1000 C

17 Unix
17.1
ui pc_usrreq.c Unix 16
2 UDP 800 TCP 4500
Unix 110
17.2
C 16 Unix C
17-1
sys/un. h sockaddr _un
sys/unpcbh. h unpchb
kern/ ui pc_proto.c Unix protosw{} donain{}
kern/ ui pc_usrreq.c Unix
kern/ ui pc_syscalls.c pi pe socketpair
17-1
pi pe socketpair Unix
17-2 11
uni xdomai n struct domain ( 17-9)
uni xsw struct protosw ( 17-5)
sun_nonane struct sockaddrn
unp_defer i nt
unp_gci ng i nt
unp_i no ino_t i_node
unp_rights i nt
unpdg_r ecvspace u_Il ong 4096
unpdg_sendspace u_l ong 2048
unpst _recvspace u_l ong 4096
unpst _sendspace u_l ong 4096

17-2
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17 Unix
17.3 Unix domai n protosw
17-3 Net/3 domai n pr ot osw
domains:
inetdomain: routedomain: unixdomain:
domain(} domain{)} domain{}
1 Il 1
inetsw{]: routesw/[]: unixswi]:
P - raw _
UDP - 4 B
TCP - T raw
P M
i~ 4 ETmmmmees -
IGMP M
P %
[ |
17-3 donai n pr ot osw
2 Internet 17-4 Unix domai n ( 2 75
raw IP 2 712
domfamly PF_UNIX
dom name unix
dom.ini t 0 Unix
dom externalize unp_externalize ( 18-12)
dom _di spose unp_dispose ( 18-19)
dom _pr ot osw unixsw ( 17-5)
dom_pr ot 0SWNPROTOSW
dom_next domai ni ni t 2
domrtattach 0 Unix
dom rtof f set 0 Unix
dom _maxrt key 0 Unix
17-4  uni xdonai n
Unix domain dom externalize dom di spose 18
Unix domain
17-5 uni xsw ( 2 7-13 Internet )
« TCP
« UDP

. IP raw
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41 struct protosw unixsw[] =

uipc_proto.c

42 { -
43 {SOCK_STREAM, &unixdomain, 0, PR_CONNREQUIRED | PR_WANTRCVD | PR_RIGHTS,
44 o, o, 0, O,
45 uipc_usrreq,
46 0, 0, 0, O,
47 Y,
48 {SOCK_DGRAM, &unixdomain, 0, PR_ATOMIC | PR_ADDR | PR_RIGHTS,
49 o, 0, 0, O,
50 uipc_usrreq,
51 0, 0, 0, O,
52 },
53 {0, 0, 0, O,
54 raw_input, 0, raw_ctlinput, O,
55 raw_usrreq,
56 raw_init, 0, 0, O,
57 Y,
58 };: .
uipc_proto.c
17-5 uni xsw
Unix ( ) Unix
PR_RI GHTS PR_CONNREQUI RED PR_WANTRCVD
TCP PR_ATOM C PR_ADDR UDP
ui pc_usrreq
raw prot osw raw_ PR_ROUTE
2 20
Unix raw
17.4 Unix
17-6 Unix sockaddr _un 106
un.h
38 struct sockaddr_un {
39 u_char sun_len; /* sockaddr length including null */
40 u_char sun_family; /* AF_UNIX */
41 char sun_path[104]; /* path name (gag) */
42 };
un.h
17-6 Unix
(AF_UNI X)
4.2BSD “ gag’
Unix mbuf (

1024 )
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Unix
sun_path sun_path 104 mbuf 128
17-7

m_type (MT_SONAME)

sun_len
I— {—sun_family(AF_UNIX)
mbuf sun_path[104] -

20 1 1 1 1

| m_hdr{} | sockaddr_un{} |

I S ]

| >

[ mbuf{} (128 ) |

17-7 mbuf Unix
mbuf m type MI_ SONAME mbuf
m type
104 unp_bind unp_connect
105
Unix
Internet P
V IPC([Stevens1992] 14 ) 32 Unix
/7 )
connect sendto
17.5 Unix
Unix (PCB) unpchb 17-8
36
unpchb.h
60 struct unpcb {
61 struct socket *unp_socket; /* pointer back to socket structure */
62 struct vnode *unp_vnode; /* nonnull if associated with file */
63 ino_t unp_ino; /* fake inode number */ ’
64 struct unpcb *unp_conn; /* control block of connected socket */
65 struct unpcb *unp_refs; /* referencing socket linked list */
66 struct unpcb *unp_nextref; /* link in unp_refs list */
67 struct mbuf *unp_addr; /* bound address of socket */
68 int unp_cc; /* copy of rcv.sb_cc */
69 int unp_mbcnt; /* copy of rcv.sb_mbcnt */
70 };
71 #define sotounpcb({so) ((struct unpcb *) ((so)->so_pcb))
unpcb.h

