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Tﬁ'ng quan

Tf;ng quan

Khéa luan ndy mang t6i nhitng hiéu biét, k¥ thuét co ban vé cach thé hién FlashVideo
dua trén Gnash nham huéng t6i muc tiéu cta du 4n tai phong thi nghiém Toshiba-Coltech
vé "3D Visualization Framework". Trong giai doan dau tim hiéu ctia du 4n, chiing toi da
tim hiéu vé may 4o ActionScript va mot s6 ky thuat khéc lién quan t6i cong nghé Adobe
Flash, cach thé hién d6i tuong dd hoa 3D thong qua thu vién ngudn mé PaperVision 3D.

Abstract

In this thesis, we present our investigation in Flash technology and its details. This
thesis is a part of jointed project of Toshiba-Coltech laboratory in 3D Visualization
framework, that takes us to approach the technology from learning new techniques of
ActionScript virtual machine and 3D graphics with OpenGLES 2.0 environment. The
first part is to be done by me - Dinh Anh Thai, and the other will be done by Le Viet
Son.
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Tém tat ndi dung

Cong nghé 3D ngay cang dudc st dung rong ri va phd bién t6i ngudi st dung, tir
ngudi dung pho thong t6i nhitng chuyén gia cong nghé. Hién nay, cong nghé 3D da va
dang phat trién manh nhim mang t6i mot thé hién dd hoa séng dong, gan véi cudc sébng
thuc cho con ngudi. Cung véi su dinh huéng cua Tap doan Toshiba, phong thi nghiém
cong nghé phan mém Toshiba-Coltech ciing hudng téi nghién ctiu cong nghé nay- Ky
thuat hién thi do hoa 3D trén hé thong nhiing.

Sau qud trinh lua chon cong nghé dé thuc hién d6 hoa 3D trén hé théng nhing,
ching t6i huéng t6i stt dung cong nghé Flash- Cong nghé doc quyén cung cip bdi Adobe
Systems Incorprated. Flash véi uu diém gon nhe, dé dang thuc thi trén nhiéu nén tang,
mdi trudng khac nhau va dude st dung phd bién trén rat nhiéu hé thdng khac nhau: hé
thong y t&, PC, thiét bi cam tay, do gia dung. ..

Adobe Flash( Tén goi khac: Macromedia Flash) 12 mot cong nghé chifa nén tang
da phuong tién dugc st dung d€ tao hoat hoa, video, va cic tuong tac gdm MacroMedia
Flash- Chuong trinh tao ra cdc tap tin Flash, va Flash Player- Ung dung c¢6 nhiém vu choi
va hién thi céc tap tin Flash. Flash dung k¥ thuit d6 hoa vector va dd hoa diém(raster
graphics). Flash di kem v6i cung mdt ngdn nglt kich ban ri€ng goi la ActionScript,
ActionScript dudc st dung dé tao cdc tuong tic, cdc hoat canh, hanh dong trong phim
Flash.

Trong thdi gian thuc hién khéa ludn, chiing t6i da co ban nam dudc k§ thuat hién thi
va thuc thi d6 hoa, cach xit 1y su kién dé hién thi cac ddi tuong trong tép tin Flash, cach
dé€ chuong trinh choi Flash dung dé thuc thi tép tin SWF. Dua trén mot s6 ma ngudn md,
t6i dua ra giai phap thé hién 3D trén phan mém ngudn md Gnash két hop v6i Tamarin.
Hién tai, Gnash chi hd trg thuc thi d6 hoa 2D cho tép tin Flash va Tamarin 1a may 4o
ActionScript ngudén mé dudc Adobe cung véi Mozilla cung cip cho cong dong nhung
khong cung cip kém theo cach hién thi dd hoa cho tép tin Flash.

P& thuc hién giai phap, ching t6i dé xuit mo hinh cho viéc két hop Gnash véi
Tamarin va cling v6i d6 1a phuong phap thuc thi. Bing viéc thém mdy 40 méi, Gnash s&
hd trg t6t hon cho ActionScript 3 va qua d6 sé hd trg thuc thi hiéu qua nhiing phién ban
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sau ctia SWF( phién ban 9 va 10). Trong ActionScritp 3 da hd tr¢ nhiing ddi tugng co
ban, hiéu ing don gian cho do hoa 3D, do d6 vdi md hinh méi nay, Gnash sé thuc thi
dudc dd hoa 3D. Bﬁng viéc st dung thu vién do hoa 3D hé trg cho ActionScript 3, hoan
toan c6 thé tao dudc nhiing hiéu ing, phim Flash 3D phic tap.

Trong khoéa luin nay, t6i da thuc hién mot chuong trinh dé thé hién ky thuat hién
thi FlashVideo dua vao Gnash ddi v6i tép tin SWF va hién thi tién trinh xG ly cdc dbi
tugng ActionScript.
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Bang tir viét tat

Tur viét tat Tir hodic cum tu

3D 3 Dimension(ba chiéu)

abc ActionScript Byte Code

AS ActionScript(Ngdn ngtt kich ban cia cong nghé Flash)
AGG Anti-Grain Geometry(Engine thé hién d6 hoa 2D)
API Application Programming Interface

AVM ActionScript Virtual Machine( May ao ActionScript)
GUI Graphics User Interface(Giao dién ngudi dung do hoa)
LIR Low-Level Intermediate Representation

LLVM Low-Level Virtual Machine

MIR Macromedia Intermidiate Representation

OpenGL Open Graphics Library(Thu vién do6 hoa 2D va 3D)
OpenGLES | OpenGL Embeded Systems(Thu vién do hoa OpenGL cho hé thong nhing)
PC Personal Computer( May tinh ca nhan)

PP3D PaperVision 3D (Thu vién Flash 3D)

JIT Just-in-time

SWF Small Web Format hoac Shockwave Flash

VM Virtual Machine( Mdy d0)

ZCT Zero Count Table

Bang 1: Bang tir viét tat
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CHUONG 1
Dat van de

1.1 Thuc trang

Ngay nay, cling v6i su phat trién ctia khoa hoc k¥ thuit cong nghé, thiét bi dién ti
da trd thanh cong cu hd trg hitu ich trong cong viéc ctia con ngudi. Nhitng thiét bi nay
dudc san xuit, st dung trong hau khip cic linh vuc cta xa hoi, tif san xuit cong nghiép
t6i san xuat nong nghiép va cung cap dich vu. Céc thiét bi dién tif 1am cudc sébng con
ngudi trd nén don gian, thuén tién hon, ting ning suit, hiéu qua. . . Nhiing thiét bi dién ti
nay, tif nhitng thiét bi 16n nhu robot trong cong nghiép, nhitng siéu mdy tinh. . . t6i nhiing
thiét bi nhd bé, gan bé véi tiing ca nhan nhu mdy tinh ca nhan, PDA...da hd trg cho
ngudi st dung mot cach hiéu qua. Do nhu cau ctia con ngudi ludn ludn thay ddi, nhiing
thiét bi nay ciing thay d6i khong ngiing, lién tuc d6i mdi, dua ra nhiing dic diém méi dé
hd trg cho nhu cau dé.

Thiét bi dién t ho trd ca nhan dudc san xuat véi muc dich cung cap cho sb luong
16n ngudi dung, va trong s6 ndy phan 16n 1a ngudi dung phd thong. Vi vay, thiét bi d6
phéi dé st dung, v6i giao dién than thién. Trong nhiing nim gan day, ky thuit nén tang
st dung dd hoa 2D di c6 nhitng buéc tién méi véi su xuét hién ctia dd hoa 3D da mang
dén nhiing thiét bi dau tién st dung d6 hoa 3D dudc st dung rong rdi nhu Tivi 3D, dién
thoai di dong 3D...Su phat trién ctia cong nghé niy nham nham mang téi su thda man
nhu cau ngay cang cao clia ngudi dung vé thim my, vé chiic ning. . . clia sin phiam.

Mot van dé d6i vé6i thiét bi hd trg ca nhan néi riéng va thiét bi nhing néi chung:
ning Iuc han ché cia bd xt 1y, dung luong luu trit cia bo nhé va bd nhé thuc thi. . . Nhiing
ting dung thuc thi trén PC nhung khong thé thuc thi trén thiét bi nhiing nén nhiing k§
thut xt 1y hinh 4nh théng thudng tit 2D sang 3D 4p dung cho PC c¢6 thé sé khong dudgc
ap dung ding dan véi hé nhiing. Nhitng dic di€ém nay din dén nhu cau phat trién hé
thong d6 hoa khong phu thudc nén tang( hé diéu hanh, ning luc xi ly. ..) va dic biét 1a
tinh gon nhe, don gidn va c6 kha ning tao nhiing hiéu ing 3D mot cich mém mai, uyén



CHUONG 1: DAT VAN PE

chuyén. Tru6c nhu ciu d6, chiing toi da lua chon cong nghé Flash, mot cong nghé hién
nay dugc st dung rat phd bién vi tinh truc quan, tinh gon nhe va c6 kha ning hd trg kha
tot d6 hoa 3D.

1.2 Hudng tiép can

Trong khudn khd hogp tac gitita trudng Pai hoc Cong nghé- PHQGHN va tap doan
Toshiba, trung tAm cong nghé phan mém thudc tip doan da dua ra bon md hinh sit dung
cac k¥ thuat dd hoa 3D khéc nhau: Compiz Fusion( C/C++), Flash, Qt va Wide Studio.
Sau khi so sanh c4c dic diém, uu va nhudc diém cida ting k¥ thuat, trung tam da thong
nhat dung Flash dé thuc thi dd hoa 3D véi su hd trg ctia PaperVision 3D[1].

V6i muc dich dinh hudéng nghién ciu bat kip véi trinh do thé gidi, dudc su hd tro
tlf trung tam, chung tdi tién hanh nghién ciu ky thuit xay dung 3D cho thiét bi nhing,
day 1a xu huéng méi dang dudc phat trién kha manh trén thé gidi trong thdi diém nay.

Muc dich clia qua trinh nghién cdu 12 xdy dung mot chuong trinh khung! hién thi
giao dién ngudi diung dd hoa 3D dua trén cong nghé Flash, dugc thuc thi béi chuong
trinh choi Flash? hd tr¢ OpenGLES 2.0. Huéng nghién ctiu ndy con bao gém thuit toan
hién thi 3D truc quan dua trén nhiing thu vién 3D va thu vién hién thi truc quan trén
cong nghé Flash da c6 san( PP3D[1], Flare[2]...). Cing vé6i d6, du 4n can nghién ctu
viéc phan tich dit liéu d€ hién thi truc quan 3D dua trén phuong phdp udc luong. Muc
tiéu can dat dugc cta dy 4n 1a cung cap mot chuong trinh khung cho viéc hién thi dit liéu
tryc quan 3D dua trén Flash, cung véi nhiing hiéu tng sinh dong, chay mugt ma trén hé
théng nhing st dung OpenGLES, thuc thi bdi chuong trinh choi Flash.

%-‘—
Hinh 1.1: Vi du vé hién thi truc quan 3D

Nhiém vu

' Framework
2Flash Player
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D6i v6i thiét bi nhiing viéc tao ra giao dién dd hoa 3D tit OpenGLES 1.1/2.0 truc
tiép 1a rat phic tap, vi 18 d6 chiing ta can phai xay dung mot chuong trinh khung dé€ gidm
thi€u su phtc tap niy. Ngoai ra, mot vai san phdm dudc cung cap bdi Toshiba da ducc
cai dit ting dung Flash nhu dién thoai di dong, tivi sd, mot s6 ing dung phan tich dit
liéu. ..

