
API v»aJ AhJjLÄ k©-kK©TJ~
ḱJ~A ßhUPf y~ IJoJPhrÇ IPjPTr
TJZ ßgPTA ḱvú ÊjPf yKòu, mqJkJraJ
IJxPu TL ? kMPrJ mqJkJraJ~ IJoJrS
ßmv UJKjTaJ iÅJiJ KZuÇ fJA IKiTJÄv
xo~A YMk ßgPTKZÇ KT∂á F KmwP~ ybJ“A
kzJPvJjJr UJKjTaJ xMPpJV yPuJ— IJr
fJrA luvs∆KfPf...

API-Application Programming
Interface yPuJ oNuf KTZM lJÄvj,
ßpèPuJ KmKnjú IkJPrKaÄ KxPˆo fJr
IjqJjq ßḱJV́JoPT xJPkJat ßh~Jr \jq
mqmyJr TPrÇ IJPrJ Km˜JKrf TPr muPu
muPf y~, FKa KmKnjú ßḱJV́Jo, yJctS~qJr
S yJctS~qJPrr csJAnJPrr oPiq FTKa
xojõ~ KyPxPm TJ\ TPrÇ mftoJPj
V́JKlTJu AC\Jr A≤JrPlx (GUI)-Fr
pMPV IKiTJÄv ßḱJV́JoA

‰fKr y~ API mqmyJr TPrÇ IJr ßx\jq
FTKa IkJPrKaÄ KxPˆPor \jq ßuUJ
ßḱJV́Jo Ijq IkJPrKaÄ KxPˆPo YPu jJÇ
ßpoj— Linux-Fr ßḱJV́Jo Windows
mJ OS/2-ßf YPu jJ mJ CPfiJaJÇ

Linux mJ OS/2-r \jq ‰fKr ßVo mJ
ßḱJV́Jo ˝·fJr ßkZPjS mz TJreKa
yPuJ APIÇ Fxm IkJPrKaÄ KxPˆo
KjotJfJ ßTJŒJKjèPuJ fJPhr API IjqJjq
ßḱJV́Jo KjotJfJPhr \jq CjìMÜ TPr Kj—
ßpojKa TPrPZ oJAPâJxlaÇ IJr fJrA
luvs∆KfPf oJAPâJxla CAP¥JP\
YJuJPjJr oPfJ ßḱJV́Jo IJr ßVPor FA
KmkMufJÇ

3D V́JKlé API yPuJ ßfoKj KmPvw KTZM
irPjr 3D V́JKlé lJÄvj pJ IJkjJr
3D V́JKlé TJPctr KmPvw 3D
KlYJrxoNyPT TJP\ uJVJ~ 3D m á̃r
ßaéYJr oqJKkÄ, ßVPor Inq∂rLe
APlÖxoNy (fog, mist, lighting) ‰fKr
TrPfÇ IJr ßVo xlaS~qJrKa TJ\
TPr ÊiM FAxm API lJÄvPjr xJPgÇ

ßḱJV́Jo FmÄ yJctS~qJPrr oPiq xojõ~
xJij ZJzJS API lJÄvj xJiJre
(common) A¿asJTvj S IÄvèPuJr 3D
AGP TJPct YuJr FTKa FTT kKrPmv
‰fKr TPrÇ lPu ßḱJV́JoJrrJ 3D

ḱPxxPrr \jq FTKa oJ© ßVo ‰fKr
TrPf kJPrÇ

mftoJj xoP~ V́JKlé API KyPxPm
mJ\JPrr xmPY' \jKḱ~ yPuJ
oJAPâJxla TrPkJPrvPjr DirectXFmÄ
OpenGLÇ OpenGL Imvq ḱgo ‰fKr

TPr Silicon Graphics— krmfLtPf
oJAPâJxla fJr ˝nJmoPfJ fJ hUu
TPr ßj~; ImvqA IJAjxÿf k∫J~Ç F
hM'irPjr API-A KmKnjú IkJPrKaÄ
kKrPmv ßgPT xÄVOyLf yPuS mftoJPj
fJ S~JTtPˆvj FmÄ ßyJo käJalPot ßVo
S 3D Kc\JAj xlaS~qJPrr \jq
mqJkTnJPm mqmÂf yPòÇ

