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Sinh vién

Lé Viét Son



Tém tat ndi dung

Ngay nay, thiét bi di dong tré nén phd bién va mang lai nhiéu tién ich trong cudc
séng. Vi su phat trién clia d6 hoa mdy tinh, giao dién céc ing dung ngay cang dep mat
va than thién v6i ngudi dung. Pd hoa ba chiéu dudc st dung rong rii trén mdy tinh ca
nhan hay nhiing thiét bi c6 ciu hinh manh va mang lai hiéu qua to 16n. Tuy nhién, thiét
bi nhiing ¢6 cAu hinh thip hon bdi vay ching ta can phai xay dung hé thdng phu hop dé
ddp tng dudc nhu cau vé téc do xi 1y va hién thi.

Khéa luén tip trung tim hiéu phuong phéap xt ly do hoa 3D cho thiét bi di dong.
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CHUONG 1
Dat van de

1.1 Thuc trang

Ngay nay cic thiét bi dién tii trd nén phd bién va mang lai nhiéu 1di ich trong cudc
séng. Tir nhitng hé thdng cong cong, dich vu tu dong nhu ban vé tau xe cho dén céc thiét
bi trong gia dinh nhu tivi, mdy giit, t lanh thAm chi dén tiing c4 nhan nhu dién thoai
di dong, PDAs'. V6i su phat trién ctia cong nghé, ting dung do hoa trén trén cac thiét bi
nhiing ngay cang doi héi cao vé téc do xi 1y, kha ning tuong tac nhanh va dap ting dugc
nhu cau cia ngudi dung. Pic biét, st dung dd hoa 3D cho cic tng dung mang lai nhiéu
hiéu qua vé tinh than thién, dé sit dung, va dep mat. Flash 12 mot cong nghé ¢ nhiéu uu
diém dé€ phat trién trén cac thiét bi nhiing bdi tinh gon nhe, don gian, hon nita Flash hd
trg do hoa 3D kha t6t. Hinh 1.1 minh hoa ting dung biéu do st dung phuong phép hién
thi truc quan 3D.

Hinh 1.1: Bi€u d6 hién thi truc quan 3D

!Personal Digital Assitants
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1.2 Pham vi nghién ciru

Khéa luin nay dudc trinh bay trong khudn khé du an xdy dung hé thdng xi 1y dd
hoa 3D va framework st dung cac thuat toan xu ly, sa“ip xép dit liéu. Muc tiéu khéa luan
la ching minh dugc tinh kha thi cling nhu tinh cong nghé ap dung trong du an.

Du 4n dugc dé xuét thuc hién trong thdi gian 3 véi cac giai doan nhu sau:

e Giai doan mot: hudng vao nghién ctiu phat trién 3D Flash cho thiét bi di dong. St
dung Gnash lam mady Flash trén “Beagle Board”?> moi trudng Linux hd trg do hoa

OpenGLES.

e Giai doan hai: xdy dung cac thuit todn, mau xi ly dit liéu 3D.

e Giai doan ba: 1am min cic két qua & giai doan hai.

Input
> Flash Engine
Flash code

Using Gnash

1
1
1
L
1
1

Visualization data :
1
1
1
1
1
1
1
1
1
1
1
1

Papervision3D

OpenGL/ES 2.0 Environment

User Interface
(Using Flare)

Output

LINUX OS

]

Beagle Board

Hinh 1.2: Tong quan du 4n

Trong giai doan dau tién, chiing t6i huéng dén phuong phap xit ly d6 hoa 2D, 3D

Flash dua vao OpenGLES trén hé thong nhting.

2http://beagleboard.org/

{

3D data visualization
3D visualization algorithm
Data analysis

Screen resolution

v
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1.3 Cach tiép can

Trude hét, d€ hiéu dudc vé cong nghé Flash, ching t6i’ tap trung vao thanh phan
lién quan bao gébm: ngdn ngii AS, trinh chdi Flash*, mdy 4o, tép tin. Tuy nhién, cong
nghé Flash cua Adobe khép kin va mang tinh thuong mai nén gay can tré cho viéc tim
hi€u. Nguon tai liéu tham khao rat han ché. Do vy, lua chon ctia ching t6i 12 tiép can
nhiing phan mém ngudn md, dua vao dé dé phat trién cho du 4n.

1.4 Céu tric khoa luin

Céc phan con lai ctia khéa luan c6 ciu tric nhu sau:

e Chuong 2 12 co s6 ly thuyét cong nghé Flash, mo hinh va nguyén tac hoat dong ctia
cac du 4n ngudn md chiing t6i quan tAm: Gnash, Tamarin, Papervision3D.

e Chuong 3 mo t4 bai todn xi ly 3D Flash trén thiét bi di dong, dong thdi dé xuat y
tuéng, giai phap va md hinh cho bai toan do.

e Chuong 4 trinh bay vé thuc nghiém dé ching minh tinh kha thi, ding din cho giai
phéap da néu trong chuong 3.

e Chuong 5 tong két nhitng gi da dat dudc trong qud trinh nghién ciu, dong thdi dua
ra hudng phat trién trong giai doan tiép theo.

3Nhém sinh vién nghién ctu tai phong thi nghiém Toshiba-Coltech
4Flash Player
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Co s6 Iy thuyét

Dé gidi quyét bai toan trong khéa luin nay, chiing toi tim hiéu mot sé van dé vé
ly thuyét: cong nghé Flash, trinh choi Flash nguon md - Gnash[1], mdy 4o Tamarin,
Papervision3D[2]-thu vién Flash ngudn mé va mdi trudng do6 hoa OpenGLES trén hé
théng nhing.

Céc phan mém, du 4n ngudn md trong pham vi du 4n c6 rat it tai liéu kém theo. Do
vay, viéc tim hiu cdc van dé ly thuyét lién quan t6i cac ma ngudén mé ciing 1a cong viée
chung t6i tu kham pha, va xay dung lai cic mo hinh dua trén nhiing nghién ctu do.

2.1 Cong ngheé Flash
2.1.1 Gigi thiéu

Flash[3] 12 nén da phuong tién dudc phat trién tif ngdn nglt C++, dung dé€ dua cic
ung dung hoat hoa, video va tuong tac vao cac trang Web. Flash l1a cong nghé khép kin,
thuong mai héa, dugc phan phoi va phat trién bdi Adobe!. Flash thudng dudc st dung
cho quang cdo va tro choi dién tii. Flash dung k§ thuat do hoa véc to dé€ tao hoat hoa.
Flash hé trg hai ludng 4m thanh, hinh d4nh dong thdi xi ly su kién v6i dau vao 1a tuong
tac ngudi dung thong qua thiét bi ngoai vi.

Céc tép Flash thuc thi dudc trén Flash Player & nhiéu nén tang hé diéu hanh (Win-
dows, Linux, Mac OS). Ngon ngti tao Flash 1a AS[4]

!Cong ty 16n chuyén vé& phan mém xit ly db hoa
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2.1.2 Ngon ngu ActionScript

AS 1a ngon ngii theo kich ban dua vao ECMAScript, dugc thiét ké bdi cong ty
Macromedia?. Hién tai, AS dudgc sé hitu bdi Adobe. Tit nim 1998 dén nay, ngon ngit AS
da c6 ba phién ban. Phién ban méi nhat ActionScript 3.0 ¢6 nhiéu cai tién va khdc biét
hoan toan so véi hai phién ban truéc do.

Lap trinh ngdn ngit AS tao ra dugc chuong trinh 1a cac t&p SWF vé gii tri, do hoa
thong qua cdc cong cu phét trién 1ap trinh va bd bién dich asc 3.

2.1.3 Tép tin SWF

Tép SWF[5] c6 dinh dang t&p nhiam dua cic dif liéu d6 hoa véc to, vin ban, phim
hinh va Am thanh 1én Internet. Flash Player 1a phin mém hd trd choi tép SWF, Gnash
ciing 12 phan mém ngudn md chic ning tuong tu.

Pinh dang tép SWF dudgc thiét ké tién dung cho viéc truyén dif liéu qua mang
Internet, khong phéi cho chuyén d6i do hoa giiia céc trinh chinh sira. Phién ban hién tai
ctia SWF 1a 10 tuong ting v6i Flash Player 10 cta hang Adobe. Tép Flash c6 thé dugc
tao ra ti nhitng cong cu lap trinh cia Adobe nhu: Flash, Flex Builder (st dung bo bién
dich asc).

