CMM'N‘M

4.1
3
i octl 5 SLIP
1000 C (
)
Net/3
4-1 Net/3
LANCE
i fnet ( 36) 7 4-2
4-2
DEC DEUNA vax/iflif_de.c
3Com vax/iflif_ec.c
Excelan EXOS 204 vax/iflif_ex.c
Interlan vax/if/lif_il.c
Interlan NP100 vax/iflif_ix.c
Digital Q-BUSto NI vax/iflif_qge.c
CMC ENP-20 tahoe/if/if_enp.c
Excelan EXOS 202 (VME) & 203 (QBUS) tahoe/if/if_ex.c
ACC VERSAbus tahoe/if/if_ace.c
AMD 7990 LANCE hp300/dev/if_le.c
NE2000 i386/isalif_ne.c
Western Digital 8003 i386/isalif_we.c
4-1 Net/3
i fnet SLIP
if_init leinit
i f _out put et her _out put sl ouput | oout put
if_start | estart
i f_done ( )
if_ioctl | ei octl slioctl I cioctl ioctl
if_reset | ereset
i f _wat chdog

4-2
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4
if_output if_ioctl if_init if_done
if_reset ( leinit | ei octl
) if_start et her _out put
4.2
i octl C
4-3
net/if_ether.h
net/if.h ioctl
net/if_ethersubr.c
hp300/dev/if_le.c LANCE
net/if.c ioctl
4-3
4.2.1
4-4 LANCE
arpintrq struct ifqueue ARP
clnlintrq struct ifqueue CLNP
ipintrq struct ifqueue IP
| e_softc struct le_softc[]|] LANCE
et her braodcastaddr | u_char[]
4-4
|l e_softc
4.2.2
i fnet 4-5
4-6 net st at i fnet
1 if _name if_unit ( | FF_UP)
4-6 sl0 sl2 slI3
2 if _ntu “ Network” “ Address”
sockaddr _dl sdl _data I P

if_ipackets if_ierrors if_opackets
if oerrors if_collisions
. 3% (942 798 / 23 234 729 = 3%)
. SLIP SLIP
. LANCE 12
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i fnet SNMP
if_collisions CSMA
if_ibytes .
if _ierrors .
if_incasts .
if_ipackets .
if_iqgdrops .
if_lastchange .
i f_noproto .
if_obytes .
if_oerrors .
if_oncasts .
i f_opackets .
if_snd.ifqg_drops .
if_snd.ifqg_len

4-5 i fnet

netstat -i output
Name Mtu Network Address Ipkts Ierrs Opkts Oerrs Coll
le0 1500 <Link>8.0.9.13.4.33 28680519 814 29234729 12 942798
le0 1500 128.32.33 128.32.33.5 28680519 814 29234729 12 942798
sl0* 296 <Link> 54036 0 45402 0 0
s10* 296 128.32.33 128.32.33.5 54036 0 45402 0 0
sll 296 <Link> 40397 0 33544 0 0
sl1 296 128.32.33 128.32.33.5 40397 0 33544 4] 0
sl2* 296 <Link> 0 0 0 0 0
s13* 296 <Link> 0 0 0 0 0
lo0 1536 <Link> 493599 0 493599 0 0
1lo0 1536 127 127.0.0.1 493599 0 493599 0 4]

4-6

J 814
4.2.3 SNMP
4-7 SNMP (i f Tabl e) (i fEntry)
i fnet
ISODE SNMP if_type i f Speed i f Adm nSt at us

i f Last Change i fnet i f_Il astchange

i fSpecific

=<iflndex>
SNMP i fnet

i flndex if_index
i f Descr i f _nane
i f Type if_type ( SLIP )