17-8 Unix
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( 2 20-18

unpch

17-9

DTYPE_SOCKET

SOCK_DGRAM

Internet PCB
22-6)
Unix

so_type

&unixsw(1]

so_proto

so_pchb

unpcb{(}

unp_socket

unp_vnode

unpch

DTYPE_SOCKET

SOCK_DGRAM
&unixsw[1]

mbuf

unpchb Unix

so_type
so_proto
so_pch

unpcb{}

unp_socket
unp_vnode -
unp_ino
unp_conn

— unp_refs
unp_nextref

+unp_addr
unp_cc
unp_mbcnt

} sockaddr_un{}

unp_ino /
unp_conn
unp_refs
unp_nextref
unp_addr
unp_cc
unp_mbcnt
mbuf{}
MT__SONAME
17-9

Unix

MALLOC

Unix
connect

Unix
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17 Unix
PCB wunp_conn PCB unp_refs
PCB (
17.11 Unix )
unp_vnode vnode vnode
v_socket socket unpchb
Unix vnode
unpch v_node v_socket
v-node v_socket unpch
socksddr _un sockaddr _un
unp_sddr mbuf Unix  v-node v-node
Unix ( ) ( v-node)
17-9 17-26
17.6 uipc_usrreq
17-5 uni xsw
ui pc_usrreq 17-10
uipc_usrreq.c
47 int P 1
48 uipc_usrreqg(so, req, m, nam, control)
49 struct socket *so;
50 int req;
51 struct mbuf *m, *nam, *control;
52 {
53 struct unpcb *unp = sotounpcb(so);
54 struct socket *so02;
55 int error = 0;
56 struct proc *p = curproc; /* XXX */
57 if (req == PRU_CONTROL)
58 return (EOENOTSUPP);
59 if (req != PRU_SEND && control && control->m_len) {
60 error = EOPNOTSUPP;
61 goto release;
62 } .
63 if (unp == 0 && req != PRU_ATTACH) ({
64 error = EINVAL;
65 goto release;
66 }
67 switch (req) {

246 default:

17-10 uipc_usrreq
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247 panic ("piusrreq");
248 }
249 release:
250 if (control)
251 m_freem(control);
252 if (m)
253 m_freem(m) ;
254 return (error);
255 ) .
uipc_usrreq.c
17-10 ( )
1. PRU_CONTROL
57-58 PRU_CONTROL i octl Unix
2. PRU_SEND
59-62 ( sendnsg ) PRU_SEND
18
3.
63-66 socket Unix PRU_ATTACH
67-248 case unp_xxx
249-255 mbuf
17.7 PRU_ATTACH unp_attach
socket sonewconn
( 2 15-29) PRU _ATTACH 17-11
uipc_usrreq.c
68 case PRU_ATTACH:
69 if (unp) {
70 error = EISCONN;
71 break;
72 }
73 error = unp_attach(so);
74 break; .
uipc_usrreq.c
17-11 PRU ATTACH
unp_attach 17-12 socket
unpchb
270 int — uipc_usrreq.c

271 unp_attach(so)
272 struct socket *so;

273 {

274 struct mbuf *m;
275 struct unpcb *unp;
276 int error;

17-12 unp_attack
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277 if |
278

so->so_snd.sb_hiwat == 0 || so->so_rcv.sb_hiwat == 0) {
switch (so->so_type) {

279 case SOCK_STREAM:
280 error = soreserve(so, unpst_sendspace, unpst_recvspace);
281 break;
282 case SOCK_DGRAM: )
283 error = soreserve(so, unpdg_sendspace, unpdg_recvspace);
284 break;
285 default:
286 panic("unp_attach");
287 }
288 if (error)
289 return (error);
290 }
291 m = m_getclr (M_DONTWAIT, MT_PCB);
292 if (m == NULL)
293 return (ENOBUFS);
294 unp = mtod(m, struct unpcb *);
295 so->so_pcb = (caddr_t) unp;
296 unp->unp_socket = s0;
297 return (0);
298 } .
uipc_usrreq.c
17-12 ()
1.
277-290 0 soreserve 17-2
socket
unp_attach 0 sonewconn unp_attach
2. PCB
291-296 mggetclr mbuf unpchb mbuf MT_PCB
PCB 0 so_pcb unp_socket socket unpchb
17.8 PRU_DETACH unp_det ach
PRU_DETACH ( 2 15-39) PRU_
DI SCONNECT ( ) 17-13
uipc_usrreq.c
75 case PRU_DETACH:
76 unp_detach (unp) ;
77 break; .
uipc_usrreq.c
17-13 PRU DETAH
75-77 17-14 unp_det ach PRU_DETACH
1 v-node
303-307 v-node PCB 0