Nhung céc thiét bi ctia Toshiba, nhiing ting dung ducc cai dit chi méi hd trg hoat
hoa 2D va can phai dudc cai tién d€ thuc thi 3D trén Flash Lite. Toshiba da c6 mot sd
ting dung vé phan tich dit liéu truc quan va by git can phai céi tién d€ phu hop véi cong
nghé Flash.

Trong thdi gian nghién cdu hién tai, ching t6i huéng t6i muc tiéu xay dung mot hé
théng mdy 4o riéng dé thuc thi Flash va c6 hd trg 3D, nham huéng t6i muc tiéu thuc thi
trén thiét bi nhiing. D€ tién t6i muc dich nay, ching t6i tién hanh tim hiéu chuong trinh
choi Flash ma ngudn md Gnash, thu vién Flash 3D: Papervision 3D va dua ra gidi phap
cho viéc thuc thi trén thiét bi nhing.

Pé thuc hién dudc muc dich trén, nham hudng téi muc tiéu xiy dung dd hoa 3D
cho thiét bi nhiing, trong khudn khé khéa luan nay tap trung chii yéu vao viéc xac dinh,
tim hi€u va dua ra k§ thuat hién thi Flash truéc mat la trén hé thdng PC, va sau d6 sé la
hé théng nhiing dua trén bo xt Iy ARM.

1.3 Pham vi nghién citu

Trong giai doan tim hiéu dau, chiing t6i can phai tim hiéu chuong trinh choi Flash
ngudn md- Gnash dua 1én trén thiét bi nhiing va can thiép vao chuong trinh nay sao cho
c6 thé thuc thi hau hét cac phién ban clia ngdn ngli ActionScript( tuong ting 1a céc phién
ban ctia SWF) va xtt Iy d6 hoa 3D trén thiét bi nhiing.

Trong khudn kho khoa luan nay, t6i ¢6 nhiém vu tim hi€u k¥ thuat hién thi FlashVideo,
ludng xt ly trong Gnash, co ché thuc thi phim Flash va dua ra giai phép thuc hién do hoa
3D vao Gnash ciing nhu chuyén chuong trinh choi Flash 1én hé théng nhing. Nhiém vu
con lai tim hiéu céch thidc xay dung ddi tuong Flash 3D, nghién ctiu bién phap dé€ Gnash
thuc thi Flash 3D dua vao PaperVision 3D dudc giao cho ban Lé Viét Son.

Do day 1a mot van dé phiic tap lién quan dén nhiéu linh vuc: dd hoa mdy tinh, k¥
thudt xi ly Flash, cong nghé chay run-time, bd thong dich. . ., thoi gian thuc hién khoa
luan nay 1a khong dd nén két qua dat dudc chua dugc nhu mong doi ctia muc tiéu dé ra.
Trong thdi gian tiép theo, tdi s& tiép tuc hoan thién dé tai nay dé dat dugc két qua mong
muon.



CHUONG 2
Co s6 Iy thuyét

Flash dudc biét dén chi yéu trén céc trang Website v6i cac thé hién nhu: quing céo,
chiéu phim truc tuyén, tao cac thanh phan cho trang Web ciing nhu tao cic game tuong
tdc...bdi su gon nhe, tinh linh hoat va sinh dong. Flash 1a mot cong nghé dudc phat trién
bdi Macromedia va hién nay dugc biét t6i nhu mot sdn phidm ctia Adobe Systems. Véi
Flash, Macromedia va Adobe dua ra mot s6 ky thuat dudc ap dung cho cong nghé nay
nhu mdy ao, ngén ngit kich ban hanh dong( ActionScript), t&€p tin SWF, chuong trinh
choi Flash( Flash Player). ..

Do dic diém d6, Flash c6 nhiing k§ thuit riéng dé€ thé hién dbi tuong dd hoa, dic
biét 12 d6 hoa 3D. PaperVision 3D 1a mot thu vién hd trg dd hoa 3D cho Flash. Véi nhiing
co sd ly thuyét dugc gidi thiéu, chiing toi tién t6i xay dung mot hé thong riéng doc 1ap
v6i cong nghé Adobe Flash( gdm mdy 4o AS, qua trinh bién dich va thuc thi) trong thdi
gian toi.

2.1 ActionScript - Flash - SWF

2.1.1 Ngon ngu ActionScript

ActionScript[3] 12 mot ngon ngit 14p trinh huéng d6i tuong! véi cac d6i tuong nhu
class, interface va packages dudc dung nhu lénh kich ban(script) cho cac phim dung
Adobe Flash.

e ActionScript 1a ngdn ngtt kich ban dua trén ECMAScritpt[4]. ActionScript dugc su
dung chinh cho muc dich phat trién cdc thanh phan trén Website va thi hanh trén
ting dung Adobe Flash Player( Tép tin Flash- phan md rong c¢6 dang SWF 1a mot
dang dudc st dung trén cac trang web).

1Object-oriented programming language
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e ActionScritpt dugc thiét ké d€ dicu khién nhiing hiéu ing hinh anh vector 2D don
gian dudc tao bdi AdobeFlash. Nhiing phi€n ban sau nay cé thém chiic nang cho
phép tao tro choi trén web va v van nhiing ting dung Internet v6i di liéu media nhu
am thanh va hinh anh.

e ActionScript bat diu 1a mot ngon ngii kich ban cho cong cu Macromedia Flash va
hién tai dugc phat trién bdi Adobe Systems nhu 12 Adobe Flash. Nhiing phién ban
ban dau ctia Flash chi cung cip gidi han nhiing dic diém tuong tdc nhu nhiing hanh
dong don gian gom play, stop, getURL, gotoAndPlay

e Tut phién ban Flash 4 dugc phat hanh nam 1999, tap hgp nhiing hanh dong don gian
tré thanh ngon ngt kich ban nho véi nhitng kha nang méi nhu cho phép khai bao
bién, phuong thic, cau l1énh ré nhanh, lip.

2.1.2 Cong nghe Flash

Flash[5] 12 mot cong nghé nén da phuong tién thudng dudc sit dung dé€ tao hoat
hoa, video, tudng tac v6i cac trang web, va d€ phat trién nhiing Gng dung trén Internet(
trd choi, quang cdo. ..). Flash st dung k¥ thuit d6 hoa vector va do hoa diém dé€ tao hoat
hoa cho chit, hinh vé, anh, hd trd thuc thi ludng 4m thanh, video. N6 chifa bén trong mot
ngdn nglt huéng ddi tuong goi 12 ActionScript. D& hién thi ndi dung Flash, chiing ta phai
st dung mdt s& phan mém choi Flash nhu Adobe Flash Player hoic Flash Lite trén thiét
nhung.

Flash dudc gidi thiéu 1an dau vao nim 1996 bdi Macromedia va hién tai 12 Adobe
Systems. Tién than cla ing dung Flash 1a SmartSketch- Mot ting dung cho may tinh
duing buit chay trén hé diéu hanh Penpoint OS phat trién bdi Jonathan Gay, sau d6 dudc
dua vao phat trién trén hé diéu hanh Microsoft Windows va Mac OS.

Cho dén khi Internet tré nén phé bién SmartSketch dudc biét t6i v6i tén goi méi 1a
FutureSplash. Nim 1995, SmartSketch dudc thay doi véi dic di€m hoat hoa frame-by-
frame 2 v6i tén goi méi 1a FutureSplash Animator.

Nim 1996, Macromedia dua ra tén goi mdi la Flash, su viét tat ciia "Future” va
"Splash". Tép tin Flash dudc goi vé6i tén Shockwave Flash va ¢6 phan mé rong 12 .swf.

Flash 12 mdt cong nghé déng hoan toan, duge doc quyén sé hitu 100% bdi Adobe
Systems, mot cong ty cong nghé 16n cia My v6i nhiing san phdm ndi tiéng nhu: Adobe
PhotoShop, Adobe Reader, Adobe Creative Suite...Cac cong nghé cia hang dugc su
dung rong rdi trén toan thé gidi nhu chuong trinh doc tai liéu Adobe Reader - doc tép
tin .pdf>, chuong trinh choi Flash dudc bd sung vao trinh duyét web nhu Adobe Flash

2Khung hinh nbi tiép khung hinh
3Portable Document File, mot dinh dang tai liéu rat phd bién trén Internet
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Player tGi nhitng sén pham chuyén dung nhu Adobe Creative Suite. . .

Do dudc st dung rong rdi trén toan thé gidi, Adobe phd bién véi s6 luong kha 16n
cac tai liéu hudng dan st dung, huéng dan thi hanh, co ché. .. Tuy nhién, nhiing tai liéu
nay chi yéu huéng t6i ddi tuong 1a ngudi st dung cudi ciing( ngudi diing san phidm cia
hang) va khong hudéng t6i muc dich cung cip tai liéu dic ta k§ thuat cho nhiing ngudi
phat trién dua trén cong nghé niy. Viéc mot san phadm dudc phd bién mot cach rong rai
khong dong nghia véi viéc d6 1a cong nghé md. Nhét 14 khi nhitng san phdm nay dudc
ki€m sodt hoan toan va chi dudc gi6i thiéu bdi mot minh Adobe. Ho ¢6 quyén quyét dinh
tGi tuong lai cua cong nghé nay. ..

2.1.3 Tép tin Flash - SWF

SWEF( ShockWave Flash)[6] hodc té€n goi khac la Small Web Format hay Flash
movies hodc Flash games. Tép tin Flash c6 phan md rong 1a .swf va c6 thé dugc st dung
nhu mot thanh phan thém vio trén web.

SWF ¢6 thé dudc tao ra tif mot vai san pham ctia Adobe nhu Flash, FlexBuilder(
hoic dang MXMLC). Moi tép SWF déu bit diu bang phan Header, véi 3 byte déu tiép
theo 12 nhitng tag chifa cdc thong tin nhu dinh dang, dinh nghia dit liéu, cac hang. . . dudc
dic ta chi tiét trong tai liéu mo td SWF[6]. Thudc tinh FileAttributes chi can thiét cho
SWE8 va cac phién ban sau( hinh vé 2.1).

