AP| *51 A “1a- ol
2Z (WATS 27 AN | S
JIE (A3 2] G0S ZfoRe, 19001
SPTCE R 2 & AARG SRS
@ DT G141 fewT | 3 SfeFie
R p (AelE | g @ R 2R
TG AIDT 1o Zel— W
API-Application Programming
Interface WW@W{‘F{,
et fafeg Somafbe By o=
S (AT ATAT (R &)
TR I | AE e 1 7o
s 2, «ft fafey cena, Teem@
¢ YCGIER GIROTE T 3o
TR R e 0 | TEAH
A TTER TR (GUI)-F
Al SfEPI (2N

o = API J9RR IR | WA TG
% SAEe FeeR o @l
(@ oy SeATafbe PIeset 5o 4 |
@NT— Linux-<49 (@ Windows
1 0S/2-CS BT 1 A1 TrFHIG! |

Linux 3 OS/2-3 &= Cof (1% 4l
(SIS FFO (RS IG FIelfS
@ API | @R SATEBe FeE
et @ ifRete ot AP S ey
(@i e o @ 0 f—
@D FCACR TEEITEG | SF o2
FTEFROTS NEGHTRD TErole
BIETIIR ST (el o (ot @
ReTet |

3D alfrs API Tl cowf faraa fg
@0 3D QifE FIH [ A==
3D &ifeF Fitea f[eaw 3D
ORI SIS ST 3D T4
GBI, (N SrerEr cfz_ﬁ
FFMIR (fog, mist, lighting) Cofs
TS | K (O TFOGRD IS
A B¢ YT AP FIIA A |
(AT I FCSTHIER WL AN
TN TN AP| T T4
(common) TG @ SIXTER 3D
AGP FE 5o (5 G oIfaea!
o R | T (@ 3D

FACS AN |

IO T A AP R
IRIGRE ST DirectX e
OpenGL | OpenGL SR &2 tofd

oy

AN (@ FOSTI oE
TR RS FG FA0S 2 ©f 5o
41 | T (AT ATF
afpirea ey fevna efe fte
TER (R O] HLS 20T AW |
@l O TeemE e e
FIE01 4 7 SerRrEA T
TG |

DirectX SR SIC7 A6 G
ffreme Swrew T e @,
wna ey @i tofd e 2rel

7 Silicon Graphics— 2RSS
MRTFTES O TS ©f W
IR (T R SNZTHS A | 9
7T API-2 ey weiicafie
AR (U AL RreTe TOATA
O GRCT G @W ABFC (o
@ 3D TUwIEH 6 G &)
FIRFOR 7T TR |

DirectX

@3 API 5 TR@FES Windows
ABTC T F T (O A |
5 y7re NGHRIC Tyw afzee
(@@ T 3D AfFH I @R
3795 ¢ Sfbe fTeReR A
SIS ©fF ) G A
T | (@I, EDMNCH Ao SRR
TEA— Windows-43 gfoar—
9 B3 Windows-4d GRSl @
BIRAI e ACFR TR ]
API 5 ¢ofd &d |

DirectX-«d 1 a1 et fog
B S90S Cofire ARl
oW T T (@R A
f 72w A, S PR

T G2 e ey @ TeemE
5ICS I, R SRR AR
@51 Ol T, FIEIE 0 St 5y
% 1 | DirectX-2 s¥@aw
(Hardware Abstraction Layer (HAL)
SV T, A FFO WK GRS
BT R FCCR 7 TS
47 RO IR R | T,
5 feIWa DirectX-4 baTi
T (2N tofd a1 ©f DirectX
ATATT (F- (I A FI002
513 | DirectX ©F fifog & #414
&y fafog FIoM A92a 0 | PR
F*H Low-level function T
Affoe (@H-2D A
acceleration, T&1/E%a ATAT

iy

% 48,

3R AT (e, e @ -
(ATOTF¥) |

@ Low-level Fmete ffeg
SR TR °ifde, SIF SR JFTe
DirectX-«d & fefe—
S3TEPTED DirectDraw,
IBCFAEG Direct3D,

