MoH & A K A

J
YRk 20 SEEET VAN T Y ORE - TERICE 5 RENT RS MBI F R

FOR ATV EIED
SR AT IS W B3 A S EAF SR

wm a5 E
Rk 21 4E 3 A

MEEN SO LT UV HBE

URL : http://ringring-keirin.jp/

KEIRIN 0 0 COBXEX BROEMEEZTTERBLE-LDTY,







£ = b= G IR 5 Y OO OSSR 1
L1 FAEEAFTED B oottt ettt 1
1.2 AL DTETE oottt ettt ettt ettt 1

121 BB LIEIZEE S ettt ettt 2
1.2.2 B 2 MHIZEEI DS oottt ettt 2
1.2.3  ZB BIHIZEEI DS oottt 2
1.2.4 B ATRIZEE DS oottt ettt 2
1.2.5 B B IIZEEI DS oottt 3
1.2.6  ZB B IHIZEEI DS oottt 3
127 I F— TIGDA BV X 2T A7 L—AT—T#4E L GDCO9 #4
e OO 3
1.8 HETEDRTE] ..ottt ettt ettt nn s 3

B2F e T T R T B DI oo 5

21 =B s T T DT F DT oo 5
2.1.1 1970 FFRICEIT DT =L 7 T Y BT F =D 5
2.1.2 1980 FFRICEIT DT =L « 7T 0 BT F =L i, 5
2.1.3 1990 FFRUCEIT DT =L « 7T 0 BT F A e, 7
2.1.4 2000 FARUICEIT DT =L « 7T 2 BT F A e, 9

22 =TT R T B DOBEE e 11
221 T 7 X U a T e 11
2.2.2 PC Ll 00 ettt 12
2.2.3 AT R T A T ettt 12
2.2.4 T INTR A ettt 13
2.2.5 BT I T ettt 14
2.2.8 T NI T ettt 15
22T A= 7T 7 T U ettt 16
2.2.8 BDO REAL....coooiiieiieeeeeeeeeeeeeeeeeeeeete ettt ettt aeneas 16
2.2.9 BT H ot et 17
2.2.10  PlayStation......cccccouiiiiiiiie e e e a e e e e e e 18
2.2.11 NINTENDOGBA........coouieeveeeeeeeeeeeeeeeeeeeeeeeeeeeseee et eseaennns 18
2212 R U AT H A Bttt 19
2.2.18 T U H AT L ettt 20
2.2.14  PlayStation2.......cccoviiiiiiiiiiiiiiiiee et e e e e e e e e e e 21
2.2.15 T BTR A T R IR e 22
2.2.16 NINTENDO GAMECUBE .......c.ccooootiiieieeeeeeeeeeeeeeeeeeeteee e 22
2.2.17  XDOX cevevieieeeeeeeteeeetetee oottt e et et se ettt et et et et ne ettt e et ae ettt eneaeneans 23
2.2.18 ST L R DS e 24
2.219 T LA AT =T @ TR T Il oo 25



2.2.20 XDOX 360 ...oooiiiiiiiiiiiii e 26

2.2.21 PLAYSTATIONS .....ouviiiivieeeeeeeeeteeeeeeeeeeeeeeeees ettt seses s sesssesenns 27
2.2.22 Wi .ooeieieieieceeeeeee ettt ettt ettt ettt n s 27
B8 EE A AT T R 0 T e 29
30 T = .5 KOO 29
3.2 HT U —HUDFIT I = R 0 T e 32
3.2.1 HITE LT AT T A L et 32
3.2.2 FTMAEEL  CGUBD) ..ottt 50
3.2.3  FEMAEIE B 7 2 B ettt 57
3.2.4 FTMAEEL T o A 3 3 U et 62
3.25 THET T U T Al 73
326 TuTTIUT TTT 49T AR i 137
3.27 Tul T I T BB FEIRHITE oo 154
3.2.8 H AT VAT I HIRFERIIR voveeeeeeeeeeeeeeeee ettt 162
3.29 H AT VAT I FHTBEIEIR oooeeeeeeeeeeeeeeeeeeee e 173
3.210 T T T I AT U T D ettt 183
3211 B B U Z BB oo 192
3.2.12 BHFEHIERR & T DE e 213
A EHNOS — AR T 1T U N T DFHIE oo, 230
41 BETDHDARDT —LHEFEL AT RT AL D e, 230
O O = L= SOOI 230
4.1.2 FHELE T = F DBEE oot 231
4.2 FEEBRBEDZEAC oottt 233
421 FZETEI oottt ens 233
4.2.2 77 v A= LB Z A BV i 234
4.2.3 2006 FEEDHER GFATEELL) oo 234
424 FREBRBEOZEAITHTT DEBHR oo 234
425 7 DPEZEITIT DREEHEIE oo 236
4.3 BHIEF DIET oottt 237
4.3.1 BHFEFE DTELR oottt 237
4.3.2 JTEFTEREBIIE FH B DI cocooveeeeeeeeeeeeeeeeeee et 238
4.3.3 ABIR = BT F U Z e 238
4.34 BAFEETEH 7 0 DB oo 240
4.3.5 BHFEEERF LD (oo 240
4.4 BREBEOBREX XU T T ARIT YT AL B e, 241
441 BHRE OB RRICRITT DB 2T oo 241
442 BAREBOX Y VT T ARNE VT AL B e 242
4.4.3 BAFEE DB IR EDORIEI oottt 249
4.5 BB DRI oveeeeeeeeeeeeeeeee ettt 249



4.5.2 BAFEE DA EE DB oottt e e et et ee e ee e 250

4.5.3 BHFREE DT E DRI oo 251
4.6 BHTEF DI ..ottt 252
4.6.1 BAFEE OUGBIZHT T D 2 oo 252
4.6.2 BHFEE DB BBIEETLEL (oot 253
4.6.3 BHFEE DOIBEBIEE DFEM ..ot 253
4.6.4 BHFREE O E DRI oot 254
AT B L TR oottt ettt 254
AT 1 BT ottt eens 255
BT 2 R oottt ettt ettt ettt renes 256
4.8 FEETUTERIIE oottt 258
4.9 = ABEEEREBEIC OV TOET U LT e 261
4.9.1 FREEHEE I e 261
4.9.2 KRENEH N Z A T AT L0 e 272
493 7vh V7 Ny =TIZBIAHENT =L AL I T =D/ 284
410 7 — LB OBELITOUNT IO E T U 7 oo 301
%5 %  GDC 23T 2D 7 — LB DOV TOTAE oo, 331
30 I = .5 OO 331
5.2 PlayStation 3 (23172 SPU OFFEFTE oo 334
5.2.1 Insomniac ® PlayStatmnS Programming G#/H.........coceevevueeeeireeiesreennens 334
5.2.2 GOD OF WAR (25175 SPU DFIH oo 339
5.2.3 KILLZONE 2 (231} % SPU DB oo 342
5.3 v/&)/7®ﬁbm%v/hkvlw74/f®%bm%vyk ............... 352
5.3.1 Deferred Renderer & Light Pre-pass Renderer........cccccoovvvvvvvvveennennnne. 352
5.3.2 Resistance2 (ZF1F % Pre-rendering & deferred-rendering................. 353
5.4 T 3L ¢ A U 2 S R H I et 355
5.5 XX TV X =T = A= a VOREEILE A X Al 356
551 F¥ T X =T =A== 3 VOREE oo 356
B.5.2 A Al oottt ettt 356
5.6 n ~‘/~~‘/“Jv/1/3°§2ﬁf ............................................................................................ 357
5.6.1 HALO WARS (28T 2 HITE B EIAAK oo 357
552I@Wﬂhk#éﬁww-7nywvyw@ﬁﬁ ........................................ 359
5.6.3 B « T U U I N D T T T e 361
5.7 AT A =R+ F—AIBITLHEME T — LT A VDA e 364
5.8  REIEIEIICES ovvvviiiiiiiiiiiiiiiiie ettt e et e e e e e e et bt eea e eeeaea e se e basaasaaasasbaaaaeaeeaaaaes 367
F6TE WM IT DT — ABHE T OV =27 W, 370
6.1 MMGDAB IV F2TAL7L—LT—2 2008] OFFRERIZONT e, 370
HTE HARDYS — ARG IOV T O E HEZE oo, 372
71— LBBEETETE OBLR E R oo 372

711 7 B T DM EE & B oottt 372



7.1.2 7 — LEHHEHET O FE S AR & EINAE D BN oo 372

7.1.3 7 — ABIEEITEE DBLIR oo 373
714 77— BB ZTE ORERE oot 374
7.2 77— DBEE TR I OV TOIRZE (oo 376
7.2.1 BB T 57— ABTEEITETE DOFRZ oo 376
7.2.2 FEEHE T 55— LBHEMTETE DIRZ oo 376
7.2.3 RN D DB DOMRBEDIEZE (oo 377
7.2.4 FEFPHE L Off-JT DFEZZ oot 377
725 BV HXa2aTZ AT L —LT—7DHREZDIEH DI oo 377
7.2.6 7 — ABEBBENBEE L X ¥ U T T DIEE e 378

HBEGE IGDA DY X2 T AT L —BT =7 HARZEI oo 379



# 1.3-01

¥ 2.1-01
X 2.1-02
X 2.1-03
7 3.1-01
7 3.2-01
¥ 3.2-01
X 3.2-02
7 3.2-02
7 3.2-03
7 3.2-04
X 3.2-03
X 3.2-04
X 3.2-05
X 3.2-06
X 3.2-07

3.2-08
3.2-09
3.2-10
3.2-11
3.2-12
3.2-13
3.2-14
3.2-15
3.2-16
3.2-17
3.2-18
3.2-19
3.2-20
3.2-21
3.2-22
3.2-23

3.2-24
3.2-25

1] ES

WK 20 ARET Y H V3 T Y RO etk i i BT % B AR AR AT

FEELE BT oottt 4
1980 FERICRBIT AT =L « 7T h T H =L DB oo, 6
1990 FERICBIT AT =5« 7T b T H =L DB oo, 8
2000 FERITHBITF DT —L « TT 9 b7 =L DZTER oo 10
= LR — Ry TR B s 31
T IT A L DFGR oo 34
e T WA L DFEAEIEDZETEN oo 35
LAULT A L D F oottt 39
VAL T A D EBIRTIEB LT s 40
T ART VA DEBTLTTIE oo 42
TFr T A LD BN L= R e 46
BT D BEFRIE <ottt 47
UTIE AL BDCG HMTD T = R 7 e 50
RY TUANTEDET U LT DR oo 51
FTF 4V a v —T 2 AL ADX XTI X — EFY T OM ... 51
W H e~ > 7 (), MWEO T DER~ » 7 (), Loy

THEIL (F0) oottt ettt ettt nnnnenan 52
F—T VL —AECLDX T X — T2 A= a VOBER e 53
AT IVAVI2ab—2a NCEDIBRERILDB. o 54
HFITE = T TN T T A DB 54
BRI () & BIMNEI () OB 55
THRITUVRT 47 c LU F U T DB 56
)T FH RNITIVRT 497 « LB T DR e, 56
TP L RIREEA A2 ettt 59
DI ettt ettt ettt ettt aeere s neereneas 60
TIOBNT—=LNIBT DT LA Y — EBARE DBIRK .o 75
HEFETELZZ = I oottt ettt ettt n e 77
PRI TRITI 27 = Ly ettt ettt 78
XX T I H—ALD 3 ODETIRTESR oo 79
HiffiZe 0 2 X & — 0 AT (B ZEAICBEN L CHATED) e, 81
F—INCRBT D Ttk TER) TEREE) OB o, 82
AN K o> TITEI AN Z — U DT D Al 83
AVETrvarviE (GUNE) Mx-H—Mckigs Tk Ty

(] TEREE ] DFHBAB oo 84
HHZ2EED AT, HHRREIG L TITEITH AL & 2D A7 — e, 84

2 R TT 15 B TR T ™ oottt e e e et e et et e e et e et e e n e 86



3.2-26 Quake IZFBT DB ARIKAE~ > (Hierarchical Finite State

Machine) [11].....ocoioiiioieeeeccee ettt 87
X 3.2-27 FHERLEE DT L A TRIRBEFEIOE A .ooooooeoeeeeeeeeeeeeeee e 88
X 3.2-28 HEEALT D H IR L REEILT D I oo 88
Xl 3.2-29 [The Simsl] IZBWTHEA T V=7 ML TEAEFNTWELT—X

[LAL ettt ne 89
¥ 3.2-30 [The Sims] (BT 5 TAIBRFELZTDH] —HOBIEDOMFTHK....ocecveeee. 90
¥ 3.2-31 Al KOV — ALy —27 2 A%EFT 2 [Edith] [15].iiiiicieeee 90
¥ 3.2-32  [The Sims] 2B W T ATIZH L THIAENTHWET —F[14] 91
3.2-33  [The Simsd D AL DFEBI c..oooviiieie et 92
4] 8.2-34  [The Sims] D Al D E BT TEIEE c.oovoveeieeeeeeeeeeeee e 92
X 3.2-35 Mood FFEDTZDD T IEA B oot eaenean 93
X 3.2-36  [The Sims3] ([CBIF 24T V=7 FNEFEENEEBOEE (F) e, 94
X1 3.2-37 Fv 77 X —HELESELT-DICE BT LT ZAZHND e, 95
[X] 8.2-38 FEABHIT /LT U R IADAEFATR oo 96
¥ 3.2-39 INEAT| Oft#iA, BfIC==2—F L%y hT—2 D hFRao— (E

BR) DIHEAL L TIT K U2BL0 e 97
3240 T ¥H AKF D Kenneth O. Stanley [KIZ L AWM ETH 5

INEROJ oottt ettt a e ne s s enns 97
[ B.2°41  C4 T 30T 7 T oottt 99
X 3.2-42 FEAR. IZBIFAT—T 2 b e T=FT 7 F X oo 100
¥ 3.2-43 [HALOJ ICBIT AT =20 b o T=FT 7 F X, 101
3.2-44 [Halo2] (25 5 EERARIKEE~ > (HFSM, heuristic FSM) .............. 101
4 3.2-45 FY ORI A U TBRICHFBOTIZHM & LTEHEENTNWDT 7+

B L ettt ettt enne 102
4] 8.2-46 7 — L~y FIZBITDHERBRELEL T 7 4 —F 2 A e 103
[X] 8.2-47  IFRZZEL & TTAT 2 oottt 103
[X] 8.2-48  FIFEZRILD IR A 2 B oot 104
X 3.2-49  HIFRFRBLO BARBIZEEL oot 104
X 8.2-50 /XARRTRT AT LAY AT ITRF DT R oo 105
¥ 3.2-51 [KILLZONE] (281727 A KA b <~y T DT A~ v 7[38]

(B9 ettt ns 106
[X] 8.2-52  FIE L B IR E DBIER oo 108
X 8.2-53  FE & BARD BT DIEHRABTE oot 109
X 3.2-54 Hi&, Ak, BREOHEMEHO 7L —AZz—Y 2 b« T—F%7 7

F AN ETEFUE ETUD e 109
¥ 3.2-55 Al BLEET 2 XX HLHOZEMERF DA T =L [8] oo 110
X 3.2-56 [HALO2J B 2 HREHO T — Ok & BB OME LD RIS

[B6,37,41] ...ttt 111

X 3.2-57 THALO2J 2B 2 HREHOT — X OEE1[36,37,41]) .o 111



3.2-58
3.2-59

3.2-60
3.2-61
3.2-62
3.2-63
3.2-64

3.2-65

3.2-66

3.2-67

3.2-68

3.2-69
3.2-70
3.2-71
3.2-72

3.2-73

X 3.2-74
X 3.2-75
X 3.2-76
7 3.2-05
X 3.2-77
X 3.2-78
X 3.2-79
X 3.2-80
¥ 3.2-81
X 3.2-82
X 3.2-83
X 3.2-84
X 3.2-85
X 3.2-86
X 3.2-87
% 3.2-88

R A A ) EIE &2 - R U (O <=2 112
T—Vx b T XTI F I ESIC, FEZOMAEBEBREIED

Ty KOEODEIMERASEFER L TIT< o s 115
T H AT DT LTI TET IV oot 116
PN T I A AL ™o, 116
[7A v/ —#2] BF25BEMRER ST AFHEE24] 118
[LEFT 4 DEAD| @ Al Director OF 7 /1[43,44,45,46,4T] ....ocvvvveeennn. 119
[LEFT 4 DEAD| ® AI Director 78 7 V& A MIE=H—FT5HT L

A X —DERIEIRIAA] oo 120
[LEFT 4 DEAD] @ AI Director WY 7/ Z A AIF=H—F 57—

DNERTILLAA] oottt ettt 121
Halo3 1285, HHAT—ITOTF LAY —DRLEHE~ v~ (b

—h=v7), BREXBIOE — b~y T HIETEX 549, 122
TEAM FORTRESS 2 [ZBJ5, HDHAT—VTOT LA ¥ —0DL

BEE~ 7 (B b0 T7) (48l 122
Unreal Master Control System (23175t — h~ v~ [Unreal

Engine 3] Tif., b— h~ v 7AEREEL YR — N 5[50l 123
AOE 2B 2HEIA 7 V=7 MIERET AT A[51,52] e, 124
AOE (2B 2 HENM L LAEIE T AT A[51,52] oo 124
A X AL, F—LABEEMR (F—2RAT7 =), ¥ T 7 X —Al OFfE......... 125
T AOBREMROH T YT 7 X —AL 1T TRl & 538 oF

BEPEZHH1 ottt ettt s s 126
Febua TN [Fxv T 7 5—Al| [F—bA_ ] BRI

(= Ry R B X3 =5 OO 127
HAT =5 HAETL AL oo 128
AR N BEVAERUZ T D FRERI8] oo, 128
M) TER) TEREE ) DTN EINDELAIZREA i 130
XX T T H AL DIETIETE oo 131
[F=R « Tg——1 b —0 OF =B oo, 138
[H—H 2] OF —LEHE (O Exidy, INC.) woeeeeeeeeeeeeeeeee e, 138
I INTTTET OOBEFR vttt 140
TA Ny T 7ICLDAT T A FOERTHIR (IR 5 HOHE) 142
AT = VRO FEA oot 143
TA L AT B )LD LK Bttt ee e e 144
AFEDTHERIZ L o TR FE DIHEEZEIL oo 145
FHEFEREIC LD 7 LAy 7 7 DFER e, 146
TS = IS U REFRIT oo 147
FGRER T — I L DREREAT oot 148
TV —H—] OEEREZDHF —LMHET (©NBGD oo, 149

PC+7 T 7 4w 7T 78T L—BRER ..o 151



3.2-89

AIP % o —TWNITREINTZT T 7 4 v 7 AL — LI O 152

¥ 3.2-90 #EASIFHAIRICE DV I 2 L—F DN E B REERRIE R oo 156
¥ 3.2-91  He/IMHE « FBDME & HTZAR D BIER oo 157
3.2°92  LiN-CanDY T ...covieiiieieieetieie ettt ettt et et re e eaeeneas 158
B.2793 G TE oottt 158
3238.2°06 AT UT T A LT DIEER oot 184
X 3.2-94 F v hT—JBHHEEMEA L T TDOE =R YT e 192
¥ 38.2-95 VA —4%—7 3 —/AHIDOBF TR LD GTH) oo 214
¥ 3.2-96 & TRRDOMEM Z TEFE(U L D SI) oo 215
¥ 3.2-97 Royce[l] THOINTNWDIEY +—F — 7+ — VH OB 7ot 211XV

) ettt ettt ettt reeteaeas 217
X 3.2-98 V FE T /L DBI2] L0 BT v 218
X1 3.2-99 KAETLDOFEREB] L0 G coieeeeeeeeeeeeeeeeeeeee e 221
¥ 3.2-100 Boehm D A /XA Z ATIOFAI([B] Z D SIH) oo 222
T2 8.2°07 BHIEAETR Lottt ettt ettt 228
F24.1-01 FHEDHIEE T 2 DOBEEL oot 232
72 4.1-02  [BIERZEOBEIE [HFIE 1] e 232
3 4.1-03  FHERZEOBEEE [HFIE 2] oo 232
3 4.1-04  FHERRE OB [HFZE 3] oo 233
7 4.1-05 B BREE D LI I T D RBIE oo 235
72 4.1-06  JEFATZHEDITE FHE D BETR .ocvoveeeeeeeeee e 238
X1 4.1-01 7 —LPEEITBIT D AMBE =B 7 F U e 239
2 4.1°07 B D B AT T D3 2T oo 241
# 4.1-08 FEREEDOHFROBEZINE : TUDD FTT oo, 246
4 4.1-02 F—LEXES AN T AT 2 —F—ICELETOX Y VT /F—1 . 248
X 4.1-08 T4 U T T HZ D oottt 249
32 4.1-09 BRI DR X T D 3 2T oo 250
22 4.1-10 BRI OAB T T D B 2T oot 252
[ 4.1-04 77— B EEEDFHEGARTR oo 253
X1 4.1-06 AM~RT AL FOBREFHDOBUR oo 256
4] 4.1-06 RJIP HFHIZE S EH LABHRI LR & DL oo 257
72 3.208 AL I T —DFHEY A B oot 297
X 4.3-01  TEH D T T DT Iy oottt 307
[ 4.3-02 203 7 T DT = ettt 308
[ 4.3-03 A7V DU — 7 T2 2D A A= oo 309
X 4.3-04 CHANGE_JOB DA A3 oottt 310
X 4.3-05 T VLT U DA R et 313
[ 4.3-06 303 7 L DT = ettt 316
X1 5.1701  GDC DRI ..veoveeveeeeereereereere ettt ettt ettt ettt et eve et ereeaeeaeereereenas 332

5.1-02

GDC D FETEIE O BT oottt e e e e e e e et eeee st eeeeeeeeaeenen 332



5.1-03
5.2-01
5.2-02
5.2-03
5.2-04
5.2-05
5.2-06
5.2-07

5.2-08
5.2-09
5.2-10
5.2-11

5.2-12
5.2-13
5.2-14
5.2-15
5.2-16
5.2-17
5.2-18
5.2-19
5.2-20

5.2-21

5.2-22
5.2-23
5.2-24
5.2-25
5.2-26
5.2-27
5.2-28
5.2-29
5.3-01
5.3-02
5.3-03
5.4-01

5.6-01

B DD AT oot ettt e et ettt e et et e e et e et et e et e et et e aeeeaenaeeaens 333

