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Abstract In this paper, we present an automatic C source code generation system for DirectShow
based multimedia application programming. In this system, C source code is automatically synthesized
from the filter connection graph edited with GraphEdit, a utility tool provided with DirectShow SDK
package from Microsoft.

In traditional DirectShow programming environments, program design and brief testing steps are
usually done with GraphEdit tool just by inserting filters and connecting them properly, while actual
implementation of the program should be done separately. The filtér connection graph information from
GraphEdit is used just as a reference in such the implementation step. Therefore, our system which
automatically generates C source code directly from the filter connection graph of GraphEdit seems
very useful and many programmers can develop DirectShow based multimedia application programs
more effectively and quickly using our system.

In addition, our system supports more various media stream control functions for the generated
application programs than the existing system such as Wizard which supports limited and fixed
number of media control functions only. This feature allows more flexibility in the user interface of
the generated source program and makes our system more practical for DirectShow based
programming.
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{BaseFiiter *pFilterDVDNavigator;

CoCreatelnstance(CLSID_DVDNavigator, NULL, CLSCTX_INPROC_SERVER, IID_iBaseFilter,
(void *=)&pFilterDVDNavigator) :

m_pGB~>AddFilter{pFilterDVDNavigator, L“DVD Navigator”):

IBaseFilter *pFilterCyberlLinkVideoSPDecoder:
CoCreatelnstance(CLSID_CyberLinkVideoSPDecoder, NULL, CLSCTX_INPROC_SERVER,
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ConnectFilters(m_pGB, pFilterDVDNavigator. pFiiterCyberLinkVideoSPDecoder) :
ConnectFilters(m_pGB, pFilterCyberLinkVideoSPDecoder, pFilterOverlayMixer) ;

ConnectFilters(m_pGB, pFilterCyberLinkAudioDecoder, pFuteerectSoundAudnoRenderer) :

ConnectFilters(m_pGB, pFilterQverlayMixer, pFiltervideoRenderer) :

/* G 5 DIC!(H HIOJ% AA [E HE
VideoWindow *
m_pGB- >Query1nterface(nD IVideoWindow, (void **)&pVW) :

HRESULT hr = S_OK:
?witch (m_eState)

case Uninitialized:
return E_FAIL;
case Play:

hr = m_pIMC->Run():
m_plOvdC2->PlayForwards(1.0, 0, NULL):
if t(SUChCEEDED(hr)) SetState(Playing);
return hr;

case Playmg
if (true == m_bStiliOn) {
hr = m_plOvdC2->StillOff():
if (SUCCEEDED(hr)) m_bStillOn = false:
return hr:
case Stop:
hr = m_plDvdC2->SetOption(DVD_ResetOnStop, TRUE):
nr = m_piMC->Stop();
gr =km _pIDvdC2->SetOption(DVD_ResetOnStop, FALSE);
reak:
case Paused:

it (FAILED(m_piDvdC2->Pause(false)))
return faise:
else {
SetState(Playing):
return true:

}
|{f (Playing == m_eState)

if (FAILED(m_plDvdC2->PlayForwards(2.0, 0, NULL))}
return false:

else if (FAILED(m_plOvdC2->PlayBackwards(2.0, 0, NULL)))
return faise;

SetState(Scanning):

return true;
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FastForward, Rewind, FullScreen, TitleMenu, Root

//OVD Navigator
{988C4620-2C1A-11D0~-8493-00A02438AD48}
DEFINE_FUNCTIONS{CLSID_DVDNavigator, Play,
Titlemenu, Rootmenu}

// AVI/WAV Fite Source
{1643E180~90F5-11CE-97D5~00AA-~55505A}
DEFINE_FUNCTIONS{CLSID_AVIWAVFILESOURCE,
Rewind. Next, Previous, Zoom}

//Cutlist Fite Source

StepForward, StepBackward}
//Cyberlink DxVA Filter 2
{C494A68B-A398-4E2B8-A63A-02578A84DFF4}

//File Source{Async.)
{E436E£BB5-524F~11CE-9F53-0020AF0BA770}

//File_Source(Netshow URL)
{4B428940-263C-11D1-A520-000000000000}
Rewind. Next, Previous}

//File Source(URL)
{E436EBB6-524F~11CE~9F53-0020AF0BA770}

Next, Previous, Caption, Subscript}
//File Writer
{8596E5F0-0DA5-11D0-BD21-00A0C911CES6}

