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12 T/TCP TCP
12.1
tcp_usreq PRU _xxx
PRU_CONNECT PRU_SEND PRU_SEND_ EOF TITCP
tcp_usrcl osed
tcp_sysctl TCP sysct |

tcp_ctlout put ( 2 306 )
TCP_NOPUSH TCP_NOOPT

12.2 PRU_CONNECT

Net/3 25 ( 2 808~809 ) tcp_usrreq
PRU_CONECT TITCP tcp_connect ( )
12-1
tcp_usrreq.c
137 case PRU_CONNECT:
138 if ((error = tcp_connect (tp, nam)) != 0)
139 break;
140 error = tcp_output (tp);
141 break;
tcp_usrreq.c

12-1 PRU GONNECT

137-141 tcp_connect t cp_out put SYN (
)
connect T/ITCP
connect t cp_out put
SYN connect

sendto sendnsg

12.3 tcp_connect

tcp_connect connect
(PRU_CONNECT ) sendto sendnsg
(PRU_SEND PRU_SEND EOF ) tcp_connect 12-2

1.
308-312 nam Internet IP
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12 T/TCP TCP
( ) i n_pcbbi nd (2
558 )
2.
313-323 IP ( ) i n_pcbl addr
IP i n_pchbl ookup PCB
PCB
in_pcbbind TITCP
( 42 )
3. TIME_WAIT
324-332 PCB
1) PCB TIME_WAIT
2) MSL
3) TITCP( CcC CCnew )
tcp_close PCB 4.4
TIME_WAIT
4. PCB
333-336 i n_pchbl addr PCB
PCB
12-2 7-5 tcp_connect 12-3
2 808~809 PRU_CONNECT
95 ine tcp_usrrgq.c

296 tcp_connect (tp, nam)

297 stru
298 stru
299 {
300

301

302

303

304

305

306

307

308
309
310
311
312
313
314
315
316
317
318
319

ct tcpcbh *tp;
ct mbuf *nam;

struct inpcb *inp = tp->t_inpcb, *oinp;

struct socket *so = inp->inp_socket;

struct tcpcb *otp;

struct sockaddr_in *sin = mtod(nam, struct sockaddr_in *);
struct sockaddr_in *ifaddr;

int error;

struct rmxp_tao *taop;

struct rmxp_tao tao_noncached;

if (inp->inp_lport == 0) {
error. = in_pcbbind(inp, NULL) ;
if (error)
return (error);
}
/*
* Cannot simply call in_pcbconnect, because there might be an
* earlier incarnation of this same connection still in
* TIME_WAIT state, creating an ADDRINUSE error.
*/
error = in_pcbladdr{inp, nam, &ifaddr);
oinp = in_pcblookup (inp->inp_head,

12-2 tcp_connect
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320 sin->sin_addr, sin->sin_port,
321 inp->inp_laddr.s_addr != INADDR_ANY ?
322 inp->inp_laddr : ifaddr->sin_addr,
323 inp->inp_lport, 0);
324 if (oinp) {
325 if (ocinp != inp && {(otp = intotcpcb(oinp)) != NULL &&
326 otp->t_state == TCPS_TIME_WAIT &&
327 otp->t_duration < TCPTV_MSL &&
328 (otp->t_flags & TF_RCVD_CC))
329 otp = tcp_close{otp);
330 else
331 return (EADDRINUSE) ;
332 }
333 if (inp->inp_laddr.s_addr == INADDR_ANY)
334 inp->inp_laddr = ifaddr->sin_addr;
335 inp->inp_faddr = sin->sin_addr;
336 inp->inp_fport = sin->sin_port; tep_usrreq.c
12-2 ()
tcp_usrreq.c
337 tp->t_template = tcp_template(tp); .
338 if (tp->t_template == 0) {
339 in_pcbdisconnect (inp) ;
340 return (ENOBUFS) ;
341 }
342 /* Compute window scaling to request. */
343 while (tp->request_r_scale < TCP_MAX_WINSHIFT &&
344 (TCP_MAXWIN << tp->request_r_scale) < so->so_rcv.sb_hiwat)
345 tp->request_r_scale++;
346 soisconnecting (so);
347 tcpstat. teps_connattempt++;
348 tp->t_state = TCPS_SYN_SENT;
349 tp->t_timer [TCPT_KEEP] = TCPTV_KEEP_INIT;
350 tp->iss = tcp_iss;
351 tcp_iss += TCP_ISSINCR / 4;
352 tcp_sendseginit(tp);
353 /*
354 * Generate a CC value for this connection and
355 * check whether CC or CCnew should be used.
356 */
357 if ((taop = tcp_gettaocache(tp->t_inpcb)) == NULL) {
358 taocp = &tao_noncached;
359 bzero(taop, sizeof(*taop));
360 }
361 tp->cc_send = CC_INC(tcp_ccgen);
362 if (taop->tao_ccsent != 0 &&
363 CC_GEQ (tp->cc_send, taop->tao_ccsent)) {
364 taop->tao_ccsent = tp->cc_send;
365 } else {
366 taop->tao_ccsent = 0;
367 tp->t_flags |= TF_SENDCCNEW;
368 }
369 return (0);
370 }