SPU D7=0ODT v 7T = RDJFEF oo 335
V= —ZBIT A AL A Xy 7k E SPU OMLFE[13] ... 336
AE UREIEIRD TILLB] oo 336
FDOBINLEBDT I 2 =33 VOB 337
SPU & PPU 230G F I THLVBR[1A] .o 338
SPU TIERUTHLBR[LA] oo 339
Immediate(BJRFALEE, IK X°F 7 K—/1) & deferred GEIEWLER) % 4y
BIEALBELTAL oottt 339
WEAT V=7 RO U A ME, ¥ v ot SPU CTRUBE[14]....oe 339
SPU & PPU @ 22— RO B ZHERFT D [16] . 340
SPU 72 LOMEE, — 7 L— A TREE LYW [16], RO~ .. 340
SPU % PPU |ZHIMMNZMEH T2 Z & T, HEDONNy 7 7 Z2ffi> T
HEZ LIS K D UTAR D16 e 341
PPU & SPU D7 127 7 A T 1Bl 341
Push buffer generation[16] ...........ccocoeviiiieiiiieiiceeeeeeeeeee e 341
SPU & PPU ® 22— RZFEI U HDIZZRD[16] v, 342
Push buffer generation (ZX > TSPU A A€V - 7 ulr— 3 5[16] ... 342
[KILLZONE2] 123135 SPU 7127 7 A T 1T oo, 343
[KILLZONE 2] (23317 % 44 ® SPUMH Y A F1T] o, 343
[KILLZONE 2] 128257 = A RA 2 FOFEF[17,18] e 345
KILLZONE 2 D7 = A RA 2 b EAR ALY Z (1T oo 345
[Killzone] @ LOS FHIFHREOERZ T A KA v MIHEDIAALTE
S TTFUE ettt 346
[KILLZONE 2/ \2B 2V =ARA LV FeT T A« Fa—T~vv T/
(177,18 ettt ettt aes 347
[KILLZONE 2] 28 2EEX 2 —T~ v 7T OA A—=[1T] 347
BT T LT R LT] et 348
B OR) e LA — (FL ) BBEEZEA TS 5[17,18] ... 349
A Y —ITET Z & TAI OB GRS [17,18] e, 349
AT X DHEBIILT, 18] e 350
AT IZBHEWVIZHE T ORBUIA S 72N E D BREIZ 2T 5[17] e 350
AT OISR O T 7 E AT EDREL [17] o, 351
HEAZEIE T 2 A TRA L DILT] e 351
Deferred Lighting [19]........ocoviiiiiiiiiiieieeeeeeeeeeeeeeee e 352
Light Pre-pass Renderer [19]...........ccooviiiiiiiieieiceeceeeeeeeeeeeeeee e 353
[Resistance 2] (Z81) 5 Pre-lighting & deferred rendering[24]............. 354
[KILLZONE 2] (231 % Light Probe 2Lk %27 a— 3L A4 U 23
3T U LT s 355

INA R TINERT B =T =)L RAB1] i 358



5.6-02
5.6-03
5.6-04
5.6-05
5.6-06
5.6-07
5.6-08
5.6-09
5.7-01
5.7-02

[Halo Wars] 1B\ THBENVER SILTZHITEIS1 oo 358

TLOGAITOUL [B4] ..o 359
VETSE [BB] et 360
I F B A AR O JFERIBB] .o 360
T e Ta—U DT T FBTIB8] e, 361
WATOHA 7 NVEFERT DD RD D [3T] [88] e 362
JEDEEX ST HFHBENPORD DT [38] oo, 363
HIFAZ G =B EZ AT D BT [38] e, 364

TWORLD OF GOOJ DA ...ovevveveeeeeereeeeeeeeteeeveeeeeeee e e 366

GDC2009 (28T % Expo IZBIT D IGF Do —T — e 366



B1E ICHIC

1.1 FHEHAERDOEH

Bt = T Y OEREHLICEED, BRCA 2 T 0T 4 T a7 o icB 0T, &
Dmgﬁﬁﬁ%*@f\%@v::v~v§/%Alm@ﬁk®%m&m®ﬁ%ﬁ%io
TWb, T TR OA 2T 77 ¢ THEHIE~DIEAE X 5720, NI O BIRTE
Waggd o LR, HHROT X RWEET RO T Mtz Bk L, # L 70D BBk
FEIREMTIZ O W T DIER TR ORES 21T VMG PEEDIRBIC T 552 L 2 ARV E L=
A e LT,

IHNETOREIZLY  FDETOMBPEEDOEIN /B OFESIRIT, 7 — LEENH S
TWbEEZBND, 2T, 21 OTF VX Va7 oY E&EICBE, TAED S
—LPFEHEEROLE LA BT T 4 T a7 o ICEET AR, BB HIE~ DI
MeRB720, =0 TT7 v b 73— b7 — LA efRT 21D OEMOLEBESLHUTIC
DNT, WAOBET 28 - FHIZRHE L., TOHKREMGFT D,

1.2 FREEDEE

HARRZ2058R DL E LT, 7 9 ZVBUgiIlE « oo Bdir@hm &k O oIz 1T 5
BIREIZ BT 2 WAL DIGE A INEE L, TR & OE RSN O FMZIC L 0 MR S D A5
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A B PRk 2048 H 29 A (4) 15: 00~17 : 00
Y T B RTPAIX v XA T 2 50 9 B 92B e T 2 SR
F
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=1

B W PRk214E3H31H (1)  17:30~19:30

B Bt MEVEANT D H L ar T oy Hse 2=
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(28 H—L - TSYFI+—LDEE

21 =L - TS5y b I+ —LDEE

YEFEICBT RS - FLA - IIIRRLYREOT — X 2 H LT\ 5,

Fo. FAN—RT 27O~ AF == a0 T v ATHONTIE, Fl—#am e R LT
WLTWD (ZZTOXA T ==V a Ty I N"—FU=T D=V a7 v7IZ
PEoTY 7 N =T ORBNERE SN2 DL T 5),

2.1.1 1970 ERIZEFBF—LTSy b I7+—A

1970 FRYFAD T —2 « 7T R 7 —L1F, 1 ~—FIZ2&E 1 XA MOFHENR
EThote, ¥Ry I A T vk, THEVO KR 2 ERNFERT—
LRI E STV, o, BARICEIT DRYMOFER 7 — L8 1975 FII3As
Ry 783 7 ETF=2] 2HiELT,

1977 %, HHEFO ROM H— kU v DEIZEER #— A8 [Atari 2600 (ATARI #1) |
MNT AU B THFE, [Atari 2600) 1%, BABEEOY 7 v =771 Cldi, —FX
—T 4 — A — T — DIFAEZ TS S ¥ T2,

2.1.2 1980 ERIZCEITZ T —L - TS5y b7+ —L

1980 FARMEILEEDOFHKEM 7 — N2 Y V—23hRHTtbd 5, FI—1L
¥ B RS EA T FI—) O TR 9 K1, RSt Z 0 o Dt s
fhe e 2 =TT 4B RO ISC-3000), MRSttt Ry 7428 Tty hED 3],
(A= =BTy hEVa ] ORFBEBB L,

1983 4, [T RMWHRALSMIT 177 IV —ar Ba—F—] %53, 1986 FE 2T/
WFNAAL LT 773 —avCa—d—F 4 AT VAT L] &RIELIZ, 1985 4
SRR Y - =2 X =TT B AR [ - v—2 I #%5E, £, 1987 i
FAAREBRA—Lx2 L7 br=7 2K &ttt (NEC) 28 TPC =) (3 88 Tk
987 /XA A CD-ROM2) %J¥E5¢, 1988 FIMRABAL LD (AT KT A4 7 ) Z55e, &
7=, 1989 HIIMTREMASHN B AP & 7 2 M7 — bl T — bR —A ] %2V U —
Zo HNY—LN— RO A THE LN LR TH 5,
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1987
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]

HFA4FE ST )
YIXOER

A—1¥—
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HRRHT ARy Y3

FILVAT4T
CEESIP

MY FLESI Y
BRAEHNYF A

J73Y—avEa—4—
EXREHARH

Ty Y RATY—
hER —)L- Dv

AR
avEa-s—Evay
b
BN H A
M5
Y —F X &4t
SC-3000
#HRARHes-
T8 —T54 €A
U5 KX
b= —IEHAR%

J73Y—avla—s—
F4RIVRT L
FEREHRARH

HAREA -
T 8 —T54 48

tﬁ-v—aj

PCIVPY CD-ROM2
NEC31 NEC31
AHFES4T

#HRRHes-
T 5 —T54 A

F—LR—a
EREHARA

X1

BABSHK—LIL Y+ A=) 2KAEH

¥ 2.1-01

1980 FRICH T BT —L - T5v b T+ —LDEER

(BARENTOERRENMTOA-N—FO 2 7Z2HRBLTEEHLTLD)
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2.1.3 1990 ERIZEFZ T —L - TS5y b7+ —L

1990 FlIHx D — b= RV ) —2ENFE LR 5, 4 AlCHkAstt=x - =
X« r A5 INEOGEO, %3852, 10 ARt « =0 ¥ —7 T4 BAR R T —
L =27 ) &, 11 A, AEREHEASHIT TA— =77 I3 2%FE LI,
#9112 A, &Y - = ¥ —TFTABRE (AT KRTA T OJEFEN— R
=7 [A#H CD| #, HABEBRF—L=L 7 br=7 AN TPC =P O
fe/n— Ko =7 [SUPER CD ROM2] #FHRWTHEA, 7 —2L5 ROM Wty bbb
CD-ROM ~DOAT % Bl L7z,

1994 4£ 2 H | B FEMEEKRASH2 13DO REAL) #3572 L-0&2 &Iz, 9 A
A&t % - =X « (5 INEOGEO CDJ %, 11 Hickk&ttteh « v 2 —7
TABAN T2 —] 2 12 AIRASHtEY =— - a v Ca—Fx 7 A A
> 2% [PlayStation] #%5¢, £7-, RIU< 12 A&t h - =4 —77 148
ZR [2—,3—32X] %, BABRF—LxT L bo=r 2AEtn [PC-FX] #3758,
AARENIZEIT S TR — Fig ) ORI TH 5,

1995 £ 7 A, fEREFASHITHEEN— R T =27 IN=FyLh—A] 2V U —2,
1996 4= 3 AICIIREHNUE AL « FTUOXN c U HTA AV NINT vV (A
a—H—) LR EIT-o7 (V@7 v h~—7 | %%5E, F4FE 6 HITIHMER
k& 4E2Y TNINTENDO 64) % %65¢ L7=,

1998 4F 10 A, EREMRASHITIER 7 — 28 17— LR —1 ) O LA, 17—
LR—=A N T—] &, SR - =X - A BRI UL HER S — 28 (344K >
N 2V U—AL7, A4 11 A, &t - =¥ —7 7 4 ¥R 3EEE% D N—
RO=7 L% TR —AFx A 2358, £72, 1999 4 3 A, Bkll&t 210
P — o (U X — AT | %558, 1990 FRIF. Bx DENT —L A —T—R3
— R VT RMEBITHRFELLREEZIRE, BANS —LKREE L TOEEARBOEDIZL
7210 Wz 5,



F—LTFYNTA—LDEE 19905F 4K

1990

1991

1992

1993

1994

1995
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SNK3%2

RA—i—T 75 a2

EREHARH
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*77CD
B LA
LNy 4 IV8—T 54 ER
HA LA
IB—T5AER

NEOGEOCD
SNK3%2

PlayStation
SCEI%3

NINTENDO 64

FEXREHASH

I15—Fx pR—a
EREHARA

3DOREAL
WTEREXEMRARH

PC-FX
NEC3%1

AR —
#HARHtEhH-
T 8 —T54EXA

A—13—32X
#HA Rt
I 8 —T54EXA

EEYT7Y b T—Y
HARHAD F 1

1) —LXxp R+
#HARHtEhH-
To8—T54 €A

[*T’)?J’{If’r'y |~]|[*’r AR F]
SNK3%2 SNKX2
| H—=LR—Ah5—
EXREHRARH
M2 o L
BRASHNVE A

X1: BRERKR—LILYF 0=y Ak sit
¥2: HASHIR TX- 44

*3: HAEHY = —-

2.1-02

AVEL—3—I A —TFTAV AV

1990 FRICH T BT —L - T5v b T+ —LDEER

8

(BARENTOERRENMTOA-N—FO 2 7Z2RBLTEEHLTLD)



2.14 2000 ERIZHTBT—L-TIv bT+—L4

2000 £ 3 H, sty =— - arva—Zx ¥ 714 A ML [PlayStation2)
EHT, R, MRS A RER S —2 (Vo ¥ =200 h 57— &, &
2001 4 3 AMERKEMKASHEBER S — 2 [ — 2R —A T RV R &, 9 ALl
NINTENDO GAMECUBE| #%7E L7, 200242 H, ~A 7 vy 7 MELEHENFE
JER 7 — L FEICB AL Xbox] #V U —ALT,

2004 4 12 A, EREKRSSHEDNER S — o (=07 R—DS) %, Aty =
— AV H I TA R SRR [TV AR T =g s RS T
V| BFGE, BUE, WiN—REbii~vA T —n_"—=Ta T o7 Lz B E ) U —A L
el T s,

2005 4E 12 H. ~A 7 v Y 7 MERXEHD [Xbox 360 #V U —2x, #0644 11 AT
ety =— - arva—Fx 254 A A TPLAYSTATION 3 #. 12 H
IR EHR SN TWiL 2 Y U —Z O TR — L84 ) OFBBA 2 L &
ol
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1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

NEOGEO
SNK3%2

A—i3—T 75 2]

EREHARH
SUPER CD-ROM2
NEC 1
A7iCD
HA LA
B—=LX7 IVH—T54HER
B A
IE—TF1HER

NEOGEOCD
SNK3%2

PlayStation
SCEI%3

NINTENDO 64
EXREHARH

15—Fx LR—4
EREHARY

3DOREAL
WTEREXMRARH

PC-FX
NEC3%1

tHYE—
HASMEH -
T 8 —TS54 €A

A—13—32X
HASMEH -
R Rl R e %

EELTY b T—Y
HARHNALFA

[*Tvd'ijf’r‘y r] {*’r TARer "]
SNKX2 SNKX%2
H—bi—h5—
EXREHRART
JE—RTY
[ e A g
FU—LExwAF
HA RS-
T 5 —TF34EA

X1: BRERKR—LILY 0= AkKstt
¥2: HASHIR TX- 74

*3: HASHY = —-

AVEaAa—43—IVRA—TA2 ATk

B 2.1-03 2000 &ERICHEFDT—L - TF7y b T+—LDOEER
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22 H—L TS9P I+—LDOBE
AEH TIX, BRI =L 7Ty N7+ —L2OWMELZTEH T D, B, REHICBT
DAL - B4 M IERELRFOLOEMH L TWD,

N— R =T A~y 7% Winnie Forster : “The Encyclopedia of Game Machines:
Consoles, Handhelds & Home Computers 1972-2005 “, pp204 - 214, (2005) L v 5]
L7,

221 Z772)—avEa—%4—

ERERASH 1983 1K E Lz 77 IV —aEBa—%—] [T ROM 71— KV
R ERHTARABEEX S —A, o e —T—% 4 s d—., 2 (A B) A%
V. AX—hKeBLI b AREZY (2 ba—TF =2 ICIZAF— - BL T FARZ U
. ¥ 7=y "PHEINLTWE), & - FFEIERF Wi+ C1T 9,

frog=v b & LT, 1986 4 2 HICESH|MADBWERI A v 7T 4 A7 ZEH LI
[Z73IV—arva—F— FH AT VAT L] B, WES Yy —THRREHERT 7 1Y
—AVVEa—F LT Y RTVAT D RMESET YA Ty I ay ) BRETEENT,
F, Ty IV —ara—F =85 10 £4%0 1993 4 11 AIcid, EERT A
., AR Y Y M =T A TOBBRH NG L, BREEffiES & 7,000 FHZAE T L7
AV 7 7 S Y —avBa—F—] BREEENE, BB, BUEHO7 7 IV —=a
a—X—8HZ A4 MUiZ, Wil)] OF—AREV—ERX [RN—Fyp)LarV—)| T
oeshTnd,

Wit R REKRASH

WE5EEH A 198347 H 15 A

Wffit% 14,800 [ (F&58 4 1)

B 7 +U=70OKK ROMA—FY v

BRENRY 7 o7 [Ford—arr| [ R—R—< 47 I7H—X ((LREHK
A&t (774177020 — (KA A 270 =7)) TR0 72X |
Rt =v 7 R) ) &

BE s (7730 —ar bt a—F— T4 2727 5] DERER

WA~y 7

CPU : Ricoh (6502) 1.79MHz

R © 256X 240 (52 o 16 {2 R IFE H Al)
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I - 83PSG, 1 /A X

222 PCTV>Y

AARERHA—LTL 7 fr=7 2 (NEC) #R&thn’ 1987 £l E Lz [PC =Y
Y IEFROM #— 1Y > Hu — R 2T ES S —LH, 2 hrn—F—
X 8 FrtsEx—, 2 (I-1) A%, RUN- L7 hARZ >, B - HEHEH 1L RF
Ui CTAT 9,

W88, LKL LTHIDO CD-ROM AT 4 7 &28H LizkiE N~ v =7 [CD-
ROM2(>—F 4 —mul)| % VU—2,

PC =y U UENn—RU =T ON—T 3 07 v 7EE T, 1989 4F 11 A IZIZHERARK O
[PC =iy by 25, 12 HiZi3mtg - &2 AV I EE L7 TPC =
VoarrI 4y I Al SIS T T4y FyTE 2 OfF#LE [PC =P
— =TT T 4T A| EHE, £, 1990 F 12 AICIFEAES S0 Y 7 B
T A TEDHR—=HZ TN =2 TPC =P GTY 28, 1991 4 6 Hi1Zix [PC =
»arrs 7 47 A I A, 9 HIZik CD-ROM2 ==y & PC =¥ KL &
7= [PCx=> > Duol BV Y —RAINT,
£, PC =Y v ) =X IANBIL R = RRZHAHBE SN, EHXY A MoV Y
— AT TWEZ & LD —>THh 5,

B, BIEHOPC o PUEMAZA L, TWil) OF —ARES—E X [R—F
Yoary—] THRIESHTWD,

W%E0 AARBERF—ALTL Y Moo= ARt
WEEEHH 1987410 H 30 H
Wffit% 24,800 [ (F&5E 4 1)
W7 =70 ROMbh—hKU v
WFEHRY 7 by =7 : [RTYPE|, CD-ROM2 RAFFEEE (RSt RV ) ),
=211 RASHAART 7 v h) )
WA~y 7
CPU : Hu6280 7.6MHz
R © 320X 224~512X 256 (512 {4 32 {4 [RIRE FH AT)
IR : 6Digital/PCM

223 A*HES47T
Attt 2 X =TT A B AN 1985 FED v H - ~—7 III] IZHiV T 1988 4F
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10 HIZVY—ALE (AT KRTA7 ) X, ROM A—hU v UEFEHLEZEAEE 7—
L, arbe—F—1F 8 HMF—, 3 (A-B-C) "¥ L, AX— R THEKEIN
TWo, FEEMT — L THIH T 16bitCPU A E# L | 5&&4%»%%@%~FN~
TA—FA PVBRFELTW, B - EFEITAV 7 —7 0T 9, SERILaRE S
LCHEINT [ ATET L) LEHEREZER L T — 22 ET 5 r’?‘“‘#.%ﬁﬁj
%~tx@&%ﬁbnfwto

1991 4 12 HIZIFYEEN— R =27 T, Y7 MERIZ CD-ROM ZEEH L7z TA D
CDJ %, 1994&12)% IXAH RTA T % 32bit v NZT v 77 L—KT2% [A—=3
—32X] &¥5e, 7o, RttoFitftE e - ~—2 1) X [vAF—TZXAT L] O
A MVBBIGEVIERN— R =27 [ RABTHETH | ZHHTHETT LA TED, 72
B, BE—OAT RTA TEHY A MLvid, TWiL] o7 —2AREY—E R [NX—F %
ayy—)] TIREINTND,

WEee MAStel - ¥ —7T7 4R

WA H 1988410 H 29 H

W{fit% 21,000 [ (F&58 4 1)

B 7 +y=70OKK ROMA—FY v

BRENRY 7 2T [Ty —24—] V=X (¥H -2 H—TF74F
Z2), [BERX] (¥ H 2 Z—TFFABR), [V=w T o F e~y TRy T 2
—X (BH = H—TTAER)

WA~y 7

CPU : #>:MC 68000 7.67MHz, ¥ 7:Z80A 3.58MHz

fRIGHE © 256X 224 ~ 320X 244 (512 {4 rf 64 {4 [FIFEH I AT)

B - 3PSG. 1 /A X, 6FM, 1Digital/PCM

(1] [ N—FKABIAT KTA 7
http://sega.jp/archive/segahard/md/

2.2.4 H—LiR—

R B ASAEA 1989 H12HE LT [F—LFR—A ] IZROM Z— U v VEHEHL
TR — o, = ba— 8 iE 8 HF—, 2 (A-B) A¥ v, AX—h kLY
FRZ U THRESNTWD, F—AREHEITE /70 40T =2 —THEREIND,
1994 HITiE, KfEtax TR X Tkl ATV v ) R EICERB LI 7 —N) =—
a yETNAD [ F—LAR—A TR HRREIE, 1996 FITiF, BElk &AMk DR T 2 5
BL7 =LA —A KTy b DFREINT, £z, 1998 FIZITWEEIZ Ny 774 K
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EEHEH LI =L R—A T4 b BDERINLTND,
T2, KMERLEOT—X@BEEITHY BIEr—7 V] BNREIN, RMEEFEELZHE > T
LA TEDLDHEFFHEDOOE D,

W5ir (L RERASHT
WEEHE 19894F 4 H 21 H
Wffit% 12,800 [ (F&75E 4 1)
W7 =70 ROMh— KU v
BARENRY 7 =T [FRURRry bV AZ—] V=X [EOI—E
1] (EREHESD
BEOfgss  TEEsr—7 v A N\HT X747 )
WA~y 7

CPU : Sharp X80 4.2MHz

FRIREE : 160X 144 (4 BT / 7 i)
HIR . AFM

(2] ' —LbAR—A

http://www.nintendo.co.jp/n02/dmg/hardware/gb/index.html

2.25 RATH

BAS T X - =X« A28 1990 FICF g L 2 AP F] IZROM A— MY v oz
FHLEAES S — 2, 2 ba—F—F 8 FMYaA AT v/ & 4 (A-B-
C:D) R¥Zv, AH—F - ®LZ FARZ U THERSATWS,

MOFER T — 2 a7 M RIZTHRELTUL, 7T—F— R — AL DR
HENZH D, ROM B1— F U v VARIKD 3 T &, fhi—RFI— Y v DI~ Gl Tod
ST ZHUTEBHIZY V—A &N T2 NEOGEO, Multi Video System| & 77
v hAR—bZEF L, =Lt X —TEBHT O — L% HFESIF O 5 HIZH % Tilf
RHEEHICLTETOTH D,

£, 1994 4, AT 7% ROM 71— kU v b CD-ROM AT ¢ 72, [Af =
fa—F—%/y RUCEH L7z %424 CD) 2V U—X, 0Dk, 96 FI2iX 2 %
MWD CD RTA 7 &E, A X0/ b E T 7 3424 CD-Z) Z¥5eE LT,

2B, BUE—#0 NEOGEO HH X A bLix, [Wii] OF—LEE—E A [R—F
Yoary—) THRIESHTWD,

W MRASHE=R - =X - g
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WEEEHA 199147 H 1 H