DirectX
FA API Ka oJAPâJxla Windows
käJalPot TJ\ TrJr \jq ‰fKr TPrÇ
FKa oNuf oJKfiKoKc~J xoO≠ FKkäPTvj
(ßpèPuJ jfáj 3D V́JKlé TJPct FmÄ
AjkMa S IKcS KcnJAPxr xJPg
nJPuJnJPm fJu ßouJPm) Fr xÄUqJ mOK≠
KjKÁf TrJr \jqA oJAPâJxla ‰fKr
TPrÇ ßTjjJ, oJKfiKoKc~J xlaS~qJrA
yPuJ— Windows-Fr oNu yJKf~Jr—
IJr fJA Windows-Fr \jKḱ~fJ S
YJKyhJ mOK≠r uPãqA oJAPâJxla FA
API Ka ‰fKr TPrÇ

DirectX-Fr ḱJgKoT uãq KZu KTZM
aáux& IJr A≤JrPlx ‰fKrPf xyJ~fJ
ḱhJj TrJ pJ ßḱJV́JoJrPhr FKkäPTvj
‰fKr xy\ TrPm; IJr Fxm

FKkäPTvjèPuJ ßpj yJctS~qJr KjrPkã
yP~ xyP\ TJ\ TrPf kJPr fJ KjKÁf
TrJÇ FPf ßḱJV́JoJrPhr kPã
FKkäPTvPjr KmKnjú KlYJPrr ḱKf IKiT
j\r ßh~Jr TJ\aJ xy\ yP~ pJ~Ç
ßTjjJ fJPhr yJctS~qJr KjP~ KY∂Jr
TJ\aJ fUj xŒNet IḱP~J\jL~ yP~
kPzÇ

DirectX IJxJr IJPV xlaS~qJr
KjotJfJPhr Ijqfo xoxqJ KZu ßp,
fJPhr KmKnjú ßḱJV́Jo ‰fKr TrPf yPfJ

pJ FTA xJPg KmKnjú irPjr yJctS~qJPr
YuPf xão, FmÄ n~Jmy mqJkJr KZu
ßpaJ fJ yPuJ, ˆqJ¥Jct mPu IJPhR KTZM
KZu jJÇ DirectX-A xmtḱgo
(Hardware Abstraction Layer (HAL)
ḱhJj TPr, pJ xlaS~qJr csJAnJrPT
FKkäPTvj FmÄ yJctS~qJr Fr oiqmfLt
oJiqo KyPxPm mqmyJr TPrÇ lPu,
xlaS~qJr KjotJfJPhr DirectX-F YuJr
CkpMÜ ßḱJV́Jo ‰fKr TrPu fJ DirectX
xJPkJPatc ßp-ßTJPjJ V́JKlé TJPctA
YuPmÇ DirectX fJr KmKnjú TJ\ TrJr
\jq KmKnjú lJÄvj mqmyJr TPrÇ Fxm
lJÄvj Low-level function KyPxPm
kKrKYf (ßpoj-2D V́JKlé
acceleration, oJCx/\~KˆT xJPkJat

FmÄ xJC¥ ß\jJPrvj, KoKéÄ S Kr-
ßḱJcJTvj)Ç

Fxm Low-level lJÄvjèPuJ KmKnjú
IÄPvr xojõP~ VKbf, IJr fJrJA oNuf
DirectX-Fr oNu KnK•—

oJAPâJxla DirectDraw,

oJAPâJxla Direct3D,

oJAPâJxla DirectInput,

oJAPâJxla DirectSound

oJAPâJxla DirectPlay, FmÄ

oJAPâJxla DirectMusicÇ 

DirectDraw
FKa KcxPkä FcJ¡JPrr KnKcS ßoPoJKr
FmÄ yJctS~qJr mJlJPr ßk\ KlîKkÄ
(FTKa KY© ßhUJPjJr xo~A krmfLt
hOPvqr \jq FKjPovj ‰fKrr ḱKâ~J)-Fr
KmKnjú IÄPv xrJxKr mqmyJPrr xMPpJV
ßh~Ç oNuf FKa V́JKlé TJPctr KnKcS
ßoPoJKrr oqJPj\Jr KyPxPm TJ\ TPrÇ
Fr xJyJPpq ßḱJV́Jo ßTJPjJ KjKhtÓ V́JKlé
TJPctr Ckr KjntrvLu jJ yP~S KmKnjú
V́JKlé TJPctr TJuJr Kc-TPŒsvj
ãofJr kNet mqmyJr TrPf kJPrÇ

