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Implementation of Gnash System Based on the ARM and Embedded Linux
MENG Xiao-Hua, YANG Fu-An

(Department of Computer Science, Jinan University, Guangzhou 510632, China)
Abstract: Adobe Flash is a multimedia format standard in PC. However, Adobe has not provided a solution in
embedded platform. In order to play Flash file in embedded device, this paper uses Gnash which is a
GUN open source Flash solution to play Flash file in ARM embedded Linux. It analyses the
framework of gansh. It also researches various functional modules and discusses the relations
between functional modules and operating system platform. Because embedded environment has low
clock speed and limited memory, the paper cuts off some Gnash's modules, e.g. interactive modules,
which is not mandatory while ActionScript engine plays movies. And the Gnash is run in the Intel
PXA270 Linux platform success fully.
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Gnash MEBIWEMNEA TOE -1 X
Adobe Flash S8 BIFFIRIR 7 B As AN T 25 4
, DU E L8 N 128 Adobe Flash Player,
Gnash k8T GPL Fash I H, &3 GNU #J GPLGE
BRI A7, ERNEMAMIARAZ 0.8.5, I
B A 5K 25 SWFV 7 ThEgss 4 D% ActionScript 2
K2, FHFF SWF V8 A VO FRFNEMATHEE. TREHA R
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B, FTAERIRT R LN T A A A AN
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WA
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BT, BRHERSNTG AR SIBEEURRE, 1F
1=, B, BR%,

(2) Flash SCHAOfEATARER . #E4fT Flash X,
Flash SCHFRIZE RS TT RACK SRAT H SR I8 2 — R
AT B (Dictionary)(IEIELE W X, FH5EE, LT,
BFEMERRAER, YRERTEREFRSBERIR
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MNRARYEZRS|E, —ET Cairo, — & T AGG,
KB —PET OpenGL, X ="EZ35|EEHRAEE
WA 2 Ao

render handler agg base

| +draw shape character() |
render handler ogl

| +draw shape charscter() |
render handler cairo

| +draw shape charsoter() |
B 2 Gnash 5 45| &5 £ H

render handler

ME FRHATTLES], render _handler 25 2884
SIEMER, CEAERHEARE X TETHESED ;
render_handler_ogl 2 render_ handler_cairo 145
render_handler_agg_base 25 2 4k 7K B render_
handler &5, HE(1BEAh&TIER Cairo 2, AGG &
5 OpenGL ZEH AP, 3k L3 draw_ shape_
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SRR REER, H—FUEETE RN BT E R
E7r~o Gnash T%ﬁf(%%iTLﬁﬁWE’]I%ET%: EEETR
U Fo

HER AT EEEF, Glyph Text f9E XA

KRR AR - DefmeFont PR TE X FARFAR(Gly ph) RS
&4, DefineText Fr&EENE R RHIIA, Gnash
1 H) DefineFontTag.h AFRE T T a1 FUEIRSS
.

bool _italioy//§ ki AL
bool _bold;//AH kiR AL
boost::shared ptr<const Font::CodeTable>
_oodeTabley/ F X N3
..... JIR Ty ARk

DefineText /338 E X T EZ R ~HNFFE, BT

TIHANFE. KN BBUEE—FHNETR
f78, Gnash 1y DefineTextTag.h HFI&i&IT T
WM TNEEE -

class DefineTextTag {

static void loader(SWFStream& in, TagType tag,
movie_definition& m, const uninfo& r);

/] Draw the string.

void display(character* inst);

const rect& get_bound() const {retum _rect; }

// DefineText2Tag::loader also constructs a
DefineTextTag.

friend class DefinoText2Tag;

1/l Construct a DefinoTextTag.

/// This sho uldonlybeemmduﬁnghlondeno
fimctions.

DefineTextTag(SWFStream& in, mo  vie_definitions

ﬁ std::vector<TexiRecord> _fextRecords;/ XAt
}

(5) FUIMANFBAELR . LI Flash XHFH A
StartSoundTag #r%&# A\FIZ40(E ADPCM 5 MP3
FRMER)AMAD. 25 5E.
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Gnash XEEZEMEHIEXABIRERN SDL, A&
o M54 event-sound 0 soundstreams 7,
event-sound B &7 —NEEIEAY SWF i, {E1F
R ARS8 2 Mol Soundstreams U/ T] A #5>
A Z 1> SWF il o 3X IR & F A 19T XS soundstreams
HITEIRE, HERNAENEE, Gnash (E1f
F sound handler k#HTHNZRIE, HTE H#E
EER R &R R MM, ATIAE A E MEGRE N E
REFENH—3 M. DT RUIFEFEENZEMANE
Ko

7£ gnash JE#5 libsound/sound_handler.h &
FEX T sound_handler FkF#E#RIEZ M, Sound-
Envelope.h A #J SoundEnvelope = %] event
sound, EmbedSound.h EBRM#AREZHERE,
InputStream.h 7= B S5 N\ AUER1E,