vrel e v_node
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uipc_usrreq.c
299 void pe- 1
300 unp_detach(unp)
301 struct unpcbhb *unp;
302 {
303 if (unp->unp_vnode) {
304 unp->unp_vnode->v_socket = 0;
305 vrele (unp->unp_vnode) ;
306 unp->unp_vnode = 0;
307 }
308 if (unp->unp_conn)
309 unp_disconnect (unp) ;
310 while (unp->unp_refs)
311 unp_drop (unp->unp_refs, ECONNRESET) ;
312 soisdisconnected (unp->unp_socket) ;
313 unp->unp_socket->so_pcb = 0;
314 m_freem{unp->unp_addr) ;
315 (void) m_free(dtom(unp));
316 if (unp_rights) {
317 /*
318 * Normally the receive buffer is flushed later,
319 * in sofree, but if our receive buffer holds references
320 * to descriptors that are now garbage, we will dispose
321 * of those descriptor references after the garbage collector
322 * gets them (resulting in a "panic: closef: count < 0").
323 */
324 sorflush (unp->unp_socket) ;
325 unp_gc () ;
326 }
327 } .
uipc_usrreq.c
17-14 unp_det ach
2.
308-309 unp_di sconnect
3.
310-311 unp_drop
ECONNRESET whi | e unpch unpch
unp_dr op unp_di sconnect PCB unp_refs
PCB unp_refs 0
312-313 soi sdi sconnect PCB socket
0
4. PCB mbuf
314-315 m freem mbuf
unp_addr m freem unpcb mfree
m free unp
5.

316-326 unp_rights 0
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17 Unix
sorflush unp_gc( ) 18
17.9 PRU_BI ND unp_bi nd
bi nd Unix bi nd
PRU_BI ND 17-15
uipc_ustreq.c
78 case PRU_BIND:
79 error = unp_bind(unp, nam, p);
80 break; uipc_usrreq.c
17-15 PRUB ND
78-80 unp_bi nd 17-16
1. nanei dat a
338-339 unp_bind nanei dat a nanei
NDI NI T CREATE FOLLOW
LOCKPARENT v-node (
v-node) Ul O_SYSSPACE ( bi nd
mbuf ) soun->sun_path ( nam
unp_bi nd) p bind pr oc
NDI NI T
namei
uipc_usrreq.c
328 int pe- 1
329 unp_bind(unp, nam, p)
330 struct unpcb *unp;
331 struct mbuf *nam;
332 struct proc *p;
333 {
334 struct sockaddr_un *soun = mtod(nam, struct sockaddr_un *);
335 struct vnode *vp;
336 struct vattr vattr;
337 int error;
338 struct nameidata nd;
339 NDINIT(&nd, CREATE, FOLLOW | LOCKPARENT, UIO_SYSSPACE, soun->sun_path, p);
340 if (unp->unp_vnode != NULL) .
341 return (EINVAL);
342 if (nam->m_len == MLEN) ({
343 if (*(mtod(nam, caddr_t) + nam->m_len - 1) != 0)
344 return (EINVAL);
345 } else
346 *{mtod (nam, caddr_t) + nam->m_len) = 0;
347 /* SHOULD BE ABLE TO ADOPT EXISTING AND wakeup () ALA FIFO’'s */
348 if (error = namei (&nd))
349 return (error);
350 vp = nd.ni_vp;
351 if (vp != NULL) ({
352 VOP_ABORTOP (nd.ni_dvp, &nd.ni_cnd);
353 if (nd.ni_dvp == vp)

17-16 unp_bind
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354 vrele(nd.ni_dvp);
355 else
356 vput (nd.ni_dvp);
357 vrele(vp);
358 return (EADDRINUSE) ;
359 }
360 VATTR_NULL (&vattr) ;
361 vattr.va_type = VSOCK;
362 vattr.va_mode = ACCESSPERMS;
363 if (error = VOP_CREATE(nd.ni_dvp, &nd.ni_vp, &nd.ni_cnd, &vattr))
364 return (error);
365 vp = nd.ni_vp;
366 vp->v_socket = unp->unp_socket;
367 unp->unp_vnode = Vp;
368 unp->unp_addr = m_copy(nam, 0, {(int) M_COPYALL);
369 VOP_UNLOCK (vp, 0, p):
370 return (0);
371 }
uipc_usrreq.c
17-16 ()
namei “ name-to-
inode’
i node i_node V-
node i-node namei
BSD BSD
( “ ” )
(NFS) CD-ROM MS-DOS (
[t mp) [Kleiman 1986] v-node VOP_
v-node 40
\"
VOP_ vput VOP_UNLOCK
vrele vrele v-node:v-node
0 VOP_I NACTI VE
2.
340-341 PCB unp_vnode
3. (null)
342-346 sockaddr _un mbuf 108(MLEN) bi nd
mbuf
( 2 15-20 sockar gs
108 ) mbuf 108
4,
347-349 nanei

