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9 T/TCP TCP

9.1
T/TCP t cp_out put TCP
TITCP
. TH_SYN TH_FIN
* T/TCP SYN_SENT T/ITCP
. TF_NOPUSH 3.6
. T/TCP (CC CCnew CCecho)
9.2 tcp_output
9.2.1
t cp_out put
struct rmxp_tao *taop;
struct rmxp_tao tao_noncached;
TAO TAO
( ) taop tao_noncached o(
tao_cc )
9.2.2
t cp_out put tcp_outfl ags TCP
2-7 9-1
TH_FI'N TH_SYN

tcp_output.c
71  again: p_oulp

72 sendalot = 0;

73 off = tp->snd_nxt - tp->snd_una;

74 win = min(tp->snd_wnd, tp->snd_cwnd) ;

75 flags = tcp_outflags(tp->t_state];

76 /* .

77 * Modify standard flags, adding SYN or FIN if requested by the
78 * hidden state flags.

79 *x/

9-1 tcp_out put
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TCP
80 if (tp->t_flags & TF_SENDFIN)
81 flags [= TH_FIN;
82 if (tp->t_flags & TF_SENDSYN)
83 flags |= TH_SYN;
tep_output.c
9-1 ()
2 681~682
9.2.3 SYN_SENT SYN
9-2 TAO SYN
2 26-3
1. TAO
117-119 TAO tao_noncached
0
tao_noncached
0 bzero 0
2. MSS
121-133 SYN SYN TH_SYN
T/TCP MSS (
36 ) T/TCP
SYN T/TCP(t ao_ccsent 0)
tep_output.c
116 len = min(so->so_snd.sb_cc, win) - off;
117 if ((taop tcp_gettaocache (tp->t_inpcb)) == NULL) (
118 taop = &tao_noncached;
119 bzero(taop, sizeof (*taop));
120 }
121 /*
122 * Turn off SYN bit if it has already been sent.
123 * Algo, if the segment contains data, and if in the SYN-SENT state,
124 * and if we don’t know that foreign host supports TAO, suppress
125 * sending segment.
126 */
127 if ((flags & TH_SYN) && SEQ GT(tp->snd_nxt, tp->snd_una)) {
128 flags &= “TH_SYN;
129 off--, len++;
130 if (len > 0 && tp->t_state == TCPS_SYN_SENT &&
131 taop->tao_ccsent == 0)
132 return (0);
133 }
134 if (len < 0) {

9.2.4

9-2 tcp_out put

tcp_output.c
SYN_SENT SYN

( 2 715 ) 9-3
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9 T/TCP TCP
t tput.
168 if (len) { p-ouipute
169 if (len == tp->t_maxseqg)
170 goto send;
171 if ((idle || tp->t_flags & TF_NODELAY) &&
172 (tp->t_flags & TF_NOPUSH) == 0 &&
173 len + off >= so->so_snd.sb_cc)
174 goto send;
175 if (tp->t_force)
176 goto send;
177 if (len >= tp->max_sndwnd / 2 && tp->max_sndwnd > 0)
178 goto send;
179 if (SEQ LT(tp->snd_nxt, tp->snd_max))
180 goto send;
181 }
tep_output.c
9-3 tcp_out put
1.
169-170
2.
171-174 BSD ACK(i dl e )
Nagle (TF_NODELAY ) TCP
Nagle
T/TCP BSD
TCP_NOPUSH TF_NOPUSH 3.6
1) ACK(i dl e ) Nagle (TF_NODELAY )
2) TCP_NOPUSH ( );
3) TCP ( )
3.
177-178 TCP SYN
I en 0 T/TCP SYN
max_sndwnd 0
o( SYN)
4,
179-180 snd_nxt snd_max
9.25 RST SYN
2 688  179~180 SYN RST
9-4
207 if ((flags & TH_RST) || bep_output.c
208 ((flags & TH_SYN) && (tp->t_flags & TF_SENDSYN) == 0))
209 goto send;
' tep_output.c

9-4 tcp_out put RST SYN
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207-209 RST SYN
2-7 5
( ) TF_SENDSYN 9-1 SYN
tcp_out put SYN_SENT SYN_RCVD SYN_
SENT* SYN_RCVD*
9.2.6 MSS
( 2 697 ) Net/3 tcp_mes( )
tcp_msssend( tp ) MSS MSS
Net/3 tcp_nss TITCP
tcp_nsssend tcp_nssrcvd
9.2.7
2 698 (1)TCP
(2 RST (3) TCP
(TF_RCVD_TSTMP) SYN
ACK T/TCP 9-5
283 I tcp_output.c
284 * Send a timestamp and echo-reply if this is a SYN and our side
285 * wants to use timestamps (TF_REQ TSTMP is set) or both our side
286 * and our peer have sent timestamps in our SYN's.
287 */ .
288 if ((tp->t_flags & (TF_REQ_TSTMP | TF_NOOPT)) == TF_REQ TSTMP &&
289 (flags & TH_RST) == 0 &&
290 ((flags & TH_ACK) == 0 ||
291 (tp~>t_flags & TF_RCVD_TSTMP)))} {
tcp_output.c
9-5 tcp_out put
283-291
( 3-9 ) SYN
TITCP ACK
9.2.8 T/ITCP CC
CcC TF_REQ_CC (
tcp_do_rfcl 644 tcp_newt cpchb ) TF_NOOPT
RST CcC SYN ACK
9-6 ( 2 698 268~269 )
TF_NOOPT TCP_NOOPT
Thomas Skibo RFC 1323 ( 12.7 ) 2 (