Header FileAttributes Tag Tag Tag End Tag
tag

Hinh 2.1: Ciu tric file SWF

Trong file SWF, cic tag c6 thé c6 1a tag diéu khién(Control Tag) va tag dinh
nghia(Defination Tag).

e Tag dinh nghia dinh nghia mot ddi tuong dudc biét dén nhu 1a dic diém cua dbi
tuong dudc luu trii trong danh sach thuat ngt.

e Tag diéu khién chiia nhiéu dic diém va cach diéu khién ludng cia file, quan ly mot
vai mit tong thé cua files, frames va playback cua files SWF nhu setBackground-
Color, FrameLabel.

e Flash Player xii ly tat c cac tags cia file SWF cho dén khi mot tag goi 1a ShowFrame
dudc goi t6i. Tai thdi diém nay, danh sach hién thi dudc chuyén t6i man hinh va
Flash Player tiép tuc goi frame tiép theo dé xii ly.
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Hinh vé 2.2 1a cdc tag c6 trong tap tin SWF sau khi dudc phan tich thanh dang
XML*. Chung ta c6 thé dé dang nhén thiy ciu tric cta tép tin SWF bao gdm tuan tu cic
tag ndi tiép nhau bao gdm céc thudc tinh, cac gia tri... Vi du dbi v6i thé Header c6 cic

thudc tinh dinh nghia cho phim Flash: s6 luong Frame( Frame count), ti 1& Frame( Frame

rate), tiép d6 1a mot danh sach cic tag ndi tiép nhau nhu File Attributes( cdc thudc tinh
cua file SWF: chita ABC tag hay DoAction tag, chita dit liéu Meta: hasMetaData. . . ).
V6i vi du nay ta c6 thé thiy day 1a tép tin dudc sinh ra tif AS 3 vi chifa DoABC tag,
tiép theo d6 1a cac thong tin dinh nghia cac d6i tuong hang( chudi, sé nguyén...), cic
OName’- dinh nghia mot dinh danh va thudc tinh méi, dinh nghia cac db6i tuong, céic

phuong thuc trong AS. ..

size [Rect O O 10000 7500]

frame rate 24

frame count 1
FileAtctribuces 4b 0%

77 (invalid) 45%b 21%
ScriptlLimits 4b 0%
SetBackgroundColor 3b 0%
ProductInfo 2€b 1%
FrameLabel 17b 0% [
DoABC2 1528b 72%

abc name framel

2e0010

numbers size 11 0 14
satrings count 58 aj
namespaces count 1:
Cpool nsseta count 2 size
Cpoocl names count 52 size
HMethodInfo count 14 sjize
InstanceInfo count 3 size
ClasaTnfo count 3 size 6
Scriptinfo =ize 19 1 %

magic
Cpool
Cpool
Cpool

MethodBodies count 14 sia L

e

<Header framerate="24%

OPCODE SIZE % OF 437
getlex B0 18%
callpropveoid 392 8%
getpropercy 30 6%
findpropstrict 28 6%
pushacope 27 &%

file abc

<8iZe>
“hegar

Frames=s"1"s
<Rectcangle lefr="0" righc="10000" ©
allowABC

cimsauc="E0" >

<Fileatcributes hasMecaDaca="17

<Zcriptlimits maxRecursicnDepth="1000"
<SecHackgroundColor>

<colory» <Color red="134" gresn="156" blue="1&67"/>
</S5etBackgroundColor>
<UnknownTag id="0x29">

£/colary

<data>AQAAARMAAAACADF AAgAAAARAHRN /R

<Framelabel label="AnimationLibDemo=> </Framelabel>
<DoABCDefine flags="1" name="frames]"™>
<actions>  <Actiond m tVersion="16" majozrVersion=" 46" >
<oonstants> <ConstAntas
<intar» «<U30 value="6T108B6"/> <U30 value="100&66329"
<atrings> €5cring? wvalue="MonsaBEvent"/> <String2
<HARESpACESYy <PackageNamespace index="354"/> </ nan
<namespaceSeca>
<HamsspacsIaty <HAMESDACES <030 valus=m"]1" />
</namespaceSeta>
LEUlTinAMES> ....c00as </muleinames> </ Cor
</conatanta}>
<mathodss

hasParamMNames="0"

<MethodInfo retIype="1" namelndex="0"

crtivation="0" nesdArgumsncs="0">

<030 walue==2"/ %
</MechodInfo> ..ovursanas

<paramTypesy £ fparanTypess
< /methods>
<clasaes>
ClasaTnfo clnictlndex=m®D®>
<tzaita >

file xml

Hinh 2.2: Vi du cac tag c6 trong tap tin abc sau khi giai ma(Flash-SWF)

Hinh vé 2.3 thé hién mot phan ctia ndi dung tép tin nhi phan SWF ting véi mo hinh

dugc mo ta trong hinh v€ 2.1.

4Ngon ngit danh ddu mé rong
Squalified name
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Header Fie Attributes ScriptLimits | [SetBackgroundColor| | FrameLabel ShowF rame Eml

frame rae 24
fame cout 1 4b 0% 4h 0% 3b 0% 17b D% Ob 0% Ob 0%

Hinh 2.3: Minh hoa cho ndi dung tép tin SWF

Qua qua trinh phan tich ndy, ching ta dé dang nhan thiy su tuong dong ctia hinh 2.3 véi
hinh 2.1.

2.2 ActionScript Virtual Machine( AVM)

Dé tép tin Flash c6 thé thuc thi trén moi nén ting khdc nhau ma khong phu
thudc vao hé diéu hanh( Windows, Linux, Solaris, MacOS...) ciing nhu kiéu PC(Mac,
Solaris...), Flash dua ra giai phap dung mdy ao ActionScript( ActionScript Virtual
Machine- AVM). Ciing gibng nhu cong nghé Java ctia Sun v6i mdy 4o Java, mdy 4o
ActionScript thuc thi qua hai giai doan: dich ma trung gian va thong dich thanh ma thuyc
thi trén may vat ly.

2.2.1 Gigi thiéu AVM

AVM cai dit bén trong mot co ché goi 13 run-time compiler® d& chuyén nhiing
chi Iénh tt AVM t6i nhiing chi 1€nh xt ly dac biét cua bd vi xt ly(processor-specific
intructions).

My 40 AVM dudc thiét ké d€ thuc thi ma va nhiing phuong thic than chia khai
niém ctia nhiing thong tin vé phuong thiic(method infomation), viing dit liéu cuc bd(a
local data area), viing chiia nhitng hiang sb, ving heap véi co ché non-premititve cho ddi
tuong du liéu dugc tao ra trong lic thuc thi va mdt moi truong thuc thi run-time( hinh vé
2.4[7)).

2.2.2 Kién tric cia AVM

PAiu vao clia mdy 4o ActionScript 1a file c6 phan md rong 1a abc’, sau khi qua qua
trinh phan tich ctia tép tin .swf. Qu4 trinh .abc parser d€ phan tich nhiing thanh phan
ctia file .abc thanh nhiing ma bytecode dé truyén vao cho qua trinh tiép theo la xdc thuc
bytecode(Bytecode Verifier). Tai diy sé dudc chuyén sang qud trinh chay JIT néu ma
bytecode con chita nhiing chi 1énh phiic tap va qua trinh thong dich khi ma bytecode chi

6Bién dich Iic chay
"Dung abedump d€ tao file .abc
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SWF |—> ABC

A\ 4
.abc parser
J/ JIT Compiler
Bytecode Verifier >| MIR Code Generator
A4 4/
MD Code Generator
Interpreter (x86, PPC, ARM, etc.)

— —

Runtime System
(Type System, Object Model)

Hinh 2.4: Kién tric AVM

chifa nhitng chi 1énh di c6 san. Két thiic qud trinh nay, mdy 4o sé chuyén sang qu4 trinh
thuc thi dbi tugng trén hé thong that(Runtime System), chuyén toan bo chi 1énh tit may
ao sang chi 1énh cho bo xu ly may that va dugc quan ly bdi trinh quan ly bd nhé va bo
don dep bd nhd.

D& mot chuong trinh Flash dudc thuc thi trén thiét bi st dung, ching phai qua mot
qué trinh chuyén ma gdm nhiéu giai doan( hinh v& 2.5). Ban dau, ngudi phat trién ma
hoa chuong trinh duéi dang AS, sau d6 chuong trinh bién dich FlexSDK cho ra ma trung
gian chua trong file .abc va MIR. C4c ma trung gian v6i muc dich chinh d€ chuong trinh
dudc sinh ra khdng phu thudc moéi trudng, phuong thiic thuc thi cling nhu van chuyén
dé dang giiita cdc mdi trudng nhu truyén qua mang, cac hé thong Windows, Linux, Mac
OS... Tt cic ma trung gian ny, mdy 4o v6i bo bién dich JIT méi bat ddu sinh ra ma that
tiy thudc vao hé thdng dang cai dit bo bién dich nay.

MIRS® 1a mot dang ma dudc diung cho may 4o Flash, ma nay doc 1ap v6i ma mdy
tinh vat 1y. Uu diém ctia MIR 1a don gian, gan véi ma mdy vat 1y, 1a thanh phan trung
gian gitta bytecode va JIT, 12 dau vao ctia JIT. MIR dudc thiét ké d€ t6i vu qua trinh bién
dich gitta ma chuong trinh véi ma mdy, v6i MIR, ngudi 14p trinh khong cin quan tam t6i
moi trudng thuc thi cia chuong trinh cubi cling.

File .abc dugc xt 1y trong AVM qua bdn budc chinh 1a nap, lién két, x4c thuc va
thi hanh [8].

8Ma mdy Macromedia trung gian
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AS3

function{>: int) - int {

return x+10

1|

[

MIR
-abc @1 arg+8/ argwv
getlocal 1 ‘ @2 load [@1 + 4]
pushint 10 @3 imm 10
schel @4 add (@2, @3)
returmwvalue @5 ret @4 fleax
1 | 1 |
=x86 ARM
mon eax, (eap+8) Mo ), #{eap+8)
mon eax, (eax+4) mon ri,#10
add eax, 10 add r2, o, ri
ret ret

Hinh 2.5: Qua trinh chuyén ma cta cong nghé Flash

e Trong qua trinh nap, file .abc dudc doc vao trong bo nhd va giai ma, phan tich.

e Trong qua trinh lién két, mot vai tén dudc tham chiéu tif viing riéng ctia cAu tric file
ABC d€ duogc xit 1y va sau do tra lai két qua 1a mot cau triic dit liéu phic tap hon rat
nhiéu lién két cac dbi tuong cling nhau.

e Qua trinh xac thuc 1a tuong ddi giita cac d6i tuong, tén déi tugng dudc nhac dén
phai o rang, két qua theo tap hop phai dugc mach lac ...

e Qua trinh thuc thi, thé hién ma bytecodes bién dich trong file ABC va chay thong
dich sut qud trinh thuc hién tinh toan. Trong qua trinh nay, viéc xdc thuc xay ra
lién tuc véi ludng chi 1énh va ndi dung thuc thi chia trong stack: chi 1énh khong
dudc bén ngoai mang dit liéu bytecode da c6, chi 1énh phai chita mot ki€u phuong
thuc chinh xac. ..

e Qua trinh x4c thuc lién tuc dudc thuc hién & mdi budc, & budc nao c6 16i, AVM sé
dua ra mot thong diép 1a VerifyError va thong diép nay cé thé dugc bat trong qua
trinh thuc thi b&i chuong trinh.

Dua vao kién tric AVM va muc tiéu ctia du an, v6i muc dich chinh 1a thuc thi Flash
3D trén thiét bi nhiing, tdi dic biét quan tam tSi cac qud trinh: chuyén tép SWF sang dang
.abc, chuyén tii .abc vao qua trinh .abc parser va dic biét 1a qua trinh JIT Compiler vi
n6 lién hé truc tiép t6i qua trinh chuyén sang ma mdy ctia hé théng nhing.

Ma may( Bytecode) dudc luu trit trong dang nhi phin c6 phan mé rong 12 SWF,
dudc thong dich bdi Virtual Machine cta Flash Player. Ma mdy chia céc kiéu d€ dinh
nghia nhiing thanh phan nhu: di liéu hing, chudi, sb..., dinh nghia khong gian tén(
namespace), dinh nghia phuong thiic, dinh nghia ki€u, ngoai ra ma may con can c6 kha

10
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ning mo ta ki€u, phuong thiic dudc dinh nghia lai tif nhitng ki€u co ban da c6 sin. Trong
d6 diéu khong thé thiéu 12 bang ngoai 18, mot co ché dé xt Iy va tra lai cho chuong trinh
nhting hanh dong khong phu hgp v6i may ao. Ma mdy dugc doc vao va luu trit trong mot
ngin xép dinh hudng( Stack orientd abstract machine). Ngoai ra trong ma may con chifa
cdc ma nhu tao dbi tuong, truy cap dia chi( slot access), tim kiém thudc tinh( property
search).