/tnp/ . X1 -unix/ X0 X0
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[tmp/ . Xl -unix X0
[tp/ . Xl -uniXx X0
namei
0 nd. ni _vp ( )
nd. ni _dvp
347 bi nd
Unix bi nd unl i nk
5.
350-359 nd. ni _vp v-node
EADDRI NUSE
6. v-node
360-365 VATTR_NULL vattr VSOCK( )
777(ACCESSPERMS)
( )
VOP_CREATE nd. ni _dvp( v-node
) nd.ni _cnd( namei VOP ) vattr
nd. ni _vp nd. ni _vp v-node( )
7.
365-367 vnode socket v_socket unp_vnode
8.
368-371 m _copy mbuf PCB wunp_addr
mbuf v-node
17.10 PRU_CONNECT unp_connect
17-17 PRU_LI STEN PRU_CONNECT
81 case PRU_LISTEN: ui'p Cc_usrreq.c
82 if (unp->unp_vnode == 0)
83 error = EINVAL;
84 break;
85 case PRU_CONNECT:
86 error = unp_connect(so, nam, p);
87 break; .
uipc_usrreq.c
17-17 PRJ LI STEN PRU GONNECT
1
81-84 listen TCP
2 30-3 TCP l'isten TCP
85-87 PRU_CONNECT unp_connect

17-18 PRU_CONNECT
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PRU_SEND

uipc_usrreq.c
372 int pe- 1

373 unp_connect (so, nam, p)
374 struct socket *so;

375 struct mbuf *nam;

376 struct proc *p;

377 {

378 struct sockaddr_un *soun = mtod({nam, struct sockaddr_un *);

379 struct vnode *vp;

380 struct socket *so2, *so03;

381 struct unpcb *unp2, *unp3;

382 int error;

383 struct nameidata nd;

384 NDINIT(&nd, LOOKUP, FOLLOW | LOCKLEAF, UIQ_SYSSPACE, soun->sun_path, p);

385 if (nam->m_data + nam->m_len == &nam->m_dat [MLEN]) { /* XXX */

386 if (* (mtod(nam, caddr_t) + nam->m_len - 1) != 0)

387 return (EMSGSIZE);

388 } else

389 * (mtod (nam, caddr_t) + nam->m_len) = 0;

390 if (error = namei(&nd))

391 return {(error);

392 vp = nd.ni_vp;

393 if (vp->v_type != VSOCK) {

394 error = ENOTSOCK;

395 goto bad;

396 }

397 if (error = VOP_ACCESS{vp, VWRITE, p->p_ucred, p))

398 goto bad;

399 s02 = vp->v_socket;

400 if (s02 == 0) {

401 error = ECONNREFUSED;

402 goto bad;

403 }

404 if (so->so_type != so2->so_type) {

405 error = EPROTOTYPE;

406 goto bad;

407 } .

uipc_usrreq.c
17-18 unp_connect

2. nanei dat a
383-384 nanei data NDI NI T L OOKUP
FOLLOW L OCKLEAF v-node(

v-node) Ul O_SYSSPACE soun-

>sun_path ( nam unp_connect) p
connect sendto proc

3.
385-389 108

17-16 i f

EMSGSI ZE 17-16
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El NVAL
sockar gs
4.
390-398 nanei OK nd. ni _vp
vhode v-node VSOCK
5.
399-403 v-node v_socket
6.
404-407 (so) (s02)
17-19 unp_connect
unp_connect 2 unpch
uipc_usrreq.c
408 if (so->so_proto->pr_flags & PR_CONNREQUIRED) { pe- 9
409 if ((so2->so_options & SO_ACCEPTCONN) == 0 ||
410 (so3 = sonewconn({so2, 0)) == 0) {
411 error = ECONNREFUSED;
412 goto bad;
413 }
414 unp2 = sotounpcb(so2);
415 unp3 = sotounpcb(so3);
416 if (unp2->unp_addr)
417 unp3->unp_addr =
418 m_copy (unp2->unp_addr, 0, (int) M_COPYALL);
419 so02 = s03;
420 }
421 error = unp_connect2{so, s02);
422  bad:
423 vput (vp) ;
424 return (error);
425 } .
uipc_usrreq.c
17-19 unp_connect
7.
408-415
SO_ACCEPTCONN ( 2 15-24 solisten
) sonewconn sonewconn
8.
416-418 mbuf mbuf sockaddr _un
sockaddr _un ( ) m_copy mbuf

17-20 s02=s03
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socket file socket unpch bi nd
vnode mbuf listen
socket file socket wunpch
connect connect unp_connect
socket “ " sonewconn
file{)
f_type
f_data
so3 s02
socket{) socket {}
so_head NULL so_head g so_head . NULL
so_q0 NULL so_g0 NULL + so_q0
so_qgllen 0 so_g0len 0 so_qgOllen. 1
so_qg NULL so_g NULL so_q NULL
so_glen 0 1 0 so_qglen 0
so_pcb so_pcb
sonewconn unp3 unp2
unpcb{} unpcb{} unpeb{)
unp_ socket unp, socket unp_socket
unp_vnode unp_vnode unp_vnode  1—
unp_ino unp_ino unp_ino
unp_conn unp_conn unp_conn
unp_refs unp_refs unp_refs
unp_nextref unp_nextref unp_nextref
unp_addr - unp_addr - unp_addr
unp_cc unp_cc unp_cc
unp_mbcnt unp_mbcnt unp_mbent
mbuf{)} mbuf ()} wnode({}
MT_SONAME MT_SONAME
sockaddr_un{} sockaddr_un{}

