PC DEMOS FAQ
Version 2.02
The official FAQ of the Usenet Newsgroup conp.sys.ibm pc. denps

This FAQ was | ast nodified on Thursday, 12-Mar-1998 23:15: 37 CST

New Si nce Last Version -- PLEASE READ

I now have ny own website dedicated to old PC resources and nostal gia. The
per manent honme of the PC Denpbs FAQ i s now

http://ww. ol dskool . or g/ denos/ pc/ pcdenos. f ag. ht m

Anot her inmportant note: | drift in and out of the denbscene every so often,
so about 15% of the information in this docunment is probably outdated. Al so,
I want to add new questions to the FAQ but | have much less tinme than I did
three years ago when | started this FAQ along with Houman. The end result?
Thi s document is probably not going to get updated any time soon unless
sonmeone el se wants to volunteer maintaining it. If you'd |like volunteer

emai |l trixter@ornet.org.

Finally, if some of the formatting | ooks a bit odd in the text version, then
that's because the source is HTM. and the text version is a conversion of
it.

I nt roducti on:

This is a list of Frequently Asked Questions regardi ng PC denps. (Not gane
or product denps, but the "hacker" or "underground" type of dempn.) The

i nformati on contained in this FAQis geared nmainly toward people with | BM
PCs or conpatibles with Internet access, although nmuch of the information is
useful to people asking questions about denps in general. Al questions are
answered by the maintainer (trixter@ornet.org), although corrections and
additions by other parties are encouraged.

At tinmes, Trixter will use and/or reprint information obtained directly from
i ndi vi dual s on the newsgroup conp.sys.ibm pc.denps to answer questions nore

effectively. (This is known as "contributing to the FAQ', even if you didn't
know you were doing it. :-) Alist of everyone who's contributed to the FAQ

in some way is available at the end of the FAQ Authors of contributions are
gi ven where specified; if you don't see your name listed in conjunction with
a passage of this FAQ please email me to get it corrected

Ot her Sources For This FAQ

If you prefer viewing this FAQ via the World Wde Wb, you may do so at:
http://ww. ol dskool . or g/ denos/ pc/ pcdenos. f ag. ht m

If you're interested in Amiga denps, this isn't the FAQ you shoul d be

readi ng. That FAQ is the alt.sys.am ga.denos FAQ for Am ga denps by

Hol | ywood/ AXI S (hol | ywood@xosmi c. org).

If you're | ooking for sonmething specific and you're not view ng the WW

version (see above for URL), use your file viewer's case-insensitive search
function to find all occurances of it.



Gener al

(1.0) What is a Demp?

(1.0.1) Where do/did denmpbs cone fronf

(1.1) How Where do | get a demn?

(1.2) What are the best Denps?

(1.3) | can't get this Deno to run! What can | do?
(1.3.1) What's the best PC systemto run a denp?

How to create denps:

(2.0) What Conpilers do | use?

(2.1) Are there any progranm ng references | can read?

(2.2) Where can | find sone exanple Source Code?

(2.2.1) I'"'mno idiot--1 want some REAL progranm ng info!

(2.3) Where can | find sonme painting prograns?

(2.4) Where are sone music conposition prograns? Wich one should
use?

(2.4.1) How can | play nusic nodules fromny own code?

Denps and the | nternet:

(3.0) Is there a place on the Internet | can |earn nore about denps?
(3.0.1) What can | tal k about on conp.sys.ibm pc. denps?

(3.0.2) What can | *NOT* tal k about on conp.sys.ibm pc.denps?
(3.0.3) I"'mnew at this... How can | post a message wi thout sounding
like a total fool?

(3.0.4) Can | erase ny old postings?

(3.1) What's IRC? Are there any I RC channel s established for denps?
(3.2) What's the World Wde Web (WAN ? Are there any places to |learn
about denmps on the WNAP

(3.3) Are there any newsl etters about denps?

(3.4) How can | contact denp people?

(3.5) Are there any Denp BBS s on the Internet?

Sound Questi ons:

(4.0) What are the different types of GUS sound cards?

(4.1) Way is the Gravis U trasound sound card supported nore than the
Sound Bl aster in denos?

(4.2) Why is the Gravis U trasound sound card supported nore than
General M DI ?

(4.3) Has M DI been used in any denps?

(4.4) Way is the Gavis U trasound sound card supported nore than the
Sound Bl aster AWE32?

(4.5) Can | emulate the GUS with nmy Sound Bl aster?

(4.6) Why does nmy Sound Blaster 16 not output stereo with denps?

Graphi cs Questions:

(5.0) Which video card is best for view ng denps?

(5.1) What's Mode X?

(5.2) Why is Mode 13 sonetinmes faster than Mde X?

(5.3) This denp requires VESA or UNIVBE. VWere can | get it?

Sl ang/ G ossary/ Ter ns:
(6.0) What's a di sknag?

(6.1) What's a nusicdi sk?
(6.2) How is a nusicdisk different froma nusic pack?



(7.0) How can | create or join a deno group?
(7.1) Whatever happened to Future Crew?
(7.2) Whatever happened to Triton?

(7.3) Whatever happened to Cascada?

(7.4) Whatever happened to Twilight Zone?
(7.5) Whatever happened to Byterapers?

(7.6) Whatever happened to Vibrants?

Parti es/ Conmpos:
(8.0) What's a Demp Party? What's a Deno Conpo?

(8.1) When and Where are Denp Parties hel d?
(8.2) How are Denp Conpos judged?

Operating Systens and Pl atforns:

(9.0) Why aren't there any W ndows/W ndows 95 denps?

(9.1) Why aren't there any Linux denos?

(9.2) Are there any denpbs that run on PC platforms that aren't
DCS- based?

(9.3) | don't owmn a PC. Are denps witten for other conputers?
(9.4) Are Amga groups migrating to the PC?

(9.5) Are there any Java denps?

(9.6) Why aren't there any BeBox denps?

Techni cal / Progranmm ng | nf o:

M sc.

(10.0) What's the fastest PutPixel?

(10.1) How do | programa Vertical -Blank Interrupt?

(10.2) How long is one "clock cycle" on a particular nachine?
(10.3) How do you do environnent mappi ng?

(10.4) How can | do a DWMA Put pi xel or DVA Memto- Mem copy?
(10.5) What's protected node?

(10.6) How do you do bunp napping?

(10.7) What's a fast way to calculate a square root?

(10.8) What's Karl/NoooN s fanmous 40-byte sinus generator?
(10.9) Where can | get nore info on programm ng VESA?

(10.10) I'm having trouble getting a VESA 2.0 Linear Franme Buffer
working... any tips?

(10.11) Where can | find a list of Intel 80x86 opcodes?

I nfor mati on:

(11.0) What CDROVE exist with denp-related material on then?
(11.1) | want to create nmy own deno or deno-mnusic CDROM .. What's
i nvol ved?

(11.2) What are some of the nore interesting quotes said in the
denpscene?

(11.3) What are sone of the hidden parts in denps?

(11.4) Where did the "I amnot an Atom c Pl ayboy" sanple cone fronf?
(11.5) Where did "Is everybody in?" sanple cone fronf?

(11.6) Are there really 23,800 faces in the bee object in Stars /
NoooN?

(11.7) How many people read conp.sys.ibm pc. denos?

FAQ i nformati on:

(100.0) Who's contributed to this FAQ?
(100.1) How can | contact you to submt sonething?

FAQ G eets



(1.0) What is a Demp?

A Denp is a programthat displays a sound, mnusic, and |ight show, usually in
3D. Denpbs are very fun to watch, because they seem ngly do things that
aren't possible on the machi ne they were programred on.

Essentially, denbs "show off". They do so in usually one, two, or all three
of three foll ow ng nmethods:

* They show off the conputer's hardware abilities (3D objects,
nmul ti -channel sound, etc.)

* They show off the creative abilities of the denp group (artists,
nusi ci ans)

* They show off the programmer's abilities (fast 3D shaded pol ygons,
conpl ex nmotion, etc.)

Denps are an art form They bl end mathematics, programmng skill, and
creativity into something incredible to watch and listen to.

(1.0.1) Where did/do denps cone fronf

Denps started as | oaders for cracked ganes (a | oader is a small programthat
was used to identify who had cracked the game you were currently playing.)
Thi s gradual |l y expanded into being progranmed just for fun, or as a way for
t he programmer to show off.

You can find nore expanded information on the history of denpbs at:
http://ww. cdrom conlf pub/ denpos/ hornet/ htm / deno_hi story. ht m

Al so See FAQ 9. 3.

(1.1) How Where do | get a demp?

Many denps can be found on | ocal BBSes, but if you have Internet access, you
can easily get themoff Internet sites. You need to have ftp access to a
couple of ftp sites. Here are sone listings:

* ftp://ftp. hornet.org/pub/denos: A huge site in the U'S; honme base of
t he Hornet denogroup's deno archive, the largest in the world. Carries
di verse prograns related to nusic, graphics, nmagazi nes, programm ng
i nfo/source code, and, of course, denps. |If you have access to a web
browser, do yourself a favor and visit Hornet's official web interface
to this archive, at http://ww. hornet. org/pub/denmps. Snowran has spent
nont hs creating a custom search engine to the archive; you can search
for denp nanmes, group nanmes, ratings, parties, and nore.

Sone other sites are: (sone of these are nmirrors of ftp.hornet.org)

ftp://ftp.arosnet. se
ftp://ftp.luth.se
ftp://ftp.sun. ac. za
ftp://ftp.tel epac. pt
ftp://ftp.uni-paderborn.de
ftp://ftp. uwp. edu
ftp://ftp2. mpoli.f

E I I



* ftp://hagar. arts. kul euven. ac. be
* ftp://wiarchive.wstl.edu

Denps are usually in a subdirectory simlar to /demo, /denos, /pub/denos or
/ pub/ msdos/ denps.

If you don't have access to an FTP site directly, but you do have emmil, you
can use FTP sites via email. See
http://ww.instantweb. com ~tech/topics/ftpmail.htm for nore information.

(1.2) What are the best Denps?

Since denpbs are an art form no single person is qualified to say which ones
are the best. Since here are plenty available, you can choose. Here's a |ist
of sone of the nobst praised denps overall (the "classics", if you will), and
are highly recommended to beginners to the denp scene:

Nane Denogroup Sound Blaster? Gravis U trasound?
Unr eal Future Crew Yes Yes, inv. 1.1
Pani c Future Crew Yes No
Second Reality Future Crew Yes Yes
Crystal Dream | Triton Yes No
Crystal Dream I Triton Yes Yes
Show Majic 12 No No
Ver ses EMF Yes Yes
Dope Conpl ex No Yes
Stars Nooon Yes Yes
Caero Pl ant & EMF Yes Yes
I nsi de CNCD Yes Yes
Cont r ast Oxygene Yes Yes

These are considered the "classics", and should be viewed to get a wi de
under st andi ng of what goes into a denpb. There are thousands nore out there
for you to view, of course

These denps are available in the ftp sites listed in the above FAQ 1.1,
"How Where do | get a denp?”. You can also grab themdirectly off of PC
Denos Expl ai ned (see FAQ 3.2) on the World Wde Web.

For continuing reports on what people think is a good or bad denp, you can
noni t or what people say on the Internet (see FAQ 3.0-3.3). The sem -weekly
newsl etter DenpoNews (see FAQ 3.3) also rates denps on a five-star system

Anot her way to find good denps is to check the conpo (conpetition) results
fromvarious Parties. The largest party is called The Party, held each year
around Christmas. Another big party is Assenbly, held in the sumer and
reputed to show the best denps. Here's the top three fromeach (as of
Novenber, 1996):

The Party

TP93 PCDeno TP93 PCintro
1. Untitled by Dust
2. The Good, The Bad, and The Ugly by
SIP Symbol ogy by Adnmire
3. Cardiac by Infiny Bl ackzone by Masque
TP94 PCDenp TP94 PCintro
1. Project Angel by Inpact Studios Cyboman 2 by Conpl ex
2. No by Nooon Peri pheral Vision by Valhalla
3. Contagion by The Coexi stence Fi nkel by Jamm
TP95 PCDenp TP95 PCintro
1. Caero by EMF & Pl ant 1. Lasse Reinbong by Cubic Team

Cyboman by Gazebo

wh e
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2. Dream by Jamm 2. Illum nation by Yode

3. Reani mator by Rage 3. Sea Robot of Love by Orange
Assenbl y
ASMB3 PCDenp ASMB3 PCIntro
1. Second Reality by Future Crew 1. Eclipse by EMF
2. Optic Nerve by Silents 2. Tangl e by Epica
3. Elenments by Xography 3. Debut by Darkzone

ASMB4 PCDeno ASMB4 PCIntro

1. Verses by EMF 1. AirFrane by Prine
2. Holistic by Cascada 2. Space Jam by Fascination
3. Heartquake by Iguana 3. Fyvush by Jamm
ASMB5 PCDenp ASMB5 PCIntro
1. Stars by Nooon 1. Drift by WId Light
2. Juice by Psychic Link 2. Stickman's World by Coma
3. DX Project by Real Tech 3. Bill G Force by Conpl ex
ASMB6 PCDenp ASMB6 PCIntro
1. Machi nes of Madness by Dubi us 1. Blind by Eufrosyne
2. Toasted by Cubic Team 2. W Go by Conpl ex
3. Vivid Experinent by Doonsday 3. Nation Zero 2 by Jamm

(1.3) | can't get this Denp to run! What can | do?

First of all, the problem my be your operating system or environnent. You
can expect to have sonme problens if you are running:

* W ndows 3.1
* W ndows 95
* OS/2

In the case of Wndows 3.1, exit wi ndows via Program Manager's Fil e| Exit
menu; if you're running Wndows 95, shut down to "MS-DOS node"; if you're
running OS/2, try the demo in a full-screen session with "Vertical Retrace
Emul ati on" turned OFF.

If that doesn't work and you're not running actual DGCS, then you nust reboot
your machi ne and boot DOS 3.3 or later. For instance, you cannot expect
denps to run under

* W ndows NT
* Soft PC (Maci ntosh MS-DOS enul at or)

This is because denps sonetinmes rely on hardware tricks to achieve their
effects, and these operating systens do not allow direct access to the
hardware. In fact, these operating systens nust enulate DOS, so the denos,
if they did run, would run twi ce as slow anyway. |If you boot actual DOS and
it still won't run, you might be hitting the old Protected Mde issue: Many
conpl i cated denos (hi gh-speed specialized graphics, for instance) usually
wor k best when they take over the entire machi nes' hardware. This can
conplicate running the deno on different machines ("It worked on my friend's
machi ne, why not nine?" and so on). Furthernore, since a couple of years
ago, deno programrers started to use nmore and nore of their own protected
node programr ng routines instead of using the ones already running on the
system So usually, if you have QEMVB86, 386MAX, or EMMVB86 installed
(protected node nenory maenagers), those demps would not run. (This does not
mean all denbs won't run on today's nenory managers--all Future Crew denps,
for instance, run just fine.)

So, the solution is to boot your machi ne without a protected-node nmenory
manager. Personally, we suggest you do a clean boot by hitting F5 when you
see the nessage "Starting M5-DOS" (or F8 if you're running Wndows 95), or



to make a nultiple config menu systemthat includes a "bare-bones"
config.sys and autoexec. bat configuration

Here's what a "bare-bones" configuration |ooks |ike:
Your CONFI G. SYS shoul d | ook i ke:

DEVI CE=C: \ DOS\ H MEM SYS
REM Sonme prograns require HIMEMin conjunction with their custom
REM prot ected node nenory managers

Your AUTOEXEC. BAT shoul d | ook |ike:

SET BLASTER=A220 |5 D1 H5 T6
REM i f you have a Sound Bl aster sound card; nmake sure you use the
REM ri ght settings, the above is an exanple

SET ULTRASND=240,7,6,7,5
REM i f you have a Gravis U trasound card; nake sure you use the
REM ri ght settings, the above is an exanple

C:\ ULTRASND\ ULTRI NI T
REM i f you have a Gravis U trasound card

...and any other sound card initialization prograns. (These will depend on
your sound card, of course.)

That's it--nothing else. Try running the denp; with nothing in its way, it
shoul d wor k.