Wfit% 58,000 [ (3&5E 4 H)

B 7 +v=70OKK ROMA—FY v

BRENY 7 by =7 [#REH] U —X, T§EEDO%] U —X [King Of
Fighters] ¥ U —X (Wbt - =X« 7o)

WA~y 7

CPU : 41 >:MC 68000 12MHz, ¥ 7Z80A 3.58MHz

iR 320X 224(65,356 0.7 4,096 (o FH I HE

HIR - 3PSG. 1 /A X, 4FM, 6Digital/PCM, 1ADPCM

2.26 S—L¥X7

MASthe T - =X =TT A BAN 1990 FlTHGE LT [ —ALF7T ) X ROM & —
U DR LIRS — o, 2 e — AL 8 FmF—L 2 (1-2) AF, A
H— NARHE TR, 7 —LHEHEIE 3. 2 A TFOH T —IRETERIND, AEGN
DRI, T8, TRAE—27 | OB T—NR) 2= 3 VBT, BEAEE L THIES
AIZIRE T 7 — b AFET D, 1996 FITiX, RKEAFRE [y X7 ) IZ8FR, ¥ —7 >
N EFEBICY T b EETE,

Fio, MR =y hE LT, [TV Fa—F—Xv 7| LEEEN 1. 5FOHA X
WZHERT D Ty 7o 40 F—] RREEFETZL TV,

Wit MAEdtry - o2 —FF5 4P

WEEHE 1990 45 10 A 6 H

Wffit% 19,800 [ (F&75E %4 IF)

W7 =70 ROM h— KU v

BRENRY 7 b7 [aFax) [V=wd o HF oy Pkhor) [REIEK]
a2 #—FF 4 ¥ R)

WA~y 7

CPU : Z80A 3.58MHz

TAARAT VA N T T4 MFEB2A4 T T7—dh

R © 160X 146 (4,096 {2 32 4 [F]HEfH F AT)

HI :3PSG, 1 /A X

(3] [ —FKERNF—LFT
http://sega.jp/archive/segahard/gg/
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227 R—/)N\—J72aY

RN 1990 4EICHE LT [R—r8—T7 57322 TROM b—hU v %
AL AEE S —2o 2 be—7—1F 8 Fx—& 6 (A-B-X-Y, L-R)
B AZ—F BV FPRZOTHEINTWDS, Rt 77 —arbBa—%
—] EOTEHTRLS, HHO— R vy PEHEH LTV 5,

T, AL 17 —2R—A ) A= Y v VEHHTEDEREZ=y b A== —
LAR—A] VU —=X&HE, 1998 F2iE, EROTHA 2L HL, 2 Y LMEaFEHRL
- [ R—= =T 7307227 #HRELTN5,

BB, BUE—HBORA—R—=T 7 I arERZ A ML, TWil] OF —AE G —E X
[NN—=Fy)Lary—)] TRESNTVD,

Wit R REKRASH

WEEARE 1990 4E 11 A 21 H

Wfit% 25,000 [ (FE5E 1K) SKAMAS I TAMRRE

B 7 =70 ROM H—FY v

BRENRY 7 2T [R=R—= U F TR [ RE—T 37 A, [T7 A%
—T AT LA V=X ((EREEASS), [FT7a 722 ) =X (BRlatt
Ty I R) Ty AF Ty zyo—) ) —X EASHEATZ D7)

WA~y 7

CPU : 65C816 3.58MHz

fIRIEIE © 256X 224 ~ 512X 448 (32,789 {4 256 (i il Al HE

I . SADPCM

[4] A—R—T7Ia3r

http://www.nintendo.co.jp/n02/shve/index.html

2.2.8 3DO REAL

T AU, 3DO i kD T A & AR AR ST TR T ESEER SN 1994 FIC
%52 L7z 13DO REAL] (2 CD-ROM A7 4 7 2/l L7 A E&E 7 — o, =2 hr—
T—ix8 ¥ —&3 (A-B-C) R¥, Bk« HAERY O THEESH TV 5D,

7B, FHEEVEEMSE S, 3DO th& Y T4 B R k&S 7= [3DO TRYJ %
LTS, FEiE LT, B~ AR, BT A CDHELERTHE TS, hT747 2
XHh—, BT ATV =Rl FAIZRORWVEERORMAITHH L Tz,

WRETET M T ERREER AR
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WXEEEAH 1994 45 2 H
W{fit% 54,800 [ (F&758 4 1)
B 7 =70k CD-ROM
BREN2Y 7 =7 D ORHE] A&V —7) [A—=R=X M) —=FT7 7 A
#—I1X] Rt 7 =)
WA~y 7

CPU : ARM 60 12.5MHz

fIRIE L+ 320X 240 ~ 640X 480 (1670 J7 %)

HIR : 12PCM

2.2.9 wHYEZ—>

BRAEettte e 2o X =TT 4B AN 1994 FEiCF L %% —>] 12 CD-
ROM %fEM L7ztix@Exr—2o, =2 he—7—% 8 ¥ —+ 8 (A-B-C-X-
Y-Z, L-R) A& AZ— R REZ U THERINTWD, FftD (AT RZ7A47) Lo
LA,

mEB. AHEL LCTHAREZ X —nb VY2 —r ) 30 BN DIEET 4 CD &7 7
N CD FAEMSREDME RS i STz INA X — ) BRIz, £/, BN b R —#
TNINFRAT AT T L—%—L LT, Y OFEHE=F—%28HTE5 157 —2&7
—TE NP F =] bREFEINLTND,

JEiERE LT, =20t =TT 2R EERAGFTDH [RU—RXEY | £ F—X
v RN a ViR, BERERNATRER T T BT A Y X — T L) 2, BF
4+ CD I DA T 4 7T HAETED [A—bE—h— K| T —r—RFEEREZHELZ 2 A
A7 =0 —=R AT 4w IX=F X7 4wy 77 m] RENRTEINTN,

v E—

Wit MAEdtry oo —FF5 4P

WEEEH A 1994 45 11 A 22 A

Wffit% 44,800 [ (F&758 4 IF)

B 7 =70k CD-ROM

BRENRY 7 by =T [IX=Fx Ty 4—] V=X [H$7F7K#k] I —X,
7V —Fxrvdrvyr) v —X &Sthelh - = 2—77 4B X)

WA~y 7

CPU : A1 > : two Hitachi SH2 28.6MHzX2

fRIGE © 320X 224 ~ 704X 480 (1677 J5ta)

IR . 32PCM, FM
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(5] [EI —FREBIETSZ—
http://sega.jp/archive/segahard/ss/

(6] HY=a2—RYVY—X: R—BTAIANFATF 4T FL—F— [F—L&H—F
BN E =) BRET
http://[www.hitachi.co.jp/New/cnews/9512/1201.htm]l

2.2.10 PlayStation

Aty =— - arvPa—F X742 A MY 1994 FI2%5E LT
PlayStation] |% CD-ROM ZfEH L7ciEx@E& S —2ot, =2 hr—7—i%, 8 FMW
¥—& 8 (O-XxX-A-0, L1, L2, R1, R2) A¥ v, A¥—h, BV I FAX U TH
RENTWD (RIS, THRT AT 4 v 7% QARE LIEET A BHIEINTND),
[t L LC, 5 —2DT VAT —F 52 RGFTDH TAEY—H—F], £/ 7 i
FoF—EA TN — 5 TRy hAT—v 3 v, REEESENENZT e
72y hr—7— IDUALSHOCK| 72 &EnFesiic, £z, VA AT —va VDA
#a, PATHMOEGH Y AT 20 RS, RSt 7 =2 slastha 3 slsits
A b—. HRSHFraTERASATV,

BIfE, —#o PlayStation # A k/Lix [PLAYSTATIONS), [FL A ZAF—3 3 « K
— X 7)) OF 77— REsEY—E A [PlayStationStore] TRIZAND Z ENTEX 5,

mEET A&ty =— a3 Va—Fz T4 A}

WE5EEH A 1994412 A 3 A

Wft% 39,800 [ (F&5E 4 1)
B 7 =70k CD-ROM
BRENRY 7 b7 [VyPLb—Y%—) v —X HASthFra), (77140
Ty T—] V=X SR v =2T) TEZThbno L] v —X (KK
StV =—ar Ca—HT AT A AN, (RS FAP—F] =X (RS
T A
WA~y 7

CPU : LSI/MIPS R3000A 33.8MHz

IRIEJE + 256X 240~640X 480 (1670 /i ta)

IR . 24ADPCM

2.2.11 NINTENDO64
R kR4 1996 4E123672 L7~ ININTENDOG64 ] iZ ROM H— RV v 2% {f
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LIelEaBEE S —2of, a0 br—F—F, 8 ¥ —&L 3D X7 1 v 7, 9 RF
A*B, 4 R%>D C 2=y b, KMEFEHD Z, L+ R), AX—  RZ L THERSNT
WD,

[t L LT, AMB O AEY 2835 [ AE VIR Ny 7 |, IREEREA BN C&
D HWREh Ny 7| ZIP T4 A7 ZISH LI-EE R S — A —bex=2=v | [64DD|
72 EDRGES LTV,

723, BUIE—# o NINTENDO64 HH X A FviL, Wil OF —AEEH—E X TR
—FyLary—)] THREEHTWD,

Wit L REKRASH

WE5EEH A 1996 46 A 23 A

W{fit% 25,000 [ (3584 1)

B 7 +U=70OKK ROMA—FY v

BRENY 7 hy=T [2—=RX—<U% 64), [~ UFI— ]k 64), B FXDIEH
REDAH VT, =0T RUA— N AF—IKILA~ v v 27 T —X | (L REK
Aatth)

WA~y 7

CPU : NEC, SGI MIPS R4300i 93.75MHz

fIRIE L+ 320X 240 ~ 640X 480 (32-Bit)

HFIR : 16~24ADPCM

(7]  NINTENDO64

http!//www.nintendo.co.jp/n01/n64/hardware/index.html

2212 FY—LFx¥RX b

MRS T - 2o =T FTABAN 1998 FFIZHE LT [RU—AF ¥ A b X, #
Al O EEELERA GD-ROM 2 Lz @& 7y — o, 2> be—7—37 )
7HmFE—, Fr¥—, 4 R% A-B-X-Y) &, 2o07F s ) H— (L+R)
LA — FIRZ U THEIINTWD, 72, KIKIZ 33.6Kbps DET L AEAELH X 41T
BY., Web X—=TDRERA L F—Ry NF—LDT LA RARE, B Z—1] &
THALAHITIES TV,

AT —2F, artue—7—lZLIALE /) 7@ oZx0 (B2 7/ AE]Y |
2=y NCEBEITH), T—— RO—HOF—LATIIE Y 2TV AT 2=y O
APHESN TS bDbHY . FEMET =7 — FO7 —2@E# b afRElZ o 7,
ZOEN, AR E LT, [N eDE 7T —T) %D I hRar tu—7
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— ] o, BN NN—F vy « 47 NIA X T T kHeD YA RT 407,
[y hRA] 2 BITkeD THo0ay ha—F—) 7, FFEDX A MEEICRE L
7oy hu—J —EHESETE STV,

Wit MAEdry - oo —FF5 4P

WE5EEH B 1998 4 11 A 27 A

Wfit% 29,900 [ (FE7E 4K SKAMAS I TAMRRE

B 7 =70 GD-ROM

BRRENRY 7 =T [Ty 2v—R2—Fr T4 0], [CHESHIRE], [V b
—], [v—=r) BR&tted - =¥ =TT 4 ¥ R)

WA~y 7

CPU : Hitach SH-4 200MHz

iR+ 640X 480 (32-Bit)

I : 64ADPCM

[8] RU—ALFy Rk
http://sega.jp/dc/hard/dc/

2.2.18 TVF—RTY

RSN Z A D 1999 FATHTB LT [T X =AU ] X, ROM — VU v U%
L7854 77— S, ARIRITE 2 71 8O &, 4 DD XA Z v (X-1~X-4), 4
SOOY (Y1~Y4) R¥> ARZ > BRZ U, A¥— RE U THEEESLTND, 7
— LK S TRIEZHFEDONT NN TRFFT DDA Z LA 7 U MIMERR b D, F
72, Y—FRX—=TF7 =6 CEEAXRT T LY —)LE LT 'Wonder Witch] 23%7¢
ENTND,

Fo. B L LT 2000 FIZI N 7 —FRRDAEER FSTN KEICAEH L, RZ LA
TURNEETERE L (DX =AU 0T —] Z%5E, 2002 F1213 TFT Kl AE R L
= [RU T Y RE)IV] BT I T,

3 FDON—RT, F—A[RMMOA) TNV DT —bEGD, BT7—")xz— 30 30
P EFEL T D0 LMo E>TH D,

WiEr St E A

WEEEH A 199943 A 4 A

Wffits 4,800 [ (F&58 4 IF)

B 7 +y=70OKK ROMA—FY v
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BR&EWNRY 7 =7 [GUNPEY), [R— S—nmRy F Kk COMPACT) (Bl
HAEAL) (T4 FNT 7o B0—] =X (BRREHA 7 T =7)
WA~y 7
CPU : V30MZ 3.078MHz
fRIGIE © 224X 144 (4,049 o 241 4[] AT)
HI :3PSG, 1 /A X

(9] N—FKu =7 (RUL T YRR « T B —RAT L H T

http://www.swan.channel.or.jp/swan/hardware/hardware.html

2.2.14 PlayStation2

S Y =—ara—F X742 A N 2000 FI2HTE LT
[PlayStation2] (X, CD-ROM, DVD-ROM % {fH L7z @& 7 — o8, 2> hu—
Z7—%, FmFx—& 2 Ko7 wrs27 4y, 10 (O- X+ A0, L1, L2, L3,
R1. R2, R3) A¥ v, A¥—h, BLZ FRF U THKIN TS, £/, 2 br—
FZ—0OAREy (L3, R3, A¥— b, BVLI "NRF L EZDEL) 1I7 0 7 AJIBEREN 5
HINTWD, RIEKOHZT, DVD T 4 A7 OFENATHE,

JEiltkss & LC, IDVD VE—harbtve—F—F%v b, I —L7TLAH
D=~ b [PlayStation BB Unit] 72 EMN¥E5c LTz,

2009 FEHFATHN—RY =27 ORFE, Y7 h7=T7DV V—2AR3ThbhTHy, BT
DETVTHEL & b B E - /NMULIN T DIED, *y NI — 78k (1 —V
Xy M) EEEELEH L TV D,

PlayStation 2

Wi MBSty =— g a—Fz o HT A A b

WE5EEH A 200043 A 4 A

Wffiks 39,800 M (G&7E 4 HF)

B 7 +v=70OFX CD-ROM, DVD-ROM

BRENRY T =T [T A4F N7 70 820— X1 BRRE&tER 7 o=27), A%
AEXT VY w R v —X atkar), 790y —0 2% v —X (KA
MYy =— g a—HT BT AU AL

WA~y 7
CPU : Toshiba, Sony Emotion Engine 295MHz
fRIEE © 640X 480~1280X 1024 (64-Dbit)
IR : 48ADPCM Al
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[10] PlayStation2 f##

http://www.]p.playstation.com/ps2/

2.2.15 H—LHR—ATF F/N\VR

RS 2001 FEICHF L [ —LR—A 7 KX 2] 12, ROM #— 1Y
v VR LIRS — o, AMRIZFF—L 4 (A-B-L-R) R¥>, AZ— ],
L7 hARZ L 294 F TFT H 77—k TR ST\ 5,

2003 & 2 HiZix, £EMIZRY, THA 2L 5 —AFR—A 7T RN A
SP| %, 20054 3 HiZI3E bz L7z [/ —AR—A I ZHELIE,

B, TR —AT RSP L, =R —A), [F—LbR—AT—] &
DTN ABZEH L TODEN, [F—AR—A 78] I —LR—AT RN RAERD
— MU v POHLOEMEL 2D,

JEiOE e LT, BRICEZ2BET LA ZHREICT D (DAY LATHT X o, R
TFECZH—R], [E 500K — R ZHirrte [h—Re V=¥ —] ZRENRWGEI L
776

P BR—A T R/ R

Wit EREKRASH

WE5EEH A 200143 A 21 A

W{fit% 9,800 [ (F&75E 4 IF)

B 7 +v=70OKK ROMA—FY v

BRFNRY 7 =7 Ry b RE—] V=X [TyIarvi=] v —
A, TMOTHER3] (LRI S Tfsdcs) o) —X (RAStth 7 =)
WA~y 7

CPU : ARM7 variant 16.7MHz

I © 240X 160 (32,768 2 512 4[] F Al)

HIR : 32PSG. 4PCM

[11] #—2R—A T FR X

http://www.nintendo.co.jp/n08/hardware/gba/index.html

2.2.16 NINTENDO GAMECUBE

ERERASED 2001 123858 L2 ININTENDO GAMECUBE] (367 1 A 7 %Al
MLEEAEE S —o, a2 b= =% avyte—AVA7 v 7, FHFx— 7
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A*BX:Y'LRINIH—=RNIHT—-Z R NIT—) RE CART 4T AH—
FRZ TR STV D,

Ffgm e LT, Wifiay be—F—a2=y b [Dx—T =K [F—LFR—A],
(FeLR—=AT RN VT Nt d D (=R —A T —F—] a hr—
TR M —LR—AT RN 2% T 5D [GBA 7y —T V), T4 07— L%
TVUATHDD 17— KN RTETE | BT AT HETH] I ERFEEI NI,
F7o. [ 12 A, R TESREERASHN DVD HAMREZ BN L7- A Q) 2%

Ll

NINTENDO GAMECUBE (=> 7Y F— #—AF%a2—7)
Wit L REKRASH

WEEFEHE 200049 A 14 H

Wifits F—7 Al (FE5E4 )

Y7 =70 DVD-ROM A ARMGE
BAERWNRY 7 =7 (7] [KEAYy 2779 —X DXJ, ELr&D
Bit) VU —X (RS .

WA~y 7

CPU : IBM Power PC “Gekko” 485MHz

fIRIEE + 640X 480 (24-bit)

I : 64ADPCM

[12] =v T v = —hFa—7

http://www.nintendo.co.jp/ngc/

2.2.17 Xbox

~A 7 n Y7 MRS 2002 FI2FEE L7 [Xbox]) 1% CD, DVD X7 1 7 &[]
LEEABEEA =2, av br—F— 3 EADTF 0T AT 4 v/, FF—, 8
A*B-X-Y-®B-fH-L F)H—-R FUH—) K¥>, Back - A& — bRF LT
WRESN TS, 3 br—F—Elicit, HFEFry M [Rf 2a3a=r—s—|
¥y hOAELALABHBE SN TV, £, KIFIZ 8GB @ HDD W L T2 1Eh,
A=V xy Mt TRELTEY ., KERTERICBEH LA T4 =2 [Xbox
Live]| TOA Y IFA U —LuT LA TE D,

JEioERR & LT, [Xbox DVD B 7 A #4AEx v b | X [Xbox Video Chat 72 E73JE5E
i,

BIfE, —#8® Xbox # A h/LiX, [Xbox 860) DAV T A F U rm— R —E X
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[Xbox 7 T v A] TF LA ARE,

Wit ~A 7 v 7 MEKSHE
WEEHFEHH 200242 H 22 H
Wffit% 34,800 [ (F&75E 4 1)
By 7 +v=70OKA DVD-ROM
BRFENRY 7 b= [HALOJ) ¥V —X (A7 n Y7 MEREH), Tha 25
vi—] V=X (22—t —T7 A V7 MMEA&t) . TDEAD OR ALIVE] vV —X
(A =t7 7 %)
WA~y 7
CPU : Intel PentiumlIIIl/ Celeron 733MHz
fIRIEIE © 640X 480 ~ 1,920% 1,080 (32-bit)
IR . 256ADPCM

[13] Xbox

http://[www.xbox.com/ja-JP/hardware/xbox/inside/default.htm

2218 =vT v F—DS

fER MRS 2004 FEI2HRFE LT =07 F—DS) 12 ROM H— VU v P %
AU 7 — ok, AR, Fms—, 6 A% (A*B+ XY L:-R), A¥— | -
L7 MRZ L 34 TF TETHRGLT 4 A7 LA 2BUTHERR S LTV D,

AEORE ] E LT, 2 KOT 4 AT LA L, TEHT A AT LA DE v TF P —
DIFTE. T A ¥ L AWEHREOEEEH I X b b,

2006 2%, BEb, THA o OEREZ T =27 F—DS Lite] 7%, 2008
X, AT 4 A7 A% 3256 A U FIZHER, SD I—R2Axuy b, AT % 2 UpT
WHE#E L =05 F—DSi) #3577,

£, =T F—DS, =7 F—DS Lite 1. ¥—2R—A 7 RNV ZA LD TN
AN AIEE (=7 > F—DSi TIX P ASWEREIL 2V, F/2, =27 F—DSi OHRT
WET 25 Y7 PBIRENFEINLTND),

Wit R REKRASH

WE5EEH A 2004412 A 2 A

W{fit% 15,000 [ (F&5E 4 1F)

B 7 +y=70OKK ROMA—HY v

BARENLRY 7 =7 [HACRPEAR R A EAN L R FE - o & — )1 B P KB B
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Mz z 5 RAD DS hL—=27], [New Z—N—< U 47 FH =X [HR7rv b
FEUARS— HAXEL R 3= ([EREHRASH), T4V v VELYT 7 and XV
——DSaLvszvar—] K&t y)

WALy (=27 K—DS)

CPU : 67MHz. 33MHz

R - 256X 192 (262,144 (4)

IR . 16ADPCM

[14] =>7 > F—DS
http://www.nintendo.co.jp/ds/series/ds/index.html
[156] =7 > F—DS Lite
http://www.nintendo.co.jp/ds/series/dslite/index.html
[16] =7 K—DSi

http://www.nintendo.co.jp/ds/series/dsi/index.html

2219 FLLARTF—2av-R—42TL

Sty =— arv Ba—F T X7 4 A W 2004 FEICRE LT [ LA AT
—vay e R—HT)| (X, UMD T 4 A7 2 U7 — ok, A%, 4. 3 1
YFO ASV i EEHE, Fx—, 7y K 6 (O X -A-0O-L+R) A%
YV, AE—=h LI KPS AEUTHRINTWD, F—Ahf ¥ —T7x—R[T,
PLAYSTATIONS [Ftk® [XMB] ##H L T3, 7=, WiFi, USB ##tlZ L ¥
PLAYSTATIONS & DO#&6:HS Al HE,

2007 ETIIAKOEE(L A L7z [PSP-2000) 25, 2008 £E(2i%. k% @kl 72T
T Lz TPSP-3000) M35 Sz,

Flo. AT AT T ATY—L LTOMMALARET, AEV —RAT 1 v ZNIZRIFS LT,
Bhim - FEE - @7 — X OREICKHE L TWD, BITEIT WiFi #5ic L, A o2 —x
NOT T UYL T BERE, BE. AV IA S A Xy — R —E X
[PlayStationStore] Ti&. #J{% PlayStation % 1 k=0, MHEZ A MBHESA T
Do

