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  Copyright 
In order to illustrate how the DOOM game engine works, a few screenshots, images, sprites, and textures belonging to and copyrighted by id Software are reproduced in this book. The following items are used under the "fair use" doctrine: 
1. All in-game screenshots, title screen. 
2. All in-game menu screenshots. 
3. All 3D sequence textures. 
4. All 3D sequence sprites. 
5. All screenshots of DOOM. 
6. DOOM name. 
Photographs with "ROME.RO" watermark belong to John Romero and are reproduced with his authorization. 
DOOM Survivor's Strategies & Secrets essays are copyrighted by Jonathan Mendoza and reproduced with his authorization. 
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        Foreword by John Carmack 
In many ways, DOOM was almost a "perfect" game. 
With hindsight and two decades more skill building, I can think of better ways to implement almost everything, but even if I could time machine back and make all the changes, it wouldn't have really mattered. DOOM hit a saturation level of success, and the legacy wouldn't be any different if it was 25% faster and had a few more features. 
The giant aliased pixels make it hard to look at from a modern perspective, but DOOM felt "solid" in a way that few 3D games of the time did, largely due to perspective correct, subpixel accurate texture mapping, and a generally high level of robustness. 
Moving to a fully textured and lit world with arbitrary 2D geometry let designers do meaningful things with the levels. Wolfenstein 3D could still be thought of as a "maze game", but DOOM had architecture, and there were hints of grandeur in some of the compositions. 
Sound effects were actually processed, with attenuation and spatialization, instead of simply being played back, and many of them were iconic enough that people still recognize them decades later. 
The engine was built for user modification from the ground up, and the synergy of shareware distribution, public tool source release, and early online communities led to the original game being only a tiny fraction of the content created for it. Many careers in the gaming industry started with someone hacking on DOOM. 
Blasting through the game in cooperative mode with a friend was a lot of fun, but competitive FPS deathmatch is one of the greatest legacies of the game. Seeing another player running across your screen, converging with the path of the rocket that you just launched, is something that still makes millions of gamers grin today. 
There was a lot of clever smoke and mirrors involved in making DOOM look and feel as good as it did, and it is a testament to the quality of the decisions that so many people thought it was doing more than it actually was. This remains the key lesson that still mat
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        ters today: there are often tradeoffs that can be made that gets you a significant advantage in exchange for limitations that you can successfully cover up with good design. 
-John Carmack 
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        Foreword by Dave Taylor 
I find the technology behind great products fascinating, but I'm even more fascinated by the conditions that lead to that technology. 
I don’t feel in any way responsible for the greatness of DOOM. Technologically, that was all Carmack, and anything that came close in my code was only due to his influence. 
In the course of struggling to keep up with Carmack, I would sometimes fall asleep in the office. I remember hearing that at least for a window there, Carmack felt guilty that I was working so hard. Knowing his intense work ethic, perhaps that put a little more spring in his already indefatigable step. 
What I do know is that I had joined an already well-oiled development team in the form of Carmack, Romero, Adrian, and Kevin. This wasn’t their first rodeo. 
I later learned the mother of their invention was a harsh time constraint at Soft Disk, a company that sold a subscription of curious demos on diskette. They wanted to start making games instead of just toy applications, and their manager allowed them, but only if they could deliver a game every two months like clockwork. 
Back then, there were no game engines. In fact, DOS was not a complete operating system, and you had to finish writing the drivers for your game to work. So this was an incredibly harsh time constraint, and it forced them into doing constant triage on what they wanted to achieve with each game. 
I was so convinced that this painful constraint is what led to the team’s impressive work on DOOM, that years later, I would teach a university class inspired by id's path to success. The other teachers warned me not to be nice to the students, or they would take advantage of me. Relishing an acting challenge, these were my first words to the class: "My name is Dave Taylor. I'm a working producer, and I don't have time for you. You owe me a shipped game every week, and if you don't ship, you’ll get an F." 
Three classes and 127 games later, almost all of my students went on to jobs in the game 
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        industry, no mean feat with a game design degree, and many of them credit the painful time constraints of the class. Terror works. I recommend it. 
Which brings me to our newest source of terror. I am not popular amongst my peers for having a low opinion of games. I consider what we make an opiate for the mind with about as much redeeming value. I met one too many DOOM fans who expressed their enthusiasm in how it threatened their GPA's, their relationships with their significant others, and their employment. That used to be funny and flattering until I integrated the area under the curve. 
Scalar money commerce does not formally motivate us to make games that are good for you, just to make money, which unfortunately makes us complicit in the Holocene Extinction now threatening the planet. We need to start changing behaviors quickly, which means we desperately need games to help us change those behaviors. 
Terrified? Good. Get to work! 
=-ddt-> 
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        Foreword by John Romero 
The year of 1993 was a magical one, more so than any other. It was the only time we challenged ourselves as a group to create a game that was as good as anything we could have imagined at the time. We didn't challenge ourselves like that before DOOM, nor after it. It was the right time to shoot for the stars. 
