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a Software Development Skills
= Programming languages: 80x86 assembly, C/C++, Java, C#, ObjC
Multimedia Programming
J2EE development and Web programming: EJB, JSP/Servlet
Network programming: TCP/IP, socket programming
Object Oriented Design/Programming
Design Patterns and Software Architecture
Distributed Network Management System
= Peer-to-Peer Networking

O Book Translation
= Thinking in Java 4nd Edition, in Traditional Chinese
= Thinking in Java 2nd Edition, in Traditional Chinese
= Essential C++, in Traditional Chinese

O Honor
= The champion of the Trend Micro Programming Contest 2004
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O DirectShowE_DirectX 72z ¢ - &
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streaming protocol
u mmS

O mux/demux
= avi

Q codec
= mp3
= wma
= Wmyv



WM @& # DirectShow » =% & ¢

O C/C++/VB.Net/C#

. ’,}_ﬂ&;ﬁl_%gt‘ 2 {pe ;p;_;_g s * CH- %/U
a Windows COM ~ & erig #

= DirectShow:# 4] > % # COM ~ i%



DirectShow 7 1 &l -7

dpplication
|
Commands Events
+ I
DirectShow
File system Filter Graph Manager Legacy
y| VCM/ACH
- Codecs
Internet W Source || Transform Rendering
= " Filters Filters Filters File
F F - System
Ring 3
Ring 0 l
| -
Kernel DirectSound DirectDraw
Streaming
Architecture
| LE:I;IEIE'E.T Hardware -----------------------------------------------------
Lely VEW MPEGZ > -
Capture Capture Decoders Sound Card Video
Devices Devices Graphics Card
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Filterso@g A 4cie ¥ R R #

O streaming protocol -> Source Filter
= Mms

a demux -> Splitter Filter
= avi
3 codec -> Transform Filter
= mp3
= wma
= WMV



IFilterGraph

Q IFilterGraph = DirectShow /& # #75% % > % K & 7 B B 55
W B
A DirectShow & * £ = 15 2= = IFilterGraphy~ #+ > & - 3%
=orZoadfilter > R F & 2 p ok & I 2 Bilter
kzd: IFilterGraph=n#y =
Q IFilterGraph#t#& & «methods » if £_& 357
= 4 » filter X graph ( AddFilter)
- d#fitlerp graph® # 'z ( RemoveFilter )
- @3 Bfilter (ConnectDirect)
- -3 ZLilter=rpinig ¥ p graph# *» %7 (Disconnect)



IGraphBuilder

O IGraphBuilder #-ik IFilterGraph » e 3% ik § i&FE 0 i o
S
- @3S Bfilter o W5 EiEs Bfilterm 2 2 B > p
p o H 7 orE enfilter (Connect)
= p ®p % Boutput pindk_t 431§ it filter
( Render )
= P oBeiE 2 RERE B R TR 7 filter (RenderFile )
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IBaseFilter

O IBaseFilter & DirectShow filtersng i & /i & - #13 &7
filterj'grs EF T B Ao
3 & ¢ i iFIBaseFilter /i 6 i = T i eds 1

= 7 # 4 pfilter 2 013 pin (EnumPins)

= 45 41 pfilter F #2 z_spin (FindPin)

- B~iFfilter=dp B T 2 (QueryFilterinfo )
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AM_MEDIA_TYPE

0 AM_MEDIA TYPE# it 7 afilter graph#2 ;= # ehmedia
sample g 4
= majorytype: i & 53] o 4o
e MEDIATYPE_Video
e MEDIATYPE_Audio
subtype: =x & £z 3| > G4r
e MEDIASUBTYPE_RGB32
e MEDIASUBTYPE_PCM
formattype: ;% esg 3
cbFormat: # ;% T & &

~ —t

pbFormat: & 3¢ 3o
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= FORMAT Videolnfo -> VIDEOINFOHEADER
® 3 w 1A% ~ @i rbitRate ~ & B framest F oo
PR~ bitmapehE i ~ £ &
= FORMAT_ WaveFormatex -> WAVEFORMATEX
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¥ 3} Pin