If you absol utely must have sonme other programs in your CONFIG SYS or
AUTCEXEC. BAT in order for your conputer to run, then try having themtake up
as little nmenmory as possible, if they provide the option

Not e: Some prograns need EMS to run. For that, you need a nenory nanager. To
do this, add this line after the "HIMEM SYS" line in the above CONFI G SYS
exanpl e:

DEVI CE=C: \ DOS\ EMV386. EXE RAM

Al so, a denp m ght conpl ain about not havi ng enough free DOS nenory. To fix
that, add this line after the "H MEM SYS" line in the above CONFI G SYS
exanpl e:

DOS=HI GH

(1.3.1) What's the best PC systemto run a denp?

Ironically, a slower systemused to be better for appreciating denos,
because you can really see how good the code is. One of the great things
about the early denp scene was how 3D shaded objects were displayed at 60 or
70 frames per second--on a 16 MHz machi ne. You just couldn't ignore how
excel l ent the code was.

Nowadays, the best nmachine for appreciating denps is probably a Pentium 90.
It's slow enough so that you can appreciate the coding, but fast enough so
that the newer generation of denbs won't be | aboriously slow

If conpatibility is an issue, then get a video board based on the Tseng Labs
ET4000, Cirrus Logic or S3 chipset. FAQ 5.0 has information on the fastest
vi deo boards.



If you want to appreciate the sound, one of the Gravis U trasound famly of
cards (see FAQ 4.0) is required, as over 90% of all denobs support it, and
many only support it. (As to why many only support it, see FAQs 4.1 to
4.3.)

When it cones to RAM the nore the better. :-) But 8 MB should probably be
your m ni mum

(2.0) What Compilers do | use?

In order to make a denp, you need to know how to program (Self-explanatory,
| guess, but we still needed to address it. :-) You need to know a common

| anguage that lends itself to progranm ng DOS prograns, |ike Assenbler,
Pascal , or C/ C++.

Sonme assenbl ers are:

* Turbo Assenbler 3.1 or above ("TASM')
* Mcrosoft Assenbler ("MASM')

Sonme C/ C++ conpilers are:

Wat com C++ 10.x, 11.x

Borland C++ 3.1, 4.0, 4.5

Vi sual C++

Turbo C/ C++

GNU C for DOS (this is a FREE 32-bit C conpiler! You can get it at
ftp://ftp.idsoftware. com dj gpp/v2 or

http://ww. rt66. com ~brennan/ dj gpp/

* ok X X X

Sone pascal conpilers are:

* Turbo Pascal 6.0 or 7.0
* Borl and Pascal 7.0

(2.1) Are there any progranm ng references | can read?

For denps specifically? Only one, but if you get at |east one book, get

M chael Abrash's Zen of G aphics Progranmmi ng, 2nd Edition, published by The
Coriolis Group (ISBN 1-883577-89-6). It's about $44.99 in the USA and cones
with Zen of Assenbler in electronic formon the included CDROM It covers
everything fromlow|evel VGA hardware progranm ng, to fast animation
techniques, to 3-D algorithns, BSP trees, and Quake. As many denocoders
woul d agree, this is this shit. :-) W all wish we had access to this book
si x years ago, but of course back then, all of us were discovering these
techni ques at the sane tine.

Here's sone nore suggestions:
ASSEMBLER:
* Assenbly Language for the IBMPC 2nd Edition, by KIP R |1 RVINE
* Mastering Turbo Assenbl er by Tom Swan (Hayden Books, | SBN
0-672-48435-8).
* PC System progranm ng, Abacus 1990, by M chael Tischer
* Zen of Code Optinization, by Mchael Abrash

C/ C++:



* Programming in C, Third Edition Kelley/POHL
VGA:

* EGA / VGA a progranmer's reference guide, 2nd edition, Bradley Dyck
Kl i ewer

* Programers guide to EGA and VGA cards, 3rd Edition, Addison Wsley, by
Ri chard Ferraro

Gr aphi cs:

* Conputer Graphics: Principles and practice, 2nd edition, Foley, Van
dam Fei ner, Hughes

* The "Graphics Gens" series, currently volumes 1 through 5 (first one
edited by d assner). These books are full of useful tricks and
algorithnms, for all types of graphics related stuff from3D to i mage
processi ng

Denop Pr ogranm ng:

* PC INTERDI T (French version), PC Underground (English version) by Boris
Bertel sons and Mat hias Rasch from M cro Application/ Abacus/ Data Becker

Magazi nes:

* Dr. Dobb's Journa

* Ganme Devel oper

* PC Techni ques

* You can al so consult The Programmers' Booklist, which is a list of
books, magazi nes, emmgs, digital sources, WAWVpages, etc. of
progranm ng resources. This can be found at
http://intranet.cal/ ~sshah/booklist.htm and
ftp://ftp.intranet.cal/usr/synapsis/progbook.| st

(2.2) Where can | find sone exanple Source Code?

You can find plenty of source code for graphic effects, sound routines, and
ot her exanples in the following ftp sites:

* ftp://ftp. hornet. org/ pub/denos/code -- Included are subdirectories
whi ch are categorized depending on the nature of the effects. Most of
the interesting stuff is under graph and denosrc.

* ftp://x2ftp.oulu.fi/pub/nmsdos/programi ng -- Sane as above, but
di fferent subdirectories, of course. Also a fantastic wealth of
programm ng i nformation.

* ftp://ftp.co.iup.edu/code -- This is a mrror of the Hornet Archive's
/code directory.

As for CDROM s, the Ni ghtow CDROM series, Software Vault CD' s & Enerald
CD s have been suggested as a source of source code.

(2.2.1) I"'mno idiot--Were can | find sone REAL progranm ng info?!

Okay, okay--you don't have to yell. :-) The stuff listed above is fairly
conpl ete, but sone readers of this FAQ have suggested sone other things to
|l ook at if you didn't know about them

* Hardware descriptions of different hardware, like Intel processor
optim zations, are at http://ww.intel.com|AL/processr/ap500ovr. htm



* "Real -time" nethods of Phong shading can be found at
ftp://ftp. hornet. org/ pub/ denos/ code/ graph/ phong
* Graphics algorithms can be found in the usenet newsgroup
conp. graphics.algorithns and in their FAQ
* The PC Ganes Programmers Encycl opedia has lots of juicy tricks, and can
be found at ftp://x2ftp.oulu.fi/pub/nmsdos/progranm ng/ gpe/ pcqpel0. zip
* Mbde X programming information and |ibraries can be found at
ftp://x2ftp.oul u.fi/pub/nsdos/progranmm ng/xlib
* The PC Ganes Program ng Encycl opedia is a good collection of docunents
on VGA progranmm ng, as well as other issues of gane and deno
programm ng. There are two versions avail abl e:
o DOS execut abl e version
ftp://x2ftp.oul u.fi/pub/msdos/ programm ng/ gpe/ pcgpelO. zip
o Wndows Help format version
ftp://x2ftp.oul u.fi/pub/nsdos/ progranm ng/ gpe/ wpcgpelO. zi p

There are al so many other technical docunents on the Internet, including:

DOSREF34. ZI P : Progranmer's technical reference DOS by Dave W I Iianms
* | NTDOS44.ZI P : MSDOS I nterrupt List by Ral ph Brown
* HELPPC21.ZIP : Help PC by David Jurgens

(2.3) Where can | find sone painting prograns?

Most denp coders use DeluxePaint ][e by Electronic Arts. This programis out
of print for the IBM but you can find it in sone bargain bins or you can
purchase it directly fromElectronic Arts. It is also rumpred that if you
have the original Rebel Assult CDROM (a gane made by LucasArts), there is a
hi dden directory with sonme devel opnent tools used for the gane, and

Del uxePaint is anong them :-) If you own an Anmiga, you can easily purchase
Del uxe Paint IV for the Am ga and use that (although many argue that
Brilliance is a better product).

Anot her set of DOS users argue that Animator PRO 1.3a by Autodesk is the
best bitmap illustration programto use. For photographic bitnmap editing,
Adobe Photoshop is easily one of the best prograns; for "natural bitmp"
creation, Fractal Design Painter is the best.

There is a freeware programcalled Satan Paint, which is by the same guys as
Abuse (cool shareware gane) - you mght find it at
ftp://ftp. hornet. org/ pub/ ganes/ abuse.

There are sone good shareware painting prograns as well, such as Paint Shop
Pro 3.11 for Wndows, and Neopaint for DOS. You can find them at

* Paint Shop Pro:
ftp://ftp.cica.indiana. edu/ pub/pc/w n3/deskt op/ psp30. zi p
* Neopaint: ftp://x2ftp.oulu.f

GD / Hornet al so added: "There's a new MSDOS pai nt program on hornet called
"Grafx 2"... | have heard people talking about it on #trax. If you want to
check it out, | believe the filenane to search for is "gfx2b".. then the
rest of the filenane is the exact version nunber.”

(2.4) Where are sone mnusic conposition prograns? Wich one should | use?

For music, nost denp groups use "nusic nodul es", a format that originated on
the Amiga. MODS vary greatly in formats on the PC, however; the standard
formats right now are S3M I|IT, and XMs; sone older formats still being used
are MOD and MIM



In order to create a nodule, you need a programcalled a "Tracker”. The best
ones so far are:

Narme Loads: Saves:
Fast Tracker Il v.2.06 by Triton MOD, XM S3M XM
Scream Tracker v3.21 by Future CrewMOD, S3M STM MOD, S3M
Mul ti Tracker v1.01 by Renai ssance 669, MOD, MIM MIM
| mpul se Tracker v2.10 by Pul se MOD, S3M I T, MIM XM S3M IT
Vel vet Studio by Vel vet MOD, S3M AMS, XM AMS, XM

You can find these trackers in
ftp://ftp. hornet. org/ pub/denos/ nusi c/ prograns/trackers

Not es:

* Fast Tracker, MiltiTracker, Inpulse Tracker, and Scream Tracker are
fully functional trackers, with the follow ng exceptions:
o Fast Tracker is shareware
o The author of IT will send you a disk witer device driver if you
contribute some noney to the |Inpulse Tracker project.
* Velvet Studio is crippleware; when you purchase it, you get ful
functionality.
* |[Tis the only tracker as of 1/1/1997 that natively supports the extra
quality of Interwave cards, |ike the GUS PnP

Now, as to which one you should use, that depends conpletely on why you're
conposing nmusic in the first place. If you're just conposing for fun, then
use any tracker you feel confotable with. If you want the nost flexibility,
you shoul d probably use either Inmpulse Tracker or FastTracker 11, since they
have a ton of options; FT2 also has a built-in sanpler and sanple editor
just like the good old Am ga days. If you're conposing nusic for a deno,
however, then always namke sure you're using a tracker that your coder can
support. You're always safe with Scream Tracker 3, since the .s3mfile
format is the 2nd-nost supported format for players (MOD being the first).
Al so, ST3 has an Amiga MO editing node, so you can conpose proper MDD
format songs in that tracker as well

For more info on the different types of PC MOD formats, check out PC Denps
Expl ai ned--specifically, at this URL:

http://ww. cdrom coni pub/ denpos/ hornet/ htm / deno_ref erence. htm

(2.4.1) How can | play music nodules fromm own code?

There are several libraries for playing nusic on several denop sites. One
pl ace to get themis ftp://ftp.hornet.org/pub/denpos/code/sound; in there,
you'll find many libraries, including:
Nanme Fi | ename Format s Language
M DAS vO0. 40 ndss*. zi p Most formats, Assenbl er, Pascal
except XM C
M DAS vO0. 5x ndss*. zi p Most formats C
M krmod v2. xx m k*. arj Most formats C
Bel | s, Whistles, and Most formats, Assenbl er, Pascal
Sound Boards v.1.2x bwsb*. zi p except XM C, BASIC
CapaMOD v3. xx cnod3*. zip MOD, S3M XM Assenbl er, Pascal
C

FMODDOC2 by Fireli ght f roddoc2. zip Most formats C



Any of the above libraries are nore than enough to play nodul es on the GUS,
and some of them support many other sound cards (such as Sound

Bl aster/Pro/ 16, Pro Audi o Spectrum +/16, etc.). FMODDOC2 contains fantastic
and conplete information on file structures, period values, information,
etc. It's highly recoomended if you want to wite your own pl ayer.

(Note that these libraries are for playing MODs or MOD-rel ated formats, and
do not play MDI nusic. For that, you could try the widely available Mles

Drivers; or, if you only have a GUS, you could use UtraMD or the GUS SDK

See the GUS FAQ for nore info.)

(3.0) Is there a place on the Internet | can |earn nore about denps?
There are several, actually:

For files or information: ftp://ftp.hornet. org/ pub/denos
* For discussions or news, you have two choices, Usenet and | RC
o I RC. #coders (programmng talk) or #trax (nusic talk)
o Usenet: conp.sys.ibm pc. denos
* For Ceneral Info on the WMV you can always try:
http://ww. cdrom conlf pub/ denps/ hornet/ ht nl / denps. ht

(Note: Although this newsgroup has "denps" on the end of it, it does not
tal k about subjects such as game denpbs. For those, | ook in the newsgroup
series comp.sys.ibnpc. ganes. *)

conp. sys.ibmpc.denps is a nice place to ask questions about demps in
general, so if you have any general questions concerning denps, ask here
first. As such, we'll talk about conp.sys.ibmpc.denps first, then |IRC and
the WAW l ater in this docunent.

(3.0.1) What can | talk about on conp.sys.ibm pc.denps?

Peopl e post various things. Sone concerning Denps, others about technica
guestions, such as:

"How do | code Gouraud Shadi ng?"

"How do | code Pl asma/ Copper bars, etc.?"

"Does anyone know how to contact xxx?"

"What did you think of denmp xxx?"

"Where is the next party being held in Germany?"

* % F X 3k

Ot her m sc. postings are about new prograns com ng out. For example, if you
coded a denmo or nade sone of your source code public, |let us know about it
here. Essentially, if it's denp-related, post. :-)

(3.0.2) What can | *NOT* tal k about on conp.sys.ibm pc. denps?

Some posts conme up so frequently that many of the menbers of the newsgroup
are getting tired of hearing them Here's a list of subjects to avoid:

Subj ect Why you shoul d avoid posting this
"GUS is better than
SB! "
These argunents shoul d be posted on a sound card group
"SB is better than |ike conp.sys.ibm pc.soundcards. advocacy, not here.



aus! "
"What's the fastest This is asked way too many tines. (It is covered in

Put Pi xel ?" this FAQ as question 10.0, BTW
"mY dEnD tOTal Ly "Elite" postings are usually the mark of a "lamer",
rul ez and are ignored.
Usual |y, these are posted by people who have | eft
"PC SUCKS!" their termnal unattended :-), or by Am ga/Atar
advocat es.
"nydeno. zip, part 1 Do not post binaries in conp.sys.ibmpc.denps! Post
of 23" themin alt.binaries.denp-scene.ibmpc instead.

These ki nds of posts usually bring lots of replies--and they're not friendly
ones!

Al so, conp.sys.ibmpc.denps is NOT a binary newsgroup! Many people in
third-world or poor countries get this newsgroup the only way they can--
delivered directly to their hone conmputer. A binary file in

conp. sys.ibm pc. denps can easily cost thema | ot of noney! So, please do not
post any binaries. If you want to post a binary, please do so in

alt. binaries.denp-scene.ibmpc instead. If you want to upload a binary file
where many ot her denp people can get at it, look in the above section about
ftp sites--you can upload there as well, usually in /incom ng directories,
like ftp://ftp. hornet. org/ pub/denos/incom ng/ denos

(3.0.3) I"'mnew at this... How can | post a nessage wi thout sounding like a
total fool?

* Be yourself.
* Use commn sense; sonetimes a reply to the original sender would be
much better than posting it into conp.sys.ibmpc.denos if there's
al ready a ton of replies.
* Flam ng (sendi ng nean nessages to) other people will get you nowhere.
* Avoid long signature files.

Anot her good practice to follow when posting is to edit the original nessage
and answer appropriately; i.e. don't just reply back with all the text of
the previous senders already shown. It is usually a hassle to go through 5
pages of old replies, and then 1 sentence of answer.

(3.0.4) Can | erase ny old postings?

