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so_options

SO_ACCEPTCONN .
SO_BROADCAST
SO_DEBUG
SO_DONTROUTE
SO_KEEPALIVE
SO_OOBINLINE
SO_REUSEADDR
SO_REUSEPORT
SO_USELOOPBACK

15-4 so_options

socketvar.h
41 struct socket {
42 short so_type; /* generic type, Figure 7.8 */
43 short so_options; /* from socket call, Figure 15.5 */
44 short so_linger; /* time to linger while closing */
45 short so_state; /* internal state flags, Figure 15.6 */
46 caddr_t so_pcb; /* protocol control block */
47 struct protosw *so_proto; /* protocol handle */
48 /*
49 * Variables for connection queueing.
50 * Socket where accepts occur is so_head in all subsidiary sockets.
51 * If so_head is 0, socket is not related to an accept.
52 * For head socket so_g0 queues partially completed connections,
53 * while so_g is a queue of connections ready to be accepted.
54 * I1f a connection is aborted and it has so_head set, theh
55 * it has to be pulled out of either so_qg0 or so_g.
56 * We allow connections to queue up based on current queue lengths
57 * and limit on number of queued connections for this socket.
58 */ .
59 struct socket *so_head; /* back pointer to accept socket */
60 struct socket *so_q0: /* queue of partial connections */
61 struct socket *so_q; /* queue of incoming connections */
62 short so_qg0len; /* partials on so_q0 */
63 short so_glen; /* number of connections on so_qg */
64 short so_qglimit; /* max number queued connections */
65 short so_timeo; /* connection timeout */
66 u_short so_error; /* error affecting connection */
67 pid_t so_pgid; /* pgid for signals */
68 u_long so_oobmark; /* chars to oob mark */
69 /*
70 * Variables for socket buffering.
71 */
72 struct sockbuf {
73 u_long sb_cc; /* actual chars in buffer */
74 u_long sb_hiwat; /* max actual char count */
75 u_long sb_mbcnt; /* chars of mbufs used */
76 u_long sb_mbmax; /* max chars of mbufs to use */
77 long sb_lowat; /* low water mark */
78 struct mbuf *sb_mb; /* the mbuf chain */
79 struct selinfo sb_sel; /* process selecting read/write */
80 short sb_flags; /* Figure 16.5 */
81 short sb_timeo; /* timeout for read/write */
82 } so_rcv, so_snd;
83 caddr_t so_tpcb; /* Wisc. protocol control block XXX */

15-5 struct socket
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84 void (*so_upcall) (struct socket * so, caddr_t arg, int waitf);
85 caddr_t so_upcallarg: /* Arg for above */
86 }; '
socketvar.h
155 ()
so_state
SS_ASYNC 1/0
SS_NBIO
SS_CANTRCVMORE .
SS_CANTSENDMORE .
SS_ISCONFIRMING .
SS_ISCONNECTED .
SS_ISCONNECTING o
SS_ISDISCONNECTING .
SS_NOFDREF .
SS_PRIV .
SS_RCVATMARK .
15-6 so_state
15-6 fcntl ioctl
SS_ASYNC SS_NBI O
connect SS_| SCONNECTED
SS NBI O SS ASYNC
110 read
read wite
SS_NBI O 1/0
EVWOUL DBLOCK
SS_ASYNC
SIG 0 so_pgid
. ( )
« UDP TCP
46 so_pch
so_pch 15-7

so_pch tcpch

22-1
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UDP struct inpch 22.3
TCP struct inpch 22.3
struct tcpch 24.5
ICMP IGMP IP| struct inpchb 22.3
struct rawch 20.3
15-7
47 so_proto socket (74 ) pr ot osw
48-64 SO_ACCEPTCONN (
TCP ) so_q0 (
TCP ) so_q so_qgOlen so_qlen
so_head
SO_ACCEPTCONN
so glimt l'isten
so_qlimt 5 (SOMAXCONN 15-24) 0 15-29
so_qlimt
15-8
socket {}
so_head

TCP SYN

so_q0 — socket{}
so_g —\ so_head

— so_qg0 —
so_g

-
-

'\'Ld RS

TCPSYN socket {} socket{} _) sc;cket{} J
accept so_head - so_head - so_head —
so_g0 so_g0 - f so_q0
s0_qg so.q — so_gq —1
15-8
65 so_timeo accept connet close (wait channel 15.10
)
66 so_error
67 SS_ASYNC SIG 0 ( so_pgid 0)
( so_pgid 0) ioctl SIOCSPGRP S| OCGPGRP
so_pgid [Stevens 1992]
68 so_oobnmark 16.11

