef local

creation. The encap system, which causes each packap@&dday to compose an email, you start up your email reader
be in a separate directpand then linked in, is an extremgyTo compose a new email message, you go up to the menu,
intelligent system, and Nomad uses it to its fullest, encappmgl one down and choose "Compose." Or even hétter
from the start. For this reason Nomad is a great distribjtexmother email program you have to sort through a
for users who have experience with the encap sysfdneroglyphic- like toolbar hoping to click on the icon that
However for new users it may not be idedhe distribution] will allow you to compose a new emaillo digress, you

is not complete and from time to time it shows. Simpkmow toolbars have failed when you need text prompts to
problems in some of the packages may seem triviglhelp you choose the right ongou know what | meanYou
experienced users, but may pose obstacles for new ong¢svant to change the formatting of your letter but you don®t
addition, Nomad lacks graphical tools, and the install gk@iw which tool button will allow you to do it. So what do
great, and as such will soon be rewritten. Like Stampgyeyu do?You slowly move your mouse over each one, until
Nomad is a good choice for people who have been rurpihg little text prompt that pops up lets you know what each
linux for a year or two, but not for those doing their fifdiutton does.

linux install.
Okay, now you©ve done whatever it is you need to do to get a
Still confused? Need helpPhe Linux Users Group will bg new email started. First thing you do, enter an email address.
holding a workshop on October 19 in 1320 DCL on hovf Tdhen a subject. Finally you can write the email. Once you©re
install a linux system. People will be there to present 4 @iine, you go to yet another menu, pull one down, and select
more detail on some of this material, and to help you thrquegnd.At this point, you may even be greeted with a little
your first linux experience. In addition, LUG meets evgdialog asking if you really want to send the email.

Tuesday at 8pm, and | am directing the Linux Buddies
program this yeaso if you have any questions mail me, gn'fhis process isn©t very hard. But | bet it wasn©t so quick the
weCll try to get someone to come and help you. first time you did it. We©ve also been doing things this way
continued on next page




Page 18 ¥ University of lllinois at Urbana-Champaign ¥ Banks of the Boneyard

OOUI continued from previous page A B ri ef H isto ry Of

for so long that it©s hard to imagine other ways of doing

So how d OOUl i his idea? Ea Vd G
o how does an improve upon this idea ey f I eo am eS

write an email, you go to a templates folder and dréag o . )

"New Email" template icon to your desktop or to anoth&¥ Nick Michels

folder. You click on the text part of the new icon and entérthere©s one thing in life many of us here at the university

the subjectTo edit your email, you double click on the emaliave in common, besides a love of pizza, it©s a love for video

icon. The icon opens up to a text editor where you cand computer games.

compose your messag&.ou write your message, save it,

and close the editoNext, you©Il want to send the email. $ovould be impossible to talk about every gaming system in

you double click on your contacts foldémside you®©Il find detail without filling a novel, but most fingers point towards

icons representing people and other subfolders represerttimge men--Steve Russel at M.).Ralph Baer at Magnavox,

email groups. So, if you want to send the email to a persang Atari-founder Nolan Bushnell--with making the first

you drag it and drop it on top of the appropriate person icomdern electronic games in the 1960s and 1970s. Most of

If you want to send it to an entire group, you simply dropt@day©s "major players" were irfatiént fields then. Sega

on top of the group folderIf you want to send it to onewas a jukebox and pinball makeMNamco was a ride

member of a group, you open the group subfolder and drognufacturerNintendo, founded in 1889, was still dependent

it on the appropriate membeiNow you©re donelou©ve on playing cards and simple toys. Game programming was

composed an email without wrestling with menus or makifeft mainly to university mainframes, like Digital©s PDP line,

guesses in a toolbar since low-cost microprocessors weren®©t readily available for
the coin-operated and home markets. Hence thegemss

A HA! You exclaim. But, if | want to make my letter doublef the "light-tennis" style paddle game. Based solely on

spaced or change some formatting option I©Il need to godedicated circuitryAtari©s Pong and other paddle systems

menuWrong. Since we©re dealing with objects, each ob{éke those based on General Instruments© péMiE#8500

has a well defined list of allowed operatioff® change the chip) took the world by storm in the ©70s, but still only hinted

formatting, you would right click on the email icofhis at the future of gaming.