//\WF Source Filter
{C69E8F40-D5C8~11D0-A520-145405C 10000}

{A5EABD20-253D~1101~-G-B3F1-00AA003761C5}
DEFINE_FUNCTIONS{CLSID_CutiistFileSource, Play, Pause. Stop. Open, Close, FastFoward. Rewind,

DEFINE_FUNCTIONS{CLSID_CyberLinkDxVAFilter2. Play, Pause. Stop}

DEFINE_FUNCTIONS{CLSID_FileSourceAsync. Play, Pause, Stop, Open, Close, FastFoward, Rewind}

DEFINE_FUNCTIONS{CLSID_FileSourceNetshowURL, Play, Pause, Stop, Open. Close, FastFoward,

DEFINE_FUNCTIONS{CLSID_FileSourceURL, Play, Pause, Stop, Open. Close, FastForward, Rewind,

DEFINE_FUNCTIONS{CLSID_Filewriter, Play, Pause, Stop, Open, Close}

DEFINE_FUNCTIONS{CLSID_IVFsourcefilter, Play. Pause, Stop, FastFoward, Rewind}

Pause, Stop. FastFoward, Rewind, FullScreen,

Play, Pause, Stop, Open. Close, FastFoward,
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casc Graph_Play:

hr - m_pIMC->Run();
m_pIDvdC2->PlayForwards(1.0,0,NULL);
retumn hr;

casc GrdplLSwmedll
hr = m_pIDvdC2->SetOption(DVD_ResetOnStop, TRUE)
hr = m_pIMC->Stop();
hr = m_uﬂ)de‘Z—>SctOpuon(DVD_RcsctOnStop, FALSE)
SetState(Graph_Stopped2);

break;

case Graph_Paused:
hr = m_pIMC->Pausc();

casc Playing:
1(f (truc --= m_bStillOn)

m_pIDvdC2->StillOff();
1f (QUCCEEDED(hr))
m_bStillOn = false,

return hr}

<FAYd 98 THE &8 IE>

case Play:
hr = m_pIMC->Run();
m_pIDvdC2->PlayForwards(1.0, 0, NULL);
if (SUCCEEDED(hr)) SetState(Playing);
return hr;

casc Stop:

hh;; m_pIDvdC2->SetOption(DVD_ResetOnStop, TRUE),

- m_pIMC->Stap();

= m_pIDvdC2->SetOption{DVD_ResetOnStop, FALSE);

break;

casc Paused:
if (FAILED{m_pIDvdC2~>Pausc(false)))
return false;
else {
SctState(Playing);

) retum truc;
case Playing:
if (true -- m_bStllon) {
m_pIDvdC2->StllOff();

, if (SUCCEI:DED(hr)) m_bStllOn - false;
return hr;

i‘f (Playing -- m_eState)
if (FATLED(m_pIDvdC2->PlayForwards(2.0, 0, NULL))

return false;

else if (FAILED(m_pIDvdC2~>PlayBackwards(2.0, 0, NULL))

return false;
SetState(Scanning )
return true;

<aAE A4 A2dd s 44d 42 AS

a9 11 a9yt $83 AAFee)

om, Zzadue] Seo) e} s ERHA 42 2
=8 AR 5+ e FRel Ao AL Agte] Bo)
£8HE BAZE b 99, A2e AdNE A
b 4 3= WY $38 Wast glol, 2= A
sd 4 9 0RE 29 5 Yow, a3z dgy
AN A4% WE 92 adzeRy AW Ao s
£ C Aa T2IRE G BE AL del AW Je
& 7] MEl, 71 wael Hla) woh ABAY A
ol Fhsaiat.

5d 8

B =%dAl= DirectShow Z2azge] F& %
=7 2= ddee A% 59 GRF HY2 Ry
C &2 XYL A5 AAste 2L ML
o}, 7]&9] DirectShow Z2ZIj% FAqAE 2=
AUEE o83 MA 2 19F T2 el AAHH &
| Z2aye] FEE A% 42 IS FHAY HHo] ¥

B AFdM A% AAAE Axzee] v

ER oot} ofd W, & A2HE AMEY AT,

HElut)e] 48 Tl AUzt A2 FE
o] ZAFAY £HE " glo], YT dY
st g8 AMY € 9 92 I49¢ =9

=g 9y
HE ol%

Y3l =2
a9e A4sa ARl F He A £ g

W@ ¥,

GRF 2 A7 3P4, z4le] dshe C &

T2aEs AsHeE 4g F U] dE
# <l DirectShow ZZ1gj™o] 7Fsslet,
ol #3ll, ¥ Al2HdME Folz "E o
9 2zt geol] i, 2 "eol] @ FAHE 4
33 1 gee #ld3le DirectShow HE
of QI2EAE A4she &%, 2eln 1 Q&
o ge WA FEste AL &

