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6 T/TCP
6.1
TITCP
2-5 tao_cc tao_ccsent tao_nssopt
Net/3 2 19 “ 8
2 ( TITCP) Net/3
18-17 rn_addrout e rn_del ete
rn_match rn_wal ktree
(radix tree) TCP/IP
TITCP
(
WWW 14.10 )
T/TCP
2 19.2
TCP/IP
TITCP
TITCP
) Net/3
NFS
6.2
C netinet/in_rnx.c TITCP TCP/IP
Internet
19 20

6-1 Internet (

(Net/3
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10

RTM_ADD

rtable_init

rt_refent =0

RTM_DELETE

6-1 Internet

6-2 Internet

FreeBSD sysct | 6-2
net.inet.ip
2 835 i p_sysctl

rtg_timeout i nt in_rtqtino ( = 10 )
rtqg_t oomany i nt
rtg_reallyold int
rtg_m nreallyold int rtg_reallyold
6-2 Internet

6.3 radi x_node_head

radi x_node_head ( 2 18-16) rnh_cl ose
in_clsroute IP 6-7
rtfree 2 19-5 108 109
rnh

struct radix node_head *rnh = rt_tables[rt_key(rt)->sa_family];
3 112~113

if (rnh->rnh_close && rt-> rt- refent == 0) {
‘rnh->rnh_close((struct radix_node *)rt, rnh);
}
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0
6.4 rtentry

T/TCP rtentry (2 464 ) rt_flags
16 15 ( 2 464 ) rtentry
rt_prflags

rt_flags

TITCP rt_prflags

* RTPRF_WASCLONED rtrequest ( 2 488 335~336 )
RTF_CLONI NG

* RTPRF_QOURS in_clsroute ( 67 IP

6.5 rt_netrics

T/TCP
tao_cc tao_ccsent tao_mssopt
rt_metrics ( 2 464 )

u_long rmx_filler[4] /* protocal famly specific metrics */
16 T/ITCP 6-3
: t h
153 struct rmxp_tao { . cp-var.
154 tep_cc  tao_cc; /* latest CC in valid SYN from peer */
155 tep_cc  tao_ccsent; /* latest CC sent to peer */
156 u_short tao_mssopt; /* latest MSS received from peer */
157 };
158 #define rmx_taop(r) ((struct rmxp_tao *)(r).rmx_filler)
tcp_var.h
6-3 T/TCP TAO rnxp_tao
153-157 tcp_cc t ypedef (
TCP ) tcp_cc 0
158 rtentry rmx_taop rmxp_tao

6.6 in_inithead

2 504 Net/3 TITCP
i netdomai n dom rtattach in_inithead
rn_inithead( 2 151 ) 6-4 in_inithead

1
222-225 rn_inithead radi x_node_head Net/3
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T/TCP “ "

NFS

2.

226-229 rn_inithead radi x_node_head
rnh_addaddr rnh_mat chaddr 2 18-17
Internet rnh_cl ose
T/ITCP
in_rmx.c
218 int
219 in_inithead(void **head, int off)
220 {
221 struct radix_node_head *rnh;
222 if (!rn_inithead(head, off))
223 return (0);
224 if (head !'= (void **) &rt_tables[AF_INET])
225 return (1); /* only do this for the real routing table */
226 rnh = *head;
227 rnh->rnh_addaddr = in_addroute;
228 rnh->rnh_matchaddr = in_matroute;
229 rnh->rnh_close = in_clsroute;
230 in_rtqgtimo (rnh) ; /* kick off timeout first time */
231 return (1);
232 } .
in_rmx.c
6-4 in_inithead
3.

230 in_rtqgtino

6.7 in_addroute

rtrequest RTM_ADD
RTM_RESOLVE
( 2 488~489 ) rnh_addaddr
Internet i n_addroute 6-5

- - in_rmx.c
47 static struct radix_node *
48 in_addroute(void *v_arg, void *n_arg, struct radix node_head *head,

49 struct radix_node *treenodes)

50 {

51 struct rtentry *rt = (struct rtentry *) treenodes;

52 /*

53 * For IP, all unicast non-host routes are automatically cloning.
54 */

55 if (! (rt->rt_flags & (RTF_HOST | RTF_CLONING))) {

56 struct sockaddr_in *sin = (struct sockaddr_in *) rt_key(rt);
57 if (!IN_MULTICAST(ntohl (sin->sin_addr.s_addr))) {

6-5 in addroute



CM a'pUboCOM 6 Trep

58 rt->rt_flags |= RTF_CLONING;
59 }
60 }
61 return (rn_addroute(v_arg, n_arg, head, treenodes));
62 }
6-5 ()
52-61
(P ) IP
rn_addroute
6.8 in_matroute
rtallocl( 2 483 ) rnh_mat chaddr
( 6-6 in_matroute )
68 static struct radix_node *
69 in_matroute(void *v_arg, struct radix_node_head *head)
70 {
71 struct radix_node *rn = rn_match(v_arg, head);
72 struct rtentry *rt = (struct rtentry *) rn;
73 if (rt && rt->rt_refcnt == 0) { /* this is first rgference */
74 if (rt->rt_prflags & RTPRF_OURS) {
75 rt->rt_prflags &= “RTPRF_OURS;
76 rt->rt_rmx.rmx_expire = 0;
77 }
78 }
79 return (rn):;
80 }
6-6 in natroute
rn_match
71-78 rn_match
RTPRF_OURS rmx_expire