29.7 TCP
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69-82 so_rcv so_snd
so_rcv so_snd 16
83-86 Net/3 so_tpcb so_upcall so_upcallarg Net/3 NFS
NFS
so_upcal | NFS
tsl eep wakeup NFS
socketvar.h uipc_socket2.c 15-9
sosendal | at once so
int sosendal |l atonce(struct socket sd);
soi sconnecti ng SO_| SCONNECTI NG
int soisconnecting(struct socket sg);
soi sconnect ed 15- 30
sor eadabl e so
int soreadable(struct socket s8);
sowiteable S0
int sowiteable(struct socket sd);
socant sendnor e SO_CANTSENDMORE
int socantsendmore(struct socket sd);
socantrcvnore SO_CANTRCVMORE
int socantrcvnore(struct socket sd);

soi sdi sconnecti ng SS_| SCONNECTI NG

SS_CANTSENDMORE

nt soi sdisconnecting(struct

SS_|I SDI SCONG SS_CANTRCVMORE

socket sd) ;

soi sdi sconnect ed

SS_| SCONNECTI NG SS_| SCONNECTED SS_| SDI SCONNECTI NG
SS_CANTRCVMORE SS_CANTSENDMORE

cl ose

int soisdisconnected(struct socket so);
sogi nsque so head q 0

so_qo0 S0_Qq

Net/ 1

i nt sogi nsque(struct socket * head, struct socket * so, int Q);
soqrengue q 5] so- >s0_head

int soqremgue(struct socket sd, intq);

15-9
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154
Net/3 386
BSD
386
syscal | syscal |
sysent sysent
struct sysent {
int sy_narg; /* nurmber of arguments */
int (*sy_call) (); [/* inplenmenting function */
}; /* systemcall table entry */
sysent kern/init_sysent.c
struct sysent sysent[] = {
[* . 0%
{ 3, recvnsg }, /* 27 = recvnsg */
{ 3, sendnsg }, /* 28 = sendnsg */
{ 6, recvfrom}, /* 29 = recvfrom*/
{3, accept }, /* 30 = accept */
{3, getpeernane }, /* 31=get peer nane */
{3, getsocknane }, /* 32 = getsockname */
[* ]
}
recvimsg 27
recvnsg
syscal |
syscal | syscal |
386
struct sysent *callp;
error = (*callp->sy_call) (p, args, rval);
callp sysent p
args 32 bit rval
32 bit “ "
syscal |
syscal | ( sy_call ) 0 0
rval ( )
syscal | rval
errno -1
errno
386 (carry bit) syscal |

errno -1
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syscal |
“ K syscal
syscal | ( rval )
15.4.1
socket
int socket(int domain, int type, int protocal);
socket
struct socket_args {
int domain;
int type;
int protocol;
b
socket (struct proc *p, struct socket_args *uap, int *retval);
socket syscal |
32bit socket
socket socket _args 15-10
socket () domain type protocol
syscall() args[0] args([1] args[2] args(7]
socket () domain type protocol
N J
socket_args{}
15-10 socket
socket args
32 bit
K&R C ANSI C
syscal | 0
*retval syscall 0
15.4.2
15-11
16 17
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socket
bi nd

listen
accept

connect

read
readv
recv
recvfrom
recvmsg

wite
writev
send
sendt o
sendnsg

1/10

sel ect

1/10

shut down
cl ose

fent

ioctl

set sockopt
get sockopt
get socknanme
get peer name

110

15-11 Net/3

socket

y .
nd
listen

connect
y

accept
write read
writev readv

select

sendto ec readfrom
sendmsg readmsg

15-12
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15-12 /0
15.5
15-13
[Leffer eaal. 1989]
proc{} filedesc(} *fFile{}[]
P p_fd ‘S fd_ofiles —j £a -
file{}
f_ops —
- f_data E socketops:
socket {} ; soo_read
N _— soo_write
so_type soo_ioctl
— sSo_proto soo_select
protosw{} soo_close
15-13
p proc
proc proc p_fd filedesc
fd_ofiles file
file
15-13 file p->p_fd->fd_ofiles[fd]
file f _ops f_data 1/0 ( read
write) I/O0 f_ops fileops
read write ioctl select close 15-13
f_ops fileops socket ops
f _data 1/0 f _data
socket socket so_proto pr ot osw

pr ot osw
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15.6 socket
socket domain type
pr ot ocol ( 15-14 )

uipc_syscalls.c
42 struct socket_args {

43 int domain;
44 int type;

45 int protocol;
46 };

47 socket (p, uap, retval)
48 struct proc *p;
49 struct socket_args *uap;

