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Abstract of Master’s Thesis - Academic Year 2005

Design and Implementation of Adaptable Media Streaming Architecture

considering Environmental Characteristics

In this research, autonomous collaborative media streaming system using the Internet
infrastructure is developed considering computational resources such as processor, memory,
and network resource required for media transport.

Media transport system using the Internet requires to negotiate 1) Network Environment,
2) Computational Environment, and 3) Consideration of media format. Development of
network infrastructure revolutionized the network application infrastructure and computa-
tional power such as processor speed and memory access speed. Wide range of availability
in network and computational power to the users results in complex negotiations of system
definition. Recognition scheme of environmental status or the system definition negotiation
in media streaming is required to the next generation internet streaming application.

This research developed the recognition scheme based on 1) Network Environment and
2) Computational Environment adaptable to media streaming. To realize the recognition
mechanism of environmental information of the application, network and computational en-
vironment condition is negotiated between applications for the seamless collaboration.

AMSS (Adaptive Media Streaming System) is designed and implemented to support au-
tonomous and collaborative system. AMSS equips 4 mechanisms. 1) Network recognition
mechanism within the node, 2) Environmental information recognition mechanism, 3) Nego-
tiation mechanism within the node, and 4) Autonomous and collaborative streaming control.
AMSS has been implemented to the traditional DVTS for evaluation of recognition and col-
laborative scheme.

AMSS embedded DVTS successfully negotiated the environmental information within the
node resulting autonomous and collaborative streaming adjusting mechanism. By enhancing
this mechanism, users does not require to negotiate between the end application for suitable

environmental information.

Keywords :
1. Computer Resource, 2. Network Resource, 3. Transport Characteristic, 4. Media Streaming,
5. DVTS

Keio University, Graduate School of Media and Governance
Kazuhiro Mishima
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STDMETHODIMP C*RTPSendFilter::SetDestination(char *pDestAddr, int DestPort)
{
if (pDestAddr == NULL || DestPort == NULL) return E_UNEXPECTED;
m_DestAddr.sin_addr.S_un.S_addr = inet_addr(pDestAddr);
m_DestAddr.sin_port = htons( DestPort );
return S_OK;
C J

0O 6.4: Cx RTPSendFilter :: SetDestination 0 00 OO

gbooobobooooboooooon

ubboobobobooobooobobooboooobobuooboooboboobooboo
(C « RTPRecvFilter :: SetPortNumber) 1 D0 D0 000000000O0D0OOOODOO
gbooboooooboboooboobobobobobooooobodobooobooooooaboaon
uboboobooood seobooan

~

STDMETHODIMP C*RTPRecvFilter: :SetPortNumber (int RecvPort)
{
if (RecvPort == NULL) return E_UNEXPECTED;

this->Stop();
C+RTPOutputStream *1lpOutStream = (C*RTPOutputStream#*)m_paStreams[0];
if (1pOutStream == NULL) {
return E_UNEXPECTED;
}
1lpOutStream->SetPortNumber (RecvPort) ;
this->Run(NULL) ;

return S_0K;

O 6.5: Cx RTPRecvFilter :: SetPortNumber D00 0O

goooobogo

O000ob0o0o0O0000000000000O00O0O00O00O0O0O00O0OOOOOCO00OO
00000000000 00000 (CDVRTPSendFilter :: SetFrameRate 10 )0 0000
O000ooo0oo bvOoOoOooOOoOoOoOoooooOooOOoOoooOO0oOboOo0ooOb0ObDoDO0O
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STDMETHODIMP CDvRTPSendFilter::SetFrameRate(int frameRate)
{

m_nFrameRate = frameRate;

return NOERROR;

O 6.6: Cx RTPSendFilter :: SetFrameRate 000 00O

goboogoooogo
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oooooo
0oo O Memory O Cache Bytes gboooooooooooooog
gooooooooo
0 Memory O Page/sec gooobooooboooooboo
ooo0oDooooooooooon
ooood
0 Memory O Page Faults/sec goooobooooooobooog
0 Memory O Page Input/sec goooboooooooooboo
gooooOoooooooogoo
oooo
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ggboobooboobooog
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goobobboooboooaobooboonoobg

gboooboobooooobooooboboobbobboobboobbobbbbobOoon
uobooooobboooobbobooboobo

e JOODODODO
O Processor 00O ProcessorTime0 0 00000000

e NOODO
0 Memory O CommittedBytes0 0000000000 OODO
O MemoryUO CommitLimit0 000000000 000O0O0O

e OO DOOOO
O NetworklInter face D BytesTotal/sec0 000000000000
O NetworkInter face O CurrentBandwidthO OO OOO0O0O00O0O0O00O0O

oo oob oo oo ooooboooooooo
0000000000000 CAmssServerDlg :: OnInitDialog0 00000000000
goodooooogoooo

/* 000000000 %/ h
PdhOpenQuery (NULL, O, &hQuery);
0m
/* 00000000000 %/
CString target,qnamel,gname2;
target.Format ("%s",m_TargetIfRow.bDescr);
target.Replace ("#","_");
target.Replace("/","_");
gnamel.Format ("\\Network Interface(%s)\\Bytes Total/sec", target);
gname2.Format ("\\Network Interface(%s)\\Current Bandwidth", target);
/+ 000000 */
PdhAddCounter (hQuery, "\\Processor (_Total)\\/Processor Time",0,&hCounter);
PdhAddCounter (hQuery2, "\\Memory\\Committed Bytes", 0, &hCounter2);
PdhAddCounter (hQuery3, "\\Memory\\Commit Limit", O, &hCounter3);
PdhAddCounter (hQuery4, gnamel, O, &hCounter4);
PdhAddCounter (hQuery5, gname2, O, &hCounter5);
/* 0000 =/
PdhGetRawCounterValue (hCounter, NULL, &RawValueO);
0m
N J

O 6.7: CAmssServerDlg :: OnInitDialog0 0000000000

0000000000 CAmssServerDlg: OnTimer 000000000
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if (1isFirst){ R
CopyMemory (&RawValueO, &RawValuel, sizeof (RawValuel));
om
} else {
isFirst=0;
}
PdhCollectQueryData(hQuery) ;
PdhGetRawCounterValue (hCounter, NULL, &RawValuel);
om
PdhCalculateCounterFromRawValue (
hCounter, PDH_FMT_LONG, &RawValuel, &RawValueO, &FmtValue);
PdhCalculateCounterFromRawValue (
hCounter2, PDH_FMT_DOUBLE|PDH_FMT_NOSCALE,
&RawValue21, &RawValue20, &FmtValue2);
aom
\_ J

