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3.1
Net/3
( )
Net/3
(best-effort)
Net/3
1) AMD 7990 LANCE
2) IP(SLIP)
3)
3.2
C
C 8 3-1
sys/ socket. h
net/if.h
net/if_dl.h
kern/init_main.c
net/if.c
net/if_loop.c
net/if_sl.c SLIP
hp300/dev/if_le.c LANCE
31
3.2.1



50 TCP/IP 2

China=pupeto

pdevi ni t struct pdevinit] SLIP
i fnet struct ifnet * i fnet
ifnet_addrs struct ifaddr **
i f_indexlim i nt i fnet _addrs
i f_index int
i f gmax! en int
hz int (7))
3-2
3.2.2 SNMP
Net/3
(SNMP MIB-I11) TCP/IP
RFC 1213 [McCloghrie and Rose 1991] SNMP MIB-II 3-3
SNMP
System
Interfaces
Address Translation ( )
IP IP
ICMP ICMP
TCP TCP
UDP UDP
EGP EGP
Transmission
SNMP SNMP
3-3 MIB-II SNMP
Net/3 SNMP Net/3 SNMP
SNMP 2.2
Net/3 MIB-I1 SNMP
MIB-II (1)
(2 (3)
ISODE Net/3 SNMP ISODE B
3-4 SNMP 4-7
SNMP Net/3
i f Number if_index + 1 i f_index
0 1 i f Number

3-4

SNMP

10
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3.3 ifnet
i fnet
i fnet i fnet
3-5 ifnet{}
3-5 3 i faddr ;
N[
N
Internet QOSI ifaddr(} -
Internet OSI 7
N
Internet ifaddr{}
oSl ( 35 ) :L?
i fnet ( 3-5 35 i fnet
) i faddr
Net/3
Internet
Net/2
P
i fnet
L]
L[]
L]
L]
L]
3-6 i fnet
ifh
80 struct ifnet {
81 struct ifnet *if_next; /* all struct ifnets are chained */
82 struct ifaddr *if_addrlist; /* linked list of addresses per if */
83 char *if name; /* name, e.g. ‘le’ or ‘lo’ */
84 short if unit; /* sub-unit for lower level driver */
85 u_short if_ index; /* numeric abbreviation for this if */
86 short if_flags; /* Figure 3.7 */
87 short if_timer; /* time ’'til if_watchdog called */
88 int if_pcount; /* number of promiscuous listeners */
89 caddr_t if_bpf; /* packet filter structure */ fh
if.
3-6 ifnet
80-82 if _next i fnet i f_attach
i f_addrlist i faddr ( 3-16)

i faddr
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83-86 if_name

SLI P
if_unit O 1 if_index

if_unit
sysct |

P

if_flags
7 ”
SI OCSI FFLAGS

if_unit
i f_name “ sl”

( 19.14 )
SLIP

i f_index
3-
4.4 S| OCGI FFLAGS

if_flags

IFF_BROADCAST
IFF_MULTICAST
IFF_POINTOPOINT
I1FF_LOOPBACK
IFF_OACTIVE
IFF_RUNNING
IFF_SIMPLEX

IFF_LINKO
IFF_LINK1
IFF_LINK2

IFF_ALLMULTI
IFF_DEBUG
IFF_NOARP
IFF_NOTRAILERS
IFF_PROMISC
IFF_UP

ARP

37 if_flags

| FF_BROADCAST | FF_PO NTOPO NT

| FF_CANTCHANGE

(I FF_LI NKx)

87 if _tinmer

3.BSD
88-89

BPF BPF 31

i fnet

i f_pcount

“ ”

SLIP

i f_wat chdog

i f_bpf BSD (BPF) BPF

3-8
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. ifh
90 struct if_data {
91 /* generic interface information */
92 u_char ifi_type; /* Figure 3.9 */
93 u_char ifi_addrlen; /* media address length */
94 u_char ifi_hdrlen; /* media header length */
95 u_long ifi_mtu; /* maximum transmission unit */
96 u_long ifi_metric; /* routing metric (external only) */
97 u_long ifi_baudrate; /* linespeed */

