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20.1
(routing domain)
socket PF_ROUTE SOCK_RAW
1) RTM_ADD
2) RTM DELETE
3) RTM_GET
4) RTM_CHANGE
5) RTM_LOCK
(rout e_out put) (raw_i nput)
20.2 routedonmain protosw
SOCK_RAW
20-1 rout edomai n PF_ROUTE domai n
dom famly PF_ROUTE
dom name route
dom.init route_init 18-30
dom externalize 0
dom di spose 0
dom pr ot osw routesw 20-2
dom _pr ot oswNPROTOSW
dom _next domai ni ni t 7-15
domrtattch 0
dom rt of f set 0
dom mexrt key 0
20-1 rout edonai n
(TCP UDP ICMP ) Internet
SOCK_RAW 20-2 PF_ROUTE
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20
rout esw 0]
pr_type SOCK_RAW
pr _domai n &routedomain
pr _protocol 0
pr_fl ags PR_ATOMI | PR_ADDR
pr _i nput raw_input raw_i nput
pr _out put route_output PRU_SEND
pr_ctlinput raw_ctlinput
pr_ctl out put 0
pr_usrreq route_usrreq
pr_init raw_init
pr_fasttino 0
pr_slowtino 0
pr_drain 0
pr_sysctl sysctl_rtable sysct! (8)
20-2 pr ot osw
20.3
socket (PF_ROUTE, SOCK_RAW protocol);
(route_usrreq) PRU_ATTACH
protocol
protocol AF_| NET | nt er net
protocol 0

(raw control block)

32 IP
20-3 rawch
39 struct rawcb { raw_chh
40 struct rawcb *rcb_next; /* doubly linked list */
41 struct rawcb *rcb_prev;
42 struct socket *rcb_socket; /* back pointer to socket */
43 struct sockaddr *rcb_faddr; /* destination address */
44 struct sockaddr *rcb_laddr; /* socket’s address */
45 struct sockproto rcb_proto; /* protocol family, protocol */
46 };
47 #define sotorawcb(so) ((struct rawcb *) (so)->so_pcb)
raw_cb.h
20-3 rawch
rawch 20-4
39-47 19-26 sockproto sp_ famly
PF_ROUTE sp_protocol socket
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rcb_faddr route_src 19-26
route_src rcb_| addr

DTYPE_SOCKET

SOCK_RAW

rawcb{} rawcb{}
rawcb:| rcb_next +—— | —» rcb_next +— rcb_next
rcb_prev l4— | — rcb_prev - rcb_prev
rchb_socket rcb_socket
rcb_faddr rcb_faddr
rcb_laddr rcb_laddr
rcb_proto rcb_proto
| mmmm e e e - — = — — »
20-4
204 raw_init
20-5 raw_i nit 20-2 prot osw
18-29
38-42
- raw_usrreq.c
38 void
39 raw_init ()
40 {
41 rawcb.rcb_next = rawcb.rcb_prev = &rawcb;
42 '}
raw_usrreq.c

20-5 rawinit

20.5 route_out put

18-11 PRU_SEND
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rout e_out put

) sosend mbuf
RTM_ADD

mbuf

rtm_addrs

IP
| sockaddr_in{}

20-6

IP
gsockaddr_in(}

sockaddr_in{}

rt_addrinfo{)}

rti_addrs

trti_info [DST]

trti_info [GATEWAY]

I

rrti_info [NETMASK]

rti_info[GENMASK]

rti_info[IFP]

rti_info[IFA]

rti_info [AUTHOR]

rti_info[BRD]

0x07

NULL
NULL
NULL
NULL

NULL

20-6 RM ACD

RTAX
. rtm addrs

rt_msghdr{}

rtmaddrs
rt_addrs

rout e_out put

rt _addrinfo

rt_msghdr

18-9

raw_i nput
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0x07
( 19-19) RTM_ADD
genmask
wite (sosend ) mbuf
em copydata mbuf rout e_out put mal | oc
mbuf

eroute_out put rt_xaddrs
rt _addrinfo rout e_out put 19-19
rti _addrs
erout e_out put rt_msghdr errno
rtm errno ( EEXI ST)
RTF_DONE rtmflags
ert_nsghdr 0
m_copyback mbuf raw_i nput PCB