Co ché bién dich thoi gian chay d6 13 co ché xac thuc lai qua trinh thuc thi, thong
dich® va sau d6 1a 2 qua trinh bién dich JIT( gdm dich tif md mdy 4o va dich ma mdy 4o
t6i ma mdy that vat ly) va di ciing v6i co ché nay 1a co ché don dep bo nhé( Garbage
Collector)- co ché thu hoi bd nhd, con trd lac, khong con dudc st dung.

2.2.3 Bo6 don dep b nhé AVM

AVM Garbage Collector[7] mot co ché quan ly tu dong thu hdi bd nhé khi tham
chiéu khong con dudc dung dén, giai phong tai nguyén cho hé thong khi dbi tugng khong
con dugc st dung. Nhiém vu chinh ctia bo don dep bd nhé 1a tim kiém nhiing dbi tugng
trong chuong trinh c6 thé khong dudc st dung tiép & cc 1an chay tiép theo va thu hdi tai
nguyén dugc st dung bdi nhitng dbi tuong nay.

e Thu vién st dung lai(Reusable library)

— Chi thu hdi rac

— Thém méi, x6a (Khong quan ly bd nhd)

— G6 16i

e Dic diém

— Ké thirta nhiing k¥ thuat chinh dudc st dung trong Java nhu: sit dung Heap, co
ché x6a bd nhé khi ddi tugng khong con dudc st dung, cach kiém tra dbi tuong
con dugc st dung, dém tham chiéu. . .

— St dung thuat todn 1am chAm tham chiéu dém!°: Chi duy tri RC'! cho heap nay
t6i heap khéc, bd qua cac Stack va cdc thanh ghi, dit bién dém Zero trong Zero
Count Table(ZCT), quét Stack khi ZCT 1a day, x6a cac dbi tuong trong ZCT
khi khong tim thiy trong stack

— Tap gia ting'?: mdi 30ms 1a gidi han cho viéc 1am méi tap hdp, tip hop cung
cip con trd thong minh, su gia ting ctia tip hop c6 thé bi ngiat mot cach truc
tiép( incremental = interruptible)

9leaner interpreter

I0DRC: Deferred Reference Counting

I Reference Counter: B dém tham chiéu con trd
12Incremental Collection

11
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Khi mot viing nhé dudgc clp phat, véi thuat toan RC'3 mdi mot viing nhé mdéi sé ¢
mot bién dém di kém véi né. Tuy vao ddi tuong nay dudc cap phat c6 quan hé v6i nhiing
d6i tuong khac ma bo dém gin cho mot bién dém khac nhau. Sau dé, dbi v6i nhitng dbi
tugng dudc gan nhan cao nhat- khi khong dudc st dung nita( khong dude tham chiéu béi
ddi tugng khac) thi GC sé st dung co ché xoéa dé x6a dbi tuong nay. Garbage Collection
khong thé biét viing nao con trong dé c6 thé cip phat bdi né dudgc quan ly bsi Hé didu
hanh do d6 GC chi c6 nhiém vu gidi phéng ving nay dé€ trao lai quyén quan ly cho hé
didu hanh. Chi tiét dugc thé hién dudi hinh 2.6.

new Object(); . ge root
new Object();

A=

B =

C = new Object();
A.next = B;
B.prev = A;

A

B

= hull; o h =
= null; c
\ .- re=1
'\_-/”ﬁ .

Hinh 2.6: Co ché ctia bd don dep bo nhd

2.2.4 Bj xac thue AVM

AVM Verifier 1a mot co ché xac thuc hanh dong, ma mdy c6 trong kién triic AVM.
Hanh dong xac thuc khong xay ra tit ¢ cing mot lic. M3 xdc thuc dudc dit vao mdy
40 cho dén khi hanh dong thuc su dién ra nhu mot s6 ddi tuong phu thude dudc tai vao
mdy 4o va sau d6 tham chiéu dugc chuyén tiép néu con tiép tuc hoic tra lai két qua cho
qua trinh thong dich tiép sau. D€ thuc hién co ché ndy, nhitng dic diém chinh ctia bo x4c
thuc nhu sau:

e Chu tric tdng thé, nhiém vu

— bam bao nhan hoat dong ding véi chi Iénh

— Khong bi sai lac & cubi clia ma

— Tham chiéu t6i tai nguyén mot cach chinh xéc, ding dan
e Kiéu an toan(Type safety)

— Dataflow phan tich tinh

— Rang buoc kiéu

3Reference Counting

12
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— Lam giam toc do xit ly

e Thém lua chon viéc tao ma MIR( Macromedia Intermediate Representation) dé tao
chi 1énh( IR'*) trong khi x4c thuc va c6 thé chay doc 1ap qu4 trinh gdm: x4c thuc va
tao IR.

2.2.5 B0 thong dich AVM

AVM Interpreter 13 cd ché thuc thi ma sau khi qua qud trinh xéc thuc dif liéu .abc
trong file SWF, gia tri dudc tao ra la 32 bit( hinh 2.7).

e Ngin xép dinh huéng
— Khong phan ludng
— Ma hoéa 32bit
— Thuc thi truc tiép tir bd dém kiém ching(verified buffer)

— Khong c¢6 su stta ma bytecode

2.2.6 AVM Just-in-Time Compiler(JIT)

Mot hé thong d€ chuyén mdt ngdn ngit bac cao hodic ma may tSi ngdn ngit tu nhién
ngay lap tic tru6e khi chuyén t6i qua trinh x{t ly thuc su cia ma may vat ly. Just-In-Time
12 mot co ché chinh dudgc cai dit cho cong nghé mdy 4o nhu Microsoft NET va Java. St
dung MIR 13 ma gian tiép dé€ chuyén ma mdy 4o sang mdy that( hinh 2.7).

e Lin chay diu tién
— Trinh bay truc tiép(MIR) nhitng hanh dong xdy ra dong thdi véi viéc kiém
ching
— Lién két cing nhau
— Hing gip(Constant folding)
— Copy va truyén hing(copy and constant propagation)

— Loai b nhitng bi€u hién con chung(common sub-expression elimination (CBE))
e Lan chay thi 2
— Sinh mi gbc

— Lua chon chi Iénh

4Intermediate Representation

13
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— Ping ky, cip phat
— Loai bo ma khong con dung ntta(Dead code elimination (DCE))

Source code s‘ynta{j:ree
— =

|' - :' Language processing parser conversion

-
« Bytecode interpreter {(other JavaScript engines, etc) S -
Abstract : | Bytecode 1 |
syntax tree : | Bytecode 2
Compiled to MEveaeaaTl = Mea !
4 ~ intermediate code | E¥iecoded .
P Eytecodez { | Byiecode
d :) | B‘rtaaeda a ‘ H interpreter
p s e

« Hybrid model (Java) v om .
Abstract _BYEBE"E:% |

1
syntzx tree . . - | i
Fortions i, P a3 | Machine code 1
Bytroor I

* o intermediate code! Evitacaa 'Ercﬂoangﬁ::\?adlgﬁguaga’ Machine code 1| | Machine code 2
aiaa s Jp-| Machinecode2 | | Bytecode BestEerotes
C‘, \_, | B_'maoodes : Machinecodes | . Interpreter :
£ : : .
= Direct generation of e {Cl
Abstract
syntax tres
C JIT compiling .
into machine Machine code 1 ] Machine code 1
(:) C thentiin > e | ; el Rl
O Q-) Machine code 3 Machine code 3

© =_—@

Hinh 2.7: Céc qua trinh cia AVM

2.3 Tamarin

Trong nim 2006, Adobe phan phdi cong cu(engine) AS 3 nhu 12 mot du 4n ma
ngudén mé cho cong dong cung v6i du 4n Mozilla. Tén clia du 4n méi nay 1a Tamarin.
Kién tric ctia du 4n nay da thay d6i, phat trién theo thdi gian, cac dic diém chinh cta
nhitng phuong phép tiép cin khac nhau dugc md td ngan gon nhu dudi day.

2.3.1 Gigi thiéu Tamarin
Muc dich ctia du 4n Tamarin la cung cAp ma ngudn md vé6i hiéu ning cao cho ngdn

ngit AS 3. "Tamarin" dudc cai dit gdm 2 thanh phan: bo bién dich JIT véi hiéu ning cao
va bo thong dich.

May 4o Tamarin dudc st dung trong chuong trinh Adobe Flash Player va dugc cho

14
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phép st dung trong cac du an bén ngoai Adobe. Bo bién dich JIT( thudng goi 1a "Nano-
JIT") 1a mot su hop tac phat trién gitta hai bén: Tamarin va Mozilla TraceMonkey[9].

Tamarin l
Core nanojit
shell 1
%}3 ABCParser g AVMShell A
-abc " A : / L= SystemType
% AVMCore e I ] MMgc

Hinh 2.8: Kién tric Tamarin

Trong phan nay, chiing tdi chi gi6i thiéu nhiing hiéu biét co ban vé Tamarin, dé
hi€u chi tiét hon cdc ban c6 thé tim thiy trong khoéa luan "Phucng phép thuc thi dd hoa
Flash 3D dua trén PaperVision 3D"1.

Dua vao kién triic Tamarin(hinh vé 2.8) va AVM( hinh vé 2.4), chiing ta dé dang
thiy rang dau vao ctia Tamarin 12 file .abc con dau vao cia mot chuong trinh choi Flash 14
tép tin SWF. Tamarin c6 thanh phan chinh 1a g6i core chita AVMCore va thanh phan bién
dich JIT, bd quén ly bd nhé MMgc!6. Tép tin .abc sau qud trinh phan tich( ABCParser)
dugc dua vao mdy 40 qua AVMCore. Sau d6, gidng nhu kién tric AVM, Tamarin dua ra
nhiing ma may cua may vat ly.

Tamarin 1a mdy do chi dung cho nhiing t€p tin dugdc sinh ra tu AS 3. Trong qud
trinh phan tich tép tin ABCparser, Tamarin dua ra nhiing thudc tinh, nhiing tag, ham
theo chuidn AS 3( vi ngon ngit AS 3 c6 nhiéu thay d6i so v6i AS 1, 2 trude do). Tep
tin AS 3 chua tag m6i nhu DoABC, DoABCDefine. . .trong khi v6i AS 1, 2 chua tag
DoAction, DolnitAction. . .

B0 bién dich ActionScript 12 mdt thanh phan c6 trong bd cong cu phat trién Flash:
Flex SDK][10].

2.3.2 Muc dich du an Tamarin

Muc dich chinh cta du 4n Tamarin 12 hd trg da nén tang ctia phan cting, bao gom
cd ARM cho hé théng nhiing va X64 cho hé dién todn 64 bit ngoai hé théng x86 thong
thudng. Viéc phat trién Tamarin khong ngoai muc dich:

e Céi tién hiéu ning thuc thi thdi gian thuc(run-time)

15Khéa luan ctia ban Lé Viét Son
16Macromedia Garbage Collector
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e Phit trién bd bién dich thdi gian thuc(run-time compiler)

2.3.3 Tamarin central

Tamarin central 1a phién ban 6n dinh ctia bd cong cu. Pugc Adobe phan phdi chinh
thic véi su cong tic ctia Mozilla, né bao gdm mot kién triic co s& cd ban va ma da dudc
bién dich 6n dinh. Céng cu niy bao gdm ca bo thong dich va bd cong cu JIT(NanoJIT)-
thanh phan trung gian gitta(LIR) va mot s6 nén ting cu thé( x86, x86-64, PPC, ARM).