would present you with a context sensitive popup that

contains all valid operations. One would be settings Bhe first generations of microprocesdmsed gaming

properties.When you open the properties, you would see alfstems still weren®©t terribly sophisticated by today©s

the formatting options. Now instead of having to wad#andards but still allowed more complex action and sounds.

through menu after menu, you simply click on the icon Mames like "éctrex," "Intellivision," "Colecovision," "VCS

see all of the actions that you can take on the object.  (a.k.a. 2600)," "Channel F" and many others still reside in
attics, closets, and web sites. Game programming became

Modern operating systems are getting better in regardsemething of an art form, especially with cartridge capacities

Object Oriented User Interface®Vindows and OS/2 both sometimes less than 4 kilobytes, and third-party companies

have an object oriented user environment (it may takdike Activision and Imagic emeged in what became a

beating, but believe it or not, 0S/2©s version is much nimngeoning industry For a number of reasons, that industry

advanced). Howevgihese user environments are not beirngashed in a period from 1983 to 1984.

used to their full potential. Sure, we see more and more drag

and drop inWindows. But, it seems that this is drag anSega©s "Master System" and, to a great extent, Nintendo©s

drop from one application to anotherou really don©t get'Nintendo Entertainment System" (NES), revived the

the feeling that you®©re dealing with objects. Instead, yon@ustry Developed a few years ear]idre NES was released

just opening a file and working with an application. to theAmerican market in late 1985 and early 198the
system centered around two customized chips: a CPU

That, in essence, is the strength of the OOUI. Igmalizes (basically a customized 1.79 MHz 6502 with some extra

the importance of the application. Instead of using aaund circuitry) and a picture processing unit (PPU). Each

application to get you©re work done, you®©re just using lyad2 kilobytes of SRAM and access to its own side of the

computer and its operating environment to get your watértridge port.

done.