4-7 i f Tabl e
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4
=<iflndex>
SNMP i fnet
ifMu if_mu MTU( )
i f Speed ( ) ( )
i f PhysAddress ac_enaddr ( arpcom
i f Adm nSt at us ( ) (I FF_UP )
i f Oper St at us if_flags (I FF_UP )
i f Last Change ( )
iflnOctets if_ibytes
i flnUcast Pkt s if_ipackets -if_imcasts
i fl nNUcast Pkt s if_incasts
i flnDi scards if_iqgdrops
iflnErrors if_ierrors
i fl nUnknownProtos | i f_noproto
ifOutCctets if_obytes
i f Qut Ucast Pkts i f_opackets-if_onctasts
i f Qut NUcast Pkt s if_oncasts
i f Qut Di scards if_snd.ifqg_drops
i fOQutErrors if_oerrors
i fQut QLen if_snd.ifg_len
i fSpecific n/ a SNMP ID( )
4-7 ()
4.3
Net/3 Unix
LANCE
4-8 P
CRC
6 6 L2 46~1500 4
IP
0800
2 46~1500
4-8 1P
48 bit 16 bit
IP 0x0800(2048) 32 bit CRC(
)
1982  Digital Intel
TCP/IP IEEE(
) 802.2 802.3 |EEE [Stallings 1987]
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IP RFC 894[Hornig 1984] 802.3
RFC1042[Postel Reynolds 1988]
48 bit IP ARP
826 [Plummer 1982]) 21 IP RARP

903 [Finlayson et al. 1984])

DECNET DECNET

4-9

if_ output

ether_output

clnlintrq: ..

l ipintrq: E D

le_softc[0]:
ifnet{}
arpcom({} ;
" if_snd
le_softc(} .

leread lestart

4-9
(l eintr)
(le_softc[0]) le_softc (ARP )
4-9 oSl (cl nl) IP ARP
clnlintrq et her _i nput
oSl (CLNP CLNL)

CLNP 1SO 8473 [Stallings 1993]

(RFC
(RFC

Net/3
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|l e_softc 4-9 i fnet arpcom
LANCE 3-6 i fnet 3-26
arpcom

431 leintr

leintr
leintr

12 (

1 t cpdunp BPF (BSD )

| eintr | eread
mbuf ( m_devget) (

) leintr | estart

et her _i nput
mbuf
et her _i nput et her _header 4-10
38-42 CRC CRC
et her _type

if etherh

38 struct ether_header {

39 u_char ether_dhost[6]; /* Ethernet destination address */
40 u_char ether_shost[6]; /* Ethernet source address */

41 u_short ether_type; /* Ethernet frame type */

42 };

if_etherh
4-10 et her _header

4.3.2 |eread

| eread( 4-11) leintr
et her _header mbuf | eread
BPF

: if le.c
528 leread(unit, buf, len)

529 int unit;

530 char *buf;

531 int len;

532 {

533 struct le_softc *le = &le_softc[unit];

4-11 | eread
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534
535
536

537
538
539
540
541
542

543
544
545
546
547
548
549
550
551
552
553
554
555
556
557

558
559
560
561

562
563

564
565
566
567
568

569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585 }

struct ether_header *et;
struct mbuf *m;
int off, resid, flags;

le->sc_if.if_ipackets++; }

et = (struct ether_header *) buf;

et~>ether_type = ntohs((u_short) et->ether_type);

/* adjust input length to account for header and CRC */
len = len - sizeof(struct ether_header) - 4;

off = 0;

if (len <= 0) {
if (ledebug)
log (LOG_WARNING,
"le%d: ierror(runt packet): from %s: len=%d\n",
unit, ether_sprintf(et->ether shost), len);
le->sc_runt++;
le->sc_if.if_ierrors++;
return;
}
flags = 0;
if (bcmp((caddr_t) etherbroadcastaddr,
(caddr_t) et->ether_dhost, sizeof (etherbroadcastaddr)) == 0)
flags |= M_BCAST;
if (et->ether_dhost{0] & 1)
flags |= M_MCAST;

/*
* Check if there’s a bpf filter listening on this interface.
* If so, hand off the raw packet to enet.
*/
if (le->sc_if.if_bpf) {
bpf_ tap(le->sc_if.if_bpf, buf, len + sizeof(struct ether_header));

/*

* Keep the packet if it’s a broadcast or has our
* physical ethernet address (or if we support

* multicast and it’s one).

528-539

*/
if ((flags & (M_BCAST | M_MCAST)) == 0 &&
bemp (et->ether _dhost, le->sc_addr,
sizeof (et->ether_dhost)) != 0)
return;

}

/*

* pull packet off interface. Off is nonzero if packet

* has trailing header; m_devget will then force this header

* information to be at the front, but we still have to drop

* the type and length which are at the front of any trailer data.

