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182 Chapter 7: Prototyping

'CATASTROPHIC PROTOTYPING AND OTHER STORIES

by Chaim Gingold _

C'hai_m' G'_'in.go'!d -:_wcts--.pdf-f of_:"Spc_Jre's original concept team and is the-desfgn:fg'u.'d IOf Sp'ore_'_s #'Ir_.éature
_ creator and other in-game creativity tools. Prior to working with Will Wright, Chaim studied with Janet
 Murray at Georgia Tech, where he earned an MS in digital media. He has spoken around the world
- gdr_né'de's-f_t_;n,-.p'réfotyping,__ and player creativity. His current obsessions include improv, trains, and

 Japanese aesthetics.

~large

; = M.y--haf'd drwe _v;fas__zfuil of 'faih_a.'r'e_s."i'.wélve -yéa:rs_ after learning to program, | looked backon all my software=
- Almost '_n:o_ﬁe_'cf:i_t_'Was_ﬁhished, and what was, wasn't ambitious enough. The projects that started out ambi-
 tiously always seemed to fall back to Earth, like failed rockets lacking the power to propel their own weight

:_..: mto orbit. Sure, th_eré-we:re'-in'terés_ting ic’i'e_ais'i'h there, lots of wacky toys, and ! had even ét{enﬁpted afewlarge

';;':':"r'_cijeéfs..:-'-b'pt'_ﬁ'o'm_é of them ever came together like the cool games and software | had always admired.

= Sure, | had become a pretty good programmer and learned to make cool -stufﬁ-_ but clearly none of it
~ would ever amount to anything. | just didn't have what it took. ' :

- | went to graduate school a't:Georg'ia. Tech and read some Chris Crawford. ._E learned that he had the

: -_-:_-sé_rhe- problem. But he didn’t think of it as failure. For him, this was an organic part of .tﬁé-_'dé\réjopmen’t pro-

'-cess."Th_e:Fa'i:l_ur_.es_ filling his head were actually prototypes that helped Him:_décide which ideas were worth

'g;'F?'J_'_r:.éag:h good idea, there were a large number of stupid ones that didr;':t'wb'rk_.put_'l:aiiing, for this

sful designer, was a way to find the good ideas. The revelation hit me like a ton of '_bﬂ'cks‘ Maybe | had

: cam __'q"'-@'éérgj_';ﬁ!'.'.'_i'e:ﬁh:éjn_d"gév‘e a talk on his work with emotional software actors. His work
~ blew my mind. He had an infinite series of cool little toys, which he considered to be sketches or stud- =
- ies. Master artists like Escher or van Gogh don't just sit down and crank out a finished piece. Artists cre-
~aten merous sketches and -_stddi_es'befOf'}? they undertake finished paintihgs,{_let_é:fé'n'e'-ma's_te'r'-'p‘teces. Kens
ok r demos clearly built on top. of what he had learned in previous ones. :fjci_a!.I'.-Fofm.é.d one long line of
~ inquiry-and '-.'_r:e_sf_é"g'r'cﬁ: In Ken's world, my 'fe_xiiiures_,'.wh'i'c:_;h b was"how'r_'éa1lig}g-'p:ﬁb'_tdtgpe's,:'_'Wé'_re'Ei"ke an artists

__-"-s_tuﬂié‘s-,.-a: n?@:é_ss.’_é_i"-’y pér"_é 'df.-éhy-rhajfgr' undertaking. i - =
~ All of my software failures, which | was now thinking about as_"pro{ij't)?pesa,-'-s.'ke_t‘ébés_;:,__and studies, had

B .-{é}:ﬁg’ﬁf me a thing or two about -d.é_s':ig'h‘.afjd_:;pfbgra-m ming. If you want o learn to__'d'raw,'-:'ygu have to make a ton

= O.f{b’_g’_(}i'.'d"ré\&{"ﬁ'gg'ﬁr’g_t.-Thé"difFer'énce";'bétWeén practice and failure is simply a matter of attitude. One thing
: |:éd:'3."toj;an"c}fhé_}‘,: andmyexperience plus being in the right place at the right tiﬁ_wéﬂed' to an internship with
= '
- Twent tb'..Wainu.t Creek f‘o"rj"fhé_ summer, joined the impossibly small Spore team, and it all finally
"sté'_rfe'd' 1o .-_¢Ii'ck“-iﬁ.i_:g'-p]a't;é.- Maxis was in the thick of The Sims Online, and the othe! i_:nt'ér_ﬁ"é_n.d | wera

srking on a new game at the time, code named Spore, and had a small team working.