17-20

connect




CM a'bUb.COM

17 Unix
sonewconn PRU_ATTACH unpchb
esonewconn sogi nseque socket
( ) (so_q
so_ql en) socket so_head
eunp_connect m_copy nbuf
unpch mbuf get peer nanme
. file socket ( sonewconn
SS_NOFDREF ) accept
socket file
vnode vnode
v_socket connect socket
9.
421 unp_connect unp_connect 2( )
17-20 unpch unp_conn
socket
( 17-26)
17.11 PRU_CONNECT?2 unp_connect 2
17-21 PRU_CONNECT?2 socket pair
Unix
88 case PRU_CONNECT2: uipe_ustreq.c
89 error = unp_connect2 (so, (struct socket *) nam};
iy break; uipc_usrreq.c
17-21 PRU QONNECT2
88-90 unp_connect 2 17-22
unp_connect 2
17.12 socket pair soconnect 2 17.13 pi pe
17-23 unp_connect 2
1.
426-434 socket so so02
2.
435-436 unp_conn unpchb unpchb
3.
438-442 PCB unp_nextref unp_refs
[tmp/foo

17-24 unp_connect 2 unpch (
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!

(:EEEEEEEEEE:) connect

PRU_CONNECT2 PRU_CONNECT
uipc_usrreq uipc_;EEEEED

v

i

17-22 unp_connect 2

uipc_usrreg.c
426 int pe_ q

427 unp_connect2 (so, so02)
428 struct socket *so;
429 struct socket *so2;

430 {

431 struct unpcb *unp = sotounpcb(so);
432 struct unpcb *unp2;

433 if (so2->so_type != so->so_type)
434 return (EPROTOTYPE);

435 unp2 = sotounpcb(so2);

436 unp->unp_conn = unp2;

437 switch (so->so_type) {

438 case SOCK_DGRAM:

439 unp->unp_nextref = unp2->unp_refs;
440 unp2->unp_refs = unp;

441 soisconnected(so) ;

442 break;

443 case SOCK_STREAM:

444 unp2->unp_conn = unp;

445 soisconnected(so);

446 soisconnected(so2);

447 break;

448 default:

449 panic("unp_connect2");

450 }

451 return (0);

452 }

uipc_usrreq.c

17-23 unp_connect 2
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Unix

unp

' unpc

) unp2

NULL

unp_conn
unp_refs NULL - unp_refs
unp_nextref |NULL unp_nextref |NULL
connect (" /tmp/ foo") bind("/tmp/foo")
17-24
file socket vnhnode)
unp_connect 2 unp unp2
unp_refs
PCB unp_nextr ef
17-25 ( ) PCB
[tnp/ foo
unp unp2
\_ unpcb{) unpcb(}
unp_conn ﬁnp_conn unp_conn
unp_refs NULL unp_refs NULL - unp_refs
unp_nextref - unp_nextref |NULL unp_nextref

bind("/tmp/foo"

NULL

NULL

)

tmp ") connect ("/tmp/foo")
\_
17-25 ( )
PCB unp_refs unp_nextref 17-25
4,
443-447
( ) PCB unp_conn
PCB 17-26 ( 17-20 )
so2 soi sconnect ed
( 17-20 so_q0) (so_q) accept
( 2 15-34) soi nconnected( 2 15-30)
so_state SS | SCONNECTED so_head socket
( so_head
17-23 SO soi sconnect ed so_state
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so_qg0

NULL

so_qgOlen 0

so_q

NULL

unpcb{}

unp

unp_socket

unp_vnode

unp_ino

unp_conn -————////

unp_refs

unp_nextref

unp_addr

unp_cc

unp_mbcnt

mbuf{}

MT_SONAME

sockaddr_un{}

17.12 socketpair

socket pair

int

fd[2]; .
socketpair (PF_UNIX, SOCK_STREAM, 0, fd):;

/—D

so_g0len

s50_Q

so_glen

sonewconn
unpcb{}

unp_socket

unp_vnode

unp_ino

+ unp_conn

unp_refs

unp_nextref

— unp_addr

unp_cc

unp_mbcnt

1np2

mbuf{}

MT_SONAME

sockaddr_un{}

17-26

Unix

file()

so_head

so_qg0

so_g0len

F so_q’

so_qglen

unpcb{}

unp_socket

unp_vnode

unp_ino

unp_conn

unp_refs

unp_nextref

+ unp_addr

unp_cc

unp_mbcnt

vnode({)

T
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17 Unix
Unix f d[ 0] fd[ 1]
SOCK_DGRAM Unix
socket pai r 0 -1
17-27 socket pai r
- uipc_syscalls.c