tep_usrreq.c
12-3 tcp_connect
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12 T/TCP TCP
5. IP TCP
337-341 tcp_tenplate mbuf IP TCP
6.
342-345
7.
346-349 soisconnecting TCP
SYN_SENT( MSG_EOF sendt o sendnsg
connect tcp_usrcl osed TF_SENDSYN
SYN_SENT*) 75
8.
350-352 tcp_iss
4 TCP_I SSI NCR tcp_sendseqi nit
3.2 ISS TCP_I SSI NCR
9. cC
353-361 TAO tcp_ccgen CC_INC( 82 )
T/TCP tcp_ccgen CcC
tcp_ccgen 1
10. CC CCnew
362-368 TAO (tao_ccsent) O
) cc_send tao_ccsent (CC 0 )
CcC CcC TAO CCnew
tao_ccsent o( )
4-12 if
CcC 1(tao_ccsent) tcp_ccgen(
cc_send) 2 147 483 648 TITCP CCnew CcC
CcC 2147 483 648
CC (1 CcC 0
CcC 2147 483 648 SYN
CcC (
4-12) CCnew
Bob Braden T/TCP t cp_out put CcC CCnew
[Olah 1995]
4-11 1 2~4
1601 1
15 CCnew
CcC 15
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2 CcC 5000
CcC CCnew

t cp_out put

12.4 PRU SEND PRU _SEND EOF

2 811 PRU_SEND sbappend
tcp_output T/TCP
PRU SEND EOF 12-4 TCP PRU_SEND_EOF
MSG_ECF ( 5-2) mbuf sosend
tcp_usrreg.c
189 case PRU_SEND_EOF: P- 1
190 case PRU_SEND:
191 sbappend (&so~->so_snd, m);
192 if (nam && tp->t_state < TCPS_SYN_SENT) {
193 /*
194 * Do implied connect if not yet connected,
195 * initialize window to default value, and
196 * initialize maxseg/maxopd using peer’s cached
197 * MSS.
198 */
199 error = tcp_connect(tp, nam);
200 if (error)
201 break;
202 tp->snd_wnd = TTCP_CLIENT_SND_WND;
203 tep_mssrcvd(tp, -1);
204 }
205 if (req == PRU_SEND_EOF) {
206 /*
207 * Close the send side of the connection after
208 * the data is sent.
209 */
210 socantsendmore (so) ;
211 tp = tcp_usrclosed(tp);
212 }
213 if (tp != NULL)
214 error = tcp_output(tp);
215 break;
tcp_usrreq.c
12-4 PRJ SE\D PRU SH\D ECF
1.
192-202 nam sendto sendnsg
CLOSED LISTEN tcp_connect
4 096(TTCP_CLI ENT_SND_WND) T/TCP
( 36 )
2. MSS
203-204 tcp_nssrcvd -1 SYN
(tao_mssopt) MSS tcp_mesrcvd
rmx_mtu

tao_mssopt (rt_metrics
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) t _maxseg t_maxopd MSS