138 #define if_mtu if_data.ifi_mtu

139 #define if_type if_data.ifi_type

140 #define if_addrlen if_data.ifi_addrlen
141 #define if_hdrlen if_data.ifi_hdrlen
142 #define if_metric if_data.ifi_metric
143 #define if_ baudrate if_data.ifi_baudrate

ifh
3-8 ifnet
Net/3 138 ~143 #defi ne i fnet
4,
90-92 if_type 3-9 net/if_types.h
if_type
if_type
IFT_OTHER
IFT_ETHER
IFT_15088023 |EEE 802.3 (CSMA/CD)
IFT_1S088025 |EEE 802.5
IFT_FDDI
IFT_LOOP
IFT_SLIP P
39 if_type
93-94 if_addrlen if_hdrlen
6 14 ( 4-8)
95 if _mu
1500
96-97 if_nmetric 0 i f_baudrate
SLIP
3-10 i fnet
5
98-111

if _collisions 1 if_noproto
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IP osl ) IP SLIP
if_noproto 1

98 /* volatile statistics */

99 u_long ifi_ipackets; /* #packets received on interface */
100 u_long ifi_ierrors; /* #input errors on interface */

101 u_long ifi_opackets; /* #packets sent on interface */

102 u_long 1ifi_oerrors; /* #output errors on interface */

103 u_long ifi_collisions; /* #collisions on csma interfaces */
104 u_long ifi_ibytes; /* #bytes received */

105 u_long 1ifi_obytes; /* #bytes sent */

106 u_long ifi_imcasts; /* #packets received via multicast */
107 u_long ifi_omcasts; /* #packets sent via multicast */

108 u_long ifi_igdrops; /* #packets dropped on input, for this
109 interface */
110 u_long ifi_noproto; /* #packets destined for unsupported
111 protocol */

112 struct timeval ifi_lastchange; /* last updated */
113 } if_data;

144 #define if_ipackets if_data.ifi_ipackets

145 #define if_ierrors if_data.ifi_ierrors

146 #define if_opackets if_data.ifi_opackets

147 #define if_oerrors 1if_data.ifi_oerrors

148 #define if_collisions if_data.ifi_collisions
149 #define if_ibytes if_data.ifi_ibytes

150 #define if_obytes if_data.ifi_obytes

151 #define if_imcasts if_data.ifi_imcasts

152 #define if_omcasts if_data.ifi_omcasts

153 #define if_iqdrops if_data.ifi_igdrops

154 #define if_noproto if_data.ifi_noproto

155 #define if_lastchange if_data.ifi_lastchange

3-10 i fnet
Net/1 i fnet
SNMP MIB-I1
i f_iqdrops SLI P | F_DROP SLIP
if snd.ifq drops ( 3-13) 1 SNMP
i fg_drops BSD ISODE SNMP i f_iqgdrops
if_snd.ifqg_drops
6.
112-113 if _| astchange
Net/3 144 155 #defi ne i fnet

i fnet 3-11
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ifh
114 /* procedure handles */
115 int (*if_init) /* init routine */
116 (int);
117 int (*if_output) /* output routine (enqueue) */
118 {(struct ifnet *, struct mbuf *, struct sockaddr *,
119 struct rtentry *); )
120 int (*if_start) /* initiate output routine */
121 (struct ifnet *);
122 int (*if_done) /* output complete routine */
123 (struct ifnet *); /* (XXX not used; fake prototype) */
124 int (*if ioctl) /* ioctl routine */
125 (struct ifnet *, int, caddr_t);
126 int (*1f_reset)
127 (int) ; /* new autoconfig will permit removal */
128 int (*1f_watchdog) /* timer routine */
129 (int); .
ifh
3-11 i fnet
7.
114-129 i fnet 7
3-12
Net/3 [* XXX */
i f_done
Net/3
if_init
i f _out put
if_start
i f_done ( )
if_ioctl 1/0
if_reset
i f _wat chdog
3-12 i fnet
4 SLIP i fnet
ifp i fnet
(*ifp->if_start)(ifp)
if_start
i fnet 3-13
130-137 if_snd i fnet
i fg_head ( ) ifg_tai
if _len i fg_maxl en

50( i fgmax! en
| FQ_MAXLEN ) mbuf i fq_drops
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3-14

130
131
132
133
134
135
136
137

struct ifqueue {
struct mbuf *ifg head;
struct mbuf *ifg tail;
int ifq len;
int ifg maxlen;
int ifq drops;