0 6.8: CAmssServerDlg: OnTimer 00000000000
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HRESULT C*RTPOutputStream::FillBuffer (IMediaSample *pSamp) \\
{
O
while (m_DoProcess) {
O
m_PacketLosts += ntohs(rtphdr->seq) - m_PrevRTPSequence - 1;
m_PacketCounts++;
m_PrevRTPSequence = ntohs(rtphdr->seq);
O
}
}
void C*RTPOutputStream::GetPacketLoss(int *pkts_lost, int *pkts)
{
*pkts_lost = m_PacketLosts;
*pkts = m_PacketCounts;
C J
U069 000boboooooon
HRESULT C*RTPOutputStream::FillBuffer (IMediaSample *pSamp) \\
{
O
while (m_DoProcess) {
O
n = recvfrom(m_Socket, (char *)m_SocketBuffer, ...
O
r = QueryPerformanceFrequency( (LARGE_INTEGER *)&freq );
if(r==0) {
MessageBox (NULL, "error: High-res counter", NULL, MB_0K);
return E_UNEXPECTED;
}
QueryPerformanceCounter( (LARGE_INTEGER *)&m_CurTime ) ;
m_Jitter = (double) (m_CurTime-m_PrevTime) / freq * 1000000.0;
m_PrevTime = m_CurTime;
O
}
}
void C*RTPOutputStream::GetJitter(double *jitter)
{
*jitter = m_Jitter;
}
N J

0 6.10: J00O0OODOODOODOO
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goobooobooobooboboobobbooboooboobooboboooobooo
ggbobobooooboboooobooboboobbooooboboboooobooooboon
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gboooogobodaooo

goobooobobobbbobbobbobboobooo sbbooooooobooboon
OooOooOoooosppO0dOdDOCOOCOOODOOOCO00RIIDORBIZ2OO BISDOOO
uooobooobooooo

AMSSResourceDesc0 00000 SDPOODODOOODOOODOOODODODOOOOOO
ooooooobooooooboooooooooosSbpOoooobDDObDObOOOOD
gooooon

typedef struct AMSSResourceDesc {
int ProcessorResource;
int MemoryResource;
int NetworkResource;

} AMSSResourceDesc;

O 6.11: AMSSResourceDesc 00

AMSSNetCharDescOO OO OOO0OO SDPOOCOOOOOOOOOOOODOOOOO
oOoo00ODOO0ODOO00O0DOCOOoDOODOOoO0O0gbDOooOoOooSbpOOOOODOODOOOO
gboboooood

typedef struct AMSSNetCharDesc {
int PacketLoss;
double Jitter;
char ParameterName[128];
int Parameter;
} AMSSNetCharDesc;

O 6.12: AMSSNetCharDescO OO

AMSSRequestData 0000 0000000000000 ODODOOOODODOOOOODOO
gogboopooobobobobooboooboobobooobboboobbobbboboobobooon

~

typedef struct AMSSRequestData {
char szTargetHost[128];
int nTargetPort;
char szRequestMethod[16];
char szUser[128];
AMSSResourceDesc Resource;
int nVideoFormat;
int nVideoPort;
int nAudioFormat;
int nAudioPort;
AMSSNetCharDesc Netchar;

} AMSSRequestData;

O 6.13: AMSSRequestData 00 O
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O0000000oo00o0oDoonO CAmssServerDlg :: SubmitRequest 0 00 000
o000 o0000o00Dooooo0oo0oOn0gdcAmssServerDlg :: Submit Request
000000000000 000000 AMSSRequestData 00 0000000000000
000000 ooodedoo0oDoDoooooooon

//HRESULT CAmssServerDlg: : SubmitRequest \\
(int nReqType, struct AMSSRequestData* Req)
{
O
/* 000000 Socket O Open */
Socket = socket(AF_INET, SOCK_STREAM, IPPROTO_TCP);
O
/00000000000 %/
SOCKADDR_IN saServer;
saServer.sin_port = htons(Req->nTargetPort);
saServer.sin_family = AF_INET;
saServer.sin_addr = *((LPIN_ADDR)*1pHostEntry->h_addr_list);
O
/000000000000 %/
nRet = connect(Socket, (LPSOCKADDR)&saServer, sizeof (SOCKADDR_IN));
O
/* 000000000 @Oy =/
closesocket (Socket);
return S_OK;
}
\_ J

O 6.14: CAmssServerDlg :: SubmitRequest 000 000000000000

064 0000000000

nReqType (ID) H oo
0 ooogooooooooood
1 oo SbpOOO0OODOOO0OOO
2 0o0do sbpOOOOOODOOOO
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CAmssServerDlg :: SubmitRequest 0000000000000 000000OODOOOO
Oo00ooDoOoo0o0o0OoooEIDOO0ODOOO0OOO0DDOO0O0DOOO0ODOODODOOODOD
OO0 ShbPOODOODOOODOODOOODOOOOOOETIMO0O00O SDPOOD
000000 ooooooooooooooooo

4 N

HRESULT CAmssServerDlg::SubmitRequest
(int nReqType, struct AMSSRequestData* Req)
{
0
sprintf (szBuffer, "’%s AMSS/1.0\r\n", Req->szRequestMethod) ;
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
/ 000000000000 (oOog) =/
sprintf (szBuffer, "\r\n");
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "v=0\r\n");
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
/* SDPO 00000000 D0DODO0O @OO) =/
/* 00 sDPOO OO (OO) */
sprintf (szBuffer, "m=video %d RTP/AVP %d\r\n", Req->nVideoPort, Req->nVideoFormat);
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "m=audio %d RTP/AVP Yd\r\n", Req->nAudioPort, Req->nAudioFormat) ;
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
/* OO0000 sopODO OO (OO) */
sprintf (szBuffer, "\r\n");
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);

return S_OK;