*/
m = m _devget ((char *) (et + 1), len, off, &le->sc_if, 0);

if (m == 0)

return;
m->m_flags |= flags;
ether_input (&le->sc_if, et, m);
if le.c
4-11 ()
leintr |eread unit



et her _header

et her i nput
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i fconfig(8)(6.6 )

if_ethersubr.c

196 wvoid

197 ether_ input(ifp, eh, m)
198 struct ifnet *ifp;

199 struct ether_header *eh;
200 struct mbuf *m;

201 {
202
203
204
205

206
207
208
209
210

211
212
213
214
215
216
217
218

219
220
221
222
223

224
225
226
227

228
229
230
231
232

307

308
309
310
311
312
313
314
315 }

struct ifqueue *ing;
struct llc *1;
struct arpcom *ac = (struct arpcom *) ifp;

int s;

if ((ifp->if_flags & IFF_UP) == 0) {
m_freem(m);
return;

}
ifp->if_lastchange = time;
ifp->if_ibytes += m->m_pkthdr.len + sizeof(*eh);
if (bemp((caddr_t) etherbroadcastaddr, (caddr_t) eh->ether_dhost,
sizeof (etherbroadcastaddr)) == 0)
m->m_flags |= M_BCAST;
else if (eh->ether_dhost[0] & 1)
m->m_flags |= M_MCAST;
if (m->m_flags & (M_BCAST | M_MCAST))
ifp->if_imcasts++;

switch (eh->ether_type) {
case ETHERTYPE_IP:
schednetisr (NETISR_IP);
ing = &ipintrq;
break;

case ETHERTYPE_ARP:
schednetisr (NETISR_ARP) ;
ing = &arpintrq;
break;

default:
if (eh->ether_type > ETHERMTU) {
m_freem(m);
return;

}

s = splimp();

if (IF_QFULL(inq)) {
IF_DROP(inq) ;
m_freem(m) ;

} else
IF_ENQUEUE (ing, m);

splx(s);

if_ethersubr.c
4-13 et her _i nput
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4
210-218 time timeval
Unix (1970 1 1 00:00:00 [utcp [Itano and
Ramsey 1993] uTC Net/3 timeval
struct tinmeval {
| ong tv_sec; /* seconds */
| ong tv_usec; /* and m croseconds */
i
et her _i nput i f_lastchange if_ibytes
( 14 )
et her _i nput | eread
BPF et her _i nput
2.
219-227 ether_i nput P schedneti sr
IP IP i pintrqg ARP ARP
arpintrgq
isr
BSD ARP ar pi nput
BPF Net/3 RARP
BPF
228-307 802.3
( Osl ) type 0~1500 |EEE 802.3 length
802.3 length 1501~65535 type
2048 IP
802.3 ( 4-14) | % ARP
osl [Stallings 1993] osl 4-14 type
802.3 length
4-14 RFC
1700 [Reynolds and Postel 1994]
3.
308-315 et her _i nput
7-23 21-16 IP ARP 50 (i pgmaxl en)
et her _i nput
schedneti sr (112 )

i pintr IP

arpintr

ARP
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4.3.4 ether_out put

IP ifnet
i f_output i f_output ether_ output
( 4-2) ether_output 14
4

L]
L]
L[]
L]

4-15

- if_ethersubr.c
49 int
50 ether_output(ifp, m0, dst, rt0)
51 struct ifnet *ifp;
52 struct mbuf *m0;
53 struct sockaddr *dst;
54 struct rtentry *rt0;
55 {
56 short type;
57 int s, error = 0;
58 u_char edst[6];
59 struct mbuf *m = m0;
60 struct rtentry *rt;
61 struct mbuf *mcopy = (struct mbuf *) 0;
62 struct ether_header *eh;
63 int off, len = m->m_pkthdr.len;
64 struct arpcom *ac = (struct arpcom *) ifp;
65 if ((ifp->if_flags & (IFF_UP | IFF_RUNNING)) != (IFF_UP | IFF_RUNNING))
66 senderr (ENETDOWN) ;
67 ifp->if_lastchange = time;
68 if (rt = rt0) {
69 if ((rt->rt_flags & RTF_UP) == 0) ({
70 if (rt0 = rt = rtallocl(dst, 1))
71 rt->rt_refcent--;
72 else
73 senderr (EHOSTUNREACH) ;
74 }
75 if (rt->rt_flags & RTF_GATEWAY) {
76 if (rt->rt_gwroute == 0)
77 goto lookup;
78 if (((rt = rt->rt_gwroute)->rt_flags & RTF_UP) == 0) {
79 rtfree(rt);
80 rt = rt0;
81 lookup: rt->rt_gwroute = rtallocl(rt->rt_gateway, 1);
82 if ((rt = rt->rt_gwroute) == 0)
83 senderr (EHOSTUNREACH) ;
84 }
85 }
86 if (rt->rt_flags & RTF_REJECT)
87 if (rt->rt_rmx.rmx_expire == 0 ||
88 time.tv_sec < rt->rt_rmx.rmx_expire)
89 senderr(rt == rt0 ? EHOSTDOWN : EHOSTUNREACH) ;
2 ! if_ethersubr.c