} if_snd;

/*
/*
};

/* current length of gueue */
/* maximum length of queue */

packets dropped because of full queue */
output queue */

3-13

i fnet

ifh

I F_

QFULL ifq

int |F_QFULL(struct if

queue *ifq);

I F_

DROP | F_DROP ifq

void | F_DROP(struct if

ifg_drops 1

gueue *ifq);

I F_

ENQUEUE m

ifq
voi d | F_ENQUEUE( st ruct

mbuf

i f queue *ifq,

m_next pkt

struct mbuf *m);

I F_

PREPEND m

ifq
voi d | F_PREPEND( st ruct

i f queue *ifq,

struct mbuf *m);

I F_

DEQUEUE ifq

voi d | F_DEQUEUE( st ruct

m

i f queue *ifq,

m

struct nbuf *m);

if

gf l ush ifq

voidif_qgflush(struct

i fqueueify);

S

3-14 fiqueue

net/if.h

= splimp();

if (IF_QFULL(ing)) {

IF_DROP(inqg);
m_freem(m);

} else

IF_ENQUEUE(ing, m);

splx(s);

TCP
splinmp splx

m freem
spl x

spl x
m freem

| F_DROP

mbuf
m freem

i f_qgflush net/if.c

/* queue is full, drop new packet */

/* there is room, add to end of queue */

ifg_drops 1

( UDP)

splinm
(25 )



Chinaspubecom

3
3.4 ifaddr
i faddr 3-15
i faddr
i faddr
TCP/IP Net/3
TCP/IP
: ifh
217 struct ifaddr {
218 struct ifaddr *ifa_next; /* next address for interface */
219 struct ifnet *ifa_ifp; /* back-pointer to interface */
220 struct sockaddr *ifa_addr; /* address of interface */
221 struct sockaddr *ifa_dstaddr; /* other end of p-to-p link */
222 #define ifa broadaddr ifa_dstaddr /* broadcast address interface */
223 struct sockaddr *ifa_netmask; /* used to determine subnet */
224 void (*ifa_rtrequest) (); /* check or clean routes */
225 u_short ifa_flags; /* mostly rt_flags for cloning */
226 short ifa_refcnt; /* references to this structure */
227 int ifa_metric; /* cost for this interface */
228 };
ifh
3-15 i faddr
217-219 i faddr i fa_next ifnet(}
if_next ... »>
) . . if_addrlist—
i fnet ifa ifp 3-16
i fnet ifaddr
220 ifa_addr ifaddr{}
ifa_net mask M- ifa ifp
. ifa_next —
i fa_addr
1
kaddr 1faddr ()
0 soc N ifa_ifp
(35 ) 3-38 ifa_next
IP IP
221-223 i fa dstaddr(
i fa_broadaddr)
( ) i fnet
| FF_BROADCAST | FF_PO NTOPOI NT )
- - 3-16 i fnet i faddr
( 37)
224-228 ifa_rtrequest ifa_flags ifa_netric
ifa refcnt i faddr | FAFREE 0
S| OCDI FADDR oct | i faddr
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i faddr | FAFREE 1
| FAFREE i fafree
3.5 sockaddr
Net/3 sockaddr
3-17 BSD —_— osockaddr 3-18
socket.h
120 struct sockaddr {
121 u_char sa_len; /* total length */
122 u_char sa_family; /* address family (Figure 3.19) */
123 char sa_datal[l4]; /* actually longer; address value */
124 };