0 6.15: CAmssServerDlg :: SubmitRequest 10000000000 00OOODO

63



060 0D00O0D00OOOOOODODODO 6.3 00OO0O0O0oOooono

~

HRESULT CAmssServerDlg::SubmitRequest
(int nReqType, struct AMSSRequestData* Req)
{
O
if (nReqType == 1) {
if ( 'Req->Resource.ProcessorResource ||
IReq->Resource.MemoryResource ||
IReq->Resource.NetworkResource )
{
MessageBox ("Resource Information not found.");
return E_FAIL;
}
sprintf (szBuffer, "a=processor:%d\r\n", Req->Resource.ProcessorResource);
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "a=memory:%d\r\n", Req->Resource.MemoryResource) ;
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "a=network:%d\r\n", Req->Resource.NetworkResource) ;
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
}
O
return S_0OK;

0 6.16: CAmssServerDlg :: SubmitRequest 000 0000000000000

HRESULT CAmssServerDlg::SubmitRequest
(int nReqType, struct AMSSRequestData* Req)
{
O
if (nReqType == 2) {
if ( !'Req->Netchar.Jitter ||
IReq->Netchar.PacketLoss ||
IReq->Netchar.ParameterName ||
IReq->Netchar.PacketLoss )
{
MessageBox ("Network Characteristics Information not found.");
return E_FAIL;
}
sprintf (szBuffer, "a=/s:%d\r\n" ,Req->Netchar.ParameterName,Req->Netchar.Parameter) ;
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "a=packetloss:%d\r\n", Req->Netchar.PacketLoss);
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
sprintf (szBuffer, "a=jitter:%f\r\n", Req->Netchar.Jitter);
nRet = send(Socket, szBuffer, strlen(szBuffer), 0);
}
O
return S_OK;
}
\_ J

0 6.17: CAmssServerDlg :: SubmitRequest 10000000000 0OOODO
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CAmssServerDlg :: SubmitRequest 100 000000000000 0000O00O BI8
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HRESULT CAmssServerDlg::SubmitRequest )
(int nReqType, struct AMSSRequestData* Req)
{
a
while(1)
{
ZeroMemory (szBuffer, sizeof(szBuffer));
/00000000 =/
nRet = recv(Socket, szBuffer, sizeof (szBuffer), 0);
if (nRet == SOCKET_ERROR)
{
MessageBox ("recv()");
break;
} else if (nRet == 0) {
break;
}
/000000000000 */
}
a
return S_OK;
}
_ /

0 6.18: CAmssServerDlg :: SubmitRequest 000 0000000000
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gbogooooooaoo
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CAmssRRServer :: ParseRequest 00000 0000000000000 00OO0OO G197
O00o0oOoooooooooooooono

//BOOL CAmssRRServer: :ParseRequest )
(string szRequest, string &szResponse, BOOL &bKeepAlive)
{

O
/ 00000000000C000000 @g) =/
O
/000000000 (Keep-Alive) OO */
n = szRequest.find("\nConnection: Keep-Alive", 0);
if(n != string::npos)
bKeepAlive = TRUE;
O
/* 000000000000 @O0) =/
O
/00000000000000 %/
szResponse = string(pResponseHeader) ;
if (pBuf)
szResponse += string(pBuf, strlen(pBuf));
delete pBuf;
pBuf = NULL;
return TRUE;
}
N /

0 6.19: CAmssRRServer :: ParseRequest 0 00 000000000000
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BOOL CAmssRRServer::ParseRequest )
(string szRequest, string &szResponse, BOOL &bKeepAlive)
{
g
n = szRequest.find(" ", 0);
if(n != string::npos)
{
szMethod = szRequest.substr(0, n);
if (szMethod == "REGISTER") {
/x 00000 =/
} else if(szMethod == "NODELIST") {

/* 00000 %/
/* 000000000 %/
goooooobo
} else {
szStatusCode = "501 Not Implemented";
szFileName = ERROR501;

}
0
return TRUE;

\} Y,

0 6.20: CAmssRRServer :: ParseRequest 0 00 000000000000

67



060 0D00O0D00OOOOOODODODO 6.3 00OO0O0O0oOooono

CAmssRRServer :: ParseRequest 0 000 000000000000 OO0OOOODOOOO
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oon

BOOL CAmssRRServer::ParseRequest \\
(string szRequest, string &szResponse, BOOL &bKeepAlive)
{
O
n = szRequest.find(" ", 0);
if(n != string::npos)
{
szMethod = szRequest.substr(0, n);
if (szMethod == "REGISTER") {
/x 00O =/
} else if(szMethod == "CHGFMT") {
a
/ 00000000000000000 */
n = szRequest.find("\nm=video", 0);
if(n != string::npos) {
szVFormat = szRequest.substr(n+l, szRequest.length()-n-1);
/+ 000000000 =/
nl = szVFormat.find(" ", 0);
n2 = szVFormat.find(" ", nl + 1);
n3 = szVFormat.find(" ", n2 + 1);
n4 = szVFormat.find("\r\n", n3 + 1);
if( nl1 != string::npos && n2 != string::npos
&& n3 != string::npos &% n4 != string::npos ) {
szVPort = szVFormat.substr(nl+1,n2-n1-1);
szVID = szVFormat.substr(n3+1, n4-n3-1);
}
}
0
return TRUE;
}
\ J

O 6.21: CAmssRRServer :: ParseRequest 000 000 SDPOODODOODO
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~

BOOL CAmssRRServer::ParseRequest
(string szRequest, string &szResponse, BOOL &bKeepAlive)
{
O
/000000000 %/
char szDT[128];
struct tm *newtime;
long ltime;
time(&ltime) ;
newtime = gmtime(&ltime);
strftime(szDT, 128, "%a, %d %b %Y %H:%M:%S GMT", newtime);
/0000000 =/
sprintf (pResponseHeader,
"AMSS/1.0 %s\r\n
Date: %s\r\n
Server: Y%s\r\n
/000000000000 (Cog) =/
Connection: %s\r\n
Content-Type: %s\r\n
\r\n",
szStatusCode.c_str(), szDT, SERVERNAME,
bKeepAlive 7 "Keep-Alive" : "close", szContentType.c_str());
O
return TRUE;

\} Y,

0 6.22: CAmssRRServer :: ParseRequest 0 00 000000000000
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if (CpuPercent>m_nCpuTH) {

szBaloonTip.Format (
"CPU usage: over %d percent (%d percent)",
m_nCpuTH, CpuPercent