ONLY | F YOUR NEWSREADER PROVI DES THE OPTI ON TO DELETE POSTS. O herwi se, you
can't. Once you've posted sonething, it is posted to every newsgroup it was
bound for, and sone people may see it before you cancel it. So, think before
posting a message. |If you post something that you realize was a m stake,
cancel it (if you can) and post another one, right away, and wite in it
what you really meant. That usually stops people answering another 50
messages to the (incorrect) original

(3.1) What's IRC? Are there any | RC channels established for denos?

| RC stands for Internet Relay chat. You can find nore info about it in
newsgroups such as alt.irc, etc. Wth IRC, you can enter "channels" (like a
CB Radi 0) and discuss things with people located all around the world in
real tinme. It is a good place to stop by and ask questi ons.

As of this witing, the main two channel s concerni ng denos are:



* #coders - Concerning PC Denp coders
* #trax - Concerning PC Music Makers

Not e: #trax moved to Anothernet, so if you join #trax and nobody is there,
type "/server neato.org" or the name of another Anothernet server, like
irc. phonet.com and then try again. AnotherNet has a hone page that you can
check out if you want nore info, at http://ww. another.net. Also, #trax has
it's owmn hone page, at http://ww. spaz. com trax

There are other channels dedicated to denps and denobcodi ng:

#daskm g - Lots of chat about denos

#nl coders - The Dutch and Bel gi an scene
#denofr - French chats about denps
#codersnl - Dutch chats about denpcoding
#am gascne - Am ga denpscene chat

#suoni scene - Finni sh denbscene chat

* X X X

*

*

The above channels are on the Euro-Efnet. A good USA server for the
EuroEfnet is irc.stealth. net

Al so, lots of groups have their own channel while they're online, |ike
#massi ve and #natives. Finally, some parties have their own channel during
the party, like #asnmB5, #naid, etc. Feel free to join at any tinme... it is

fun, and fairly addicting!

For those of you who have been havi ng probl ens connecting to AnotherNet (the
| RC network that #trax has noved to and #coders is trying to nove to)
recently, | finally managed to get nmy hands on the little script that fixes
the problem

Here's what to do:

1. Start your IRC client (this script is witten for ircll).
2. Load the script.
3. Connect to the server.

Here's the script:

# Script to fix irc to work with AnotherNet "initping".
on “raw irc "PING :% {quote PONG $1-}
on “raw irc "% PING : % {quote PONG $2-}

Just take those 3 lines, and save themas "initping.irc" ... and add a |line
to your .ircrc file. Should work perfectly then.

(3.2) What's the Wrld Wde Web (WAN ? Are there any places to | earn about
denpbs on t he WAWAP

Created by university professors in CERN (Switzerland), WAVNis a network of
hypertext docunments that can connect to other hypertext docunents.
Accessi bl e by WAV "browsers", such as Msaic and Netscape, it allows you to
connect to WMWV pages, where you can read articles, | ook at pictures,

downl oad files, etc. In short, if you haven't tried the WAMVyet, you're

m ssing a whol e new aspect of the Internet.

If you're looking for a browser, try one of these three:

* Mbsaic, the original WNVbrowser, can be found in
ftp://ftp.ncsa. uiuc.edu and exists for Wndows, Mac and Uni x.

* Netscape, a very nice browser that supports additional |ayout conmands,
is available in ftp://ftp.netscape.com



* Lynx is a text-node browser that you can use on any term nal

Many deno groups in the denp scene have their own WAV home pages. It would
be too long here to list all of them however Trixter has a honepage which
expl ai ns about PC denpbs and |ists many denp resources. You can access this
page at:

http://ww. cdrom conl pub/ denps/ hornet/ ht ml / denps. ht

(3.3) Are there any newsl etters about denps?

Ot her than the irregularly-rel eased di skmags (see FAQ 6.0), there are two
sem -weekly newsletters produced for the denp scene: DenpNews and
TraxWeekl y.

DenmoNews is both a |ist of new files uploaded to ftp.hornet.org (Hornet's
home base and the |largest denp site on the Internet), news, interviews, and
articles that pertain to the deno scene. DenpNews was started by Dan Wi ght
(Pal | bearer |/ Toxic Zonbies & Hornet) and is continued by the Hornet

denogr oup.

TraxWeekly is simlar to DenoNews, but is dedicated to the nusic scene. It's
cal l ed "TraxWekl y" because it stenmed fromthe | RC channel #trax (see FAQ
3.1).

Here's how you can subscribe to either magazine (the followi ng is an excerpt
from TraxWeekl y) :

How to subscribe to TraxWeekly

TraxWeekly subscriptions are free, and can be requested in this
mat ter:

Send nail to: i stserver @nseen. azt ec. co. za
And put in the nessage body: subscribe trax-weekly [your real nane]

If you want to unsubscribe to the list, mail the same address and wite:
unsubscri be trax-weekly
TraxWeekly is also available on ftp.hornet.org:

/ pub/ denos/incom ng/info/ for the nost recently uploaded version, or
/ pub/ denos/info/traxw for all of the back issues.

DenmoNews i s published approxi mately once a week, and can be emniled directly
to you. According to each issue of DenmpNews, here's how you can subscri be:

How t o subscri be to DenpNews

Mail to : listserver@nseen. aztec.co.za
Body . subscribe denmuan-list [first_nane] [l ast_nane]

The listserver will send DenmoNews to your e-mmil's return address.
Back | ssues

O der issues of DenpbNews can be | ocated under /pub/denps/i nfo/denponews.
Newl y rel eased i ssues of DenoNews are posted to /pub/denos/inconi ng/info.

Finally, soneone pointed out that | didn't nmention the RAWnmag on-line. This
is because | don't have information on it; | expect you can search the Wrld



Wde Web for it.

(3.4) How can | contact denp people?

The easiest way to contact a denp person is to email thenm it costs the both
of you little nmoney, and avoids huge tine differences. If you can't find a
person's enmi| address, then you can try finding themon IRC (see FAQ 3.1),
posting a message | ooking for themon conp.sys.ibm pc.denps (see FAQ 3.0),
or checking the "demp contact list" that is maintained by SCouT/ SuccesS, at
http://utopi a. knoware. nl /users/rol ando. Snowran al so maintains a |ist at
http://ww. hornet. org/ ha/ pages/email.cgm . There was an ol der |ist that was
mai nt ai ned by rob@pan.com although it is at |east 18 nonths out of date.

(3.5) Are there any Denp BBS' s on the Internet?

There used to be a great one called Digital Horizons at dragon.axs.net that
has since gone down. The only other two | know is BlueWater at

http: //ww. Bl uewat er.ch and LooK BBS at

http://ww. geocities.confsiliconvalley/Heights/8481/.

(4.0) What are the different types of GUS sound cards?

There are four currently available, and their major differences are nostly
in their recording abilities:

Card Record Pl ayback
Gravis U trasound 44, 1KHz, 8-bit stereo 44. 1KHz, 16-bit stereo
Gravis U trasound MAX48KHz, 16-bit stereo 48KHz, 16-bit stereo
Gravis Utrasound ACE(cannot record) 44, 1KHz, 16-bit stereo
Gravis U trasound PnP48KHz, 16-bit stereo 48KHz, 16-bit stereo

The Gravis U trasound is not manufactured anynore, but you can still order
it from many places for cheap, |ike around $50 or so. The MAX retails for
about $179 US, and the ACE retails for about $99 US. Street (actual) prices
are usually 20%to 40% | ower than retail prices in the US

The Gravis PnP is a Plug-and-Play card nainly designed for Plug-and-Play
operating systens, |like Wndows 95, but it will work with non Plug-and-Pl ay
operating systenms as well. For prograns that don't support it directly, it
acts just like a normal GUS if RAMis added to it. The PnP has no RAM on it
(but has the expansion capability), and the PnP Pro has 512K RAM Al so,

unli ke the previous GUS cards, the PnP is based on the Interwave sound chip
from AMD, and has General M DI capability built into the card. Wth RAM
added, you can also |oad General MDI instrunents off of disk, just |ike the
old GUS cards. The PnP al so overcones some of the previous GUS |imtations,
like 1MB of RAM (you can have up to 8 MB) and the quality drop-off after 14
channels (there is no drop-off at all if used in native Interwave node).
Finally, the GUS PnP is nore Sound Bl aster-conpati ble than previous GUS
cards.

The PnP retails for $179.

(4.1) Way is the Gravis Utrasound (GUS) sound card supported nore than the
Sound Bl aster in denos?



Several reasons:

* The GUS sounds nuch better than the Sound Bl aster because it can play
back 32 channels of stereo digitized sound at once, while the Sound
Bl aster Pro/16 series can only play back 2 channels.

* Because the GUS can play back multiple channels, there is no need for
m xi ng several channels into one (like playing MODs on the Sound
Bl aster series), so nmuch less CPUtine is utilized for playing nusic.
This nmeans nore CPU tine is available for graphical effects,
cal cul ation, etc.

* Some demp coders consider the GUS easier to program

* The software devel opnent kit for the GUS was available for free as
early as 1994 (and Renai ssance's Ul traDox was avail abl e before that)
and contained |lots of hel pful source code. The Sound Bl aster SDKs, by
conpari son, have either cost nobney, or provided binary libraries
wi t hout any useful source code.

* Many denp scene nenbers have gotten free GUS cards in exchange for
programm ng denos/ganes/utilities that specifically use the GUS.

(4.2) Way is the Gravis U trasound sound card supported nore than Genera
M DI ?

Wil e General M DI has nuch higher sound quality instruments, the nunber of
instruments (and the instrunments thenselves) are fixed in nature; that is,
you cannot change any of them (If you don't like the sound of a particular
pi ano i nstrument, for exanple, you're stuck with it.) MODs, and MOD-1i ke
formats (see FAQ 2.4) allow the composer to use whatever instruments he
feels like.

Al so, General M DI boards differ greatly in price and sound/i nstrunent
quality, and a song on one GM DI board m ght not sound the same on anot her

Finally, General M DI boards usually cost over $200 for a good quality
one--which is usually unattainable, given the budget of npst denp scene
menbers.

(4.3) Has M DI been used in any denps?

Believe it or not, it has. Superunknown by Five And Then Sone (TG '94) used
M DI files and custom GUS patches for their nmusic (the denp requires a GUS
to hear the nusic properly, however; the denpo will not play the nusic on a

GM DI board). And The Phony Coders only supported the Roland MI-32 in their
denos. As for FM synthesis, it's used in a lot of places, but it's neither

M DI, nor conposed in a MDlI sequencer; there are custom FM trackers for

t hat .

(4.4) Why is the Gravis U trasound sound card supported nore than the Sound
Bl aster AWE32?

Even though the SB Awe32 is very simlar (and in sone ways, superior) to the
@QUS, it is not being accepted well by the demp community, mainly because for
along tine low1level information about the card was not available for free.
Also, up until recently, the SB AWE32 cost al nbost 50% nore than the GUS
(this has changed, however). But since the GUS was around over 3 years nore
than the SB AWE32, the GUS has nuch nore "market saturation" and existing
free source code. (Although, to be fair, Renaissance originally disabled the
drivers to find out what was going on, and Gravis took the hint and rel eased



a devel opnent kit.)

Some coders have reverse-engineered the drivers and conme up with C source
code than can not only drive the SB AWE32, but play MODs and XMs on it, even
wi th echo, chorus, and reverb effects. To find this info, visit

ftp://ftp. hornet.org/ pub/denos/ code/ sound. There are al so sone trackers that
support the AWE32: The U timte Tracker and Ramlrack. You can find these
fromftp://ftp.lysator.liu.se and other sites.

(4.5) Can | emulate the GUS with nmy Sound Bl aster?

No. The GUS perfornms so many functions over the Sound Bl aster that witing
an enmul ator woul d be extrenely difficult. Couple this information with the
fact that many denpbs take over the hardware entirely, and you realize it
makes writing an emrul ator inpossible.

Well, that's not entirely true. It 1S possible with DPM and | O perm ssion
bitmaps. It shouldn't take up nore than 20% CPU tinme on a Pentium[for
32-channel s at 44kHz], but nost people woul d consider this unacceptable.

Of course, a hardware enulator for the GUS exists. :-) It's called the GUS
ACE (see FAQ 4.0), and was designed to co-exist with your existing sound
card. They're only about $80 in the US.

(4.6) Why does ny Sound Bl aster 16 not output stereo with denps?

If the denp supports the SB16 directly, you usually get stereo and have no
problems at all. The | ack of stereo usually happens when the denp supports
the SBPro only, and it's not the denp's fault, it's Creative Lab's (the
manuf acturer of the Sound Bl aster series). The SBPro had two DAC s for each
channel, with a bit on the on-board filter controlling if the output of
those DACs was mixed into stereo or nono. The SB16's m xer does not

acknowl edge this stereo/nono filter bit--it just doesn't exist onits
circuitry. So you get nobno sound.

This phenominon is usually only present with ol der denps that support
SB/ SBPro only.

(5.0) Which video card is best for view ng denos?

The nature of denmp programmers dictates that they programthe cool est stuff
with the crappiest hardware. In other words, nost (if not all) denps require
a register-conpatible VGA card. For the best experience, you need as fast a
vi deo card as possible, because nobst video cards are the main bottleneck
when di spl aying fast graphics (the PC's nenory is nuch faster than the video
card's nenory). Here's a general guideline:

* |f your PC has a VESA Local bus (VLB) or PClI bus (PCl), then make sure
you're using a VLB or PCl card, as the speed of these cards' nenory is
at least twice as fast as a standard | SA card.

* Try not to buy a video card unless you've tested it yourself on the
store's conputer--preferably with a denp or action game, which update
the video card's nenory over 30 tinmes a second.

* |f you can't do that, then generally, get a video card based on either
the Cirrus Logic, S3, or Tseng ET4000 or ET6000 chi pset. These chipsets
are very fast. (Many ol der denpbs use special hardware tricks that m ght



only work on an ET4000; the ET4000 is considered the denp "standard".)

The Hercules Stingray uses the ARK-xxxx series chips. The Hercules Dynamite
Pro/ Power use the Tseng ET4000 WB2p chi pset. They are probably the fastest

i mpl enentation of that chipset. The Stingray w it's ARK chipst is a tad
faster under DOS and a bit nore noticeably faster under wi ndows than the
Dynanmite series.

If you really nmust have the |l astest chipset then the et6000 is the one to go
for. On a GrafixStar 600, it does around 100mb/s a second (!!). However it's
about 7% slower in wi ndows then the Matrox M1l enium-only conmes with one
channel of nulti-bank ram (wait for a card which has 2 channels as it neans
nearly 1 gig per second on the card) and the RanDAC isn't the greatest.

Finally, several people have recommended the newer revision of the Matrox

M Il enium not only because of it's fast DOS performance, but because it

i mpl ements the VESA 2.0 specification in hardware, which several hi-res
denps are starting to support. If the card doesn't have VESA 2.0 in BICS, it
can usually be enmul ated by a general - purpose VESA program |ike UN VBE by
Scitech Software (see FAQ 5. 3).

The ATI 3D Expression+PC2TV card also has VESA 2.0 in BIGCS, also with

| ow-res nodes and a true linear franebuffer. Plus, it has TV output--you can
see many denpbs on your TV set or record themto videotape. :-) However, to
do so, the board forces the screen refresh rate to 60Hz, which can screw up
denos pretty badly if they're synced to a different refresh rate.

For a current list of video benchmarks, you mght want to inquire on the
newsgroup conp. sys.ibm pc. hardware. vi deo.

(5.1) What's Mode X?

Mode X (and its variant, Mdde Y) is the slang term given by M chael Abrash
to the two nobst common unchai ned 256-col or VGA video npdes used in denos.
"“Unchai ned" conmes fromthe nmethod of "unchaining" the video nenory in order
to access it all--normal node 13 (320x200x256 colors) is "chained'. Mde X
is 320x240 and Mbde Y is 320x200.