BTG PTEG Directinput,
WREPED DirectSound
SRIGEFTES DirectPlay, @2
BTG TES DirectMusic |

DirectDraw

@t feome qeibee fefoe ammfa
R CSR ATE (o1 Tl
(=5 o T a3 st
A & R tofia elfer) -«
O S FAMIE IREE el
o | T ot alifes Fes fefbe
TR SHCed fReTE e 96 |
G AZTE (AT (@I S e
ICA B9 forsae 1 2 fafeg
L CERCEISRER SRl

Direct3D

| «fs 3D aiftrram Twen
FIX traingle

creation R I}
T @IT— (Fferg
@3 3D TS

Hoe FIS IR T
tof | @@ T

TGS AT |
«fts < 41 54 3D
RO (GETFCT,

buffering, anti-aliasing, alpha
belending «<? atmospheric

qAZe R, (T RS
oAt |

Directlnput

«f5 @@t s fEfebe 3996 feeiza
AT (R & o | @
Gl Jfa Ga o @145 S
T8 AT 2T | f5 FAENA
GIBe AR =R TAFB

i Foew @fafEre Jewt
@ |

DirectSound

«f> =f¥s AR-FICss T@apfa
JRER A (7 | @f> TeeR
acceleration 2 F® A1 @064
7@ Low-latency i (@4
ATT FIE GFIfF T (AF *
TS Z) AT AR (FEs «fb
i A |

mﬁwf@ma D Y@ 89

S




DirectMusic

@ DirectSound-<d «&f5 AR-
FIe%, 1 @Bt m &R e
7T Midi (3F G ATS -
(ATCIFHR IS F ACE |
DirectX JJRZA I A’ RS |
TR, TS B4 T FRAD
NRIEFGS SR (AT
TIECEAE FF IR T | 0 @
@-G@ Windows 9x faf*i2
FIEGITA DirectX (*1IE Z(J €
DirectX JIRITFIA! A0 SATRETEN
fStel vette 9 |

DirectX-49 Direct 3D FICT
Hardware Abstraction Lager
A FIE ATAT S a1 G
CEIE IS TEo SR
F@CIHR-GF LT TS AT |

FOG AN S TF] 7 |

«fs TR fofers s@ 363 | =/
G2 I ST <20
LGSR FR (A0F | OpenGL
@39 FA(S Client-Server TCTe
T R A |

OpenGL API-5 «af5 #13+izw
(pipeline) tofd FTA Tl eTe I
fefers feafs et e |
NIRRT 22 ©iolfs T arzel
I | G T2 OpenGl-F I
o3 aifes fefifbre (@wa-vertex
TG o) F T FTS
TR | e s g2 20 Ae—
o, @, fa7 s 1 bitmap |
@ I oTesa S
OpenGL-&3 ~A#=I3TR FIC2 A
@32 OpenGL ¥F (AT RRIRFSIR

OpenGL

OpenGL 41 Open Graphics Libray
a2 API 5 Silicon Graphics
S5 A &N IS FCF | B
2ATbTTew &g ARG T
TAreS— Tl WSS I TS T
SPTR | glfEe ¢t tefd w4t
TR THNTTY 3R
G EH— (It Jrfee,
CAD <R ¥IfeI1eft SqRETBHT
EFBIR-G FICE IR
ACH | IO «f5 (TFHA FTHI
CT R e @I & =R
el SRFC AATOIRE 3T TR |
¢ 2D @3k 3D ARFCH T
FOTE 4 TFOR AL g
TS A | G GEaeEE hH
(=5 3D object 3D space-4 FeMT
TOI6! T ©F FrCfE) TRfe
coefficient ¥R antialiasing models-
&7 TSIR GHe FIHATTICRA
AfitRe Ffwe w frs = |
DirectX-«3 ref2 afbe «afb
TEHGIR LD aAlfers