Incredibly, and perhaps a bit naively, we made a list of the technological wizardry we planned to create, and boldly stated in a press release in January 1993, that DOOM would be a major source of productivity loss around the world. We truly believed it, and worked hard that year to make it happen. I don't recommend writing a press release at the start of your project, especially one like that. 
We did so many new things while creating DOOM. It was our first 3D game to use an engine that broke away from the 2D paradigm we were in from the start of the company, and even stayed in with Wolfenstein 3D and Spear of Destiny, at least for the map layouts. We wanted to use a video camera to scan in our weapons and monsters because we were using real workstations this time around - the mighty NeXTSTEP computers and operating system of Steve Jobs. 
Making DOOM was difficult. We were creating a darker-themed game with our creative director Tom Hall who is an absolutely positive guy, and it was anathema to his design ethos. He laid the initial design groundwork by creating the DOOM Bible which outlined several design concepts we never implemented, some of which were included in 2016's reboot. 
The engine was revolutionary in that it represented a type of world that no one had seen on a computer screen before. Angled walls and halls that darken in the distance. A highframerate nightmare some would call it, but it was a high octane blastfest that opened everyone's eyes to the potential of the PC’s gaming future. Today's first-person shooters trace their lineage back to this game that bears the distilled essence of what a shooter should be: balanced weapons, insidious level design, a complementary enemy menagerie, and lots of fast action. 
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        Throughout the year we tweaked, and added, and removed elements of the game to make it just right. Gone were the score and lives, remnants of the arcades we grew up in. The items that supported a score were removed. The game was far better for it, and those choices influenced our future designs. 
The application of Bruce Naylor’s binary space partition was a huge advance for 3D rendering speed, and the abstract level design style broke games out of the 90-degree maze wall design rut they had been in for 20 years. This was something new, with textured floors and ceilings, stairs, platforms, doors, and blinking lights. We loved having this design palette to work with, and it fit well with the subject matter we based the game upon: Hell. 
As a group, we played Dungeons & Dragons for years. Our main campaign was destroyed by demons teleporting onto the material plane and destroying everything in it. This gave us the idea of a demonic invasion, but we decided to base it in the future where we could have some really powerful weapons. Besides, the combination of Hell and science fiction was too great to ignore. We felt even the storyline was slightly new because of it. 
Writing the DoomEd map editor to create levels was a dream. I was finally using a real operating system with an incredible programming language, Objective-C, and getting to program in a way I had never known. The fact that we had monitors at 1120x832 let us see our game in a way we couldn't under DOS. Using these tools of the future helped us immensely. 
There was so much we did that was new, it was a little mind-boggling. We were using highend workstations, a brand-new 3D engine that allowed for incredible graphics and design expression, graphical scanning of our game sprites, and for the first time we were putting multiplayer into our game with a mode I called Deathmatch because that name just made sense. 
The inclusion of multiplayer co-op and deathmatch modes changed everything about games We knew that playing a game as fast and over-the-top as DOOM would signal a new era. I visualized what E1M7 would look like with two players shooting rockets at each other over a large room and it got me more excited than I had been since Wolfenstein 3D’s chaingun audio. 
We couldn't wait to see what players would do with our game, so we made sure it was open and available to modify all the data we had. We had hoped people would change textures, sounds, and make lots of new levels. We were enabling players to let us play their creations finally. It was a major move that would eventually end up with us releasing the source code. Open your game and your fans will own it, and keep it alive after you’re gone. 
For our small team, we took these huge changes in stride and tried to use them to the 
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        edge of their capabilities. The technical stretches we made matched the design stretches we were exploring. I felt that we hit a lot of walls and climbed right over them. When Tom Hall left in August 1993, we quickly hired Sandy Petersen to help us in the final stretch. Dave Taylor came aboard to help us fill out the game. 
At six developers, we were a tight team. Adrian and Kevin held down the art side confidently, while John Carmack handled the meat of the code. I loved being able to play with all of their output, and added a lot of my own code into the game's environments to support my level designs and Sandy's. When we were finished, we knew that we made something pretty great. We couldn't wait for everyone else to see it. 
It's been an amazing 25 years, and I must first and foremost thank the fans that made it possible and kept it alive all this time as well as the game press who have always supported DOOM through its may iterations. Your appreciation of our work means everything. I also must thank John, Adrian, Tom, Sandy, Dave and Kevin. It was our crazy dream that made DOOM possible. Lastly, I want to thank the current DOOM team for their great work on the latest DOOM (I'm not at all involved in it, except as a player). Like everyone else, I am super excited for DOOM Eternal. 
Then, here's to a quarter century of Rip and Tear! 
Cheers, 
- John Romero 
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we were exploing. | ot nat wa it ot of wals and climbed righ owe them. When Tom
Halllft n August 1993, we quicly ired Sancy Potersen to blp us n he ial stetch
Dave Taylor came aboard o help U fil ot he game.