7£ Gnash J&45 libmedia /AudioDecoder.h 1 E
X HJ AudioDecoder &M AR, ST
TR BN F MR DR EEZ4 X Audio-
Decoder, W& 3 f7~:

AudioDecoderNellymoser |
AudioDecoderFfinpeg |
[ AudioDecoder AudioDecoderSimple |
AudioDecoderGst |
AudioDecoderSpeex |

B 3 AudioDecoder 4% x %

7£ Gnash J&4% libmedia/Video Decoder.h A E
X7 VideoDecoder 2MMEADHIEZ, FTXMEA
B 21 B X W50 B AR 2D B 1E ER E 4k 7K Video-
Decoder, W& 4 Fir.

gnash::media::Vi
gnash:media::Video { Finpeg
Decoder s:media:: Vi
gnash: G‘tldeoDeeoﬁll

B 4 VideoDecoder # 7% x %

7£ gnash J245 libmedia/MediaHandler.h & X
7 MediaHandler 222 (TAIRADERIERN T
XS B 301 B X R A0 Y A 4D 4R AR 4k 0K
MediaHandler, @1& 5 ff7x:
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edisHandleFfmpeg gst:MediaHandleGst

K 5 MediaDecoder 4k % x %

6) RFEFoEH. BREN#RE FSE.
SRBIES T EELIRE,

4  Gnashfy#r AT LER
4.1 Gnash BRBUESM T

HRTXXHBRNBELTH#RT Gnash BIH RN
BENMERREIAR, BERNBREFHRERARL
BRI SR Gnash #H/73ET, &% B 1@idx
Gnash FRABFNSCHE T B i p) E i RIT, 3]
o UL Gansh BYZED A A AGEBEFN Al L EE P 2K, X
DR E, BIIR—EEHTIXNHFERN, SUE
MEFESTERIEST, WTEE, FHAINTUARIER
AR ERATRE, 2 HEHNNERFE,
XN BNEEEXPAEESRT . DI
BEANR RN 1 3.

# 1 Gnash th s FA& #

HFR fipay Package
PNG PNG BXF GIF kit hERey, AFiEd | 1.2.350r
PNGs. 3zt higher
libpng
JPG JPEG 2#AAR1R EAsR RS/ NE&E | libjoeg-6
=, AFER JPEG b or
higher
GIF FFER GIF 3 4.1.6 or
higher
giflib
Boost | Boost 2—Nalf4EHI C + + KF14E4R 3 | 1.34.1 or
P2, #£Gnash 1, Boost £ 2 £/ | higher
boost
Libxml | Libxml2 2 GNOMEXML fE4mk %%, | 2.6.30 or
2 FASRFBATEE XML F1XML higher
Socket ActionScript £ HEE libxml2
Zlib AFERERERRUE, F/H DEFLATE 1.2.3 or
ik higher
zlib
Curl ibcurl E2ZFHSCIHNER TERM, | 7.19.40r
PRI URL T 3has higher
libcurl
libtool | X2 RIARR FEE R 2.2.6ao0r
higher
glib Rt CIBEE—EsE0U AN %25 | 2.1840r
FHBANTEE higher
freetyp | A C 155 S A EUMAEL SR HHERRY | 2.3.6 or
e — R E higher

4.2 TR R GmIE

e BlGnash BT, 3T E 5 A XmiFar, L
BT HA MG IR E R SERFRY, AAFRAIE
7 A TFIEIRE

export CC=arm-linux-gnu-gcc

export XX=arm-linux-gnu-g++

export AR=arm-linux-gnu-ar

export STRIP=ar m-linux-gnu-strip

export RANLIB=arm-linux-gnu-ranlib

export LD=arm-linux-gnu-Id

(1) AR RRNRIX . EOMAIERR T, Gnash
TR T RN R R, TR

% 2 Gnash #1740 7 2

FFmpeg | FFMPEG 2 40h 1888, ¥ FZ=x404E | 0.5 or
T, I e — P UATA 3255 , FFMPEG | higher
BT gst-ffmpeg FFmpeg
GStream | Gstreamer 2R, HFZETH | 0.10 or
er BB, shs e Fe— ML AT EERe higher
gstream
er
gst-ffmpeg i {Ri@id Gstreamer {5 gstre
gst-ffmp | f FFMPEG ##i32%, W8 amer0.
eg Gstreamer {EAULRNIER /7, XM | 8-ffmp
HEEFRE eg-dev

T SANE S GStreamer #1 FFMPEG R&EfE
FAE, HANREERFE—MEATRMNNIRAIE =R,
X EFAER T Gstreamer (GRsE L% glib)fEAT
(NEREE IS 02 SUR I

./configure
——prefix=/opt/crosstool/gcc-3.4.2-glibc-2.3.3/arm
-linux-gnu/arm-linux-gnu/
—--host=arm-linux-gnu

make;make install;