4-15 et her _out put
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49-64 et her_out put ifp i fnet 110)
dst rto
65-67 et her _out put senderr
#define senderr(e) { error = (e); goto bad;}
senderr bad et her _
out put error
et her _out put
ENETDOVWN
1.
68-74 rtO i p_out put et her out put BPF
ether_output rtO 4-16
EHOSTUNREACH
reo rt
- - if_ethersubr.c
91 switch (dst->sa_family) {
92 case AF_INET:
93 if (larpresolve(ac, rt, m, dst, edst))
94 return (0); /* if not yet resolved */
95 /* If broadcasting on a simplex interface, loopback a copy */
96 if ((m->m _flags & M_BCAST) && (ifp->if_flags & IFF_SIMPLEX))
97 mcopy = m_copy(m, 0, (int) M_COPYALL);
98 off = m->m pkthdr.len - m->m_len;
99 type = ETHERTYPE_IP;
100 break;
101 case AF_ISO:
142 case AF_UNSPEC:
143 eh = (struct ether_header *) dst->sa_data;
144 bcopy ( (caddr_t) eh->ether_dhost, (caddr_t) edst, sizeof(edst));
145 type = eh->ether_type;
146 break;
147 default:
148 printf("%$s%d: can’t handle af%d\n", ifp->if_name, ifp->if_unit,
149 dst->sa_family);
150 senderr (EAFNOSUPPORT) ;
151 } .
if_ethersubr.c
4-16 et her _out put
2.
75-85 ( )
rt EHOSTUNREACH rt
3. ARP
86-90 ARP ARP RTF_REJECT
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21-24
et her _out put

et her _out put IP
ARP (21 ) 4-16 ARP
4. P
91-101 ether_out put sa_famly 4-16
case AF_INET AF_ISO AF_UNSPEC case AF_I1SO
case AF_I NET arpresol ve I P
ARP arpresol ve 1 et her _out put
I P ARP ARP in_arpinput
et her _out put
ARP et her _out put
( ) m_copy
switch
12
5.
142-146 ARP
AF_UNSPEC dst bcopy edst
type arpresol ve( AF_INET)
6.
147-151 et her _out put EAFNCSUPPORT
4-17 et her _out put
- if_ethersubr.c
152 if (mcopy)
153 (void) looutput (ifp, mcopy, dst, rt);
154 /*
155 * Add local net header. If no space in first mbuf,
156 * allocate another.
157 */
158 M_PREPEND (m, sizeof (struct ether_header), M_DONTWAIT);
159 if (m == 0)
160 senderr (ENOBUFS) ;
161 eh = mtod(m, struct ether_header *);
162 type = htons{((u_short) type);
163 becopy ( (caddr_t) &type, (caddr_t) &eh->ether_type,
164 sizeof (eh->ether_type));
165 beopy ((caddr_t)edst, (caddr_t)eh->ether_dhost, sizeof (edst));
166 becopy ( (caddr_t)ac->ac_enaddr, (caddr_t)eh->ether_shost,
167 sizeof (eh->ether_shost)) ; ‘
if_ethersubr.c
4-17 et her _out put
7.