2.3.4 Tamarin redux

Tamarin redux 12 mot san phaAm mdi dudc phat tri€n cta du d4n. N6 dudc thuc hién
bing cach cai tién phién ban trudc( Tamarin central). Diéu thi vi nhit ctia du 4n 12 xuét
hién ma trung gian Forth- Pugc st dung nhu 1a mot back-end cho qua trinh bién dich ma
may AS. Thuc té, cong cu nay chifa 2 1an bién dich. Ma AS dau tién dugc chuyén t6i ma
trung gian Forth va sau d6 dugc chuyén téi ma trung gian ctia NanoJIT- MIR, rdi méi
két thiic qua trinh bién dich.

Forth ban than né 12 mdt ngdn ngi co sé ngin xép(stack based language).

2.4 PaperVision 3D

PaperVision 3D[11] 12 mdt thu vién dd hoa Flash 3D ngudn mé dudc dua ra bdi bén
tht ba, cung cap giao dién lap trinh ting dung cho phép ngudi 1ap trinh tao cic chuong
trinh Flash 3D dua trén FlexSDK.

Chi tiét hon vé PaperVision 3D dugc gidi thiéu trong khoéa luan ctia ban Lé Viét

Son vé "Phuong phép xtt 1y d6 hoa 3D ctia PaperVision 3D". Trong phan nay tdi xin gidi
thiéu nhitng hiéu biét co ban vé PaperVision 3D.

2.4.1 Gigi thiéu

PaperVision 3D dudc hd trg st dung trén cac cong cu tao Flash dudc cung cip bdi
Adobe nhu: Adobe Flash, Flex Builder. .. V6i viéc st dung PP3D, tép tin Flash dugc tao
ra c6 do hoa bat mat, sinh dong v6i ndi dung hip dan, 16i cudn nhu cac game ddi khang,
truyén tranh tuong tac c6 do hoa phiic tap. ..

PaperVision 3D gdm 2 g6i chinh la:
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e Goi ascollada(AS COLLAborative Design Activity): nhitng kich ban ActionScript
dudgc thiét ké sin dé€ tao ra file .dae c6 thé chuyén dodi dugc cho ing dung tuong tic
3D.

e Goi PaperVision 3D: gdm céc thanh phan tao 3D va xit ly su kién, tuong tic ngudi
dung.

2.4.2 Pic diém PaperVision 3D

PaperVision 3D st dung céc ky thuit trong d6 hoa mdy tinh dé€ xay dung hinh 4nh
3D trén man hinh, né bao gdm cac thanh phan chinh nhu: Camera, Viewport, Scene,
Render( dugc thé hién trong hinh vé 2.9).

N =oonc 20
N iewport 30
I Camem
- 3D objoct
o mm Material
i \ // /‘f‘{: I RendecEngine
]|' / 1ty
; Faiti
i ]
N | | 'F:i:|
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| i
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Hinh 2.9: Céc thanh phan thé hién do hoa 3D

Scene: 1a thanh phan chia tit ca cac dbi tugng clia khong gian 3D. Céac dbi tugng
nay ducc Iuu trif trong ciu tric di liéu dang cay.

Camera: Xdc dinh di€ém nhin ma ching ta dang xem Scene, dudc dung d€ thay doi
g6c nhin, hudng, trong tam hién thi. . .

Viewport: 12 viing chifa nhiing ddi tugng ma Camera c6 thé nhin thiy, thé hién
mot phan trong Scene 3D.

2.5 Gnash

GNU[12] v6i muc dich cung cip cho cong dong mot hé théng nhitng phan mém
dugc st dung, phan phdi tu do, tu do tlly bién phan mém da thuc hién ké hoach tao
chuong trinh chai Flash doc 1ap véi Adobe Flash Player.
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2.5.1 Giéi thiéu

Gnash[13] 1a mot phan mém tng dung ma ngudn md thudc du 4n GNU[12] ding
dé thuc thi céc tép tin Flash mot cach doc 1ap hodc dong vai tro 1a plugin hd trg trinh
duyét web( tuong thich véi trinh duyét Mozilla, Firefox, Konqueror). Phién ban Gnash
hién tai( 0.8.7) hd tro t6i phién ban SWF 9, ActionScript[3] 2.0 va dang tiép tuc phat
trién dé ho trg ActionScript 3.0.

2.5.2 Kién tric

Ma ngudn Gnash gom cic goi: libcore, libbase, backend, GUI, doc, cygnal, libltd,
libamf, libmedia, libnet, libsound, utilities. Dua vao chiic nang cua tung goéi va muc tiéu
cua du an, toi da dac biét quan tam tGi cac goi: libcore, libbase va backend.

e libcore:
Xt 1y, dua ra co ché chi yéu d€ thuc thi tép tin Flash:

— Dinh nghia cdc dbi tugng co ban ctia AS trong géi asobj nhu kiéu nguyén, mau
sac, hanh dong, dbi tuong. ..
— Cac 16p dudc dinh nghia bdi AS trong goéi asobj/flash
— Dinh nghia céc tag c6 trong ciu tric tép tin SWF[6] trong g6i swf
— Céch thic chuyén dit liéu tf ma mdy nhi phan( tip tin Flash) sang ma mdy 4o
AS( AVM) trong go1 swf va goi parser
— Xay dung mdy 40 AS(AVM) d€ thuc thi cac ma mdy(ActionScript Byte Code)-
Tuong tu nhu AVM trong Flash Player cia Adobe
— Céch thic chuyén hanh dong tit AVM sang mdy vat ly
— Céc qua trinh xt ly cac dbi tugng (asobj), ma bytecode Flash (abc), "decod-
ing",...
e libbase:
Bao gdm cdc 16p nén tang: 16p hd tro nhap xuat( tir tép tin, tt URL), thuc thi
tai nguyén cia mdy vat ly, quan ly bd nhd, con tro( bd thu hdi bd nhd- Garbage

Collector), cac ddi tugng d6 hoa 2D. ..

e backend:
Buéc xi ly trung gian dé thé hién hinh 4nh cudi cling ra man hinh, hd tr¢ AGG,
OpenGL, Cairo. Backend st dung cac ham, giao dién(interface) dudc cung cip bdi
libcore, libbase,...Toi quan tam chd yéu dén phan hé trg OpenGL clia backend.
Do Flash khong c6 céc thanh phan co ban nhu: dudng tron, hinh chit nhat, tam
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gidc,. .. cac dbi tugng déu dugc chuyén vé di€ém va dudng cong trong khi OpenGL
chi hiéu cac thanh phan co ban nhu diém, dudng tron, tam gidc, hinh chit nhat. Muc
tiéu 1a chinh stta backend d€ Gnash hd trg OpenGLES.

° gui:
St dung backend va két qua thuc thi tit VM, phan tich( parser trong libcore) d€ cho
ra hinh anh trén man hinh hién thi.

Cac gdi dudc st dung trong Gnash( hinh vé 2.10):

libbase

plugin libcore

e @nNAsh -

sound

networking backend

libamf gui

Hinh 2.10: Céc thanh phan trong Gnash

Chu thich( cac géi chua trong libcore):

e abc dinh nghia, dinh dang cic tag, ham, ddi tuong. .. trong cic khdi ma bytecode(
don vi tinh theo byte vat ly) theo dang ma may AS

e swf dinh nghia cdc tag trong SWF: control, action, sound. .. cac tag nay dugc VM
thuc thi

e vm thyc thi cic tag sau khi dugc nhan vao ma may( abc)

e parser déng vai trd phan tich tép tin SWF, két qua cho ra la SWFMovieDefinition
ma phan gui c6 thé hiéu va hién thi dudc

gui stt dung backend va két qua nhan dugc tif parser dé hién thi ra man hinh cudi.
Tuan tu qua trinh x ly( hinh vé 2.11):
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Hinh 2.11: Qua trinh x{ ly qua cdc thanh phan Gnash

Chu thich:

e Tép tin SWF chifa 2 thanh phan chinh 1a tag diéu khién(control tags) va ma may(bytecode).
Tag diéu khién c6 thé co: PlaceObject, RemoveObject, SetBackgroundColor, ShowFrame,
StartSound. . .tag dinh nghia bao gom: DefineShape, DefineBitsJPEG2, Define-
Sound, SoundStreamBlock. . .

e VM chtta cc thanh phan: JIT compiler, garbage collector, application domains, va
chuyén tdi DisplayList

e DisplayList CAu tric dif liéu trung tam d€ hién thi moi thi 1én trén man hinh
e Renderer: chuyén DisplayList t6i bé mit hién thi hinh 4nh(Man hinh)

Chii y: Liic xi 1y va c6 cic tags rdi thi VM mdi bat dau dugc khdi tao chit khong khéi
tao ngay tir dau.

Trong VM c6 cac ham dé nhan biét phién ban ctia SWF va AVM. Ngoai ra, AVM
véi chiic ning 14 xt 1y ma mdy & dang .abc va bt cac su kién trong ldc thuc thi phim
Flash. Khi AVM doc dudc tag diéu khién vi du nhu ShowFrame, n6 sé dua toan bd nhiing
ddi tuong, thuoc tinh. .. dang dudc xt ly trong né sang DisplayList d€ thé hién 1én trén
man hinh hoic véi tag PlaceObject doc dudc tif dau vao, AVM sé thuc hién di chuyén
ddi tuong chifa trong tham s6 ctia PlaceObject t6i vi tri mébi c6 trong ma may dang doc
va thé hién 1én man hinh thdng qua viéc chuyén sang DisplayList.

V6i nhitng diic diém nay, VM c6 trong Gnash phai st dung téi rat nhiéu co ché dé
thuc hién viéc kiém soat dit liéu vao ra: quan ly bd nh6( GarbageCollector), kiém tra tinh
chinh x4c ctia ma may( bd xac thuc), va quan trong nhat 12 thuc thi ma may ActionScript
t6i ma mdy that thong qua bd thong dich va JIT. Véi day di nhiing dic diém nay, VM da
thé hién minh 12 mot mdy 4o ActionScript kha hoan chinh cho viéc choi Flash.

Tré lai v6i vi du trong hinh 2.2 , v6i ma bytecode dugc nap vao tu tép tin .abc,
VM doc 1an lugt ting ma vao trong bd nhé nhu Cpool d€ nap vao NamingPool va dit
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nhiing namespaces vao trong VM, sau do t6i lugt cac phuong thiic dudc nap vao nhu:
getlex, callpropvoid, getproperty, pushscope. .., va ma cudi cing ctia doan tép tin abc 1a
tag showframe, mdy 40 sé dua nhiing ddi tuong sau khi dudc xi ly sang danh sach hién
thi.

2.5.3 Pic diém ciia Gnash

Gnash don thuan 14 chuong trinh chay tép tin Flash, Gnash hé trg viée xi ly tép tin
trén mdy va qua giao thiic mang. Tuy nhién, phién ban hién tai ctia Gnash chua hd trg tot
cho viéc xit ly nhiing tép tin Flash dudc tao ra bdi AS 3 do moét s6 16p, thudc tinh dudc
dinh nghia trong AS 1/2 da dudc x6a bd hoic bi thay ddi, va mot sd 16p thudc tinh mdéi
dudc cung cap thém.

Gnash chua hd tr¢ hién thi tép tin Flash c¢6 nhiing dbi tuong do hoa 3D véi hiéu
ting phic tap va nhiing tép tin dinh dang SWF & phién ban vé sau.

Trong phién ban AS3, Adobe Systems da gidi thiéu VM mdi c6 té€n la AVM 2[7]
dé thuc thi nhitng ma mdy dudc sinh ra tt AS3. Di kém theo d6, dic ta SWF[6] ciing
thay ddi d€ phit hop v6i VM méi. Mdi tép tin SWF chi chita mot kiéu duy nhat: khoi
ABC(ABC blocks) cho AS 3 hoic khéi DoAction(DoAction blocks) ton tai trong AS
1/2.