A
298t =3 gy 42 oz Hod &

Aol tisll, 94" F e ¥&8 "EHES
AA AA 2= g UAgA SEae
& FER &)

Bt &3

A2 1)

1
gelst

e A g ]

ves
Hag
2 A=
2y

1s @

0
i a =y

B o Rt



124 AEIHRH A AFEY AA A 108 A 1 ZQ042)

a3 2RA A9 A wYe] Ao 7FeE
AFshe 7129 A= A2"ERE gE), B AAEHe
A28 ARgRlQl Iz ad Jjgxz dtoF Aol 7
Wtz e §8 ZEad F71E wtle] Ao 7)
S B 431 ogEtn M9 5 e A1es AF
gieh, wpebd B AJ282 DirectShow T2IHLE 9
g R 283 =78 2849 & Yok

kA g, B A|2~§-e A DirectShowol]d 71EFo
2 AFse 63719 HEL NEoZ A=Ak u
2 F7t dA=Ees dEvde] Aulg dule)x =8
o} vlg} =209 Fo| HXE g F/HE ¥WH,
53] 42 HE7t A& A9, d AzFo] o|F 93
Ad3A) & & = Q). o|F A Yl 3
7HE A2 Fyd] Uid FF 2 &4 ARE gy £4
Hddl FAZ F7Me Wt 9L ¢ o a8y
TFALEE ¥ 4 3Y9g vg I3 F= Uil
Aoz ng Hi 42 P EE @ £4 FEE

THLE AT FEIEF /sl Aol Yot
Fags

[1]1 DirectX 9.0, http://www.microsoft.com/korea/directx.

[2] DirectX SDK 81 Documentation, http//www.
DirectX.com.

[3] o1%3l, #wd, AYsl, “MPEG 48 |43 Azt
PEue] Y T2y A4 @ 787, ZRAYI
2001 FAIsteulsl, A28W, A2E, pp.766~768,
2001.

(4] ALE, HAIZ, "UAA Hgd] g L2F= AF
AQ T, FEFEAEY =&A, A9-DE, A5
3, pp.847~858, 2002.

[5]1 F. Budinsky, M. Finnie, J. Vlissides, and P. Yu,
"Automatic Code Generation from Design Pat-
terns”, IBM Systems Journal, 35(2), 1996.

[6] W44, 393, AWA, “‘CASE A8 Yoz HE
CDIF ¥Aoz wiglsle =2y AF Q479 F
@, SFEAESE] =EX|, A7 AL2F, pp3d40~
3347, 2000.

[7]1 AL, FdE, A4y, “EJB AXUEY = AT
A =3 MY, AZARALTS 2001d FAE
<3, AI8A, 23, pp.331~347, 2001.

[8] 4134, DirectShow FElw|de] 2w, o]
o}, A&, 2002.

[9]1 24, %94, XML& °]£3 JAVA 7% ¥l #
T AA A2, FEHES A0, 273,
H2%, pp.335~337, 2000.

[10] Brad Vander Zanden, Brad A. Myers, "Automatic,
look-and-feel independent dialog creation for
graphical user interfaces,” CHI: Conference on
Human Factors and Computing Systems, pp.27~
34, 1990.

(11] ¥3&, =43, AAL, FAE, “FAF &3 DVD

Navigator®] %", AFAGA=EA], A3P A23,
pp.107~113, 20033 64.

A9

2002 Mgeldistm AFESH £
(3D, 20048 MEeiRiistm ohetel
AFEAL UMD, BAREE 94
A, AFE Tehys

u A %

1998 MgdAgta ZAFe A 24
(D). 20008 Mgt g
f AFE ST EQ(HAD. 20009 ~2001
HAgqAggtn AFEESE a7
20018 ~EA MgdAsta gt A
FEIgT by, @4lRoks CAD 4
e, 2utd AFE, PWds A=F

44 %

1985 Agdistn AFEHFEE £
(Ah. 1987d Heddta gd HF
BEF3a (4. 19929 A2t
gl AFEITEH SHEAD. 1992
W~19939 FFEHANEZTEA74: F
HAT7ZA 19938 ~1995 University of
California, Irvines]A Post-Doc. 19963 ~ &= A-2ojxld)
sl JEBAFER REuy ARk AFEHIHYL,
CAD A£ZEJS, FUENA, dut=r2d