152-167 switch
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4
| oout put | oout put 54
M_PREPEND 14
mbuf M_PREPEND
( 16.7 UDP sosend 13.6 i gnmp_sendreport)
et her _out put type edst ac_enaddr( 3-26)
ac_enaddr
et her _header ac_enaddr et her _header
mbuf 32 bit CRC CRC
4-18
if_ethersubr.c
168 s = splimp();
169 /*
170 * Queue message on interface, and start output if interface
171 * not yet active.
172 */
173 if (IF_QFULL(&ifp->if_snd)) {
174 IF_DROP (&ifp->if_snd);
175 splx(s);
176 senderr (ENOBUFS) ;
177 }
178 IF_ENQUEUE (&ifp->if_snd, m);
179 if ((ifp->if_flags & IFF_OACTIVE) == 0)
180 (*ifp->if_start) (ifp);
181 splx(s);
182 ifp->if_obytes += len + sizeof (struct ether_header);
183 if (m~->m_flags & M_MCAST)
184 ifp->if_omcasts++;
185 return (error);
186 bad:
187 if (m)
188 m_freem(m) ;
189 return (error);
190 .
} if_ethersubr.c
4-18 et her _out put
168-185 et her _out put ENOBUFS
if_start
186-190 senderr bad
435 lestart
| estart LANCE
et her _out put ( 4-18)
if_start | estart
| estart

| estart
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4-19 lestart |estart splinp
- if le.c
325 lestart (ifp)
326 struct ifnet *ifp;
327 {
328 struct le_softc *le = &le_softc[ifp->if_unit];
329 struct letmd *tmd;
330 struct mbuf *m;
331 int len;
332 if ((le-»>sc_if.if_flags & IFF_RUNNING) == 0)
333 return (0);
335 do {
340 IF_DEQUEUE(&le->sc_if.if_snd, m);
341 if (m == 0)
342 return (0);
343 len = leput(le->sc_r2->ler2_tbuf([le->sc_tmd], m);
344 /*
345 * If bpf is listening on this interface, let it
346 * gee the packet before we commit it to the wire.
347 */
348 if (ifp->if_bpf)
349 bpf_tap(ifp->if_bpf, le->sc_r2->ler2_tbuf[le->sc_tmd],
350 len);
359 } while (++le->sc_txcnt < LETBUF);
360 le->sc_if.if_flags |= IFF_OACTIVE;
361 return (0);
362 } .
if le.c
4-19 | estart
1
325-333 | estart
2.
335-342 | estart
3. BPF
343-350 leput m | eput
BPF bpf tap

4,
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359 | e->sc_txcnt LETBUF | estart
LANCE LETBUF
| e->sc_txcnt
5.
360-362 |l estart ifnet | FF_OACTI VE
[Jacobson 19984]
LANCE ( )
NFS NFS UDP (
8192 ) 1P LANCE
NFS UDP
Jacobson Sun LANCE
4.4 ioctl
i octl
i octl
int ioctl(int fd, unsigned |ong com );
fd
i octl com “ ”
i octl
i octl
15
17 ioctl i octl
ioctl
i octl 4-20
SI0CGIFCONF struct ifconf f ifconf
SIO0CGIFFLAGS struct ifreq *| ifioctl
SIOCGIFMETRIC | struct ifreq *| ifioctl
SIOCSIFFLAGS struct ifreq *| ifioctl
SIOCSIFMETRIC | struct ifreq *| ifioctl
4-20 ioctl
ioctl ( com

4-21 i octl
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{( G

L s

soo_ioctl

pr_usrreq

if_ioctl

441 ifioctl
i octl 4-20 5 4-22 i fioctl

394-405 SI OCGl FCONF i fi octl i fconf
406-410 ioctl ifreq
i fnet ifr->ifr_nanme (

“100") i fioctl ENXI O

4-29

447-454 i octl i fioctl

y

i freq

i funit

sl 0" “

P UDP udp_usrreq

| el”
cnd
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6-10 23.10 udp_usrreq

switch 0

394 int ¢C

395 ifioctl(so, cmd, data, p)

396 struct socket *so;

397 int cmd;

398 caddr_t data;

399 struct proc *p;

400 {

401 struct ifnet *ifp;

402 struct ifreq *ifr;

403 int error;

404 if (cmd == SIOCGIFCONF)

405 return (ifconf(cmd, data));

406 ifr = (struct ifreq *) data;

407 ifp = ifunit(ifr->ifr_name);