O pin&_DirectShow* 7 %-%83n 4, ;gﬁ DI s s E
O pin&_DirectShow* - & Bfilterdpd 4 &
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IPin (1/2)

a = Bfilter'y 3 — B 12+ lPin
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( ConnectionMediaType )
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O Source Filter ( & B=g)
O Mux/Muxer ( 2 &- )
= AVI Mux
O Splitter (- & %)
= AVI Splitter
Q Transform Filter
= Decoder

= Encoder
= Color Space Converter

O Renderer Filter ( % z3)
= Video Renderer
= Audio Renderer
= AsfWriter
= NetworkSink
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Oyt +— | Sudio Input pin (rendered)
ader Default DirectSound Device (R
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¥YHE Inputll Froperties

YR Inpuill
Major Type: Video

Sub Type: RGB32

Format: RGB 320x238, 32 bits,
Aspect Ratio: 160x119,
Interlace format: Frames
rcSre=[0,0,320,238]
rcDst=(0.0,320,238)

OK Close
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Windows Mobile t ¢ 3 filter— = i
(1/2)

HTC ADX Renderer

HTC DX Renderer

HTC Audio Decode Transform
HTC Video Decode Transform
HTC DDR

MPEG-1 Layer3 Decoder DMO
HTC Source Filter2

Audio Renderer

Video Renderer

WMVideo9 Encoder DMO
Buffering Filter

ACM Wrapper

o 00000000000



Windows Mobile t ¢ 3 filter— = i
(2/2)

AVI Decompressor
AVI Splitter

Wave Parser

Color Space Converter
VO PD Source Filter
3GPP Streaming Source Filter
File Source( Async. )
HTC Audio Renderer
Audio Capture

Video Capture

Image Sink Filter

ASF Writer

Smart Tee

Iy Iy Iy A A WA WA N



% ECHFITCOMA & > I &

0 = = COM =~ ¢ eninstance
O 33:3COM~ £ enfi m

Q #%:ECOM 1 & = v method
O TS

A
R

e

RS



b CH# iE 2 COM = i

0 Unmanaged code: CoCreatelnstance()

CoCreatelnstance(CLSID_FilterGraph, NULL,
CLSCTX_INPROC,IID_IFilterGraph, (void**)
&pFilterGraph);

[ComImport, Guid("'e436ebb3-524f-11ce-9f53-
0020afOba770")]

public class FilterGraph

{
}

FilterGraph graph = new FilterGraph();



0 Unmanaged code: : comObject->Queryinterface()

IMediaControl *pMediaControl = NULL;

pFilterGraph->Querylnterface(l11D_IMediaControl,
(void **) &pMediaControl );

IMediaControl mediaControl = (IMediaControl)graph;



el vd COM = % simethod

3 Unmanaged:

pMediaControl->Run();

O C#

mediaControl.Run();



TR g s (1/2)

[StructLayout(LayoutKind.Sequential)]
public class AMMediaType
{

public Guid majorType,;

public Guid subType;

[MarshalAs(UnmanagedType.Bool)] public bool
fixedSizeSamples;

[MarshalAs(UnmanagedType.Bool)] public bool
temporalCompression;



public int sampleSize;
public Guid formatType;
public IntPtr unkPtr;
public int formatSize;
public IntPtr formatPtr;



DirectShow.NET & DirectShow.NET CF

O http://directshownet.sourceforge.net/

O LGPL
a i*éPT“v'JEEZ E.NETR * 4258 # * DirectShow s i
« Flpt 2 RCH — v (ANETAZ:F 7 % z%’i’f
a DlrectShowr‘ HCOM~ 2 ~ COM /i g ~ 112 T3
“‘&‘P‘%‘JE ) o mﬁrn }% /LmLﬁ
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Compact Framework

= http://www.javaworld.com.tw/roller/ging/resource/Dire
ctShowNetCF.zip



irectShow NET 7 & 7 B i e B

FHD zzummary >

A0 CLBID _FilterGraph

FHE 2 fsummary >

[ComImport, Guid("ed36ebh3-5241-11ce-9f53-0020af 0ha 770" )]
puhlic class FilterGraph

{

1

|

FHD zzummary >

AEECLBID FilterGraphiNoThread

FHE 2 fsummary >

[ComImport, Guid("ed36ebhd-5241-11ce-9f53-0020af 0ha 770" )]
puhlic class FilterGraphhoThread

{

1

FHD zzummary >

AEECLBID CaptureGraphBuilder?