Wi MBSty =— g a—Fz o HT A A b

WXEEFEHHE 2004412 H 12 H

Wifits F—7 Ak (FE5E4HE)

B7 =7 DEX UMD

BRENRY 7 2T [FURF—NHE— R=EZT ] =X K&t D
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=
WAy 7 (LA AT — 3y« R—% 7 10000)
CPU : 1~333MHz
R - 480X 272 (1,677 Ji{h)
IR flexible (MP3, MPEG4, ATRAC3)

(17] oA AT — g3y « R—2 7 IVER

http://www.]p.playstation.com/psp/

2.2.20 Xbox 360

~A a7 MRS 2005 AI12%5E LT [Xbox 360 (X DVD-ROM ZffiH L7-
WAEEF—o, arvibe—g—@FFaAx—LEAOT I AT 427, 10 (A -
B-X-Y-LB-RB:-LT-RT:EHAT 4 v Z#LIAR), N T « AZ—FRF
Xbox HA RARHZ TS IL TS, AIEIZIZ, HDD ==y FEEHTX, 7F—20
Fora— RO A M= VHERT 5, £z, AEEEIZIEA —TF 3y MEr2R3H 0|
LAN 7 —7 NV aHkid 52 L TH 74 o —E R [Xbox Live] ZHIHTX%,

[Xbox Live| ¥ —EATIL, F'—L%A b, BMarTorye, T, B ED
Fora—Rofi, RAAFy v b (947 2=y NBAQLE), 74T v b (BAF
2=y MRKEE) =R R ERHEINTWD, 1% Xbox & O FALAE#IE, —EHD#
A MO, Ny FEMEHTSHZETT LA AlHE,

Wit ~A 7 v 7 MEKSHE

WEEEHH 2005 4F 12 H 10 A

Wit 39,795 M (BliAFAFETE Y IK)

By 7 +v=70OKA DVD-ROM

BARENRY 7 =7 THALO3J, (7 — KT T2 (A 270y 7 MEREH)
[(TA R~ 2xE—] =X (RSN F AT Las—LX)

WA~y 7

CPU : IBM PowerPC 71 A # 2 3.2GHz

R+ 640X 480~1920 X 1080

HR . v VFFx o xH T v R - 48kHz 16bit 4 —7 ¢ A %fii

[18] Xbox 360

http://www.xbox.com/ja-JP/hardware/x/xbox360console/
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2.2.21 PLAYSTATION3
Aty =— - avVa—F X742 A FD 2006 FI2%5E LT
[PLAYSTATION3] (%. Bluray. DVD-ROM %Zfif L7-#EAEX 7y — 248, a2 e
—lx. HmFd—& 2AK0T7F w2747, 10 (O« X+ A0, L1, L2, L3,

R1. R2, R3) A&, AHZ—Db, BLZ PARZ U THREINA TS, /o, 2 he—
—IZ1E 6 O X MAFEEENS B SN TV D, ARIRICIE, WliN— KT 1 A7 2% 20GB,
40GB. 60GB ® 3 T ABFEL, #1% 20GB, 60GB E7 /LIZD#A, [PlayStation2|
& DT HEHFEREDFERM S AL TV D, 2009 4F 1 HIRF R TIRTE S LTV D DI 40GB €7
NDIrg RAROHT, Bluray, DVD T 4 A7 DFiFr AR N AlHE,

AR, BB LAN, A —V 3%y M r238#E ST (20GB £ 7 /VICITER LAN
WTIEHEHED) B, AT —E XA rPlayStatlonNetworkJ \ZHEE R RE,
4> Z 4 A M7 [PlayStationStore] T, 2 PlayStation ¥ A hL<°, JH ¥ A
%w\&~AW74TA@k®iﬂ\%@®&?/Dwk%m%ﬁofwéo

mEET HAEHtY=— a3 Vta—Fz T4 A}

WEEHEHH 2006411 H 11 H

Wffit%¢ HDD20GB E7 /v 62,790 [ (JE5¢4kf), HDD60GB €7 /v A —7 77 A
2 (FETE )

W7 =70 DVD-ROM. BD-ROM

BRENRY 7 by =T

WA~y 7

CPU : Cell Broadband Engine

R - 640X 480~1920 X 1080

I : Dolby Digital 5.1ch,DTS 5.1ch,LPCM 7.1ch,AAC,etc

[19] PLAYSTATIONS3

http://www.]p.playstation.com/hardware/ps3/cechl00.html

2.2.22 Wii

RS D 2006 F12%85E Lz TWii) (X Wit Hl 12em 7 1 A7 A L2 %
BE/—2f v bo—7— 38RO Wii VEa&2FHAL, Fras—, 6 (A- B,
1+2, ++—) A&, Home H¥ >, WA Y L THERE STV AT, XA,
IEEY P —Z2WNE L TS, £z, ffo [F—AF%2—7 | L O T EBERENE
HEXNTEY, KM —bFa—Tar bo—F =2 LT LA DNTHE,

AERIZIZ, WiFi eSS TR Y, Ftho =7 F—=DS] LDUA ¥ L A
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BRI 21E0, Web 79007V T7 v, =a—AY 7 " NpluE Xy rn—RLT
FIHCX2 Wil ¥ o 3b) OIENC Wi HMAO (Wil 7 =7 ) 2, R0 —R¥ 1
MEAFETa—RTEL [(R—FyplaryV—] F—EREEHEL NS,

W77er MRS R E
W7 HFEHAR 20064 12 H 2 H
Wfit% 25,000 M (5582 F)
W7 =70 Wi 12em 7 4 A7
BRENLY 7 =T
BA~y7
CPU : Broadway
R © 640X 480~720 X 480

[20] Wii

http://www.nintendo.co.jp/wii/index.html

e H, it AXKF—L—T
http://www.nintendo.co.jp/wii/console/index.html
FESER . s &
http://game.watch.impress.co.jp/docs/20060914/ninten.htm
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B3FE S—LRAEEWMO—FTy T

3.1 [XL&IZ

=% B—BR
ALt 7ab - V7 o7

AL, 71— AR EIRO FE IR T DL L b O BICT 2T
W ZRELIZARL 2> TND, F0BOREL, EONBICHEE LIRS, BE
L7y U7 2R OBE N HYE LT 5,

ZOHREEOHMILITDO 3 HTHD,

O ZHNFETREINDZ LD T-, F—LBRFINOBER ZRmE LR L TIT< 2 L,
@ F—LPRENNOBEL 258 L. BRI ORE 2N ZENTIES TN 2k,
@ F—LPRREMOREE ERAENL, b OREIF~OBESELZ &,

Tho,

RN, ZNETH —LZERNL, BHRENAZ SR LEBL TR L0 ) BEEZS
SFilelehrolz, LinL, £V o eEBORWHIMICIE 2 RIEIZ, BROBEREE BN
BE, EOX D BRI FIT > TS 0E Bk, [, BRI 2 Bl
DM E> TH L ZBATHRZ, LvL, Zhnb, kv Z < oo ki,
AT UVBRICET LN A ) N— g AR LTTRIT ISR B AR DRI A
v, TBBHEINERE R CE L5 aR b, [ARShEREERL). [To2k%
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Jason Brownlee, Finite State Machines (FSM) (ai-depot)
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Kenneth D. Forbus “Some notes on programming objects m. The Sims™
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3.2-34 [The Sims] M Al DEEREBIZ

AL, HRRBRENRFTA—2EHD, TOEICELT. KF TPz ) rAGFHES NS, HIZ

[E. Bladder(FRE)H %5 (EAMELY) &FIZE M LOFHEEFEL 45, GEKEIEND

BFICENRE TOFBERE L BD, B4 TPV bR, BENERERShTHT, A

RETTHNIE TASDITES) AAHY. BT CTEET 58544885, AhlL,

BERBALEND L, VSV I RT D, BRINE. BEOFEES LN SH[14], #EREL
T. Mood ZENCHVLEIFEAA. BROBELL D,
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MOODMDETED =D T A+

N,
% ~
\H""-\-\_\_\_\_;_\_ \‘—\—_
;100 0 +100 00 0 +100
w Hunger W_ Energy

o~ = — Mood (-100..+100)

-100 0 +100 100 o +100
Ww_ Comfort W_Fun
S "
_\-\_\-\-_\_“—h._\_\_\__ \\‘“--.__F i
-100 0 +100 -100 o +100
w Hygiene w Social
“
\\\ \\,___,-/
100 o +100 -100 ] +100
W _Bladder W_Room

Mood = W_Hunger * Hunger + W_Engergy * Energy + ...

X 3.2-35 Mood SHED=-HDOITA +

ERIEHIEL  (-100...100) [ZHREN, COEBDSL—FIZESHERT ENEZRHDION
BFEEBIHT DV ITA FTHB[14].

il 21X, Hunger L WH NT XA =N D, A7V =7 MAKE~TTIZ, 2D
Hunger &9 /37 A—=273E11E L, Hunger /N7 A —Z T H4RE03D L T2 5, #4
AN, WEBEMT Z L3 "ERAMRE 2 H OBRE BT 5, FlRIFE+40 & 15, 5
WL, #BEE R TAUE, Mood 1% 156 B3NS, &2 TOA 7T =2 FOITENINX, NERA
BB E N EZ ST LTR, e, BERLHROPIZHLIALTOAT V=7 NOHND
Mood O EFICHR b L7eA 7 V=7 FERIR LITEIT5DIT TH D,

Z LT, —dm. HDHACR. Bl IXNEEE Hunger 237305 &, M % %8 IRT
LI E DN ER RO EFITNS 2D (RERBERMREDN NS RoTHD N
B). bobfhoZ &, WiEEZTDH LN KANLFET (Social=thActE/ T A —& LR L
TWNWD) E5-2722EDFHN Mood # L LR ESELZDOT, L5288, Zhid, Al
DITENFELCH D, Fo. T Vo eNE/NT A —H FRFHICZE L L2 Uit UieAd 7
TVl NEBRIRT 5O T, BHTHOGHEMNRITENRIRZIT O Al BZHRER D DITTH
5o ZDOJFEFL [Spore] (Maxis, 2008 4) Zff& S5,

TV EHEN A AT I A AV AL 1Z, BAREEL LAV EZ L THD,
KIZLTH, Will Wright 2460 LT\ FH R AL v 7 ORFANEE R H>TOZETH
59, IThe Sims 3] TH, ZOFEEISIEHMNN, T A—FOELEFLIN, $TF
FTUTNLT 4 DHD A EFREL T DH[16],
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Menu  Add Motive
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IDquutEummndHy =]
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Search

Batch Edit

Remove Motive  Capy M
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[ Dtect

Output

Output
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TraitPerfectionist (20072

e ——
Dirtiness [10/0 flow]

I utpu I
FraRHE (2007 200 deka]

Oy~
BeMad (2

Bladder
Blaclder age: Tod

Blaclder age: Baby
Bladder age: Elder
Hunger

Hunger age: Tod

Hunger age: Baby
Eneigy

Energy age: Baby

Energy age: Tod...
Fun

Hygiene

Hygiene age: Baby
Hygiene age: To..
ok

GoHome

Social

Sorcial age: Baby
ci...:,u e Toddlar

Intensi
000

|_Initialtir
5

Cleanathiub
Cleanut
CleanShower
CleanSirk
CleanlpCake
Cleanilp

Cleanilp

Cleanup

Cleanlp

Cleanlp

Clean

Clean

Clean
Cuttingbioard Cleanlp
DisposeDeadPlant
DispeseQutside
DispaseTrash
EmplyTrash

I Universal

Emply

™ Insatiable FTudTlev Cleanllp
4

Bookshelf_Pub4|B ockséway

Bed
Bookshelf
Bathtubs

£ Al
£ Al

TraitPerfectionist (20072
TraitPerfectionist (20072,

Shower
Sink
Clearll
AshPlle
BarTray
BuifetTable

+ Inappropriatef..
i

¢ InappropriateF.
¢ InappropriateF.
¢ InappropriateF.
¢ InappropriateF.
# InappropriateF.

+ Inappropriatef..

TraitPerfectionist (20072,
T ist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20042,
TraitPerfectionist (20072,
T "

Trashean
Counter
HighChait
Tailet
CutingBoard
Plat

TrashPile
TrashPile
i

f
# InappropriateF.
¢ InappropriateF.

+ Inappropriatef..
# Inappropriatef..
# Inappropriater...

LAl
£ Al
£ All

(20072,
TraitPerfectionist (20072
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,
TraitPerfectionist (20072,

PoltyChair
FoodT ray

f
# InappropriateF.

# Inappropriatef..

T
TraitPerfectionist (20072,
Tva\lF’elYictmmst 20072,

1 Initial Walue

% Figed

Trailtieat [200/200 delia]
TrailNeat (200/200 delta]
TrailNeat (200/200 delta)

Dittiness (30/0 delta)
Hygiene [0/-20 flow)
Trailtleat (200/200 delta]
Trailtleat [200/200 delta]
Trailteat [200/200 delta]
Trailtleat [200/200 delta]
Difines [20/0 flow)
Fun (1010 fiow)
Traittleat (200/200 delta)
Trailteat [200/200 delta]
TrailNeat [200/200 delta]
TraitNeat [200/200 delta)
Ditiness [10/0 flow)
TraitGreenT hurb [200/1..
Hugiene [-25/-25 flow)]
Hygiene [ -25/-25 flow)
Dittiness [20/0 flow)
Ditfiness [20/0 flow)
Difines [10/0 flow]

Behaid (200/200 fiow]
BeMaid [200/200 flow)
Fun 0/-20 flow)
Traithleat (2004200 delta)
Traitheat [200/200 delta)
Fun 0/-20 flow)
Dittiness [20/0 fiow)
Hygiene (0710 flon]
Dittiness [20/0 fiow]
TraitNeat (200/200 delta)
Traithleat (2004200 delta)
Hygiene (0V-25 on)
Fun 0/-20 flow)
Dittiness (200 flow]
Fun [0/-20 flow)
Traitheat (200/200 delta)
SkillGardening (20070 flow)
Traiteat [200/200 delta)
Traithleat (2004200 delta)
Traitkeat [200/200 delta)
TraitNeat [200/200 delta)
TraitNeat [200/200 deltal

Hygiene [
Behdsid (20
Fun (07
Hygiens {|
Fun (07
Ditiness (
BeMaid (2C
PreparsFoiPs

Behlsid (26—
Ditiness (
Hygiens [
BeMaid (20
Hygiene (i
BeMaid (20
Traieat(;
Dittiness [
Ditiness {
TrailF amiyOr
BeMaid (2L

BeMaid ﬂd

v

" From Auto-Satisty Curve
Min

80.0

100

Bladder Auto Satisfy

Bladder Desire

Bladder Mood Contribution
100

X 3.2-36 [The Sims3] I2H1T54 TPy FMEBLAMERDEE (T)
GDC2009 TImplementation of Personality TrAlts in The Sims 3] & Y[16],
@ =a2—FNFxy hU—7 LEEBEHAT LY XA
—a—I Ry NT—7
Za—=FN Ry FU—=7 OFHEETE, BEIZ 1960 FRPLMIESNTEY, £70@E
BRIT VT Y ZLF 1970 RN OHTES N TWIZR, F—L7n s I I 7
BASI L, EHICEENRD X912 o7zdit, 90 D Thoto, 722, TUVH L
TN EBWT, T EIFHTIIEIEIVOPR R 2o, Z2L T, UL, 5%

72U TE Do TRV,

NEDINDL A FATIEHIN, 4

l/\%)o
ESCAN

1996 4
1997 4
2000 4=
2001 4

-
—

D955, [Colin McRae Rally 2.0]

(muumuu)

T, HOa—2zl5HEc==—F /%> b

94

1995~2000 4E (/T T,
A7k,

BATTLECRUISER: 3000AD (3000AD)
SAITHRNE 2 7

Colin McRae Rally 2.0 (Codemasters)

Black & White (Lionhead Studio)

NGAAYSY 2=
T BN = NEHANDFESHO—D L 725 T

A LW Fik

2a—F )Ry NT—7 THLNTWAEEIL, LLTD 45THh 5H[17].



U= &ISHLTWA[18]l,  [AAERHRIE 2 5] T, HEEZFOE Y b (AD) 23,

DoTeT AT A LT [Z2DOT AT AT LT ZT_ED] 747 L0HI% ] (%
DT AT BRI, Rfn) 2FESEL2DICHNTWDE, ZOREOFEMIZONT
3. BHEE ThH D HR)ENROFEEIZEE L WI19],

BEHT7TLIY XA

BT v 3 Y XA (Genetic Algorithm, LT GA) IZ25W T, F—2a~NGHT 57
L—AF% < 07— Al OFREICHR ST £ H %0 [20,21], LavL, REERZ &
2, EBRICPEHES — LA TREINTZHITZ < ML TRy (DR & B EF TR EFW
T2 ENR), AT T, GAZEHA LB softtFEL LT [7A r —7]

(muumuu,1998) [22]3%F b, [TA e/ —Aal X, GAZ7F—LTHF A L L
IMESHEDLD, EVIBTFAROL IR —LTHY, GADT/LITY XLNF—AODIH
A EEEFHOM N TR ERENRIFFICE ., 72, ERFEORIIEARIZE>TT L
=Y X LOFEMDNER S AT 5 [23,24],

BT ILT) X LOLHEA
=0

s — - |

Iy

ig%ei B

T

e I
h @
SROmoEs e EETFEHT SbE 3 RO THEEB LT
(selection) (crossover) (production)

CDHAINEVRT ZETHREEDTEELVWREAZEA LT
3237 F¥S5UF—ZHILSEDHITEGHTILIYILEZRALD
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(EREN S

@2 3aL—33v

QFFIE

(35 B 1= & B 3B 3R

(X Rk BRERER]

L [GEETFRE(ERER) |
3.2-38 BT ILIY X LA
HAIRERE. DELLIAL—YaVEENADETHD

BLERTNLVITY) AAX=a—F)VFy hU—7

Za—I N0 RXy NV =7 ZBETNLITY ZALIZL > THEI®E D FIEDN,
NEAT(Neuro Evolving of Augmenting Topologies) & L CHIHILTW5[25], £z, &
— AT 4 DT XY ARFCET LM% T INEROJ &9 3D 7 — AW Z OB Z JLIC
I S A ST 526l
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B=a1—FIRrVLT—ODEENEILIES
NEAT 1Dl

Mat Buckland, Chapter 11, Al techniques for game programming, Premier Press, 2002
(EIT77 17L&V —2O—FDCD-ROM(cHYE )

SNFETZa—JLRybE RPICHEEEZERLIZREE LGN ST

) B a—JL R vtDOWEE ELSEHEM
Neuron Evoluation of Augmenting Topologies (NEAT)

. Ghapter 11 — NEAT evolution

eneration: 1142 . . .
1 \
a1 = @s L3 i \ , iy
P r X ".\ i\
\ A
@ . : \ q,‘_.\ N e
= N ROl
-4 . \
k2l o L Ny
@ R L B BN B B BB B I LB B B B B \.\.
. - o .
i 2] A
% %, 9 \ N/
s ¥ \ \
o .| o WY
oy . N i - L
& § W\ LA
Y\ |}
2 = 5 £ v '\ B\
=] g g LI L I BB B B B O 1 \ L B B L B .\'\.

X 3.2-39 [NEAT] O#H&, BIMICZ1—F LRy =20 rAROD— (FIK) H#E1E
L T#7<[25].

®") 7 ILEA LINEAT | & o= 3aL—avy—A
[ NERO |

Neural Networks Research Group. Department of Computer Sciences. University of Texas at
Austin, Neuro-Evolving Robotic Operatives, http:/www.nerogaine.org/

7 —LbhYE )

(DrtNEAT ()T ILAA LNEAT) VAT LD LT, Aa—H—HNETFIIFET S,
RQilESE-EtRtTEI#HIES,

3.2-40 FTHFHRAKZED Kenneth O. Stanley KIZ&KZHAERETHSD NERO|
Ex0Za—J iy FOBKEEH TEMICEL L TIT<[26],
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ZOX 7T T XA AT O FIE 1995 4-~2000 2T T, ZhUE EFEHIN
2L Wb DD & RT3, 2000 LR, 7 —LABRBIZEES 77 4 v 7 ICko T
— P —ZBETDEVD RN, 2O Vo mHEROZWT LT X AEHWEZS
—2Fe Ao to T LE -7, BIUTE 2009 1%, K2 ER I 77 4 v 7 DB
WIEHEDBEEERYE (KR, BRRKOEIRTHLMR), botMOHRBRIC T ey H Y V—
A2EMANLE D LWV IHIRNIZR > TS, L, ¥ 77X —fllIeEERET LVIY X
LAETHRERN TS OO, £72, GA ° NN I TIEHERDOFENFE > TV 72WORE]
wcTh s,

(© F=H BT DAl

BT RIT A AT —U0 3D b &M EIL, AT Ok L IR E S SE 5 LR
IZIERAE S, FSM 72 Eo i fEbhthdi-, LT, ZHWV-o7fihiui, ZhET
AT =V O—HMPLBEMAE ThHo72 Al 2, F—2NOBRELIEFEE L THRBY ET5
KEEZFDTDThH T,

hETE Mtk Thomd, ZZ TEWIRWHAICT > T BB HiK,

HVEZ QRN ET MMET D [7—=F%F7 7 F x| LWHBEEN AT ICEASRLZ LTk

%, BRICIE, ==V b T—XF 7 Fy (FETL—1) FRoFAMLE (B
4y CHIB L THTENT %) AL BB ShEDTho T,

Brizzodimo Al 1%, TDOOM] (id Software, 1993 4F) [27]0 Y — A ABHIZ L » T,
BV VIOVOREST & FEEHIF O A Z — N BRI, U TV E A AEEERT SRR
KD FPS 328 T, 2000 EEHAEGEICHE L TiTo T, £72. ZOHFMITIETKD K
FOMEE . T 0ELOE L EIBRO A, BREOEMNKE o 72[7],
ZOF=HWOEMPINAICE LTk, MEEOHREEDR =2 CRElcMan L= o <[28],
X TIEMAVCE R Z B W TR L 720,

O ==Yz T—F77Fx

MIT A7 47 ZRICBT DB EMNOEY (R) 2EHT5, tvnwoH7ay=s k
THEEN, ==V b T—=XT77FvD—D [C4 T—F 77 F v L\nHFEEY
L— A0 H-72[29] [80]l, 27 —F%7 7 F v iE 2000 £ GDC(Game Developers
Conference) IZFB W\ T/ — ABFFICx L CHMIL SV, ZDk, T VXL —LDF ¥
77 2 —Al OFRGHIREREEN ZFROZ L Lol

COT=%7 7 F v Db RERFEHIT, BREEE Al OBRZ 2RIl S5
BE L HRHES DTS, EWH Eich oz, BIh, BB L Al oIk H— L
EN D BIEEEN E L, Z O RO AL IZfii D [H A IN4E L Working
Memory I[ZHEE I, ZOHMAKITEZENHEEIN, ZOMEOEEREL =T TH
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RS SN 7 7 v 7 R— FICER &N, FOERE ALY IEERENE Y = — LD F IR
WEITH, LW —HORNDRLED Thotlz, Tk - T,

B, HE BE LD 3 SO aBES 5 & ki,
fHmOFN & RRIBOEMPPAMEITER S,

Al DERENOBELIEGFESE L TEET IR T —V~BITT2uiEE2Y - 72O ThHo
7=

The World

l Waorking Memory

| Sensory System ‘ !I=II
| Perception System }—- !I=|| m

| Objects
Action System
Action Groups Q‘
| Aftention Selection | )

| Action Selection |

Blackboard

- - Postings
| Navigation System | Object of Attention |

Motor System » | Motor Dested |
Layers | Mator Actual |
| Primary Motor Group |
| lookatlayer |
| Emaotion layer |
l
The World

3241 CA7—FTOF~

MIT Media Laboratory @ Synthetic Character Group MZELf-I—Yz o b 7—FTHF

¥, C4 O C [& Cognitive D C. RITHRDED 4 DEDETIL, HHEIETET L TOREL—

EDRK TERE (Working Memory) 2k > TERESNDEWLWS R, ZELTT RS U—41T
BFEE ISy IR—FICEREIhS R, FEREZHFORLELETH H[29] [30,31].