)3

m_TrayIcon.PopupBalloon(
szBaloonTip,
_T("AMSS Alert!!"),
NIIF_INFO, 10000

)5

\} Y,

0 6.24: CAmssServerDlg: OnTimer 000000000000
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1136636062 : Go Experiment Scenario #1. : OnBnClickedAmssstart() R
1136636062 : REGISTER submitted. : OnBnClickedAmssstart()
1136636062 : NODELIST submitted. : OnBnClickedAmssstart()
1136636063 : START submitted. : OnBnClickedAmssstart()
1136636063 : FormatID is DV. : OnBnClickedAmssstart()
1136636065 : CAPEX submitted. : OnBnClickedAmssstart()
1136636065 : RecvGraphDestructed. : FreeRecvGraphBuilder ()
1136636065 : RecvGraphInitialized. : InitRecvGraphBuilder ()
1136636065 : DVRecvFilterInitialized. : InitDVRecvFilter()
1136636065 : RecvStart. : OnBnClickedRecv()
OAKOODODOODODOODO )
0 r2. 00000000000
/,1136636067 : REGISTER req received. : OnCommand() h
1136636067 : NODELIST req received. : OnCommand()
1136636067 : START req received. : OnCommand()
1136636067 : CAPEX req received. : OnCommand ()
1136636070 : SendGraphDestructed. : FreeSendGraphBuilder ()
1136636070 : DVSendFilterInitialized. : InitDVSendFilter()
1136636070 : SendGraphInitialized. : InitSendGraphBuilder ()
\\1136636070 : SendStart. : OnBnClickedSend() )
Ur3: 0000000b0DbOg
7.3.3 0O
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4 N

1136708149 : Go Experiment Scenario #2. : OnBnClickedAmssstart()
1136708149 : Register method loaded. : OnBnClickedAmssregist ()
1136708149 : REGISTER submitted. : OnBnClickedAmssregist()
1136708150 : NODELIST submitted. : OnBnClickedAmssregist()
1136708150 : START submitted. : OnBnClickedAmssstart()
1136708150 : FormatID is MPEG2-TS. : OnBnClickedAmssstart()
1136708150 : CAPEX submitted. : OnBnClickedAmssstart()
1136708150 : RecvGraphDestructed. : FreeRecvGraphBuilder ()
1136708150 : HDVRecvFilterInitialized. : InitHDVRecvFilter()
1136708150 : RecvGraphInitialized. : InitRecvGraphBuilder ()
1136708150 : RecvStart. : OnBnClickedRecv()

1136708154 : Over-threshold-count. (21187836/diff: 21187836) : OnTimer ()
1136708154 : RecvStop. : OnBnClickedRecv()

1136708154 : RecvGraphDestructed. : FreeRecvGraphBuilder ()
1136708154 : FormatID is RAW. : OnTimer()

1136708154 : CHGFMT submitted. : OnTimer()

1136708154 : RecvGraphInitialized. : InitRecvGraphBuilder()
1136708154 : RAWRecvFilterInitialized. : InitRAWRecvFilter()

1136708154 : RecvStart. (21188101/diff: 265) : OnBnClickedRecv()
OAackOOOOOOODOD )
Urve6:00000000DOO
1136708155 : REGISTER req received. : OnCommand() D
1136708155 : NODELIST req received. : OnCommand()
1136708155 : START req received. : OnCommand()
1136708155 : CAPEX req received. : OnCommand()
1136708155 : SendGraphDestructed. : FreeSendGraphBuilder ()
1136708156 : HDVSendFilterInitialized. : InitHDVSendFilter ()
1136708156 : SendGraphInitialized. : InitSendGraphBuilder ()
1136708156 : SendStart. : OnBnClickedSend()
1136708159 : CHGFMT req received. : OnCommand()
1136708159 : SendGraphDestructed. : FreeSendGraphBuilder ()
1136708160 : RAWSendFilterInitialized. : InitRAWSendFilter()
1136708160 : SendGraphInitialized. : InitSendGraphBuilder ()
\\1136708160 : SendStart. : OnBnClickedSend() )

gr770b00o0obooboooo
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O oo0oooonD AMSSOO000000rI20 0000000 AMSSOOOOODO

ggn

4 M
1136746607 : Go Experiment Scenario #3. : OnBnClickedAmssstart()
1136746607 : Register method loaded. : OnBnClickedAmssregist()
1136746607 : REGISTER submitted. : OnBnClickedAmssregist()
1136746607 : NODELIST submitted. : OnBnClickedAmssregist()
1136746608 : START submitted. : OnBnClickedAmssstart()
1136746608 : FormatID is MPEG2-TS. : OnBnClickedAmssstart ()
1136746608 : CAPEX submitted. : OnBnClickedAmssstart()
1136746608 : RecvGraphDestructed. : FreeRecvGraphBuilder ()
1136746608 : HDVRecvFilterInitialized. : InitHDVRecvFilter()
1136746608 : RecvGraphInitialized. : InitRecvGraphBuilder ()
1136746608 : RecvStart. : OnBnClickedRecv()
1136746612 : Over-threshold-count. (59645844/diff: 59645844) : OnTimer ()
1136746612 : RecvGraphDestructed. : FreeRecvGraphBuilder()
1136746612 : FormatID is DV. : OnTimer()
1136746612 : CHGFMT submitted. : OnTimer ()
1136746612 : DVRecvFilterInitialized. : InitDVRecvFilter()
1136746612 : RecvGraphInitialized. : InitRecvGraphBuilder ()
1136746612 : RecvStart. (59646093/diff: 249) : OnBnClickedRecv ()
1136746637 : CHGCFG/DV-ratedown submitted. : OnTimer()
1136746638 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746638 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746639 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746639 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746650 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746653 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746653 : CHGCFG/DV-ratedown submitted. : OnTimer ()
1136746657 : CHGCFG/DV-rateup submitted. : OnTlmer()
1136746659 : CHGCFG/DV-rateup submitted. : OnTimer ()
1136746662 : CHGCFG/DV-rateup submitted. : OnTimer ()
1136746665 : CHGCFG/DV-rateup submitted. : OnTimer ()
1136746668 : CHGCFG/DV-rateup submitted. : OnTimer ()
1136746675 : CHGCFG/DV-rateup submitted. : OnTimer()
1136746678 : CHGCFG/DV-rateup submitted. : OnTimer ()
1136746681 : CHGCFG/DV-rateup submitted. : OnTimer ()
O ackOOO D ooooo )