FHE 2 fsummary >

[ComImport, Guid("BFEYBAE]-8C27-1140-B3F0-00AR0037A1C5" )]
puhlic class CaptureGraphBuilder?

{

1

FHD zzummary >

A5 CLEID DvdGraphBuilder

FHE 2 fsummary >

[ComImport, Guid("FeC152B7-F372-1140-8E00-00C04FD7C08E" )]
puhlic class DwvdGraphBuilder

{

1



irectShow NET 7. & 7 B iZeh i &

[ComImport
Guid( " 5hagn89] -0add-11ce-b03a -0020afOha 770" ),
InterfacelTypeiConlnterfaceType  InterfacelzI Tnknown )]
public interface IFPin
{
[Prezervesis]
int Comnect
[In] ITPin pReceivePin,
[Tr, Marshalfz{TnmanagedTyvpe LEStruct )] AMMediaType pmt

E

[Prezervesis]
int ReceiveConmection(
[In] ITPin pReceivePin,
[Tr, Marshalfz{TnmanagedTyvpe LEStruct )] AMMediaType pmt

E

[Prezerveliz]
int Disconmect();

[Prezerveliz]
int ComnectedTof
[Out] out TFin ppPind;

FEE zsummary=
H Release returned parameter with DsUtils FreedMMediaType
FEE < summary=
[Prezervesis]
int ComnectionMediaTypel
[Out, Marshalbz{Tmmanaged Type LPEtruct )] AMMediaTvpe pmtl;



DirectShow NET T & 7 B i F R & H#

FIE zzummary=

FF From PIN_INFO

FHE <lzummarys

[Etroctlayont]LavontEind Sequential | Chariet=CharEet Tnicode )]
public s=truct Pinlnfo

{

[Marzhal bz TomanagedTyvpe  Interface)] public IBaszeFilter filter;

public Finllirection dir;

[Marshal bz TomanagedTyvpe ByValTitr, JizeConzt=1281] public string name;
1

FHED zsummary >
PO From SW_MEDLS TYPE - When wou are donme with an instance of this class,
FA 1t should be released with FreebMMediaTvpel) to avold leaking
FHE <l summary s
[Etructlavout{LavoutEind Bequential )]
public class AMMedialwvpe
{
public Guid majorTwpe;
public Guid subTwpe;
[Marzhalbz{TnmanazedTyvpe .Bool 3] public bool fixediizedamples;
[Marzhalbz({TnmanazedTvpe .Bool 3] public bool temporalCompression;
public int samplefize;
public Guid formatTwpe;
public IntPtr wnkPtre; fF ITnknown Polnter
public int formatiize;
public IntPir formatPtr; // Pointer to a Wuff determined by formatType

h

FHE zzummary=
£ From PIN_DIRECTION
D <lzummary=
public enom Finlirection
{

Tnput,

Qutput



4o i@ @ # DirectShow NET

QO 3= DirectShowNetCF.dll4r % i & % 7References ®

=~ 4 DSFilePlayer
+ =d| Propertes

— = eferenee

J mscorhhb

0 wanratermn

3 Ewstem. Core

3 vnrstern. Data

3 Bwstem. Data DataretExd
3 vanrate. Dirao g

2 vnrstern. Wnd owes Forms:
3 Systern. Eml

3 Syrsten. Kl Letog



@ fPnamespace

using System.Runtime.InteropServices;
using DirectShowL.ib;
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— 3 i & 7DirectShow i 7|
( DSFilePlayer)

O P el JEgR R T ET DG A A
a 3
1. 2= = FilterGrapheninstance

2. P~i®IMediaControl=n4 & (FilterGraphg i
IMediaControl =7 & )

3. B~#FIVideoWindow:4 &

2~ i¥ IMediaPosition= /i & (IFilterGraph$ ® 7
IMediaPosition= 4/ & )