Direct3D
FKa 3D V́JKlPér Cófr
lJÄvj traingle
creation xy IjqJjq
lJÄvj ßpoj— ßÛKuÄ
FmÄ 3D APo\
asJ¿lrPovj-Fr oPfJ
\Kau TJ\ TrJr \jq
‰fKrÇ FA IÄvKa
xyP\A kKrmftjPpJVqÇ
FKa IJÄKvT mJ kNet 3D
ßr¥JKrÄ (asJ¿lrPovj,

uJAKaÄ FmÄ rqJxPaKrPxvj) ßpUJPj
Ifq∂ CóoJPjr KlYJr ßpoj Z-
buffering, anti-aliasing, alpha
belending FmÄ atmospheric
APlÖxoNy mqmÂf y~, ßxUJPj mqmyJr
CkPpJVLÇ

DirectInput
FKa FjJuV S KcK\aJu AjkMa KcnJAx
xJPkJat ßh~Jr \jq ‰fKrÇ FKa
ßxjKxKnKa mOK≠ FmÄ hs∆f ßrxk¿ TrJr
\jqS mqmÂf y~Ç FKa TjKlVJPrvj
ßxKaÄ FmÄ kMrPjJ \~KˆPTr
TqJKumJPrvj KxPˆo ßrK\K ŝPf xÄrãe
TPrÇ

DirectSound
FKa IKcS xJm-KxPˆoPT xrJxKr
mqmyJPrr xMPpJV ßh~Ç FKa yJctS~qJr
acceleration xy hs∆f xqJŒKuÄ ßrPar
ßãP© Low-latency KoKéÄ (ßpUJPj
xJC¥ TJPct FTJKiT C“x ßgPT v»
‰fKr y~) xJPkJat ḱhJPjr ßãP©S FKa
nëKoTJ rJPUÇ
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DirectMusic
FKa DirectSound-Fr FTKa xJm-
KxPˆo, pJ FKkäPTvj FmÄ ßVoPx
mqmÂf Midi ßkämqJT FmÄ xJC¥ Kr-
ßḱJcJTvPjr TJ\èPuJ TPr gJPTÇ

DirectX mqmyJr TrJ xmPY' xy\Ç
TJre, FPf ÊiM oNu lJAuKa
oJAPâJxlPar SP~mxJAa ßgPT
cJCjPuJc TPr KjPuA y~Ç FPf TPr
ßp-ßTJPjJ Windows 9x KmKvÓ
TKŒCaJPr DirectX ßuJc yPm FmÄ
DirectX mqmyJrTJrL xlaS~qJrèPuJ
KbToPfJ YuPf kJrPmÇ

OpenGL
OpenGL mJ Open Graphics Libray
jJPor FA API Ka Silicon Graphics
1992 xJPu ḱgo mJ\Jr\Jf TPrÇ FaJ
ḱJYLjfo V́JKlé uJAPmsKrèPuJr oPiq
Ijqfo— pJ IJ\S mÉu mqmÂf yP~
IJxPZÇ ḱJgKoTnJPm FKa ‰fKr TrJ
yP~KZu CóoJjxŒjú APoK\Ä
FKkäPTvPj ßpoj— ßoKcPTu APoK\Ä,
CAD FmÄ vKÜvJuL S~JTtPˆvPj
oqJjMPlTYJKrÄ-Fr TJP\ mqmyJPrr
uPãqÇ mftoJPj FKa ßcÛak TKŒCaJPr
ßVo FmÄ V́JKlé FKkäPTvPjr \jq VOPy
KTÄmJ IKlPx xoJjnJPmA mqmÂf yPòÇ

FKa 2D FmÄ 3D V́JKlPér oNu
TJ\èPuJ UMm hãfJr xJPgA xŒjú
TrPf kJPrÇ FKa asJ¿lrPovj oqJKasé
(FTKa 3D object 3D space-F TLnJPm
jzJYzJ TrPm fJr TJptḱeJKu) uJAKaÄ
coefficient FmÄ antialiasing models-
Fr oPfJA \Kau lJÄvjxoNPyr
kqJrJKoaJrS KjitJre TPr KhPf xãoÇ

DirectX-Fr oPfJA FKaS FTKa
xlaS~qJr A≤JrPlx-pJ V́JKlé

yJctS~qJPrr xJPg xñKf rãJ TPrÇ

FKa ToJP¥r KnK•Pf TJ\ TPrÇ IJr
FAxm ToJ¥ IJPx FKkäPTvj
xlaS~qJrèPuJr TJZ ßgPTÇ OpenGL
FAxm ToJ¥ Client-Server oPcu
IjMpJ~L TJptTr TPrÇ