SO_USEL COPBACK

route
0 shut down

rout e_out put 20-7

int

route_ output ()

{
R Malloc() to allocate buffer;
m_copydata () to copy from mbuf; chain into buffer;
rt_xaddrs() to build rt_addrinfo(};

switch (message type) {
case RTM _ADD:
rtreguest (RTM_ADD) ;
rt_setmetrics();
break;

case RTM _DELETE:
rtrequest (RTM_DELETE) ;
‘break;

case RTM_GET:

case RTM_CHANGE:

case RTM_LOCK:
rtallocl();

switch (message type) {
case RTM_GET:
rt_msg2 (RTM_GET) ;
break;

case RTM_CHANGE:
20-7 route_out put
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change appropriate fields;
/* fall through */

case RTM_LOCK:
set rmx_locks;
break;
}
break;
}

set rtm_error if error, else set RTF_DONE flag;:

m_copyback() to copy from buffer into mbuf chain;

raw_input(); /* mbuf chain to appropriate processes */
}
20-7 ()
rout e_out put 20-8
- risock.c
. 113 int

114 route_output (m, so)
115 struct mbuf *m;
116 struct socket *so;

117 {

118 struct rt_msghdr *rtm = 0;

119 struct rtentry *rt = 0;

120 struct rtentry *saved_nrt = 0;

121 struct rt_addrinfo info;

122 int len, error = 0;

123 struct ifnet *ifp = 0;

124 struct ifaddr *ifa = 0;

125 #define senderr(e) { error = e; goto flush;}
126 if (m == 11 ((m->m_len < sizeof(long)) &&
127 (m = m_pullup(m, sizeof(long))) == 0))
‘128 return (ENOBUFS);

129 if ((m->m_flags & M_PKTHDR) == 0)

130 panic("route_output");

131 len = m->m_pkthdr.len;

132 if (len < sizeof(*rtm) ||

133 len != mtod(m, struct rt_msghdr *)->rtm_msglen) {
134 dst = 0;

135 senderr (EINVAL) ;

136 }

137 R_Malloc(rtm, struct rt_msghdr *, len);

138 if (rtm == 0) {

139 dst = 0;

140 senderr (ENOBUFS) ;

141 }

142 m_copydata{(m, 0, len, (caddr_t) rtm);

143 if (rtm->rtm_version != RTM_VERSION) ({

144 dst = 0;

145 senderr (EPROTONOSUPPORT) ;

146 }

147 rtm->rtm_pid = curproc->p_pid;

148 info.rti_addrs = rtm->rtm_addrs;

149 rt_xaddrs((caddr_t) (rtm + 1), len + (caddr_t) rtm, &info);

20-8 route_out put mbuf
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150 if (dst == 0)
151 senderr (EINVAL) ;
152 if (genmask) {
153 struct radix_node *t;
154 t = rn_addmask((caddr_t) genmask, 1, 2); .
155 if (t && Bcmp(genmask, t->rn_key, *(u_char *) genmask) == 0)
156 genmask = (struct sockaddr *) (t->rn_key); ‘
157 else
158 senderr (ENOBUFS) ;
159 }
= risock.c
20-8 ()
1 mbuf
113-136 nbuf rt_msghdr nmbuf
rtmnmnsgl en
2.
137-142 m _copydat a mbuf
3.
143-146
147-149 I D rtmpid
inforti_addrs rt_xaddrs( ) info 8
4.
150-151 inforti _info[ RTAX _DST]
El NVAL dst ( 19-19)
5. genmask
152-159 gennmask RTF_CLONI NG ( 19-8)
rn_addmask
genmask

genmask
20-9 rout e_out put
162-163 RTM_ADD
164-165 rtrequest
K saved _nrt

166-172 rt_metrics

genmask ( )
173-176 RTM _DELETE

( 19-7)