229 struct socketpair_args {
230 int domain;
231 int type;
232 int protocol;
233 int *rsv;
234 };
235 socketpair (p, uap, retval)
236 struct proc *p;
237 struct socketpair_args *uap;
238 int retvall];
239 { .
240 struct filedesc *fdp = p->p_fd;
241 struct file *fpl, *fp2;
242 struct socket *sol, *so2;
243 int fd, error, sv[2];
244 if (error = socreate (uap->domain, &sol, uap->type, uap->protocol))
245 return (error); ) :
246 if (error = socreate(uap->domain, &so2, uap->type, uap->protocol))
247 goto freel;
248 if (error = falloc(p, &fpl, &fd))
249 goto free2;
250 sv{0] = f4;
251 fpl->f_flag = FREAD | FWRITE;
252 fpl->f_type = DTYPE_SOCKET;
253 fpl->f_ops = &socketops;
254 fpl->f_data = (caddr_t) sol;
255 (if (error = falloc(p, &fp2, &£fd))
256 goto free3;
257 fp2->f_flag = FREAD | FWRITE;
258 fp2->f_type = DTYPE_SOCKET;
259 fp2->f_ops = &socketops;
260 fp2->f_data = (caddr_t) so2;
261 sv{l] = £4;
262 if (error = socomnect2(sol, so2))
263 goto freed;
264 if (uap->type == SOCK_DGRAM) {
265 /*
266 * Datagram socket connection is asymmetric.
267 */ .
268 if (error = soconnect2(so2, sol))
269 goto free4d;
270 }
271 error = copyout((caddr_t) sv, (caddr_t) uap->rsv, 2 * sizeof({int));
272 retval[0] = sv[0]; /* XXX ?7?2? */
273 retval[l] = sv[l]; /* XXX 2?27 */
274 return (error);
275 freeq:

17-27 socketpair
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276 ffree (fp2);

277 ‘“£dp->fd_ofiles[svil]] = 0;

278 free3:

279 ffree(fpl);

280 fdp->£fd_ofiles[sv([0]] = 0;

281 free2:

282 (void) soclase(so2);

283 freel:

284 (void) soclose(sol);

285 return (error);

286 } .

uipc_syscalls.c
17-27 )
1.
229-239 dom an rsv socket pair
socket pair (p uap retval)
2.
244-261 socreate falloc
fd file fpl FREAD FWRI TE
: sv[0] svil]_
fpl £p2

DTYPE_SOCKET
FREAD |FWRITE

sol

SOCK_STREAM

17-28 socker pai r

DTYPE_SOCKET
FREAD [FWRITE

so2

SOCK_STREAM

unpcb(} unpcb{}
unp_socket unp_socket
unp_vnode Vd unp_vnode
unp_ino —___—’///// unp_ino
unp__conn 4 - unp_conn
unp_refs unp_refs
unp_nextref unp_nextref
unp_addr unp_addr
unp_cc unp_cc
unp_mbcnt unp_mbcnt
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( )
( 2 1513)
file

f data

3.

262-270 soconnect 2 PRU_CONNECT2

soconnect 2

DTYPE_SOCKET
socket

soconnect 2

17-29
sv[0]
fpl
file{()}
DTYPE_SOCKET
f_flag FREAD|FWRITE
- f_data
sol
socket{})
so_type SOCK_DGRAM
so_pcb
unpeb{}
unp_socket
unp_vnode
unp_ino
unp_conn -______///;
unp_refs g
unp_nextref |NULL
unp_addr
unp_cc
unp_mbcnt
17-29 socker pai r
4.
271-274 copyout
XXX 2?27?27
copyout
retval [0] retval[1]

retval [ 1]

17 Unix
f_ops
fall oc
Unix
17-28
sv[1l]
fp2

DTYPE_SOCKET
FREAD [FWRITE

so2

so_type
so_pcb

SOCK_DGRAM

unpcb{}
unp_socket
unp_vnode
unp_ino
- unp_conn
+unp_refs
unp_nextref
unp_addr
unp_cc
| unp_mbcnt

NULL

4.3BSD Reno
pi pe
retval
retval [ 0]
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uipc_socket.c

Unix
C
pi pe socket pai r
5.soconnect 2
17-30 PRU_CONNECT2 socket pair
225 soconnect2(sol, so2)

226 struct socket *sol;
227 struct socket *so2;

(sol, PRU_CONNECT2,
{struct mbuf *) so2,

(struct mbuf *) 0);

uipc_socket.c

228 {
229 int - s = splnet();
230 int error;
231 error = (*sol->so_proto->pr_usrreq)
232 (struct mbuf *) 0,
233 splx(s);
234 return (error);
235 }
17-30 soconnect 2
17.13 pi pe
17-31 pi pe socket pai r

645 pipe(p, uap, retval)
646 struct proc *p;
647 struct pipe_args *uap;

uipc_syscalls.c

648 int retvall];

649 {

650 struct filedesc *fdp = p->p_f£f4;

651 struct file *rf, *wf;

652 struct socket *rso, *wso;

653 int fd, error;

654 if (error = socreate (AF_UNIX, &rso, SOCK_STREAM, 0))
. 655 ~return (error);