OpenGL API-Ka FTKa kJAkuJAj
(pipeline) ‰fKr TPr pJ oNuf TJP\r
KnK•Pf KfjKa nJPV KmnÜÇ

kJAkuJAPjr ḱgo nJVKa ToJ¥ V́ye
TPrÇ FA ToJ¥A OpenGl-ßT mPu
ßh~ V́JKlé KḱKoKaPnr (ßpoj-vertex
AjlrPovj) Ckr TL TL TJ\ TrPf
yPmÇ KḱKoKan IPjT KTZMA yPf kJPr—
KmªM, ßrUJ, KmªM IJ~f KTÄmJ bitmapÇ
FA KjPhtvjJèPuJ KuPˆr IJTJPr
OpenGL-Fr kJAkuJAPjr TJPZ pJPm
FmÄ OpenGL ÊÀ ßgPT iJrJmJKyTnJPm

fJ kJuj TrPmÇ oMc ßxa yS~Jr kr,
KḱKoKanèPuJ KjitJre yPm FmÄ fJrkrA
oNuf IjqJjq TJP\r KjPhtvèPuJ
OpenGL API-Fr TJPZ pJPmÇ FA
KjPhtvjJèPuJ oNuf KmKnjú lJÄvj KTÄmJ
ßḱJKxKcCr (procedure)- ßT Tu TPrÇ

krmfLt nJPV kNmtmfL nJPVr kJbJPjJ
AjkMPar Ckr KnK• TPr KmKnjú 3D
KḱKoKan (K©oJK©T ßrUJ, ßrUJÄv,
mâPrUJ) ‰fKr y~Ç Frkr IPãr
kKrmftPjr oJiqPo IgtJ“ 3D space-F
IPãr ßÛKuÄ  FmÄ Im˙Jj kKrmftPjr
oJiqPo fJrJ krmfLt nJPVr \jq ḱ á̃f
y~Ç Object-Fr Ckr uJAKaÄ APlPÖr
TJ\S FA nJPVA xŒjú y~Ç

kJAkuJAPjr fífL~ nJPV ßp TJ\ y~
fJPT mPu ResterisationÇ
Resterisation KÆoJK©T ßrUJ, mâPrUJ
S IPãr metjJ mqmyJr TPr FTPxa
ßl∑o mJlJr address ‰fKr TPrÇ FA
address èPuJ Imvq KnKcS ßoPoJKrr
address, fPm KmaoqJk KTÄmJ IjqJjq
APo\ ḱgo hMAnJPVr ßTJPjJaJr oiq
KhP~ jJ KVP~ xrJxKr Resterisation
ḱKâ~Jr oiq KhP~ pJ~ FmÄ ßxUJPjA

oNuf TJ\èPuJ xoJiJ y~Ç

Resterisation IÄPv ßl∑o mJlJPr
xÄrKãf KmKnjú oJj TJP\r ḱTíKf
IjMpJ~L mJlJPrr IjqJjq IÄPv TKk yP~
pJ~Ç xmPvPw, lJAjJu fgqèPuJ ßl∑o
mJlJr ßgPT KnKcS KcxPkäPf pJ~ FmÄ
APo\ khtJ~ láPa SPbÇ

oNuf OpenGL ßp IkJPrKaÄ KxPˆPo
rJj TPr ßxA IkJPrKaÄ KxPˆoA ßl∑o
mJlJPr ḱ á̃fTíf APlÖxoNyPT Kj~πe
TPrÇ IkJPrKaÄ KxPˆoA OepnGL-ßT
mPu ßh~ ßTJj IÄvèPuJ KjP~ TJ\
TrPf yPm FmÄ KÙPj APo\èPuJ
TLnJPm xKöf yPmÇ

VJoJ TJPrTvj \JfL~ ßl∑o mJlJPr
xÄrKãf cJaJxoNPyr kKrmftPjr oPfJ
TJ\èPuJ TrJr mqJkJPr OpenGL-Fr
ßTJPjJ nëKoTJ kJS~J pJ~ jJÇ fJZJzJ
FKa AC\JPrr AjkMa V́ye TrPfS
IãoÇ AjkMa V́yPer \jq OpenGL
FTKa kMrJfj iÅJPYr KxPˆoA rP~ ßVPZÇ
fJ xP•ôS, FKa 2D FmÄ 3D V́JKléxy
KmKnjú FcnJ¿c KlYJr (ßpoj— Z-
buffering, mJA-KuKj~Jr S asJA KuKj~Jr
KlfiJKrÄ) S Fr oPiq kJS~J pJ~, mJ
FUJjTJr V́JKlé TJctèPuJ xJPkJat
TPrÇ

pKhS OpenGL Fr ‰fKrTíf
APo\èPuJr oiq ßgPT ßTJjèPuJ KÙPj
pJPm fJ IkJPrKaÄ KxPˆo KjitJre TPr
ßh~; fJ xP•ôS, OpenGL Fr mz
xMKmiJKa yPuJ ßp, FKa ßTJPjJ IkJPrKaÄ
KxPˆPor Ckr KjntrvLu j~!