20-10

RTM_ADD RTM _DELETE

0

rtrequest

net mask

rtrequest
rtfree

RTM GET RTM_CHANGE RTM LOCK
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- rtsock.c
160 switch (rtm—>rtm_type) {
161 case RTM_ADD:
162 if (gate == 0)
163 senderr (EINVAL) ;
164 error = rtrequest (RTM_ADD, dst, gate, netmask,
165 rtm->rtm_flags, &saved_nrt);
166 if (error == 0 && saved_nrt) {
167 rt_setmetrics(rtm->rtm_inits,
168 &rtm->rtm_rmx, &saved_nrt->rt_rmx);
169 saved_nrt->rt_refcnt--;
170 saved_nrt->rt_genmask = genmask;
171 }
172 break;
173 case RTM_DELETE:
174 error = rtrequest (RTM_DELETE, dst, gate, netmask,
175 rtm->rtm_flags, (struct rtentry **) 0);
176 break;
rtsock.c
20-9 route_out put RIMACD RIM DHETE
rtsock.c
177 case RTM_GET:
178 case RTM_CHANGE:
179 case RTM_LOCK:
180 rt = rtallocl(dst, 0):
181 if (rt == 0)
182 senderr (ESRCH) ; }
183 if (rtm->rtm_type != RTM_GET) { /* XXX: too grotty */
184 struct radix_node *rn;
185 extern struct radix_node_head *mask_rnhead;
186 if (Bcmp(dst, rt_key(rt), dst->sa_len) != 0)
187 senderr (ESRCH) ;
188 if (netmask && (rn = rn_search(netmask,
189 mask_rnhead->rnh_treetop)))
190 netmask = (struct sockaddr *) rn->rn_key:;
191 for (rn = rt->rt_nodes; rn; rn = rn->rn_dupedkey)
192 if (netmask == (struct sockaddr *) rn->rn_mask)
193 break;
194 if (rn == 0)
195 senderr (ETOOMANYREFS) ;
196 rt = (struct rtentry *) rn;
197 }
rtsock.c
20-10 route_out put RIMGET RMGHANE RTM LAK
6.
177-182 rtallocl
ESRCH
7.
183-187 RTM_CHANGE RTM _LOCK

dst
ESRCH
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8.
188-193
net mask (mask_rnhead)
net mask
net mask
for
net mask rn_mask (
) net mask
194- 195 ETOOMANYREFS
rtallocl
RTM_GET 20-11
risock.c
198 switch (rtm->rtm type) {
199 case RTM_GET:
200 dst = rt_key(rt);
201 gate = rt->rt_gateway;
202 netmask = rt_mask(rt);
203 genmask = rt->rt_genmask;
204 if (rtm->rtm_addrs & (RTA_IFP | RTA_IFA)) {
205 if (ifp = rt->rt_ifp) {
206 ifpaddr = ifp->if_ addrlist->ifa_addr;
207 ifaaddr = rt->rt_ifa->ifa_addr;
208 rtm->rtm_index = ifp->if_index;
209 } else {
210 ifpaddr = 0;
211 ifaaddr = 0;
212 }
213 }
214 len = rt_msg2 (RTM_GET, &info, (caddr_t) 0,
215 (struct walkarg *) 0);
216 if (len > rtm->rtm msglen) {
217 struct rt_msghdr *new_rtm;
218 R _Malloc (new_rtm, struct rt_msghdr *, len);
219 if (new_rtm == 0) ’
220 senderr (ENOBUFS) ;
221 Becopy (rtm, new_rtm, rtm->rtm msglen);
222 Free(rtm);
223 rtm = new_rtm;
224 } o
225 (void) rt_msg2(RTM_GET, &info, (caddr_t) rtm,
226 ' (struct walkarg *) 0);
227 rtm->rtm_flags = rt->rt_flags;
228 rtm->rtm_rmx = rt->rt_rmx;
229 rtm->rtm_addrs = info.rti_addrs; =
230 break;
risock.c

20-11 route_out put RTM GeT
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rout e_out put

20-6 m_copydat a

9.

198-203 rti_info dst gate netmask genmask
info

10.

204-213 rtmfl ags RTA | FP RTA I FA
i faddr

( rt_ifp->addrli st ) ( rt_ifa->ifa_addr

11.
214-224 rt_msg2 RTM_GET

225-230 rt_nsg2
rt_msghdr
20-12 RTM_CHANGE RTM _LOCK

12.
231-233 gate rt_setgate

13.
234-244 ( ) rt_ifp rt_ifa

i fpaddr i faaddr
rt ifp rt_ifa

14.