Céu triic cta tép Flash bao gdbm phan Header, c4c thé diéu khién (control tag) va
thé dinh nghia (Definition tag) nhu trén hinh 2.1

e Thé dinh nghia xdc dinh dic diém cla d6i tuong (dic diém nay luu trif trong tir
dién).

e Thé diéu khién chia cach diéu khién cac ludng, quan ly mit tong thé, cac khung
hinh va cach thuc thi tép.

e Trinh choi Flash xit 1y tat ca cac thé cia tép SWF cho dén khi goi thé ShowFrame.
Tai thoi diém nay, danh sach hién thi (Display List) dudc chuyén dén man hinh va
trinh choi chd xi ly khung hinh tiép theo.

Header A At;t: LULS Tag Tag Tag Tag

Hinh 2.1: CAu triic tép Flash

Hinh 2.2 minh hoa céc thé trong tép SWF sau khi dugc phan tich duéi dang XML
va tach ra dang ABC. Chiing ta c6 thé nhan thy ciu tric nay bao gdm tuan tu cic thé

2Cong ty san xu4t phin mém xi 1y db hoa
3 ActionScript Compiler
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lién tiép va gid tri. Vi du nhu thé tiéu dé (header) c6 cic thudc tinh chinh cho tép Flash
12 s6 luong khung hinh, ti 1& khung. Thé thudc tinh tép (file attribute tag) chi c6 & SWF
phién ban 8 trg di. O hinh 2.2 thdy thé DoABC, thé nay chifa thong tin vé cac hing, thé

DoABC chico 6 AS 3.

size [Rect 0 0 10000 7500]
frame rate 24

frame count 1
FileAttributes 4b 0%

T7 (invalid) 45%b 21%
Scriptlimits 4b 0%
SetBackgroundColor 3b 0%
ProductInfo 26b 1%

FrameLabel 17b 0% |]|:||:>

DoABCZ 1528b 72%

<Header framerate="24"

abc name framel

2e0010

numbers size 11 0 1
strings count S8 =i
namespaces count 1:
Cpool nssets count 2 size
Cpool 52 size
MethodInfo count 14 size

magic
Cpeool
Cpool
Cpeool

names Count

<HBLEE>

frames="1">»

<Rectangls lafr="0" right="10000" botTom="7500" />

cop="Q"

<tags>

<FilsAtcributes hasMetaDaca="1" allowABC="1"

enDepth="1000" timec

suppressCrossDomal

uT="E0" S >

<ScriptLimits maxRecursi
<JetBackgroundColor>
rad="134"
</SetBackgroundColoxr>
<UnknawnTag =" Ox2e" > <data>AQAAAAMMANCADFAMGAMAAAARINL SR

<FrameLabel bel="AnimationlibDemo™> </FramelLabel>

green="156" blue="167"/> </ecoloEr

<hetiond . majorVersion="46">
<conscancs> <Con
value="10066329"

<String2

<ints> e="g710886% /> <U30
ng2 wval

<PackageNameapace index="54"/>

<aTrings>

<Stri
<namsspaces> </ nan
<namespaceSets>

£U30 waluys=mnin/fy

“NamespaceSec> {nAMSADACES>

</namespaceSeta>

InacancelInfo count 3 siz: <euleinames® ......500 </muleinamess </Cor
ClasaInfo count 3 size 6
ScriptInfo size 192 1 %

MethodBodiea count 14 si:

</constanta>
<mathods>
hasFaramiames="0"

<MethodInfo zetTy " namelndex="Q"

redhctivacion="0" nesdirgu

COPCODE  SIZE % OF 437 <paramlypes> <U30 wvalue="2"/> </pazamTypes>
getlex EO 18% </MethodInfod ..ueveeenn
callpropvoid 39 &% </mathodss>
getproperty 30 6% <clazses>
findpropstrict 28 6% <ClasaInfo clnitlndex="D"3>
pushscope 27 6% SEImILasa

file abc file xml

Hinh 2.2: Minh hoa thé trong tép SWF

2.1.4 Flash Player

Flash Player [6] 12 phan mém chdi cic tép SWF, dudc st dung trong trinh duyén
Web hoiic cai dit truc tiép trén hé diéu hanh. Flash Player ding k§ thuat hién thi dd hoa
véc to d€ gidm thiéu t6i da dung luong tép, st dung it bing thong mang va gidm thdi
gian tai tép. Nhiéu trinh duyét hién nay hd tro viéc cai dit Flash Player 1am trinh choi
tép SWF nhu: Mozilla Firefox, Safari, IE, Opera. Flash Player c6 nhiéu phién ban tuong
thich vé6i cac nén tang, kién tric khac nhau trén may tinh hay thiét bi di dong.

Nguyén tic hoat dong chung

Tu nam 2006, tuong tng v6i ngdn nglt AS 3.0 1a Flash Player phién ban 9. Qud
trinh thuc thi t€p Flash bdi Flash Player 9 duéi hinh 2.3 nhu sau:
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e Dau tién tép SWF dugc phan tich ra 1am 2 thanh phan ABC va Control Tags (cac
tag diéu khién).

e Tiép theo phan ABC dudc chuyén cho mdy 40 AVM thuc thi (gom AVMI va
AVM2), viéc xac dinh phién ban ctia ngdn ngit AS tung ting v6i ABC sé& quyét
dinh giao quyén x{ 1y cho may 4o nao.

e Sau d6, cic thé diéu khién dudc dua vao Display List *.

e Cudi cung, két qua xti ly ctia mdy 4o két hop véi Display List chuyén sang budc vé
dau ra cho chuong trinh.

Adobe Flash Player

AVM-1
AS 1,2

Events Display List |::> Render Screen
AVM-2

AS3
Bytecode Tags

(—w )

Hinh 2.3: Hoat dong ctia Adobe Flash Player phién ban 9

Hoat dong cua Flash Player véi Papervision3D

Flash Player hd trg thuc thi Papervision3D vi n6 c¢6é hai mdy 4o hoat dong bén
trong. Mdy 4o thuc thi 3D Flash 12 AVM2. Hinh 2.4 minh hoa co chét hoat dong cia
Flash Player thuyc thi 3D Flash - Papervision3D.

2.2 Gnash
2.2.1 Giéi thiéu

Gnash 12 mot ng dung ngudn md dudc phat trién bdi du an GPLFlash. Phan mém
nay thuc thi cdc tép tin Flash doc 1ap hodc 1a plug-in® dé€ thuc thi Flash dugc nhung vao
Web. Chiic nang cua Gnash ciing nhu Adobe Flash Player da gidi thiéu & trén.

4Thanh phan trong xit Iy Flash
SPhan mém cai thém vao trinh duyén
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Papervision3D Code

Flex Builder (Flex SDK) Papervsion3D

AVM1
AS1,2

v

SWF > Displaying

Tamarin-AVM2
AS3

\ 4

Hinh 2.4: Mo hinh Flash player thuc thi Papervision3D

Gnash dugc gidi thiéu 1an dau tién vio nam 2005 bsi John Gilmore[1] va ding dau
nhom phat trién 1a Rob Savoye[1].

2.2.2 MO0 hinh xay dung

Mb hinh xiy dung dudc dé cap chi tiét trong khoa luan cta ban Pinh Anh Thdi,
ngudi cling tdi tham gia nghién ctu trong du 4n nay. Nho nhiing két qua tim hiéu vé
Gnash clia ban, t6i m6 hinh cich xt ly Flash ctia Gnash & phan tiép theo.

2.2.3 Co ché hoat dong

Gnash xay dung hai mdy 4o d€ thuc thi ABC. Mdy 40 AVMI1 hd trg xu ly AS 1.0,
2.0, mdy 40 AVM2 chua hd tro hét cho AS 3.0. Do d6, v6i 2D Flash hién thi dudc dudc
trén Gnash con Papervision3D va da sd chuong trinh AS 3.0 1a khong.