50 int *retval;
51 {
52 struct filedesc *fdp = p->p_f£fd;
53 struct socket *so;
54 struct file *fp;
55 int fd, error;
56 if (error = falloc(p, &fp, &£fd))
57 return (error);
58 fp->f_flag = FREAD | FWRITE;
59 fp->f_type = DTYPE_SOCKET;
60 fp->f_ops = &socketops;
61 if (error = socreate(uap->domain, &so, uap->type, uap->protocol)) {
62 fdp->fd_ofiles[fd] = 0;
63 ffree(fp);
64 } else {
65 fp->f_data = (caddr_t) so;
66 *retval = fd;
67 }
68 return (error);
69 } 5
uipc_syscalls.c
15-14 socket
42-55
socket _args p
proc uap retval
p retval uap
56-60 falloc file fd ofiles ( 15-13) fp
fd fd ofiles
socket file fo_read soo_read
fileops socketops fo_write | soo_write
f file socket ops fo_ioctl soo_ioctl
_ops p fo_select | soo_select
15-15 fo_close soo_close
60-69 socreate socket 15-15 socket ops

socreate error file fil eops
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socreate f data socket
*retval fd socket 0

socreate

15.6.1 socreate

socket socreate

S OXXX
NFS
socreate 15-16
. uipc_socket.c
43 socreate(dom, aso, type, proto)
44 int dom;
45 struct socket **aso;
46 int type;
47 int proto;
48 {
49 struct proc *p = curproc; /* XXX */
50 struct protosw *prp;
51 struct socket *so;
52 int error;
53 if (proto)
54 prp = pffindproto(dom, proto, type);
55 else
56 prp = pffindtype(dom, type);
57 if (prp == 0 || prp->pr_usrreq == 0)
58 return (EPROTONOSUPPORT) ;
59 if (prp->pr_type != type)
60 return (EPROTOTYPE);
61 MALLOC (so, struct socket *, sizeof(*so), M_SOCKET, M_WAIT);
62 bzero((caddr_t) so, sizeof(*so));
63 so->So_type = type;
64 if (p->p_ucred->cr_uid == 0)
65 so->so_state = SS_PRIV;
66 sSo->so_proto = prp;
67 error =
68 (*prp->pr_usrreq) (so, PRU_ATTACH,
69 (struct mbuf *) 0, (struct mbuf *) proto, (struct mbuf *) 0);
70 if (error) {
71 so->so_state |= SS_NOFDREF;
72 sofree(so);
73 return (error):;
74 }
75 *aso = so;
76 return (0);
77 }
uipc_socket.c
15-16 socreate
43-52 socreate dom ( PF_I NET) aso

socket type ( SOCK_STREAM) proto



Chinaspubicom

TCP/IP 2
53-60 proto 0 pffindproto proto 0
pf findtype type
pr ot osw ( 76 )
2. socket
61-66 socreate socket 0 type
SS PRIV
3. PRU_ATTACH
67-69 socreate
7.4 15-13 SO->so0_proto->pr_usrreq SO0

int pr_usrreq(struct socket *so, int req, struct nbuf *mo, *ml, *m2);

req (mO
mlL m2) mbuf
15-17 pr_usrreq
mO ml m2
PRU_ABORT
PRU_ACCEPT address
PRU_ATTACH protocol
PRU_BIND address
PRU_CONNECT address
PRU_CONNECT2 socket2
PRU_DETACH
PRU_DISCONNECT
PRU_LISTEN
PRU_PEERADDR buffer
PRU_RCVD flags
PRU_RCVOOB buffer flags 0o0B
PRU_SEND data address control
PRU_SENDOOB data address control 0]e]2]
PRU_SHUTDOWN
PRU_SOCKADDR buffer
15-17 pr_usrreq
PRU_CONNECT2 Unix
Unix (pipe)

4,
70-77 socreate PRU_ATTACH
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TCP UDP
15.6.2
15-18
in_control . 6-14
in_control . 6-22
i n_pcbbi nd . 1024 Internet 22-22
ifioctl . 4-29
ifioctl . ( ) 12-11
rip_usrreq . ICMP IGMP 1P 32-10
sl open . SLIP tty 5-9
15-18 Net/3
ioctl ( SI OCADDMULTI  SI OCDELMULTI ) | P_ADD_
MEMBERSHI P | P_DROP_MEMBERSHI P
15_18 13 ” 13 ”
(
15.1) Net/3 suser
SS PRIV
rip_usrreq socreate SS PRIV
15.7 getsock sockargs
get sock
sockargs mbuf
0
15-19 get sock
754-767 getsock fdp fdes fdp fil edesc
get sock fpp
15-20 sockar gs
768-783 15-4 sockar gs
sockargs
mbuf sockargs bind
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mbuf

754 getsock(fdp, fdes, fpp)
755 struct filedesc *£fdp;

756 int

fdes;

757 struct file **fpp;

758 {
759

760
761
762
763
764
765
766
767 }

struct file *fp;
if ((unsigned) fdes >= fdp->fd_nfiles

(fp = fdp->fd_ofiles[fdes]) == NULL)

return (EBADF);

if (fp->f_type != DTYPE_SOCKET)
return (ENOTSOCK) ;