245-256 (ifa ) rt_ifa
rt_ifp rt_ifa
RTM_DELETE (

( X.25 )

15.
257-258 rt_setnetrics
16.
259-260 RTM_ADD
17.
261-262 genmask 20-8
rt_genmask
18.
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266-270 RTM_LOCK rt_rmx.rnx_I ocks 20-13
risock.c
231 case RTM_CHANGE:
232 if (gate && rt_setgate(rt, rt_key(rt), gate))
233 senderr (EDQUOT) ;
234 /* new gateway could require new ifaddr, ifp; flags may also be
235 different; ifp may be specified by 11 sockaddr when protocol
236 address is ambiguous */ _
237 if (ifpaddr && (ifa = ifa_ifwithnet (ifpaddr)) &&
238 (ifp = ifa->ifa_ifp))
239 ifa = ifaof_ifpforaddr(ifaaddr ? ifaaddr : gate,
240 ifp); -
241 else if ((ifaaddr && (ifa = ifa_ifwithaddr(ifaaddr))) ||
242 (ifa = ifa_ifwithroute(rt->rt_flags,
243 rt_key(rt), gate)))
244 ifp = ifa->ifa_ifp;
245 if (ifa) {
246 struct ifaddr *oifa = rt->rt_ifa;
247 if (oifa != ifa) { :
248 if (oifa && oifa->ifa_rtrequest)
249 oifa->ifa_rtrequest (RTM_DELETE,
250 rt, gate);
251 IFAFREE (rt->rt_ifa);
. 252 rt->rt_ifa = ifa;
253 ifa->ifa_refcnt++;
254 rt->rt_ifp = ifp;
255 }
256 }
257 rt_setmetrics (rtm->rtm_inits, &rtm->rtm_rmx,
258 srt->rt_rmx) ; '
259 if (rt-»rt_ifa && rt->rt_ifa->ifa_rtrequest)
260 rt->rt_ifa->ifa_rtrequest (RTM_ADD, rt, gate);
261 if (genmask)
262 rt->rt_genmask = genmask;
263 /*
264 * Fall into
265 */
266 case RTM_ LOCK:
267 rt->rt_rmx.rmx_locks &= ~(rtm->rtm_inits);
268 rt->rt_rmx.rmx_locks |[= '
269 (rtm->rtm_inits & rtm->rtm_rmx.rmx_locks);
270 break;
271 }
272 break;
273 default:
274 senderr (EOPNOTSUPP) ;
275 }
rtsock.c
20-12 route_out put RTM GHANCE RM LAK
rt_metrics rmx_|l ocks
rmx_| ocks
TCP 27-3 rmx_pksent

rtm_inits
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rt_setmetrics

(rtm.inits)

20

RTV_MTU 0x01 rmx_mtu
RTV_HOPCOUNT 0x02 rmx_hopcount
RTV_EXPI RE 0x04 rmx_expire
RTV_RPI PE 0x08 rmx_recvpipe
RTV_SPI PE 0x10 rmx_sendpipe
RTV_SSTHRESH 0x20 rmx_ssthresh
RTV_RTT 0x40 rmx_rtt
RTV_RTTVAR 0x80 rmx_rttvar

20-13

rtmrmx.rmx_| ocks
rt_rnx.rnx_| ocks

(rtm_inits)
(rtm_rmx.rmx_| ocks)

273-275 def aul t 20-9 switch
rout e_out put 20-14 raw_i nput
276 flush:
277 if (rtm) {
278 if (error)
279 rtm->rtm_errno = error;
280 else
281 rtm->rtm_flags |= RTF_DONE;
282 }
283 if (rt)
284 rtfree(rt);
285 {
286 struct rawcb *rp = 0;
287 /*
288 * Check to see if we don’t want our own messages.
289 *x/
290 if ((so->so_options & SO_USELOOPBACK) == 0) {
291 if (route_cb.any_count <= 1) {
292 if (rtm)
293 Free(rtm);
294 m_freem(m) ;
295 return (error):;
296 }
297 /* There is another listener, so construct message */
298 rp = sotorawcb(so);
299 }
300 if (rtm) {
301 m_copyback(m, 0, rtm->rtm msglen, (caddr_t) rtm);
302 Free(rtm);
303 }
304 if (rp) ]
305 rp->rcb_proto.sp_family = 0; /* Avoid us */
306 if (dst)
307 route_protc.sp_protocol = dst->sa_family;
308 raw_input (m, &route_proto, &route_src, &route_dst);