Gnash nhan dau vao 1a tép SWF, sau khi di qua bd swfparser, tach dugc thanh phan
ctia ABC. Sau d6, cic thanh phan ABC sé dudc xtt Iy béi mdy a0 AVMP. Cubi ciing, dau
ra cia mdy 4o két hop v6i phan hién thi ctia Gnash 1a két qua ctia chuong trinh. Hinh 2.5
mo ta hoat dong cua Gnash

6 S& dudc néu ré trong phan tiép theo
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1
1
SWF A,: swf parser S| abc parser

N
\/ —|> render

1

1

1

1

1

1

1
' :
1 \; Virtual Machine  \y '
- -
' AMV1 AVM2 1
1

1
1

1
. 1
L 1

—>]| Displaying

AS1,2 AS3(not full)

Hinh 2.5: Co ché hoat dong ctia Gnash

2.3 Tamarin - AVM?2
2.3.1  Gidi thiéu

Tamarin 12 1 du 4n ngudn md ctia Mozilla’. Muc dich cta du 4n 1a xay dung mdy
40 AVM2[7] thuc thi ngon ngit AS 3.0 véi hiéu suit cao. May 40 Tamarin dudc sit dung
bén trong phan mém Adobe Flash Player da dé cip & trén, va con c6 thé dugc st dung
v6i cdc du 4n khéac ngoai Adobe. Muc dich ctia Mozilla 1a xay dung tamarin dé dua vao
bén trong Mozilla TraceMonkey - may JavaScript dung cho trinh duyét Web Mozilla
Firefox. 8

Ngoai ra, muc dich du 4n Tamarin 13 hd trd da nén tdng phan ciing, bao gém ca
ARM?®. Cho bd vi xit Iy x64 va hé dién toan 64 bit v6i 2 muc tiéu: cai tién hiéu ning
thoi diém thuc thi (run-time) va phat trién bo bién dich & thdi diém thuc thi (run-time
compiler).

2.3.2  Kién triic, nguyén ly hoat dong

Mady 4o Tamarin - AVM2 nhan dau vao 1a tép ABC'? thu dudc sau khi phan tich
tép Flash. Bo .abc parser phan tich tiép tép ABC dé lay ra nhitng ma bytecode dé chyén
cho qud trinh xéc thuc tiép theo Bytecode Verifier. Tai diy, nhiing ma Bytecode chiia
1énh don gian sé dudc bd thong dich -Interpreter xtt ly va nhitng ma chita 1énh phiic tap
s& chuyén sang cho bd bién dich JIT - JIT Compiler. Két thic qua trinh nay, mdy 40 sé
chuyén sang thuc thi di tuong trén hé thdng that, chuyén toan bd cac 1énh trén may o
sang cho bd xu ly cia may that va dudc quan ly bo nhé - Memory Manager /Garbage
Collector. Cac budc thuc hién trén dudc minh hoa & hinh 2.6

Thttp://www.mozilla.org/

8Trinh duyén Web phd bién hién nay
9 B xit Iy cho thiét bi nhiing

10¢6 dang *.abc
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SWF >| ABC
\ 4
.abc parser
JIT Compiler

\ 4

Bytecode Verifier > MIR Code Generator
\ 4

MD Code Generator

TSP (x86, PPC, ARM, etc.)

|

A4 ‘1'_|

Runtime System
(Type System, Object Model)

\'4

Memory Manager / Garbage Collector

Hinh 2.6: Kién tric AVM

Thuc thi tép Flash qua nhiéu giai doan, chi tiét nhu sau. Pau tién, tif ma ngudn AS
dudc tao ra bdi ngudi 14p trinh, tiép theo trinh bién dich asc ctia FlexSDK st dung va tao
ra ma trung gian c6 trong t€p ABC va MIR. Cac ma trung gian v6i muc dich tao ra tinh
di dong cho chuong trinh Flash ma khong phu thudc vao nén tang hé diéu hanh khac
nhau. T cdc ma trung gian nay, bo bién dich JIT sinh ra ma that tiiy thudc vao nén tang
bd xt Iy ctia phan ciing st dung. Vi du 2.7 minh hoa qua trinh chuyén ddi, sinh ma trung
gian va ma may cho hai bd xt ly khac nhau.

Dé hiéu thém vé tap 1énh va kiéu dit liéu, c6 thé xem & phu luc A

MIR 1a ma trung gian ding trong AVM, ma nay ddc 1ap véi ma may that. Uu diém
ctia MIR 12 don gian, gan v6i ma mdy vat ly, 12 thanh phan trung gian gitta bytecode.
MIR dudc thiét ké dé€ t6i uu qud trinh bién dich giita ma chuong trinh véi ma may, do do
viéc 1ap trinh trén nén tng hé diéu hanh khong bi rang budc bdi moi trudng.

Tép ABC dudc xii Iy AVM2 qua bdn budc chinh gdm nap, lién két, x4c thuc va
thuc thi nhu sau:

e Qua trinh nap, tép ABC dudc doc vao bo nhd, giai ma va phan tich;

e Trong qua trinh lién két, mot s6 tén dugc tham chiéu tif viing riéng ctia ciu tric tép
ABC dé xit Iy va sau do6 tra lai két qua 1a mot cAu triic dif liéu phiic tap hon rat nhiéu
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AS3.0
function (x:int) : int {
return x+10

|

}

.abc MIR

getlocal 1 @1 arg + 8 /largv
pushint 10 > @2 !oad [@1+4]
add @3 imm 10
returnvalue @4 add (@2, @3)

@5 ret @4 /| @4: eax

v V

x86 ARM

mov eax, (eap+8) mov r0, #(eap+8)
mov eax, (eax+4) mov rl, #r0

add eax, 10 add r2, r0, r1

ret ret

Hinh 2.7: Minh hoa doan ma dudc thuc thi bi AVM2
lién két cac dbi tugng ciing nhau;

e Qua trinh x4c thuc 12 tuong tac gitta d6i tuong, dbi tuong phai dudc goi tudng minh;

e Qua trinh thuc thi, ma bytecode trong t€p ABC dugc bién dich trong qua trinh tinh
toan. Viéc xac thuc véi cac ludng 1énh xay ra lién tuc: 1énh nay khong dudc nam
ngoai mang bytecode;

e Qua trinh x4c thuc dudc thuc hién & tit ci cac budc trén. Tai mdi bude, néu xuit
hién 18i, AVM dua ra thong diép Verify Error dé c6 thé bat 18i chuong trinh;

Trong phan tiép theo sé di siu vao co ché hoat dong clia cic thanh phan chinh ma
ching lién quan dén hiéu suét ctia may 4o Tamarin-AVM2.

2.3.3 Bo bién dich JIT
Giéi thiéu

Mot hé thdng can chuyén ma bac cao hodc mi bytecode sang mi may & thoi diém
thuc thi, chi ngay truée khi goi doan ma do6. Bién dich JIT[8] la k¥ thuat chinh dudc cai
dit & hau hét cac mdy 4o ctia Microsoft NET ! va Java!? . Bo bién dich nay dudc st
dung nhiéu trong cac du 4n ctia Mozilla va c6 tén Naojit[9].

Nanojit 1 thu vién C++ thuc thi da nén ting, nhiém vu clia n6 13 sinh ra ma may.

'Framework ctia Microsoft
12 Cong nghé cia Sun Micro System
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DPau vao clia Nanojit 12 (Low-level Intermediate Representation) ludng 1énh mi trung
gian bac thip nanojit.

Co ché hoat dong

M4y 4o tamarin st dung Nanojit tao ra ddi tuong nanojit::LirBuffer d€ luu 1énh
LIR. Ngoai ra ddi tugng nanojit cling dugc sinh ra d€ ghi cac 1énh Iuu & nano::LirBuffer
vao bd dém. Sau d6, bd dém c6 thé géi cac LibBufWriter vao 0 hoic nhiéu dbi tugng Lir-
Writer. Chudi 1énh sip xép trong d6i tugng LirWriter ¢6 dang dudng 6ng. Moi LirWriter
c6 thé tdi vu hoic thuc thi nhiém vu trong chuong trinh cho hé thdng va cho LirBuffer.

MB&i 1an véi cac 1énh trong LirBuffer, AVM2 goi ham nanojit::compile() d€ tao ra
ma mdy. Ma mdy nay dudc Iuu trong nanojit::Fragment. Co ché hoat dong cia nanojit
dudc minh hoa & hinh 2.8

Pointer

nanojit::

nanojit:: naonojit::
Fragment

LirBuffer nanojit:: LirWriter
LirBufferWriter

Machine code

Instruction Instruction

Machine code

E> Machine code

Machine code

Instruction Instruction Lirwriter

Instruction >{

nanojit::compile()

7AN

. Instruction
Instruction

LirWriter

Instruction

Hinh 2.8: Hoat dong ctia Nanojit trong tamarin

2.3.4 B0 thong dich

Bo thong dich ctia hé thong dong thdi giai ma 1énh va thuc thi né bang cac ham
dugc viét bang cac ngdn ngit 14p trinh bac cao. Trong ngdn ngit AS, phuong thiic dudc
khai bdo tinh véi tdi da s6 luong ngin xép va dif liéu cuc bo can thiét. Do d6 bo thong
dich cAp phat cho mdi phuong thiic mot mang con trd t6i ddi tuong clia ngin xép.