Unchai ning the video nenory has a slight disadvantage: The nenory

organi zation is different, and is harder to programfor (it is organized in
"pl anes of bytes", which is harder to work with than the standard |i near
format of nornmal node 13). However, the advantages are nunerous; when you
unchai n video nenory, you get:

* More video nodes on a standard VGA, from 320x240 (square aspect ratio)
to 360x480 (high res with 256 col ors on any nonitor) and others

* The ability to pan across all of video nenory, as if it were a big
virtual page

* Horizontal split screen, with the lower half not affected by the
panni ng of the upper half

* 2 or nore video pages (by "panning" to an area of video nenory one
screen | ength down)

* The ability to wite up to four pixels at once with just one wite
(great for polygon filling)

In the "old days" of IBM PC denos, Mode X programm ng was the only way to
get any speed out of the slow I SA bus and sl ow video cards of the tine.
Nowadays, normal node 13 is making a coneback because of two things:

* Texture mapping, "Phong" shading, and other nodern effects are faster
to do in normal nmode 13 than in Mbde X because the
polyfiller/effect/etc. rarely wites out 2 or nore pixels of the sane



color in a small area

* Local -bus video cards (VLB and PCl) can nove video nmenmory nuch faster
t han before, and are becom ng quite common. So, it's easier/lazier to
just wite to an off-screen buffer, then blit the buffer to video RAM

Here's sone background on programr ng Mdde X

When you unchain, you are given access to all 256k of VGA RAM
Unfortunately, only 64k is addressabl e by A000: 0- AO0OO: FFFF. The VGA t hen
utilizes the plane nethod of color selection. Due to some weird hardware
"features", instead of one bit in each plane controlling each pixel's color
one byte in one plane controls the color of a pixel. This is arranged
according to the follow ng fornmula

if Mbdel3h offset = y*320 + x, then MdeX of fset =Mbdel3h_offset / 4,
and ModeX pl ane=Mbdel3h_of fset % 4.

So:

(0,0) would be at plane 0, offset O
(1,0) would be at plane 1, offset O
(2,0) would be at plane 2, offset O
(3,0) would be at plane 3, offset 0
(4,0) would be at plane 0, offset 1
(5,0) would be at plane 1, offset 1
(6,0) would be at plane 2, offset 1
(7,0) would be at plane 3, offset 1

0, offset 2

(8,0) would be at plane

(0,1) would be at plane 0, offset 80

As nentioned in question 2.2.1, excellent Pascal and C libraries for
progranmm ng ModeX are at ftp://x2ftp.oulu.fi/pub/nmsdos/programr ng under al
the "xlib" directories. You can also pick up the Mode X FAQ nmintained by
Zoonbapup // CodeX. While it's not known if this is being maintained
anynore, you can pick up a version of it at

http://ww. depaul . edu/ ~tri xt er/ docs/ nodex. f aq.

(5.2) Why is Mode 13 sonetines faster than Mode X?

Peopl e are sonetines told that blitting is faster than flipping pages in
Mode X. That depends conpletely on how intelligent your drawi ng routines are
and how fast your video card is.

For exanple: If your flat-shaded polyfiller is witten to utilize Mde X, it
can fill up to four pixels directly into video nenory with a single wite.
But if you draw conpletely to an off-screen buffer, then nove that buffer to
di splay memory on a VLB or PCl video card, then yes, a sinple rep novsd will
be faster than copying to Mbde X, because with Mdde X, you have to (in a
sinpl e case) copy 16K, then wite a couple of bytes to VGA to switch pl anes,
then copy another 16K, etc. until all 64K is done.

Here's sone quick (Pascal, real-npde) exanples for blitting

Procedure nove_repnovsd(src, dst: pointer;size:word); assenbler;
{for nmoving off-screen buffers to Mode 13 display nenory for VLB or PCl}
asm

push ds

| es di, dst

lds si,src



MoV cX, Si ze
shr cx, 2
db $66; rep novsw
pop ds
end;

Procedure copyvscreent ox(sourceseg, dest seg, count: word) ; assenbl er;
{blits 64K buffer from RAM to unchai ned video nmenory; thanks to Jussi L. for help]
asm

push ds

nov ds, [ sour ceseq]

nov es, [ dest seq]

sub si,s

sub di, di

nmov bl,1

@ oopl:
mov dx, 3c4h
mov ah, b
mov al, 2
out dx, ax
nov cx, [ count]
shr cx, 3

@ oop2:
nmov al,[ds:si]
nmov ah, [ ds: si +4]
mov [es:di], ax

add si, 8
add di, 2
dec cx
jnz @oop2
sub si, [count]
inc si
sub di, di
shl bl,1
cnp bl, 16
jne @oopl
pop ds
end;

So you can see how much nore is involved with copying Mdde X screens. There

is still an advantage to doing this, though: You can copy to a hidden video
page, wait for verticle retrace, then sinply switch pages. This ensures that
the visible page updating will be flicker-free.

Like | said, it conpletely depends on what you're doing. If you' re doing a
starfield, you should use neither of the above nmethods, since a couple of
port wites for each star is just a silly waste of cycles. For that, you'd
wait for retrace, then erase all previous stars directly in video nenory,
then draw. Even better, you wouldn't have to wait for retrace if you were
erasi ng each star as you plotted the new one, as the flicker generated by
that is al nobst inperceptible.

(5.3) This denp requires VESA or UNIVBE. Where can | get it?
Take your pick: http://ww.scitechsoft.comor ftp://ftp.scitechsoft.com

UNI VBE was officially renaned the Scitech Display Doctor, BTW



(6.0) What's a di sknmag?

A disknmag is an el ectronic nagazine or newsletter that is distributed on a
sem -regul ar basis. It usually has denbscene news, reviews, party reports,
and general ranbling. :-) Disknags are simlar to nusicdi sks (see FAQ 6. 1)
in that they are executable prograns that cone with their own reader, which
itself usually has a nice selection of nusic and interface graphics.

You can find many di skmags at ftp://ftp.hornet. org/pub/denos/ mags

(6.1) What's a nusicdi sk?

A nusicdisk is a collection of songs put out by a single nmusic or denp group
(or, in rare cases, nultiple groups--see the nulti-group nusicdi sks
Chromati ks and Epi dem c, for exanple) or nusician whose distribution medium
is a single diskette. A nusicdisk has a custom player built just for the
nusi cdi sk--it plays only the songs on the disk, and usually has a nice
graphical interface or specific information fromthe conposers on their
songs. Musicdi sks are put out whenever the group feels it has enough nusic
to put in them so they're released irregularly and infrequently.

You can find many nusicdi sks at ftp://ftp.hornet. org/pub/denos/ usi c/ di sks

(6.2) How is a nusicdisk different froma nusic pack?

A nusic pack is very simlar to a nusicdisk, but with some inportant
differences. Here's a |ist of how nusic packs are different than nusicdisks:

* Musi c packs are usually released from nusicians or music groups only
(groups who only do MOD/ S3M | i ke rusic).

* Musi c packs are usually released on a regular basis, |ike once a nonth.
* Musi c packs have no custom player/interface (some include Future Crew s
MDP pl ayer, however, which is a generic player that can have its nenu

custom zed).

The point is that, traditionally, nusic disks fit onto a single disk and
have their own player, as per the Amiga or C64. So, ultimately, if it
doesn't fit on a disk or come with it's own player, it's generally not
proper to call it a musicdisk.

Many peopl e disagree with the above viewpoint, but nost of those people are
pure nusi c scene people, not denpbscene people. Since this FAQis for
conp. sys.ibmpc.denps, | stick to the denpo vi ewpoi nt.

(7.0) How can | create or join a deno group?

Advertise. Posting a nessage on your | ocal denp-oriented BBS or on

conp. sys.ibmpc.denos is probably a good way to start. You can also talk to
anyone on the usual | RC channels (see FAQ 3.1), or search denmogroup's WAW
pages (see FAQ 3.2). You could even contact individual groups directly

t hrough enmil .



(7.1) Whatever happened to Future Crew?
(As of 5/10/96:)

As a group, nothing official (ie., they haven't disbanded officially yet).
Henchman has hinted that they will probably do a denp for Wndows 95 as soon
as the Pyram d3D chip hits the market.

Commer ci al

* Psi, Trug, and Trug's brother designed and created the Pyram d 3D chip
which is supposed to be the fastest 3D accelerator chip in the PC
worl d. Boards using this chip should be ready by Decenber 1996. You can
get nore info on it at http://ww.tritech-sg.com nm pyra/index. htm

* Most of the nenbers of Future Crew fornmed Renmedy Inc., a ganme conpany.
Their first gane, Hispeed (a racing gane), has already been picked up
by Apogee and should cone out sonetine in 1996. Gore studi ed business
in school so that he could | ead the conpany.

* Purple Mtion has done nusic for Bloodhouse, an Am ga game conpany, and
continues to wite music for ganme conmpanies. It is also runored that he
is cutting a techno al bum

Denos:
* Purple Motion has contributed nmusic to EMF since 1991, and continues to
contribute to productions by Plant, a group forned from nmenbers of both
EMF and Sonic PC.
* Pixel is in the arnmy as of this witing, but continues to draw for
ot her groups.
Per sonal

* Sonme nmenbers are in the arnmy as part of the mandatory Finnish arny

servi ce.
* Skaven is at a Disney cartooning school in Ireland, but it's runored
that he will return before conpleting his four years there.

(7.2) Whatever happened to Triton?

Triton has just about switched fromdenps to commerci al ganes. They keep
their nane, but don't produce denps any nore and don't plan to.

(As of 5/10/96:)
Commer ci al

* They are finishing up a ganme called Into The Shadows that offers sone
of the best 3D graphics in a PC gane. It's also one of the |ast ganes
to be progranmed in pure assenbler. It is supposed to be nmuch faster
than I D' s Quake.

* Li zardking occaisionally enters conpos and |l ends his nusic talents to
ot her groups.

* Triton also continue to maintain and update Fast Tracker 2.0x (see FAQ
2.4), one of the best trackers ever created.

Per sonal



* Vogue, M. H, and Lizardking were in California for a bit finishing up
t he gane.

(7.3) Whatever happened to Cascada?

Cascada has gone through a couple of changes since 1994: First they split up
into Cascada VR, a conmercial venture, and the remaining nenbers joi ned

| nphobia for a while, although that didn't |ast.

(As of 5/10/96:)

Commer ci al :

* Cascada VR reportedly has a very nice virtual reality 3D engine that
they are trying to sell for the use of a game conpany.

Denos:
* Zodi ak continues to conmpose music, both in general and for Cascada deno
producti ons.
* New nenbers of Cascada created an intro for TP95 (which had really nice
shadows, BTW.
Per sonal
* Not hing known at this tinme. Anyone?
(7.4) Whatever happened to Twilight Zone?
Twi | i ght Zone gained early popularity with funny denpbs that were the first
to support the GUS (Jungly Kitchen and Monty Python). Since then, they've
formed a ganme conpany.
Conmrer ci al
* Twi light Zone is now a gane conpany with their first game, Interpose,
publ i shed by Webfoot Technol ogi es. You can downl oad the shareware
version of their ganme from http://ww. webf oot games. com
Denos:
* | nactive.

Per sonal

* Not hing known at this tinme. Anyone?

(7.5) Whatever happened to Byterapers?

Byt erapers are arguably the ol dest surviving denogroup, starting out on the
C64 and Amiga, and currently doing projects on both the C64 and PC. As for
their current status, they put out a press release, which, ah, speaks for
itsel f:

Byt erapers, Inc., a denmogroup celebrating this year their
10t h anniversary, has entered the PC denpscene on 1lst weekend
June 1996, by releasing the demo "Drill Me, Please Me"

i n Abduction'96 denoparty in Qulu, Finland.



This first PC-rel ease ever took part in Abduction's denoconpetition
and won the first place by a groovy margin of alnmpst tw ce as
much votes as 2nd or 3rd participants.

The wi nning of a denpconpetition with Byterapers' first PC-rel ease
is a great way to show that this 10 years old group is stil

alive and active, and continues our already established line

i n Abduction'96 denoparty in Qulu, Finland.

Products like the Wrld of Code -series (WOC, WOC 2, WOC 3) and
Extrenmes are top notch rel eases on C-64 -denpscene, and our three
| atest entries in denpconpetitions have gained two wins and

one second place, which are nicely supplenented by "Drill M,

Pl ease Me"'s instant success.

Byt erapers' history spans fromthe year 1986, when four little
woul d-be fellas started using nanme "Byterapers" on their

small releases. In two years group had grown into nulti-nationa
and rather fanpus, starting 1988 on Amiga. In 1989 the group
stopped C-64 activities and concentrated on maeki ng career on
the Ami ga, making rather well there as well. Around 1991-1992
group started a long sleep, resting fromearlier efforts

and doing a lot of own inner stuff, picnics, ByteParties etc
but never finishing any products.

Fromthis six years period Byterapers, known in short as (B),
had rel eased around 150 denps on C-64, not counting intros
or other small stuff, a countless nunber of cracks and
all-time high position as NO9 in world' s cracking-group
charts (an activity which was | ater banned and stopped conpl etely),
seven nusi cdi sks on Ami ga, about 20 Am ga-denpbs not counting
intros and other small stuff, bunch of weird fun-rel eases
an uncontested fame of heavy partydudes al ways drunk,
noi sy, doing strange stuff, |ooking strange, wandering from
bar to bar but overall being quite harm ess.

(B) nmade coneback in 1994 by releasing the Wrld of Code -denp
in spring' 94. This resulted in many scene-awards |ike:
-coneback of the year

-denogroup of the year

-deno of the year

-coder of the year

As voted in _several _ |eading C 64 disk-publications.

As looking into 1996 and forward, (B) plans to exist and booze,
and rel ease occasinal denmp on C-64 and PC when feasi bl e.

Byt er apers' side conpany, the "Byterapers Myvie Productions”
s also finalizing the 4th Byterapers world-class, high quality

home novie known as "Splattered Death Il - River Runs Red",
hopefully hitting audi ences this sumer is we nanage to scrape
coupl e bucks to pay the canera rents to they'll let us edit the
film

Earlier Byterapers Myvie Productions Big Mney Geat Quality
whol e-evening all-famly no-blood filns are:

Spl attered Death

Fochrybeni s

(B) Files

the latter being the hugel y-successful and fanmpus X-Files parody.
Foll owup com ng this autunml On plans al so "Byterapers goes Doont



Byt erapers - a pain in your arse
Byt erapers - the reason for your erection

O ficial warning bit:

"Byt erapers is dangerous for your brain. Booze kills braincells.
O ficial Byterapers nenbership-requirenent is to be able to consune
huge amounts of al cohol ."

"Byterapers is no denogroup. It's is way of life."

(B) nenber st at us:
NAmM (Loc) E-Mil Kone*WasMachts

(B) Pielavesi

Nico - Am ga*gfx

Lasse - -*hitman

Proton - -*hitman, wall

Enema - *hitman, king fartTanpere

M. Sex bl50542@roffa.cc.tut.fi C64*kooder,|laatta

Dr. Dick t136344@roffa.cc.tut.fi C64/ Am ga*kooder, hw huru- ukko, guru
Birra jsoini @ip.fi PChitman, nyy halvalla, sheepish partyguard

(B) Savon SNTL

Reznor - -*hitman, kil judoctor, novie nmaster

Hazard hazi @i nhost.fi Am ga*hitman,teknokko, gamemast er, warl ock, hi rnu
Jazz jazz-b@reenet. hut.fi -*nuzza, party, Her Royal Cuteness

Grendel j kauppi n@rui kku. j nmp. fi C64/ Ani ga/ PC*hi t man, hirmu

Kasper jarkko.sonninen@ut.fi C64/PCrkooder, hitman

Prof essor Fate PCthitman

Lanttu U. S. Arny on PC*kooder, hw hur u-ukko, hi t man, of fi ci al mascot
T.0.B - PC*rnruzza, hitman

Si vu - PCrkooder, hirnu

(B) Muuall a

| cemann Vantaa - PCrhitman, expensive partyguard (batnman)
TP Hel si nki/ Sonmero ponppuj u@t ki . hel bp. fi Ani ga/ PC*kooder
M ke Jyvaskyla - C64*gf x

Jate Jyvaskyl a ? PC+gf x

M cron Raahe mhyvonen@atol .fi on PCrhitman

Al bert Hel sinki ? Am ga*hitman

Kemu Qulu nysti @tekt.oulu.fi C64/ Am ga*Desi gn, juoppohul lu
Kraku ? cracker @reenet. hut.fi PC*kooder Ruatti/ Tukhol ma
Dr. Star ? ?2*?

CSA f93-caa@ada. kth.se ? ?2*?

Speed- Head damaskus@l gonet. se ami ganuzzak, 3d, uni x ja nettaus

This press-rel ease has been witten while drinking Heineken-beer
by Grendel /Byterapers, the founder of whole stupid group.
Have fun.