A six dovelapers, we waraa lgh leam. Adrian and Kovin hok down tho art ida coii-
only,whi Joha Carmack handied e meat of he code. | loved being able o play with
all of hei cutpu, and added alot o my own codo ino he gamo's evionments o suppart
my loval designs and Sandy's. When w were finshed, we know tat we made something
prtty grea. We couldn' walt foraveryone afse 10 560 I

1t boen an amazing 25 years, and | must st and foromost thak he fans that made it
possile and kept it aive all s fime as wol as tho gama pross Who have alays sup-
ported DOOM through s may Hratons. Your appreciaon ofour work means sveryning
also must hank John, Adrian, Tom, Sandy, Dave and Kevin It was our razy dream that
made DOOM possiie. Last, | want o thak he cutent DOOM toamfo ther great work
on he atest DOOM (1 not at al iolvad in, excopt as  piayer). Lk overyone lso, |
am super exctd for DOOM Etermal

Then,heres to a quarter century of Rip and Tearl
creers

— Johm Romero
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Foreword by John Romero

The year of 1993 was a magicalane. more 50 than any olher. It was the ony tme we.
challenged ourselves 252 group o create @ Game thatwas as @ood a5 anyhing we could
ave imagined at th me. Wo it challonge ourselves ko hat beforo BOOW, or afer
I 1t was he ight i to shool o the star.

Incredily, and perhaps a bl navoly, we mado s of the technological wizardry we
Planned 1 create, and boldy tated n a press release in January 1993, hat DOOM would
bo a major source of producivily oss around tha worl. Wo tuly balioved i, and worked
ard tha yoar t make t happon. | o acommend wriing pres release ai the star o
your projct especially e e hal.

We i 50 many now ings whie creating DOOM. It was our ffst 30 game 10 use an
engine tat broke away fram tr0 20 paracigm we wro i fom the start o the company.
and ven stayed n with Wollensioin 3D and Spearof Destny, a loas for the map ayouts.
Wo wanted 0 us0 2 ideo camera o scaninour weapons and monstrs bocause we wre
using real worksatons s time aound - the mighty NeXTSTEP computers and operaing
Systom of Siove Jobs.

Making DOOM was diffcull. Wo were creatng a darkr hermed game wih our creatve
irector Tom Hall who is an absclutey posiive guy, and il was anathema o his design
athos. Ho laid he nital dosgn groundork by creatig the DOOM Bite wich oulined
several design concapls we never Implemericd. some of which wera ncluded in 2016
obool.

The engine was revolutonary in thl it epresented a ypo of world tha o one had seen
on a computer scroon belore. Angled walls and hlks thatdarken i the distance. A igh-
ramerate ightmare some would cal . but  was a Ngh octane biastest hat apened
avaryone's ayes 1o he potantal of the PG’ garing fuure. Today’ fst parson shool-
ors race thar neage back o tis game tnatbears the distled assence o what  shocter
should b: balanced weapors, nsiciou evel design,  complomentary anamy managari,
ard ot o fast acon.
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Industy, no mean feat i a game design degres, and many of them credtthe paniu
me consirain's of the lass. Teror works. | recommard .

Wiich brings me to our newest source of teror. | am ot papulr amongst my peers for
Raving  low opinion of games. | consider what we mak an opate fo e mind wih about
25 much redeoming value. | mol one 100 many DOOM fans who expressed thlr anthusi-
a5m i how t hrealened iher GPA, ther alatonships wih hei sgfcant ohers, and
heic omployment. That usad 10 bs utiny an flaering untl 1 ntgrated he area under the

Scalar money commerce doss not formally mofvate s 1o make games tha are good for
Y90, st 10 make money, which unfortunately makes us complt n the Holocene Extic.
on now teatening the lane. We naed o startchanging behaviors quicky,which means.
e desperatey n60d games 0 hel us chang those bahavirs.