2.3.5 Quan ly b6 nhé

Quén 1y, don dep bd nhé (Memory management/Garbage Collection). Co ché hoat
dong cua MMgc[10]:

MMgc sti dung thuat todn phd bién 12 mark/sweep dudc minh hoa & hinh 2.9. Méi
ddi tuong trong hé théng dudc két hop v6i nhau bdi bit danh diu don dep bo nhé thuc

12
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hién gdm 2 budc: danh diu va quét. Trong budc danh diu, tit ca céc bit danh diu dugc
x6a 1a chua mark. Khdi don dep dudc xem nhu 1a con trd "root"- diém bat dau tai dit liéu
clia cic ung dung. N6 bat dau xét tit ca cac doi tuong, bat da tif "root" va mé rong ra
ngoai. Vi mdi dbi tugng né gip, bit danh dau dugc gan.

oot [P - I
marked=false S’ marked=false marked=false

— —>
marked=false marked=false marked=false

M

oot —» - _—

marked=true J’ marked=true marked=true
=
marked=false marked=false marked=true
- -

root . —

marked=false marked=false marked=false

marked=flase

Hinh 2.9: Minh hoa thuat toan mark/sweep

Sau khi két thiic budc danh diu, budc quét (Sweep) bat dau. Trong mdi 1an quét,
cdc dbi tuong khong dugce danh diu mark bit sé bi x6a va thu hdi bd nhé. Néu mot ddi
tugng khong dugc danh dau bit trong sudt qua trinh Mark c6 nghia 1 "root" khong huéng
ra n6 hay n6 khong dugc dung trong chuong trinh tai thdi di€m do.

Nhudc diém: thuit todn dudc tach nhé ra gdbm ClearMarks/Mark/Finalize/Sweep.
Cai dit thuc té ClearMarks/Finalize/Sweep d6i v6i GC thuc hién cho tit ca dbi tuong. Ta
thiy, mark khong can thuc hién dau tién do n6 can phai doi Sweep, tuong tu budc hoan
thanh viéc don dep khong can phai thuc hién trong 1 chu ky. Vi thdi gian st dung & bu6e
Mark nén hi€u nang cao khong tang.

Conservation Collection (Thu don béo toan): MMgc 1a bo don dep ki€u mark/sweep
bao toan, c6 nghia 1a né khong thu hoi tit ca bd nhé khi c6 thé 1am. Quyét dinh "bao
toan" va khong thu hoi bd nhé c6 thé khong dudc st dung thinh thoang thuc hién theo
cai dit cia thuat toan. DE c6 su bio toan nay, MMgc xem nhu mdi ving bd nhé c6 chia
con tré GC. Trudng hop xiu xdy ra, khi viing bd nhé chita con trd GC nhung thuc su n6
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khong c6 di liéu, nhu vay xay ra "memory leak". "Memory leak" sé tang theo thdi gian,
chuong trinh cla chiing ta sé tiéu ton hang trim Mega Bytes. Nhung vé6i bd thu hdi bao
toan (conservation GC) thuc hién ngiu nhién, van dé bo nhé bi lang phi ting nhanh theo
thdi gian khong dién ra.

Deferred Reference Counting (DRC) MMgc sti dung DRC. DRC Ia chién thuat dé
lay dbi tuong trung gian thu hoi lai trong khi MMgc van thuc hién véi hiéu ning cao.
Day 1a 1 kiéu quéan 1y bo nhé tu dong. Tuy nhién khi gip phai hai d6i tuong A va B nhu
6 hinh 2.10 c6 bién dém va tham chiéu dén nhau s& giy ra 13i, bién dém cta ching sé&
khéc 0 khi ma khong c6 dbi tugng nao trong hé thdng trdé dén né. Cac dbi tugng nay sé
khong bao gid bi hiy. Viéc nay sé lam bo nhé lang phi tang 1én nhanh chong, hiéu nang

ot /—\
vprev

Hinh 2.10: L6i tham chiéu vong

chuong trinh giam.

Zero Count Table (Bang dém khong): Khi tham chiéu cta dbi tuong dudc dém 1a
0, néu né bi hity ngay 14p tiic c6 thé giy ra con trd lac (dangling pointer) trén stack. D&
gidi quyét van dé nay, st dung co ché goi 1a ZCT. Khi mot dbi tuong c6 tham chiéu dudc
dém 0 thi n6 khong bi hily ngay ma dua vio ZCT. Khi bang ZCT day, né bat diu hiy
mot vai dbi tuong.

Incremental Collection: Flash Player stt dung hoat hoa va phim hinh do d6 ma n6
phai duy tri ti 1 cac hinh don phit hdp. Ung dung thuc thi né cang trd nén 16n va tiéu ton
nhiéu bd nhé. Diéu khong may la Flash Player st dung thdi gian tam diing 1a 60s dé cho
viéc thu hoi bd nhd, diéu nay c6 thé giy ra viéc tam ding khong gidi han dugc. Ding
cong viéc ctia GC la cach tranh tam ditng khong x4c dinh. C6 hai van dé & day: Lam thé
nao dé€ dém duoc d6i tuong chuyén trang thai & heap gitta viéce ting danh dau. Thoi gian
danh cho viéc danh diu mdi lan ting.

Mark consistency (danh diu dong nhat): Mot bo tim kiém dbi tuong tot (ddi tuong
khong st dung) khong hiy d6i tuong dang hoat dong. PE lam dudc diéu nay, can gii
thich cho bo tim kiém hiéu biét dbi tuong méi hoic chua dude danh diu dudc luu trif bén
trong dbi tugng ma ta da danh dAu. Cai dit co ché nay biang cach luu dbi tugng méi hay
chua d4anh dau vao mot dbi tuong da dudc thuit todn danh dau xi Iy va khong & trong
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hang doi. Nhu vy sé khong hdy ddi tugng conf sit dung va khong 1am cho con tré téi nd
bi lac. Thuat toan ba mau, md ta ba trang thai 6 hinh 2.11, dua vao thuat toan ba mau c6
chin & mot s6 nghién cifu.

Mau den tuang rng la ddi tugng da dudc danh dau gan day va dang trong hang dgi

Mau xam la d6i tugng dang trong hang dgi nhung chua dugc danh dau.

Mau tréng tudng *ng déi tugng khdng & trong hang dgi va chua dugc danh dau.

@]

Hinh 2.11: St dung thuat toan ba mau

Hoat dong ciia thuit toan ba mau nhu sau: trong 1an dau tién, “root” bi dua vao
hang doi, do d6 sau budc niy “roots” c6 mau xam va tit ca ddi tugng con lai 12 mau
trang. Tiép theo, hang doi sé dudc xi Iy dbi tudng trong hai budc, tif mau xam sang den
va tif trang sang xam. Khi ndo con trd téi d6i tuong mau tring dudc chuyén thanh dbi
tuong mau den thi ching ta tach ra hai viéc, vé mau trang sang den va dua dbi tugng
trang vao hang dgi. Vi cai dit nhu vy, nhitng trudng hop sau déu giai quyét dudc:

e Mau xdm dudc chuyén sang den, xdm trang - di tuong c6 mau xam & trong hang
doi va n6 sé bi danh dau trudc khi quét;

e Mau trang sang xdm - ddi tuong tring sé dudc danh dau cho dén lic ddi tugng xam
dudc danh dau;

e Mau trang sang trang - hoic n6 sé chuyén sang xam hoic khong trong trudng hop
tat c4 dbi tuong da danh diu;

e Mau den chuyén sang den, xam, trang - v6i mau den, n6 da bi danh dau.

2.4 Papervision3D
2.4.1 Gidi thiéu

Papervision3D 13 mot thu vién nguon mé 3D Flash. Bao gom tap hop céc tép ducc
viét bang ActionScritpt 3.0. N6 cung cip giao dién lap trinh ting dung cho phép ngudi
phat trién tao cdc chuong trinh 3D Flash. Papervision3D xay dung 3D thoi gian thuc,
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tao ra nhitng chuong trinh d6 hoa 3D dep mit, 16i cudn va ngudi diing c6 thé tuong tac.
San pham ctia Papervision3D tlf nhiing 4nh quang cdo trén trang Web cho dén nhiing tro
chdi truc tuyén dbi khang, chién tranh dd hoa phic tap.

Papervision3D dudc su dung trén cac cong cu cua Adobe nhu: Flash, Flex Builder
(B0 bién dich la Flex SDK).