fJZJzJS OpenGL-ßT KmKnjú TJP\
mqmyJr TrJ pJ~Ç FKa FTKa V́JKlé
ḱPxKxÄ kJAkuJAj fJA ßḱJV́JoJrPhr
FA ˝JiLjfJaáTá ßh~ ßp, OpenGL
xJPkJPatc TJctèPuJPf FKa IjJ~JPx
YuPm FojKT, xJiJre ßoKvj mJ
yJctS~qJr/xlaS~qJr TK’PjvPj FKa
xJiJre xlaS~qJr ßḱJV́JPor oPfJA
kJrlrPo¿ ßhUJPmÇ F TJrPeA
OpenGL FTKa ˆqJ¥-FPuJj
S~JTtPˆvPj ßpoj YPu ßfoKj yJA-
kJrlrPo¿ yJctS~qJr (ßpoj-RISC ßmx
unix xMkJr TKŒCaJr)-F, FKa Yo“TJr
3D V́JKlé ḱhvtj TrPf kJPrÇ

DirectX FmÄ OpenGL ZJzJS KmKnjú
IjqJjq ßTJŒJKjrS 3D V́JKlé API

mJ\JPr kJS~J pJ~Ç Fxm API èPuJr
mqJkT \jKḱ~fJ jJ kJS~Jr TJre yPuJ,
FèPuJ KjKhtÓ FKkäPTvj mJ yJctS~qJPrr
Ckr KjntrvLuÇ FoKj FTKa API yPuJ
GlideÇ 3Dfx ßTJŒJKjr ‰fKr FA API
ÊiMoJ© 3Dfx ḱ á̃fTíf 3D V́JKlé KYkA
mqmyJr TrPf kJPrÇ ßpoj— Banshee
S VoodooÇ FoKj, IJPrTKa API yPuJ
RenderwareÇ FKa Criterion,
Softwares-Fr ‰fKrÇ Fr xmPYP~' mz
‰mKvÓq yPuJ ßp, FKa KÙj oqJPj\Po≤,
ßaémJr yqJ¥KuÄ, \qJKoKfT kKrmftj
FmÄ uJAKaÄ-Fr \jq AC\Jr ßl∑¥Ku
A≤JrPlx ḱhJj TPrÇ FZJzJ DirectX
FmÄ OpenGL-Fr xojõP~ ‰fKr
Fahrenheit oJAPâJxla S KxKuTj
V́JKlé-Fr FTKa ßpRg CPhqJV-pJ IJP\J
kOKgmLr oMU ßhPU KjÇ Foj irPjr API
Imvq IPjT ßTJŒJKjrA kÅJ~fJrJr
oPiq IJPZÇ

3D V́JKlPér \jKḱ~fJr C•PrJ•r
mOK≠r xJPg fJu KoKuP~ 3D API èPuJr
yPò Kj~Kof kKrmftj, kKrmitj S
kKroJ\tjÇ ßpoj— Windows '95-Fr
xJPg ḱgo mJ\JPr IJxJ DirectX 1.0
oJ© 7 mZPrr mqmiJPj yP~ ßVPZ
DirectX 8.1 aÇ fJA 3D V́JKlé
ßḱoLPhr fJPhr V́JKlé API xÄÛrPeA
rP~PZ kNmtmfLtèPuJr ßYP~ IKiTfr
Cjúf 2D S 3D API èPuJr Kj~Kof
IJkPcaA IJkjJPT KjKÁf TrPm
IJkjJr 3D V́JKlé TJPctr xPmtJó
kJrlrPo¿Ç

❚ ßoJ” oJÀl ßyJPxj
computertomorrow@maruf42.com
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DirectX
www.microsoft.com/directx

OpenGL
http://www.sgi.com/software
/opengl
http://www.opengl.org

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

xÄKväÓ SP~mxJAa

DirectX-Fr Direct 3D lJÄvPjr
Hardware Abstraction Lager
V´JKlé TJct xJPkJat TPr jJ Foj
ß¸vJu APlÖS xlaS~qJr
ßr¥JKrÄ-Fr oJiqPo ßhUJPf kJPrÇ
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