408 if (ifp == 0)

409 return (ENXIO);

410 switch (emd) {

447 default:

448 if (so->so_proto == 0)

449 return (EOPNOTSUPP);

450 return ((*so->so_proto->pr_usrreq) (so, PRU_CONTROL,

451 cmd, data, ifp));

452 }

453 return (0);

454 ) e

4-22 ifioctl S Q03 FOONF
4.4.2 ifconf
i fconf

ifreg ifconf 4-23 4-24
262-279 ifreq i fr_name

i octl
292-300 i fconf ifc_len ifc_buf

i fconf ifreq i fconf
i fr_addr ifregqg ifreq
i fr_addr( sockaddr ) sockaddr
sa_len 4-25 i fconf
4-25

4-26 i fconf

462-474 i fconf cmd dat a i fconf
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. ifh
262 struct ifreq {
263 #define IFNAMSIZ 16
264 char ifr_name [IFNAMSIZ]; /* if name, e.g. "en0" */
265 union {
266 struct sockaddr ifru_addr;
267 struct sockaddr ifru_dstaddr;
268 struct sockaddr ifru_broadaddr;
269 short ifru_flags:
270 int ifru_metric;
271 caddr_t ifru_data;
272 } ifr_ifru;
273 #define ifr_addr ifr_ifru.ifru_addr /* address */
274 #define ifr dstaddr ifr_ ifru.ifru dstaddr /* other end of p-to-p link */
275 #define ifr_ broadaddr ifr_ifru.ifru_broadaddr /* broadcast address */
276 #define ifr_flags ifr_ifru.ifru_flags /* flags */
277 #define ifr_metric ifr ifru.ifru_metric /* metric */
278 #define ifr data ifr_ifru.ifru_data /* for use by interface */
279 };
ifh
4-23 ifreq
, ifh
292 struct ifconf {
293 int ifc_len; /* size of associated buffer */
294 union {
295 caddr_t ifcu_buf;
296 struct ifreq *ifcu_req;
297 } ifc_ifcu;
298 #define ifc_buf ifc_ifcu.ifcu_buf /* buffer address */
299 #define ifc req ifc_ifcu.ifcu_reg /* array of structures returned */
300 };
ifh

data (process)

-ocknddr_in{ig]

sockaddrx_di()

]

sockaddr in{) |

4-24 i f conf
ife |
i
ifconf{)} ! ifconf(}
ifc_len : ifc_len
ifc_buf I : ifc_buf |
|
1
1
ifrp| —|—-—:—. 510
) sl0
' ifreq() : wel
ifr| ifr name | ifr_addr |} - 1 -» wed
! wel
1
| lo0
ep : 100
]
|
1
!
l
!
4-25 ifconf

sockaddr_iso(}

]

sockaddx_dl{)

sockaddr_in{)