Papervision3D xdy dung 3D Flash tuan theo ky thuat cia d6 hoa mdy tinh nhu
trong hinh 2.12. Cac budc nay thuc hién nhu sau:

e Xay dung, xdc dinh hé toa do mdy quay tir hé toa do thé gidi thuc. Papervision3D
st dung hé toa do Pé Cac 3 chiéu;

e Cic vat thé sau khi dudc xac dinh toa do sé dudc cit xén. Cit xén dé dam bao khung
nhin chi hién thi trong pham vi clia no;

e Sau d6, chiéu déi tuong lén mit phang nhin;
e Phép bién d6i dua vao diém nhin ny ban chat dua 3D vé 2D;

e Cudi ciing 1a chuyén hé toa do may quay, chuong trinh sang hé toa do vat 1y thiét bi.

<. Bién dbi sang .
< iy o e s
Déi tugng thue 3D 21 hé toa do méy quay ——> | Cat xén dua va khéi hinh —>
S Chiéu Ién Bién déi dua | Bién d6i sang hé
mé&t phang nhin > vao diém nhin “| toa dd vat ly thiét bi

Hinh 2.12: Ky thuat do hoa 3D trong d6 hoa mdy tinh

2.4.2 Kién triic, thanh phan

M0 hinh chung cic géi trong thu vién Papervision3D nhu hinh2.13 gdm hai géi
chinh:

e Goi ascollada: collada (COLLAborative Design Activity) la nhitng kich ban dugc
thiét ké sin d€ tao ra ra tép c6 dang * .dae c6 thé chuyén ddi ducc cho dng dung
tuong tac 3D. Ascollada ho tr¢ 3D v6i ngdn ngit AS.

e Goi papervision3d gém cdc thanh phan chinh tao 3D va xt 1y su kién, tuong tac véi
nguoi dung.
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User

API

[ ] [ ]

paper vi si on3d ascol | ada
_____ >

Hinh 2.13: M0 hinh xay dung thu vién Papervision3D

P& xay dung hinh dnh 3D trén c4c thiét bi hién thi 2D ta can st dung ky thuat cia
dd hoa mdy tinh ma can c6 nhiing thanh phan: Camera, Viewport, Scene, Render

N scene 3D

I viowport 30
Camera

I =D object

o 8 & a Material

I RenderEngine

Hinh 2.14: Thanh phan 3D trong dd hoa may tinh
Sau day 12 chi tiét vé cac thanh phan d€ tao ra dd hoa 3D cho Flash dua vao Paper-

vision3D:

Mo hinh xay dung Papervision3D

Ngon ngit AS dén phién ban 3.0 chi hd trg viéc tao ra ing dung hoat hoa 2D. Do
d6, nhiing thu vién 3D hd trg cho ngdn ngit AS phéi xay dung toan bd nhiing thanh phan
co ban 3D ctia d6 hoa mdy tinh. Ma ngudn Papervision3D bao gém céc g6i 1a c4c thanh
phan va cac phép bién ddi trén d6 hoa 3D. Mo hinh céc géi chinh bao gom: géi “core”
xay dung cdc thanh phan co ban dé xay dung va hd tr¢ dd hoa 3D gom cic géi bén trong
nhu hinh 2.15 gém:

e Animation: cdc thuat todn vé dudng cong: Bezier, dudng cong tuyén tinh, vé& dudng
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cong theo tiing budc; Cac phuong phdp chuyén déi hinh anh tao hoat cénh.
e Clipping: thut toan cat xén ddi tuong 3D. Viewport 1a 1 khung nhin ma Camera

quan sat dugc trong 1 khung; canh (scene) 6 khong gian 3D, do d6 ma chi hitu han
nhiing dbi tuong trong khung nhin dugc hién thi can phai dudc cit xén;

e Culling: xac dinh mit hién, mit hién thi ctia vat thé trong khong gian 3D t6i Camera;
e Controller: ¢6 nhiém vu diéu khién vé hoat hoa, bé mit ctia dbi tuong;
e Effects: cac hiéu ting trong d6 hoa 3D. Papervision3D sii dung cac hiéu ting cho 2D

tir g6i flash.filters d€ 4p dung cho dd hoa 3D nhu lam m¢ (blurfilter), chiéu sang
(glowfliter);

e geom: dinh nghia cic hinh cd ban nhu diém anh 3D, tam gidc 3D, doan thang 3D,
diém 3D;

e To: xuit chuong trinh Papervision3D ra di liéu dang Collada (*.dae);

e Material: Pinh nghia d6 sang, d6 min ctia bong;

e Math: thuc hién cdc tinh toan v6i ma tran 3D, 2D cho céc phép bién d6i;

e Render: co s6 cho cach chiéu, tao béng cho vt thé 3D;

e view: la co sG cho phuong phap cai dat, xay dung khung nhin trong khong gian 3D;

Cac goi: Camera, events, view, render, materials, scenes, object, render dugc cai dat dua
vao cic 16p trong goi core & trén. CAu tao va nhiém vu cla nhiing thanh phan nay da
dudc néu k§ trong chuong 2, phan Papervision3D. Nhu viy, ban than Papervision3D da
dinh nghia c4c thanh phan trong d6 hoa 3D, cic phép bién ddi lién quan nhu thuit toan
cat xén, thudt toan xdc dinh mit hién, thuit todn tao béng cho vat thé. Pong thdi nhitng
ky thuat xi ly véi Flash nhu xi 1y su kién véi tuong tac clia ngudi dung, chét lidu, mau
sac cho dbi tuong Flash va cac hiéu ing ciing dugc Papervision3D thira két va phat trién
tu AS 3.0

Scene

La dugc hop thanh bdi tit ca cac d6i tuong 3D trong khong gian 3D. Gia st tao
ra mot dbi tuong trong chuong trinh, d€ c6 thé dua né xuat hién ra thi can phai cho dbi
tugng nay thudc Scene.

Trong Papervision3D Scene[11] déng vai trd nhu noi chia tit ca dbi tuong cia
khong gian 3D. Céc dbi tuong dudc luu trit theo cAu tric dit liéu dang ciy, dudgc thém va
bd qua cac phuong thifc tuong ting 12 addChld() va removeChild(). Scene3D thita ké tir
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events
| N
camera
— N
” |
core view
ani mation | _I effects
— i data
clipping | cul Iing | _l
—I object
: I I I < render
o | og | mat eri al | mat h | geom
l
<« Ll
n <
render | vi ew | utils | -~ materials
|
scenes i

Hinh 2.15: Quan h¢ gitia cac géi trong Papervision3D

16p SceneObject3D va do tinh chét néu trén nén 16p DisplayObiject3D 1a 16p co sé clia
SceneObject3D.

Di spl ayObj ect Cont ai ner 3D

+r oot

+chi | drend
+addChi I'd()
+renoveChi | d()

)

SceneObj ect 3D

Scene3D

Hinh 2.16: Scene3D

Camera

C6 thé€ tudng tudng chiic ning clia n6 nhu mot Camera that ma né § trong khong
gian 3D va ghi hinh lai tit ca cac hoat dong bén trong Scene ctia chuong trinh. Camera
xdc dinh diém nhin ma ching ta dang xem Scene. N6 khong phai 12 mot vat thé hién
hitu trong chuong trinh do d6 khong can phai cho vao Scene. Gidng nhu Camera thong
thuong Camera trong Papervision3D c6 thé phong to, hudng trong tim, va cdc tinh ning
khéc. Vi ly do hiéu ning clia chuong trinh, Camera c6 thé bd qua nhiing ddi tugng & vi
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tri qua xa nd, nhu vy tiét kiém dugc thdi gian tinh todn cho dbi tugng do.
Trong thu vién Papervision3D, c6 xdy dung bon loai Camera theo cac cach st dung
khac nhau. Thuat ngit Camera chi chung 4 loai nay. Theo so d6 cu tao thi Camera thita

ké tit 16p CameraObject3D ma 16p nay lai 1a 16p con ciia DisplayObject3D. Camera c6
cac dac tinh co ban la:

e Focus (tiéu diém) va field of view (g6c quan sat). Focus 1a s6 duong thé hién khoang
cach giita Camera va viewport (mit phang chiéu). Field of view 1a géc thé hién viing
quan sat cua Camera. Gid tri cia Focus va field c6 su lién hé v6i nhau la khi gia
tri focus 16n thi khoang cach gitta Camera va mit phang chiéu ting 1én va field of
view (goc quan sat) giam di. Va ngudc lai géc quan sat tang 1én khi gia tri focus bé.

e Zoom: Khi ching ta phong to tranh anh hay phim, thi &nh ma ta nhin thy dudc kéo
rong ra. Tiic 1a canh dugc md rong ra ma khong can phai dua Camera lai gan. Day
chinh 12 co ché zoom trong Papervision3D.

e Mbi quan hé giita Zoom, Focus va Field of View: Néu gidm gi4 tri cia zoom hoic
focus thi gia tri field of view cling giam. Ngudc lai, tang hodc giam field of view sé
lam cho gia tri focus ting hodc gidm tuong ting, nhung khong 1am thay d6i gia tri
cuia zoom.

e Near va Far: Khi cat mot hinh bang hai mit phang gin va xa thi gid tri near va far
chinh 1a khoang cich giita Camera dbi v6i mit phang gan va mit phang xa tuong
ung. Dat gia tri cho thudc tinh near cting nhu gan cho focus.