20-14

rout e_out put

raw i nput

rtsock.c
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309
310
311
312
313 }

if (rp)

rp->rcb_proto.sp_family PF_ROUTE;

}
return (error);

rtsock.c

20-14 ()

10. OK
276-282 flush
rtmerrno
20.
283-284

senderr
RTF_DONE

21.
285-296 SO_USELOOPBACK

(

mbuf
22
297-299

23.
300-303

24.
304-305

mbuf
mbuf ( 20-6)
rp
sp_famly
19-26 ) PF_ROUTE
raw_i nput
25.
306-308
Internet
309-313

dst
PF_I NET
sp_fanmily

raw_i nput
0

20.6 rt_xaddrs

mbuf
rt _addrinfo
( 20-8)

(rt m addrs)
rt_xaddrs

rti _info

330-340

341-347

rti _info
rt_xaddrs
20-15
0
8 (RTM_MAX)
rti_info ADVANCE

20-10

rtallocl

RTM_GET

rp

sp_fam | y(route_proto
raw_i nput

sp_famly O

PF_ROUTE

rout e_out put

sa_len
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4 cp
- - rtsock.c
330 #define ROUNDUP(a) \
331 ({(@) >0 ? (1 + (((a) - 1) | (sizeof(long) - 1))) : sizeof(long))
332 #define ADVANCE(x, n) (X += ROUNDUP((n)->sa_len))
333 static void ’
334 rt_xaddrs(cp, cplim, rtinfo)
335 caddr_t cp, cplim;
336 struct rt_addrinfo *rtinfo;
337 |
338 struct sockaddr *sa;
339 int i;
340 bzero(rtinfo->rti_info, sizeof (rtinfo->rti_info)):;
341 for (1 = 0; (i < RTAX_MAX) && (cp < cplim);- i++) {
342 if ((rtinfo->rti_addrs & (1 << i)) == 0)
343 continue;
344 rtinfo->rti_info[i] = sa = (struct sockaddr *) cp;
345 ADVANCE (cp, sa); '
346 }
347 }
risock.c
20-15 rt_xaddrs rti_info
20.7 rt_setnmetrics
route_output
rtminits rtm.rnx
20-13
rtmaddrs rtminits
rtm addrs
rt_metrics
rt_msghdr — rtminits
20-16 rt_setnmetrics
314 void rtsock.c
315 rt_setmetrics(which, in, out)
316 u_long which;
317 struct rt_metrics *in, *out;
/ 318 {
319 #define metric(f, e) if (which & (f)) out->e = in->e;
320 metric (RTV_RPIPE, rmx_recvpipe);
321 metric (RTV_SPIPE, rmx_sendpipe);
322 metric (RTV_SSTHRESH, rmx_ssthresh);
323 metric (RTV_RTT, rmx_rtt);
324 metric(RTV_RTTVAR, rmx_rttvar);
325 metric (RTV_HOPCOUNT, rmx_hopcount) ;
326 metric (RTV_MTU, rmx_mtu);
327 metric (RTV_EXPIRE, rmx_expire);
328 #undef metric
329 } :
risock.c

20-16 rt_setnetrics rt_netrics
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314-318 which rtminits i rt
metrics out rt_metrics
319-329 8
RTM_ADD rout e_out put rtrequest
0( 19-9 0
20.8 raw_i nput
raw_i nput 18-11 raw_i nput
PF_ROUTE socket
AF_| NET
(20.3 )
rcb_proto sp_famly sp_protocol
20-17 raw_i nput
51 void raw_usrreq.c
52 raw_input (m0, proto, src, dst)

53
54
55
56
57
58
59
60

61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

77 .