271 struct osockaddr {

272 u_short sa_family; /* address family (Figure 3.19) */
273 char sa_datal[l4]; /* up to 14 bytes of direct address */
274 };
socket.h
3-17 sockaddr osockaddr
( family
sockaddr{(}|len data
11 14
osockaddr{}| family data
2 14
3-18 sockaddr osockaddr ( sa )
sa_
1. Sockaddr
120-124 Net/3 sockaddr
sa_len (OSI  Unix ) sa_famly
3-19 (address family)
AF_UNSPEC sockaddr
sa len sa famly sockaddr
sa_data sa_dat a 14
sockaddr sa_data 253 sa_len
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3
sa_| en .
sa_famly
sa famly 256
AF_INET Internet
C AF_1S0,AF_0SI osl
AF_UNIX Unix
AF_ROUTE
sockaddr AF_LINK
. AF_UNSPEC ( )
sa_len sa famly
sa_data sa_data 3-19 safamly
6
Internet sockaddr _in IP
2. Osockaddr
271-274 osockaddr 4.3BSD Reno sockaddr
oSl
oSl Net/3 sockaddr
osockaddr
3.6 ifnet ifaddr
i fnet ifaddr
i fnet ifaddr
i fnet ifaddr
i fnet
( ) 3-20 i fnet
le_softc(0]:
ifnet(} arpcon(}
le_softc()
sl_softc[0]:
SLIP }“"“” s1_softc()
loif:
}ifnot{}
3-20 i f net
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i fnet
ifnet{}
i fnet o
3-20 SLIP r ;_
Sof tc 0 ifaddr{) —
< sockaddr_dl{)
arpcom( 3-26) sockaddr_4a1{}
(ARP)
e N
l e_softc( 3-25) LANCE ifaddr{} |
Internet
in ifaddr()}.
. .
i faddr
. . ( —
in_ifaddr (6.5 ) osl ifaddr{) ——l
i so_i faddr osl 1
iso_ifaddar{}
~
i faddr 3-21 Internet
sockaddr_dl oSl
) sockaddr _dI 0Osl ARP
3-21 Internet (0N 3.11
(i faddr sockaddr | d )
3.7
SLIP
pdevi ni t pdevi ni t ( 3-22)
struct pdevinit pdevinit[] = {
{ slattach, 1 },
{ loopattach, 1 },
{0, 0}
};
P device.h
120 struct pdevinit {
121 void (*pdev_attach) (int); /* attach function */
122 int pdev_count; /* number of devices */
123 };
device.h
3-22 pdevi ni t
120-123 SLIP pdevi nit pdev_attach
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slattach | oopattach attach pdev_count

SLIP
mai n 3-23

SLIP

init_main.c

70 main(framep)
71 void *framep;

72 {
96 cpu_startup() /* locate and initialize devices */
*
172 /* Attach pseudo-devices. (e.g., SLIP and loopback interfaces) */
173 for (pdev = pdevinit; pdev->pdev_attach != NULL; pdev++)
174 (*pdev->pdev_attach) (pdev->pdev_count);
175 /*
176 * Initialize protocols. Block reception of incoming packets
177 * until everything is ready.
178 */
179 s = splimp();
180 ifinit () ; /* initialize network interfaces */
181 domaininit(); /* initialize protocol domains */
182 splx(s);
231 /* The scheduler is an infinite loop. */
232 scheduler() ;
233 /* NOTREACHED */
234 } .. ,
init_main.c
3-23 nmain
70-96 cpu_startup
97-174 pdevi ni t pdev_attach

175-234 ifinit domaininit
ifinit domaininit 7
SLIP
3.8

cpu_startup

schedul er

3-24
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I fnet if_attach LANCE | eat t ach
3-25 le_softc SLIP sl attach
i fnet ( 3-20) | oopattach
1l.le_softc 3-24
69-95 if_le.c le_softc (
NLE ) sc_ac arpcom
sc_if sc_addr i fnet
arpcomsc_ac) 3-26
if le.c
69 struct le_softc {
70 struct arpcom sc_ac; /* common Ethernet structures */
71 #define sc_if sc_ac.ac_if /* network-visible interface */

72 #define sc_addr sc_ac.ac_enaddr /* hardware Ethernet address */

95 } le_softc([NLE];

if le.c
3-25 e softc
if_etherh
95 struct arpcom {
96 struct ifnet ac_if; /* network-visible interface */
97 u_char ac_enaddr[6]; /* ethernet hardware address */
98 struct in_addr ac_ipaddr; /* copy of ip address - XXX */
99 struct ether_multi *ac_multiaddrs; /* list of ether multicast addrs */
100 int ac_multicnt; /* length of ac_multiaddrs list */
101 }; s
if_ether.h
3-26 ar pcom
2.arpcom
95-101 arpcom ac_if i fnet 3-20 ac_enaddr
cpu_startup LANCE
| eattach ( 3-27) ac_i paddr
IP 6.6
IP 6.3 ac_nultiaddrs ether_multi
ac_rmul ticnt 12
3-27 LANCE
106-115 LANCE | eattach
hp_devi ce HP
HP
e i fnet ( 320 ifp sc_if