0 7.11: 0O

goooboooboo
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1136746786 : REGISTER req received. : OnCommand() R
1136746786 : NODELIST req received. : OnCommand()
1136746786 : START req received. : OnCommand ()
1136746786 : CAPEX req received. : OnCommand()
1136746786 : SendGraphDestructed. : FreeSendGraphBuilder()
1136746786 : HDVSendFilterInitialized. : InitHDVSendFilter ()
1136746786 : SendGraphInitialized. : InitSendGraphBuilder ()
1136746786 : SendStart. : OnBnClickedSend()
1136746791 : CHGFMT req received. : OnCommand()
1136746791 : SendGraphDestructed. : FreeSendGraphBuilder ()
1136746791 : SendGraphInitialized. : InitSendGraphBuilder ()
1136746791 : DVSendFilterInitialized. : InitDVSendFilter ()
1136746791 : SendStart. : OnBnClickedSend()
1136746816 : CHGCFG/DV-ratedown req received. (2) : OnCommand()
1136746816 : CHGCFG/DV-ratedown req received. (3) : OnCommand()
1136746817 : CHGCFG/DV-ratedown req received. (4) : OnCommand()
1136746817 : CHGCFG/DV-ratedown req received. (5) : OnCommand()
1136746818 : CHGCFG/DV-ratedown req received. (6) : OnCommand()
1136746828 : CHGCFG/DV-ratedown req received. (7) : OnCommand()
1136746831 : CHGCFG/DV-ratedown req received. (8) : OnCommand()
1136746832 : CHGCFG/DV-ratedown req received. (9) : OnCommand()
1136746838 : CHGCFG/DV-rateup req received. (8) : OnCommand()
1136746841 : CHGCFG/DV-rateup req received. (7) : OnCommand()
1136746844 : CHGCFG/DV-rateup req received. (6) : OnCommand()
1136746847 : CHGCFG/DV-rateup req received. (5) : OnCommand()
1136746854 : CHGCFG/DV-rateup req received. (4) : OnCommand()
1136746857 : CHGCFG/DV-rateup req received. (3) : OnCommand()
1136746860 : CHGCFG/DV-rateup req received. (2) : OnCommand()
\\1136746863 : CHGCFG/DV-rateup req received. (1) : OnCommand() )
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O O0dA RTP
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A.1 RTP(Real-time Transport Protocol)
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OO0 A RTP A.1. RTP(REAL-TIME TRANSPORT PROTOCOL)

RTPOOOODDOODODOOO
RTPOOODOOOOODOOUDUOODOOOAIDOODO

B 32bits .
| L1 N T T T T I T N I O Y A A

V [PIXl CC |M PT Sequence Number

Ti mest anp

Synchroni zati on Source Identifier

0O Al: RTPOOOOOCOOOODO
RTPOO0O0O0O0ODODOOOODOOOOOODOOOO
e V(Version):2bits

— RTPpOO00O00OO0OO0ODOODOODOO 2

P(Padding):1bit
— gobobobooobgo
e X(eXtension):1bit

— J0000o0ob0ooooboboobooboboooRrRTPODOOODODOOOOOO
gboboogo

CC(CSRC Count):3bits
— CSRCOOO0O0ORTPOODODOOOO CSRCUODOODOOOOOOO
e M(Marker):1bit

— bDoobboobooboobobobooboobboooooooboo

PT(Payload Type):7bits

— oobooooboOooOogRTPOOOOODDUOOOOUODOO

Sequence Number:16bits
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OO0 A RTP A.2. RTCP(REAL-TIME TRANSPORT CONTROL PROTOCOL)

— gugoboooooubobooobobbobbuoooooooobbaooon

Timestamp:32bits

— 0DoOo0oO0O00ooobobo0oboooboboooboboboboooooooo
goobobooogoon

SSRC:32bits

— DO0ODOOOOOOCOOoOOSsRCcObOoooDoOobboOobboboOoboogDo
gboogoooooooooon

CSRC:32bits

— 00oo0oooboobooboRTPOODDOOODOOODOODODOODOODDOOO
gogo

A.2 RTCP(Real-time Transport Control Protocol)

AINO0DO000 RTPODOOODOOOD 4000000000

gooog

e JOOODODO

gooooond

goooood

RFCISODOORTPODOODO RTCPOOOOOOOORTCPOORTPOODOOODOO
ogooooooobooboobobboobboooboobobooboobobooboooooooo
RTCpOODOOODDOOO0OOO RICPODOODODODODDOOOODODODDOODODO
OOoooooRrRTCPOORTPOOODOOOOOOOODOOOOORICPOOODODOODOO
ooooogoooTCceOO0ODOOOOOOOODODOOOOOOODDOOODOODO

oobooooooooboRrecpOOOOoOoDODO sOO0O0OOODOO

e SR(Sender Report):
— RTPOO0OOOOOOOOOOOOODOOOOOOOCORICPOOOOO
e RR(Receiver Report):

— RTPOCOCOODOOOODOOOOODOOODOOODOOOCOODDOORTICP
gooon

e BYE:

- DO0O0DO0OO0O0DOoOOOooooRrecepOOoOoOO
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OO0 A RTP A.2. RTCP(REAL-TIME TRANSPORT CONTROL PROTOCOL)

e SDES(Source DEScription):

— RTPOOOOO SSRC/CSRCOCOOOOOOOOOOOOOOODO RTCP OO
ooo

e APP(APPlication):
— RTCPO0OO0OOODODOODOOOODOODOODOOOODOOORTCPOOODOO

RTCP SR/RROODOOOOOOOO
RTCPSROOCOOOODODOODOOOAZ2ZDOOO

32bits
| IIIIIIIIIIIIIIIIIIIIIIIIII‘
Vv P RC PT=SR(200) Length
Header
SSRC of sender
NTP Ti mestanp, nost significant word
NTP Ti mestanp, |east significant word
Sender
RTP Ti mest anp Info
Sender’s Packet Count
Sender’ s Packet Cctet
SSRC #1 (SSRC of first source)
Fraction Lost Cumul ati ve Nunber of Packet Lost
Report
Interarrival Jitter Bl ock #1
Last SR
Del ay since Last SR
| IA
' I:Report
N ;§§Block #2
| |

|y

O A2 RTCPSROODOODOOOOODO

RTCPRROODODUODODOOOOOOOA3OO0O00O
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OO0 A RTP A.2. RTCP(REAL-TIME TRANSPORT CONTROL PROTOCOL)