Papervision3D xay dung bon loai Camera:

Target Camera 12 loai Camera ludn huéng nhin dén 1 dich. Kiéu dit liéu thudc tinh
cua Target Camera la DisplayObject3D.

Free Camera hoat dong nhu target Camera ngoai trit khong c6 dich d€ huéng vao.
NO Iudn nhin theo hudng thazlng tién theo truc z trong hé toa do 3 chiéu.

Debug Camera: khi xdy dung mdt chuong trinh 3D Flash dua vao Papervision3D
chiing ta c6 thé sé thiéu s6t phan nao diy trong khong gian 3D. D€ luu trit vi tri Camera
va nhiing cai dit cho ngudi ding ki€m tra lai chuong trinh cia minh Ia ly do tao ra
Debug Camera. Debug Camera xay dung nhiing cich diéu huéng chuong trinh st dung
ban phim va chudt, dong thdi hién thi nhitng théng ké nhiing gi sé tiép tuc xay ra véi
chuong trinh.

Spring Camera: la ki€u Camera ludn di chuyén theo ddi tugng trong chuong trinh.
Khong chi vay, n6 con c6 hiéu ting 10 xo khi ddi tuong ting téc hoic ré. Spring Camera
st dung nhiing tinh chét vat ly, tao ra mot 10 xo theo tudng tugng gitta Camera va dbi
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CHUONG 2: CO SO LY THUYET

tugng. Khi dbi tugng di chuyén, 10 xo ndy sé dudc kéo gidn ra hoic co lai, tao ra su di
chuyén lién tuc trong nhu that.

Di spl ayhj ect 3D

Caner aCbj ect 3D

Camer a3D

DebugCaner a3D Spri ngCaner a3D

Hinh 2.17: Camera trong Papervision3D

Viewport

Viewport 12 mot ving chiia hién thi nhitng gi Camera ctia chuong trinh thiy dugc .
C6 thé tudng tugng nhu n6 1a dng kinh ctia Camera, thé hién mot phan trong scene 3D .
Budc cat xén dbi tuong dudc thuc hién véi viewport.

Sprite I Vi ewport 3D

Vi ewpor t 3D

Bi t mapVi ewport 3D

Hinh 2.18: Viewport trong Papervision3D

Object

Mot hinh trong khdng gian 3D dudc goi la vat thé hay dbi tuong 3D, hay Display-
Object3D trong Papervision3D. Cac dbi tuong cd ban dudc xay dung sin trong Paper-
vision3D la: diém 3D, dudng thang, hinh nén, hinh lap phuong, hinh tru, mdy bay gidy,
may bay, hinh ciu.
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CHUONG 2: CO SO LY THUYET

Material

Chét liéu dugc st dung trong Papervision3D dé t6 phii 1én bé mit dé tao cho dbi
tuong 3D trong that, séng dong va dep mat. Viéc mo hinh héa déi tuong 3D dudc thuc
hién thong qua xay dung tu cac tam giac.

Render

Dé vé 1én khung nhin ta can dén render engine (mdy vé). N6 lién tuc cip nhat nhiing
gi xdy ra trong khung canh & khong gian 3D ma Camera ghi lai va vé lai trén khung hinh
(viewport).

Abstract Render Engi ne | Render Engi ne

A ! A

1
_ . i !
Basi cRenderEngine |- _ _ _ . 1 1

A4

LazyRender Engi ne

Quadr ant Render Engi ne

Hinh 2.19: Xay dung Render

2.43 Mot s6 két luan
MBoi quan hé giita Papervision3D va AS 3.0

Papervision3D dua vao ngon ngit AS 3.0 dé xay dung phuong phap hién thi d6 hoa
3D. Céc tinh chét tao hoat hoa, chuyén dong, hiéu tng dudc déu thira k& va md rong tir
AS 3.0.

So sanh OpenGL va Papervision3D

Cach vé dbi tugng, co ché hoat dong ctia OpenGL va Papervision3D c¢6 mot sd
khac biét la:

e Papervision3D st dung hé truc toa do phai'? con OpenGL st dung hé toa do trai 14,

Btryc z di vao trong
14trl,lc z dira
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CHUONG 2: CO SO LY THUYET

e Thuit todn x4c dinh mit hién ma OpenGL st dung 1a z-buffer' trong khi Papervi-
sion3D st dung thuét toan painter’s algorithm °.

e Papervision3D Ia thu vién hd tr¢ cho viéc 1ap trinh, OpenGL khong chi ho trg 1ap
trinh ma con giao tiép v6i phan ciing dd hoa ctia thiét bi cai dit no.

So sanh Papervision3D véi OpenGLES

Papervision3D c6 thé thuc thi nhu OpenGL, OpenGLES chi st dung mot phan cac
ham API cua OpenGL, do d6 chuong trinh 3D tu Papervision3D dep va phong phu hon.
Hon nita co ché tuong tac v6i Flash ciing ting thém su hip dan, 16i cudn.

Thu vién Papervision3D dudc xay dung v6i nhiéu ham, hd trg 14p trinh t6t dé tao ra
cdc chuong trinh 3D dep mat. Viéc 1ap trinh OpenGLES gip kh6 khin khi phai can nhac
dén tai nguyén hé thong ma chuong trinh st dung, trong khi véi Papervision3D viéc nay
dugc may ao xu ly.

Nhu vay lua chon Papervision3D dé phit trién xay dung do hoa 3D dé thuc thi trén
thiét bi nhing mang lai nhiéu uu diém hon OpenGLES.

2.5 MGdi truong do hoa OpenGLES trén Power VR

Tuong tu Papervision3D, OpenGL va OpenGLES ciing 1a thu vién hd trg dd hoa
3D. OpenGL dudc st dung trén mdi trudng PC con OpenGLES st dung trén thiét bi
nhiing. Khi mét ép tin dudc tao khi stt dung OpenGL, st dung né d€ thuc thi trén moi
trudng thiét bi nhiing véi OpenGLES thi sé c6 nhiing thanh phan khong xuit hién dugc.
B&i vi, chi c6 10% cac ham trong OpenGL dudc st dung 3 OpenGLES, 50% s6 ham dé
tt OpenGL phai chinh sita thay ddi v6i tham s sao cho sit dung it tai nguyén hon. Béi
vi ning luc xt 1y cda thiét bi nhiing bi han ché hon.

V6i méi trudng gia 1ap trén PC md phong PowerVR insider !7 dugc cung cip cho
ngudi phat trién phan ciing va phan mém trén thiét bi nhing. PowerVR dua ra mot gii
phap manh mé, linh hoat cho viéc thuc thi nhiing ing dung 2D/3D véc t6 v6i GPU '8 bao
gdm ca xt 1y, tao 4nh 2D/3D ma héa - gidi ma Video. Tat ca cac API chinh dugc hd trg
bao gédm: OpenGLES 2.0/1.1, OpenVG 1.1, OpenGL 2.0/3.0, DirectX 9/10 va OpenCL.
Pic biét véi cac phién ban tiép theo (tif phién ban 5), PowerVR cung cip giai phap cho
tat c4 cac dang tiép theo ctia d6 hoa 3D, 2D, d6 hoa véc to cho thiét bi nhiing véi cac ky

15 bo dem z

16Thu4t todn ngudi thg son

17Mbt chip d6 hoa nhiing hd trg thuc thi OpenGLES 2.0
8Graphics Processing Unit
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CHUONG 2: CO SO LY THUYET

thuat chéng ring cua, va dua cac chiic ning xt 1y hinh 4nh chuyén sau.

Trén thuc té, PowerVR di trd thanh chip xi Iy d6 hoa phd biét nhat st dung trong
dién thoai di dong dé hién thi hinh 4nh 2D, 3D, ting toc do hoa véc to ' va dudc st dung
bdi cac cong ty, tap doan dién ti hang du thé giéi.