Terid? Good. Get o work!

s
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Foreword by John Carmack

I many ways, DOOM was aimost a‘perect” gare.

Wih Findsight and two decades moro sKil bulding, | can tink of bettar ways to impl-
ment amost averything, bt eve i | coud ime maching back and make al the changes.
it would' have really mattred. DOOM it a sauration level of success, and the egacy
Would't o any difrent i was 25% astor and had a fow more features.

The gant alissed pixss make i hard to lock a fom & mocern perspactive, but DOOM
91 5ol n a way nat few 3D games of the me i, lrgely dus 1o perspecive corect,
subpiool accurae exture mapping and a generally igh eve of robustness

Moving 0 ful textured and i word wih arbitary 2D geomety o designers do mean-
ingfl tings withtha levls. Wollnstain 30 could st be thought of as 3 'maze game”,
b0l DOOM had arhitecture, an there wore it ofgraniur i some of he compositns.

Sound sfects were actually processed, with atenuation and spatialzaton, nsead ofsim-
Py boing layod back, and many of tham wera icon enough thal peope sl recognize
nom decades later.

The engine was bolt for user modificaton rom he ground up, and he synergy of share-
ware ditrbuton, pulctool souce elease, and early onine commurits lod 1 the rig-
el gama being oy tny racion o the ortentcreaed fort. Many careers n the gaming
industry siartod wih someone hacking on DOOM,

Blasing trough he game incooperative mode wiha fend was a ot of fun but compet-
iivo FPS dealfmalch is oo of the reatest lagaces o he game. Socing anoihar player
uning across your screen, converging wih e pathof th focke hatyou ust launched.
is someting that st makes millans of gamers grn tocay

There was a ot of clver smoke and mitrrs inilved in making DOOM look and fei a5
gooct a5 1 G, and 1 5 a tesament 0 the qualiy of the decisions hat 5o many pecple
Tought twas Going more than I actually was. This remains the key losson tat sl mat
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How To Send Feedback

This book stives o be as accurate and as clar as posse. I you find factual erors,
Speling misakes, or merey ambiguies, please ake a ow minule 1 report hem on the
‘Gamo Engine Black Book: DOOM comparion webpage located at

it iabiensangiard netgabodoom

Tharks 3 1
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Foreword by Dave Taylor

1fnd e technology befing great products fascinatng, but I even more ascinated by
he conditons that lead {0 that echnoogy.

ol i any way responsibafor tha greatness of DOOM. Tochnologically tha was all
(Garmack. and anyting that came close n my code was ony due o i nfuence.

In he course o srugging 1o keep up with Garmack, | would sometimes fal askeop i the
lfico. | romember hearing tha a gast for @ window thore, Carmack ol ity that | was.
‘working 5o hard. Knowing hisiniensa work o, paaps hal put a il more spring in
Tis alroacy indefaigatle step.

Winat | 6o know i hat | had ined an alieady welloled deveopment eam i the form of
(Garmack, Romero, Adan, and Kevin. Tris wasr thelr rst rodeo

it the mothe of i invenion was & harsh e constrant at SotDik,  com-
pany tha sad a subscrption of curious damos on iskete. They warted (0 siar making
games instead of st Loy applications, and their manager alowed them, but ol i
could eliver a game every o monif ke clockwork

Back then, there were o game engines. In fact, DOS was ol @ complte operaing
Systom, an you had 1o fish wrtg the divers or your Game 10 work. So this was an
incracibly harsh time constaint, and i foced them nt doing consant age on what by
Wanied 0 achieve wih each game.

1was 50 convincedtht this painul consiait s what e f ho feam'simpressive work on
DOOM, ha yearslator, | wauldteach a universy cass inspirod by ds pah o succoss.
The other teschers waried me not 1o bo ice o e studens, o hey would ske advantage.
of ma. Reiing an acing challenge, these were my frs words o the class: My name s
Dave Tayor. I a working producer, | don't ave i for you. You owe me a shipped
game overy wosk, an i you don' shp,you'l gotan

Thvoo classes and 127 games ter, aimost all of my students went on 10 jobs i he game.

n
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lorstoday: there are oftn radeofs hat can bo made thal ges you  signfcant advantage.
in exchange forEmitations hatyou can successiully cover p wih good design.

— domn Garmack
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