Ps.
Availability of the denmp will be accounced, nmaybe party-organi zers
will spread it bu twe'll nake a fixed version.

grendel / ( B)

Jukka O. Kauppinen Mail: Sankarinkatu 9A3, 74100 |1 SALM , FI NLAND
Jour nal i st E- Mai | : j kauppi n@ui kku. j np. fi
M kroBI TTI Tel / fax +358-77-24225

Byt er apers I nc. Ami ga 500/ 1200(030), PC486, CD32, C64, Spect rum

(7.6) Whatever happened to Vibrants?



Vi brants was one of the nost fanobus and all-around |iked groups on the C64,
wi th many fanmous mnusici ans who have done work for various video ganes on
various platfornms; they also dabbled in PC Adlib music, producing arguably
the best Adlib nusic and Adlib tracker ever. They are now fully migrating to
the PC, as this press release illustrates:

Vi brants has now started on the PC.

If you need nusic for a ganeproject, feel free to contact Vibrants at
this adress :

Vi brant s

Co. / Thomas Egeskov Petersen
Mer kurvej 2

6600 Vejen

Vi brants started on the 64 quite a while ago, and has over the years
energed to a varity of platforns. We work nostly on the PC nowadays,
in formof nods, nmidi, or CD (Wich ofcourse plays on any CD Rom based

pl atform

Vi brants Menber are :

Thomas Mogensen (aka. Drax )
Tor ben Hansen (aka. Metal)
Jesper O sen (aka. JO
Jens Christian Huus (aka. JCH)

Thomas Egeskov Petersen (aka. Laxity)

Feel free to contact us, in case you're interested

(8.0) What's a Demp Party? What's a Deno Conpo?

A Denp Party is just that--a party cel ebrating denos. People bring their
conputers, show off effects, watch denos, track nusic, etc. They're usually
on the small side; no nore than 50 people.

A Denp "conpo" (Euro slang for "conpetition"), on the other hand, is a
conpetition where prizes are given to the best denbs and intros. Wile
parties are small, conpos are |arge. Conpos are usually over 400 people (the
| argest are The Party and Assenbly, which usually host over 3500 people),
and are nostly held in schools because they're easy to rent and don't cost a
ot of nmoney. Activites are held all 24 hours of the day, so it's difficult
to get sleep and not miss something cool. As a result, many people sinply
don't sleep during a compo. :-)

After a party or conpo, sone groups put out "party reports", where you can
see pictures taken at the party/conpo and read text describing the results
of the conpo, and see pictures of events and people at the conpo. One place
you can find party reports is http://ftp.hornet.org/pub/denps/party

(8.1) When and Where are Deno Parties hel d?

Much to the chagrin of North Anerican 'sceners, npst denp conpos are held

overseas, in Europe. Only one recurring deno party, NAID, is held in North
Anmerica (Montreal, Quebec, Canada), although it is runored that after 1996
there will not be any nore; Eclipse '97 is runored to take over.



Some Denp conpos are held every year at roughly the sanme tine:

* Assenbl y: August
* The Party: Christnas
* The Gathering: Easter

aschl ud@ut el ca. ascom ch (Denis Schluchter) was nice enough to wite up this

schedul e for the FAQ

DEMO EVENTS ' 95:

Bi zarre 9/ 10 Sept enber Etten- Leur, Holl and
W r ed 3/ 4/ 5 Novenber Mons, Bel gi um
The Party W nt er

DEMO EVENTS ' 96
The Partypl aces nay change! (I took those fromlast year )
X Spring Utrecht, Holland
The Gat hering
NAi D Canada
Abducti on
Sonmewhere in Holl and Sunmer Roosendaal , Hol | and
Juhl a lisalm, Finland
Bushparty
The Summrer Encounter Denmar k
Assenbl y Hel si nki, Finland
Gasp Mont pel | i er, France
W red Fal | Mons, Bel gi um
The Party W nt er

Phoeni x / Hornet offered this nore up-to-date (hey,

wel | :

O her Regul ar Denp Parties:

Spring: X Hol | and Si
Cache Hungary Si
Sat ur ne France Si
Scenest Hungary Si
Mekka/ Synposi um Ger many Si
Surmmer: Abduction Fi nl and Si
Enl i ght Russi a Si
Euskal Spai n Si
I cing Sweden Si
Renedy Sweden Si
Sunmmer Encount er Denmar k Si
The Scene Si ngapor e Si
Fal | : Bi zarre Hol | and Si
Movenent | srael Si
W red Bel gi um Si

O her than this list, you can find nore denp-rel ated events

nce
nce
nce
nce
nce
nce
nce
nce
nce
nce
nce
nce
nce
nce
nce

1995
1994
1994
1995
1996
1994
1995
1995
1995
1995
1995
1995
1994
1995
1994

it's his job :-) list as

code on hornet.org
X9?

CAC9?

SAT9?

SCE9?
MEK9?/ SYMD?
ABD9?

ENL9?

EUS9?

19?

REMD?

SE9?

TS9?

Bl Z9?

MOV9?

W R9?

at

http://hagar. arts. kul euven. ac. be/ ~sdog/ party/ which Iists other WAV pages

dedi cated to denp parties and denp conpos.

(8.2) How are Denmp Conpos judged?



Good question. First, a point systemhas to be agreed on. There are many
ways of doing this; for exanple, at NAID 95, each denp was given up to 5

poi nts for graphics, progranm ng, nusic, and overall design. In this case,
the denp with the highest total point value won, the 2nd higest cane in 2nd,
etc. Second, if there are way too many entries, all entries go through a
presel ection process, where an informal vote disqualifies substandard
entries. (This step only applys to conpos with a judgi ng panel; see bel ow.)

Now, who actually does the judging? Usually, there are two different
nmet hods: A public vote, and a judi ng panel

* Public Vote: The people attending the conpo vote on the denps shown.
Pros: The public can't conplain about the judging, since they were the
ones who voted. Cons: The public is usually way off. Wiile the crowd
consi sts of true professional programmers, nusicians, and artists, they
usual ly vote highest for denps that have "flash" and "pizazz", ignoring
the actual quality or design (or |ack thereof).

* Judgi ng Panel: A panel is created, usually with a cross section of
programmers, nusicians, and graphicians. The panel can not have anyone
init that's involved in some way with the denps being voted upon
Pros: The judging is usually fair. Cons: The public usually disagrees
with some of the judge's decisions, especially during the presel ection
process.

Pl ease note that any of these nethods is not necessarily better than any

ot her. Sonetinmes they're conbined in sone way, |ike NAID 95, where there was
a public vote that determ ned who got the "public favorite prize", and a
judgi ng panel, who determ ned the "offical" 1st-10th place order and top
three prizes.

(9.0) Why aren't there any W ndows/ W ndows 95 denps?

Probably for the sinple fact that Wndows does several things to restrict
the typi cal denocoder, including inhibit system performance, and restrict
direct access to hardware. These limtations have workarounds, but it's so
much easier to just dive in under DOS with assenbly | anguage that nobody
wants to make one.

W ndows is generally | ooked down upon in the deno conmunity, because of it's
sl ow speed and huge size; many joke that it's one of the |anest denps ever
witten. :-)

W ndows 95, on the other hand, has some possibilities for being a deno
platform with it's DirectX API. DirectX has direct interfaces to

har dwar e- - Di rect Sound, DirectDraw, etc.--so it's possible to circumvent the
limtations |listed above. Still, the APl is overhead, so by default it can't
be as fast as raw DOS, and as such is still | ooked down upon by denpbcoders.

If you're interested in coding denps for Wndows 95, you can order the Wn95
Game SDK directly from M crosoft conpletely free-of-charge, or download it
fromtheir web site at http://ww. nmcrosoft.com If contacting them you
just need to tell themthat you are "porting your games which you have under
devel opnent to the Wndows 95 DirectX platfornf. The Gane SDK (GDK) i ncl udes
Direct Draw, DirectSound and DirectPl ay.

But in order to fully devel op Wndows 95 apps, you m ght need the Wn32 SDK
too, which cones with the "M crosoft Devel oper Network (MSDN) |evel 2". This
costs around $500US per year and it includes all MS' SDKs (about 30 CDs),
and it cones with a quarterly update service too.



If you want to learn nore about DirectX, consult the follow ng |inks:

* http://ourworld. conpuserve. com honepages/stant/ - Cutting-Edge Direct3D
Pr ogr anmm ng

* http://ww-scf.usc. edu/ ~permadi / ganel i nk. ht m - Floating Point's Gane
Devel opers Resource List

* http://ww. enpl oyees. org/ ~mnorton/ - Spells of Fury: Direct X
Progr amm ng

* http://ww. mat hemat i k. uni - mar bur g. de/ ~rusi / m kdx/ m kdx. htm - M knod
For Directsound Honmepage

* http://ww. m crosoft. con nedi adev/ - M crosoft Devel oper Network -
Interactive Media

* http://ww. readmedot doc. com’ 1572313307. ht m - Direct X Game Programm ng
for Mcrosoft Wndows 95 w CD, by Leavens, Al ex

* http://ww. rosennader.conflar/Direct X! DirectDraw. ht l - DirectDraw
Pr ogr anm ng

* http://ww.silvercrk.com directx/ - DirectX Devel oper's Page

* http://ww3. hnt. edu/ ~t senpl e/ ganes/ wi n95. htl - Hot W n95 Gane
Progr anmm ng

Luc-Eric Rousseau had this to contribute:

Ok, here are ny coments (as a W ndows devel opper).

The Direct X allows programmer everything they do in DOS, but doesn't save
you nmuch work. It is just neant as a clean and safe way to use the
hardware directly under Wndows 95. As such, denp coders can wite the
code the way they like -- all assenbler, if they like, and they _wll _
gai n nuch performance by doing that. These denbps will_ however al ways
run slower than in DOS, of course, but they will be nore user-friendly (no
cl ean reboot, conpatibility will all sound cards, ect).

Denp coders will have no interest in Direct3D - they benefit from
custom nade 3d routines, and anyway that's the whole fun of witting
denps. Direct3D might be used by art-oriented groups.

Direct sound is like programm ng a very easy to program new audi o card.
I"'msure it's possible to port a DOS nod pl ayer over to windows in |ess
t han one week. Even without it, taking a |look at Mod4Wn tells you
there's a lot of nusic to be played under W ndows.

The only problemis that docunentation is hard to understand for
medi um | evel W ndows progranmmers . But it's a bit like VESA, it has been
a gourou thing for long, but (really) not anynore.

The DirectX SDK is less than 6 nonth old, it will take at |east a year for
people to be at ease with it. Many groups will junmp over to Linux

i nstead, but the audience just isn't there. O course, DOS will always
wor k! But debuggi ng ease in other environment will nove people to other
environnment. It just isn't fun to debug a DOS program - unless you're
wel | equi pped with a dual -nonitor setup/

My prediction is than in one year, you'll see as many denps under

W ndows95 as you see VESA denpbs now : still a thing for programmers with
pl enty of experience. The first few ones will get plenty of attention,

t hough.

(9.1) Way aren't there any Linux denps?

There's one, actually: Hard Rox by Skal. But considering that Linux is a

fast 32-bit nultitasking operating system and that good optinizing conpilers
are free under Linux, you might think that many nore denps exist for it. But
whil e sone screen savers that use Linux's SVGAlib night be considered denos,



"true" denps haven't caught on (although many claimthey are porting their
denos over to Lunix).

One possible reason for this is that the nultitasking nature of the OS neans
that the CPU cannot be dedicated to any one critical task--for exanple, the
i nner | oop of a texture-mapping engine, or vertical-retrace interrupts, or
anyt hing el se requiring exclusive use of the CPU. Another possible
explanation is that even if dedicated CPU attention was possible, it is
difficult to do so without witing a device driver, sonething that many
denocoders are not willing to do. Still, it seens a bit nore likely that
denps will be witten for Linux before they are witten for Wndows, if only
for the fact that Linux is free and fast.

(9.2) Are there any denps that run on PC platforns that aren't DOS-based?

Only two that | know of: An OS/2 denmp has been written for OS/2 3.0 (0OS/2
Warp, with MWM 2 extentions installed) called Peripheral Evolution OS/ 2 by
Ethos. It also cones with its own source code. A denp for Linux al so exists,
Hard Rox by Skal. It won the Wred '96 deno conpetition, and it runs in DOS
as wel | .

There is a ongoing project to create an operating system exclusively for
writing denps, called the DenOS project. You can find information about it
at three possible places:

* http://ww. cdrom com pub/ denos/ i nf o/ DemOS/
http://ww. ifi.uio.no/~dag-erli/denos/
* http://ww. skol esj ef en. osl 0. no/ skol e/ per sbrat en/ hj emresi der/ denos/

The first URL |isted (cdromcom is the fastest for people in North Anmerica.

(9.3) | don't owmn a PC. Are denps witten for other conputers?

Several , actually. Denmps didn't originate on the PC, they've been around for
over a decade, having grown fromthe cracktros that software pirates used to
tack onto their rel eases. Nowadays, denogroups are not related to cracking

groups anynmore; in fact, nobst PC denpgroups were never related to a cracking

group.

Denps exi st/ have existed for the following platforns (listed in approxi nate
chronol ogi cal order):

* Apple ][ (in a cracktro formonly, to ny know edge)

* C64 (where the denp scene was truly born)

* Amstrad CPC (it was very popular in Europe, especially in England and

in France, at the sane period as the C64, and there have been good

denos for it. Check ftp://ftp.nvg.unit.no/pub/cpc or

ftp://ftp.ibp.fr/pub/anstrad for the enulator and software...)

Conmodor e Pl us/ 4

Spectrum 128

Apple J[gs

Atari ST

Am ga (where the denp scene flourished into new territory)

Atari Fal con

Maci nt osh (Harassnent, Erotonmania, Frivilous Exodus, and Mrror |nage

are a few, | believe they require a 68030)

| BM PC

* Arcon Archinmedes (This is a RISC PC. There have been denpbs for that
conputer at the Synposium Party held in Hamburg, Germany.)

* % F X X X %

*



Some denps exist for game consoles! No, |I'mnot lying. There are sone
denogroups for the Super NES, for exanple, that connect to the SNES through
a "cart copier" connected to an Ami ga, and they program the machi ne that
way. The SNES has a decent sound chip and texture-warping built into the
machi ne, so | guess some people got curious. :-) Check out

http://ww. fut ureone. con’ ~damaged/ Consol es/ SNES/ denps. html for sone

exanpl es.

(9.4) Are Amiga groups migrating to the PC?

Wth the death of Commpdore and the future of the Ami ga no | onger clear
some groups have decided to nove partially or fully to the PC. In recent
nont hs the PC denp scene has seen nusic, graphics, or entire denbs by
menbers or fornmer nenbers of CNCD, Oxygene, Bonb, Silents, Scoopex,

Byt er apers, etc.

Nooon has had contributions fromsonme Sanity nmenbers (Mby and RA); many
menbers of Pulse are fromthe Am ga scene as well (DreanDeal ers).

Oxygene is actually ex-Atari and an ex-Am ga group. :-) Oxbab and conpany
wrote one of the best denpbs for old Atari ST machi nes.

(9.5) Are there any Java denps?

As of the nmonment, nothing serious denp-related exists for Java, for a couple
of reasons:

* Java, as a language in general, specifically prohibits you from
nodi fing the hardware directly. This nmakes it difficult to program your
own graphics or sound routines with any degree of speed.

* Java on personal conputers is usually an interpreted or p-code
| anguage, whi ch does not deliver the speed that denps demand. This
coul d change when Sun cones out with the Java chip and Java conputers,
however .

Many people are trying, however. http://ww. hornet. org/pub/denps has a |ink
to Denp Java that lists sone demp effects on the web. There are ot her
sources as well:

* http://ww. uni-kobl enz. de/ ~cohnen/ SI MPLE. HTM - Phong shadi ng

* http://ww.dur. ac. uk/ ~d405ua/ Pl asna. html - Plasma, with frames per
second di spl ay

* http://ww. assenbly. org/javaconp/ - Assenbly Organizing is hosting a
Java demp conpetition at this URL.

(9.6) Why aren't there any BeBox denps?

There are no BeBox denps because the platformis too new, and hardly anyone
owns one. However, the Bebox seens |ike one of the best new machines to comne
along for denos. As far as fast graphics are concerned, the Be product deno
has a part where it plays 6 true-color video feeds onscreen sinmultaneously,
wi t hout choppiness. Plus, it has a standard sound interface.