78
79
80
81
82
83
84
85
86

struct mbuf *mo0;
struct sockproto *proto;
struct sockaddr *src, *dst;

{

struct rawcb *rp;
struct mbuf *m = m0;
int sockets = 0;
struct socket *last;
last = 0;
for (rp = rawcb.rcb_next; rp != &rawcb; rp = rp->rcb_next)
if (rp->rcb_proto.sp_family != proto->sp_family)
continue;
if (rp->rcb_proto.sp_protocol &&
rp->rcb_proto.sp_protocol != proto->sp_protocol)
continue;
/*
* We assume the lower level routines have
* placed the address in a canonical format
* suitable for a structure comparison.
*
* Note that if the lengths are not the same
* the comparison will fail at the first byte.
*/
#define equal(al, a2) \
(bemp ( (caddr_t) (al), (caddr_t) (a2), al->sa_len) == 0)
if (rp->rcb_laddr && !equal (rp->rcb_laddr, dst)})
continue;
if (rp->rcb_faddr && !equal (rp->rcb_faddr, src))
continue;
if (last) {
struct mbuf *n;
if (n = m_copy(m, 0, {(int) M_COPYALL)) {
if (sbappendaddr (&last-»so_rcv, src,
n, (struct mbuf *) 0) == 0)

20-17 raw. i nput 0

{
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87
88
89
90
91
92 }
93 }
94 }

95 last
96 }

97 if (last) {

98 if (sbappendaddr (&last->so_rcv, src,
99 m,
100
101
102
103
104 }
105 } else
106 m_freem(m);
107 }

m_freem(n);

else {
sorwakeup (last) ;
sockets++;

rp->rcb_socket;

m_freem(m) ;

else {
sorwakeup (last) ;
sockets++;

(struct mbuf *) 0)

/* should notify about lost packet */.

== 0)

20-17 ()

51-61
route_proto

raw_i nput
route_src route_dst
1.
62-67
sockproto
(socket )
0

for

sockproto

2.
68-81
rcb_I addr rcb_faddr
Net/3

route_src

connect
route_usrreq
src
3.
82-107 | ast
m_copy sbappendaddr

| ast
m_copy( )

socket

proto src dst

19-

(

socket

| ast

raw_usrreq.c

26

PF_ROUTE)

bi nd
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20.9

route_usrreq

route_usrreq

20-18

64 int risock.c
65 route_usrreq(so, req, m, nam, control)

66 struct socket *so; T
67 int req; N
68 struct mbuf *m, *nam, *control;

69 {

70 int error = 0; )

71 struct rawch *rp = sotorawcb(so);

72 int s;

73 if (req == PRU_ATTACH) {

74 MALLOC (rp, struct rawcb *, sizeof(*rp), M_PCB, M_WAITOK);
75 if (so->so_pcb = (caddr_t) rp) )

76 bzero(so->so_pcbh, sizeof(*rp)):

77 }

78 if (req == PRU_DETACH && rp) {

79 int af = rp->rcb_proto.sp_protocol;

80 if (af == AF_INET)

81 route_cb.ip_count--;

82" else if (af == AF_NS)

83 route_cb.ns_count--;

84 else if (af == AF_I1S0)

85 route_cb.iso_count--;

86 route_cb.any_count--;

87 }

88 s = splnet();

89 error = raw_usrreq(so, req, m, nam, control);

90 rp = sotorawcb(so);

91 _if (reqg == PRU_ATTACH && rp) { .

92 int af = rp->rcb_proto.sp_protocol;

93 if (error) {

94 free((caddr_t) rp, M_PCB);

95 splx(s);

96 return (error);

97 }

98 if (af == AF_INET)

99 route_cb.ip_count++;
100 else if (af == AF_NS)
101 route_cb.ns_count++;
102 . else if (af == AF_ISO)
103 route_cb.iso_count++;
104 route_cb.any _count++;

105 rp->rcb_faddr = &route_src;

106 soisconnected(so) ;

107 so->so_options |= SO_USELOOPBACK;

108 }

109 splx(s);

110 return (error);

il risock.c

20-18 route_usrreq

PRU_ xxx
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20

1. PRU_ATTACH
64-77
MALLOC
0
2. PRU_DETACH
78-87
route_cbh

socket
socket

cl ose

3.
88-90

4.
91-104
raw_usrreq

raw_usrreq

any_count
5.
105-106
PF_ROUTE

PRU_ATTACH

so_pchb

PRU_DETACH

rawch

socket

1 any_count

PRU_ xxx

PRU_ATTACH

route cb

route_src

6. SO_USEL OOPBACK

107-111

20.10 raw_usrreq

raw_usrreq
route_usrreq
(  OSI CLNP)

pr_usrreq

raw_usrreq

20-19 raw_usrreq
1. PRU_CONTROL

119-129 PRU_CONTROL
2.