656 if (error = socreate (AF_UNIX, &wso, SOCK_STREAM, 0))
657 goto freel;

658 if (error = falloc(p, &rf, &£d))
‘659 goto freel;

660 retval [{0] = fd4;

661 rf->f_flag = FREAD;

662 rf->f_type = DTYPE SOCKET;

663 rf->f_ops = &socketops;

664 rf->f_data = (caddr_t) rso;

665 if (error = falloc(p, &wf, &fd))
666 goto free3;

667 wi->f_flag = FWRITE;

668 wf->f_type = DTYPE_SOCKET;

669 wf->f_ops = &socketops;

670 wf->f_data = (caddr_t) wso;

671 retvall[l] = £4;

672 if (error = unp_connect2(wso, rso))
673 goto freedq;

17-31 pipe
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674 return (0);

675 freed:

676 ffree (wf);

677 fdp->fd_ofiles[retval[l]] = 0;

678 free3:

679 ffree(rf);

680 fdp->fd_ofiles[retval[0]] = 0;

681 free2:

682 (void) soclose(wso);

683 freel:

684 (void) soclose(rso);

685 return (error);

686 }

uipc_syscalls.c
17-31 ()
654-686 socreate Unix pi pe socket pair
pi pe (read-only)
(write_only) retval copyout pipe
unp_connect 2 soconnect 2
Unix SVR4
17.14 PRU_ACCEPT
sonewconn socket PRU_ATTACH accept
soaccept soaccept( 2) PRU_ACCEPT
Unix PRU_ACCEPT 17-33
94-108 bi nd
sockaddr _un nam mbuf

(sun_nonnane)

uipc_usrreq.c

uipc_usrreq.c

utpc_usrreq.c

91 case PRU_DISCONNECT:
92 unp_disconnect (unp) ;
93 break;
17-32 PRU DO SCON\ECT
94 case PRU_ACCEPT:
95 /*
96 * Pass back name of connected socket,
97 * if it was bound and we are still connected
98 * (our peer may have closed already!).
99 */
100 if (unp->unp_conn && unp->unp_conn->unp_addr) {
101 nam->m_len = unp->unp_conn->unp_addr->m_len;
102 bcopy (mtod (unp->unp_conn->unp_addr, caddr_t),

17-33 PRJ ACCEPT
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103 mtod (nam, caddr_t), (unsigned) nam->m_len);
104 } else {
105 ‘ nam->m_len = sizeof {sun_noname);
106 * (mtod (nam, struct sockaddr *)) = sun_noname;
107 }
108 break; uipc_usrreq.c
17-33 ()
17.15 PRU_DI SCONNECT unp_di sconnect
cl ose PRU_DI SCONNECT 17-32
91-93 p_di sconnect 17-34
153 voia - uipc_usrreq.c
454 unp_disconnect (unp)
455 struct unpcb *unp;
456 {
457 struct unpcb *unp2 = unp->unp_conn;
458 if (unp2 == 0)
459 return;
460 unp->unp_conn = 0;
461 switch (unp->unp_socket->so_type) {
462 case SOCK_DGRAM:
463 if (unp2->unp_refs == unp)
464 unp2->unp_refs = unp->unp_nextref;
465 else {
466 unp2 = unp2->unp_refs;
467 for (;;) {
468 if (unp2 == 0)
469 panic("unp_disconnect");
470 if (unp2->unp_nextref == unp)
471 break;
472 unp2 = unp2->unp_nextref;
473 }
474 unp2->unp_nextref = unp->unp_nextref;
475 }
476 unp->unp_nextref = 0;
477 unp->unp_socket->so_state &= ~SS_ISCONNECTED;
478 break;
479 case SOCK_STREAM:
480 soisdisconnected (unp->unp_socket) ;
481 unp2->unp_conn = 0;
482 soisdisconnected (unp2->unp_socket) ;
483 break;
484 }
485 } .
uipc_usrreq.c
17-34 unp_di sconnect
1.

458-460 unp_conn 0
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2. PCB
462-478 PCB PCB
17-25 17-35 unp2-
>unp_refs unp( PCB ) PCB unp_nextref
unp unp?2
N ‘ unpcb(} unpcb ()
unp_conn NULL unp_conn - unp_conn NULL
unp_refs NULL unp_refs NULL - unp_refs
unp_nextref |NULL unp_nextref |NULL unp_nextref
connect ("/tmp/foo") connect ("/tmp/foo") bind("/tmp/foo")
-
17-35 17-25
17-25 17-36
PCB unp2 PCB PCB
PCB unp2 17-36 PCB PCB unp_nextref
(unp) PCB unp_nextref
unp2 unp
unpcb{}
p_C unp_c onr; NULL unp_conn NULL
unp_refs NULL unp_refs NULL ‘ - unp_refs
extref |NULL' unp_nextref |NULL unp. nextr NULL

N\

connect ("/tmp/foo")

S =

connect (" /tfnp/ foo")