For nore info, check out the Be honepage (http://ww.be.con’) and the Be
newsgroup (conp.sys. be).

Techni cal / Progranmm ng | nfo:



(10.0) What's the fastest PutPixel?

There are two basic version: One that uses a | ookup table, and one that
doesn't. The | ookup-table version is the fastest.

Non- | ookup-tabl e versi on:

Procedure Put Pi xel (X, Y: Wrd; c:Byte); Assenbler;
Asm

nov AX, 0A000h

nov ES, AX

nmov AH, Byte Ptr Y

mov BX, X

add BX, AX

ShR AX, 2

add BX, AX

mov AL, c

nov ES: [ BX], AL
End;

Lookup tabl e version:

Var
lut : Array[0..199] O Wbrd;

Procedure PutPixel LUT(X, Y : Wrd; C: Byte); Assenbler;
{ code from Jannie Hanekom }
{ optim zed by Andreas Jung }

Asm
mov  BX, Y
add BX, BX
mov  AX, 0A000h
mov ES, AX

mov  BX, Word Ptr lut[BX] { Note: BX not changed within 2 cycles }
mov  CX, X
add BX, CX
nov AL, C
nov Byte Ptr ES:[BX], AL { Again 1 cycle before nmenory nove }
End;

Just make sure you fill the | ookup table before you use the procedure, with
sonmething like for i := 0 To 199 Do lut[i] :=i*320.

Kneebi ter has provided 386 protected-node equival ents:
;eax - color
;edi -y

;ebx - x

; The fastest (?!'?) non-table version

shl edi, 6 ; ebx *= 64 3 cl ocks
| ea edi, [edi*4+edi] ; ebx *= 5 (64*5 = 320) 1 clock
nov [ edi +ebx+0a0000h], al ; menory ref

; The fastest (?!?) table version

nov edi, [edi*4 + table] ; menory ref
nov [ edi +ebx+0a0000h], al ; menory ref

What many people don't realize is that the real fastest putpixel is the one
i nside your own code, polyfiller, or whatever, because the tine it takes to



push the registers on the stack and call the function takes nore tine than
actually plotting the pixel! So, try to incorporate these nethods into your
own programinstead of making a function you call out for

(10.1) How do | programa Vertical-Blank Interrupt?
A VBI can be done with sonething like this:

proc I NT8 ; VBI
Set VGASt ar t Addr ess ; opti ona
Wi t For VRT
Set Pal ette ;optional...
Reprogranliner ;with a rate FASTER than the screen refresh rate
EO
end

This can be expanded further into a systemthat reaches any scan line, |ike
this, for instance:

proc I NT8 partl ; VBI
Wi t For VRT
Reprogranli mer ; nake the int occur in the mddle of the screen
; or any scanline you want
Set | nt 8Vect or (I NT8_part 2)
EO
end

proc INT8 part2 ; some scan line X -interrupt
Wi t For HRT
DoSonmeFancySt uf f Wt hTheScr een
Reprogranili ner ; nmake the int occur before the VRT
Set | nt 8Vect or (I NT8_part 1)
EO
end

Just add as many parts to this thingy! For a good exanple, check the
producti ons of White Shadow Renai ssance (no |onger in Renai ssance, though).
There are some of themin ftp.hornet.org. For a start, take a | ook at
DoWhackaDo and DeadBeat BBS-intro

Here's a protected node assenbl er exanple. The main thing that will change

for other asm based | anguanges is the interrupt hooking.

. 386p
code32 segnent para public use32
assunme cs:code32, ds:code32

i ncl ude pnode.inc

public VBI _function
public frane

; DATA

DELAY EQU 16805

ol d_pnode_irqg0_vect dd ?

ol d_rnode_irqg0_vect dd ?

i rqO0_buffer db 21 dup (?)
ol d_pnode_irql_vect dd ?

ol d_rnode_irqgl_vect dd ?



irql_buffer
VBI _function
frame

; CODE

_main:

cal
cal

; bl ah,

cal
cal
j mp
hooki rq1:
nov
cal
nov
nov
cal
nov
cal
nov
ret

unhooki rql:
nmov
nmov
cal
nov
cal
ret

new rql:
push
in
nov
out
pop
st
iretd

hooki r qO:
cl
nov
cal
nov
nov
cal
nov
cal
nov

;| assunme that the tiner
; startup and

; why |

; atleast one tiner

db 21 dup (?)
dd ?
dd ?

VBI _function, offset _ret

hooki rql
hooki r g0

bl ah, bl ah..

unhooki rql
unhooki rq0
_exit

bl, 1
_getirgvect
ol d_pnode_irql_vect, edx

edx, offset newirql
_setirqgvect

edi, offset irql_buffer
_rnpmirqgset

old_rnode_irql_vect, eax

bl, 1

eax, old_rnmode_irql_vect
_rmpmirqfree

edx, old_pnode_irql_vect
_setirgvect

eax
al, 60h
al, 20h
20h, a
eax

bl, 0
_getirqgvect
ol d_pnode_irq0_vect, edx

edx, offset newi rq0
_setirgvect

edi, offset irq0_buffer
_rmpmirgset

old_rnode_irqg0_vect, eax

is inits normal
have the I SR reprogramthe tinmer for ne.
do the hooking early in the program set up
i nterrupt goes off.

; notice that | initialize
; VBl _function before hooking
; the IRQs

hook the keyboard

i n pnode

and in real node, just in case.

unhook real node kb | RQ

unhook prode kb | RQ

just conpletely ignore the keyboard

see coments from hookirql

node of operation at program
That's al so
to make sure that

"Il synch the timer to the



; routines later in setup.

st
ret
unhooki r q0:
cl
nov bl, 0
nov eax, old_rnode_irq0_vect
cal | _rmpmirqfree
nov edx, ol d_pnode_irq0_vect
cal | _setirgvect
nov al, 00110110b ; timer 0, 16-bit counter, node 3
out 43h, al ; resets the tiner. \What about
xor ax, ax ; reseting the tinme based on the
out 40h, al ; CMOS clock? Their tinme will be
nov al, ah ; wrong.
out 40h, a

; this resets the timer to its normal node of operation

st
ret

new r q0:
pushad
cl

call wait_retrace ; retrace is 1/70th of a sec, tiner is usually 1/1i
; of a second. No problem before first setting thi
; timer of having recursion. After that the tiner
; set for one shot, so there's no way the | SR goes
; of f twice.

; The CLI instruction just before doesn't hurt eit

;o)

; reprogramthe timer here..

nov al, 00111000b ; timer 0, 16-bit counter, node 4 (one s
out 43h, a

nov ax, DELAY ; the delay is just under 1/70th of a se
out 40h, al ; want to wait too long and miss the ret
nov al, ah ; alittle roomfor interrupt |atency ani
out 40h, al ; that run nearer to 68 Hz refresh

cal | [VBI _function] ; put your blitting routine here?

; poll the nusic player here.

makes life a little easy if the nusic is at a certain BPM

inc frame ; frame count
nov al, 20h

out 20h, al ; EO

popad ; restore stack
sti ; set interrupts
iretd ; return

code32 ends
end



(10.2) How long is one "clock cycle" on a particular machine?

It's the sinple speed of the conputer (xxMhz). So, for a programthat syncs
with the vertical retrace, if the programis run on a 486/33 for exanple,
then for each retrace there is only 33000000/ 70 = 471428 clock cycles to
spare.

(10.3) How do you do environnent mappi ng?

If you've done a texture mapper, you're not far away from an environnent
mapper. Say you want to environment map one face of an object. For each
vertex, get the vertex normal (it's just the average of all the nornmals of
the connected faces), then convert that into spherical coordinates (Rho,
Phi, and Theta; although Rho doesn't matter since normals are length 1)..
wel | Phi and Theta are now the spherical direction of that vertex. Wat you
do is, you use these two angles as the | ookups into a giant spherica
texture map that theoretically surrounds the object. There are many ways to
do the "wapping" of the sphere... | just took a 256x256 image, centered it
at the front, and curved the corners towards the back (which would be 128,
pl us/ m nus phi in one direction, plus mnus theta in another; you get the
idea... | can post the exact fornulas if you can't figure 'em out, but
they're very sinple). Wth this, you just use those two angles, process the
values into your wapped texture to find the texture UV at that vertex. Do
that for all four vertices and texture map as usual. Do it for all faces,
and you've got your envmapping.

Not e though, that for all sphere objects (and note that a cube is just a
6-si ded sphere) with the map in the center, the vertex normals ARE the

normal i zed vertices, so it will give sone strange results... it's better to
use objects that don't have the nornmals equal to the vertices thensel ves,
just so the envnapping | ooks legit. :-)

(10.4) How can | do a DWMA Put pi xel or DVMA Memto-Mem copy?

You shoul dn't bother. Not only is the DVA controller limted to 64K
segnments, but only on the slowest PCs (we're talking 8086 here) is it
faster than doing a REP MOVSW

Still, DMA nmenory transfers take no CPU tinme at all, but you still shouldn't
use them because they're just too slow on nodern PCs. If you really want to
do it anyway, just to see if it works, here's a small article from 1989 by
Patrick & David O Riva that can help you. Renenber, in 1989 on a 286, this
was faster than REP MOVSB. By the 386, however, a REP MOVSD was faster, so
this is reprinted for historical reference only.

DVA Transfers for FAST Menory Moves

If you ever have the need for super fast nmoves of blocks of menory and you
can put up with a lot of restrictions in order to gain the speed there is a
met hod in the PC environnment to nove bytes at the rate of one every 3 clock
cycles. Conpare that to the clocks for a rep novsb and then say that isn't
fast. This isn't for every programmer and it certainly isn't for every tine
you need to nove a few bytes.

The DMA chip is a four channel device. Channel 0 is reserved for refresh of
menory that requires at |east 256 consecutive bytes be read sonme- where in
menory at intervals |less than about 4ns. The other three channels are



avail abl e for such things as transferring infornmation to and fromthe disk
drives or the ports. Interesting trivia so far, but not very useful in
nmovi ng nmenory around. It gets worse. The 8259 DMA doesn't know anyt hi ng
about segnents. It only knows a 64k universe. This is where the Page

regi sters conme in. The page registers decide which page (on 64k boundari es)
the 8259 will | ook at for any operation. There are not, as you m ght guess,
4 page registers,but only 2 plus a default. If it is not channel 1 or 2 then
it uses the default register programmed as channel 3.

A careful reading of the data sheet of the 8259 discloses that it is capable
of doing a menory to nmenory transfer but only between channels 0 and 1. That
is why this method is a little tricky to use. In order to set up your own
paranmeters you have to disable the timer fromasking for a DMA from chan-
nel 0 every x mlliseconds and reconfigure the 8259 and assune the respon-
sibility for doing the nmenory refresh. It actually sounds worse than it is.
The configuring and re configuring of the 8259 doesn't take all that |ong,
so the tinme is made up after only noving a few tens of bytes, and if you
nove at | east 256 CONSECUTI VE bytes the nenory refresh requirenent is net
for another 2 or 3 mlliseconds. The page registers are taken care of by
setting channels 1 and 3 to the same val ue.

G ven below is an exanmple of a program| wote just to test the idea. A lot
of the setup is too conplex to explain in this short article, but if you are

interested in checking it all out you will need a data sheet on the 8259.
This worked nicely on nmy machi ne and should on nost conpatibles just the way
it is. Wth the not-so-conpatible it may very well not. | hope this listing

is well enough conmented so you can figure it out and nmake use of it
someti ne.

DMA SOURCE
PAGE 60, 132
TI TLE DVA MEMORY TO MEMORY
DVA EQU 0
STACK SEGVENT PUBLI C ' STACK'
DB 32 DUP(' STACK')
STACK ENDS
DATA SEGVENT PUBLI C ' DATA'
SOURCE DW  08000H
TARGET DW  09000H
NUMBER DW  800H
| NCDEC DB 0
PAGER DB OBH  PAGE (O TO F)
FI LL DB 0 2 IF AFILL OP
DATA ENDS

ASSUME CS: CODE, DS: DATA, ES: DATA
CODE SEGVENT PUBLI C ' CODE'

START:
MOV AX, DATA
MOV DS, AX
MOV AX, 0B8OOH
MOV ES, AX

PAGE:
MOV AL, PAGER ; PAGE TO OPERATE I N
OUT 83H, AL

UNDMA:
OUT ODH, AL ; MASTER RESET OF DMVA



608859853059 05053585858588888

RESET:

58088

REI NI T:

5888

PUSH

out
out
I NC

DX, 03D8H
AL, 1

DX, AL

AX, SOURCE
OH, AL

AL, AH

OH, AL

AX, TARGET
2H, AL

AL, AH

2H, AL

AX, NUMBER
3H, AL

AL, AH

3H, AL

AL, 009H
AL, FI LL
8H, AL

AL, 088H
AL, | NCDEC
0BH, AL
AL, 85H
AL, | NCDEC
0BH, AL
AL, 4

9, AL

AL, 9

DX, AL

ODH, AL
0CH, AL
AL, 01
0, AL
0, AL

AL, O
83H, AL
AL, OFFH
1, AL

AX
1, AL
0BH, AL
AL

CODE ENDS

END ART

Kneebiter / Threesone had this to add:
as long to wite to the DVA buffer
If you want to use it to blit
15 frames in a second at

it takes

vi deo buffer.

about

j ust

t he copying. That,

channel s

guaranteed to be free.

to do it,

s WHERE 1S I T COM NG FROM

y WHERE TO PUT I T

; HOW MANY

; ENABLE M TO M COVPRESSED
s WLL BE 2 IF FILL OP

; BLOCK MODE, | NC, READ
y WLL BE 20H | F DEC

; BLOCK MODE, |INC, WRITE
y WLL BE 20H | F DEC

; TH'S | S THE REQUEST
:DOIT

; THHS IS A MASTER RESET
y RESET F/L F/ F

; MOVES REFRESH TO BASE PAGE

; MODE CHAN3

Menory screens,
maxi mum and t he user

"If you're doing it to put

a pixel
as it takes to wite to a
you can get
can see the DMA doi ng

and it's a pain in the butt as you need to use 2 DMVA

very specifically channels 0 and 1. Channe

Ever wonder why denpbs don't support

DMA channe

0 is not

0 for



sound?"

Finally, sone new mai nboards (the Shuttle 433, for example) don't support
DVA mem >nmem transfer anyway.

Are you getting the feeling you shouldn't ask about this any nore? :-)

(10.5) What's protected node?

For the purpose of talking about demps and PC s, protected node is an
operating node of all Intel 80386 cpu's and higher that allows severa
benefits for the coder over the ol der real node, including:

* The 1-cycle performance penalty is gone when accessing 32-bit registers
(EAX, EBX, etc.) and extra registers (FS, GS, etc.) because you don't
need the prefix override.

* All the nenory in the conmputer is available to the programer, in |arge
chunks of any size (not linmted to 64K)

* Menory is protected, so exceptions (accesses to nmenory a program
doesn't own) can not only be trapped, but handl ed.

http://207.239. 225. 146/ articl es/ pnbasi cs/tspec_al doc. html is one place that
has nore infornmation on protected-node programmi ng.

(10.6) How do you do bunp napping?

Bunp mapping isn't nmuch harder than environnment nmapping: you just
precal cul ate a map which perterbs the nornmals (from phong/gouraud) by a
given angle. Conbine it with a texture map to fit the perturbances, and it
| ooks bunpy.

M. P/ Powersource adds nore:

Bunp mapping applies alnost entirely to Phong shading only. Applying it
to other shading nodels is nuch nore difficult because of the way it
wor ks.

What we do is step through the naps |ike texture maps, but instead of
reading a color, we read an X displacenent and a Y displacenent. W then
add these values to the surface normal at that pixel (now it should be
obvi ous why Phong is the best suited to this), calculate the intensity,
and store it.

Again, if you want, you can use any coordi nate system you want. | chose

a 2 dinmensional displacenent because that is basically howit is done
wi th environment mapped Phong.