*fpp = fp;

return (0);

15-19 get sock

768 sockargs (mp, buf, buflen, type)
769 struct mbuf **mp;
770 caddr_t buf;

771 int buflen, type:
772 {
773 struct sockaddr *sa;
774 struct mbuf *m;
775 int error;
776 if ((u_int) buflen > MLEN) {
777 return (EINVAL);
778 }
779 m = m_get (M_WAIT, type):;
780 if (m == NULL)
781 return (ENOBUFS) ;
782 -m->m_len = buflen;
783 error = copyin(buf, mtod(m, caddr_t), (u_int) buflen);
784 if (error)
785 (void) m_free(m);
786 else {
787 *mp = m;
788 if (type == MT_SONAME) {
789 sa = mtod(m, struct sockaddr *);
790 sa->sa_len = buflen;
791 }
792 }
793 return (error);
794 }
15-20 sockargs
mbuf mbuf sockar gs
mbuf mbuf copyin
mbuf copyin EACCES
784-785 mbuf
mbuf sockar gs 0
786-794 type MT_ SONAME sockaddr

uipc_syscalls.c

uipc_syscalls.c

uipc_syscalls.c

-uipc_syscalls.c .

El NVAL ENOBUFS

mp

sockar gs



Chinaspupecom

15
sa_len
Net/3 pre-4.3BSD Reno
sockaddr sa len 15-20
15.8 bind
bi nd
bi nd
(TCP)
(UDP) bi nd
connect (sendto sendnsg)
15-21 bi nd
70 struct bind_args { uipe_syscalls.c
71 int S;
72 caddr_t name;
73 int namelen;
74 };

75 bind(p, uap, retval)
76 struct proc *p;
77 struct bind_args *uap;

78 int *retval;
79 {
80 struct file *fp;
81 struct mbuf *nam;
82 int error;
83 if (error = getsock(p->p_f£fd, uap->s, &fp))
84 return (error); ]
85 if (error = sockargs(&nam, uap->name, uap->namelen, MT_SONAME))
86 return (error);
87 error = sobind((struct socket *) fp->f_data, nam);
88 m_freem(nam);
89 return (error);
90 1} .
uipc_syscalls.c
15-21 bind
70-82 bind ( bind_args ) s name
( sockaddr _in ) namel en
83-90 getsock file sockar gs mbuf sobi nd
bi nd sobi nd mbuf
S socket file

socket

mbuf



Chinaspubecom

TCP/IP 2
mbuf mbuf
bi nd retval 15.4
syscal | retval O 0
retval
sobind
15-22 sobi nd PRU_BI ND
uipc_socket.c
78 sobind(so, nam)
79 struct socket *so;
80 struct mbuf *nam;
81 {
82 int s = splnet();
83 int error;
84 error =
85 (*so->so_proto->pr_usrreq) (so, PRU_BIND,
86 (struct mbuf *) 0, nam, (struct mbuf *) 0j};
87 splx(s);
88 return (error);
89 1} <
uipc_socket.c
15-22 sobi nd
78-89 sobind PRU_BI ND nam
159 listen
listen 15-23
TCP

accept ( 1511 )

91
92
93
94

95
96
97
98
99
100
101

102
103
104
105

struct listen_args (
int s;
int backlog;
}:

listen(p, uap, retval)
struct proc *p;
struct listen_args *uap;
int *retval;
{

struct file *fp;

int error;

if (error = getsock(p->p_£fd, uap->s, &fp))
return {(error);

uipc_syscalls.c

return (solisten((struct socket *) fp->f_data, uap->backlog));

15-23 listen

uipc_syscalls.c
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91-98 listen
99-105 getsock s file sol i sten
solisten
solisten PRU_LI STEN 15-24
90-109 solisten PRU_LI STEN pr_usrreq
pr_usrreq SS_ACCEPTCONN
so _glimt Net/3 0
5(SOVAXCONN)

90 solisten(so, backlog)
91 struct socket *so;

uipc_socket.c

92 int backlog;

93 {

94 int s = splnet(), error;

95 error =

96 (*so->so_proto->pr_usrreq) (so, PRU_LISTEN,
97 (struct mbuf *) 0, (struct mbuf *) 0, (struct mbuf *) 0);
98 if (error) {

99 splx(s);
100 return (error);

101 }

102 if (so->so_qg == 0)
103 so->so_options |= SO_ACCEPTCONN;
104 if (backlog < 0)
105 backlog = 0;
106 so->so_glimit = min(backlog, SOMAXCONN) ;

107 splx(s);

108 return (0);
109 1}

uipc_socket.c

15-24 solisten

15.10 tsleep wakeup

tsl eep

int tsleep(caddr_t chan, int pri, char *mesg, int timeo);

tsl eep chan

wakeup

voi d wakeup(caddr_t chan);

tsl eep
tsl eep
tsleep
tsl eep mesg

tsl eep

tsl eep
wakeup
pri pri
pri PCATCH
ps
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timeo