6.9 in_clsroute

T/TCP radi x_node_head
rnh_cl ose rtfree
in_clsroute 6-7
1.
93-99 RTF_HOST

in_rmx.c

in_rmx.c

in_rmx.c
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in_rmx.c
89 static void
90 in_clsroute(struct radix_node *rn, struct radix_node_head *head)
91 {
92 struct rtentry *rt = (struct rtentry *) rn;
93 if (!(rt->rt_flags & RTF_UP))
94 return;
95 if ((rt->rt_flags & (RTF_LLINFO | RTF_HOST)) != RTF_HOST)
96 return;
97 if ((rt->rt_prflags & (RTPRF_WASCLONED | RTPRF_OURS))
98 != RTPRF_WASCLONED)
99 return;
100 /* ;
101 * If rtg reallyold is 0, just delete the route without
102 * waiting for a timeout cycle to kill it.
103 */
104 if {(rtg reallyold != 0) {
105 rt->rt_prflags |= RTPRF_OURS;
106 rt->rt_rmx.rmx_expire = time.tv_sec + rtg_reallyold;
107 } else {
108 rtrequest (RTM_DELETE,
109 (struct sockaddr *) rt_key(rt),
110 rt->rt_gateway, rt_mask(rt),
111 rt->rt_flags, 0);
112 }
113 ) .
in_rmx.c
6-7 in_clsroute
) RTF_LLI NFO ( ARP ) RTPRF_
WASCLONED ( ) RTPRF_OURS (
2.
100-112 rtq reallyold RTPRF_OURS
rnmx_expire (time.tv_sec) rtg_reallyold
( 3600 1 ) sysctl rtg_real lyold 0
rtrequest
6.10 in_rtqtino
6-4 in_inithead in_rtqtinm in_rtqtinmo
rtq_timeout ( 600 10 )
in rtqgtinmo ( rn_wal ktree ) IP
in_rtagkill in_rtqgkill in_rtqtinmo
in_rtqgkill( 6-1) rn_wal ktree
rn_wal ktree in_rtgkill

in_rtqtino in_rtqkill

in_rtqtino rn_wal ktree rtgk_arg 6-8
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114 struct rtgk_arg { in_rmx.c
115 struct radix_node_head *rnh; /* head of routing table */
116 int found; /* #entries found that we’re timing out */
117 int killed; /* #entries deleted by in rtgkill */
118 int updating; /* set when deleting excess entries */
119 int draining; /* normally 0 */
120 time_t nextstop; /* time when to do it all again */
121 };
in_rmx.c
6-8 rtgk_arg inrtqtino inrtokill
in_rtqtino 6-9
in_rmx.c
159 static void
160 in_rtgtimo(void *rock)
161 {
162 struct radix_node_head *rnh = rock;
163 struct rtgk_arg arg;
164 struct timeval atv;
165 static time_t last_adjusted_timeout = 0;
166 int s;
167 arg.rnh = rnh;
168 arg.found = arg.killed = arg.updating = arg.draining = 0;
169 arg.nextstop = time.tv_sec + rtg _timeout;
170 s = splnet():;
171 rnh->rnh_walktree(rnh, in_rtgkill, &arg);
172 splx(s);
173 /*
174 * Attempt to be somewhat dynamic about this:
175 * Tf there are ‘'too many’ routes sitting around taking up space,
176 * then crank down the timeout, and see if we can’t make some more
177 * go away. However, we make sure that we will never adjust more
178 * than once in rtqg timeout seconds, to keep from cranking down too
179 * hard.
180 */
181 if ((arg.found - arg.killed > rtqg _toomany) &&
182 (time.tv_sec - last_adjusted_timeout >= rtg_timeout) &&
183 rtq reallyold > rtg minreallyold) {
184 rtg reallyold = 2 * rtg reallyold / 3;
185 if (rtg reallyold < rtg _minreallyold)
186 rtg reallyold = rtq minreallyold;
187 last_adjusted_timeout = time.tv_sec;
188 log (LOG_DEBUG, "in_rtgtimo: adjusted rtqg reallyold to %d\n",
189 rtg _reallyold);
190 arg.found = arg.killed = 0;
191 arg.updating = 1;
192 s = splnet(});
193 rnh->rnh_walktree(rnh, in_rtqgkill, &arg);
194 splx(s);
195 }
196 atv.tv_usec = 0;
197 atv.tv_sec = arg.nextstop;
198 timeout (in_rtgtimo, rock, hzto(&atv));
199 }