Rex Deathstar suns it up like this: envmap[ x+bunmpx][y+bumpy] :-)

(10.7) What's a fast way to calculate a square root?
My buddy JARE/ | guana was ki nd enough to donate this source code:

/*
* A Hi gh Speed, Low Precision Square Root
* py Paul Lal onde and Robert Dawson
* from "G aphics Gens", Academ c Press, 1990



* Modified by Javier Areval o to avoid sonme unnecessary shifts.
* Seems |ike this adds some precision too, but |I'munsure.

*/
/*
* SPARC i npl enentation of a fast square root by table
* | ookup.
* SPARC floating point format is as follows:
*
* BIT 31 30 23 22 0
* si gn exponent mant i ssa
*/
#i ncl ude

| ong sqrttab[0x100]; // declare table of square roots

void build_table(void) {
unsi gned short i;

float f;
unsigned int *fi = (unsigned*)&f; /1l To access the bits of a float in
/1 C quickly we must m suse pointers
for (i =0; i <= 0Ox7f; i++) {
*fi = 0;

/1 Build a float with the bit pattern i as mantissa
/1 and an exponent of 0, stored as 127

*fi = (i << 16) | (127 << 23);

f = sqrt(f);

/1l Take the square root then strip the first 7 bits of
/1 the mantissa into the table
sqrttab[i] = (*fi & Ox7fffff);

/!l Repeat the process, this time with an exponent of 1
/1 stored as 128

*fi = 0;
*fi = (i << 16) | (128 << 23);
f =sqrt(f);

sqrttab[i+0x80] = (*fi & Ox7fffff);

/1l fsqrt - fast square root by table | ookup, original C version
float fsqrt(float n) {
unsigned int *num = (unsigned *)&n; // to access the bits of a float in C
/!l we nmust m suse pointers

short e; /1 the exponent
if (n ==20) return (0); /* check for square root of 0 */
e = (*num >> 23) - 127; /* get the exponent - on a SPARC the */
/* exponent is stored with 127 added */
*num &= Ox7fffff; /* leave only the mantissa */
if (e & 0x01) *num | = 0x800000;
/* the exponent is odd so we have to */
/* look it up in the second half of */
/* the | ookup table, so we set the high bit */
e >>= 1, /* divide the exponent by two */
/* note that in C the shift */
/* operators are sign preserving */
/* for signed operands */
/1 Do the table | ookup, based on the quaternary nmantissa,
/1 then reconstruct the result back into a fl oat
*num = ((sqrttab[*num >> 16])) + ((e + 127) << 23);



return(n);

e e
/1 Optimzed Watcom inline version, 9-cycle? (Pentiun), tested with 10. 6.
/1 By Javier Arevalo, A K A Jare/lguana in 1996.

/! E-mail ne at jareval o@an.es for coments.

extern float VSSQ Sqrt(float a);
#pragma aux VSSQ Sqrt nodify nonmenory [ EBX EDX] parm [ EAX] val ue no8087 =\

MOV EDX, EAX \
" AND EAX, 0X007FFFFF "
" SUB EDX, 0x3F800000 "\
" MoV EBX, EDX "
" AND EDX, OxFF000000 "
" SAR EDX, 1 "
" AND EBX, 0x00800000 "
" ADD EDX, 0x3F800000 "
" OR EAX, EBX "
" SHR EAX, 16 "
" MoV EBX, OFFSET sqrttab "\
" DB 0x8B, 0x04, 0x83 "
" ADD EAX, EDX "
/1 Note that DB ... means MOV EAX [ 4* EAX+EBX] which WC won't accept :(

/1 Unluckily it won't accept "MOV EAX [4*EAX+sqrttab]” in DB either. :((
/1 1t doesn't generate the relocation info for DD OFFSET sqrttab

/1 Yes Watcominline ASM sucks bigtinme, but it's better than nothing.

/1 WIl 2 AGds be generated by both EBX & EAX being assigned before the
/! address generation? |I don't know but | can't fix this for inline code.

#i ncl ude

/1 #define TRY(a) (printf(#a ": sqrt() == %, fsqrt() == %, error == %\n",
sqrt(a), fsqrt(a), fabs(sqrt(a)-fsqrt(a))))

#define TRY(a) (printf(#a ": sqrt() == %, fsqrt() == %, error == %\n",
sqrt(a), VSSQ Sqgrt(a), fabs(sqrt(a)-VSSQ Sqgrt(a))))

mai n() {
bui | d_tabl e();
TRY(1.0);
TRY( 2. 0)
TRY( 4. 0);
TRY( 1. 522756) ;
TRY(12341. 1345) ;
TRY(2346. 522756) ;
TRY( 0. 004522756) ;

}

Jyrki Al akuijala has come up with another way:

I nteger SQRT seens to be a never ending thread. Here is an

evol ution version of an approach | presented here sonme two-three
years ago. It is based on a different approach: generated C++ code.
That means that you have to conpile it and run it. Then you have
to compile the result it produces to stdout and use that to

cal cul ate square roots. The nethod uses | ookup tables of val ues
and function pointers, fixed point piecew se |inear approximtion,
and binary search (huh). | used to have a version that | checked
to have +-1 accuracy for the whole range (0 - (2732 - 1)). |
suspect that the version | am posting has an accuracy of +-2.

The code run 3-4 tinmes faster on ny machi ne than the code
recently presented in Dr Dobbs. However, this code has little



real value. The generated code nmay be too big for npbst purposes,
BUT it denpbnstrates a technique that can be used to node
arbitrary functions very efficiently.

I cannot claimthat this is "very" fast. Still, it is the fastest
I have found. However, | feel that it should be possible to
speed it up by 50% by using conmputed gotos, some clever
asmtricks and, perhaps, by avoiding the integer nultiplication

BTW make the actual function (isqrt) inline.

#i ncl ude
#i ncl ude
#i ncl ude

#defi ne FUNCNAME "i _sqrt"
#defi ne FUNCTABLESHI FT 24
#defi ne FUNCTABLESI ZE 256
#def i ne SMALLSQRTTABLE 256

#define NESTINE) {int i; for (i =n; i--;) printf (" ");}
voi d nmul add(doubl e a0, double b0) {

#defi ne SCALERA 0. 3000
#defi ne SCALERB 0. 3333

double a = (1.0 - SCALERA) * a0 + SCALERA * bO; /* hilliton kluge */
double b = (1.0 - SCALERB) * b0 + SCALERB * a0O; /* hilliton kluge */

double nmul = (sqgrt(b) - sqgrt(a)) / (b - a);
int shift = (int)(- (log(mul) / log(2.0))); // round down
int jappe = (1 << shift);

unsigned int inmul = (unsigned int)((mul * jappe * (1<<16)) + 0.5);

if (sqrt(b0) > 65530.0) {
printf ("{R US((%u+(((int)(val-%)>>%l))*%)>>16);}",
(unsigned long)(sqrt(a) + 0.5) * (1 << 16),
(unsigned long)(a + 0.5 - (0.4 * (1 << shift))),
shift, inmul);
} else {
printf ("{R US((%u+(((int)(val-%)>>%))*%)>>16);1}",
(unsigned long)(sqrt(a) + 0.5) * (1 << 16),
(unsigned long)(a + 0.5 - (0.5 * (1 << shift))),
shift, inmul);
}
}

voi d recursion (double a, double b, int n) {

if ((unsigned long)b <= (unsigned | ong) SMALLSQRTTABLE) {
printf("\n");
NESTI N& ) ;
printf("{return " FUNCNAME "Smal | Table[val];}");
return;

}

double midp = 0.5*a+0. 5*b;

double error = sqrt(mdp) - (0.5*sqrt(a)+0.5*sqrt(b));

if (error > 0.15) {
printf("\n");

NESTI NG ); printf("if(val<%)", (unsigned long)((a + b) / 2.0 + 0.5));

recursion (a, mdp, n + 1);

printf("\n");

NESTING); printf ("else");

recursion (mdp, b, n + 1);
} else {

nmul add( a, b) ;



}

void main () {
int i, j;
printf("unsigned char "FUNCNAME"Snml | Tabl e[] = {\n");
for (j = 0; j < SVMALLSQRTTABLE; j++) {

printf("%, ", (int) (sqart(j)));
if ((j %16) == 15)
printf("\n");

}

printf("};\n\n");

printf("#define T(j) unsigned short j(register unsigned |Iong val)\n");
printf("#define R return\n");

printf("#define UL (unsigned Iong)\n");

printf("#define US (unsigned short)\n\n");

for (i = 0; i < FUNCTABLESI ZE; i ++) {
double start = i * (double)(1l << FUNCTABLESHI FT);
double end = ((i + 1) * (double)(1 << FUNCTABLESHI FT));
printf("\nT(%%){", FUNCNAME, i);
recursion (start, end - 1.0, 1);
printf("}");
printf("\nunsigned short (*sqrtFuncTable[])(unsigned long) = {\n");
for (i = 0; i < FUNCTABLESI ZE; i ++) {
printf("%%,", FUNCNAME, i);
if ((i %7) == 6)
printf("\n");
}
printf("};\n\n"
"unsigned short isqrt (register unsigned |long val){\n"

" return sqrtFuncTabl e[val >> %] (val);\n"
"}", FUNCTABLESHI FT

Have fun!

--Jyrki Al akuijala

(10.8) What's Karl/NoooN s fanmpous 40-byte sinus generator?

From the ACE CD #2:

e T T 4 B i L
Here's sone explanation about the sinus table generator in the
ACE BBS advert.

The nethod used is a recursive sinus sythesis. |It's possible to
conpute all sinus values with only the two previous ones and the
value of <cos(2a/N) , where n is the nunber of values for one
peri od.

It's as foll ow

Si n(K) =2. Cos(2&/N). Sin(K-1)-Si n(K-2)

or

Cos(K) =2. Cos(2&/ N). Cos(K-1)-Cos(K-2)



The | ast one is easiest to use , because the two first val ues of
the cos table are 1 & cos(2ad/n) and with this two val ues you are
able to build all the follow ng..

Sone sinple code:
the cos table has 1024 values & ranges from-27"24 to 2”24
buil d_t abl e: | ea DI, cos_table

nov CX, 1022

nov EBX, cos_t abl e[ 4]
nov EAX, EBX

@xal c:
i mul EBX
shrd EAX, EDX, 23
sub EAX, [ DI - 8]
st osd
| oop @xal c

cos_table dd 16777216 ;2124
dd 16776900 ; 2 N24*cos(248/1024)
dd 1022 dup (?)

Enj oy Kar L/ NoooN
e (=TI 1 R 4 B I e e

(10.9) Where can | get nore info on programm ng VESA?

http://ww. vesa.org is a good place to start; you can also get info from
Sci Tech (see FAQ 5. 3).

(10.10) I'mhaving trouble getting a VESA 2.0 Linear Frame Buffer working..
any tips?

Use the "Get Mdde Info" function. It will fill in a struct, and one of the
menbers is a physical address that is a pointer to the linear franme buffer
To access the physical address, you need to call DPM function 800h to map
it to a linear address that you can nake use of. Wen you | oad UN VBE, it
shoul d say sonething like linear frame buffer |ocated at 4096 MB or
sonmething |ike that, which is referring to the physical address, so you can
doubl e-check with that when testing your code. Note, however, that the
physi cal address will be different on nbpst systens, so you will have to get
it fromthe VESA Mode Info function.

(10.11) Where can | find a list of Intel 80x86 opcodes?

Try http://ww. quantasm com for starters.

M sc. Information

(11.0) What CDROVE exist with denp-related material on then?

For info on CDROVs with denmps and denp-nusic files on them enmil Dan Wi ght
at dmv@ate.net to get a nore-or-less conplete list of them |f Dan is
unreachabl e, you can get a copy of this list at



http://ww. depaul . edu/ ~tri xt er/ docs/ scenecds. t xt

WAl nut Creek CDROM published Hornet Underground Volune 1, a CDROM of all the
denps on the Hornet archive as of May 1996. Hornet Undergound volunme 2 is
reportedly underway as well; visit http://ww. cdromcom for nore info.

The following is a mni-review of sone of Assenbly Organizing's party CD s
subm tted by Hugo Habets:

On the cover of the CD-box is a picture of a nonster and a boy. The
nmonster is crying out and the boy is crying. At the top we can read
"This CDis full of the best denps, music and graphics for PC and
Amiga". At the bottomwe can read (in bigger letters) "an ASSEMBLY
Organi zi ng production”. At the back of the cover it's the same picture
as on the front of the cover, only nowit's a bit red-like with sone
text in small font and 6 pictures fromthe conpos covering it.

Very suprisingly, the first of those 6 pictures again is the picture of
the nonster with the boy. | don't recognize the second picture (not
much time to search for it on the CD).. the third picture is fromthe
CD nmenu (the Party 4 CD nenu is very nuch |ike the Asnm 94 CD nenu, but
with sonme inprovenents). The 4th picture shows the sea (probably from
the graphics conpo), the 5th picture is fromthe Valhalla intro. The

| ast picture shows a face, a chess-board, nountains and a tree and is
probably from the graphics conpo al so. The publisher seens to be

" Romwar e'

The front picture can be taken out of the CD cover and then magicly
turns into a little book. Mdst of it is about the menu (or the GU as
it is called in the book).

page@ e2. u-psud. fr rem nded ne of this:

| know anot her Audio CD :
Dr Awesone and Fl eshbrain's "hoBbi Ts & SpACesHi pS"
by Bjorn A. Lynne and Seppo Hurne
from DENS DESI GV CRUSADERS and Audi o Vi sual Magic
(c) 1992

with 12 songs and a tinme of 71'02".

VVVVYVYVYV

> The ACE Denp Collection Vol. 1 & 2 costs 99 FF
> And the nunmber 3 will arrive in decenber 1995, and the 4th in july 1996.

Rene V. C. (Zteel of Diffusion) also had this to add:

>Here are sone of the ones | can renmenber.

>

>Assenbly ' 94

>The Party ' 94

>ACE #1

>ACE #2

>

>Btw. for info on the ACE cd's, wite to yvon@ept.fr

>

>Anyway, the 'The Party CD costed 120FI M at Assenbly, filled with al
>rel eases from The Party 1994, and the best from Abduction and Juhl a
>think it was. The Assembly CD, well, has everything from Assenbly
>1994, along with a bunch of novies and ani mati ons.

>

>The ACE's costs aprox. 80F .. (french franc)

(11.1) I want to create ny own deno or denob-nmnmusic CDROM .. Wat's invol ved?



Usual Iy, nost deno coders don't want their productions put on a CDROM

wi t hout their perm ssion, because they feel that the person selling the
CDROM s makes profit off of their work. So, the only true deno CDROMs t hat
have been produced so far are by Dan Wight (dmv@ate.net), who nmanufactures
and sells them-- while all the tinme *breaking even*. This is inportant: He
doesn't | ose noney, but doesn't nmmke any nobney either, so no one feels taken
advant age of. What a cool guy. :-)

Dan Wight wote an excellent article on creating your owmm CODROM this
article is part of the "denpbook" on the Freedom CD. You can also enmail him
to get a copy.

As to howto create an audio CD of nod-style nusic, Dan Wight offers

"We took the nodul es and punped them through the Gavis

U trasound...grounded the conputer to the stereo, funneled the sound
through a "DSP" that added reverb(hall), flange, and all that other
stuff | got a few conplaints on. Fromthere the signal nmade its way

t hrough an equalizer, then the nmaster receiver and finally to the SONY
DAT pl ayer. Once the DAT was made | paid soneone $175 to create a CD-R
with all the tinme stanping and nusic equalization."

Another way to do it is to just use the "direct-to-disk" node of Mdd4Wn, or
the "Disk Witer" device of Cubic Player. Instead of playing the nodul e,
these nethods wite out a 44.1KHz 16-bit stereo .WAV file of the song, which
is the format audio CDs use. Many CD-ROM witer software prograns take .wav
files and burn themdirectly into CD audi o tracks.

(11.2) What are sone of the nore interesting quotes said in the denpscene?

Trixter maintains (more or less :-) a list of interesting things heard in
the PC denp scene. You can get this list from
http://ww. depaul . edu/ ~tri xt er/ docs/ denpquot . t xt

(11.3) What are some of the hidden parts in denops?

Phoeni x / KFMF (vossa@ pi .edu) has conpiled a |ist of hidden parts in denps.
For the nost recent version of the list, request it from Phoenix directly,
or viewit on the WMVat http://ww.rpi.edu/~vossal/secret.txt.

(11.4) Were did the "I amnot an Atom c Pl ayboy"” sanple cone fronf?