15-25 tsl eep

wakeup

tsleep

tsl eep

tsleep()

0 wakeup

EWOUL DBL OCK timeo wakeup
ERESTART
El NTR

15-25 tsleep

wakeup

[Leffler et al. 1989]

UDP
recvfrom tsl eep
wakeup

tsl eep
TCP

accept [Comer and Stevens 1993]

15.11 accept

nane

listen accept accept

accept
TCP (
) oSl TP4

tsl eep

15-26 accept

106
107
108
109
110

111
112
113
114

uipc_syscalls.c
struct accept_args {

int s;

caddr_t name;

int *anamelen;
};

accept (p, uap, retval)
struct proc *p;

struct accept_args *uap;
int *retval;

15-26 accept
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115 {

116 struct file *fp;

117 struct mbuf *nam;

118 int namelen, error, s;

119 struct socket *so;

120 if (uvap-»>name && (error = copyin((caddr_t)'uap->anamelen,
121 (caddx_t) & namelen, sizeof (namelen))))
122 return (error);

123 if (error = getsock(p->p_£fd, uap->s, &fp))

124 return (error);

125 s = splnet();

126 so = (struct socket *) fp->f_data;

127 if ((so->so_options & SO_ACCEPTCONN) == 0) {

128 splx(s);

129 return (EINVAL);

130 }

131 if ((so->so_state & SS_NBIO) && so->so_glen == 0) {
132 splx(s);

133 return (EWOULDBLOCK) ;

134 }

135 while (so->so_qglen == 0 && so->so_error == 0) {
136 if (so->so_state & SS_CANTRCVMORE) {

137 s0->s0_error = ECONNABORTED;

138 break;

139 }

140 if (error = tsleep((caddr_t) & so->so_timeo, PSOCK | PCATCH,
141 netcon, 0)) {

142 splx(s);

143 return (error);

144 }

145 }

146 if (so-»so_error) {

147 error = SO->SO_error;

148 so->»so_error = 0;

149 splx(s);

150 return (error);

151 }

152 if (error = falloc(p, &fp, retval)) {

153 splx(s);

154 return (error);

155 }

156 { struct socket *aso = so->so_q;

157 if (sogremque(aso, 1) == 0)

158 panic("accept");

159 SO = aso;

160 }

161 fp->f_type = DTYPE_SOCKET;

162 fp->f_flag = FREAD | FWRITE;

163 fp->f_ops = &socketops;

164 fp->f_data = (caddr_t) so;

165 nam = m_get (M_WAIT, MT_SONAME) ;

166 (void) soaccept (so, nam);

167 if (uap->name) {

168 if (namelen > nam->m_len)

169 namelen = nam->m_len;

170 /* SHOULD COPY OUT A CHAIN HERE */

171 if ((error = copyout (mtod(nam, caddr_t), (caddr_t) uap->name,
172 (u_int) namelen)) == 0)

1526 ( )
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173 error = copyout ((caddr_t) & namelen,
174 (caddr_t) uap->anamelen, sizeof (*uap->anamelen));
175 }
176 m_freem(nam) ;
177 splx(s);
178 return (error);
179 } .
uipc_syscalls.c
15-26 ()
106-114 accept S name accept
ananel en
1.

116-134 accept
(

El NVAL
2.
135- 145 whi |l e
(tsleep
sonewconn
tsl eep
accept
3.
146-151
accept
so_error
4,
152-164 fall oc
file 15.4
5.
167-179 accept mbuf
copyout
copyout
accept
mbuf
( 1023
16 sockaddr _in
mbuf
soaccept

soaccept

(*ananel en)

nanmel en getsock file
listen) 1/0
EWOUL DBL OCK
El NTR) accept
tsl eep 0 tsl eep
El NTR EWOULDBLOCK( 15-25)
accept
so_error
soqrenmgue
pani c
soaccept
15.12
nam namel en
mbuf
mbuf Unix
) Internet

170

15-27



Chinaspupecom

15

184 soaccept (so, nam)
185 struct socket *so;
186 struct mbuf *nam;

uipc_socket.c

187 {

188 int s = splnet();

189 int error;

190 if ((so->so_state & SS_NOFDREF) == 0)

191 panic("soaccept: !NOFDREF");

192 so->so_state &= ~SS_NOFDREF;

193 error = (*so->so_proto->pr_usrreq) (so, PRU_ACCEPT,

194 (struct mbuf *) 0, nam, (struct mbuf *) 0);

195 splx(s);

196 return (error);

197 } .