C4 7—F 77 F x T, k. KRS, I EET 5. FEAR. (Monolith
Productions)® Al IX. Z® MIT A5 4 7 7 RICHEE L T\ = KA Jeff Orkin K23
BEtL, C4 7T—XT7 7 F vy OB T 7vay - To70=v0 (——#OT 7 v a vy
TrERETD) ERELE, 772071k oT AL, BEOITEIO —HOT T
HMBINCAERT DN EH{LZ L Loz, ZoOFEE, F—2o Al FREFEICRERE
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BERKIFLBEAETHLREB, F'—4 Al BRHF K LEZI R INLEFEO—>TH H[32]
[33] [34],

World

Sensors

Working
Memory

Targeting

Planner

Navigation Blackboard

Animation /
Movement

iy o

| Weapons |

U

World

3242 FEAR [ZBH3I—Szvbk-7—%F5F%

CA7—XTUOFNERULBETHAIN., TSV VT DOBEPRERENFEARBIZERS
nTW3, FAERE®D Jeff Orkin [, C4 7—F T IO F v &R LT IL—TERLC MIT A5
147 SIREE THH[32] [33] [34],

&0 THALOJ (Bungie)D ¥ A ~UiE, =—V = b« T—F7 7 F v |Ziho T2k
FT. SRR oo A Ry Mok L CHEEI 2R E L, JEIE 2 KRBT DA
725> TW=[85], Wiz, R MIT A7 + 7 7 AR » 5 Bungie ~AfL L7z Damian Isla
KIZX > T, Halo2,3 DREER FSM O Al BNEE Iz, Zhux, 6 2 #1o FSM % )=
BIZL7ebDTHY, FRZT 7 v a AZEHALIZ B DITEAA BT - Y U — L TN,
ZOFETEENEM T, 2ORBRZLT W, BifE, ¥ 77 ¥ —Al DR
P O—2E L TR H BN TWAI36], ZAUTERRER ST E2HEHLTWDHD
TZ—V =z b« T—=F7 7 F ¥ ITITRZ WA, FERRITEREE &k & SR 5T
BNTEY, ==V b - T—FT7 7 F v L LTEFENTWVD,
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Perception Motion

Analysis
1 (o)
Logic
) -
Emotions

I
I
I
I
I
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I
I
} Situation
I
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I
I
I
I
I
I
I
I

3.2-43 [HALOJ] IzBH+3IT—Szo b 7—FFHF %
BRELE—2a2DLANV—IZ&>TA OMELERLNBEEICHBEINATILNDS, 793>
BRRFZR V) TT 40T TEDESITH-TWS, BFFERRTEICIKEFZEET., HizwY

JERGERBENEREZTIEEICAVSNB[35].

Retreat I

\4

Flee ‘

Cover
Guard

Selfpreservation }

Y

Grenade

‘ Charge }

‘ Vehicle strafe ‘

4

Root

\/

‘ Melee ‘

‘ Vehicle fight ‘

\4

‘ Engage }

‘ Fight ‘ ‘ Presearch ‘

‘ Search ‘

4

‘ Uncover ‘

‘ Guard ‘ ‘ Investigate ‘

‘ Idle }

\4

‘ Guard ‘

3.2-44 [Halo2l IZH T 5ERBEEFMINE T > > (HFSM, heuristic FSM)

—ARICLMEUTWELDTRERE LTIEIEEERY 5 7 (Directed Acyclic Graph, DAG) T
Hb, HEIZ, kDT LY 57T (Behavior Graph) &3 IE[END, EMDAENKEREN 4
$8] ST TREREIEl Sh 5[36] [37].
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72, Halo 'V —XT (MK THDHH) FEHHTHoT-DIL, FilkRBLUCEAZE
TR THD, MBERLIE, F—2NCHDLIA T V=7 I3, ALl 1o TED LI RE
WaFiONe T =2 TREAT LD THL, Bz, F—LAT—VIZEPNIHEIT, B
IZZDOEETHNERY TUOBITBE 20, B @] T85 50 micEnt
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PO E M LIz 2 Ol IR~ i 2179 2 &b kDD TH S, £ LT, FIC
bHETDF TV =7 Mo, BN ZEDOETITI) ZENHRLIETOTHIZFIET L 2
T, FOHNLEMRICHE L7ATB A RIRT 5, B2 TEAET) T —%5]< )
[RTZBTL) ZtkEH L, 206 RERITE2RIRT 5,

B HRRITK U THMERF SN DTEOZ L 2RBMBETIE (7 74— F L %] LI
o T 74— AT, HB, Bx BEBRIIHE L TWDDOTIERL . WEEIRET D
WREOLDODOHIZHDAENTLIETH D, T 5 WV otBEMRRHW A, T2 NVT—
LT, A7V =7 MIEREMNETHZ L TERETLIOTH S,

=% RANERERTS.
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BEICHE DBEZDEDOD
PTHEIhTLE-OTLS
FIA—FUR,

G T=BR5NDHD

X 3.2-45 EYDEHBICEA L TERICHRBORIZHEE LTEEN TSI T IF—SF VR
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F—FUREFXYITIE—AIITEST, FORT—UTES WS TEINHESD., 2EKT
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LIN—TRERIT52 &N HES
BLTEITAZENHKS
L/\— LA—DHERR
fiE x50 y:50
5I<KANHE RS,
(FER  F7HBEC)
HOM#RTE

fiE x:30 y:2,0
o TN T LD D, @
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X 3.2-46 H—LITYFIZBITAMBRIVET I+A—F VR
BEAODA TS MIlE, TFANFYSHOE—I2E2TEDESLEENTEEN (=7
TH+—HFDR) EVWSIERMNMEDHAATELZET, AIIZFOEMASBMIZE CH-1TEIZ R
KRB ENHED,

Beyond Behavior:
An Introduction to
Enowledge Representation

AR

S —ALARDT T OREFE 5B T B0,
EUVSCEIE, BIRELAIZEZ TR6AETELL),
(OS5 CLARBTLERTIHLLE, F5ALTF— Tkl TEETEAZE)
3.2-47 NFERIA & (FfIH?

GDC2009 281+ 45 Damian Isla K®ME&;&E Beyond Behavior: An Introduction to Knowledge
Representation] & Y[8]
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FERITTRYLC

3 Key Concepts

=£= =3 i
« Confidence FERDEHEMEDIEE

?
Howsure am lin the knowledge | have?

= Salience E = 1-*

Howimportant is the sensory data I'm getting?

= Prediction
What do believe will happen given what I've seen and BELI-EALNDS

et M FRTESM ?

3.2-48 HMEERBEDARA > b

GDC2009 28114 Damian Isla KEMDE&E Beyond Behavior: An Introduction to Knowledge
Representation] & Y[8]
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p - |
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Target Allows Al

perceived data - = e
Jocation (y 2 -
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|

Derived data
Threat 08
Target weight 0.9

“Intentions” hurt_me

GAME
A Guiin

CCTlE, BlEE BB T FEELZD, B—TYRDEDHDEHFEL,
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HE LI 5E L -1E
X 3.2-49 HMERBFOEKNRKRIR

GDC2009 28114 Damian Isla KE®ME&E Beyond Behavior: An Introduction to Knowledge
Representation] & Y[8]
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L2l £V ofeXRAT7ru—A 7%, 26 Al OFEKRNFRELZZEET, 77
TIRBT N D) XATRR SN AR E e, BIEEBE LS ARHR, BEICHR
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Toward More Realistic Pathfinding
http://'www.gamasutra. convfeatures/20010314/pinter pfv.htm

I A5 : Company of Heroes

AT Game Programming Wisdom 4
2.1 Company of Heroes Squad Formations Explained  chris Jumey (Kaos Studios)

2.11 Postprocessing for High-Quality TUurns chris Jumey (<aos Studios)
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@O &P T Character Pathfinding And Animation: How to Make Them Work
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Pierre Pontevia (Senior Director of Product Development, Games Technology

Group, Autodesk), Robert Lanciault (Autodesk Inc.)
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X, DM (euphoria) D L7 = A — g UFRE L EICBIT A T X A4 AEREEL 2B
T2, #EHTIE, FSM ICEDFEBEOT = A= a VEBBOIREL T 24 ACBITD
BONRMEH, AT =Y EOX A F Iy 7 REMOT TR ER RIS NI,
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pzfE24 B FO A7 3 By NI, MRHEESENAN & FEEAL, RY T D 2JEEZ D D)
SHHETIOTEARLL AT V=2 b (RY ITUDER) £ 5 LORTEBMRRBNCEE S
NieRY T (Ml REx) THhHZ LarRT, ZOMIC pz>7 & (pzfEIZ 18 &
v hOMEEINET D) pz BEEM (pz EO FAL 21 By b Z258HEICEE @I AL 2
%) HEx OMIEAELZ L TCWD, MIEDEE czff (B 7—0 zfE, 13 v ) % pz{E &
FAINCERIT 2 2 LT, ERROV T MU ETENED>TLE Y Z L Z2PEL TS,

ESBIIEL X, 74—V Ry 7 7 TR 2 il 2 Fai (=EEIEM 23 EV) DR
VAU NOITHONETH D, ORI Y, 2l (oA T oRIcEh TR A 20N
H5r) OB OFEMEN FRETH 5, F AR O TRl Z2 hilr 5546 (5 —
LV OGEEE T 4 — v RN TOLBRRFFRA AR L2 A . LB IXTRE] 12 B S 4,
RDT 4=/ ORI D) B (=ERIEMMEW) ORY T 0B RES 5O TR
AT R LIS W EWIFLERH D,

s 2C

1 06”765 - |

2 22

3287 [UvolL—Y—] OEKELEZDT—LEE (©NBGI)
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LinL, 74—V NNy 77 ZimAH L, ERLENCHER S TR iudEE 2 b
WD FIETTIE, MELLEIIERE S DA, A LREM O OWMBEE N KT D,
System2x TiX, 1 Ry MZ 1 Ey MBS LIET 4 —/V Ry 7 7 ZRNCHE L, #iH
L7 7k 1) Rfflie 7% o) L L, 1 77®8AT16 B BAMHL
HEELER U 72 &7 B VAR A A% v 5 Z & TR A BT TV D,

(d TIO9RFYIVvEVY

TIAFT v~y B TOFELELTE, bV TAREA MU T ENS . SA
V=7, b4V =T MIP =y EERFEOTENRBRENTE Y ZhEh il
HEDEEHELH LR, ENENHEREEZF > TS, ZRETOT —L v Tfff
AR ZR BB I W T, vy BV 7 FIEL S RERB U FIEIC L A LT A0
DI~y B T INTeT 7 ATF ¥ OREEORIMRLEARRENELE LYV T YT 4 —
REE DR T2 BRI/ > T e, ZTHITBRPFIETOEBETIE, A 0 x yJE
EOHREEERIN 2 JEIER T 7 AT v OJEE(Tx, T NHEER SN TR0,
D5 ODOMERENIERINC /2D Z LI L TW5D, System2x RDOT 7 AF ¥~ B
7NE. 20 zJEER T 7 AF v OFEFE(Tx, Ty) b A H L C 5 2O FEE 4 #7172 BAR
12252 T, BUIERH D RBNOELDRNT I AF v~ v B 7 2FEILTND,
BARRIZIE, RNY FU0lERE, y, 22 FEERT 5 IHEERX 7 U - OlEZ A
s A W

TREIND (KT ELEL OMFEEM), x & yl3METHY x* & y* b EHETH 5,
AR EVOBMEE LD LU T, HEREE w2EL w e xo w i y i
ThoET D, whe x* we p"OETHRULERDLLI R whrdh w D&M E w D4
WEMEEZ DT DL

w=wlil iy

z z

(p, q, P IEEOER) LV ) — XD E )LD,
Tz E(Tx, T EUTIIDD LT R TOFEEDHAULNER TS, (Tx, TV TiE p=
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h q=r=0%t 1T

I =T x—
z

* h
Ty =Ty><—

EEET D&, (x, POREEHR L FENILBILTE D, 72720 z OFEERIZBEL T

?Eklﬂ% 5L ZAFERACE LL>TCLEIDTp=r=0,qg=h, z=hlzt

F#T D LMDOPEER DI AR OTE L 720 | HEOLBILAKN D,

%@Tﬁ%\ﬂ”\) T DHETERDO(x*, y) AT 5 Z Lk v A odmHa (RY =2
VOB L B EBRE BRETHR) OFEBEET 5, WRICAEARERER SEDR
DR T BADO(x*, y) &t L EOWmI N2 BT 5 2 & TR D, Rtk FiETSa
7w D(Tx*, Ty 2RD 5, FERICEE 7810 Z20EE2RD %, ZZTROLNT-
22 W T(Tx*, Ty*) 2R EE L THE 7 v LD(Tx, Ty LT 5 2 & THH T
MR TEREEDT 7 AF ¥~y B 7 2FEH L TNWD,

¢ i C::>&+ b7
2] 3 TAP S
DMAC RABE || iz
CPU
(Pent:m%) T }j’
Fyua >
IRV
PCL~AGP RAM |  Arw
LF #@m |7 Ram

PCIHAGP/3IR

TORTF 4 -
v RAM EF4

Rl T (o mm (o) Ram
ol

FoEIL—FR—F
DMAC Ii—ﬁ

X 3.2-88 PC+5 574 vo 7915 L—2ERH

Tt =2 —FT 4 T I AF v T — X L REREREAE TIToTW5, @ED s
—a—yx—T 4 T EFRRY | 3 WL M THRAEMEI SN TWADOTHRY I b
DOBEFE DIAVITHRT LT H S BN D> TN D,
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ET RN T —HARET =L RNy T 7 IZELOTIERL, (T, TNE 7 4 —)V
KRRy T 7 IZEBEE VA TR T TV DRKETT 72V T =2 %8| 2L TRA
TIA NN D T =X BRI T D EIZED T =V KRRy T 7 OFEOHIEE HAT
S TW5H,

RY Foon— ROBAMICIE, F4EOZO LS REMORIELRIZED, 3D F— A
UTNE A LEZEMER L CEA, BUUETIERTRD K 5 #%W%m7ﬂﬁ%@ﬁ5\7
—AL~v—7y NOIREL D42 DERT, R AV F Y 7w IR EIZNN— R
b CEREBMCTT7 4 NI T VAT 4 w7 el %m VT VEA LTERT LS —L~v b
BHELTETWD, 5%, FEROLY —f@o{b/ P CHEETX5Y Y —AZ{EHL
TEVERBMTLYV 7 NITIVRT 4w 77 L XU U IPNERSI, S HICNRHE L
VEVTREDE IR INE TN = ARHA~OIEH LIRS TV D,

@) SROT—LT—FTIF¥
(a) ATIHREROERZEXTHLOD

Ny R R T A AT VA ICHEEDH L2 Ea—d—Elg R L, T—47 1

— 7 LIESEE IO TEOEBRE FOBE CEHERELRNR L, EFRMOTDD~ A
JRARANESTESESERMAERT D, KEMEFHROT A LWL Z—
(NASA Ames Research Center) TiX, £V ol ar Ba—F—LFHED
A H =T 2—AEMEBITTDHZDOD AT AN I, 1987 4 10 23w Tt
ISR EnB, Wowd NTEFK, N—F V7 U7 +— (VR) Offifi &
ZORERE RTRALD, WEOEABWICBEI X 15D 72D TH 5,

I E2—5— Y

—soii SRDB
0

Interaction Presence

X 3.2-89 AIP X2 —JRHICRENF=T 5714 v I RETF—LEMDES

ZDONTHEROMERZMHELT DS OIX, 1992 412 MIT Media Laboratory @ David
Zeltzer #f2NER LT- AIP = — 7281 5. Presence (f£1£). Interaction (FHA.
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EM) . Autonomy (BHEME) @ 3 DOERTHLH L Vb TWD, #AHICKILE,
Presence &% [ma B a—2—DfEY IR L ZOMHRANERICHD &V ) KR T
HY . VAT HIRD HINDEEHERCEANTE E W W Z H Z LN TE S, Interaction (X
WAWAREDE Y T IVHE A KNMIBIET 572 OHRES], Autonomy |3 E 72 1T & DO xS
HEMICENT 22> HlonziE, Aoy he—LOEEWREDL 50y LT
WT, ZNODOMEEZBIC L TALBRERO AT LT tnTEd (K 3.2
89),

ZZTCHREV O, BRSO H o R A LT 2 & (Presence O%#15) IZFER%E
BEWearva—2777 097 (CG) Hifie, NHEarva—2—LDBaRR
ix1T 9 2 & (Interaction DMEF) NEHAHT LT — L2 OHTO, JEHE X TH
%, 1970 EATPENDIRE 572 CG IZBIT D S £ S ERBINEF N, v Ruv AT
LIRESIND, VT 74N Ta— A X2 T72— AT BENRLOIZ LT
(Presence 7>5 Interaction OMEfG~), =D —JF T 1994 21X, 3DO, &, V=
— AV 2RI ETA A M AEREMZERICEER LT LN — L - 2
VY= (FERMETAF =LV ATLAOZ L) OEERTT 7 47 A, LoERTL
YAV TR MEEA =T A4, BIEERER L8, FEA LD =Y LA Ea—
X &8 L C\ 7= (Interaction 7% Presence DJ#1G~),

(b) CG &5 —LDEMDITEELETH

e ZIFANOE X E ANTHIEY HS R CERbRrnary Ba—4— -« F— A% VR
BB O TR, £ ZICABMNEMEEZIT 9 HE)) Autonomy ZEHSTLHZ LI oT, B
SHELANREIE N oTeX ¥ T 7 X —F IR b DIZTHZENTEDL, a0 Ba—X
— (XFx T =) T=A—2arTOANOEEN, WEEANZAl> 72801278 b K 9z
HFEENA TR, FTETEDICESN TN Z &8, T TIZ Hodgins 5 DHAFZERC
FoTHENDLNTWND, BIZTOYV TV T 4 —2FERTLHa L Ba—FT7=A—230
MR LiIcko, i AT 47 LToarta—F— - #F—L2 VR BREEN, RO
AT A TRV EFEIE2EOL IR DTHA D,
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BN
LRARER, [ZhiX Ry holgEolc—7—7— R TV =200 b, 7
a2 — A A MEfEFE, 2005.
2. Steven L. Kent, The Ultimate History of Video Games: From Pong to Pokemon--
The Story Behind the Craze That Touched Our Lives and Changed the World, Three
Rivers Press, 2001.

3.John Sellers, ARCADE FEVER The Fan's Guide to The Golden Age of Video
Games, Running Press, 2001.