19v6i phién ban cao cp
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Ky thuét xit Iy do hoa 3D Flash

Dua vao phan co s6 ly thuyét & trén, chuong nay sé mo ta bai todn dong thdi néu ra
phuong phap gidi quyét va mo hinh minh hoa cho giai phap trén.

3.1 Mo ta bai toan

Do du 4n mang tinh dai ha, & thoi diém hién tai ching t6i chi ding lai & mitc do
tim hi€u, phan tich va kiém thit cic ma nguén mé mot cach tbi thiéu dé dua ra tinh thuc
thi cua du an.

Trong pham vi du 4n, ching tdi sé xay dung k¥ thuat xi ly 3D Flash trén hé thong
nhing (trude hét 1a gid 1ap c6 hd trg do6 hoa OpenGLES 2.0 nhu PowerVR SDK !. St
dung Gnash d& xiy dung trinh xi ly Flash, hién thi Flash Video nhdm muc dich thuc thi
dugc 3D Flash ctia Papervision3D. Tiép diy, chiing t6i s& dua md hinh gia 1ap 1én thiét
bi di dong dé choi dudc 3D Flash.

3.2 Mo hinh dé xuét

3.2.1 Y tudng

Tit nhitng tim hiéu vé ly thuyét & chuong hai, két hop v6i yéu cau clia bai toan dit
ra ching t6i c6 mot s6 nhan xét.

e Viéc xti ly dd hoa 3D Flash ciing theo co ché xi ly AS 3.0. Papervision3D dudc
phat trién dua trén AS 3.0, k§ thuat vé tuong tac, su kién v6i ngudi dung hoan toan
tuong tu. C4c vat thé 3D cling dudc mo hinh tir cac ddi tuong co ban cta AS 3.0.

IPowerVR di gi6i thiéu trong chuong hai
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CHUONG 3: KY THUAT XU LY bO HOA 3D FLASH

Tt Flash Player phién ban 9 trd di c6 thé hién thi Papervision3D ma khong can phai
cai dat thém thu vién nao;

e Miy 40 AVM2 ctia Gnash chua hd tr¢ hét cho AS 3.0 nén Papervision3D khong
choi dudc trén Gnash. Phan hién thi cia Gnash hd trg nhiéu cong nghé, nén tang do
hoa (OpenGL, agg, gtk, ...) chiing té xii 1y hinh 4nh ctia Gnash t6t;

e Mdy 40 Tamarin-AVM2 thuc thi ngdn ngit AS 3.0 v6i hiéu ning cao, tdi uu viéc van
hanh bdi bo bién dich JIT va co ché quéan ly bd nhé MMgc 2 Xit ly 3D Flash ctia
Papervision3D ciing nhu véi AS 3.0 nén may 4o Tamarin-AVM?2 c6 th€ dam trach
tot v6i dd hoa 3D.

3.2.2  Giai phap

Theo y tudng trén, d€ xi ly d6 hoa 3D cta Papervision3D chiing tdi can c6 mot
mdy 4o thuc thi AS 3.0. Két hop dau ra cia may 4o nay véi phan hién thi Gnash sé cho
ra két qtia hién thi 3D Flash. Vi vy, gidi phap st dung mdy 4o tamarin- AVM2 cho viéc
xti ly 3D ctia Papervision3D, két hdp véi chiic ning hién thi do hoa ctia Gnash sé thu
dugc may chai 3D Flash hiéu qua. Giai phap dudc minh hoa bdi hinh 3.1

e V6i AS 1.0 va 2.0 viéc thuc thi ABC dudc tiép tuc véi may 40 AVMI ctia Gnash.

e VGi AS 3.0 va Papervision3D dugc xu ly bdi may ao tamarin-AVM2. Sau khi xt ly
ABC, tamarin-AVM2 chuyén dau ra cho Gnash thuc hién buéc hién thi.

Rendering

ActionScript Gnash AVM1 @

Bytecode AS1,2
Displaying >
SWF
Tamarin AVM2
A > NanoJIT
AS3

OpenGL|ES

\ 2

\4

Papervision3D

Hinh 3.1: M hinh két hop tamarin va Gnash

2Phén Tamarin, chuong hai

26



CHUONG 4
Thuc nghiém

Trén co s6 thuc nghiém nay, ching toi c¢6 st dung cic du 4n nguén md thuc thi
Flash khac nhau dé€ dua vao so sanh tim ra phuong 4n tdi vu cho hé thong.

Trong phan thuc nghiém nay chiing ti c6 st dung mot s6 cong cu bao gdm:
e B cong cu phit trién Java: JDK
e B0 lap trinh phat trién Flex Builder 3.
e B0 bién dich Flash nguén mé Flex SDK 3.4

e Cong cu tach ma ABC tu cac tép SWF “abcdump” trong goi tamarin-central
Moi truong thuc nghiém:
e B xt ly: Intel Core 2 Duo 1.6GHz

e BO nhé RAM: 1.5GB
e Hé diéu hanh : Ubuntu 9.10 / Linux

M0 hinh thuc nghiém nhu hinh 4.1 gdm cdc bu6c nhu sau:

e St dung b phat trién Flex Buider c6 st dung thu vién Papervision3D dé€ sinh ra tép
SWF.

e Dung cong cu abcdump trong goi util clia tamarin dé tach tép SWF Papervision3D
sang dang ABC. Phan phu luc B néi chi tiét hon vé céch thiic thuc nghiém st dung
cong cu “abcdump”.

e Thuc thi tép ABC v6i may ao tamarin.
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CHUONG 4: THUC NGHIEM

Flex Builder <:| Papervision3D

\4
SWF abcdump/tamarin

OUTPUT

~ ~ Ao -~
AS2,3,Papervision3D > ABC > tamarin-AVM2 >

Hinh 4.1: M6 hinh xu ly 3D
4.1 K&t qua thuc thi

4.1.1 Ciu tao ciia ABC

St dung cong cu “abcdump” trong goi tamarin-central, chung t6i tach dudc thanh
phan ABC ctia céc tép Flash AS 3.0. Véi Papervision3D, ciing sinh dudc tép ABC tuong
ting. Tir nhiing phép bdc tich nay, chiing toi hi€u rd dugc ban chit thanh phan cia tép,
dong thdi nam dudc cd ché nhan dau vao clia mdy 4o tamarin-AVM?2.

4.1.2 Chu hinh phan citng can thiét

D& thuc thi dudc do hoa 3D Flash ctia Papervision3D, thiét bi di dong tdi thi€u can
phai c6 chip ho trg xit Iy OpenGLES va c6 kha van hanh may 4o tamarin va Gnash. Dua
vao nhitng thuc nghiém vé do hoa, chiing tdi dua ra cau hinh tdi thi€u d€ c6 thé dap tng
cho viéc xtt 1y 3D Flash. CAu hinh dé xuét nhu & bang dudi:

Bo xtu ly Toc dd xtily | Bo nhé RAM t6i thiéu
ARM v7 PBX A9 600 - 800 MHz 128MB
ARM v7 PB A8 550 MHz 64MB
ARM v6 RealView EB | 200 - 400 MHz 32MB
ARM v6 RealView PB | 200 - 400 MHz 32MB

4.2 Minh hoa thuc nghiém

St dung mdi trudng phat trién 1ap trinh Flex Builder két hop véi thu vién Papervi-
sion3D, chung t6i tao ra chuong trinh 3D Flash don gian.
Tép Flash chay trén phan mém Flash Player, hién thi nhu hinh 4.2. Vi du minh

hoa hinh 14p phuong quay trong khong gian 3D. Poan ma Papervision3D dung dé€ tao
chuong trinh trén dudc ndi chi tiét trong phan phu luc C
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CHUONG 4: THUC NGHIEM

(S| Adobe Flash Flayer 3 ImEImE)

@ File View Control Bookmarks Help

' URL: |['home/sonlv/Desktop/Hellowaorld.swf

mylnesis HelloWorid.son

Hinh 4.2: Thuc thi 3D cua Papervision3D trén Flash Player

Khoa ludn nay dang trong giai doan thuc hién cua du an nén chua c6 thuc nghiém
trén thiét bi nhing. Tuy nhién, két qua sau khi hoan thanh du 4n, ching toi xdy dung moi
trudng xt ly 3D Flash trén thiét bi di dong ma chit luong hinh anh va toc do xi 1y dat
nhu minh hoa trén.
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CHUONG 5
Két ludn va huéng phat trién