#% i@ IMediaControliy £ 4| ez = Filter Grapherp %
2% Z_IVideoWindow

1% 18 IMediaControl Ex # #5853

i% i@ IMediaControl i & #5573

1% i IMediaPosition® 7 & &
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DSFilePlayer : #:3%

graph = new FilterGraph();

mediaControl = (IMediaControl)graph;
mediaPosition = (IMediaPosition)graph;
videoWindow = (IVideoWindow)graph;

Int result = mediaControl.RenderFile(ofd.FileName);

result = videoWindow.put_Owner(pbVideo.Handle);

result =

videoWindow.put_WindowStyle(WindowStyle.Child |
WindowStyle.ClipSiblings);

result = mediaControl.Run();
timerProgress.Enabled = true;



DSFilePlayer : % it #3%

mediaControl.Stop();
Marshal.ReleaseComOQObject(graph);
graph = null;

mediaControl = null;

mediaPosition = null;

videoWindow = null;



DSFilePlayer : ¥ m #3ci& B

double duration = 0.0;

double position = 0.0;
mediaPosition.get_Duration(out duration);
mediaPosition.get_CurrentPosition(out position);
Int d = (int) duration;

Int p = (int) position;

IbProgress. Text=p + "'/"" + d;
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(VideoCap)
O B cht JEEFP-R B #P S HE R
a %5%

1. £ = FilterGraphinstance
P~ @ FilterGraph#1§ ivern?7 2 /i w
3= = CaptureGrapthIdermlnstance

B~ 17 |CaptureGraphBuilder2 /i &
( CaptureGraphBundeerﬁ Tern) 2% z filter graph

#Video Capture Filter 3k z_

%5' Video Renderer Fitler: 2% =_
#filters+c » filter graph
|CaptureGraphBuilder2.RenderStream()
. 2k Z_IVideoWindow
10.3% i IMediaControl fx - #5573
11.1% i IMediaControl i # #57«
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VideoCap: #7485 i

graph = new FilterGraph();

graphBuilder = (IGraphBuilder) graph;
mediaControl = (IMediaControl)graph;
videoWindow = (IVideoWindow)graph;

/]

captureGraph = new CaptureGraphBuilder();

captureGraphBuilder =
(ICaptureGraphBuilder2)captureGraph;

captureGraphBuilder.SetFiltergraph(graphBuilder);



VideoCap: B~ {7 3% % Video Capture Filter
(1/2)

[ComImport, Guid(*"F80B6E95-B55A-4619-AECA4-
A10EAEDE980C™")]

public class VideoCapture

{
}
videoCapture = new VideoCapture();

videoCaptureFilter = (IBaseFilter) videoCapture;
/]
string name = """";
If (IgetName(ref name))
return false;



VideoCap: B~ {7 3% % Video Capture Filter
(2/2)

|PersistPropertyBag propBag =
(IPersistPropertyBag)videoCaptureFilter;

If (propBag == null)

return false;
CPropertyBag bag = new CPropertyBag();
object oname = name;
bag.Write(""VVCapName", ref oname);
Int hr = propBag.Load(bag, null);



VideoCap: 217 Video Capture:k # v Z #
(1/4)

public struct DEVMGR_DEVICE_INFORMATION
{

public uint dwsSize;
public IntPtr hDevice;
public IntPtr hParentDevice;
[MarshalAs(Unmanaged Type.ByValTStr, SizeConst = 6)]
public string szL.egacyName,;
[MarshalAs(Unmanaged Type.ByValTStr, SizeConst = 260)]
public string szDeviceKey;
[MarshalAs(Unmanaged Type.ByValTStr, SizeConst = 260)]
public string szDeviceName;
[MarshalAs(Unmanaged Type.ByValTStr, SizeConst = 260)]
public string szBusName;



VideoCap: 217 Video Capture:k # v Z #
(2/4)
public class PInvoke
{
[DIIImport(*'coredIl.dll'")]
public static extern IntPtr FindFirstDevice(
In] int searchType,

In] IntPtr searchParam,

[In, Out] ref
DEVMGR_DEVICE _INFORMATION pdi);