4. PONG-Story - Tennis for Two computer game (http!//www.pong-
story.com/1958.htm).

5. Van Burnham, Supercade: A Visual History of the Videogame Age 1971-1984, The
MIT Press, 2003.

6. Atsushi Miyazawa, SYSTEM FOR SOURCE IMAGE TRANSFORMATION,
U.S.Patent 5,077,681, Dec. 31, 1991.

3.2.7 Fo4ds5z3245 - FHEHE

AN G
C-RBLIEPNCS

= BEAT D IO O RLE L 725, Bz iE RPG 72 HIXEANAN B % i
VIET DHERIRE, v a—T 4 IR B ASCEUE N BN . T v 7 s
EFNTVTLEERLETHDL, ZOXIRT—2ETI, F—2 R %27 1A v —N0
BET 57201218, F—2HRARHLBET LA Y —PNENB LA =71 4Fv—N)
BEAEEL COWDBEMRLLTWINERDH D, 7 LA v — 3R 2 JC I 8 23] %
BERLTCWDONEHEL T — 20— 2B RT 5, FERA2TE7 LA v —i37
— LAEEDTEZERL TWDO0DLN6T, F—AON— LEBRETHZ LN TERY,
a7 LEFIZETIIE, A=Ak, R—ABY b LTy 7 PNERILTE
A HmE, BEMFLBEURLH D,

3WRILT T 7 47 AERENKEFE L, HERMEOE N a Ly ha—F—IC kD BRZREREN A]
BEL RO T ED T —b « 7Ty b 74 —LTlE, VT U T 4 —DO@FmWT— AR omsg
EEOVHL, ¥v 7740058 SEIERMENG R | A IZEBN LD TXD
EOCT2MERD D,

ZDIH, F—h T s T I TIEEORAYN L BLEMHFIZONTOHGR (=
WMBLEE) AN LT TR I IV IRRINTE R, bebtarta—4—0FEENIT
W TR OBEMRE RO D Z L =WHY I 21— a v ETHI L ThoTzDT, W
WroPHL I 2 b—2a UBHARENT TS — LA REB I T\, ZRH O
alb—a VRBIES— AT 0 T AOFIHAAEN TR b D THY, 477
ELTELDTHAMTAIEEOBBELIAED ootz

MR, IR, fi, SRE Vo BRI MR ET VS HMAGDEDL L, SE8F
= AWMREET AT HZENTES, THFETIH, ZNOLDOETALE VI 2L —TF
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VAR VU LI A VI 2 LA BMEDINL, TA T TV ELTEEDLNT
BEOF— MIEHENTWD, AEITIR, ZOMIT L D O E T EEZ 3 L,
T—XT 7 F ¥ DEELSHIZOWVTET,

(1) EHREF

WIERLYIENOE &I < R RENL, WESLEEOED HFRU2MOr 2528
THEBIREFEEZ Va2l —2arT52E08TES, MR hos b, BEHOLHIC
MERE BEONEEBPEEARE L Vo T REBIZEDTICE 2N D b DX, 7 — it
ROBENOEEERE D, Ll BEEICH < J108 ), RomBMO7Rn L 9 1ITfk>
SR, BN NE DT 2 WA LSO EE T RWE I 2T D &0 D #RSE
HEET2T 720D 10, MIEREWVIZRALH D2 E WD FCBEO R, R0
DEIVELRNE WD FHEEZRHETEOI@HIITHY . WikoRiE (f7E - B3,
W - INEE) ITIKFET D8 D,

ZITHE Y TIE, ETETVOBLEOREN SR 2R wITHFI T &
EOTHERSLERIZEHL NERDT 52 &L TOROETZRD 5,

(a) HWERIODEE

TORIZ, WRADOFHFEIEZIVBEGFOYHZ DU 2 SE L LD TH D, FHT)
DOFFEIFEICEIRELIGT T, XF T g EEMBITERD D, T VT 15T, WA
(P RGM OER E) (B LIMIES (v T 1) 252252 8T, MEKENTED
NDEICTHFIETHY . 1 BIOFHENEMTEIBIEN, REENRIESNLTE ST,
VIalb—a COREZASR BEORFAL) Z+o/h S LRTERLRY, 207k
OIEFRE L CHABRNZ RO NABLTHD,

fEpTiE T, EE) R RIS A HR E L O T 2 & TR ERD 5,
IO, RN IEMRIZS & FIUE, FICHRONRE-SND, ZOFEITEMECHER
H %< 7250, 1 BOHETHN AT L5 RN RELZD, vIalb—var
OIRFMZ A (FEORFHAL) BHIBRERES THOLRECYIab—varT52 0T
XD, ZOD, ZL DT =LV URZOFEERA LTS, WEEMtE LCP=
MIEFARIE (2 2502 bR FOEEEZTNE LW I RET T, 1 AofRicEE
END 2 SOEHNEENDHXOMM) (TifaE S, TR Z2 mER T e M 0 K
LIETHES FENREIZHN LN TWAN, 2 ROEEERFHEA#EY KT Z LT, §C
DR FEIZ2RRFCH -3 X 5 el h &K 5 FiE (J. J. Moreau D J5ik) =05
LOLB D,

TR ESOBEINEITEROBE R 2 EHENE S LIEEEZE2 52 L TOEOTORA
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THFETHD, 2 RRIEICRE T 20 THEANHHICR 228, ERHO I —v
a SNERICE K OWENRETLRMNEZD 25720, VT AFA Ly Ialb—Ta
IR, T FAERCR O LICHAE R S TR &5 Aeikie L7cHR 2K D Z &
bR,

4 ZARDAIAZES(Multi Body Dynamics)>2alL—4 )
sz [ A T RFTAE
[ £ B NOEEETE - [ ey
e || faxEE LePIz& BRIt illlarie 22
Mirich o6 ||| #%EL ga)‘g;\o) MEE [Springhead]
sonaes| | Eza ||| SR
0g || [Baraff8 Springhead?
\—/ N\ A
— —
N
AR IR A AL E EALERR + 1AM (m) DTER FEfh R 68+ SRR ER A (GLAK) DTSR

/ <+ <

3.2-90 EMAHEZEIZLDLIaAL—2DRELEVLELGEMFER

(b) HEfb¥IE

P ) O R AT L0, ETEOMEREOYRLE EZTESHEMMLTNDHD
MERRDVEN DD, HEMEEITE T REDICKRIBAIRDHE L B Z 220, Bl T D
AIREMENN B 2R DT % RO (RECHIE) . RITHE ST IZ OV TAYITESAE L TV D DD,
ED X HITHR L TWD D Z 5 GEAHE),

O  KBHIEDFE

KICHE CTiE, Bounding Volume & XX DERSCEGIED L 5 2l Rk Tk %
PH7~. Bounding Volume [F] 23l L TW 5702 E 5 0 HIET 5,

Fo. KRSV HEZET S Z LIk smElkbiThons, F—2af i n
EOMERHD L X, YD THEEZITY & nn-D)/2 OXTIZOWTHEEZIT) Z &I
2%, ZOEDIHERIL 0MIITRD, EHE 2 DICpFIL, ELL0EMICEEN DD
2RV n lHOWKE 2 SO NV—TIZ5EITHIE (MFICEEND2WIKIEm GO 7 L —
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TIZED D), BTN —TNIZOWTETIT2E LW ik b, /\iﬂ?{ﬁ@fﬂ/
— T E S OIS E L L0 ) WA VIR LT 2R, BEACHNE o B R &
O(nlogn)iZ¥r-5< ,

ZOENEMEH LN LD FIRICHEIL TR, [ UK ICEEE R OWIRE 72
FOYEZAT O FIER, — DO > TIEICESHNTY— L, ERS> TWHIWKD
HEHETDFEREMERZR SR TS, WTFROFEL, B4 0FERE 00 %
O(nlogn)ir < & T O TR A FFD,

@ FEMHEIEDFE

FEAR 7 BEAMCE I L E D XD R TR OIIRE TR P D DN KRE ARMET D, F 72 AilH
DOENZR LT L D12, #IEEOFIEIC L > CTULERBEMIFEHRN RS,

NZ AT E R I2 e WER Z IR E RS, (R, 2 SO IR O BEEE D R
ERDEDOED LRV THR/ANEREE e b =t/ 72D RV BICRkD D Z &
MTEDL, ZOLEOMBRIZOWTOEMEET VT ALRBHEREREINTEY, I
IR B M RIZ A EI L CHIET 2 2 &3 % 0,

O AR AT N A —D
BIN=5/

I I fZAK

TN
N VI

=/
B/IME (T (R TEGEET) FEFSAR (TAB/N AR 2L

HEICROMSH. &/IMEZE
ETOIE—RICITH#LL, «

EILFIZN
13291 H/ME - BOEE AR OER

@ (YR OB E

THIARIR = D E 5 s % R 5 Tk e L TE L s Lin-Canny #(1986) & GJK
1%(1988) /#1795, Lin-Canny {EIZMMZHIKOEMHIEEIT O 2 & LT R0V,
GIK TEITERIRRERIR Z 2 A4 — 7 LTIk, FIRSCH#E & W o ol 2 /e ik & 2l
KOWM G2 S Z LNTE D,
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Lin—Canny algorithm

BR/B/mDRAO/A58E(Z, £5—DDMEZEALDIE
m/0/EEDREERNEENTIINIEL, ZORTH 2N
ZEKEDRAERDRT

2RITHR, SARE3IAT

3.2-92 Lin-Canny ;%

GJK algorithm 1 Minkowski sum

MRA LD EAD, Mfi4RB TRRIT—-&FIL

EDEANDRIMLEREE | RERDS. =

18 =5 (23 R B (Minkowski sum) =&, support

ERGRLOEEDEE M point(' 3 A 51172

AR (723 RIEDiH s ) D5
Mid. EDOFIE
#HEYiR9 LT
KE5,

TDOR

Minkowski Sum & &271=HM

G. van den Bergen. 1999

3.2-93 GJKi%
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() EFHmADUZIaAL—I3Y

TART Y D X5 M RRCKD L D iRk DY I 2 b—3 3 T, BERA
BT DD, OLOOWMEKEZEOERII/FIT Ty Ialb—ra T H508ER"bD, =
DIE=DHEENELL RADT, AR I 2 —vaid, VIAXA LY I a2l —
g ENE LT A — A TIIRITE TITh -1,

O FPOVIal—ay

FHMOL I ab—2a VTCITARERENRSHWOND, ZHIEMIEEEEITHS
FL, HERERMEEH WzERD, BREILOEHZ I —arTL5FETHD, WK
FHBICAER S H1-DI2E, FoICflin 2 BB TR ESE L CHETAILERD LT
O, FEENZ D, £IT BROMEEREL, R—rDyIalb—rarbxFx
VAT all Lo TERAERIT S SSD ik (Skeletal Subspace Deformation) <2, &
O UOIRIE— FTLICERLZFR L CRBE, FERBE—FOREOV I 2 Lb—va v
NOMIETEIR 2R 5 FiE (GPU % v /7= DyRT:Dynamic Response Textures 73 &8
F4) mEOmEHIELHNbNTVND,

@ WhovIal—v g

ROV I 2 b—a Tk, MR TR, BMESEIL. ZORMIFET D
ROEHEZ I 2 b—a VT AKFERHAVWONDE Z ENENnoTz, ZOFEITKFF
T OBEMEENRER DR TS0 OFEEN D2,

MR ERLFIZ L > TR UL OEE) & LA OER 2 RET 2R HESHWOND
ZEbbhD, ZEEICK L THREN EDDEIEDN NS WEEICE, BT ERWDEGE LR
THRIFEN D72 T2 D72, RIROFHFEEN DR 2D 2 ENEW, FaED s — L TliEd
BOWKREERTH-DICRFEEZAVERES S 2L —va v 2T 2803 H 5D,

(d) WHrAEXOBEES

oy HFREX OB T F EEN B L7240 O RO EE AR - 7208, #
MR T 2RREDORBEOHEKGR L L. BUETHMR L TWRWES & 0 Rk 5
NTWD, FSRENRO T RLFX —E b S LHMANCAE U D %IBHESCRD T RLF —
DOFEFEFEN TN —ERPANICIE D T VT 4 v 7R E WD & K& e HE % 2
THHEEIL Y Ialb—ra s TELHED, YIalb—ra mBEPEKTES, —FHIh
D OFEITIE, B RIRICHE D % ORZNCIIRIB S I L 25720y I ab—T g
VHNRICE S TEHHAENHE L2V, 1 AT v 7 H720 OFEENEINT S, 207,
OO OFHEIGEPHEZH WD RELT 1 AT v 7 Hiz 0 OFtHEE L ZEMEIC X
DHAT IO RKONREENT o ASE, ENRLBEL 2D L) RiHRIELT D,
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2 HERANTF—LT7—XTHF~
(@ —IELE=HY—LT7—XFT9 F v (~2000 F)

Tennis for Two(1958) <> Space war!(1962) O X ) IIWKRDEYE 24 L= 7 — 2%, T
CHENT = BAOFEPAHNOLFEL T e, ZRHDOF—ATIEPHY I 2 L—r 3 VN
7= LDEITRCRIEATI D X D Dy LRI EEL TR LT, AT LIy I 2
L—ya UERBR STV,

(b) MESIaL—205E (2000 F~)

TF=LOMGRBOY T VT 4 —nmEL, 3 RItWEOEBRBNLEIIRDE B
By ab—va VIHREOBMILICEV I I 2 L—va Y EEMITO 7 A4 77 U
R SILD L ootz

Havok (2000~). Open Dynamics Engine(2000?~). MathEngine (1997) &\ o7=
WD UREBIND X0 EERICTS LRI L0kl AN
HREN A+ o0720  REAERESTWED 5 ELIEed, =LA MLOBFE
ILHbE T VUV DBREED TWED, R ICZE/L Tholz,

IDZAH, T=LT Ty M7= LDOERAERL VAT AOERICIZHEN, =V F 7T
v N7 A= ARSEES TS — AT U VU R SN TV, P NbIX, F—LDT
Ty N (T—FT774N) Ou— K67 T77 47 2000 RORRE TOMEL R
LD ThoTNn, TSI VR F—4 Al 7882V IAA TV o572, Unreal
Engine O X5 S FXERYHZ L VU ERRELTZOEEIMV AL DO,
CryEngine D X 5 IZME DT P U AL TN b DR ERBRYT 5,

(© /N—Fz7EDREZQ06 E~)

Ageia fHi% Novodex =2 Vv ZX—RAZHHN— KU =77 787 L—ZZFFRE L,
PhysX & LT 2006 4EI2%7R L TCW5, LMY I 2 b—3 a3 VICHBERHREIZ ST
T4 IARY T REWRD EEMETHE LT WL DO TIER Y, R N— R =7 %
F U HIRH GPU AN U FFO L ) 7 MVEESRZ LI L LT D,

FEERFFEEIC GPU 2 W CHEFICEEICY 2 = L—3 3 v %2179 HavokFX OFEEN
Hol-v, LA AT — a3 3@ CELL 7ut vVl 7 et v4 T PhysX
DEHICEET 2 K0 iZheo7c &0 W7 vt v BORMAREIML T D,

(d) #—F2v—R1(2007 F£~)
TVUVARAT— a3y 3RS, £D SDK & L T Ageia 10 Physics 2332 R/L- &
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NDHEHITHRD AT, LCP OfifikE LTH AN A T iEEZ WD FIESL, 200
BAERUAZ L1279 2L TERM, BATVTED 2R E L \\ole ) Uy RE0%
KERE LTAEND X 512729, Open Dynamics Engine 72 &4 —7"2 YV — 2D
ooyt oz oL 2o TE, BARAODSF—ALA—H—T% SCE
Bullet Engine 4 X— A2 L7z U VU A MARBE LIZY , KRN Z A LT EICx
VUVERBLIEDEALEDTHL DI W D U THANIS R D AR b iR
Lz, T LT VU BIROIRGE & W2 T2 RE5E DS R D N T2 IR WVERBE & e o 72,

ZDZAITRDEYHZ LD EHENC R LIS A XA ML DS BEIND L
Nl oTe, IHNCIE, M DU ERHA LIS —2DI1ZE A EN FPS Tho7ons,
AINNRT I arF—AR RPG LW oo — LA MVZHEREIND L1272 -
77

(B) SROYT—LT—FTIOF¥

AETIH, WD e ZDIENDOO0OT L VU EMNRLZ LI R T 2T T4
TZIVEOE%DOEBOFRE, ZHUEI N— R T =T ~OERIZOWNWT, EHDEZ
Tk %,

(a) YMELAHADIZIaL—3a Y

3 WILOMIAER) > I = L— 3 D0 TIE, 2006 42 AI21E 100 EE< Ok %
HOREDORETY TNAEA LY I 2L —arTELHLITRD, OEEFHBEDITL
KEZELZ, LI TV T =Ry T 7 XE—Ta VdPEyIa L —Tay
P TTEALDTIEARY, WY I 2L —a VIMEDOERZHHT 52 LN TES
M. X¥ T X —OBEXEEY TR, AMSCEBHOROESGIEHE S I 2L —
a T HMENH S, Natural Motion fLITHIHEY =2 — 22 HHAEL, ¥4 L5714
Lo TRET 2 Z & TAMREBOIMEL LR L, VT VT4 —DmnT = A—
a v Z{ERKT %Y — L endorphin % 2003 (2558 LT\ %, £72, Natural Motion £t
X OEMZIGH L7z — LT Y euphoria & 2006 FFIZHELTWD, EH LT,
2004 FEnH, PEYV I 2 L —rva IMA T, AMOKRE - EEREZ v Iab—va v
THIET, F¥ 77X —DEIEEZIMEIC LV RBEITHZ L ARBEL, MMREZHED TN D,

ERERTOX v 7 7 —DEBNORE S EEZZ UL, WERTET T AHSEY
DOEEE Y I 2L —var T2 Lid, ETETEECRLIEEZOND, BIEZ#E AT
XTI —DITHNETE VI 2L —valilioTERTIZEEEZD L, F—A
Al Dl b O N->TL D, 7F—24 Al 1%, F—L#TICAbETEY 2R 0ERH
LWl AR O— ., T A Y= TE . DOSEREEL AT D 72D,
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EMRBREREL LD I ab—va il UTEIZAERT 20 ELH D, BEHIC
X, ¥ 77X —DORES - FREk - BERGE - ATE) - BE - EEVIE - Ao E N —X
My Ialb—rvarl, F—A Al LT VA EWHALCTEMET DLy 32 —X
b EEZLND,

Fo, BEAERZT TR, MEE R =0 A T 2l o 72 A )L 5RH F2s L
WABAIND T EE2BER DL, IR, WEEH - AlY 7 U =7 RAH%REEIC
BHEBEZ LD, INHDOY T MU =T b RHBLLLT L, 20/ o EETT
W, TV ELTEEDLN, BAHIND LR EEZEZDINLD,

b)) N—F9zx7

(QTHRARIZ LT, AH%ITS EFSERNANRLINNLIEL 72 50T, CUDA X SPU
7o 8B D EETLHMNCE 2N iTEEZ: GPPU(General Purpose PU)DOFEENHET L E 25
o, Flo, =5 Al 28 F— LA BRORIICERPIES A AEY ETHLRE
FEEZWLAHEZITWIZWS A TS5 EEAbND,

IO OERAEN -7 72D, GPPU &g 10 Z R oMty - MEEEE Y 2 — L &
3 CPU L AL A NBS Al TV 2 — /I K> TV AT AR END
Ze¢ETRT D,

3.2.8 ARV IRATL BEATHHAR

RSt
SR N—=F v Kl = —

(1) 2R SRFLOES
() BRI RTLEFAM?

RATATHNEI M2 LIFERAT AT AICOWTEHIZLE AL EICEEIC
BOENRDZLEThh D,
hw TOOTHhD] EWETDZ EIERSTiEZeu,

RERL, AT VAT AL 2R E AT VAT A THD] EWo-HlE -5 5
FIIFEL VBT, SR, 20 LIZ7 e Y =7 MEALICBW T~ Ic s h b
FHHHY, F—LV X NI Ko THERFENEMT D720, ZOFEIZEBWTRIED
FleH TH A7V AT L) L LTSI TTF 20 TIER, EFLINTNDLEEDOH
B HFEIZOWTIRR D, Fo, AT EFELIBRICF—U—RNE LTHET S NEFIE)
EWVIOREICE B T 5,
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7272, MM EB 2R X TRRDZ DO THIVUXH AT v AT AT

MEx NHY —27 28 b, WHIMICFEITUR AL ZLIAD LA T V=V NeF AT L
W) BN CTEIT 5V AT A

ERERDTEA D,

Fio. 2L DOLGEFORITAEEZEHET 572912 TCB (TaskControlBlock) & FEIEH
é&x&?w&%ﬁ%&xﬁﬁk’ﬁo

7L, Z oI IZESTIFHIELL R, ZTAHLDZ EIZDONT, ZOETIE
E a9 7> & &xﬁkomfﬁméo

FLEANFITIEFORBREFAEICESSBDOTHY, ZROENRF AT VAT ADFEE
DT RTTIE RV EITHEE I,

b)) HBERRUVVATLIEIRELEINE=ONI?

T—=bB3T7 7Y THENLTOWERR, F—2I3Z28DOFY 77 2 =P85 L,
Tl Iw—3A 7y VLT e T a2 (Ltk PC Eitah) 2EHET M
FPEZ/ DT, WS, R X 271X PC DBEBEEETHVAT LALFRL O L
H2EIND,

(a7 T 50 Z=PC LIE—KANIRIZFATT D REMEPEMINLTNDLT R
VAZRLRTLIAZDZ L, A VAT 7 v ariiAr2=IP & HIFEND)

2 OT v T ) FREXFETHMNEZSEL L TRFFT 2 2 21X TE RN,

A AT varty b (CPU Oty b)) I& CALL (7 v—F o a—)u),
JP (Vv 7). RET (VX —rafd) ZREMHAELTEE LTH, ZiLb OENREF
SEDOINDAX v 7 IXZOREELT D HDENGTE, M, A7 Y= 7 NEALOIFF
BEANBEL L LI2BS, ETHOMBOT FL 22 e —F R EICEELTEE, kO7L—
LDIEZNOHEATL, LW IO R A MNE L L, ¥ 77 7 —AOBETZ 2
5, ¥¥ 77X —BOMEIIZ b, LWolmBEATHD, ZhbidE S NEYIME)
ZEHMELIEEEZ DN D,

72720, PC 72 OHIZAT 5> D THIVLHER DV v T T —T NV D0 IR, #iZ
PC OEBE+ a DBEREZ B LT, 2O+l LTEHIRT 2,

(00 BAEBEIRIVIVRATLEEHOATWLWSON?

WIS VWEREIE, SERT BT UNE C IZBfbLizE LThH, 1B EFD 7 —A
TEDLRWYD (EA LV EMEICRoT2700) FEATHA 283 2 LEMIT KD R )
-7,

F—LBRNT T UG CIZBY EbollE, FiBICBIT 2 FITHIL T R0
T RUANLEIZEET RLAZERT L2 o7z, #i, 77V DLExD LD
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IZ PC BRZEET 50T, BB CRITZEIHT D L 010072, B% % B8k
THHMAE DL, AMICEEOBRENFEITEND LI LD TH D,

C TIHBENFE A7 =7 FTiHRW GATRICHEE TE T, ZHICHKMTE
W) e, 0TS T 3BRERA v E EFNER L AR, EHRLE,

Bz C BT DX A7 OFEBETIHIIIIFIN e < BEAR A o ¥ CRITHANEEH IN S,

7L, TRV EFHTASZET C R CHIZBW TN ETHlT5 X 5722
FHHARERICR D, ZHUIA v TA TRy 7T VR ETPC 2 #ETHZ L THREE 2D |
AR AL Yy R (7743 =) LW R AL ENTE D, (B, 2O
AT, PCIEF TR AL v 7RV ALRIEEEZ LEH L 2T HIER5720)

(d KXETEERIVVATFLIIBELEENEZDOMN?

— 72— LB TERA SN D SHEIEL < OH%A C & CHIER, 77 v MA—AlL
KXo Tt dJava, C# (W ULIMhDO R 7 V7 FSF8E) tWwWH bbb,

C & C++, Java, C#., Z[RTLHDIXETHMAZHIEHT 2 DIZHBWT TBEARA ¥ )
EWVIHERE (WTLE) KEE LR, L) Z ki,

CH+ TIPSR A v X 2RI TE D2, FhEOEA IR AWV TFEITE2 A4 — 3 —
FA RT 52 ENETHRMAGIEHOBO R ME L 705, Java, CHIZIWT b ELE FRARR
BV IHIBERITRVR, FRHIE CHERIERICA— " —F 4 RIZ X o> CTETLEZ L)
2D,

INBIEZ ZRICK L TTONATeH, EH00EVWZITFEITHAEZERTDH 0D
KOV IREEHRTHEDIZRDENZ D,

WA ERN BN SREIZ /R D &L, FATHMNBERA 7 V=7 NHEALICZR2D 2 b
AN ES,

(e BRYVRTLOEBAMNE FAH,?

WHIPE A RELR Lo DRAT A HIMTE B 2 LICRE B, 72, BKMIERICH %A
T, Y—Aa— FEOTREEE R LS, e YT MRO I LB TE S,

Bz, # A7 TEBHIND X v T 7 X —DFREIZR-> T 2L,
PlayerExecute();
FriendExecute();
NpcExecute();

EnemyExecute();

EATND R b,
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TaskExecute();

REDEICHAZIEETCLEI ZETHX Y 77 X —OFRBHENL TOFIEITRESE =
LiAde & o el b8l e Ll 72 %,

Flo, vy TRAAT, FOMIF— AN EDOT NA R EZDD L) R ETH A
JELTEHRTAZILETENGEX Yy T 7 X — LIS ERDB L, XA 7EEOR CTEH
THZEMTED LT D,

® BRIVAFLDTAY Y kEFEM?