i fnet 3-27
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106 leattach (hd)
107 struct hp_device *hd;

if le.c

108 {
109 struct lereg0 *ler0;
110 struct lereg2 *ler2;
111 struct lereg2 *lemem = 0;
112 struct le_softc *le = &le_softclhd->hp_unit];
113 struct ifnet *ifp = &le->sc_if;
114 char *Cp;
115 int i;
126 /*
127 * Read the ethernet address off the board, one nibble at a time.
128 */
129 cp = (char *) (lestd[3] + (int) hd->hp_addr);
130 for (i = 0; 1 < sizeof(le->sc_addr); i++) {
131 le->sc_addr([i] = (*++cp & OXF) << 4;
132 Cp++;
133 le->sc_addr[i] |= *++cp & OxF;
134 Cp++;
135 }
136 printf("le%d: hardware address %s\n", hd->hp_unit,
137 ether_sprintf(le->sc_addr));
150 ifp->if_unit = hd->hp_unit;
151 ifp->if_name = "le";
152 ifp->if_mtu = ETHERMTU;
153 ifp->if_init = leinit;
154 ifp->if_reset = lereset;
155 ifp->if_ioctl = leioctl;
156 ifp->if_output = ether_output;
157 ifp->if_start = lestart;
158 ifp->if_flags = IFF_BROADCAST | IFF_SIMPLEX | IFF_MULTICAST;
159 bpfattach(&ifp->if_bpf, ifp, DLT_EN10MB, sizeof (struct ether_header));
160 if_attach(ifp); .
161 return (1);
162 }
if le.c
3-27 | eattach
3.
126-137 LANCE (4 bit)
sc_addr( sc_ac.ac_enaddr— 3-26)
| estd hp_addr hp_addr
LANCE
printf
4, i fnet

150-157 leattach hp_device

if _unit
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if _name “ |e” if _mu 1500 (ETHERMTU)
if init if_reset if_ioctl if_ output it _start
41
158 | FF_BROADCAST LANCE
| FF_SI MPLEX | FF_MULTI CAST
159-162 bpfattach BPF 31-8 if_attach
i fnet (3.11 )
3.9 SLIP
SLIP cpu_startup mai n
SLIP pdevinit pdev_attach sl attach SLIP
SLIP 3-28 sl _softc
if_slvar.h
43 struct sl_softc {
44 struct ifnet sc_if; /* network-visible interface */
45 struct ifqueue sc_fastq; /* interactive output queue */
46 struct tty *sc_ttyp; /* pointer to tty structure */
47 u_char *sc_mp; /* pointer to next available buf char */
48 u_char *sc_ep; /* pointer to last available buf char */
49 u_char *sc_buf; /* input buffer */
50 u_int sc_flags; /* Figure 3.29 */
51 u_int sc_escape; /* =1 if last char input was FRAME_ESCAPE */
52 struct slcompress sc_comp; /* tcp compression data */
53 caddr_t sc_bpf; /* BPF data */
54 }; )
if_slvarh
3-28 sl _softc
43-54 sl _softc i fnet
i fnet SLIP sc_fastq
sc_ttyp sc_buf sc_ep SLIP
sc_np
SLIP 4 3-29
sc_softc
SC_COWPRESS sc_if.if_flags | FF_LI NKO TCP
SC_NO CWP sc_if.if_flags I FF_LI NK1 ICMP
SC_AUTOCOWP sc_if.if_flags I FF_LI NK2 TCP
SC_ERROR sc_flags
3-29 SLIP if _flags sc_flags
SLIP ifnet 3
sl _softc
sc_escape IP (5.3 ) TCP (29.13 )
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sc_conp
sc_bpf SLIP BPF
sl _softc slattach 3-30
135-152 | eattach sl attach
sl attach SLIP cpu_startup
mai n pdev_attach SLIP
if _nmu 296 (SLMTU) 20 P 20 TCP 256
(5.3 )
135 void fslc
136 slattach()
137 {
138 struct sl_softc *sc;
139 int i=0;
140 for (sc = sl_softc; i < NSL; sc++) {
141 sc->sc_if.if_name = "sl";
142 sc->sc_if.if_next = NULL;
143 sc->sc_if.if_unit = i++;
144 sc->sc_if.if_mtu = SLMTU;
145 sc->gc_if.if_flags =
146 IFF_POINTOPOINT | SC_AUTOCOMP I IFF_MULTICAST;
147 sc->sc_if.if_type = IFT_SLIP;
148 sc->sc_if.if_ioctl = slioctl;
149 sc->sc_1if.if_output = sloutput;
150 sc->sc_if.if_snd.ifg maxlen = 50;
151 sc->sc_fastqg.ifq _maxlen = 32;
152 if_attach(&sc~->sc_if);
153 bpfattach(&sc->sc_bpf, &sc->sc_if, DLT_SLIP, SLIP_HDRLEN);
154 }
155 } .
if sl.c
3-30 sl attach
SLIP slattach if_flags
| FF_POI NTOPOI NT SC_AUTOCOMP | FF_MJULTI CAST
SLIP if_snd 50 sc_fastq
32 3-42 if_snd 50(i f gmax!| en)
ifinit (
3-42)
if_attach i fnet slattach sc_if
if _attach sc_if sl _softc ifnet
sl attach ( /[etc/netstart)
i oct | (5.3 ) SLIP
153-155 SLIP sl attach bpfattach BPF