3.
479-483

soi sdi sconnect ed

17.16 PRU_SHUTDOWN

17-36

Unix

17-25

unp_conn 0

shut down

unp_shut down

PRU_SHUTDOWN

17-37
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uipc_ustreq.c

109 case PRU_SHUTDOWN:
110 socantsendmore (so) ;
111 unp_shutdown (unp) ;
112 break; uipc_ustrreq.c
17-37 PRU_SHUDOM
109-112 socant sendnore 17-38

unp_shut down

uipc_usrreq.c
494 void

495 unp_shutdown (unp)
496 struct unpcb *unp;

497 {
498 struct socket *so;
499 if (unp->unp_socket->so_type == SOCK_STREAM && unp->unp_conn &&
500 (so = unp->unp_conn->unp_socket))
501 socantrcvmore (so) ;
502 3 uipc_usrreq.c
17-38 unp_shut down
499-502
socket socantrcvnore
17.17 PRU_ABORT unp_drop
socl ose
PRU_ABORT 17-39 socl ose
( 2 15-39)
209 case PRU_ABORT: uipc_usrreq.c
210 unp_drop (unp, ECONNABORTED) ;
211 break; .
uipc_usrreq.c
17-39 PRJ ABCRT
209-211 17-40 unp_dr op ECONNABORTED 17-14
unp_det ach ECONNRESET unp_drop
503 void _ . uipc_usrreq.c

504 unp_drop(unp, errno)
505 struct unpcb *unp;

506 int errno;

507 {

508 struct socket *so = unp->unp_socket;
509 SO->S0_error = errno;

17-40 unp_drop
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510 unp_disconnect (unp) ;
511 if (so->so_head) {
512 so->so_pcbhb = (caddr_t) 0;
513 m_freem (unp->unp_addr) ;
514 (void) m_free(dtom(unp));
_515 sofree(so);
516 }
517 }
uipc_usrreq.c
17-40 ( )
1.
509-510 so_error unp_di sconnect
2.
511-516 so_head
socket unpchb 0
m freem mbuf ( 17-20) m free
unpch sof ree socket
file
accept
17.18
17-41
- uipc_usrreq.c
212 case PRU_SENSE: ]
213 ((struct stat *) m)->st_blksize = so->so_snd.sb_hiwat;
214 if (so->so_type == SOCK_STREAM && unp->unp_conn != 0) {
215 s02 = unp->unp_conn->unp_socket;
216 ({struct stat *) m)->st_blksize += so2->so_rcv.sb_cc;
217 }
218 ((struct stat *) m)->st_dev = NODEV;
219 if (unp->unp_ino == 0)
220 unp->unp_ino = unp_ino++;
221 ({struct stat *) m)->st_ino = unp->unp_ino;
222 return (0);
223 case PRU_RCVOOB:
224 return (EOPNOTSUPP);
225 case PRU_SENDOOB:
226 error = EOPNOTSUPP;
227 ) break;
228 case PRU_SOCKADDR:
229 if (unp->unp_addr) {
230 nam->m_len = unp->unp_addr->m_len; -
231 becopy (mtod (unp->unp_addr, caddr_t),
232 mtod{nam, caddr_t), (unsigned) nam->m_len);
233 } else
234 nam->m_len = 0;
235 break;

17-41 PRU_ xxx
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236 case PRU_PEERADDR:
237 if (unp->unp_conn && unp->unp_conn->unp_addr) ({
238 nam->m_len = unp->unp_conn->unp_addr->m_len;
239 beopy (mtod (unp->unp_conn->unp_addr, caddr_t),
240 mtod(nam, caddr_t), (unsigned) nam->m_len);
241 } else
242 nam->m_len = 0;
243 break;
244 case PRU_SLOWTIMO:
245 break;
17-41 ()
1. PRU_SENSE
212-217 fstat
st at st _bl ksi ze
18.2 PRU_SEND
218 st _dev NODEV( 1 )
219-221 I-node (st at st _ino )
i-node unp_i no
unpch i-node unp_i no unpchb i-node
unp_ino 1 i-node i-node
Unix
( ) PRU_SENSE st _dev st_ino
unp_ino
Unix f st at unpchb 0
fstat unpchb 0
unp_i no 0 PCB
2. PRU_RCVOOB PRU_SENDOOB
223-227 Unix
3. PRU_SOCKADDR
228-235 ( Unix )
unp_addr sockaddr _un mbuf
nam nmbuf m_copy
mbuf 0
4. PRU_PEERADDR
236-243
unp_conn
PRU_ACCEPT
17-33) get socknanme getpeername

uipc_usrreq.c

Unix

ui pc_usrreq
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Wa-wmh —

accept 16
sockaddr _un (sun_noname
16 )
5. PRU_SLOWTI'l MO
244-245 Unix
17.19
Unix
TCP UDP
uUnix
UDP
Socket pai r Unix Unix pi pe
Unix Unix
Unix unpchb
Unix Unix
sendt o) namei unpch

vnode unpch

sockaddr

PCB
(connect
namei
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