FT DL LTHRENHEERD, HVLEHOLWL LD EH A7 IZTHZ LITAlRER
DL BRI R T2 27 L LTHRARIE, TR RT 5 2 L THROH Lo A —A
—~y FEAL, BEOFR 2T,

Fo, TOEBMHEICL U ETAMICR > TV E L THZFICR D XIS W EWND
ZENFEFTOND, MATHEREILZER S LB LW 27 38T LEW, #ifF
WCAREEEZAELD EWVIREARD 5,

L LR s, Zinblid #2227 oEHE ] ° 227 OFEOARGH] &vwolz
FHEEZITHIZ LIV T A v FERKTHZENTE S,

AA7 OEBEEIZCEWNTIXZ A7 OEFRESCATVHBEEREEZR L, ¥R7
DEDOAKFHTIXEDZ AT PNARER VR MV R 7 Lo TV DN ERETHZ &
MNTEDLED, ZLOHAEINET AV vy ML THAZEZHA LR, LWV ) FT
[

EHICWIEH AT AL OEEIZB T 5 AFEHB ORBEERE T bbb, Z< Db D
AR ELIESE, ZRNEFRIM A T 58l Tl < AN EMET 5 2N —JF
ISR T2FERH DL, —HlE LT, A= 7 IVTA DL IRbDEX A7 THREL,
A=y NDOXx T 7B —F A7 ZBUET HIZOICBZRT 558, MorOBEBICE->T
A=V T IVANVOREGEURNIF ¥ 7 7 X =D HE L TLEI ERH D, (hoBEIC
KXoTxy 77 —nllans7e L)

ZIONoTBRIC, BRICETIERWH AT ZRA U ETERLTWD I EICED AT
UBEOERENAET D, ZOFTHZIX, m—I T IV A AREHTIERNE AT )
SIEROEEZ1G L 5 T huE. B RA 20 bEBEFHLTCLEI>ESD, T
AU hELTUIEZATIEID D0, BRIKRA X a8 ) ik, BlziE v RAReA~—
NRA U BZ L NS Tl oD Z L THENRA AT T 52 LN TE, HILHX AT &
BRIIBRTHZENTED, MICINHB X AT VAT AEHEDRVEBR LT3R50,
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EZGL—OOKREXRT AV v hELT £ vV I~ —R R TERVBFICEIN
TWAREENR B> TR B2V LW LEEREN ST b b, ¥ A7 VAT LAOEHY
MEIZEY, Ho7a 7 I9~—3bbwd —ICBWTETAHEE Z LIAT Z LT
Do

BB E, OO LEMIRICHE) 70l I~—0WbZ EnEFonNs, ToHE
%, & O DRFREFRASHAL & L THBAE NS Z LT e s T AOBREE
ITkbi, V—RAa— ROHEEITETT 5,

7o & ZIXRFED AT — U TOHE RN B > 12355,

if (stageld == STAGE_DO1_02) {
SpecialExecuteD01_020);
H

LW FEEERNDND, INOLEXRY THRILTH7261E, FFEDODAT—Y
DHBFDHE AT Z FATFRIZEENIE LS, ZNHD X ) RRETDITHLER D,

B, INBIE X A7 EfibR LT ey MBI 2Rk ORIz
S, B, 2O LD ITRBRLE THIVUIARNBENE VI BER D, EH608ELW
IR AR, L LS, XA VAT AERAT A7 07T~ —0BHO Nz
AUHEIRMLER (SE4THAL) OZ LIAAIZH D T L ITEBIZHEES 7oy,

(@ BRUVATLOEREELE+

BAY VAT LAOIEPEREL LTI XA BENIAT —7 286, hOEETT
RUAZFFOZ L3 T Claib <7z,

TRy TVRBIEASR v L PC OBEEIT )G CIEL,

C ThHIIT, WEIK L BEBRA 5

CHTHILYZ 7 A LBBEBCEET LN T LRELRDEEZOND,
7L, INETERBELEZOTEA AT VAT JMIFUEEOE WL D L7210 2 720,
UABRIZFATEBUCAT RS D HRE 2 511567 5,

O #2270 ID 4 HI

HAZIZX L CARTEDIT D, ID 2E0IRS 2 E, T3y JREOITIC /2 D15 A+
H54p2 0835, ZOMEICLY, BEDXAINR LRy 71l Tn5, KiED
BATPERINTETCND, LWolt ORI EZHMVEHET HTDDOFNNY & TE
Do

F72. ID i o7- % 27 ORRBERCIEILE Vo - EEZIT O MEENH 2 HAE bV,

@ ZRAI7OREERNHAY—7
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TCB &LITEBRDINHY — 27 Fio,
TECYTUTEHEEY =7 BFE0 Y TOND, W LITERY =7 RED HTHRD,
C OEEIE TCB Z IR D struct R EE X A7 +U—27 L LTW|A DL HICT B3
ENREBEZBND,

CHThNITMAIE 2 7 ATET, BROMHRT 2 Z LN Z0,

@ ZA7DHT Y — L FATEIIANL

FITEBE RO A7 AR LTIEGE. X A7 RSV LITAERIETEITSED
LT oETE ERED LS, U, IO ENTEF BT SO R
ZIEAT Y= (Fx T2 42— ROBER, ~vT7FT7V=7 1) oLl i@l &t
54252 TH S,

MAT, MEAT TV —=RNICBWTHFETEEIRMLZLET 57— 2135 <, ek
i, FALxF ¥ 772 —ThHor7 LAY — TV R, ZXI—CWV ot bDONRE—-TT T
U—lZdr%a. IO RTEEIRICETSEL Lo BN fTbh D, (2721,
ED &) RNEFETHFTINL S & bIERNWEEEZ L TWH5EE, fllLenI bbb D)

@ F A7 DOFEITHNL

WH OFATEABIZ T T, ARFFIZFFONHEN D32 A N T 7 2 & TR
ENDTANT I B, R Ekka A A IV TR ERT DHEEEZET D,

CHTIEHZ ZAAKRDI A NI I X TARNTI I XA THEENRZIDD, ZOR)TIE
AR A O T Z LN TERW, LW H D720, WMBICHET LI ZENH D,
M < EATERBIET D720, TERK %) [7R%0 HMRBEE offic TvwoT
b FEITA R [FEATBIBORNCFEAT) TFATEEO%RICIAT) TR—H 7 TV —DOREEMRT
RTEITINTRIZFAT] o8 Vo TMINRFEATHM ZFFO X A7 OFIES EIET 5,

® Z A7 OB THESE

ZATAENABEZFF> TWDLEEND D, BT LRoleF A7 ILTHORICT
METSND LD BRSNS bIEESND 2 &2 RiET 5, BIAIE,
TOvarF—hIB I Xy 77— LRGN R TEITSN TV DHE,
F¥ 774 —THTRBITT LD,

(2) EEIZEDLDIhT=2RY

AIETIEZ A7 VAT LMTHRM SN ) 2B EZFMI LI, I TREENPHE T,
RV UIMERR L2 EBEO 7 — DM TRAFEEDOH D 4 AT VAT AORHEOEAFN %50
R
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(a) HRBRLZIOT7HE>2TYIZLBTCBARYER

2000 “EEHIZ RPG T i 7z 523k

@ﬁ@&x7®mﬂ@ﬁ%ﬁm\%&x7®%@%%o:kﬁ?%éo

B{EBRZ1T>TWD PC (Fm T I Lahvrz) LERNCT b— LNUBRLGET N LA
ZRFFLTHY, RET (V¥ —r@ms) 20T L TEIEO T L— A TOWHEZ &

L. W7V —L X0 EFESTRIFLTHDEFRE LI 7 V—2HBRT R A b
WLER 2 BAGE T D,

ZATFERIIA T v v B T &N T — IV ESNTEIRNDLEE X AT KT 2 L TE
e LTz,

SEHICIZITCB A AL, ENE X AV EHY — 7 LFT 5,

B AYEEY — 7% 32byte TEH SN, &#1%weiz~% PMERICFIHT&E 72,

BHY— 721X PCRIAT RLADIE), #fE ey A7 HfEky 27 ¥ AT /2
Lo il 2 MEERTHERNE EN TV,

FHEL LIS EPCEELT S Z & Tk, T Wo7oiiex EBLT 5,
Task_Chg_Next - 7 L— DAUERBRAE T R LA & BUEONLE IS ERE U A fikfe T 2
Task_Chg Ret -+ 7 L— DB T R U A ZBUEOMEICKE L RET 35
Task_Chg Label ----- 7 L— DAERRRAE T R LA EFRE T~V ONLE IR ET D
mEDE YT, TRUTTICMBE L~ aEEEAFIA LB TH D00 L 9 IELE

STz,

BTHA7 BT HZEHTE,
Task_Wait_Child ® L 5 72+ 4 27 DR THH bl A T,
T T UIZEBIT S TCB ZFIH L7 AR EE L WA D,

(b) ARM7CIZ&k B8R EHE

2002 FEHO T 7 v 3 > RPG 2RI 5 5%

#HIEME (init) . 5217 (exex), & 7T (ex1t)\ A wE— (proc) % A T-HEEIRE X A
7EEMERL LTS bo L LTHRESI,

B AT SRR IERIC AR OR A v 2 7 E &3 E L, TaskCreate BT Z & TH
RBREART D,

FHEIT prev & next ZHTHMNHFMU A RTEY A MBRERINTEBY, £4DU A b
X parent & 7% A7 DYEEA, RITORA L Z2EHT5H,

A=Y LXT WA o F —Z8BIT D Observer &R MHE A FFD ., FAWTHIIZIEH
ZAET DM TR o T,

BIZIEX, R—AWRDND & X AT BB L S D 70 EOFB & [RE & T 5,

168



2 27 J—27 % malloc |Z CTHELR S L. Z A7 OIEIK & EIT free TR S LT,

(0 ARMY C++Iz &k BH Ry EHRE

2004 FEHO RPG 13517 5 FLEFH,

HATOM G MY A har T FIHEATE DT 47 4 Kk L7z class & LTS,
class Task Zff&K L7227 7 A% new L CHEITH A7 FBIZIMND S,
ML LR TIZa U A NI 72 T A NI 7 21, RS TEIEREETH 5

virtual void execute(0=0; // fH& L7= HFEEL R 5720

HRIETH L TEITT S,
BALVWoltllazird, Sy 774~y TR EODTIT A XS - HEHIHE
NTFEITTIHETDOEDTH-T-,

(A ARMY CH+IZ & BB RHEE2

2008 FEHD T 7 v a3 v RPG ITH1T 5 EEFHH,

class Task Z#f7&K$ % Z & TETSND,

EEOT vt AT AVITEBMTHZENTED,

UL T TR, 2 ARNT I HET AT 7 ZNTIHEABEE N FER 20 B )
B O 72, AEEE%K initialize, termination ZFH . U5 THIESFIHLALE & &
TREEFEETHZ LN TED,

FHADBHEIL L > TTF —ZHBiEZ M55 STL @ vector &2 AN list (boost @
intrusive (2T LVY) ZFIH L TW5,

WBEIWTIV—LLEDX A7 Z—EICRKIESEDLZENTE, TNy FERE/ Bl2A[HE)
TR ALV ERETH I ETETLAILVUTOLOTNTZENSRNLHIZTE D,

BrnloMiazit, BWEHETEHRINLD,

(e) C & CHHzHBIT+sEN

BT DAL X IEHRAET T2 OBRREHICELEA NS Z L BFIET

b, L, TOREEDEABKRA L EZNEDZ AT IZED T o TWDEDN, Zi

MWEDEA IV T TEILTHD0, EVoTBIRERE Y — A a— RMhDHEiAafiEd 2 &
NELL 2D,

CHHIB T DB IIFHRAZF ST 7 AL UCHUBENERET 5720, Myl

RIS T ATHNTENZ TR Z L DB AES < 785, K., @JE’J (ZALER % 4]
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DVRERZDFITH LS DD, FTLUEAUIDBEX 20 E W) RFICIXFETEEOF T
Strategy <° State LW\ o72T WA L RZ—UEHWEFNREWL, L LAT Y7 FMER
IS O THIIZETOEBE VX & X A7 IZRT-85 2 LIXRES BV ORI A2 2 A
JHERETITO CLILRVBEBNRETELHLEE2OND,

SREEE BRI A X BE S 2 E b ARRTEA, & L 2EEN A R AR B %k %
i RE7EAHD,

(B BRIV IARTLORE

CDETIFIZ AT VAT LADORFKIZHONTEZD,

+a DREEZEZ XL LTH X A7 A OHREZ R 5 D1F TIXWnizd,
ARDOPEE & L TOEOASINE & FITHAL L W 5 RIE > S LT D HEE & FF - 7= Hdfr
wHET D,

A RALwvwFK

Ty 7 ) TR S NIRRT FIEDORHRIC X A7 Wiz, BIETIIA L Y
REWIHMAZRES 2L HTED, ALy FIIFZLDHE API LLTHAR— b &4,
YAF ALy RThHLIREE X A7 LRIFEICHS 2L HTE D,

LIALZR 6, BIZA Ly RRWSFEIT SN D56, Pl oREZ 135 2, Mutex
DEH ALy RO DOPMA TV =7 MEFIH L2ThER 572k 5,

72, FIHT 9477 03— KR ALy Re—7 (U= hT2 b)) 2ETH
HHE D D EEH LT BN H Y | FHEE L <BRL TORWVBE R AR %8 %
RYTCDH AT FERIEICH D T LR TE 20,

b)) =A4280RLY K (F7A4/18—)

~A 7 ALy RIFRHIICEITTEDL ALYy FO XIS REEFZT L, C X C++e L
TORENNIT O T T LN T EZRAZ y IVRA 2T v T VIR TELEA,
LURAZERFFL, CPU OFITHEITZZLEZ DLWV TV T VRO X 2 7 ILERIC
ITWEEN 2R, (26 DFEEIZIT setjmp. longjmp NHWONDZ L1 H D)

iz X,

for (int i = 051 < 100; ++i) {
move(1,1);
waitQ; // =4 7 ALy RHEEITH
DT L —AEIZZhBIRED
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EWnolzk 97, for XDOBBHTROYA 7B ALy RAFETEBT LWLz L )72
i rgE s 425,

REELTIE, FRIVHEATEHE DAY v 72RO, AX vy 74 —_"—T7a—0
ARt Z m D, TOTEDICEZ DO AT Y ZEDAHFIULA TV HEEOH CHENEAET D,
2L, A 7RV AZREEFF 2T LR bR VDITEFEDOAL v R
FECTHLD, 295 LR TIEAET Y EEDNH DR THAVIXRE & 1372 5 WAl REdE
DIV,

Z by RIZHAL E LV B2 EEZIT O 2o, R WT T r 77 < —0NEik
HFICHELEWVHIFENRD D,

(¢ aL—Fv

aL—F 2 (coroutine) LII7 R T TI LT OHED—FETHD, 2/L—F X
HIRLERZ 1S5 & L, B AZ W L7=d L X OB Ak T X 5,

FEHHARE D corl3IRF & B IR T D,

BIZIEAZ Y7 FEFE Lua IZI37 47 7V & L THAIAENT coroutine & FEIZND
A H: 2 D 7= D DI D 5,

coroutine % yield (F) & resume (FFBA) LW IOMBEZFFD, BIBMOETHR I
C/CHHITHR L T Z KT Z LN TE 5,

MZTHTHD Lua D AT — b EEHKZEMELET 5,

R ZIE A A7 L =TRROPWSIWESATHAL & WO M 72 2 By i iEx 27 &
FEILDOBERE % coroutine &\ 9 HINL T 9 Z &N TE 5,

INHELAL Yy REELWEETH LN, KVBHANTHL7-OA Ly LD L
N2 D E VI FERDH D,

Perl R Ruby 2 ETHL I A 77V L LTCEESNTWDAZERH D,

KERNZT 7 ANRN—L R CMETEIDH 208, av—F U IFFEHEL L TRES
HZENZN, LT, Z7AN—ETATAD (T RLALE WSz L572) KL d
HERE A 5

(d) ERHGEERY

BROXAZIZBWTIREICRELTWD EWIEEN W=D, TfRAR ¥ 27
XL+ a DEEENBEIZRoT-bDTHDLEVR D, TNIEXEDLIITH A7 MDD
NEMEVSTEEIRARICE VBT A LD TH Y, 2 Z TR EREIZ DV Tl
NLHZ L LRV,

LLen b, ETHRMZERT MM B IRIT DD Z L3l ZRUIF A7
VAT ALAERELZF LS TH2bDELELTELIBDLEEZEZDINLD, ZHDDHMEANT L—
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AU =7 R EICWM VA ENT G, 2= —ZZNNF A7 ThHD LEMT 2 Z L7<,
FATHN AR CTEDL L DITRDTEA D,

Gamebryo, MT Framework 72X LWV o777 L—AU—J X NHHXATRLAL v R
DAY a—Y r THEZHAD LSNTVD,

(4) F&&H

BN BRI B0, AT VAT AT IR E VS ZRER 2 FH T, B
HTE 72 NRITK > TH AT IZOWTORMEZE R~

Flo fERT 57— 2 ORAEPLRLT L HE X A7 ZRAT 208XV ENnR 5, 72
L. FATHAZSIEHT S, &0 BRI OO hOEERE 2R T 20 ThiuEzh
TR TDH AT EMERBTES S,

FREICIZS =AYy A7 n v 7 M, FREMABSEREICL > THEEIZR
BiEx Lo X A7 B FE LFIATHZ kb5,

F-, WHEEZ T THNIEAL Y R, v~/ 7B ALy K, al—F oo
HTHAFET D, 5 LBz v, 0 ILAHP, iR 72 o 7o FATRALE B O
AT E D RERBELRNLIZT =AU =7 R EIZMViAEh, ¥ A7 VAT AOHIIX
BRENZNEEFHRET L ORATES LT 2 b iR Bbo T Z &gk
HTEAHD,

ZE Sk

[1] °RHIBE: “Windows 7B 7 vy afAr—arar7o3I07 27, Fyv
AT A pp.65 - 115, (2003)

[2] kail fE—BK . “H—ADFdDH A7 AT L, C MAGAZINE 12 A5 V7
rRv7 2 VxAT 47 pp.64- 178, (2004)

[3] fajili fE—ER/A W& 1 “F—h ) eI Va—T =L B 11 [

CHHZ kDX A7 v AT ADFEB”, C MAGAZINE 1 A5 Y7 vy 7)Ao
747 pp.135 - 143, (2006)

(4] RAH E—BR/F] @& “Ya—T 4 I —A TarIIvr7, VT Ay
7 7V AT 47 pp.48- 104, (2006)
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329 ARHYIRATL BEATEBE

Ky o
A =TT =T

(1) #RHYSRFLOBR
(@) BROVATFLEIE?

[ 227 AT AEEEEfR] CHMBALZ@EY, X RAI AT AT/ 7TV =
T4 T BHREN IR B AT VAT AO—FEThH D, ZOF AT VAT A, 7 — LB tEDF
DHAT VAT EDTAT TV, F—Mtkk, £ LT, EETH s I~—7rE, &R
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AET)E2E, DTN AK AN, FOa—RIBIHZIET, 7ulI7I 07081
EHFUTIRDT-Z LT, B - FAYDERRODEN D D, 7T AU TIZBNTIE
Altair, APPLE II LW\ o723V a3y, AARIZBWTIE, NEC, §+il, v —7 %Mk
ETDH A== arin, FRFENIC, BASIC A > ¥ 7V X EHHEEE Lz,
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W, ffh e LTELBNTWESF—LAD 9 b, 7273 a VEREROROFHHEA B — PR
B A Y — R&EMDID SO, RGBS L 28R ECTh o728, 7 RV F v —4— 2
R —VT VLA T AMCET DL DL O — LN, BASIC SiECild &, M
dh & LCHiEA LT,

Z OB D BASIC A v 27U ZRNEo . BIRHMEEOR S, B ol s -0
Doy REEAZSbEE2 DL, BIEET, 7 RNV F v —F— 2D DDSEL -
IWIRFFOD L L WFHEZ A TV D &z b, ZORMRo BASIC BikZ, 227 V77
U VIEREEBEZDE, (A7 VTR EVIHEL LTHZLL T ARVEDD, £ Dl
7235381, CORETHEALCWA ERRT 2L TE D,

A BT X EFENERIZI D, BIREE, FEHORS X,
Z—WF—DANINOA BT T T 4 T 72t % K D FEATHIE O FEalk,
HoMUOHEBEESN, Ry br—IkEn=EHED =00 FE,

Friz, ZORMRO%EIO BASIC SiEVNIEFICEHEETH T2 2B x5 L. FEFIC
s B Cldd 503, = O%HERE BASIC TEMNET RRUF ¥ —4F—Al%, BEICF
OTa T T AFMNAZ Y TR E R T b TERLIE RN,

BRORAZ VT F AT LOR%KE, ERMELTERP WA IIETT e 771071
WK BT 4 Y ROV AT L%MED KO R8BI D OS T, i rw T I 7 FE
R DAV TT 4 VAT LERAINT HRBE L. ZORBRERBRL TWT, £
DFEYIRER & LT, BASIC A »Z7Y ZHEHAY a2 ORWHAARHTHWL 56
»b,

(4 RERAY—LEO7zay, R—1N—T7 733y, ¥—LER—A1)DER
Atk D/ a DK, F—LOfEMGICTFE LT UE, 77 Iaraiis
LEFERZ — 2, =& ~A7a X7 MNORESEL 2008 —OBHIz - 7=
EERDIEASD, Ty 1arRA—NR—=TyIar bLIWIIENLIOFER T — L5
IZBWT, BASIC OA ¥ TV X ERITIED L7, AEVRHAAEY— RORBIT
L BREEBIZ. BTE, LD =LY T NOTF I r—varFul T ki,
BOBOOF v 7OT7 v T T EFETHE LTV,
mgntf%u%ﬁﬁ’ﬁbk LTl AORET LT RNE S arT oy
— X%, BHEOGHESN, EfiShbZ Ltk b,
ZOEME T, K<ABNEDER, v ueT e T TOERKELZRH LT, T—# XIZ
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ATV T =R EMDIATZ L Tholz, ZZTHIMIAENTT—XIX, EEDT 4+ —
Ty FDLDONL, RAIZ, IV HBAEOGEN, —EORVRDO Y LITETIND HH
a— RO X I RFREICHENL LTV, ZZICBWT, ZOHla— FE2R, EZI7+ 54
HAVM="—F ¥ )L~ )R, fFELIEDTZZ L2725, BEDO~7 a7 v 77 &5
LT, Fffla— FEAEK L, FITRHICENEZRRT 200 T IR A 7 Y
TRUVAT AN, EEhEEEZLLD,

FEEE, 77 IarRRA— =T 7 I IBNT, RWA MU —REBELFFOr—1T
VAT —=M(RT I IR RNRT 7 AT T 7 o2 V=%, U, ZD K5 Rk
Tar7FryniikIh T,

D%, Pz — FEERTHICH> T, BB~ e 7w 7 7%MAT 50Tl
R MBOEBRT 0 7T (2’ T)EHNWDL LI EDbosTE L, a7 itk
DML EFESEE, L0 EF57-0Th 5,

AT VT RNV AT ADRFAELE L HIZ, RELTWoTZRFRTH D,

(MDA 27 V7 hEFE(E WD K0T —ZFtik) o —H#i]