sockaddr_dl ()} I
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462 int
463 ifconf (cmd, data)
464 int cmd;
465 caddr_t data;
466 {
467 struct ifconf *ifc = (struct ifconf *) data;
468 struct ifnet *ifp = ifnet;
469 struct ifaddr *ifa;
470 char *cp, *ep;
471 struct ifreq ifr, *ifrp;
472 int space = ifc->ifc_len, error = 0;
473 ifrp = ifc->ifc_req;
474 ep = ifr.ifr_name + sizeof (ifr.ifr_name) - 2;
475 for (; space > sizeof(ifr) && ifp; ifp = ifp->if next) {
476 strncpy (ifr.ifr_name, ifp->if_name, sizeof(ifr.ifr_ name) - 2);
477 for (cp = ifr.ifr_name; cp < ep && *cp; Cp++)
478 continue;
479 *cp++ = ‘0’ + ifp->if_unit;
480 *cp = ‘'\0’';
481 if ((ifa = ifp->if_addrlist) == 0) {
482 bzero((caddr_t) & ifr.ifr_addr, sizeof (ifr.ifr addr));
483 error = copyout((caddr_t) & ifr, (caddr_t) ifrp,
484 sizeof(ifr));
485 if (error)
486 break;
487 space -= sizeof (ifr), ifrp++;
488 } else
489 for (; space > sizeof (ifr) && ifa; ifa = ifa->ifa_next)
490 struct sockaddr *sa = ifa->ifa_addr;
491 if (sa->sa_len <= sizeof(*sa)) {
492 ifr.ifr_addr = *sa;
493 error = copyout(({caddr_t) & ifr, (caddr_t) ifrp,
494 sizeof (ifr));
495 ifrp++;
496 } else {
497 space -= sa->sa_len - sizeof(*sa);
498 if (space < sizeof(ifr))
499 break;
500 error = copyout((caddr_t) & ifr, (caddr_t) ifrp,
501 sizeof (ifr.ifr_name));
502 if (error == 0)
503 error = copyout({caddr_t) sa,
504 (caddr_t) & ifrp->ifr_addr, sa->sa_len);
505 ifrp = (struct ifreq *)
506 (sa~->sa_len + (caddr_t) & ifrp->ifr_addr);
507 }
508 if (error)
509 break;
510 space -= sizeof (ifr);
511 }
512 }
513 ife->ifc_len -= space;
514 return (error);
515 }
4-26 i f conf
ifc i fconf data ifp ifnet( )
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ifa cp ifr ifr
ifreq ifrg
space cp
ep
475-488 for ifr_name
ifr_name if _unit 0
ifreq space ifrp
489-515 for ifr
ifr sockaddr ifr
space ifrp
(ifc->ifc_len) i f conf i octl i fconf
i fconf
4.4.3
4-27 SLIP
ifnet: le_softc[0]: sl_softc[0]: loif:
L ifnet{) ifnet{)} ifnet(} J— )
arpcom(} sl_softc(}
ifnet_addrs: le_softc{}
ifaddr(} ifaddr() ifaddr{)

By

sockaddr_di1{}

sockaddr_d1{)}

sockaddr_dl{}

sockaddr_di1{}

sockaddr_dl1{)

sockaddr_dl{}

4-28

struct ifconf ifc;
char buffer[144];
int s;

ifc.ifc_len = 144;

4-27

ifc

buf f er

/* SIOCGIFCONF adjusts this */
/* contains interface addresses when ioctl returns */
/* any socket */

ifc.ifc_buf = buffer;

if (ioctl(s,

SIOCGIFCONF, &ifc) < 0 ) {

perror{"ioctl failed");

exit(1);

SI OCGl FCONF

4-28

108 (3% 36) i octl

ifc_len
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4
144 108 sockaddr _dl 36
16 16 3
&ifc
‘ ifconf{}
ifc_len 108
ifc_buf
ifr_name[] . ifr_addr
f— G ) > @ )
1]elo 2018 1 |6[3|6}0]|1]|e|O 36
s(1]0 20[18{ 2 [28|3]|0|0|s|1(0 36
1|oj0 018} 3 [24/3|0|0|1|o]|0O 36
36
4-28 S 03 FGON-
i fr_addr sockaddr (20 )
(18 AF_LINK) sdl _i ndex sdl _type
( I'FT_ETHER I FT_SLIP |FT_LOOP 6 28 24)

sa_nl en( ) sa_al en( ) sa_slen(
) sa_nlen 3 sa_alen 6 SLIP
sa_alen 0 sa_slen 0
( ) SLIP
sockaddr _dlI
sockaddr _dlI ( 4-27 )
( IP OSlI )
sockaddr _dlI
4.4.4 i oct |
4-20 (SI OCGl FFLAGS Sl OCAl FMETRI C - SI OCSI FFLAGS
SI OCSI FMETRI C) i fioctl 4-29 case
1. SIOCGIFLAGS SIOCGIFMETRIC
410-416 SI OCGxxx i fioctl if flags if_metric
ifreq ifr_flags