130-133

3.

134-137 socket

SO_USEL OOPBACK

(

route_usrreq

i oct

sendnsg

( route_usrreq)

so_pchb

262-269 swi tch

def aul t

case

raw_usrreq
pr_usrreq

switch

PRU_BI ND
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PRU_CONNECT Net/ 3
bi nd connect (panic)
(bug)
119 int raw_usrreq.c

120 raw_usrreq(so, req, m, nam, control)
121 struct socket *so;

122 int req;

123 struct mbuf *m, *nam, *control;

124 {

125 struct rawcb *rp = sotorawcb(so);
126 int error = 0;

127 int len;

128 if (req == PRU_CONTROL)

129 return (EOPNOTSUPP) ;

130 if (control && control->m len) {
131 error = EOPNOTSUPP;

132 " goto release;

133 }

134 if (rp == 0) {

135 error = EINVAL;

136 ) goto release;

137 }

138 switch (req) {

262 default:

263 panic("raw_usrreq");
264 }

265 release:

266 if (m != NULL)

267 m_freem(m) ;

268 return (error);

269 }

raw_usrreq.c

20-19 raw.usrreg

case 20-20 PRU_ATTACH PRU_DETACH

139-148 PRU_ATTACH socket

149-150 raw_attach( 20-24) nam
socket
151-159 PRU_DETACH cl ose rp
switch

160-161 raw _detach( 20-25)

20-21 PRU_CONNECT2 PRU_DI SCONNECT PRU_SHUTDOWN
186-188 PRU_CONNECT2 socket pair
189-196 ( 2018) PRU_DI SCONNECT PRU_DETACH
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20
139 /+ raw_usrreq.c
140 * Allocate a raw control block and f£ill in the
141 * necessary info to allow packets to be routed to
142 * the appropriate raw interface routine.
143 */
144 case PRU_ATTACH:
145 if ((so->so_state & SS_PRIV) == 0) {
146 error = EACCES; '
147 break;
148 }
149 error = raw_attach(so, (int) nam);
150 break;
151 /*
152 * Destroy state just before socket deallocation.
153 * Flush data or not depending on the options.
154 */
155 case PRU_DETACH:
156 if (rp == 0) {
157 error = ENOTCONN;
158 break;
159 }
160 raw_detach(rp) ;
161 break;
raw_usrreq.c
20-20 raw usrreq PRU ATTACH PRJ DETACH
cl ose
raw_di sconnect soi sdi sconnected
197-202 shut down
PRU_SHUTDOWN socant sendnor e
186 case PRU_CONNECT2: Taw_usrreq.c
187 } error = EOPNOTSUPP;
188 goto release;
189 case PRU_DISCONNECT:
190 if (rp->rcb_faddr == 0) {
191 error = ENOTCONN;
192 break;
193 }
194 raw_disconnect (rp) ;
195 soisdisconnected(so);
196 break;
197 /*
198 * Mark the connection as being incapable of further input.
199 */ ' L
200 case PRU_SHUTDOWN:
201 socantsendmore (so0) ; .
202 break; \ ~
raw_usrreq.c
20-21 raw usrreq PRU GONNECT2 PRU D SCONNECT PRU SHUTDOM