uipc_socket.c
15-27 soaccept

184-197 soaccept PRU_ACCEPT
pr_usrreq nam

15.12 sonewconn soi sconnected

15-26 accept So_q
15-28 TCP
——————————————————————— » -
— so_q0 ; sogremque
S
4
s
socket {} socket{} ‘.
/‘ \\ /‘
/ \ /
/ \ 7/
/ \ 4
/ | _/

sonewconn

tcp_input

SYN ACK

ACK
TCPSYN

soisconnected

tcp_input

ACK
TCP

TCP
15-28
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15-28 accept tsl eep tcp_i nput
sonewconn TCPSYN( 28-7) sonewconn
so_qo0
TCP ACK tcp_i nput soi sconnect ed( 29-2)
so_q0 S0_qQ accept
15-26 tsl eep accept so_(q
PRU_ATTACH accept
15-29

sonewconn

uipc_socket2.c

(struct mbuf *) 0)) {

uipc_socket2.c

123 struct socket *
124 sonewconn (head, connstatus)
125 struct socket *head;
126 int connstatus;
127 {
128 struct socket *so;
129 int soqueue = connstatus ? 1 : 0;
130 if (head->so_glen + head->so_g0len > 3 * head->so_glimit / 2)
131 return ((struct socket *) 0);
132 MALLOC (so, struct socket *, sizeof(*so), M_SOCKET, M_DONTWAIT) ;
133 if (so == NULL)
134 return ((struct socket *) 0);
135 bzero((caddr_t) so, sizeof(*so));
136 so->so_type = head->so_type;
137 so->so_options = head->so_options & ~SO_ACCEPTCONN;
138 so->so_linger = head->so_linger;
139 so->so_state = head->so_state | SS_NOFDREF;
140 so->so_proto = head->so_proto;
141 so->s0_timeo = head->so_timeo;
142 so->so_pgid = head->so_pgid;
143 (void) soreserve(so, head->so_snd.sb_hiwat, head->so_rcv.sb_hiwat);
144 soginsque (head, so, soqueue);
145 if ((*so->so_proto->pr_usrreq) (so, PRU_ATTACH,
146 (struct mbuf *) 0, (struct mbuf *) 0,
147 (void) sogremgue (so, soqueue);
148 (void) free((caddr_t) so, M_SOCKET);
149 return ((struct socket *) 0);
150 }
151 if (connstatus) {
152 sorwakeup (head) ;
153 wakeup ((caddr_t) & head->so_timeo);
154 so->so_state |= connstatus;
155 }
156 return (s0);
157 }
15-29 sonewconn
123-129 head( ) connst at us(

) sonewconn TCP

TP4 connst at us

connst at us 0

SS_| SCONFI RM NG
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1.
130-131 sonewconn
3"so_qglimt
so_gl en+so_qOl en >T
listen(fd, O 1 18-23
2.
132-143 socket
setsockopt socket so_options
so_linger so_pgid sb_hiwat socket
3.
144 129 connst at us soqueue soqueue O
TCP ) so_qo connst at us 0 so_q
( TP4 )
4,
145-150 PRU_ATTACH
sonewconn
5.
151-157 connst at us 0 accept
connstatus so_state TCP
TCP connst at us 0
so_qo0
soi sconnect ed TCP TCP SYN
15-30 soi sconnect ed
78 soisconnected(so) kern/uipe_ 2.
79 struct socket *so;
80 {
81 struct socket *head = so->so_head;
82 so->so_state &= ~(SS_ISCONNECTING | SS_ISDISCONNECTING | SS_ISCONFIRMING);
83 so->so_state |= SS_ISCONNECTED;
84 if (head && soqgremgue(so, 0)) {
85 soginsque (head, so, 1);
86 sorwakeup (head) ;
87 wakeup( (caddr_t) & head->so_timeo);
88 } else {
89 wakeup ( (caddr_t) & so->so_timeo);
90 sorwakeup(so) ;
91 sowwakeup (so0) ;
92 }
93 }
kern/uipc_socket2.c
15-30 soi sconnect ed
6.

78-87 soi sconnect ed
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( accept) head
soqrenque 1 so_(q sorwakeup sel ect
accept
wakeup tsl eep
7.

88-93 head soqrenque connect

head soqrenqgue 0 So_¢

TP4 TP4
so_q wakeup connect sorwakeup sowwakeup
sel ect

15.13 connect

l'isten accept
( ) connect
TCP connect
bi nd
UDP ICMP connect

15-31 UDP TCP connect

PRU_CONNECT
PRU_CONNECT

TCP

15-31 connect
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connect UDP
soi sconnect ed connect
connect TCP
soi sconnecti ng
soconnect tsleep TCP
soi sconnect ed wakeup
connect
15-32 connect

uipc_syscalls.c

180 struct connect_args {

181 int s;

182 caddr_t name;
183 int namelen;
184 };

185 connect(p, uvap, retval)
186 struct proc *p;
187 struct connect_args *uap;