32bits
| [ I I S [ S I S S S S S v v A A |
V |P RC PT=RR( 201) Length
Header
SSRC of sender
SSRC #1 (SSRC of first source)
Fraction Lost Cumul ati ve Nunber of Packet Lost
Report
Interarrival Jitter Bl ock #1
Last SR
Del ay since Last SR
| IA
' I:Report
% Bl ock #2
|

0O A3: RTCPRROODOOODOOOOO

RTCP SR/RROUOOOOO0OOO0ODDOODOOOOOOODOOIODO0OOO00O0OOOOO
ooboOdDbD8bytesl OO0 OOOOOOOODOOoOOODOO

e V(Version):2bits

— RTPpOO00O0O0OO0OO0OOODOODOO 2

P(Padding):1bit

— 0bhoobooooboobo

RC(Reception Report Type):5bits
— 0DU0O0O0O0O0O0O00O Reception Report U0 O OO
e PT(Packet Type):8bits

— RTCPOOOOOODOOOORTCP SRO”200"0RTCP RRO 720170

Length:16bits
— RTCPOODODOOODOOO

SSRC:32bits

— RTCPSROOOOOOOODOOOOOOODOOOODD
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OO0 A RTP A.2. RTCP(REAL-TIME TRANSPORT CONTROL PROTOCOL)
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OO00RROOOCOOOOOCOOCODODOOOODOOOODOOSender InfoO0OOO0O0O0OO
gog
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ubogoboooboobobooobooobbooboon
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— OO RTCPSROOOOOOOO0O0OOOOO RTPOOOOOOOOODODOOO
ooono
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- DO00O0DOO0O0OODOODODOO RTCPSROOOOODOOODOODOODOOOOD
RTPOOOOOO
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e SSRC:32bits
— OO Reception Report 00 OO0 RTPOOOOOODOODO SSRCODOODO
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— DO0ooRTPOOOOOODODODOODODOOOOOOOOODOOODDOO
oooooooooood

Cumulative Number of Packet Lost:24bits

— OJOoO00RTPOOOOODOOOOOOO

Extended Highest Sequence Number Received:32bits

— 00 1le00gobooooooooooooobobooDoo bbb boon
oobobD RTPOODOOODODOOODOOOO0OOOOODO

Interarrival Jitter:32bits

- 00000 RTPOOOOOOOOUODOOO (DOO)ODOOO
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OO0 A RTP A.2. RTCP(REAL-TIME TRANSPORT CONTROL PROTOCOL)

e LSR(Last SR timestamp):32bits

— 0000000 RTCPSROOOCODOOOOOOONTPOOOOOODOODOO 16
ooooboo4v0o0o0obbO 320000000

e DLSR(Delay since Last SR):32bits

— 000 RTCP SROOOODODOOOOODOODOODOOOODOOODODOODOD
/65536 0000000000
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0 OB AMSS (Adaptive Media
Streaming System)

00000000000 00oooo AMSSOO0O0O000000000000000gooo
goboobobobbooobbboobboobboboooooobooooboo

B.1 WindowsUOUOOOOOOOOOOOoOOoOoOO AMSSOOO

AMSS O O Microsoft Windows D OO OO0 O0OO00OO00ODOOOOODOOODODODOOO
O DVTS for Windows 0 0O O0O0D0O00OO00O000O0000O0O0OOWindowsOOOO
OO00D0oDO00OO0cOOoO0oOooOg AMSSODOoOoOooooooOd

e GUIODOODOOOOOOOUOODDODOODDODOUODOODO

— pooboooboooooboooon
— bubobbodobooboobod
— bboboodgbooboooobobaoon

e DirectShow 0 000000 O0000D0ODODODOOOODOODOOOOOO

e IO 0ODODOOOOOOODOODLOOOOODDOODO

B.2 DirectShow OO QO QO0O

AMSSODO OO DVTS for Windows O [0 Microsoft Windows D OO OO OO0 O0OO00OO
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Oo0do0ooooooooodododooooooooooooooooooooooon
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B.3 DirectShow [ COM

DirectShow 0 O Windows 0 00 00 O OO Comonent Object Model (COM)[42] D OO OO
DirectShow OO DO O0O0O0O0O0OOOO cOMOODOOOOOODOOODOOOODOOODOOOO
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0O O B AMSS (Adaptive Media Streaming System) B.4. AMSSUO DIRECTSHOW/COM
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coMOoOoOoOooOooOOoOoooOoOoooooOoOooooooooooooooooocoM
0000000000BID 00000000 0O10000000 1000000000000
ggoooooooooon

input output
in in
------------- lrpli F||ter 4'3- i

O B.1:cOoMOOOOOOODO
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goodooobbboodboboboooboobo Ibpoobodobooobobobooooboo
goooooo Ibobboodoboooobooooooo

DirectShow OO OO0 cOMUOOOOOOODOOOOOOOOODOOOOOOOOODODODO
000000000000 bO0o0ooOoO0obOOoooobOoOobOO00DOOOob0DOO00 WindowsO
gooobobogooboobboogg

B.4 AMSSO DirectShow/COM

AMSSOOODOOOODOO0OOOD0UDO0O00D0D0O0DOB2O 00000000000 0O0OO
000000000000 B3D 0000000000000 0D0OD0O0OD0O0OO DVOOOO
goooooooooon

- 1E|IEnElSt94 ——| v
§ P! \ Decoder
Input Device \
through \
IEEE1394 bus \
1 N\
- \| DV/RTP
send ~ |
filter Internet
RTP B
Packetize L C
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IEEE139400 00000000000 0O000OOUIEEEI3M4 D0 0D 00000000DOO
guobbobooooboooobooboobobooboboboobobobbobboboboan
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0 O B AMSS (Adaptive Media Streaming System) B.5. DV/RTPO OO0