)  4.2BSD
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TCP SYN TCP
TCP ( RFC1323 ,
TCP )
T/TCP MSS (2 697 )
TF_NOOPT MSS Bob Braden
RFC 1323 MSS MSS RFC
793
tcp_output.c
299 /* P-oup
300 * Send CC-family options if our side wants to use them (TF_REQ CC),
301 * options are allowed (!TF_NOOPT) and it’s not a RST.
302 */
303 if ((tp->t_flags & (TF_REQ_CC | TF_NOOPT)) == TF_REQ CC &&
304 (flags & TH_RST) == 0) {
305 switch (flags & (TH_SYN | TH_ACK)) {
306 /*
307 * This is a normal ACK (no SYN);
308 * send CC if we received CC from our peer.
309 */
310 case TH_ACK:
311 if (! (tp->t_flags & TF_RCVD_CC))
312 break;
313 /* FALLTHROUGH */
314 /* .
315 * We can only get here in T/TCP’'s SYN_SENT* state, when
316 * we’'re sending a non-SYN segment without waiting for
317 * the ACK of our SYN. A check earlier in this function
318 * assures that we only do this if our peer understands T/TCP.
319 */
320 case 0:
321 opt [optlen++] = TCPOPT_NOP;
322 opt[optlen++] = TCPOPT_NOP;
323 opt[optlen++] = TCPOPT_CC;
324 opt[optlen++] = TCPOLEN_CC;
325 *(u_int32_t *) & optloptlen] = htonl (tp->cc_send);
326 optlen += 4;
327 break;
tep_output.c
9-6 tcp_out put CcC
1. SYN ACK
310-313 SYN ACK ACK( )
CcC CcC
2.SYN ACK
314-320 SYN_SENT* SYN
MSS
9-2 T/TCP
CcC
3. CcC
321-327 CcC cc_send cC
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SYN ACK 9-7
tcp_output.c
328 /* p-oup
329 * This is our initial SYN (i.e., client active open).
330 * Check whether to send CC or CCnew.
331 */
332 case TH_SYN:
333 opt [optlen++] = TCPOPT_NOP;
334 opt[optlen++] = TCPOPT_NOP;
335 opt[optlen++] =
336 (tp->t_flags & TF_SENDCCNEW) ? TCPOPT_CCNEW : TCPOPT_CC;
337 opt{optlen++] = TCPOLEN_CC;
338 *(u_int32_t *) & opt[optlen] = htonl (tp->cc_send);
339 optlen += 4;
340 break;
341 /*
342 * This is a SYN,. ACK (server response to client active open).
343 * Send CC and CCecho if we received CC or CCnew from peer.
344 */
345 case (TH_SYN | TH_ACK):
346 if (tp->t_flags & TF_RCVD_CC) {
347 opt [optlen++] = TCPOPT_NOP;
348 opt [optlen++] = TCPOPT_NOP;
349 opt [optlen++] = TCPOPT_CC;
350 opt [optlen++] = TCPOLEN_CC;
351 *(u_int32_t *) & optl[optlen] = htonl(tp->cc_send);
352 optlen += 4;
353 opt [optlen++] = TCPOPT_NOP;
354 opt{optlen++] = TCPOPT_NOP;
355 opt[optlen++] = TCPOPT_CCECHO;
356 opt [optlen++] = TCPOLEN_CC;
357 *(u_int32_t *) & opt[optlen] = htonl(tp->cc_recv);
358 optlen += 4;
359 }
360 break;
361 }
362 }
363 hdrlen += optlen;
tep_output.c
9-7 tcp_out put CcC
4.SYN ACK )
328-340 SYN ACK CCnew
CcC 12-3 TF_SENDCCNEW cc_send
5.SYN ACK SYN)
341-360 SYN ACK
CC CCnew ( TF_RCVD_CC)
CcC (cc_send) CC (cc_recv) CCecho
6. TCP TCP
363 TCP TCP
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9.2.9 TCP
t _maxopd tcpch TCP
CCecho SYN SYN ( 2-

2 2-3) SYN (24 0-8

TCP 2 698 270~277

3ea e tcp_output.c

365 * Adjust data length if insertion of options will

366 * bump the packet length beyond the t_maxopd length.

367 * Clear the FIN bit because we cut off the tail of

368 * the segment.

369 */

370 if (len + optlen > tp->t_maxopd) ({

371 /*

372 * If there is still more to send, don’t close the connection.

373 */

374 flags &= "“TH_FIN;

375 len = f:p—>t_maxopd - optlen;

376 sendalot = 1;

377 }

tcp_output.c
9-8 tcp_out put TCP
364-377 (I'en) t _maxopd
FIN ( ) sendal ot (
t cp_out put )
T/TCP TCP
RFC 1323 )
9.3
T/ITCP 500 t cp_out put 100

TITCP CC CCnew CCecho
T/ITCP T/TCP tcp_out put SYN_SENT
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