Muc dich chinh ctia khéa luin nay 1a cung cp co s6 ly thuyét huéng t6i viéc thé
hién mot céch truc quan dd hoa 3D trén hé thdng nhiing, trén co s& ly thuyét d6 dé phat
trién hé thdng riéng( gdm mady 4o va hé théng bién dich) danh cho hé théng nhing. Cung
cAp mot sb giai phap toan dién d€ thuc hién mot cach dé dang 3D trén hé thdng nhing
vé6i hi€u nang cao.
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Bai toan

Trén co s 1y thuyét trén, chiing tdi tién hanh x4c dinh cu thé bai toan, phuong phap
thuc thi va cach thic tién hanh dé€ huéng t6i muc tiéu clia du 4n. Viéc nghién ciu thé
hién d6 hoa 3D trén thiét bi nhiing c6 gid tri thuc tién va ting dung rat cao trong thdi
diém hién tai. V6i su xuit hién ctia nhitng thiét bi hién thi 3D dau tién( tivi 3D, dién
thoai 3D...) hiia hen day la mot cong nghé tiém ning, c6 kha ning phat trién va phd
bién rong rai trong tuong lai.

Muc dich chinh ctia khéa luin nay nham cung cip co s 1y thuyét dé xay dung mot
hé thong riéng, doc 1ap v6i Adobe Flash. Qua qud trinh thuc hién, chiing toi dua ra mot
s6 bai todn can thiét d€ xay dung ducc hé thong nay.

3.1 Coso

Hién tai chiing t6i- nhdm phat trién cta phong thi nghiém Toshiba-Coltech dang
thuc hién giai doan dau ctia du 4n, tip trung chli yéu vao tim hiéu cu tric, cach t chiic,
chinh stta Gnash va dua ra mot vai demo cling nhu dua thém thu vién do hoa 3D vao
Gnash. D€ c6 thé hién thi hinh 4nh, chay video va choi tép tin Flash trén mot chuong
trinh doc 1ap v6i moi trudng lién quan dén cac vin dé nhu:

1. D6 hoa mdy tinh: C4ch xi Iy d6 hoa 2D, 3D, su khéc biét giiia cdc mdi trudng do
hoa, phuong thiic thé hién khdc nhau ctia mdi trudng thuc thi( OpenGLIES, Gtk,
GtkGIExt'. ..)

2. M4y 40: cac ma mady, cac chi 1énh dudc cung cép, kién triic mdy 4o, cach thuc thi
ma may, cach bién dich, thong dich

3. Ngon ngitt kich ban hanh dong( ActionScript), cong nghé Flash

IThy vién lap trinh db hoa mdy tinh
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4. Teép tin Flash(SWF): Céch 6 chuc tép tin, ndi dung tép tin, qua trinh doc dit liéu nhi
phan sang ma may ao. ..

5. Tamarin: mdt du 4n hop tdc gitta Adobe va Mozilla trong viéc phat trién may 4o
Flash cho cong dong phat trién. Mozilla dua vao d6 d€ phat trién du an TraceMonkey-
Tich hop Flash vao trinh duyét Mozilla. Adobe tiép tuc phat trién nhiing tinh ning
mdi cho mdy ao.

3.2 Giai phap
3.2.1 Khai quat

Vi Flash 1a mot cong nghé dong nén viéc tim hiéu, stia chita va tiiy bién cho ph
hop vé6i nhu cau, muc dich st dung 1a rit khé khin, ciing chinh vi 1y do d6 ma Apple-
Mot hing cong nghé 16n khac khong ho trd Flash cho nhitng san phdm ctia minh. Nhiém
vu dit ra khi phat trién, tuy bién san phiam dua trén Flash doi hdi phai ndm bat chi tiét
cong nghé, ky thuat, dac ta cling nhu cach xt ly cua Flash. Phién ban hién tai cua Flash
da hd trg mot s6 dbi tuong 3D co ban. PE phuc vu muc tiéu ctia du 4n, muc dich chinh
ctia khéa luan nay nhiam gidi thiéu qud trinh tim hiéu, xay dung lai hé théng c6 sin, qua
d6 nam bat dudc nén tang cong nghé dé thuc hién.

Dua trén co sé nay, Gnash 12 mot Iva chon t6t so vé6i viéc st dung phan mém déng
hoan toan dudc cung cip bdi Adobe. Py 1a mot du 4n ngudn md, tuy nhién van ton tai
mot s6 han ché, ton tai 16n nhit ctia Gnash d6 1a chua hd trg day di cho nhiing phién ban
sau cia SWF (Gnash 0.8.7). Gnash hd tr¢ tot nhat cho SWF phién ban 7, tuong dbi day
dd v6i SWF phién ban 8, va chua hd trg ddy da v6i SWF 9 va dic biét chua hd trg phién
ban 10.

3.2.2 Noi dung

e H& trg Gnash thuc thi dd hoa 3D, st dung thu vién d6 hoa PaperVision3D, bing
cach cai tién hodc thém méi 16p as_object d€ phit hop véi cac 16p c6 trong AS 3.
Gnash vdi nhitng dbi tudng as_object dudc dinh nghia cho AS 2 trong khi d6, PP3D
12 thu vién AS dudc viét dua vao AS 3. Ddi tugng trong AS 3 ¢6 thudc tinh dua trén
dic diém va dudgc thiét ké theo tinh ké thira, cing khuon dang. Trong khi d6, AS 2
thiét ké ddi tugng dua vao nhiing phuong thic dé thiét 1ap trang thai cho dbi tuong.

e Cai ticn may ao c6 trong Gnash.
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Mic dit Gnash hién tai ¢6 hai mdy 4o chay ddc 1ap nhau 12 VM va Machine?. Dbi
v6i VM di dudc thiét ké tuong ddi day da va ho trg diy di cho AS 1/2 nhung véi
Machine thi khong phai viy. Machine chua thuc thi mot cach ding dan dbi v6i ma
mdy c6 ngudn géc AS 3. Hién tai Machine van coi nhiitng ma may AS 3 thuc thi
nhu d6i v6i ma may AS 2. Do d6 chiing t6i can phéi thay ddi Machine dé thuc thi
mot cach diing dan AS 3 bing cich cai tién Machine( ton rit nhiéu cong stic va thoi
gian) hoic biang cach chuyén quyén diéu khién ma mdy AS 3 sang cho Tamarin.

e Cung cép 16p DisplayObject cho Tamarin.

Tamarin dugc cung cp chi bao gdbm mdy 40 AS 2( AVM2) va NanoJIT. Tamarin
chi cung cip nhiing 16p co ban c6 trong AS 3 ma khong dua ra mot 16p rat quan
trong trong viéc hién thi hinh anh cta Flash d6 1a DisplayObject. Bang cach viét
lai DisplayObject dua trén thudc tinh ctia dbi tuong va dic diém ctia chuong trinh
quan ly man hinh(X11, Gtk. ..) hoic bing cach cai tién, cai dit DisplayObject dugc
cung cAp sin trong Gnash dé tuong thich véi dbi tugng hién thi trong AS 3.

e Cai tién phan renderer cia Gnash hd tro thém Iua chon OpenGLES.

Hién tai Gnash mdi chi ho trd viéc dung céc thu vién dd hoa: AGG, Cairo va mic
dinh la GTK.

Dua trén cdc huéng gidi quyét trén, chiing toi riit ra phuong 4n tbt nhat 1a st dung
Tamarin d€ ho trg Gnash, tic 1a dua ra giai phdp d€ Tamarin hoat dong cing Gnash.
Vi Gnash da cung cip sin nhiing dbi tuong thuc thi phan hién thi nhu DisplayObject,
DisplayList. .. va c¢d ban Gnash ciing da ho tr¢ OpenGL va ching t6i sé khong phai xu
ly nhiéu t6i may 40 AVM2 vi qua phic tap néu chinh sita Machine. Trong nhitng phan
tiép theo ctia khéa luin sé néi t6i giai phap nay.

3.3 Ky thuat hién thi Flash Video

3.3.1 Chu tric dif lidu luu trit d6i twgng hién thi

Display List 1a mot thanh phan trong Gnash dé t6 chifc tit ca cac phan tir dd hoa(
gdm MovieClips, text, Jpgs. ..) va hién thi ching trén man hinh. Né6i cach khac, Display
List 12 mot ciu tric dit liéu dung d€ t8 chifc cdc phan ti dd hoa va sau d6 hién thi 1én trén
man hinh. Nguyén tic ctia ciu tric dit liéu nay 1a tuan theo mo hinh mbi MovieClips sé
c6 mot do sau nhat dinh véi MovieClips khéc.

2Hai mdy 4o dudgc dinh nghia trong Gnash
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Kién tric ctia bit ci chuong trinh thuc thi tép tin Flash nao ciing phéi chifa Dis-
playList, ddy 12 mot cAu tric dang cy véi mdi giai doan(Stage) n6 can thuc thi 13 gbc va
nhanh 12 DisplayObjectContainers, cudi cling DisplayObjects 12 nit 14( hinh vé 3.1).

Stage 1a mdt thanh phan co s d€ chita nhitng thanh phin DisplayObjects va v6i
mdi trang thdi( hodc frame- khung) ton tai duy nhit mot Stage. Trong Gnash, Stage
tuong tng vdi 16p movie_root, mot thanh phan ton tai va dudce dinh nghia trong tép tin
Flash nhi phan(SWF) va dudc chuong trinh thuc thi phan tich tu t€p tin nay. Stage chia
tat c4 cac thanh phan ma ban c6 thé nhin thiy tii tép tin Flash ctia ban, né chiia moi thi
hodc né chita mét thanh phan dugce tham chiéu béi mot thanh phan khac trong Flash.
Stage 12 mot thanh phan ctia DisplayList va dudc thé hién 1én man hinh 6 méi Frame.

DisplayObjectContainer 1a mot b chita DisplayObjecs. Trong Gnash, MovieClip
12 16p c6 chiic ning tuong tu- Chiia dung chi nhitng phan tif d6 hoa va nhitng hanh vi
gibng nhu quan ly vé do sau, gan véi nhitng ddi tuong khéc.

Tht ca nhiing thanh phan 4n( hodc chua dugc dinh nghia), tif nhiing trudng vin ban
t6i nhitng biic anh hoic hinh vé, va nhiing stage, déu dudc mé rong tit 16p DisplayObject.
TAt c4 cac dang ctia DisplayObjects c6 cling thudc tinh nhu x, y, visible. . . vi mdi 16p con
lai chita nhitng dic tinh riéng cho dbi tugng cla né. DisplayObject 1a thanh phan dai
dién cho tat ca nhiing d6i tuong dd hoa dudc st dung trong Flash.

Stage
|
DisplayObject
DisplayObject Container

DisplayObject DisplayObject
Container

h 4

DisplayObject
Container

v v

DisplayObject DisplayObject
Container

Hinh 3.1: CAu triic ctia DisplayList

St dung danh séch hién thi dang cay, con trd ctia ddi tugng sé di qua moi phan ti
trong DisplayObjectContainer véi moi trang thdi tuong ing va vé no.

25



CHUONG 3: BAI TOAN

3.3.2 FlashVideo véi cac su kién

Flash hd trg nhiéu ki€u su kién tif c4c thiét bi nhu chuot, ban phim. Vi viéc st
dung nhiing su kién, Flash lam cho tép tin c6 tinh tuong tac cao dung nhu tén goi cua
ngdn ngit 1a ActionScript( kich ban hanh dong). Pbi v6i méi tép tin, movie sau khi dugc
dua vao trong DisplayList, nhiing su kién s€ dudc thuc hién khi trai qua 3 qua trinh( dudc
thé hién & hinh vé 3.2):

1. The capture phase(Giai doan bat su kién): su kién dudc nghe bat dau di xubng tur
stage t6i cac muc tiéu hodc ngudn gbc cla su kién.
2. The target phase(Giai doan tim muc ti€u): Su kién dudc nghe tit chinh ban than no.