SYN tcp_mssrcvd tcp_dooptions MSS
TITCP SYN TCP MSS

3. MSG_EOF
205-212 MSG_EOF socant sendmor e
SS_CANTSENDMORE tcp_usrclosed SYN_SENT(
tcp_connect ) SYN_SENT*

4,
213-214 tcp_out put TITCP MSG_EOF

sendt o( 1-10) SYN FIN

125 tcp_usrclosed

Net/3 PRU_SHUTDOWN t cp_di sconnect
12-4 T/TCP PRU_SEND_EOF 12-5
2 817
tcp_usrreg.c
533 struct tecpecbh * P- q
534 tcp_usrclosed(tp)
535 struct tcpcb *tp;
536 {
537 switch (tp->t_state) {
538 case TCPS_CLOSED:
539 case TCPS_LISTEN:
540 tp->t_state = TCPS_CLOSED;
541 tp = tcp_close(tp);
542 break;
543 case TCPS_SYN_SENT:
544 case TCPS_SYN_RECEIVED:
545 tp->t_flags |= TF_SENDFIN;
546 break;
547 case TCPS_ESTABLISHED:
548 tp->t_state = TCPS_FIN_WAIT 1;
549 break;
550 case TCPS_CLOSE_WAIT:
551 tp->t_state = TCPS_LAST_ACK;
552 break;
553 }
554 if (tp && tp->t_state >= TCPS_FIN_WAIT 2)
555 soisdisconnected (tp->t_inpcb->inp_socket);
556 return (tp);
557 1}
tcp_usrreq.c
12-5 tcp_usrcl osed
541-546 T/TCP TF_SENDFI N SYN_SENT SYN_RVD

TITCP
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12.6 tcp_sysctl
TITCP sysct | TCP TITCP
TCP
TCP net.inet.tcp TCP
pr ot osw pr_sysctl (2 641 ) 12-6
570-572
tcp_usrreq.c
561 int P- 1
562 tcp_sysctl(name, namelen, oldp, oldlenp, newp, newlen)
563 int *name;
564 u_int namelen;
565 void *oldp;
566 size_t *oldlenp;
567 void *newp;
568 size_t newlen;
569 {
570 extern int tcp_do_r£fcl323;
571 extern int tcp_do_rfcléedd;
572 extern int tcp_mssdflt;
573 /* All sysctl names at this level are terminal. */
574 if (namelen != 1)
575 return (ENOTDIR);
576 switch (name[0]) {
577 case TCPCTL_DO_RFC1323:
578 return (sysctl_int(oldp, oldlenp, newp, newlen, &tcp_do_rfcl323));
579 case TCPCTL_DO_RFC1644:
580 return (sysctl_int(oldp, oldlenp, newp, newlen, &tcp_do_rfcl644));
581 case TCPCTL_MSSDFLT:
582 return (sysctl_int(oldp, oldlenp, newp, newlen, &tcp mssdflt));
583 default:
584 return (ENOPROTOOPT) ;
585 }
586 /* NOTREACHED */
587 }
tcp_usrreq.c
12-6 tcp_sysctl
12.7 TITCP
RFC 1323 TCP
(T3 FDDI)
( ) Thomas Skibo SGlI
Net/2 1992 5 ( 1-16
BSD ) (1993 4 ) Bob Braden
Liming Wei Sun0S4.1.1 RFC 1323 1993 8 Skibo
4.4BSD 1994 4 4.4BSD-Lite 1995
RFC 1323 RFC 1 323
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12 T/TCP TCP
RFC 1 323 PC ( 14.6
2% WWW )
TITCP 1994 9 (19 ) Sun0S 4.1.3
SunOS
TITCP 80x 86 FreeBSD (
SunOS ) 1995 T/ITCP
TITCP T/TCP TCP
RFC 1323 T/ITCP T/ITCP
CcC
12.8
tcp_connect TITCP connect
( sendt o sendnsgQ) T/ITCP
MSL TIME_WAIT
PRU_SEND_EOF MSG_ECF

MSG_EOF
tcp_usrcl osed
tcp_usrcl osed SYN_SENT
SYN_RCVD TF_SENDFI N



	第12 章T/TCP 实现：TCP 用户请求
	12.1 概述
	12.2 P R U _ C O N N E C T 请求
	12.3 t c p _ c o n n e c t 函数
	12.4 P R U _ S E N D 和P R U _ S E �崤粈᧣䙂㵌별곂ᎁಋ�
	12.5 t c p _ u s r c l o s e d 函数
	12.6 t c p _ s y s c t l 函数
	12.7 T/TCP 的前景
	12.8 小结