The CPU accessed the main program while the PPU could
Next time, I1©Il talk more about what goes into the plannieerence screen data to tiles held in its portion of the game
and design of GUIs and OOUIs. Later this semestpak. What is hardware without software, though? If there©s
SigUNIX will also be presenting a language/platform neutrahe thing the NES will be remembered fowas the amazing
workshop on GUI/OOUI design.
continued on next page
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games continued from previous page
) . . ThankYou forAttendingReflections | Ryjectiond.998Tha
variety and scope of gameplay itared. Super Mario Bros., h yoy forAttendingReflections | Rjections1998Thank
The Legend of Zelda, Metrmd...the list of classics goes of, forAttendingReflections | Ryjections1998ThankYo
and on. Moreovems technology improved extra cartridgg ¢or attendingReflections | Rujections1998ThankYoufo
circuitry and creative coding allowed for more compleXaitendingReflections | Rajections1998ThankYouforAt
graphics and action as well agjar games. Near the end ofgygingReflections | Rujections1998ThankYou forAtten
its glory days, the Igest NES game, "Kirby@dventure,” inq Reflections | Rajections1998ThankYou forAttendin
reached 6 megabits in size. g Reflections | Rjections1998ThankYou forAttendindR
_ . . _ eflections | Pojections1998ThankYou for AttendingRefl
The 16-bit era is still pretty recentWith the NES gions | Pojections1998ThankYou forAttendingReflect
monopolizing the home market, the competition decidedifd,q | ppjections1998ThankYou forAttendingReflectio
up the ante with newer hardwarghese systems, primarily ;s | ppjections1998ThankYou forAttendingReflections
NECO©s 'tbo Grafx-16," Sega®s "Genesis,"” and,, 1algs giections1998ThankYou forAttendingReflections [P
Nintendo©s followup "Super NES," promised new levelg gk +tions1998ThankYou forAttendingReflections | Fj
gameplay performance. NECOs dual 8-bit CPU (with 16851998 ThankYou forAttendingReflections | Ruject
graphics) machine attracted a loyal following, but Sega englggk 1 99gThankYou forAttendingReflections | Rujectio
up neck and neck with Nintendo in a fierce system Wans ¢ 998 ThankYou for AttendingReflections | Rsjections
chos_e sides and will stillgme the issue of which was "better; gggThankYou forAttendingReflections | Rujections1998
to this day! ThankYou forAttendingReflections | Ryjections1998Tha
) ) nk You forAttendingReflections | Ryjections1998Thank
The Genesis, employing a Motorola 68000 CPUeretl v, torattendingReflections | Rajections1998Thankyo
parallax screen scrolling, horizontal bias scrolling, mo[ﬁforAttendingReflections | Rijections1998ThankYoufo
colors (512 total versus 52 on NES), more on-screen coloigyangingReflections | Rajections1998ThankYouforAt
more sprites, and other thingkhe almost totally CUStom'ZedtendingReerctions | Rujections1998ThankYou forAtten
Super NES, based on a 65C816 CPUgretl even more g Reflections | Rajections1998ThankYou forAttendin
sprites, colors (15-bit color), translucendyardware g gefiections | Rejections1998ThankYou forAttendindR
background scaling and rotation (through "Mode 7.," one Qe tions | Pojections1998ThankYou forAttendingRefl
the system©s eight graphics modes), and many other fealliesq | pojections1998ThankYou forAttendingReflect
One of the Super NES© more interesting feats was thahit| ppjections1998ThankYou forAttendingReflectio
played host to some digital signal processifigie Super g | ppjections1998ThankYou forAttendingReflections
NES© sound system uses a DSP and more complex 9aB)6% ctions1998ThankYou forAttendingReflections |P
added DSPs as coprocessors onto their game paks (€.9. 9YRRlions1998ThankYou forAttendingReflections | Roj
Mario Kart, Pilotwings, F1-ROC 2). In 1993, Star Fox Wag:tions1998ThankYou forAttendingReflections | Roject
the first of Nintendo©s Super FX gamkes6-bit RISC chip 441998 ThankYou forAttendingReflections | Rajectio
with DSP functions, the Super FX was included in over 150 1 g9gThankYou forAttendingReflections | Rujections
million cartridges. The chip©s designirgonaut Software 199gThankyou forAttendingReflections | Rajections1998
(http://www.aigonaut.com), was so pleased with its SUCCEB§ankyoy forAttendingReflections | Rajections1998Tha
that they formed a separate RISC divisiargonaut RISC . voy forAttendingReflections | Rijections1998Thank
Cores (ARC) (http://wwwisccores.com). You forAttendingReflections | Ryjections1998ThankYo
) ) .. uforAttendingReflections | Rrjections1998ThankYoufo
OnAugust 23, 1993, Nintendo signed a contract with Silicon\itendingReflections | Rajections1998ThankYouforAt
Graphics, Inc. to develop a next-generation 64-bit Systeft}, jingReflections | Rujections1998ThankYou forAtten
With _everpresent hardware compet|_t|on on the horizon (3D9ng Reflections | Rajections1998ThankYou forAttendin
AtariGs JaguaBega®s forthcoming Saturn, and SoNY@Bfiections | Rujections1998ThankYou forAttendingR
Playstatlon),_|t was in Nintendo®©s interest to "up the a'étl‘ﬁ;ctions | Pojections1998ThankYou forAttendingRefl
one more time. The result, of course, was today@gons | pojections1998ThankYou forAttendindReflect

“Nintendo64.” Now with Sega©s new "Dreamcast” on | Pojections1998ThankYou forAttendingReflectio
horizon, the availability of low-cost 3D PC graphics

accelerators, and new machines in development by all

companies, the bit wars are far from ovEne only question

is, with all of this hardware, can *software* keep up? Evé&®r additional information, check out these sources:
the best hardware is nothing without new gaming experiences

to offer, after all. As new generations of systems and gam&game Over" by David Shief

appearlet©s never fygt the successes of the past, and 1et€&P, the Rise and Fall éitari” by Scott Cohen
look forward to the future. and any gaming web site such as wwega.com,

www.nintendo.com, or wwplaystation.com
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