0000000000 O0ODV/RTPOOUOODODOODODOO IPOOOODOOODOOOODODODOO
goooobooooobooboooobobobooooobboooobbobooboon
gobooooooobvoobuoooboooooooooboobooobboooooooDo
gboooooo

O —F—| v || oy
: Decoder
Z )~ filter
Internet i ~
| RTP Decoding ; Ju

de-Packetize @

0 B3: 0000000000000 (DVTS)

00000000000 000oUUoUUoOooIPOOOOOOUO DV/RTPOOOOO
gobobooooobbobooobobobobooooobobbbobooooooobooboon
gbooboobooooboobbooogobobbooooooobooooboobboboobboon
goooooobooboon

gboooooooboobobobboboobobobboobob RTPODODDOO
ugboboobuoobooooboooboooobbooboboboao

B.5 DV/RTPOOO0
B.5.1 DV/RTPOO0O0O0OOOOOOOOOO

bDvOooobobooooooooboboooboooooobbobogoo
e DV/RTP Send Filter

e DV/RTP Receive Filter

e NUODOOODO

— DV Capture Device Filter (MSDV)
— DV Splitter Filter
— DV Video Decoder Filter

B.5.2 DV/RTPO OO0

DV/RTPOO0OOODOO CLSIDOOOO IIDOOOOOOCOOOO
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0O O B AMSS (Adaptive Media Streaming System)

B.6. HDV/RTPO O0OO

// CLSID_DvRtpSendFilter
// {B6D95TEF-E1EF-4f1b-B37E-61C1C28235DA}
DEFINE_GUID(CLSID_DvRtpSendFilter,

0xb6d957ef, Oxelef, Ox4fib, O0xb3, O0x7e, 0x61, Oxcl, Oxc2, 0x82, 0x35, Oxda);

// IID_IDvRtpSendFilter
// {A745A26C-ED9E-4d74-A3F5-2360736A7049}
DEFINE_GUID(IID_IDvRtpSendFilter,

Oxa745a26c, Oxed9e, 0x4d74, Oxa3, O0xf5, 0x23, 0x60, 0x73, O0x6a, 0x70, 0x49);

// CLSID_DvRtpSendFilterProperty
// {C654929E-7BF0-4e26-B42D-373C27B07CC8}
DEFINE_GUID(CLSID_DvRtpSendFilterProperty,

0xc654929e, 0x7bf0, 0x4e26, Oxb4, 0x2d, 0x37, 0x3c, 0x27, 0xb0, 0x7c, 0xc8);

~

0 B4:000000O0ODOID

// CLSID_DVRTPRecvFilter
// {27A324FE-6FEF-4e9d-955F-E2C894C05B9A}
DEFINE_GUID(CLSID_DVRTPRecvFilter,

0x27a324fe, Ox6fef, 0x4e9d, 0x95, 0x5f, Oxe2, 0xc8, 0x94, 0xcO, 0x5b, 0x9a);

// IID_IDVRTPRecvFilter
// {8687A659-5ED8-43ca-8A6C-B5521E0AB77B}
DEFINE_GUID(IID_IDVRTPRecvFilter,

0x8687a659, 0x5ed8, 0x43ca, 0x8a, Ox6c, 0xb5, 0x52, Oxle, Oxa, Oxb7, 0x7b);

// CLSID_DVRTPRecvFilterProperty
// {OCDD95E3-1ED9-4790-AE6B-FD031624C69A}
DEFINE_GUID(CLSID_DVRTPRecvFilterProperty,

0Oxcdd95e3, Oxled9, 0x4790, Oxae, Ox6b, Oxfd, 0x3, 0x16, 0x24, Oxc6, 0x9a);

O Bbs: O0ODOOODOOOOID

B.6 HDV/RTPO OO0

B.6.1 HDV/RTPUOO0OO0OO0OOOOOOOO

Hpbvooooobooooooooooooooboooboobooooooo

e HDV/RTP Send Filter
e HDV/RTP Receive Filter

e DO OODO

Tape Device Capture Filter (MSTAPE)
MPEG2 Demultiplexor Filter
MPEG?2 Video Decoder Filter
MPEG2 Audio Decoder Filter
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O

O B AMSS (Adaptive Media Streaming System) B.7. J2K/RTPO 00O

B

6.2 HDV/RTPO OO0

HDV/RTPOUOOOOOO CLSIDOOOO IIDOOOOOOOOOO

-

DEFINE_GUID(CLSID_HDvRtpSendFilter,

DEFINE_GUID(IID_IHDvRtpSendFilter,

DEFINE_GUID(CLSID_HDvRtpSendFilterProperty,

// CLSID_HDvRtpSendFilter
// {38E15BE8-11CF-4387-9C13-78BD7ABE7840}

0x38e15be8, Oxlicf, 0x4387, 0x9c, 0x13, 0x78, Oxbd, 0x7a, Oxbe, 0x78, 0x40);

// IID_IHDvRtpSendFilter
// {CB2A6256-4093-4f1e-8760-62E34EB88739}

O0xcb2a6256, 0x4093, Ox4fle, 0x87, 0x60, 0x62, Oxe3, Ox4e, 0xb8, 0x87, 0x39);

// CLSID_HDvRtpSendFilterProperty
// {D1C9FCOF-7295-4a29-B998-13E28C4DA776}

0xd1c9fc9f, 0x7295, 0x4a29, 0xb9, 0x98, 0x13, Oxe2, 0x8c, 0x4d, Oxa7, 0x76);

O B6:O00OD0O0OODOODOID

// CLSID_HDVRTPRecvFilter

// {D36B5D64-867F-4a13-8F50-54ABACDOAE5S3}
DEFINE_GUID(CLSID_HDVRTPRecvFilter,

0xd36b5d64, 0x867f, 0x4al3, 0x8f, 0x50, 0x54, Oxab, Oxac, 0xd0, Oxae, 0x53);

// IID_IHDVRTPRecvFilter

// {AO2E6EAF-9A9E-4b41-AA84-40D47D8B8F50}

DEFINE_GUID(IID_IHDVRTPRecvFilter,

0Oxa02e6edf, 0x9a9e, 0x4b41, Oxaa, 0x84, 0x40, 0xd4, 0x7d, 0x8b, 0x8f, 0x50);