FAFATEMR T GStreamer {E24FATHIRLSRAL
Har, A TRIETCERERETT, RINELITIMAEHR
LR EIE gstreamer0.8-ffmpeg-dev,

(2) BEIAAMNERRSm% . 75 Gnash 1, F{ 1A SDL
YER EAMAVANE 8=, Fof1 ) AR Zmit ey EEA M AR TR -

% 3 Gnash th & 440 # %

SDL P An ZEMIT LR, A, B, B 1.2.1
BN RAUHR R Gnash TEZEE | 3 or
Z2OE—EERAREE, DLIASEN | high
Gnash ZFEZEMNGUIE, BEXF Gnashk | er sdl

it SDL F AE AYNEE R Y

FLERM, BNEBFESL SDL2— M SRR
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REE, CRETAXREERD, FlF EN B,
X Gnash MXRFZ&EFH, AL IKS, RE
SDL HAE ZANE R 2R}, SDL MZmiFidfzan T .

./configure
——prefix=/opt/crosstool/gcc-3.4.2-glibc-2.3.3 /arm
-linux-gnu/arm-linux-gnu/
—-—host=arm-linux-gnu?--enable-shared
--enable-video-fbcon
——disable-video-x11 --disable-video-photon
—-disable-video-directfb
—--disable-video-ggi--disable-video-svga
—-disable-video-aalib --disable-video-qtopia
——disable-video-dummy --disable-joystick
—-disable-alsa —-disable-esd —-disable-arts
—-disable-nasm --disable-dga

make;make install;

(3) EBRSIENEIE: BMBRE—TERIIE,
#£ Gnash A =FELS | E o HIITEEE, I RAT
7

% 4 Gnash thE 33| %

AGG | AGGZAntiGrain B 54 2D B, M | 2.5 or
AGG #IAA I Gnashs 34 47 Render | higher
agg
Open | OpenGLE—MRERIE, EX T—18 | libgll-
GL EEBTFENAPIRENAER, 43D | mesa-d

2D EY, X FAEHINER, ev
Cairo | Cairo2—-2DEIE, 5 £Mimt R,
T=BER BRIR, HE— LR
OpenGLbackend £, ifi Cairo XJ Gnash
NI HEEN

71X 3 Fyss|g 1, OpenGL #1 Cairo 25ATh
R A EFTERPIMR-RHNZTT, XHARAKFEHEA
AN TIERENF K, REBBASMDHEAR REELER
RI4E =, ATIATR N R BRI £ AGG fEAFRIAEBRAZIR
B TERBEZS 12, XN IEX OpenGL A1
Cairo U #5M Gnash &1, JRE AGG,
AGGUN %2 % SDLFI4mE T2 T .

&2 Makefile.in.linux.SDL

AGGLIBS= -agg -ISDL

AGGCXXFLAGS = -03

gcc-3.4.2-glibc-2.3.3/arm-linux-gnu/arm-linux-g

libcairo

2-dev

-I/opt/crosstool/
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nu/include/SDL
-L/opt/crosstool/gcc-3.4.2—glibc-2.3.3/arm-lin
ux-gnu/arm-linux-gnu/lib
CXX = arm-linux-gnu-g+-+
C = arm-linux-gnu-gcc
#CXX = icc
LIB = arm-linux-gnu-ar cr
.PHONY : clean
Make
copy agg-2.5/include
copy agg-2.5/src/libagg.a

5 R%E

ALK Gnash RS 4R p & 25 A 177 04T
LHTENEEREERBLR, VIR ARSER
MRRFEAMBAIT T Efllle ELWTRTH
Gnash ##E2| &EF ARM fi# AR Linux LA
XX HFLE, A TREBAREE RNITIEEXR
SRR ALET, EECTE 64M AF, AR
2.4.20 linux WAZ N Intel XSCALE PXA270F &
FET Gnash I 7 flash shEF W %
B, WMETHREHRR,

SE 3K

1 FMEAE. — AP AKX Flash #5% 2693%3t 5 £+ F
HUEL L, 2008,28(1):248 — 249.

2 RN FEEE AKX Flash #5560kt 5 £,
AL TARL A4, 2007,29(6):128 - 131,

3 5 EYLMAX Flash #&3 £ 093kt 5 £+ LT
5+, 2007,29(6):128 — 131.

4 Gnash Free Software Foundation (FSF). [2007- 07-02].
http://www.gnu.org/ software/gnash

5 Gnash Project. [2008-10-28]. http://www.gna- shdev.
org/

6 GNU Libtool.[2008-02-19]. http://developer. apple.
com/documentation/Develop erTools/glibtool/libtool 1
5.htmI#SEC86

7 Gnash Documentation.[2008-10-28]. http:// www. gn-
ashdev. org/ doc/apidoc /index.html

8 Gnash Building. [2008-10-28]. http://wiki. gnashdev.
org/Gnash#Building
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