~ onpro

& laced m the 'i'.iglii:\_.»va_y outside of Will's office, next to the Elvis shrine, on folding tables. Under my “desk

oW one of ! "'_.1|]'5'-01d Macs a _-fa:hi:'ZY'.ma_chine from the mid-1990s, which, _Eo'ﬁ'ly'dé.|'i'g..f"it,f we hooked up
- Spending the

;S_ummer-.-_'_af’c' Maxis was like going to Santa's workshop at the Nérth‘-_Dpié __a'nd:ﬁ-nding out how

 the elves made the toys.
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~ The old Mac was like a
treasure cave, a historical
archive of blueprints, proto-
types, projects, and concepts.
| could study the source code
to some of my favorite games,
like ~ SimAnt, SimCity, and
SimCity 2000. But that wasn't
even the best part | found
an 'anfibitiou_S' Maxis project
about tribal civilization from
the early 1990s that was never
combiéte_cf. It was like a murder
mystery. Why had this project : - e
died? The hard drive was full of prototypes for a secret project, which turned out to be The Sims. Apparently,
Maxis had been working on the game for a long time, and many aspects of it had been'-protcﬁtyped_f:'n-.i's.'f_j!a
tion, iht:_it_,ld?ng a 2.5d character animation system and editor. the motive- and decision-making Al, and a house
editor. The code to the last prototype was clearly a hacked version of the SimCity 2000 engine. | found
program that used genetic algorithms to procedurally generate SimCity-style bui:'F'di_n_gs' with a blind watch
maker style interface. That program had clearly been written as efficiently as possible, not from a run time
point of view, but from an implementation stan‘dpoint_. It was using the SimCity 2000 code base as a host:
organism for some rapid experimentation. Will's imagination had clearly béeh”'_rqh'nih'g' faster than prope
software engineering practice allowed. All of this, plus the awesome array of_.p_'ro_t_otypes_"t_h'éf-S'po_r'e'é;jn"ce;p
team had been cranking out, made a big impression on me. I joined in and contributed sqme'ofm_\/ 'own"\}ya_ck
prototypes to Spore. = - - - =

What was going on here? What did all of this m_'ean?.Thfnki:ng back, | realized | had made two classi
mistakes. First, my eyes were bigger than my stomach. The ambitious projects I.héd'unde_'rt'éken-iﬁ'_th'é.";':_:_:ag.
“Féife'd"ib'eéa'use_._f made the mistake of not proving out the core ideas in prototypes. You can't send a rocket
to the moon if you haven't first experimented with launching simple toy fockét's‘.My_'sen_sé'is, that the t{é'bé_
civilization game died for similar reasons: Its author had launched into an ambitious Fin’i'shéd__;jroje_ct without
doing the proper research, sketches, and Profotypes = = e B -

Secondly, my success/failure evaluation function had been wrong. While the code to the The Sims
prototypes wasn't in the final game, they had clearly informed the final product. All of my small “Fa]_lik_rés_f’ =
were actually a series of small successes that had improved my design skills, and they were in fact studies
I could incorporate into larger projects. | had it backward the whole time. M'y'“5uc_<::éssfu'f_,-’.’.'bu't'.ir]'k:em’p\lé_t‘ '
large projects were the real failures. | had invested too much energy into large p:.roje_ct_s that would fail
because | hadn't done my homework. It's a hard lesson to take and one that most people p;db_ab]_y'ha\_fé".fq':
learn the hard way. = ' =