in_rmx.c

6-9 inrtqgtino
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1. rtgk_arg rn_wal ktree
167-172 rtqgk_arg IP rnh f ound
killed drai ni ng update nextstop ( )
rtq_ti meout (600 10 ) rn_wal ktree IP
in_rtgkill( 6-11)
2.
173-189
1) (f ound killed) rtq_toomany(
128)
2) rtqg_timeout (600 10 )
)rtg_really rtg_m nreallyol d( 10)
rtq reallyold 2/3( )
3600 (60 ) 3600 2400 1600 1066 710
rtg_mnreallyol d( 10 )
| ast _adjusted_ti meout sysl ogd
([Stevens 1992] 13.4.2 | og sysl ogd )

rtqg_reallyold

190-195 rtqgk_arg found killed 0 updating
1 rn_wal ktree

196-198 in_reqkill rtgk_arg nextstop
in_rtqtino ti meout

10

14.10 Web T/TCP
24 5 000 1
550 Internet
TITCP

6.11 in_rtqgkill

rn_wal ktree in_rtqgkill rn_wal ktree in_rtqtin
6-11 in_rtagkill IP

1
134-135 RTPRF_OURS

in_clsroute ( )

( 1 ) (

RTPRF_OURS )
136-146 dr ai ni ng ( )

(rnx_expire ) rtrequest rtqk_arg
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6 T/TCP
f ound RTPRF_OURS killed
147-151 el se updati ng ( 6-9
) (
) rtq_reallyold 6-10
| 3600
! - =3100
2400 I
— i i f—-
. 100 600 3000 3700
in_clsroute in_rtqgtimo
in_rtqkill
6-10 inrtagkill

in_rmx.c

127 static int
128 in_rtgkill (struct radix_node *rn, void *rock)

129 {
130 struct rtgk_arg *ap = rock;
131 struct radix_node_head *rnh = ap->rnh;
132 struct rtentry *rt = (struct rtentry *) rn;
133 int err;
134 if (rt->rt_prflags & RTPRF_OURS) {
135 ap->found++;
136 if (ap->draining || rt->rt_rmx.rmx_expire <= time.tv_sec) {
137 if (rt->rt_refcnt > 0)
138 panic("rtgkill route really not free"):
139 err = rtrequest (RTM_DELETE,
140 (struct sockaddr *) rt_key(rt),
141 rt->rt_gateway, rt_mask(rt),
142 rt->rt_flags, 0);
143 if (err)
144 log (LOG_WARNING, "in_rtgkill: error %d\n", err);
145 else
146 ap->killed++;
147 } else {
148 if (ap->updating &&
149 (rt->rt_rmx.rmx_expire - time.tv_sec > rtqg _reallyold)) {
150 rt->rt_rmx.rmx_expire = time.tv_sec + rtq_reallyold;
151 }
152 ap->nextstop = lmin(ap->nextstop, rt->rt_rmx.rmx_expire);
153 }
154 }
155 return (0);
156 } ,
in_rmx.c
6-11 inrtokill
X 100 in_clsroute (
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) rtq_reallyold 3600(1 )
3700 600 in rtqgtim (
3100 ) inrtqtimo rtqg_reallyold
2 400 updati ng 1 rn_wal ktree IP
in_rtakill updati ng 1 3100 3100 2400
2400 3000
2.
152-153
next st op next st op
in_rtqtino rtq_timeout ( 10
)
6-12 X 0 600
in_rtqtino

in_clsroute

#1?0 3?0 4 ¢ ¢ + + #3:039#00 >
0 600 1200 1800 2400 3000 3600 4500
6-12 inrtqtino
i n_addroute IP 100 in_clsroute
3700(1 ) 300 3900
in_rtqgtino 0 600 1200 1800 2400 3000
3600 0 3000 nextstop 600 3000
in_rtqkill next st op 3600 3600 3700 3900
3600 in_rtagkill next st op 3700
3700 3900 4200 3700 in_rtqtino
4200 in_rtgkill 3700 3900
nextstop 3900 IP 3900
in_rtqtinmo 4500 5100
rt_metrics rmx_expire
ARP ARP ( 2 21
) ( TAO )
ARP 20
in_rtagkill (1 ) in_clsroute
RTM_LLI NFO ARP ( 6-7) ARP
in_rtqkill

route T/ITCP



CM a'bUboCOM 6 Trrop

) 1 59
1 route route
route_output rtallocl rtallocl
i n_mat r out e(Internet rnh_mat chaddr) in_matroute
0 1 1 0 rtfree
in_clsroute in_clsroute 1
6.12
T/ITCP rt_metrics 16 10 TITCP
etao_cc SYN CC
etao_ccsent CcC
etao_nssopt MSS
radi x_node_head rnh_cl ose
0 ( )
Internet
1in_inithead Internet radi x_node_head

2)in_addroute IP
IP
3)in_matroute IP in_clsroute

4)in_clsroute IP
1
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