3. The building phase(Giai doan thuyc thi): sy kién quay tr6 lai nghe trén danh sach
hién thi, di ngudc tif muc tiéu t6i trang thai dau.

I

Capture Phase

m Bubble Phase

=
|

mci_a mci_b mc2_a mc2_b

1 ] ] }

subla sub1b sub2a sub2b

Hinh 3.2: FlashVideo véi cac su kién

Duéi day 1a vi du vé cach thuc thi cic su kién trong Gnash.

Tré lai vi du 6 hinh v€ 3.4, véi su kién 1a chuot( MouseEvent) dugc ngudi st dung
chon vao subla, ching ta dé dang nhan thiy & giai doan bat su kién, nhitng d6i tugng
1an luot dudc lua chon tif stage = mcla = mcl_a = subla. Su kién nay dudc tao va di
dan i stage xudng téi d6i tuong st dung ctia su kién.

Su kién nay, tiép tuc dudc xt ly bdi ddi tuong dudc chon, day 12 buée tim muc tiéu.
Sau cung, su kién nay sé dugc 1an ngudc 1én tir d6i tuong dudc chon tdi stage dé cac dbi
tugng phia trén xu ly.

Chi y: Ludng su kién clia displaylist khong thé chi cho chiing ta thiy phan nao ctia
danh sach nay sé& xi 1y su kién ma chi chi cho ta biét phan nao khong thé xt 1y su kién
nay.
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34 Ap dung

Cin cti vio ma ngudn dudc cung cip, dua vao céc chiic ning va ludng su kién trong
ma ngudn, chiing tdi da dung lai co ché thuc hién cia GNASH nhu hinh vé 3.3.

Player RunResources TagloaderTable e

=

Eventhander DisplayObject Displaylist SWFParser

Lad | ). registerEventCalback
TunResources i parse]
SR R placeDisplayObject
i AR | L
d it j “\ B i ! ~‘\\ Ty ReplaceDisplayChject

/ = " render A
Pt \‘ _," RemoveDisplayObject

sefTagloaders i
- ’\‘

SethovieDefnation 5 N MoveDisplayotecty, {7
o regsterFSCommandCalback \“\ " it
createWindow add, del, insert

sefStage Event] A ( visitAl, vistBackward, visitFornard

i

"""""""" ”_____shuwFrametagr-\"“--w._n )
S 3 Display

Hinh 3.3: Ludng xt ly dbi tugng do hoa trong Gnash

\
FO

Dau vao ctia Gnash 12 tap tin c6 phan md rong .swf, sau khi qua qu4 trinh phan tich
tt SWFParser, cac tag dudc Iuu trif vao ciu tric dit liéu dang bang tagTableLoader. Tit
day, voi tung su kién dugc bat trén GUI hoic nhiing hanh dong cua tap tin Flash dugc
dinh nghia, tdc dong t6i danh sich hién thi( DisplayList) va sau d6, nap cac dit liéu ti
danh sach cdc tag, d6i tuong dudc luu trit trong TagloaderTable t6i GUI.

Nhin vao hinh vé trén ta nhin ra ngay ring, dbi tugng chi yéu can dugc quan tim
12 as_object, mot thanh phan quan trong dé€ dinh nghia cdc ddi tuong va sau d6 dudc
thuc thi bdi mdy 4o. S& di hién tai Gnash khong thé thuc hién dugc nhiing tép tin Flash
& version cao 1a do & AS 3 ¢6 thém mot s6 thudc tinh méi cling nhu da thay ddi cach thé
hién thudc tinh cho ting ddi tugng ciia Flash. Vi ly do nay, AS 3 di dua vao mdt mdy 4o
méi, d6 1a AVM2 nhung hién tai Gnash chua hd trg day di doi véi AVM?2 va chiing ta
phai mt rit nhiéu cong siic d€ hoan chinh vin dé nay.

Giai phap dudc dua ra & day do 1a: cai tién 16p as_object dé€ c6 thé thé hién dy du
nhiing thudc tinh cling nhu nhiing phuong thic méi c6 trong AS 3 va chinh stta hoan
chinh AVM 2 hién ¢6 ctia Gnash d€ c6 thé tao ra nhitng ma may phu hgp véi ndi dung
mong mudn dudc hién thi béi GUI.

Vi as_object lién quan tdi nhiéu 16p khac nhu: GeResources, as_function- Mot 16p
dinh nghia nhitng ham dudc cung cip cho dbi tuong as_object, dugc dinh nghia nhu
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nhiing ham ctia ddi tuong c6 trong AS 2. Do d6 nhiém vu dit ra 1a chinh stta as_function
dé€ c6 thé thuc thi dugc nhiing thudc tinh ctia d6i tugng nhu trong AS 3. Chi tiét nhiing
16p lién quan dugc thé hién nhu hinh vé 3.4.

gnash:GeResource

T

gnash:as_object

T

| gnash:as_function |

t
| | | |

gnash:abc_function gnash:huiltin_function | | gnash:MativeFunction gnash:swi_function

Hinh 3.4: So do ké thua as_object

Hién tai Gnash cung cip hai mdy 4o chay doc 1ap: mdy 4o vm d€ chay cho nhiing
tép tin Flash ctia phién ban cii( ti phién ban 8 trd lai) da kha hoan chinh va day dii, may
40 Machine chua dugc hoan chinh dé thuc thi nhitng noi dung cta tap tin Flash tir phién
ban 9. D€ phu hop v6i muc tiéu va nhiém vu trong giai doan nay cua du 4n, ching tdi
da st dung Tamarin- Mdy ao cho phép xt ly ma may tu phién ban 9 trG 1én cua Flash.
Tamarin dudc biét dén nhu 1a AVM 2 dudc st dung d€ thay thé cho may 40 Machine c6
trong Gnash. Trong qu4 trinh thuc hién, ching t6i da st dung bién phdp chuyén quyén
diéu khién ctia Gnash cho mdy 4o Tamarin thuc thi néu gip nhiing tip tin Flash c6 phan
header chita ndi dung cua phién ban 9 trd 1én.

Trong Gnash, mdy do khong dugdc khdi tao ngay khi chuong trinh chay ma chi khi
x4c dinh dugc tag sinh ra tit phién ban nao mdi bat dau khéi tao mdy 4o tuong tdng dé
thuc thi tag d6. Mdi ki€u tép tin Flash c6 mdt cach dinh nghia hanh dong khac nhau:
DoAction d6i véi AS2 va ABC blocks dbi véi AS 3. Mot tép tin SWF chi chita duy nhét
mot kiéu hanh dong: hoidc DoAction hodc ABC blocks.

AVM 2 chi thuc thi ma theo ABC blocks va khong thuc thi méa theo DoAction. P6i
v6i Gnash, khi may 40 VM doc vao tag ABC blocks thi hanh dong sé dugc chuyén sang
xu ly béi Machine, con khi gap tag DoAction, mdy a0 VM s€ tao ra VM mdi, huy VM
cii d€ thuc hién tdc vu mdi.

Dua trén co s3 nay, toi dé xuat viéc sit dung Tamarin theo co ché sau: khi ABC
blocks ton tai trong tép tin Flash, 16p SWFParser sé phan tich thanh cic kh6éi ABC dé
nap vao mdy 4o Tamarin. Dbi v6i khdi DoAction van giit nguyén kién triic cii. Hinh vé
3.5 thé hién kién tric cia mo hinh nay.
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SWF

Gnash 3D

AWM | .1 DisplayList
‘\‘\y DoAction |- ; _ g Screen

|
SWFParser

LABC block

_...I==as_object3
amz |-

Hinh 3.5: M hinh Gnash thuc thi d6 hoa 3D

3.4.1 Thuc thi do hoa 3D trén thiét bi nhiing

P& hd trg OpenGL ES, trong giai doan tir dua nhitng ddi tuong as_object sang danh
sach hién thi d€ xuat hién khi renderer 1én man hinh, can thém mot géi renderer dé h
trg chuyén d6i tir ddi tuong hién tai sang OpenGLES.

Vi Gnash hién tai da thuc thi OpenGL, bai toan dit ra I1a chuyén tif OpenGL=
OpenGLES. Nhu chiing ta da biét, OpenGLES la mot thu vién thu gon ctia OpenGL
chuin d€ c6 thé thi hanh trén nhitng thiét bi di dong nhu dién thoai di dong hoic cic
thiét bi cam tay khdc.

Hién tai da s6 cdc ung dung dudc viét v6i chudn OpenGL va Flash 1a mot trong sd
d6. Khi mot ting dung ciing nhu tép tin dudc sinh ra tit OpenGL, hién nhién mot s6 chiic
nang cling nhu hiéu ing s€ khong dudc thuc thi v6i OpenGLES vi OpenGLES da gian
lugc di mot s6 ham, phuong thiic ¢6 trong OpenGL d€ c6 thé thuc thi dudc trén thiét bi c6
tai nguyén, ning luc han ché. Chi 10% API ctia OpenGL ton tai trong OpenGLES, 50%
API ciia OpenGL phai thay d6i, stia chita véi it tham s6 hodic dé ton it thi nguyén hon,
nhung phan 16n dic diém chinh ctia OpenGL 12 khong dudc hd trg trén OpenGLES[14].
Ngoai ra da sb cac ing dung d6 hoa 3D dudc phit trién trén PC. VAn dé dit ra 13 yéu
cau chuyén déi tit OpenGL sang OpenGLES d€ thiét bi ¢6 thé sit dung mot cach rong rai
nhiing tai nguyén dudc cung cip va dé dang cho cong dong ngudi phat trién. Dogless[14]
12 mot phat minh d€ dung cho muc dich nay.

V6i mdi trudng gia 1ap trén PC md phdng PowerVR Insider? dugc cung cip cho
ngudi phat trién phan cting va phan mém trén thiét bi nhiing. PowerVR dua ra mot giai

3Mot chip dd hoa nhiing cho phép thuc thi trén nén tang OpenGLES 2.0
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phdp manh mé, linh hoat cho viéc thuc hién tng dung 2D/3D/vector véi GPU* bao gom
ca xt 1y va tao anh 2D/3D, ma héa- gidi ma video. Tat ca cdc API chinh dugc hd trg
bao gom: OpenGL ES 2.0/1.1, OpenVG 1.1, OpenGL 2.0/3.0, DirectX 9/10 va OpenCL.
Dic biét véi cdc phién ban tiép theo( tif phién ban 5), PowerVR cung cép gidi phéap cho
tat cd cc dang tiép theo clia do hoa 3D, 2D, dd hoa Vector cho thiét bi nhiing, véi cac
k¥ thuat chéng ring cua, va dua ra cic chiic ning xi 1y hinh anh chuyén sau.

Trén thuc t&, PowerVR da tré thanh chip xi ly dd hoa phé bién nhét sit dung trong
dién thoai di dong d€ thé hién hinh anh 2D, 3D, ting toc do hoa Vector( véi dong cao
clp) va dugc sir dung bsi cac cong ty cdng nghé ban din di dong hang dau véi hang trim
san pham nhu Samsung. . .