(This sanple is used in a part of Second Reality's soundtrack conposed by
Purple Mdtion.)

There are many theories, actually. One is that the words "I amnot an Atom c
Pl ayboy" cone fromthe song "Atom c Playboys" by the American rock group
called Atom c Playboys (don't ask). The band was fronted by Steve Stevens,
the guitarist fromthe M chael Jackson video "Diry Diana". (Stevens was al so
responsi bl e for the excellent Top Gun anthema with Harold Faltermayer from
the Top Gun soundtrack.)

Another is that the "I amnot an Atom c Pl ayboy" sanple was from a speech by
Ri chard Ni xon (at one tinme, president of the US).

Yet a third was suggested by IOR / Hornet:



I don't think it was Nixon, but | can tell you exactly where the first

use of "I amnot an atonic playboy" was... or at |east where you can
find it now And it's not froman Anerican rock group. O froma techno
song.

It's froma docunentary on Nuclear Proliferation and Nucl ear Tests on
Bi nkini Atoll, called "Radio Bikini"... The entire quote is this:

"I am not an atom c playboy, as ny critics have called ne."

O course, | doubt that PMtook the sanple from Radi o Bikini, but
regardless, that's the first place it showed up

Of course, | don't think that | OR thought about the possibility that the
speech from Radi o Bi kini was Richard Nixon. :-)

(11.5) Where did "Is everybody in?" sanple cone fronf?

The sanple "Is everybody in? Is everybody in? The cerenony is about to
begin." used in Verses / EMF cane fromthe novie "The Doors" starring Va
Ki | mer.

(11.6) Are there really 23,800 faces in the bee object in Stars / NoooN?
Aurury Aubel specul ates:

Nooon's bee is optimsed to hell, that's for sure. And it is very likely the
original 3DS nodel is made up of 23,800 faces. How did they manage though?

As soneone pointed out, the bee nmoves along a single axis. That reduces
drastically the nunber of nultiplications. And obviously there are not 23, 800
faces sinmultaneously displayed..

It doesn't nove a | ot around, which nmeans it is pretty easy to get away with
the hidden face test. In nmy opinion, there's no test at all. |I've seen this
done by some friends of mne and it works perfectly:)

There is also a wi de-spread runour saying that they didn't actually conpute
all the bee's positions: every eighth frane and used |inear interpolation

i nbetween. That *coul d* work but | haven't tried it nyself, nor have the
people | know. |'ve heard sonmeone say this had been done in an old am ga denp
t hough.

The third possible trick is to avoid any divide. Wo said you need to perform
di vides to perspective project a vector? A divide is nothing but a multiply.
Think it over:)

An even beter solution is to renove all nultiply operations as well. This is
feasable, |'ve seen it done folks! And it runs a | ot faster and wi thout any

| arge precal cul ation tables...Nooon m ght have done sonething simlar even

t hough | doubt it.

Once you renoved the rotation/projection part and the hidden faces test, what
remains to be optim zed? the rendering...Nooon's rendering algorithmis
t horoughly optim zed. Just check out their various toruses:)

But even so, | bet that it's the part on which MOST OF THE TI ME | S SPENT.

Finally, they may have used sone other tricks. Who said they use actua
vectors. The bee's wings could be easily replaced by sprites...Sure it would
not be very noticeable...And keep in mind it's a deno, in other words, it is



NOT actual real-tine.

Last but not least |1've met Karl twice and he's a damm good coder. That
accounts for nost of their superb effects!

Amaury.

(11.7) How many people read conp.sys.ibm pc. denos?
Makrus was surfing one day and found out the statistics:

I was just surfing and | found a site (tile.net) which contains statistics
about different newsgroups. This is what was said about c.s.i.p.d:

"Actual readers of this group: 29000

Aver age nunber of nessages per day: 30

Ki | obytes per day: 163k

Percentage of Internet sites who receive this group: 70%
Crossposting: 13%

Personally | was amazed by the nunber of readers (it may be very inaccurate
however!). What do you think (is 29000 nore than you've ever inmmgi ned?) about
this? And what could be the nunber of denpbsceners then (all sceners don't
read the news)?

And just for conparison | checked the statistics of alt.sys.am ga.denos:
11000 / 6 / 10K/ 56%/ 10%

Makr us

Abd' 96 MO

While | think 29,000 is a bit high, | wouldn't be surprised if the nunber
was over 10, 000.

Contact | nformation

(100.0) Who's contributed to this FAQ?

The creator was Houman Chahrenmanl ou, who wrote answers to questions 1.0 to
3.0, with some small help from Trixter / Hornet's PC Denbs Expl ai ned page.
Trixter then reformatted the FAQ added the rest, becane the maintainer, and
continues to add to it.

Once rel eased, many people subnmtted sonme contributions. Trixter would |ike
to thank the follow ng people for submtting to the FAQ or to
conp. sys.ibm pc.denps with valuable informati on that has been incl uded:

"Luc-Eric Rousseau" (I|.e.rousseau@isa. net)

"RC Hoeft" (rchoefzl@l kyvm | oui svill e. edu)
"Warren E. Downs" (downwa@wec. edu)

Al ai n Chardonnens <100124. 1007 @onpuserve. conp
Amaury AUBEL (amaury@l n46fw. der. edf.fr)

Andr éas Kihne (andreas. kuhne@mi | box. swi pnet. se)
Anssi . Saari @ nf . eua. eri csson.se (Anssi Saari)
Basti aan_Zapf @77. secobox. | ei ne. de (Bastiaan Zapf)
Ben Shelton (di abl o@wxarchive.cdrom con

Bl ake Kadatz (bl ake_kadat z@ri ndl i nk. bc. ca)
CMSLHES1@axc.livjmac.uk (Liamthe | enmm ng)
Canard@x. com ( Canar d)

Captain Hook / THI (pjscorreia@ el epac. pt)



Charl es Scheffold (daredevi @rmanda. dorsai . or g)
Chris Hargrove (kiw dog@t. edu)

Christian Cohnen (cohnen@ni - kobl enz. de)

Cobr a@l oha. com (cobr a)

Dan Wight... enough said. :-)

Di ogo ' Spellcaster' Andrade (|142686@lfa.ist.utl.pt)
Frans Bouma (perseus@s4all.nl)

GD / Hornet (gd@tp.hornet.org)

Gary D Stowasser (gary+@ndrew. cnu. edu)

Ham d Moazed (ham d@s. con

Hei kki Ylinen (flap / Capacala) (flap@!ap.pp.fi)
Houman Ghahr emanl ou (ghahrema@ow er . dacc. wi sc. edu)
Jason Maas (cl uel ess@\PI . EDU)

Jason Nunn (root @Guperr.topend. com au)

Jesse Rot henberg (jroth@mil host2. csusm edu)
Johannes Lehtinen (jle@s. hut.fi)

Jordan Phillips (jordanp@ent.com

Jyrki Saarinen (jsaarinen@one.fipnet.fi)

Kemal Bayram (oneec@west m nster. ac. uk)

Kennet h Foo Chuan Khit (kenfoo@echm pl. ny)
Kilian Hekhuis (jal @acom nl)

Ki m Davi es (ki nmba@t.com au)

Lars Troen (Lars. Troen@ol argol . i db. hist. no)

Lee Chun Kwok (h9504367@kueee. hku. hk)

Lewis Berrie (hdeéé@li al . pi pex.com

Lewis Sellers (bcannon@isit. net)

Luca D Anbros (mcro@onedia.it)

Mar k Edward Har dwi dge (hardw dg@ vd0002. ur h. ui uc. edu)
M chael Seow (Eagl ehawk@031. aone. net. au)

Morten Eri ksen ( MORTENER@of us. hi of . no)

Ni kl as Kring

Paul Bragiel (bragiel @tudents. uiuc.edu)

Paul Hsieh (ged@enon.chromatic.com

Pekka Aakko (pehu@con.fi)

Pet er Kendel |l (P.Kendell @ra0119.wi ns.icl.co. uk)
Petteri. Kangasl anpi @ esear ch. noki a. com (Petteri Kangasl anpi)
Phil Jones (fil @muon. denon. co. uk)

Praveen \"Ri pclam " Reddy (praveen@l f.udw. ac. za)
Quant um Por cupi ne (j shagam@nsu. edu)

Renaud CGuerin (renaudg@l ub-internet.fr)

Rene Vi nding Christensen (rvc@i sion. auc. dk)

S M Carless (S.M Carl ess@urham ac. uk)

Sam ( Sanuel . Mar shal | @ur ham ac. uk)

Samul i Syvahuoko (gore@linet.fi)

Sietze Dijkstra (sdijkstr@s.ruu.nl)

Si ron Bost ock (Si mon@i nj ohn. denon. co. uk)

Sl eeping Dog / The Natives

Snowman / Hornet (r3cgm@ornet. org)

St ephen Takacs (takacs@ng. usf. edu)

Sunmal et h@tarfury. apana. org. au (Rowan Crawf ord)
T H Pi neapple (thp@i x. conpul i nk. co. uk)

THE ROPESTER (njfi 3sjr@mn st. ac. uk)
TORNERO@.AMBDA. UPC. ES ( TORNERO GARCI A, JOSE)
Tero Pul kki nen (terop@otka.cs.tut.fi)

Todd M Zi moch (tz26+@ndrew. cnu. edu)

Toni Lindroos (tonilind@etti.fi)

Totty (totty@n . net)

XtaC (jwalther@martt.com (XtaC))

ac@ nt eraccess. com (Andrew Carl son)

adi a@gnati a. ee. auth. gr (Al ej andros Di amandi di s)
al ang012 (dsteg838@tudent 2. uwsp. edu)

ammo@s4al | . nl (ammo)

andr eas. kuhne@rai | box. swi pnet. se (Andréas Kihne)
aronchce@p. zrz. TU-Ber | i n. DE (Ai RoN)



aschl ud@ut el ca. ascom ch (Denis Schl uchter)
azure@eopl e-s. peopl e. de (Ti m Boescke)
beppu@i gel . oac. uci . edu (John Beppu)

beren@ nfol i nk. no (N klas Saers)

bl ake@v domaker.com (Bl ake Patterson)
bg689@ reenet.carl eton.ca (Anis Ahmad)
centero@mil . ddnet . es

chaos@\i | oyee. shnet. org

chuck@reesi de. fc. net (Chuck Wl bourn)

cl ef @uburbi a. net (Phil Sweeney)

dagsm@ nf ol i nk. no (Finrod / Ewox)

dar edevi @lorsai . org (Charl es Scheffol d)

davi dm@ hem com (Davi d Mandal a)

deat hstr @i ngnet.com sg (Rex Guo Yiwei)

denni sc@omunity. net (dennis courtney)

devi ne@s. ual berta.ca (M chael Devine)
devries@amorg (M ke DeVri es)

dhk_fj @10.ni x. fido.teuto.de (Christian Kram
dmv@yat e. net (Qut There!)

dom ni on@i pco.com (M chael Chisari)

ekal l i on@c. Hel sinki.FI (Esa J Kallioniem)
fc@ee.uva.nl (Frank Conpagner)
fischerj@nformati k. TU-Muenchen. DE (Juergen Fi scher)
f mmh@ror se. ecn. purdue. edu (Frederick Y Mh)
francoi s. bal i gant @i ng. be (Francois Baligant)
fuller (fuller@ap.arnold.af.ml)
fuzz@online.net (Arlo G ngerich)

gberi gan@se. unl . edu (G eg Berigan)

ger al d@ar ker . EECS. Ber kel ey. EDU ( THE Ger al d)
ghahrema@ow er. dacc. wi sc. edu (Houman Ghahr emanl ou)
grosje_s@pita.fr (Le Fongus jaune)

gr uel @ondo. cyberverse.com (Ni ck)

gt 4148b@ri sm gat ech. edu (Stephen Carter Morgan)
habet s@wr | daccess. nl

hb@afu.fl.net.au (Nicholas Vinen)

i thomson@ortinmer.com (lan Thonson)

j . fenkes@ubl i c. ndh. com (Joachi m Fenkes)

j akarppi @aita.oulu.fi (Jari Karppinen)
jareval o@ip. es

jarno hei kki nen (jmg@OrPLeX. math.jyu.fi)

j ean-marc. | eang@i ng. be (JM)

j eanmar c. | eang@i ng. be (mar el ade)

j i m@d3bj.anpr.org (JimParis)

jisidoro@cs. bu. edu

j oenmess@mi | . ut exas. edu (hel pl ess boy)
jroth@oyote.csusm edu (Jesse Rot henberg)

j sno@ni gar. apana. org. au

jth@th. ping.de (Jens Thei sen)

j ukkak@ins. m krobitti.fi (Jukka O Kauppi nen)
ki my@l anet. fi (Ki nmry/ PULP)

kiw dog@rai | .vt.edu (Chris Hargrove)

| arsen@al . cs. utah. edu (Steve Larsen)

| arstr @ol argol .idb. hist.no (Lars Troen)
lcs@ysator.liu.se (Martin Bl om

| odder @uci . nl

mat t hewp@et com com (Matt Pritchard)

maur al a@c. hut. fi (Markus Aural a)

ndani el @eus. pol sl.gliwi ce.pl (M| osz Daniel ewski)
mllen3@l unDl.its.rpi.edu (Neal W Ml ler)
mthril@ct.org (Jereny Tavan)

mthril @g. netgate. net (Jereny Tavan)
nore@t ekt.oul u. fi (Jyrki Al akuijala)
nrp@partan. pei.edu (M.P / Powersource)
nryt kol a@or. abo. fi (Markus Rytk|Il{ | NF)



nmud@rer | i n. sedona. net (Justin Frankel)

nystical @net.uni-c.dk (Asbjorn Andersen)
page@ e2. u- psud. fr

per seus@sl. xs4al | . nl

pl exus @! exus. seanet.com (Janmes B. Johnson)
porat @bm net (Hand of Fate)

ppsl oan@uzzwor m cs. ut ah. edu (Peter Sl oan)
prsamL@FS02. cc. nonash. edu. au (Paul Sanpson)
rawi bes@ x. net com com

rbarnhar @ r eenet . ni agara. com (Robert Barnhardt)
rbeath@ ul i an. uwo. ca (St ephen Beat h)

rcskb@r nyos. xx. rmt. EDU. AU (Kendal | Bennett)
resi mon@tudents. ui uc. edu (simons russel evan)
ri mo@cwf . cc. ut exas. edu

rob@pan. com

rol ando@nowar e. nl (Scout/ SuccesS)

rvc@i si on. auc. dk

ryan. mhoney@ sshbs. com (Ryan Mahoney)
ryston@ogin.cz (Martin Pilny)
s106275@s.tut.fi (Anssi Saari)

s9106065@t udent . ut wente. nl (Sparcus / Nostal gi a)
sci -sl b@roper.jcu. edu. au (Stephen Banhuk)

sl myv@ar adi se. decl ab. usu. edu (Denys Larry)
smh@ur opa. com (smh)

src@ray.tuug.utu.fi (Saracen / EM)

sschaem@ el eport.com (St ephan Schaem
sshah@ntranet. ca

t edj ones@oyager.co.nz (diver Jones)
then@uperpallo.cs. hut.fi (Tom Hol ger Engdahl)
t homasep@ uncom com ( Thomas Egeskov Petersen)
tom@al | s1. cc. nonash. edu. au (Tom PATON - Tom)
trixter@ornet.org (Trixter / Hornet)

tst @ics. ed. ac. uk (Tristan Tarrant)

tw@m | e.thetech.org (Tod Weitzel)
vossa@mtisse.its.rpi.edu (xproject)

whi ppet 1@ui knet.com (Scott Tyson)

yrmafa@itu. fi (Yrj| Fager)

yvon@ept.fr (christophe yvon)

zsazS (kfpeters@rtsci.wustl . edu)

(100.1) How can | contact you to submt sonething?

Anyt hing that makes this FAQ bigger and better is welcone, so please mail ne
your suggestions at trixter@ornet.org

FAQ G eets:

Respect goes to Dan Wight, who started the whole "denps on the Internet”
thing in 1992. O course, thanks go to Houman for starting this thing;
greets also to Snowran, for being a good friend and bringing me back into
the scene when | was going to quit in 1995. Finally, thanks to all past and
present conp.sys.ibm pc. denos nenbers and | urkers.