FABE) T — 4!
JEERE X1, Y1,10 ; 7 L—A
JHERRE X2, Y2,10 ; 7 L—A
JRE X3, R Y 3,10 ; 7 L—A
0 ;END

FAAYE—VF— 4!
DATA OB LORLFEICIE, FHONRTH
0 ; END

5) KRBEEYS—LE(TLART— 3 )DEK

7 LEEIZREEO CD-ROM AT 4 7Mbb X512, iz, AFYRETA
E—RIZh, OBREORBNBAEEIND LR, Eko~ruT7vr 77 28T 5
Eoarroyigdliialieotz, RISC Fy 7OHKICLY, Y AT207 07T
YI7EOLDE, LD mW C FREICEES DL LI D, bbAA C DTV T
nEyhEERMEL T, a7 Yitihd, CSRBICERT 2 2 & AR T, ik N AR
DT —h a7 TE, 2 LEFERELNDZ DD, REIZBWNTT, &7
— D A—H =N, FNENDY ¥ DT —LORIEIZAI L2 OSELZEE L. £
Ao — Ricar AL, EFHICAA—F v v Ta— REMRLRNRG, 7—
LEFIET DL e FiEE Lo TV, ZORMR, A—=T—NTORT VT ET AT AR,
el & L7z B A 5T <
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4D R 7 V7 b5 EED—Hi]

(KA Al
LOOP
MOVE JEAE X1 JEERE Y1
WAIT 10 ; 7 L— A
MOVE JERE X2 JHEFE Y2
WAIT 10 ; 7 L—A
MOVE JERE X3 JHEFE Y3
WAIT 10 ; 7 L—A
ENDLOOP

*talk

TURN TO + A%
MES RO, W5 )
RET

(6) Windows DEE

RO LRI ER > T D2, Mac X 08/2 Lo iz, I —Ho NzfEbiv T
72U 4 ROV AT &R/ 320, Windows95 & & 612, 772D K< E KL LT
Wo Tl Z Ed, F—2DRA 7V TT 4 o 71BN T, £z AT 1c b, dt
WORERT Ty hR—bBNEEFN, TZTOY 7 b =THENEL ONTHKENT,
L/ NRRE 2 A — A Th IR, FACRED 7 v —7T, 7 —AHENRARE L 2o T2,
G, T KRR F =T —LARHWETE D A7 Y 7 R AT A0 LB T2, Thz
TXx2LizolE, AIAEETHD, 23 v 7 ~v—4ry MG, 2 I 7)ORBITBNT,
ALK & Ak, Windows D7 — ALY 7 ERELND L I D, EHREENIC, FA
ARV A EWNI AT 4TI E LiIATeIZIE, 57 A7 U7 by AT AR FER A
HEThHoT,

Fo, NvarvomEfkl Lbic, FET TV r—vary 7 hveT, V=T, £
R T T v VREY T R ER, FERIC, WA Z ) TRV RAT AERFOL DI
mY, EhE, 22—V —IZKT DL DT> T& 7, Microsoft #iZHIT 5
VisualBasic Script, Flash @ ActionScript, 3D ¥ 7 h® Maya ® MEL 72 &, 26D
27 VT NERBEBMEL T, BEEIEL T, V=2 0ar 7oy TF—2 AT 5 2 LI,
BROT =L A=D1 —ZBNTIEL, I —iAThbivd Lotk oTz,
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(7 EfffeTS—LBORR

Xbox 360 <> PlayStationd & Wo7-@mEREr — 2D Z X, A7 VT T 0T
WZHT= s EEN SO b 5,

VEDF, AT VT N ATEADA 2TV XL THD, @RS — LTI, KED
T — 2% 3D 7T — X & W H 7=, IFEWITEHELR CPU RMiibb . F-Ehboey
2T NT =B %W D TeDIZURNC I ARIEREO AT Y bEH L TND, TF AT —4
ZAEVIZBWT, AIREIREITT 522 M &, MHXIIC, »ARERGET S Z & b AlhE
W TEDOTHD, 7T —2OHHEIZEWNWT, oL RN E NS, M WFREZ,
77T AOFHER LIS, MERAICIT) 22D TEH AT v hDIEINKREL o TE
Too BICBRIZEIRREOCEY 2T NT —F &G AT | EE8MHE, REREIZR -
o7 T KRR T 201k, RAICH 0T TIN5, ZOX 91T, FFEOR
TSR BT A2 =0 T 7 U REA LA FEMT AN H-> T, AT UT R AT LD
MSTHEIE, FERICE L o TE T,

H O —ODMEIE, A7 VT R AT A HHWIE, A7 VT NFEOK—, B~
DM TH 5, ki, HEH I TWAH DX, Lua X° Squirrel & \Wo 7= 5B &, W%
T, ZhHiE, CEHEBORA N0 T T A~OAIARZHITEE LTWND T2, BRI
GNT =LV AT MBEATHZ ENTE D,

BHEALORE L LTI, 7uerI~—N0 BllilAZ VT N AT LA 2EFHEZRZIFT L
U, HEBAEEEOEWI AT AEZEAT LI ENTELRN—D, £/, I —
IZIE, F—b s ar T oY T A emE, HEEICE T, SEanttiEbd s & T,
FEOGHNWY | BGT — LB L Do THIMHBFIK SR EZ N5,

7272, —} T, Lua X° Squirrel X, ZTORkEOEm Dz, C FiEC CHHEiELAD
Ty I IV TR VAZERTLELHY, Ebbnbknwo L SrrTw— VLI
Wrn s I~—nN, F—LbNOAT Y=/ NOFEBSCHSEEZFET 20N TN D &
S x5,

8 hhoDRHI)TF45

SRDT—DCBIT DA VT T 4 T2 TFRIDHICHIE->T, W OPDOF—U—F
%éj‘éo

IRAE(Y

ATy Mg
WEHk(7m o — % L)
TN 7B
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Ul =/v
TRy eT

27 VT NEREN, AT v 77 IV 75 THLIUE AETOTR I IIVTE
FEANIL o T RS A ARHEIRIC A D Z 1T, BV e, RE AL NS AR TR, A
BRERENE L THLZENTHTE D, A7 V=2 MEROEZFIEL, 21 kA
ST, REIZZL DT T T=—DZIFAND EZ ALY TR Z T T, AR
F, HEFICHDREL TN ZELIZRDEAI, F—2NOAT V=7 ME, LI
WS LT, EXWICTFB LN bEBH AR 0T b0, Lua 7 EOFFENIC
X, RO FIZZ ORI AT, HADF TV 27 NOFEBEE T L — U ¥ VTR L
DO, FNHLOTW, MABEERD IR TEX DT L —LA T — I BUBIZR DA D,

PHECRITHIR 20 oK T75 720, 2, NTERRICHHNED, L0375
TIT, Ty FBREOEIIMNABLRD75 5, BREMIITIEE, NTICL D EH
TPWD AR NBENOENDZ EE2EZEZLE, ZHUIA—T—BEOFCICED L EER
KA N THD,

A7 VT REEENI L R, EERCK ST KRIEDTFA T —H TH DN,
ZOTT, BUEIEET D LI, HENRY =L T, T A —F —RLHH AR ET D AN
XD MG EN DD, ZOLIRT T T 4 INT2Y—, HDHNT UL =Lk
WolzbD b, EYHEEIE LN, VAT AEMET L ETORELERDIEAS, T
DiIXE, A7 V7 MOFFETFENPREMICREE 2 ENEICE > TH, BT & 7221337,

FROBLDOLEDT, WL O OEHEL SN HEREN, I V=T E L TAH—T
VNl ol2 0 HAWIFEAE LCRELNTED T HAREME L H D725 9,

PLENR, BERSTORTZ ) TT 4 VTV AT AOBEICRTT D2 FHITH D,

AEE LTI #l2E, Ruby SFEO L HIC. BART, HAMNIEOONDEFHLH

L, A7V TT 4 U TBREICESDDHZ LT, A% MAITHIL, ENNS., Bl R
V= EENR, BEL, HRIZEDLNN TN Z R TRERU,
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3.2.11 #xv cI7—5H3EE

TV —T A F—
Vepgh 72

1) FYbFI—V@EELTF—LDOER

(@ N\YVaVEEILSVE—2y FEROERIT

O ZHM

Fv MU= = LAOHMIX, FORMRICFHIHATE 3lEA L 7 7ICADbETREL
TXF, 20D, SRICELX Y NT— 7 — AOFEMEBET 5 7-0120%., £7°. @
BAVT7T7DOEEBEZELIIAD I ENVLETHD, Fy N =77 —ABHEFEINE A
7 T DI DNT, K 8.2-94 IZRT,

¥ 7 \ .@ Fub T — AR
ﬁ T g
i AL F T — —
>
|
’{ A=
4 MMORPG
+ 5 CISEIZILFIL——7—L
= ; P2PEI L F . ——7 — L, § SO R IEERE)
SRS ABISEL T — L | (1900F 7R TR
100M /

i 10M 7 / FTTH
%E M+ ISDN xDSL
@ | 100k |
= 4
{bps) 1k

100 |
B PAN W A E—=Fwh JO—FR
f 19805 ¢ | 1990 ¢ | 20004 ¢

(£)2000 HEREHTY

X 3.2-94 xv tD—OBFERMEAT7TOO—FIy T

BAEIRR Ry N =27 OFRE LTERE RS> TNDA U F—F v ME, Em@#o =
VB a—F —[FTA 24 B SN TV A R Y N =2 O JERETH D, FORTE
1%, 1969 FAKE D 3 DO RFENH[E L CTi% L L7z ARPANET (ZRD D Z LR TE 5,

ARPANET (34#]7 u— X R7pxy b U —27 Thoto, £72 1970 £ 5 1980 44X
(ZHT T ARPANET (2B L 220K R D 7 o — X Ry U — 27 448
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RN ST, T a2, ARPANET 1% 1984 4127 A U ARMAMH OF v hU—27 Th
% NSFNET SHHEEfF L, ZhnadX—2 L LT, 1990 FF TITITKENDEZ L D xR v
N — I BHHEERSND Z Ll irolz, ZOZANL, ZOXy hU—271%, [y b
U—JWDOFRy NU—7 | ZEWT 5“The Internet” & FEZN A L H T2 o 7=,

FAARTIE, 1986 4FI2 A ABLM ARSI LD PC-VAN, [F4EICH AL E il
\Z & D NIFTY-Serve & W\ o723 a g h— 8 ADOEE BB I NN, o nA
y&~zyb’&ﬁéhé@iﬁi%woﬁﬁw1%5%@@%?%60%nifm\H
AKENOBES—E AT, HEO— "—ICEFERRLE C CEEERT 57 m—X X3
v NI =7 HFANRERTHY, ¥IHOA T4 5 — LDV —E AL ZOHTITbiv T
Wiz,

@ E¥HORy NU—7 F— A

BOWIORAERA T A4 7 —2 L LTiE, KE Kesmai 1 [Air Warrior] (1986
), Megawars] (1980 K72 ENZEIF LD, FoF—LLFEWEWA, & 1iE
DT NH—F ¥ v b A7 5 ['E -+ Habitat] (1990 45) 23 i1 > MMO Al —= o & —
TARAV RNV ATLADOOEDTH D,

INHDT =A%, O — = 7T 4T MRy NU—T =N LT,
GEnie. CompuServe, NIFTY-Serve & o723y o Vil(g ETEE M TRb TV,
WS HiE L LT mont &ifkedl 2 B> TV . 2009 FBIED KA L~T, FIHE
SO TEMiTh o7,

ikgI%Oiﬁ%%ﬂg1%0@&@@K%té:@ﬁ%\—%J~$~ﬁﬂﬁfﬁ

WEEREEIL, 2400bps FRED T Fur /T A ThH o7, 1 FMIC 200 /XA FRE &

OFJ?&)TEE%nt BIEWIE T, IO R Yy N —27 7 — AR L TV RUICER L
WV, RERBIE, ChE. Ry NU— 2 A — A& EIET D BTSRRI E
DHIEE WD T —~IZBWT, &b LVWEHEEZ 7 VT LTSI 2ERT H16TH
Do

@ TrulETAEEHEE LIS LT —E R
1990 FRAFEIZR D &, NV aV BEN—EADORHENEA -2 b o T, Y
ORARBEA LV Z—T7x2— AL LTERTHATT I alET 250 LT — 0%

F—EANRBGETDH LI o7,

ZOREIY A, 1993 4 12 HIZdbkTHZ iz PC/AT H TDOOM ] (id software) T
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%éo H%%)JODEE%LfCFPS ZA RNV THD rDOOMJ @:@j:2/)@*\/ ]\U"—ﬁjd‘%z:f“'—‘
R3d . Deoiku—hiky hU—2IPX 71 kW) % 10— Lk, b
YOEOMT I u rEwT A, BRI ZE U CHEFOET AMCEEXY A YT
v 7L TR IR BRI TH 5,

DOOM ] (Z331F D MEHIE DXk, &I 1xF 1 OBEEEEE & 572D IELL
TRy NI —=2"TERnb D00, BUUEOXRy T —7 7 — Nl U 5 0EHEIN O %
RAHZENTED, YRFFIHCTEZRAEHOMBEA ¥ —7 = — A% 9600bps 7> 5
28.8kbps FLED T F 1 7/ E T AT, [DOOM| 1ZZ DR SN 7-@E # a2 v, M
30 MDIEMEFZLED VT NEA DDOT 7 a7 —okRE, K2 AOT LAY
—ZRET A N TES, FL IPX R havory NU—2 52 LT, K4 AN
TYNTF T LA —L%ITRH) 2 EBAEETH-7=, TEEHALEFEFKIZo VT
Bk ¥ 5,

DOOM | D7 L HANFAT L7Z RO 1994 41218, gt 7 LA ¥ —[F £
BENTHEEZITRITZDDOFRy T =T P —EANRAZ— LTS, OEDITKE
IVS 2 KE T FH 2N 2 — A R TR LIS — 2O XA Y LT v 7T Xy B U
—27 [DWANGO(Dialup Wide-Area Network Game Organization)] T®» 5,

IOV —CRFIFAVYNLT v TRy NU—T ETIPX Ve harzzIab—hL,
O—HFRy U — 7 BRI L2 — D2 AN T T LA A[REICT 57 n— X KRy
NI =2 DF—hvb— AT LA THD, [IDOOM| X [WarCraft 2| (Blizzard),
Duke Nukem 3D] (3DRealms) &\ o7= % A FL Tl K 4 A5 8 ADRIRGEHEAS A]
BECTH o7, B L ANEIEFEZ 1T 28.8k~56kbps D@ T 1 /€T LA xS & 2R
MMERTDZMEN D -T2, 2, AP —ERIL 1996 FEICY 7 b7 =7 ¥y UK EtE
(XD BARENICEM S, 1997 R, MASHE U - 2P BE S,

F72F L 1994 4512, 2k Catapult ££:28 SNES(A—/3—7 7 2 2 ) LT SEGA
GENESIS(A # KZ A AT DX A Y7 v FiEExHEY— X [XBAND] A ¥ —
NEHTz, T, P —LHBICET AEREZFFON— R = 7 28k L TR 27 9 s E kR
JiE, IDWANGOJ IZ X< PR TH D, avva—~v—[ft s LUIEEREL <
AT —=RAFAETH > 72, 1996 FITITARGAHIC K HENY —EZRFEIES LTV D,

@ A X —F bOR~

DWANGO| = [XBAND| W= Xy a @ERoxry NU—7 FA—LAH—E R
TELSFLS ZENTE R -T2, BRERBIE, 1990 AT HI~BHAICNT T, 4 v ¥ —
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F v NOFIFMENEE Y . XA YILT v 7 HRD 70— K3y U —27 OIFAEICHIR
PENEL Ip 512005 TH D, [DWANGO] 13X 1998 4EEEHIC A > #—F v Mb

( [IWANGOJ )& K7z L= —E R IRHEET . [XBAND] (3 1997 412 Catapult
FHENFENOROE, ETRENY—E 225 S/ E, 1999 FIZH—E 22K TLTWD,

A H =Ry FORIRRFERIT, 1992 FFIC WWW(V —/L K - U A R« 7 = 7) 3%
A, 1993 FATHRMDNA N—=T F AN RF 2 A N7 TR INT Z &I1TH%E
BT, 1995 FlZiF~A 27 a7 b7 4> KX OS |2 Internet Explorer 23 A #H X
. A Z =y NPEEMEEDOLRR Yy NV =27 L LTRAESND L ICRoT,

AVEa—H— F=hb, TORITHIEL TN D, RYIOAREK LA v F—F v
kN EOXFEE S — AiE, 1996 46 HIiZU U —2 & 7= FPS # 4 h/L [Quake] (id
software) T -7-, [Quake] TlEA ¥ —F v b %&il U THKFIEE 16 A CTxi#ks a8
Tholz, £7=. 1997 H#IZiE, A 7 1V 7 b Direct X 5 ® DirectInput #45E % IV C
A B —F > FRHERICRHS L7z®)D RTS # A hvToh D [Age of Empire] (Ensamble
Studios/Microsoft Game Studios)<°>, 4+ 71 » MORPG ®J;5i#! DIABLOJ (Blizzard
Entertainment), %7z, FIOARKEH) MMORPG CT& % [Ultima Online|
(Origin/Electronic Arts) B3 F5E S LTV D,

1996 4726 1998 FFEIC &7z HIFH], —fit = — ¥ — I RO E(E B 5 1T 28.8kbps 72 5
56kbps D7 F v 7 ET A, b L<IX 64kbps 725 128kbps D ISDN ET AL L, /Y a2
HERHRD GHIRIEN KX S B o2 Tl oM, A v Z—F vy w4 —7
YRy NI = BB L TRIERO AL L TE L2 81F, *y N —I =205V
WCRERENE L X T,

b)) 48—y FERODT—LENTESR
O  “HEBE o
1996 HE~1997 FEHIZ Y V — R ENT-A X —F v FRET ST — A%, FRLLRTiD 7
O—X Ry NI —7 ZRHELE TRy T — 7 7 — ANTIIFEE LIS D - 3t e i
WEE L7z, T7bb, =S 2 RE O CTh 5,

7 —X Ry MU —7 TOWETIL, MRS IR ~EE T — & 20 T 5 P R
ML —T o =)RFE—ETHDILERETHIENTE, LnL, A% —% v MNX
SR EZESEHER XY =27 THY, BET—XITEEOFRA M ERAL TR &1
SNDD, L=T U —IIRETH D, — KT, MBS =S 2 D1EE, L—T
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I A D, BT HER MO, M WERINDIN, WREONL—T 4 T VA
Tb%ﬁotkbf%\t®inﬁ@?%ét RO EBIE 21T Z ORTE A
xELHZ itk B,

IO, BAOA 2=y MRS — A%, BHI VB HEE I Y BRE
EOEETLHL—T v —%AiHR e TRy NU—7 a— 7 WA ATHY M i) O
Dl olz, FRCHHINN—Ta > @ TQuakel (Fr—Hh Ry NT—7 DKL —FT v
—REAAITEE Lz, BERPHEOR Y NT—7 a— K& TWald, f V4 —F v
FMEEHOT LA TRAET L7 7OREIZEIKRRTLZL LR, MEITHALNTH-
77

Z OMBEE fRERT 572, id software TiE [QuakeWorld) & 5. [Quake] DIRAE
N=VarzRELL, ZhiEArd—xRy b EOVv—Trv—% =27 1A LITR
NI T OO DEAM A MAANTE SO T, ERIFHEI VRO L —FT =08 AL
TWD LSRR EThH, AT EidxXy 77 7 —Z2REICHRIET S Z LN ARETh o 72,

ZOHFEE R DAL, T AT — - XX T I X —DRATERE, KXy NT—TF
TV NOHRFREEIRENELR->TWDS, Wi, [Ultima Online] TH
RFEDT A 77 NEEINTNZIED, 2009 FBEOR Y NU—27 F—ATH, £TF
LAWK EEIND Z LI AN THD, ZNHIZONT, 5L IXE 5 Cfit
o,

@ ~vFrrobr—olEiEl

A H—Fy Nt E T HA 7 —L20WER Y v 7 BERIZESL —FH, LA
Y—RtEOHENDOBRERMET S, v~ v F ot —DTF A VL BN RN, T
DOE DL, 1997 F£RITFFE S 72 MORPG DIABLO) THD, ZDOHA MLV TlE
F T A TOMEGMN 7 LA ZRifEE Liz“Battlenet” L MR I D~ v F o/ r E—
AT Lk a—P— T 5 2 LT, ‘RIS I 2 LDk, xHEES ORIt A
ARATND,

ZOEZHIF, BOVNESINE Ry NU— 7 F— AOIEK T VA K& R
A B2 TWBHIED, Ty N — B — NSRRI R E 2 e b F I 4 a
2 =T A DBV AT DR T AT T 28 LTz, T72bb, A7 DaIa
TAL, EOT—MMEROYE 1 AFTICENTHZ LT, F—ahbBonsHELED
Brambsgsnwihmtch s,
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¥7- IDIABLOJ (Z#k< 1998 4E, A v # —> v Fxtishii> [DWANGO(IWANGO)
. [Quake] HADYV—_R—WRT 7V r— a3 L TAX— kL7 [GameSpy). ~
Ay 7 IBREALIEA VEZ—Fy hOFXy U —2 S —2nm B — [Microsoft
Gaming Zone| & \Wolz, F—ADnBMN LEEEORE—A V72T AL ZHEINT,
INOLOWN LTc~w vy Frrme——t 2%, &IC [Xbox LIVE] &LWo7oAd T A
Veala=T VAT ACERELTNST,

@ ARHIIEICX ST DR v 8T — 2 F— hEf

Fehaa=T A DA E—Fy MERPC 7T v hAR—A ETEHMNIEITLTo
T2 IR DL, FIEHT — 28I kS5, ZONEINZENT-DN, 1998 4F 11
H 27 Bl INTT—L, R —AF%F ¥ XA DO THS, DC IZITHE 33.6kbps
DT FalET ABEEEHINTEBY, A Z—Fy MIT 78 ATHZ LB
WIOFFER 7 — L L e o7z,

ENOFXy N =277 =A%, 2ODCEXHNRE L TRERAT v 7 ZEAH LTV,
DCIZBITHHEMMDOX Y N T =T IG7 =DV ED, [BHTV—2 Fyr v
o7 (B HAM3 W RU DL, TFHulZEeF raxkiLizEmL—T7 vy —, (REEE
DEEECTL— AT — LA D% NEH A AIREIC L=, IO WIHIOEES A b i ieoi-,

7Y —2] TRIZC BRINTZONR, VT NAEA LHOEWT Y —F—L% T
Fr 7 E T L OARHHEE (F M O @ O IE(E 3 1T 28.8kbps £ TOIUCT, 4 AL Eo~< L
FF VA ZARERIZTHZEThoTe, ZDH, KX A MLTHEH, OL—RAF—ATYH
WHEERDHy NT =0 ATV NOMIETRAP, “MeRr’, SEREW &V o7ex
v NI =0 F—hnaTy 7 OEERFEEZRD, B/NROT —Z ZWIZ T ZTWR N5,
UTNEA LG EBNEDAL—AS TR L, £ L TEMARCICEIEELZENL LA
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