3.4.2 Hién thi 3D trén Gnash dua trén PaperVision 3D

Hién tai, thu vién dd hoa 3D ding cho Flash dudc dung két hop véi su hd trg cia
bod Framework Flex SDK do Adobe cung cip. Do muc tiéu ctia du 4n can chuyén do hoa
Flash 3D Ién thiét bi di dong do dé can thiét phai chinh stia bo thu vién nay. Muc dich
chinh dé thu vién c6 thé chay trén OpenGLES véi thiét bi nhiing. Chi tiét vé k¥ thuat
nay dudc trinh bay trong khéa luan ctia ban Lé Viét Son vé "Phuong phap xit ly dd hoa
3D cia Papervision 3D". Trong tai liéu d6, cac ban c6 thé tim thiy co ché, giai phap cho
viéc dua PaperVision 3D vao Gnash, mdt s6 thuc nghiém thé hién PP3D.

4Graphics Processing Unit
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V6i nhiing co sé ly thuyét va nhiing gidi phdp dudc dé xuat, ching toi tién hanh
mot sd phuong phap xéac dinh kha ning thuc thi cia dd hoa 3D dbi v6i mdy 4o. Dua vao
mot s6 may 4o Flash ngudn md, ching t6i thuc hién mot sd danh gia dua vao qua trinh
so sanh két qua thuc hién chid yéu dua vao thdi gian thuc hién test.

4.1 Cac so sanh, danh gia

Muc dich chinh cta viéc so sanh la chiing minh kha nang thuc thi ciia cac may ao
ActionScript v6i mot s6 bo test. Céc s6 liéu test dudc st dung tif cong cu test Java Grande
Benchmarks[15], dugc thuc hién trén mot s6 mdy 4o flash ngudn mé nhu Lightspark,
Tamarin Central, Tamarin Tracing, Tamarin Redux. Ngoai ra, chuing t6i c6 st dung mot
s6 két qua da dudc phan tich d€ phuc vu cho muc dich so sdnh va danh gid cic kha ning
cung hiéu suit giita ching, nham lua chon ra bd ma ngudn thich hdp cho muc dich du
an.

4.1.1 LightSpark

Lightspark[16]- Mot chuong trinh ma nguén md thuc thi Flash( Flash Player) don
gian hon rat nhiéu so v6i Gnash vi chi chifa nhitng thanh phan co ban cta Flash Player:
thuc thi thdi gian chay véi ché do d6 hoa nhung hd trg rét tot cho ActionScript 3 nhu dic
t4 16p, cac phuong thic, cach thira k&, mo ta dbi tuong. . .

Lightspark stt dung may 40 LLVM[17]! thay vi st dung mdt mdy 4o riéng. LLVM
cung cAp mot chuong trinh khung véi cdc API dé thuc thi trén mdy 4o nay. Lightspark
phu thudc rat nhiéu vao LLVM, ti tdc do bién dich t6i téi uu ma. Lightspark st dung

'L ow-Level Virtual Machine
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OpenGL dé€ hién thi hinh anh, va thuc thi da ludng.

Hién tai Lightspark van dang dudc phat trién dé t6i uu hon tdc do va kha ning thuc
thi phim Flash.

4.1.2 Tamarin

Hién tai, Tamarin c6 2 phién ban la tamarin-Tracing, phién ban thi nghiém cua
mdy 40 ActionScript va phién ban thii 2 da va dang dudc phat trién bdi cong dong ngudn
md: Tamarin-redux. Tamarin-tracing dudc stta d6i d€ huéng téi muc dich tdi vu héa cac
qua trinh trong lic thyc thi va nhitng ma chua dinh nghia véi viéc st dung mot bo nhé
nho. Tamarin-redux 1a phién ban d€ gidi thiéu nhiing tinh ning mdi va sta nhitng 16i
phat hién thém trong qua trinh thuc thi phat sinh bdi Tamarin-Central. Adobe cling cung
cAp kém theo cdng cu cho viéc kiém tra tinh niing, hiéu sut ciia Tamarin trong thuc thi
Flash( b0 test-suite). BO mdy do dudc phat tri€n bdi mot doi chuyén nghiép trong thoi
gian kéo dai hang nim nay.

4.1.3 Kiém nghiém

Chuong trinh ki€m nghiém dudgc thuc thi dua trén viéc so sanh hiéu ning thuc thi
ba chuong trinh trén. Két qua test thuc t& dudc st dung va phan phdi tit DHPC Java
Grande Benchmark[15]. Mot phién ban ctia bo test nay dudc dua vao ma ngudén Tamarin
va c6 thé dudc bién dich t6i ma mdy AS st dung cong cu bién dich ASC ctia Adobe. Sau
test nay dugc thuc thi Lightspark.

B0 cong cu nay[18] gdm nhiing kiém tra sau:

Crypt ma hda va giai ma di liéu ngau nhién st dung thuat toan IDEA symmetric,
cung cip mot lugng 16n nhitng ki€m tra vé sd nguyén va toan ti logic.

FFT tinh toan chudi Fast Fourier Transform trén dif liéu ngiu nhién, bao gom ca
dit liéu diu phdy dong.

Series Tinh toan N hé s6 dau tién cta chudi Fourier, d€ chiing minh khé ning goi
ham trong 16p Toan hoc.

SOR Tinh todn giai phap ctia mot hé thdng tuong tac truc tuyén st dung Successive
over-relaxation.

SparseMatMult Thuc thi nhan ma trn trén mot ma tran ngau nhién, ching minh
kha ning truy xuit b nhd.

Hinh vé 4.1[19] cho chiing ta thy ring Lightspark thuc thi ton thdi gian hon rat
nhiéu so véi Tamarin va dbi véi kiém tra vé Crypt, chiing ta thiy két qua kha tuong dong
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Tamarin tracing

Tamarin redux

ECON

Lightspark

Crypt FFT SOR SparseMatmult

Hinh 4.1: Bi€u d6 so sanh két qua thuc thi

gitta cac chuong trinh nay.

4.2 Demo

Duéi day 1a chuong trinh dudc ching toi thuc hién d€ thé hién co ché xu ly
FlashVideo ctia Gnash dbi véi tép tin SWF. Chuong trinh thé hién co ché dé mot tép
tin SWF- Dau vao cta Gnash, thuc thi va thé hién 1én man hinh. Giao dién chinh cta
chuong trinh nhu hinh vé 4.2. Chuong trinh gdm cac phan chinh la:

e Process Comment: Thé hién ludng dau vao, qud trinh phan tich, thuc thi va chay
ctia Gnash déi véi tép tin SWF, cdc dbi tuong dudc phan tich, dugc goi va hién thi.

e Display Component: Thé hién truc quan hinh v& ludng thuc thi dbi véi tiing t&p
tin dau vao cu thé. Thé hién su rang budc gitta cac ddi tugng khac nhau dudc tao ra
trong qua trinh thuc thi cua Gnash.

e DisplayMovie: Thé hién noi dung ctia t&p tin SWF dau vao, cho phép ngudi ding
tuong tac véi tép tin Flash.

Vung thé hién tién trinh( Process Comment) cho chiing ta thiy rang( dbi vdi tap tin
hién tai), stt dung nhiing tai nguyén nao, Gnash da goi va khéi tao cac dbi tuong ra sao,
qua trinh thuc thi dbi véi tép tin d6 1an luct ra sao. Qua trinh nay con thé hién cach thuc
thi cia mdy 4o dudc cai dit trong Gnash da st dung, phan phdi va thu hdi bd nhé cac
dbi tugng da cip phat ra sao.
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Process comment:
28492:1] 15:56:35 DEBUG: GC: collection cycle started - 2021/64 new resources allocated since last
run (from 628 to 2649)

=

28492:1] 15:56:35 DEBUG: GC: recycled 2021 unreachable resources - 628 left

28492:1] 15:56:35 DEBUG: Loading native class Key

28492:1] 15:56:36 DEBUG: GC: collection cycle started - 2031/64 new resources allocated since last
run (from 628 to 2659)
28492:1] 15:56:36 DEBUG: GC: recycled 2023 unreachable resources - 636 left

| Click to play |

—
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{7 Defimt | |F’]e |T3"’E |L’"e 28492:1] 15:56:36 DEBUG: Pausing virtual clock

climuters 1 acknowledgments.tex Badbox | line I
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Pt Commmans,_ [0S

stricks Comman This is pdfTeXk, Version 3.141592-1.40.3 (Web2C 7.5.6) (format-Tatex 2010.5.11) 14 MAY 2010 15:51
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(755 e | Moot [0 0] 0]
Hinh 4.2: Ludng xit 1y Video ctia Flash- Gnash Player

Vung hién thi( Display Comment)- Phan phia trén ctia Process Comment, cho
ching ta mot hinh dung cu thé vé cach xit ly cic ddi tugng, cach xir ly dbi véi mot
s6 su kién( events) vi mdi quan hé gilta cac qua trinh trong Gnash. V6i mo hinh nay, céc
qué trinh ctia Gnash dugc thé hién 16 rang, dé hiu nham phuc vu cho muc dich thé hién
ky thuat Flash Video trong Gnash trong khoa luédn nay.

Phan cubi cliing, phan hién thi ndi dung cta tép tin dau vao .swf. Tai phan ctia s6
nay, toan bod ndi dung tép tin Flash sé dudc thuc thi, hién thi giébng nhu véi mot s6 chuong
trinh choi Flash khac( Flash Player). V6i phan thé hién nay ctia tép tin Flash gitip ching
ta dé dang kiém tra su xuét hién ctia d6i tuong nay so v6i nhitng ndi dung dudc thé hién
& 2 phan con lai 1a Process Comment va Display Comment.
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Tong két

Trong qua trinh thuc hién dé tai, t6i da dat dugc mot sd két qua nhu sau: dwa ra co
ché thé hién FlashVideo cia Gnash, dwa ra mé hinh dé xudt cho viéc thé hién Flash 3D,
cung cdp mot s6 hudng thuc hién ciia deé tai, co ché dé dua flash 3D lén thiét bi nhiing.
Qua qud trinh thuc hién dua vao mdt s6 két qua da ching to tinh ding dan trong giai
phdp ciing nhu khd ning thuc hién. DAy chinh Ia tién dé quan trong dé chiing toi tiép tuc
thuc hién viéc xay dung hé thong riéng doc 1ap v6i Adobe Flash d€ thuc thi trén thiét bi
nhing.

Mic khéc, chiing toi ciing hi vong vé6i nhiing gidi phap, két qua dudc néu ra & bai
viét nay, sé tao diéu kién thuan 1di cho cdc nhém, cac hudng nghién ciu khac vé xir ly
Flash 3D, dic biét 1a viéc chuyén Flash 3D vao thiét bi, mot hudng nghién ctu méi va
rit tiém ning trong hién tai va tuong lai gan.

Huéng phat trién

Qua khéa luin nay, ching ta c6 thé nhan thiy kha ning phat trién tiép theo ciia dé
tai d6i v6i viéc thuc thi Flash 3D trén PC néi chung va trén thiét bi n6i riéng 1a rit tiém
ning va con can phai dudgc quan tim, nghién ctiu siu sac, triét dé€ hon nita. Viéc ca nhan
héa thiét bi dién tir dang 12 xu thé trén thé gi6i va di nhién di kém vé6i d6 13 d6 hoa may
tinh cho nhiing thiét bi ndy ngly cang phai tét hon, truc quan hon. . .

Nhiing co sé ly thuyét, gidi phap, thuc nghiém trén day 1a tién dé cho chiing tdi tiép
tuc cong viéc xay dung Flash 3D dé thé hién mot s6 ciu tric dit liéu phiic tap, phan tich
va ting tinh truc quan cho ngudi st dung trong nhiing bai todn st dung s liéu tinh toan
16n, phuc tap.
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