©f e IR | [T G0 1SR 714,
fefufbear fdwe 2@ «ae oReRE
TS ST FIE e
OpenGL API-€3 FITg T | @3
oAl e [fvy oM e
@tifEea (procedure)- (¢ & (S |
SRS BT 4! O AT
3954 B fofs a4y 3D
fefafos (famfas @, @i,
IGALN) TO = | IR ST
ARRET T4 Wi 3D space-9
ST (B GRR IR AR
TG O] 2R SR Ty 2F©
2 | Object-4 97 3B IwET
JEQ @B SIIE T = |
“RAMET PO O (¥ &
O[(F AT Resterisation |
Resterisation e @4, Il
@ STFF I TR FE D
(W I address (O ¥ | @3
address @@ ) fofbe o
address, o {9l {51 w7y
B0 Q2 GRS (FIADE T4
a1 faita SR Resterisation
efeaa T4y Tem T @2 GIRITER

TS Tl T T |
Resterisation SIC* & qPICH
Fegfare ffey AW e ggfe
SR AR S S FA 2
[ | FRCHC, FIZAT O @
IR (A fofbe fEmars am aae
30T AT T €T |

TS OpenGL @ St FIea
M I 12 qATADe Frwe @
A[FE AFOF© AFFAIRLS g
A | IEDE FCENR OepnGL-F
TEA @ (@F T 7 TS
0 @ R FA TrmetE
Freia Aews 27 |

AT SR TS @ I
EfFe SEFTCRA e el
PO P19 AT OpenGL-GF
I Bl Pl IR T | oIl
«f5 TTEIR E7[0 &z FC0e
ST | 399 = &) OpenGL
> ~[ared 4t5a PUBR 9 oItz |
1 gs, b 2D ¢k 3D AfFETR
ey qeome FoR (@F— Z-
buffering, I12-fe1fer ¢ G2 frfezia
fFBife) @ @ St et T, A
YT S FICLT AT
T |

e OpenGL 4 tofiF®
G N4 (AT (I Fow
NI O FATADe Fesw i T
(T; O AGS, OpenGL «F &
AR« 2@l @, @b @i wiEbe
st Som fSaae =a!

OIRIGIe OpenGL-F fifog Fie
AR 591 A7 | @5 Gt A
AR AZANET O (NHTR
@ FETOIPF (¥ @, OpenGL
AIMET FOETEATS & T
B (S, A4Re @€ At
QRS G SR @S
A TFO G (SN TCS12
AT (FRAE | @ FIRCER
OpenGL 3% F7@-«rEe
SFCTHT T BT (O Z/3-
ARTAGH TGS (@IH-RISC @
unix AR FFATHR)-«, @S IFIR
3D &t e TS oI |

DirectX €32 OpenGL ®gls ffey
I @RS 3D A1 AP

JEITE NG AR | G AP TR
AT TAITS! I AT FIT ZCE,
qete f{fiE afireem at Freemaa
T S | @uf @G API 2T
Glide | 3Dfx @Mife tof7 @2 API
B 3Dfx eFOFe 3D aATfF 512
JRRE FACS A | @9— Banshee
8 Voodoo | EN, SRS APl ZE!
Renderware | «f6 Criterion,
Softwares-«d (o4 | &3 TG TG
ey e @, ¢t fEe siees,
IR ek, wiffes ke
@7 M3fbe- 7 T 3oER @
ZTBI0TH I 0 | G=ITI DirectX
@32 OpenGL-9a [ (ofd
Fahrenheit T3T&EEG ¢ Fifeas
afFe-aa < @ Soe-a wE
7R 4 o Y | G @O AP
LT MR |

3D IR Twiemer Serred
s e o1 W 3D API @t
2% fafire ey, ofad ¢
AR | @T— Windows '95-43
AN AT & AT DirectX 1.0
TE q IET [ A (707
DirectX 8.1 a | ©I2 3D &ifFa
(@ O AT AP| AT
TF® 2D @ 3D API @TFR i
qATEs2 S e 0
TR 3D R I A%
AT |

DirectX

www.microsoft.com/directx

OpenGL

http://www.sgi.com/software
/opengl|
http://www.opengl.org
aRIG[

http://www 10.pair.com
/jsalvati/api.htm

D8 P CRICT

computertomorrow@maruf42.com

0),

Q009