51 Kétluan

Trong giai doan du cta du an, ching ti da dat dugc mot s6 két qua: hi€u co ché
xt 1y, xay dung do hoa 3D Flash-Papervision3D, co ché hién thi Flash ctia Gnash, kiém
tra tinh kha thi st dung mdy 4o Tamarin, va dé ra gidi phdp cho may Flash xi ly 3D-
Paperision3D. Giao doan tim hiéu, xdy dung cdc van dé ly thuyét niy 1a nén ting cho
viéc xay dung mo hinh thuc thi 3D Flash trén thiét bi di dong. V4i thdi gian khong cho
phép,

5.2 Hudng phat trién

Trong khudn khd nhiing gi da thuc hién, ching t6i da chiing minh tinh kha thi cho
viéc xit 1y 3D Flash trén thiét bi nhiing. Pong thdi, ly thuyét va mo hinh da xay dung
dugc 1a co s6 cho céc budc tiép theo ctia du an d€ dua hé thong xi 1y Flash hoan thién
trén hé thdng nhiing, mdi trudng OpenGLES. Hon nita, nhiing thuit todn xt ly 3D sé&
dua vao ly thuyét tim hiéu vé Papervision3D.
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Kiéu va tap 1énh trong AVM2

A.1 MGt s6 kiéu dir liéu trong AVM2

e int (nguyén) biéu dién gia tri nguyén do 16n 32bit, khoang gid tri ctia n6 la:
e uint (nguyén khong diu) c6 do dai 32bit, gid tri nam trong khoang
e double (sb thuc diu phdy dong)

e string (xau ky tu) bi€u dién lan ludt cic ky tu Unicode. String  dang UTF-8 va do
16n ¢6 thé 1a 2

e namespace
e null bi€u dién khong dbi tuong nao.

e undefined bi€u dién khong c6 gid tri

A.2 Tom tat tip 1énh AVM2

Céc 1énh chi dinh kiéu dii liéu ma né thuc hién bdi hau té & sau tén 1énh nhu : _b
(Boolean) , _a (any), _i (int), _d (double), _s (string), _u (unsigned), _o (object).

e L&nh tai va luu. Truy cap vao thanh ghi cuc bd thong qua nhiing 1€nh sau: getlocal,
getlocalO, getlocall, getlocal2, getlocal3, setlocal0, setlocall, setlocal2, setlocal3.

e Lénh vé s6 hoc. Phép cong thuc thi bdi nhitng 1énh: increment, increment_i, inclo-
cal, inclocal_i, add, add_i. Phép trit gdbm: decrement, decrement_i, delocal, delo-
cal_i, subtract, subtract_i. Phép nhan chia: multiply, multiply_i, divide va modulo.
DPé dio dau gi4 tri dung: negate, negate_i.
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Phu luc A. Kiéu va tdp lénh trong AVM2

e Phép tinh trén bit: bitnot, bitand, bitor, bitxor, Ishift, rshift, urshift.

e Chuyén ddi kiéu trong ngdn ngit AS 1éng 180, dbi tugng c6 thé chuyén déi kiéu dit
liéu dé thuc hién cac phép toan. Trong mot vai trudng hop, chuyén ddi kiu yéu
cau 1énh coerce gém: coerce, convert_b, coerce_a, convert_i, convert_d, convert_s,
convert_u, convert_u va convert_o.

e tao dbi tuong va diéu chinh cic 1énh bdi: newclass, newobject, newarray, newac-
tivation. Goi1 cac ham constructor: constructor, constructsuper va constructprop.
Namespace dudc tao dong bang dxns va dxnslate.

e Quan ly Stack (ngin xép): pushnull, pushundefined, pushtrue, pushfalse, pushnan,
pushbyte, pushshort, pushstring, pushint, pushdouble, pushscope va pushnames-
pace. Pop dé ldy gid tri khoi dau ngin xép, swap chuyén déi gid tri ctia 2 gia tri &
trén.

e Lénh chuyén diéu khién: 1énh nay chuyén viéc thuc thi t6i mot 1énh khac 1a cic clu
truc ré nhanh: iflt, ifnlt, ifnle, ifge, ifngt, ifnge, ifeq, ifne, ifstricteq, ifstrictne, iftrue
va iffalse. Lénh label dung d€ vi tri dich cua 1énh ré nhanh.

e Goi ham va tra vé ctia hAm dudc thuc hién bdi ham: call d€ goi ham. Céc kiéu goi
tinh, dong, goi phuong thiic cua 16p co sé nhu sau: callmethod, callstatic, callsuper.
D& 14y gid tri trd vé: callpropvoid, callsupervoid dudc st dung trong callproperty va
callsuper tuong ung.

e Lénh vé bt 16i: throw

e Lénh g rdi chuong trinh: debugfile va debugline chi ra gi4 tri & thoi diém cu thé
dé tim ra ch6 khong hop ly.
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PHU LUC B

Cong cu Abcdump / Tamarin

G6i tamarin-central cung cip cong cu abcdump. Ching toi sit dung bo bién dich
asc' d€ tao tép thuc thi ctia abcdump trén moi trudng Ubuntu/Linux.

St dung vi du nhu chuong trinh § hinh 4.2 va abcdump tach ra duge doan ma cé
phan dau:

decompressed swf 105344 —> 240585
size [Rect 0 0 10000 7500]
frame rate 24

frame count 1
FileAttributes 4b 0%

77 (invalid) 458b 0%
EnableDebugger2 31b 0%
DebugID 16b 0%
ScriptLimits 4b 0%
SetBackgroundColor 3b 0%
ProductInfo 26b 0%
FrameLabel 11b 0%

DoABC2 239972b 99%

Dua vao phan dau ma ABC thu dudc thong tin vé t&p Flash Papervision3d 1a: kich thudc,
toc do khung hinh, s6 khung, thudc tinh . . ..
Phan tiép theo:

abc name framel
magic 2e0010

Yactionscript compiler
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Phu luc B. Cong cy abcdump/tamarin

Cpool numbers size 233 0 %

Cpool strings count 3143 size 90348 37 %
Cpool namespaces count 326 size 954 0 %
Cpool nssets count 69 size 749 0 %
Cpool names count 1626 size 6712 2 %
MethodInfo count 1122 size 8757 3 %
Instancelnfo count 126 size 9211 3 %
ClassInfo count 126 size 1852 0%
Scriptlnfo size 954 0 %

MethodBodies count 1062 size 120186 50 %

Phan nay cung cip thong tin vé cac dbi tuong, 16p trong tép Flash trén.
Phan cubi cung (trich din) cic 1énh can dudc AVM thuc thi theo kich ban:

OPCODE SIZE % OF 110533

getlex 11012 9%
getlocal 5690 5%
setproperty 3874 3%
initproperty 3224 2%
debugfile 3123 2%
callpropvoid 2698 2%
pushstring 596 0%
kill 552 0%
convert_u 6 0%
ifstricteq 4 0%
bitor 4 0%
greaterequals 4 0%
throw 3 0%
pushundefined 2 0%
modulo 2 0%
strictequals 2 0%
in 2 0%
Ishift 1 0%

SymbolClass 15b 0%
ShowFrame Ob 0%
End 0Ob 0%
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PHU Luc C
Ma nguon chueng trinh Papervision3D

package {
import flash.events.Event;
// Import thu vien xu ly su kien cua Flash AS 3.0
import org.papervision3d. materials.ColorMaterial;
/!l Import thu vien mau cua Papervision3d
import org.papervision3d. materials.utils.MaterialsList;
// Import chat lieu
import org.papervision3d.objects.primitives .Cube;
/! Import hinh lap phuong trong Papervision3d
import org.papervision3d.view.BasicView;
// Thua ke lop BasicView trong goi view de tao khung hien thi
public class HelloWorld extends BasicView { // Khai bao lop
private var cube:Cube;
private var matList: MaterialsList;
private var color:ColorMaterial;
public function HelloWorld() {//Bat dau ham khoi tao
color=new ColorMaterial (0x000000);// Khoi tao mau den
matList = new MaterialsList ();
matlList.addMaterial (color, "all ");// gan mau
cube=new Cube(matList);
// Khoi tao doi tuong hinh lap phuong
scene .addChild (cube);
// Them hinh lap phuong tren khong gian 3D
startRendering ();
// Thuc hien ve len viewport
}// ket thuc ham khoi tao
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Phu luc C. Minh hoa md ngudn chwong trinh Papervision3D

override protected function
onRenderTick(event: Event = null):void {
cube.yaw (2);//tao quy dao
cube.roll (2);//tao quay cho vat the
super .onRenderTick(event );//

}// ket thuc phuong thuc onRenderTick
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