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Design and implementation of real-time TCP
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Abstract

TCP and UDP is a transport layer protocol of Internet. TCP is a connection oriented protocol which
supports a reliable data transfer by offering error and flow control, but it bring a transmission delay.
On the other hand, the UDP is a connectionless protocol which does not carry out error and flow
control, but it guarantees a realtime transmission. There are hardly any protocols which supports not
only realtime functions but also data reliability. In this paper, we have designed and implemented a
new TCP mode option which supports reliable realtime transmission. Our designed TCP performs an
error recovery process during a fixed amount of time. This time is negotiated during the connection
establishment phase. Our designed TCP is tested in real environments, and we find that it is relatively
faster than the standard TCP and more reliable than the UDP. It can be used for the reliable transfer
of realtime multimedia data.

Key words : TCP, real-time, error control, flow control
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struct tcp_opt {

int  tcp_header_len;
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_u32 rv_next, snd_nxt;
struct timer_list  retransmit_timer;
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int tep_transmit_skb(struct sock sk, struct

sk_buff *skb) {
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tep_header_size += TCPOLEN_ELT_ALIGNED;
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void tcp_parse_options(struct sk_buff *skb, struct
tep_opt *tp, int estab) {
case TCPOPT_ELT:
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if(opsize==TCPOLEN_ELT && th->syn)
{
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_ u32 in_elt=ntohl(*(__u32 *)ptr);
tp—>tep_elt=in_elt;
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Fig. 2 The process of Connection establishment
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static void tcp_write_timer(unsigned long data) {

tep_retransmit_timer(sk);
/A7 ATHEE AAE
if(tp—>elt_ok){

struct sk_buff *outbuff;

struct sk_buff *inbuff;
outbuff=skh_peek(&sk->sk_write_queue);
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do {

inbuff = alloc_skb(MAX_TCP_HEADER,
GFP_ATOMIC);

} while ( inbuff != NULL);
TCP_SKB_CB(inbuff)->flags = 0x10;
// ACK Z¥1 2%
TCP_SKB_CB(inbuff)->sacked = 0;
TCP_SKB_CB(inbuff)->seq
TCP_SKB_CB(inbuff)—>end_seq =
tp—>rev_nxt;
TCP_SKB_CB(inbuff)—>ack_seq =
TCP_SKB_CB(outbuff)->end_seq+1;
tep_ack(sk, inbuff, 0);
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Fig. 3 The process after ELT time expired
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void tcp_init_xmit_timers(struct sock *sk) {
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init_timer(&tp->wait_timer);
tp—>wait_timer.function=&tcp_wait_timer;
tp—>wait_timer.data = (unsigned long) sk;
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static __inline_  void reno_cong_avoid(struct
tep_opt *tp) {
if(tp—>elt_ok) {
/lewnd FH& FedlE AA
tp—>snd_cwnd=0x7fffffff
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static int tcp_v4 init_sock(struct sock *sk) {
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static inline void tcp_reset_xmit_timer(struct sock
*sk, int what, unsigned long when) {
if(tp—>elt_ok) {
when = tp—>tep_elt; /RTOS ELTZ A4
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extern int per; /* 0, 1, 5, 10, 20, 30 */
int tep_transmit_skb(struct sock #*sk, struct
sk_buff *skb) {
drop_rate = net_random() % 1000;
if(per = 0N
if (drop_rate <= per){
_ kfree_skb(skb);
/x HZE H7) S} «/
err = 0;
[x AAAR o7 7L AE3 Aog HA x/

[ex

Jelse
err = tp—>af_specific->queue_xmit(skb);
Jelse
err = tp—>af_specific—>queue_xmit(skb);
if (err <= 0)

return err,
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