// CLSID_HDVRTPRecvFilterProperty

// {6BOE29FA-ED77-400f-9C9A-94FAFD44AA2C}
DEFINE_GUID(CLSID_HDVRTPRecvFilterProperty,

0x6b0e29fa, Oxed77, 0x400f, 0x9c, 0x9a, 0x94, Oxfa, Oxfd, O0x44, Oxaa, 0x2c);

O B70000000D0O0OID

B.7 J2K/RTPO OO0

B.7.1 J2K/RTPOO OO 0OD0OO0OOOCDOOOOOO

Motion-JPEG2000(J2K) D 00000 000000000000 O00ODOOOOO0OOODOO

e J2K/RTP Send Filter
e J2K/RTP Receive Filter

e OO OODO
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0 O B AMSS (Adaptive Media Streaming System) B.8. FLEA/RTPO 00O

— USB Capture Device Filter
— Motion-JPEG2000 Video Decoder Filter (LEAD MJ2K Decoder)
— Motion-JPEG2000 Video Encoder Filter (LEAD MJ2K Encoder)

B.7.2 Motion-JPEG2000/RTPO 00O

JK/RTPOUOOUOOOO CLSIDOOOO IIDOOOOOOOOOO

// CLSID_J2KRTPSendFilter

// {3974E5F4-397B-4683-8BE4-8042248FED5A}

static const GUID CLSID_J2KRTPSendFilter =

{ 0x3974e5f4, 0x397b, 0x4683, { 0x8b, Oxed4, 0x80, 0x42, 0x24, 0x8f, Oxed, Ox5a } };

// IID_IJ2KRTPSendFilter

// {94207E6B-568F-4f81-9D01-72030CE01C35}
DEFINE_GUID(IID_IJ2KRTPSendFilter,

0x94207e6b, 0x568f, 0x4f81, 0x9d, Oxl, 0x72, 0x3, Oxc, Oxe0, Oxlc, 0x35);

// CLSID_J2KRTPSendFilterProperty

// {ECEFCODC-2001-427c-82F2-0E2981DC7EE5}
DEFINE_GUID(CLSID_J2KRTPSendFilterProperty,

OxecefcOdc, 0x2001, 0x427c, 0x82, 0xf2, Oxe, 0x29, 0x81, Oxdc, Ox7e, Oxeb);

O B8 O0ODOOOOODOID

// CLSID_J2KRTPRecvFilter

// {9B81C696-958E-4951-95ED-4426A99D02B5}

static const GUID CLSID_J2KRTPRecvFilter =

{ 0x9b81c696, 0x958e, 0x4951, { 0x95, Oxed, Ox44, 0x26, 0xa9, 0x9d, 0x2, Oxb5 } };

// IID_IJ2KRTPRecvFilter

// {50A91D22-DF1B-4630-9DEB-F5CF160F1EF3}
DEFINE_GUID(IID_IJ2KRTPRecvFilter,

0x50a91d22, 0xdfib, 0x4630, 0x9d, Oxeb, 0xf5, Oxcf, 0x16, Oxf, Oxle, 0xf3);

// CLSID_J2KRTPRecvFilterProperty

// {31646D92-37E4-4d9a-A07B-89792C231F27}
DEFINE_GUID(CLSID_J2KRTPRecvFilterProperty,

0x31646d92, 0x37e4, 0x4d9a, 0xal, 0x7b, 0x89, 0x79, 0x2c, 0x23, Oxi1f, 0x27);

O B9 000O0O0OOODOID

B.8 Flea/RTPO OO0
B.8.1 000000000 /RTPOOOOOOOOOOOOOOO

uboboboooobooobboobooobbbooooboobobbooboobooon
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e Flea/RTP Send Filter
e Flea/RTP Receive Filter
e JOOOODO

— USB Capture Device Filter

B.8.2 Flea/RTP0 000

Flea/RTPOOOOOOO CLSIDOOOO IIDOOOOOOCODOOO

// CLSID_FleaRTPSendFilter

// {T74D4EC5D-E83B-46a1-AD78-A9290DEC79EA}
DEFINE_GUID(CLSID_FleaRTPSendFilter,

0x74d4ec5d, 0xe83b, 0x46al, Oxad, 0x78, Oxa9, 0x29, Oxd, Oxec, 0x79, Oxea);

// IID_IFleaRTPSendFilter

// {FBD5540F-376C-45a8-A458-0DB50BSA3DB1}
DEFINE_GUID(IID_IFleaRTPSendFilter,

0xfbd5540f, 0x376c, 0x45a8, Oxa4, 0x58, Oxd, Oxb5, Oxb, 0x8a, 0x3d, Oxbl);

// CLSID_FleaRTPSendFilterProperty

// {720C47A9-F84E-4eal-8E89-9C97E62B0165}
DEFINE_GUID(CLSID_FleaRTPSendFilterProperty,

0x720c47a9, 0xf84e, Ox4eal, 0x8e, 0x89, 0x9c, 0x97, Oxe6, 0x2b, Oxl, 0x65);

0 B.10: DOoOooooooo ID

// CLSID_FleaRTPRecvFilter

// {85B97576-14D2-415b-A08E-8529B6FBE4BE}
DEFINE_GUID(CLSID_FleaRTPRecvFilter,

0x85b97576, 0x14d2, 0x415b, 0xal, Ox8e, 0x85, 0x29, 0xb6, 0xfb, Oxed, Oxbe);

// IID_IFleaRTPRecvFilter

// {E3AESF72-BOD2-4dbc-ADAD-9FF4A48B6377}
DEFINE_GUID(IID_IFleaRTPRecvFilter,

Oxe3aeb5f72, 0xb0d2, Ox4dbc, Oxad, Oxad, 0x9f, Oxf4, Oxa4, 0x8b, 0x63, 0x77);

// CLSID_FleaRTPRecvFilterProperty

// {1204973A-D22C-4efd-8E31-C600FDC1BCEC}
DEFINE_GUID(CLSID_FleaRTPRecvFilterProperty,

0x1204973a, 0xd22c, Ox4efd, 0x8e, 0x31, Oxc6, 0x0, Oxfd, Oxcl, Oxbc, Oxec);

O Bl1: 0000O0oOogooDO ID
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