So | dusted off my ACM programming competition skills, which taught me to make tight!
grams in minimal time and with minimal frills. | became a better designer, really fast. | gained
experience points by slaying so many gremlins, :

Pro_tot:yp'es'frp:m' Spdi’é —




ia Tech and joined Spore. My vast collection of tiny student 'p{cijé_c_ts,' bite-sized
cts, d-_\_)v:ér'_k prototypes | had made added up to a huge amount of experience and intuition.
my peers, | had a tremendous amount of design experience, s.i'm'ply'f'r'dm'-'_\i«.rriti'_né, evaluating,
way y ideas. | witnessed good prototypes move mountains. | like to think of good
who can drop into hard design challenges, or tedious design debates, and cut
: m‘_q'_\'(em._c_é_:n'_t'of their prototyping blade. = :
of thumb. Even with years of experience, | often find a prototype going
g_g;@ﬁ!_é to not following one of these rules: =

_':'a..ax;].esﬁ_ion,' which will give you pi:zrp't:s'é, 'afid 'h_él_'\_re a hypothesis,
esting out. For example, you might be thinking about mouse-based con-

estion is: How do ! -éphtr’qE_E_Hé‘se:ﬁsh_wit_h-a'h’!o_us'e? A hypoth-
ove together, and every _rﬁ'c_)ﬁs'e'dick'y\?iﬁ'drop an invisible

g Al and it will take a few seconds to complete

very fish's steer
arent going to waste time implementing ideas you don't actually
el aﬁ.}"ﬁ:ﬁ"_.!i:_i(‘e,‘is' to d_iég‘féfn the idea on paper first and work out as

' h1salsospeeds up _\:_gvr_iti'ng -the prdfof?pe;: = e

_ cé_',_y'ofﬁ_ rmust validate the results of your experiment. Did your
ck cc ntrol '-5'__t::'}1e"m'e feel good to yo u? Do your friends find that
text of your gé'rh_‘é' ide:é? You can never user test and playtest
cool ideas go down in flames because its owner was overpro-
“didr't believe the feedback they were getting, explained away
that only 'Jc'h-éfr*b'p'iﬁ'i:dn mattered. Eventually users will play with your
rc ix the 'def;i_g_ﬁ. Incorporate the user into the design pro-
yourself and your -piayérs,'_énd._'ybu.\&ri!i' be richly rewarded.
signer; rﬁy:_'rﬁé_i'n intent is to entertain a nd transform other
_ ' rk has on others. Wa_’t'ct'_ii'ﬁg people use what
= - @

hat effect my wo

inment

me .é_ﬁ&a_&_-y_a{j}j_'pro'td’c_yfaé:';c.hfotﬂ'd 'i_ie cool, fun.
é.;_ic"a’m'pe:liéd_}_'yéu'r" players will be too. On the flip side.
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or something

~ need engines. Prot s are slipshod machines held together by bubble gum and ieﬂ:over b

~ wire that test and prove ¢ 'mple ideas as quickly as p055|bie If you ﬁnd yoursel fweei{s or months
into a project wit _on¥\f n engine, you've failed. Perhaps you need to. art{cuiate a spemﬁc game lay
idea to validate. For me, the ideal window of time to start and finish a prototype (including desig

: me1ementat!on testmg and tterahon) is twe days to two weeks Anythmg icmger than that set: H

._'alarm be]ls e S e ; T e 4

o Work Econornlcally Y _e-makmg some’chmg small and beaut:fui 50 mvest deveiopment effo
: Msely To work fast, you must stay small: Don't do too much at once or you'll never make pro
~ Be realistic. Here are some questmns to ask yourse!f when you are cons;dermg how much effo
to spend on proper engineering, art, interface design, or any aspect of your. prototype. What's th
- f-purpose of this prototype? Who will use it? What's important? Look? Kmesthe’tics'? Load time? Q
time? Usablhty'-’ Persuading your peers? Be a cheap, lazy, slothful programming bum Just make it
~work so you can test your idea. Don't go above and beyond the call of duiy in programmmg, ar’g or
L any other aspect of your prototype ; : Lo :
'Carefuiiy &ecompose probiems Dor't bite oﬂ: more Han you have to at once. lf you protetype
~all systems Simu|taneousiy you will fail because you can't work fast or reach any kind of conclusion. =
- To build it all at once is to build the actual game, which is hard. The prototype designer's job like
~agood Go player, is to cut and separate the enemy stones (your design problem) into small, weak :
: f'groups tha’c can be killed or mampuiated at w;il Wisely divide your prob!em mte maﬂageab[e pleces