[DllImport(**coredll.dll**)]

public static extern int FindClose([In] IntPtr
hFindFile);




VideoCap: 217 Video Capture:k # v Z #
(3/4)

IntPtr handle = IntPtr.Zero;

IntPtr guid =
Marshal.AllocHGlobal(Marshal.SizeOf(typeof(Guid))

);
Marshal.StructureToPtr(CLSIDDef.Camera, guid, false);
/]

DEVMGR _DEVICE_INFORMATION di = new
DEVMGR_DEVICE_INFORMATION():

di.dwSize = (uint)
Marshal.SizeOf(typeof(DEVMGR_DEVICE INFOR
MATION));

public static readonly Guid Camera = new Guid("CB998A05-122C-4166-846A-933E4D7E3C86");



VideoCap: 217 Video Capture:k # v Z #
(4/4)

handle = PInvoke.FindFirstDevice(3, guid, ref di);

Marshal.FreeHGlobal(guid);

If ((handle == IntPtr.Zero)||(di.nDevice == IntPtr.Zero))
return false;

/]

PInvoke.FindClose(handle);

name = di.szL_egacyName;

3: DeviceSearchByGuid



VideoCap: B~ {¥Video Renderer Filter

[ComImport, Guid("'70E102B0-5556-11CE-97CO0-
00AAOQ0055595A")]

public class VideoRenderer

{
}

videoRenderer = new VideoRenderer();
videoRendererFilter = (IBaseFilter)videoRenderer,;



VideoCap: =  Filter Graph

graphBuilder. AddFilter(videoCaptureFilter, ""Video
Capture Filter™);

graphBuilder. AddFilter(videoRendererFilter, "Video
Renderer Filter');

captureGraphBuilder.RenderStream(null, null,
videoCaptureFilter, null, videoRendererFilter);



VideoCap: #* T AR & It 453%

videoWindow.put_Owner(pbVideo.Handle);

videoWindow.put_WindowStyle(WindowStyle.Child |
WindowStyle.ClipSiblings);

mediaControl.Run();



VideoCap: & #r3 A 4 ey i

if (graph !'= null)

{

Marshal.ReleaseComObject(graph);
graph = null;

}

If (videoCapture !'= null)

{
Marshal.ReleaseComObject(videoCapture);
videoCapture = null;

}

if (videoRenderer != null)

{

Marshal.ReleaseComObject(videoRenderer);
videoRenderer = null;



B i

O feilit g oo = 2 72 = AudioCapture » # Z 3% T 3K 4
X
[ComImport, Guid("'e30629d2-27e5-11ce-875d-
00608cb78066')]
public class AudioCapture

{
}



T = 906

|BaseFilter asfWriter = null;
|FileSinkFilter fileSinker = null;

captureGraphBuilder.SetOutputFileName(MediaSubTy
pe.Asf, ""\\My Documents\VidCap.wmv"', out
asfWriter, out fileSinker);
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FindPinOnFilter (1/2)

private int FindPinOnFilter(IBaseFilter filter, PinDirection pinDir, int
pinindex, out IPin pin)

{
IEnumPins pEnum;
pin = null;
int hr = filter. EnumPins(out pEnum);
if (hr 1=0)
return hr;
int nFound = 0;
while (true)
{
IPin[] pins = new IPIn[1];
hr = pEnum.Next(1, pins, pFetched);
if (hr 1=0)
break;



FindPinOnFilter (2/2)

pin = pins[0];

PinDirection pinDir2;
hr = pin.QueryDirection(out pinDir2);
if (hr == 0 && pinDir2 == pinDir)

{
If (nFound == pinlndex)
break;
nFound++;
}
}
return hr;



@ 33 Bfilter

IPin pinOut;

IPin pinln;

hr = FIndPIinOnFilter(filterl, PinDirection.Output, 0,
out pinOut);

hr = FIndPIinOnFilter(filter2, PinDirection.Input, 0, out
pinin);

hr = graph.ConnectDirect(pinOut, pinin, null);



T ?\‘.

A http://www.javaworld.com.tw/roller/ging/resource/DirectS
howNetCF.zip

= DirectShowNetCF
= DSPlayFile
= VideoCap
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