PRU_SEND PRU_ABORT PRU_SENSE
PRU_SEND

203-217 sosend

20-22
nam
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raw_usrreq.c
203 /* :
204 * Ship a packet out. The appropriate raw output
205 * routine handles any massaging necessary. ..
206 *x/
207 case PRU_SEND:
208 if (nam) {
209 if (rp->rcb_faddr) {
210 error = EISCONN;
211 break;
212 }
213 rp->rcb_faddr = mtod(nam, struct sockaddr *);
214 } else if (rp->rcb_faddr == 0) {
215 error = ENOTCONN;
216 break;
217 }
218 error = (*so->so_proto->pr_output) (m, so);
219 m = NULL;
220 if (nam)
221 rp->rcb_faddr = 0;
222 break;
223 case PRU_ABORT:
224 raw_disconnect (rp) ;
225 sofree(so);
226 soisdisconnected(so) ;
227 break;
228 case PRU_SENSE:
229 /*
230 * stat: don’t bother with a blocksize.
231 */ :
232 return (0);
raw_usrreq.c
20-22 raw usrreq PRJUSEND PRJ ABCRT PRU SENSE
sendto sendmsg
route_usrreq rcb_faddr
218-222 m mbuf pr_out put
rout e_out put
223-227 PRU_ABORT
228-232 fstat PRU_SENSE OK
20-23 PRU_ xxx
raw_usrreq.c
233 /* .
234 * Not supported.
235 */
236 case PRU_RCVOOB:
237 case PRU_RCVD:
238 return (EOPNOTSUPP) ;
239 case PRU_LISTEN:
240 case PRU_ACCEPT:
241 case PRU_SENDOOB:
242 error = EOPNOTSUPP;

20-23 raw usrreq
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243 break;
244 case PRU_SOCKADDR:
245 if (rp->rcb_laddr == 0) {
246 error = EINVAL;
247 break;
248 }
249 len = rp->rcb_laddr->sa_len;
250 beopy ((caddr_t) rp->rcb_laddr, mtod(nam, caddr_t), (unsigned) len);
251 nam->m_len = len;
252 break;
253 case PRU_PEERADDR:
254 if (rp->rcb_faddr == 0) {
255 error = ENOTCONN;
256 break;
257 }
258 len = rp->rcb_faddr->sa_len;
259 becopy ((caddr_t) rp->rcb_faddr, mtod(nam, caddr_t), (unsigned) len);
260 nam->m_len = len;
261 break;
raw_usrreq.c
20-23 ()
233-243
244-261 PRU SOCKADDR PRU_PEERADDR get socknane get peer nanme
bi nd
route_src route_usrreq
20.11 raw_attach raw detach raw di sconnect
raw_attach 20-24 raw_i nput PRU_ATTACH
25 int raw_cb.c
50 raw_attach(so, proto)
51 struct socket *so;
52 int proto;
53 {
54 struct rawcb *rp = sotorawcb(so);
55 int error;
56 /*
57 * It is assumed that raw_attach is called
58 * after space has been allocated for the
59 * rawcb. ’
60 */
61 if (rp == 0)
62 return (ENOBUFS) ;
63 if (error = soreserve(so, raw_sendspace, raw_recvspace))
64 ) return (error); :
65 rp->rcb_socket = so;
66 rp->rcb_proto.sp_family = so->so_proto->pr_domain->dom family;
67 rp->rcb_proto.sp_protocol = proto;
68 insque (rp, &rawcb);
69 return (0);
70}
raw_cb.c

20-24 raw attach
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49-64 soreserve
8192
65-67 socket dom fam | y( 20-1 PF_ROUTE)
proto (socket )
68-70 insque rawch
raw_det ach 20-25 raw_i nput PRU_DETACH
; raw_ch.c
75 void
76 raw_detach(rp)
77 struct rawcb *rp;
78 {
79 struct socket *so = rp->rcb_socket;
80 so->so_pcb = 0;
81 sofree(so);
82 remgue (rp) ;
83 free((caddr_t) (rp), M_PCB);
84 } ’
raw_ch.c
20-25 raw detach
75-84 socket so_pch remgue
free
raw_di sconnect 20-26 raw_i nput PRU _
DI SCONNECT PRU_ABORT
88- 94 raw_det ach
: raw_ch.c
88 wvoid
89 raw_disconnect (rp)
90 struct rawcbh *rp;
91 {
92 if (rp->rcb_socket->so_state & SS_NOFDREF)
93 raw_detach(rp); ’
94 }
raw_cb.c
20-26 raw di sconnect
20.12
PF_ROUTE
sysct |
( )
(PCB)
rawch 22
UDP TCP IP Internet (i npcb)
socket PCB rawch i npcb
socket PCB
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20 041

rout e_out put

raw_usrreq route_usrreq

(UDP TCP IP)
20.1
20.2 rout esw pr _protocol
0 protocol

20.3 ( ARP

)

raw_i nput
PRU_ xxx
XXX_USTreq
swi tch

rout e_out put

socket
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