: -__|ater Through practlce, yc.vur deS}gners mtmtten anid experience WI” help you see the connec’ced
"_'_____nature of the proble "you are trylng to subdivide and make the mostjudmous cuts :




PROTOTYPING FOR GAME FEEL

by Steve Swe‘ok

_Steve Swink is a game designer. teacher, and unicycle enthusiast. Having done stints at Neversoft and the
now defunct Tremor Entertainment, he now designs for Flashbang Studios, a small development studlio in
- Tempe, Arizona. He is also an instructor in Game and Level Design at the Art Institute of Phoenix, and he is
currently writing a book entitled Game Feel: a Game Design Guide to Virtual Sensation fo be published by
- Morgan Kaufmann in summer 2008, a2

What is good game feel? Among other things, it might mean that the feel of controﬂmg the game is intrinsi-
ca|ly pleasurable. The feel of Super Mario 64 fills me with thoughtless joy, enhancing every aspect of the
- game. From the first few seconds, I'm hooked, sold, ready to spend endless hours discovering the endless
~ challenges and permutations implied by this tantalizing motion. Every interaction | have with the game will
have this base, tactile, kinesthetic pleasure. How was this sensation designed? What's behind the curtain?
Wherein does the “magic” of game feel lie? -

The problems of game feel quickly become intertwined with the probiems of the desrgn as a whole, but
_itis possible to separate out the re[evant components of game feel to make them a bit more manageable:

¢ Input: How the player can express their intent to the system
. Response: How the system processes, modifies, and responds to player mput in real tlme
. Context How constraints give spattai meaning to motion

. Polish: The impression of physicality created by layering of reactive motion, proactwe motson
sounds, and effects, and the synergy between those layers :

» Metaphor: The ingredient that lends emotional meaning to motion and tha{: provides famrilamty to
mitigate learning frustration
& Rules: Application and tweaking of arbltrary variables that gwe addmonaf chaHenge and higher-
level meaning to constrained motions

= Note: In the interest of brevity, the Fofiowmg discussion focuses on input, response and context. The
---concepts of polish, me’caphor and rules are equa][y important. = :

'.Input

'.Enput is the player's organ of expression in the game world, and the potential for expressmn is deeply
affected by the physical properties of the input device. Consider the difference between a button and a
‘computer mouse. A typical button has two states: on or off. It can be in one of two positions, which is about
_the minimum you can get sensitivity-wise. A mouse, on the other hand, has complete freedom of movement
- along two axes. lt is unbounded; you can move it as far as the surface underneath aHows"So an input device
'can have an inherent amount of sensitivity, what | call “input sensitivity.”

~Aninput device can also provide opportunities for natural mappings. That is, what kinds of motion are
implied by the constraints, motions, and sensitivity of the input device? My favorite example is Geometry
- Wars for Xbox 360. Look at Geometry Wars, and then look at the Xbox 360 controller. Notice the way
tha’c i:he Joysﬂclck is formed and how that transposes almost exactly to the motron in Geometry Wars. It's
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fmost one F@r one: The joystick sits in a circular

plastlc housmg tha‘c ‘constrains its motion in a cir-
cular way. That means that pushing the control
stick against the edge of the plastic rim that con-

tains it and rolling it back and forth creates these

|itt|g__._(;‘E_ﬁd'és:,'._W'hi'c'l'_‘_t:ni.fsif_ailmost exactly the motion
that -'ge’;s;:fp}*oauCed on-screen by Geometry Wars.