ifr_metric( 4-23)
2. SIOCSIFFLAGS
417-429
if _down if _up
3. IFF_CANTCHAGE

430-434 3-7 Gfp->if_f1l &gs
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| FF_CANTCHANGE) Gfr->ifr_fl ags~
| FF_CANTCHANGE)
ifp->if_flags if _ioctl (
LANCE | ei oct| —— 4-31)
, ifc
410 switch (cmd) {
411 case SIOCGIFFLAGS:
412 ifr->ifr flags = ifp->if_flags;
413 break;
414 case STIOCGIFMETRIC:
415 ifr->ifr_metric = ifp->if metric;
416 break;
417 case SIOCSIFFLAGS:
418 if (error = suser(p->p_ucred, &p->p_acflag))
419 return (error);
420 if (ifp->if_flags & IFF_UP && (ifr->ifr_flags & IFF_UP) == 0) {
421 int s = splimp();
422 if_down(ifp):
423 splx(s);
424 }
425 if (ifr->ifr flags & IFF_UP && (ifp->if_flags & IFF_UP) == 0) {
426 int s = splimp();
427 if_up(ifp):
428 splx(s);
429 }
430 ifp->if_flags = (ifp->if_ flags & IFF_CANTCHANGE) |
431 (ifr->ifr_flags & ~IFF_CANTCHANGE) ;
432 if (ifp->if_ioctl)
433 (void) (*ifp->if_ioctl) (ifp, cmd, data);
434 break;
435 case SIOCSIFMETRIC:
436 if (error = suser(p->p_ucred, &p->p_acflag))
437 return (error);
438 ifp->if_metric = ifr->ifr_metric;
439 break; .
if.c
4-29 ifioctl
4. SIOCSIFMETRIC
435-439 i fioctl
if_metric
445 if_down if_up
ifconfig SI OCSI FFLAGS
| FF_UP 4-30 if_down if_up
292-302 | FF_UP
pfctlinput(7.7 ) PRC_| FDOWN
oSl IP

TCP UDP
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i f_qflush rt_ifmsg TCP
UDP
308-315 | FF_UP rt_ifmsg
292 void e

293 if_down(ifp)
294 struct ifnet *ifp;

295 {

296 struct ifaddr *ifa;

297 ifp->if_flags &= ~“IFF_UP;

298 for (ifa = ifp->if_addrlist; ifa; ifa = ifa->ifa_ next)
299 pfctlinput (PRC_IFDOWN, ifa->ifa_addr);

300 if_qgflush(&ifp->if_snd);

301 rt_ifmsg(ifp);

302 }

308 void

309 if_up(ifp)
310 struct ifnet *ifp;

311 {
312 struct ifaddr *ifa;
313 ifp->if_flags |= IFF_UP;
314 rt_ifmsg(ifp);
315 } 5
if.c
4-30 if_down if_up
4.4.6 SLIP
4-29 S| OCSI FFLAGS i fioctl if_ioctl
slioctl |oioctl i fioctl
El NVAL 4-31 | eioctl LANCE SI OCSI FFLAGS
614 leioctl(ifp, cmd, data) if dec
615 struct ifnet *ifp;
616 int cmd;
617 caddr_t data;
618 {
619 struct ifaddr *ifa = (struct ifaddr *) data;
620 struct le_softc *le = &le_softc{ifp->if_unit];
621 struct leregl *lerl = le->sc_rl;
622 int s = splimp(), error = 0;
623 switch (cmd) {

638 case SIOCSIFFLAGS:

4-31 | ei octl S S FRAS
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639 if ((ifp->if_flags & IFF_UP) == 0 &&
640 ifp->if_flags & IFF_RUNNING) {
641 LERDWR (le->sc_r0, LE_STOP, lerl->lerl_rdp);
642 ifp->if_flags &= ~IFF_RUNNING;
643 } else if (ifp->if_flags & IFF _UP &&
644 (ifp->if_flags & IFF_RUNNING) == 0)
645 leinit(ifp->if_unit);
646 /*
647 * If the state of the promiscuous bit changes, the interface
648 * must be reset to effect the change.
649 */
650 if (((ifp->if_flags "~ le->sc_iflags) & IFF_PROMISC) &&
651 (ifp->if_flags & IFF_RUNNING)) {
652 le->sc_iflags = ifp->if_flags;
653 lereset (ifp->if_unit);
654 lestart (ifp);
655 }
656 break;

672 default:
673 error = EINVAL;
674 }
675 splx(s);
676 return (error);
677 } ,
if le.c
4-31 ()
614-623 | eioctl dat a i faddr ifa
l e ifp->if_unit le_softc cmd switch
638-656 4-31 case S| OCSI FFLAGS i fioctl | ei oct |
(
| FF_UP)
| FF_PROM SC | FF_PROM SC
672-677 def aul t El NVAL
4.5
LANCE
802.3 21 IP
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