188 int *retval;

189 {

190 struct file *fp;

191 struct socket *so;

192 struct mbuf *nam;

193 int error, s;

194 if (error = getsock{(p->p_fd, uap->s, &fp))

195 return (error);

196 so = (struct socket *) fp->f_data;

197 if ((so->so_state & SS_NBIO) && (so->so_state & SS_ISCONNECTING))
198 return (EALREADY) :;

199 if (error = sockargs(&nam, uap->name, uap->namelen, MT_SONAME) )
200 return (error);

201 error = soconnect (so, nam);

202 if (error)

203 goto bad;

204 if ((so->so_state & SS_NBIO) && (so->so_state & SS_ISCONNECTING)) {
205 m_freem(nam) ; '

206 return (EINPROGRESS);

207 }

208 s = splnet();

209 while ((so->so_state & SS_ISCONNECTING) && so->so_error == 0)
210 if (error = tsleep((caddr_t) & so->so_timeo, PSOCK | PCATCH,
211 netcon, 0))

212 break;

213 if (error == 0) {

214 error = sSO->SO_€error;

215 so->so_error = 0;

216 }

217 splx(s);

218 bad:

219 so->s0_state &= “SS_ISCONNECTING;

220 m_£freem(nam) ;

221 if (error == ERESTART)

222 error = EINTR;

223 return (error);

224 }

uipc_syscalls.c

15-32 connect
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180-188 connect ( connect_args ) S name
namel en
189-200 getsock file
EALREADY sockar gs

1
201-208 soconnect soconnect connect

bad soconnect /0
El NPROGRESS

connect
EALREADY soconnect El SCONN

2.

208-217 while spl net connect
tsl eep wakeup error 0 tsleep
218-224 SS | SCONNECTI NG
mbuf

15.13.1 soconnect

soconnect

( TCP) UDP
uipc_socket.c

198 soconnect (so, nam)
199 struct socket *so;
200 struct mbuf *nam;

201 {
202
203

204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222 }

int s;
int error;

if (so->so_options & SO_ACCEPTCONN)
return (EOPNOTSUPP) ;
s = splnet();
/*
* If protocol is connection-based, can only connect once.
* Otherwise, if connected, try to disconnect first.
* This allows user to disconnect by connecting to, e.g.,
* a null address.
*/
if (so->so_state & (SS_ISCONNECTED | SS_ISCONNECTING) &&
((so->so_proto->pr_flags & PR_CONNREQUIRED) ||
(error = sodisconnect(so))))
error = EISCONN;
else
error = (*so->so_proto->pr_usrreq) (so, PRU_CONNECT,
(struct mbuf *) 0, nam, (struct mbuf *) 0);
splx(s);
return (error);

uipc_socket.c
15-33 soconnect
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15-33 soconnect
198-222

listen
El SCONN

sodi sconnect
PRU_CONNECT

15.13.2

soconnect EOPNOT SUPP

connect nanme

sodi sconnect

PRU_CONNECT EAFNOSUPPORT

EADDRNOTAVAI L

15.14 shut down

shut down
shut down

shut down
FIN TCP

cl ose

15-34
shut down
TCP
1 185 )
cl ose shut down
cl ose

550
551
552
553

554
555
556
557
558
559
560

561
562
563
564

struct shutdown_args {
int S;
int how;

}:

shutdown (p, uap, retval)
struct proc *p;
struct shutdown_args *uap;
int *retval;
{

struct file *fp;

int error;

uipc_syscalls.c

if (error = getsock (p->p_£fd, uap->s, &£fp))

return (error);

return (soshutdown((struct socket *) fp->f data, uap->how));

}

550-557 shut down_ar gs

35

how how++( 15-36

uipc_syscalls.c

15-34 shut down

S how 15-
)
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how how++
0 FREAD
1 FWRITE
2 FREAD|FWRITE

15-35 shut down

how FREAD FWRI TE

558-564 shut down soshut down (wrapper function) get sock

soshut down

soshutdown sorflush

sorflush
PRU_SHUTDOWN soshut down 15-36
uipc_socket.c
720 soshutdown(so, how)
721 struct socket *so;
722 int how;
723 {
724 struct protosw *pr = so->so_proto;
725 how++;
726 if (how & FREAD)
727 sorflush(so);
728 if (how & FWRITE)
729 return ((*pr->pr_usrreq) (so, PRU_SHUTDOWN,
730 (struct mbuf *) 0, (struct mbuf *) 0, (struct mbuf *) 0));
731 return (0);
732 } .
uipc_socket.c
15-36 soshut down
720-732 sorflush
( 15-37 ) PRU_SHUTDOWN
733-747 SB_NOI NTR
sbl ock splinm
socantrcvmore sockbuf asb
spl x asb bzero sockbuf
mbuf
748-751 shut down
sockbuf sb_nb mbuf
dom di spose
Unix
dom di spose
Unix