This is what Dcmaid Norman would refer to as
a “natural i _ppmg There's no explanation or
instruction needed P the position and

motion of the input device correlates exactly to the';“ =
position and mohon of the ’chmg bemg contro ied_'_' -
in the game. e ' -
The controis of Maﬂo 4 have t :
rotation of the thumbsttck correiates very c[osely S
to the rotation -'of Mario as he f:urﬂs tw:sts and _Fig:ﬁl‘-"‘-‘_:'l
abruptly changes dir - . :
The overalf :mphcatlon for game feel proto’cypmg isto conmder the overalf sensﬂ:lwty of your syst
add or remove sensitivity to get a feel that is sufficiently, but not overly, expressive. The swee’c spotis d

 Natural _'méjapiﬁg"

to pin down, bu’t iteca be'achjeved w1th a thh or Eow s.ensdmty mput dewce deper‘tdmg on how ’che syster
responds to ; : e = : : : :

Response

s, and acmss"state Across tlme Mano sped up graduaﬁy From rest to
speed and siow dg adually back down gain, more commonly known as dampening. In add!‘le hold
down the j jump button longer meant a higher jump, another kind of senmtrwty across time Hofdm
the jum 'ahd-.leﬁ directional pad buttons stmuitaneousiy resulted in a jump that flowed to e\_left providin
greater en'szhwfy by ai!owmg combinations of buttons to have different meanings from pressmg t
tons mdmdualiy Fmafiy, Mario had d|f'ferent s’tates Thatis, pressing left while “on the ground” has
meaning than pressinig Eeﬁ while “in the air” These are contrived distinctions that are deagned mf
but that lend greater seﬁ51tlv:ty to the systemas a Who|e s0 Iong as the player can correctly inte
the state swrtch has ¢ occurre: and respond: accordingly. : :

combinations of £

F all these kinds of nuanced reactions to mput was a highly fluid motion, espec;alfy a
‘game such as Donkey Kong, in which there was o such sensitivity, e

The o’mpaf:son in ure 2, between Super Marlo Brothers and Donkey Kong, shows very cfearlyj
how much more. expresswe and fluid Marios controls are. The interesting thing to note is that Donkey Ko
used a.;oystlck a much more sensitive input than the NES contro”er No matter how simple the: mput the

'_ rom a system can always be highly sensitive.
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102 EOHUS L
Zlisoesi)

.standlng ina ﬁeld of Blank whiteness,

: wlth ! No- objects around hlm _Wlth

_Ei_gure 2  Comparison of character motion in Donkey
- : Kong and Super" Mario Bros.

ment of objects. in the world isjust
another set oF vanables agamst which to baiance movement speed jump height, and the other parameters
motion. In game feel terms, constraints define sensation. If objects are packed in, spaced tightly

reEatwe to the.avatars motion, the game will feel clumsy and oppressive, causing anxiety and frustration. As
ObJeCtS get spaced farther apart, the feel becomes mcreasmgly tr:v:aiized makmg tumng unimportant and
numbing thoughﬂess joy into thoughtless boredom ' = .
Concurrentfy to the 1mplamenta’cion of your system you should be developmg some kmd of spatial con-
for_your motion. You should putin some kind of platforms, enemies, some kind of topoiogy that will give
‘motion meaning. If Mario is running along with an endless field of blank whiteness beneath him, it will be
ver; dsfﬁcult to judge how high he should be able to jump. So you need to start puttmg piatForms in there to
nse of what it Wll be ||ke to traverse a populated level.

and cha”enge Thmk of a footba ﬁeid There are these arbatrary

re, _he game of footbalE wou id ha\fe a very dnCFerent skill set and ol arguab!y be a lot less mterestmr
: 'u ould run as. Far as you want in one dtrectton before bringing the. football back The skills of

etic beauty posssb|e with game feel. That is, somethmg beautlful is created at the inter-
et and game The act of pfay can create something aesthet:caﬂy beaut1fu1 auraHy visually,

in and start codmg consider the overall sensitivity of the system the aﬁordances of the
'|§mty of the response from the game. Concurrently, develop some kind of spatial
he qdea is to create a possubihty space’ tha‘c will, through tweakmg the vartables




