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Abstract Since the RTP is suitable for real-time data transmission in multimedia services like
VoD, AoD, and VolP, it has been adopted as a real-time transport protocol by RTSP, H.323, and SIP.
Even though the RTP protocol stack for embedded systems has been in great need for efficient support
of multimedia services, such a stack has not been developed yet. In this paper, we explain
embeddedRTP which supports the RTP protocol stack at the kernel level so that it is suitable for
embedded systems. Since embeddedRTP is designed to reside in the UDP module, existing
applications which rely on TCP/IP services can proceed the same as before, while applications which
rely on the RTP protocol stack can request RTP services through embeddedRTP APl. EmbeddedRTP
stores transmitted RTP packets into per session packet buffer, using the packet’s port number and
multimedia session information. Communications between applications and embeddedRTP is
performed through system calls and signal mechanisms. Additionally, embeddedRTP API makes it
possible to develop applications more conveniently. Our performance test shows that packet-processing
speed of embeddedRTP is about 7.8 times faster than that of UCL RTP for multimedia streaming
services on PDA in spite that its object code size is reduced about by 58% with respect to UCL RTP's.
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struct socket_udp_  {
uintlé_t rx_port;
uintlé6_t tx_port;
el t ttl;
fd_t fd;
struct socket *sock
struct in_addr addr4;

}i

struct rtp {
uint8_t inited;

/* &2HE 98 U0 */
socket_udp *rtp_socket;
socket_udp *rtcp_socket;
char *addr;

/* OIMIE 7 2 REFE +/

/* RTP 2! HIHE A8 N2 FE+/

//
//
//

/7
/7

/7

int pid;

RTP_EVENT  eventq[RTP_EVENT_Q SIZE]:
int eventg head;

int eventq_tail;

int eventq_count;

uint8 t *rtp_chunk; // W2 B #3

int rtp_chunk_index; // BY XNE QA
int rtp_bitmap[BITMAP_SIZE]; // HEY

/* SHEE HNE F8t TOIE +/

uint32_t my_ssrc; // SSRC

int invalid_rtp_count; // FEGHA B rTP WA #
int invalid rtcp_count; // |&ctAl geSrrce Wals
int sending_bye; // BYE I ®E 08
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// RTP socket
// RTCP socket
// AW =4

// i MY T2HATD
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// OIMIE ] head
// OIHMIE ]} tail OI&t
// HEE OIHE 4
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ertp_init

ertp_set_my_ssrc

ertp_set_option

ertp_send_bye

ertp_done

ertp_get_packet Age Y&

ertp_get_info_of_q

ertp_event_get
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{
struct rtp * krtp;

switch(call}

{
case 2:

return NULL;
case 3:
rtp_done (krtp);
return NULL;
}
return NULL;

asmlinkage uint8_t * sys embeddedRTP_tl{int call, int index)

krtp = get_rtp session(index};

rtp_send bye(krtp);

//rtp_send_bye ()

//rtp_done ()
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typedef struct rtp_packet data {

struct rtp packet *rtp pd next; // G5 M3 &3

struct rtp packet *rtp pd prev; // O|& W2 &3
uint32_t *rtp pd_csrc; // CSRC(Contributing Source) ZOIE]
uint8_t *rtp pd_data; // OOIE ZEQIH

int rtp pd_data_len;// & OI0IEl 20l
uint8 t *rtp_pd_extn; // &% &I HUH
uintlé_t rtp pd extn len;// é“’c‘! sl 20l
uintle t rtp_pd_extn type;// B& 39 B
int rtp_pd_buflen; // X*Iﬂ HIOIE =

int rtp_pd have_timestamp;//EtYAET 22
uint64 _t rtp_pd_timestamp; // AT gt

rtp_packet_data;

typedef struct rtp_packet_header {
#ifdef WORDS BIGENDIAN

unsigned short ph v:2; // RTP M3 BHE
unsigned short ph p:l1; // Mg 2
unsigned short ph_x:1; // 8l && Ealn
unsigned short ph_cc:4; // CSRC II2H
unsigned short ph m:1; // OtH BIE
unsigned short ph_pt:7; // HOIRE &%
#else
enair T )
uintlé t ph_seq; // NAA BS
uint32_t ph_ts; // EtE AT
uint32_t ph_ssrc; // SSRC
} rtp_packet_header;
typedef struct rtp_packet {
rtp_packet_data pd;
rtp_packet header ph;
} rtp packet:;
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if(Queue is empty M
*Head = #Tail = NewPackel;
Jelse if( There is one packet ){
if( Head's SeqNum == NewPacket's SeqNum){
Discard NewPacket; /+ Duplicated Packet */
break;

Insert NewPacket in Queue;
ifl Head's SegNum < NewPacket's SeqNum)
Set #Tail to NewPacket:
else if( Head's SeqNum > NewPacket's SegNum)
Set *Head to NewPacket;
felse if( NewPacket should be inserted at the both end of Queue )
/* In case of "Head's SeqNum < Tail's SegNUM",
NewPacket's SeqgNum > Tail's SeqNum OR NewPacket's SeqNum < Head's SeqNUM
In case of "Head's SeqNum > Tail's SeqNUM",
NewPacket's SeqNum > Tail's SeqNum AND NewPacket's SeqNum < Head's SeqNUM

*
/
Add NewPacket at the end of Queue;
if( Head's SeqNum > NewPacket's SeqNum )
Set *Head to NewPacket;
else if( Tail's SeqNum < NewPacket's SeqNum )
Set *Tail to NewPacket;
Jelsef /* Insert new packet in the middle of Queue */
Set *current to *Head,
Dof{
if( Current's SeqNum == NewPacket's SeqNum)}{
Discard NewPacket;/* Duplication Detected */
break;
if( Proper location is found M
Add NewPacket in the middle of Queue;
break,
Move *Current to Next Packet;
Htwhile( All Packets in Queue )
}
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