[Stevens 1990] [Leffler et al. 1989]
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uipc_socket.c
733 sorflush(so)

734 struct socket *so;

735 {
736 struct sockbuf *sb = &so->so_rcv;
737 struct protosw *pr = so->so_proto;
738 int s;
739 struct sockbuf asb;
740 sb->sb_flags |= SB_NOINTR;
741 (void) sblock(sb, M_WAITOK) ;
742 s = splimp();
743 socantrcvmore (so) ;
744 sbunlock(sb) ;
745 asb = *sb;
746 bzero((caddr_t) sb, sizeof(*sb));
747 splx(s);
748 if (pr->pr_flags & PR_RIGHTS && pr->pr_domain->dom_dispose)
749 (*pr->pr_domain->dom_dispose) (asb.sb_mb);
750 sbrelease (&asb) ;
751 } .
uipc_socket.c
15-37 sorflush
sbrel ease mbuf shut down
(  15.6)
PRU_SHUTDOWN TCP PRU_SHUTDOWN
FIN TCP
15.15 cl ose
cl ose fd
cl ose
error = (*fp->f_ops->fo_close)(fp,p);
15-13 fp->f _ops->fo_close soo_close
15.15.1 soo_cl ose
soo_cl ose socl ose 15-38
sys_socket.c
152 soo_close(fp, p)
153 struct file *fp;
154 struct proc *p;
155 {
156 int error = 0;
157 if (fp->f_data)
158 error = soclose((struct socket *) fp->f_data);
159 fp->f_data = 0;
160 return (error);
161 ) sys_socket.c

15-38 soo_cl ose
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152-161

socket file socl ose f _data

15.15.2 socl ose

socl ose ( )
socl ose 15-39

130 struct socket *so;

131 ¢

132 int s = splnet(); /* conservative */

133 int error = 0;

134 if (so->so_options & SO_ACCEPTCONN) {

135 while (so->s0_g0)

136 (void) soabort (so->so_q0);

137 while (so->so_q)

138 (void) soabort (so->so_q);

139 }

140 if (so->so_pcb == 0)

141 goto discard;

142 if (so->so_state & SS_ISCONNECTED) {

143 if ((so->so_state & SS_ISDISCONNECTING) == 0) {

144 error = sodisconnect (s0);

145 if (error)

146 goto drop;

147 }

148 if (so->so_options & SO_LINGER) {

149 if ((so->so_state & SS_ISDISCONNECTING) &&

150 (so->so_state & SS_NBIO))

151 ‘goto drop;

152 while (so->so_state & SS_ISCONNECTED)

153 if (error = tsleep((caddr_t) & so->so_timeo,
154 PSOCK | PCATCH, netcls, so->so_linger))
155 break;

156 }

157 }

158 drop:

159 if (so->so_pcb) {

160 int . error2 =

161 (*so->so_proto->pr_usrreq) (so, PRU_DETACH, .
162 (struct mbuf *) 0, (struct mbuf *) 0, (struct mbuf *) 0);
163 if (error == 0)

164 error = error2;

165 }

166 discard:

167 if (so->so_state & SS_NOFDREF)

168 panic("soclose: NOFDREF");

169 so->s0_state |= SS_NOFDREF;

170 sofree(so);

171 splx(s);

172 return (error);

173 }

uipc_socket.c

15-39 socl ose
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1.
129-141 socl ose soabor t
socl ose di scard
soabort PRU_ABORT
soabort 23-38 30-7 UDP TCP PRU_ABORT
2.
142-157 dr op
sodi sconnect
SO _LI NGER socl ose
socl ose drop
SO LI NGER socl ose
whi | e (so_linger)
0 tsleep ( )
3.
158-173 PRU_DETACH
sofree
sofree 15-40

uipc_socket.c

110 sofree(so)
111 struct socket *so;

112 { .
113 if (so-»>so_pcb || (so->so_state & SS_NOFDREF) == 0)
114 return;
115 if (so->so_head) {
116 if (!sogremque(so, 0) && !sogremque(so, 1))
117 panic{"sofree dg");
118 so->so_head = 0;
119 }
120 sbrelease (&so->so_snd) ;
121 sorflush(so);
122 FREE (so, M_SOCKET) ;
123 )
d uipc_socket.c
15-40 sofree
4.
110-114 sofree
5.
115-119 (so_head )

pani c so_head
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120-123 sorel ease sorflush
15.16
pr_usrreq
Internet
15.1 ?
15.2 accept sockaddr
?
15.3 IPv6 accept recvfrom 128 bit 1Pv6
mbuf
accept recvfrom mbuf
mbuf mbuf mbuf
?
154 15-26 soqr enqgue pani c?
155 sorflush ?
15.6 sorflush 0 ?
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