3.10
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mai n pdevi nit pdev_attach
| oopattach 3-31 | oopattach
if loop.c
41 void f toop
42 loopattach(n)
43 int n;
44 {
45 struct ifnet *ifp = &loif;
46 ifp->if_name = "lo";
47 ifp->if_mtu = LOMTU;
48 ifp->if_flags = IFF_LOOPBACK | IFF_MULTICAST;
49 ifp->if_joctl = loioctl;
50 ifp->if_output = looutput;
51 ifp->if_type = IFT_LOOP;
52 ifp->if_hdrlen = 0;
53 ifp->if_addrlen = 0;
54 if_attach(ifp);
55 bpfattach(&ifp->if_bpf, ifp, DLT NULL, sizeof(u_int));
56 } .
if_loop.c
3-31
41-56 if_ntu 1536 (LOMTU) if_flags | FF_LOOPBACK
| FF_MJLTI CAST if_hdrlen if_addrlen
0 if_attach i fnet bpfattach BPF
MTU 1576(40 + 3x 512) TCP/IP Solaris 2.3
MTU 8232(40 + 8x 1024) I nternet
40
3.11 if_attach
i f_attach i fnet
i f_attach
3-32 if_attach
ifnet: le_softc[0]: sl_softci0]: loif:
L T ifnet{} ifnet(} ifnet{} T
arpcom{)} 8l_softc() )
ifnet_addrs: le_softc(}
ifaddr(} 1faddr{} ifaddr{}

By

sockaddr_dl1{}

sockaddr_dil{}

sockaddr_dl{}

sockaddr_d1{}

sockaddr_di{}

sockaddr_dl(}

3-32

i fnet
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3-32 i f_attach l e_softc | eattach
sl _softc sl attach i fnet
| oopattach i fnet i fnet
i faddr ( sockaddr _dlI 3-33)
i fnet_addrs
if dLh
55 struct sockaddr_dl {
56 u_char sdl_len; /* Total length of sockaddr */
57 u_char sdl_family; /* AF_LINK */
58 u_short sdl_index; /* if 'Y= 0, system given index for
59 interface */
60 u_char sdl_type; /* interface type (Figure 3.9) */
61 u_char sdl_nlen; /* interface name length, no trailing 0
62 reqgd. */
63 u_char sdl_alen; /* link level address length */
64 u_char sdl_slen; /* link layer selector length */
65 char sdl_data[l2]; /* minimum work area, can be larger;
66 contains both if name and 11 address */
67 }; )
68 #define LLADDR(s) ((caddr_t) ((s)->sdl_data + (s)->sdl_nlen)) if dlh
- if_dl.
3-33 sockaddr_dl
3-20 Il e_softc[0] sl _softc[0]
IP i fconfig
6.6 )
( | e0
bit ) ARP OSl sockaddr _dlI
i faddr
(ifa_ifwithnet  6-32)
sockaddr _dlI 3-33
55-57 3-18 sdl _len sdl _famly
AF LI NK
58 sdl _i ndex 3-32 1 SLIP
2 3 i f_index
60 sdl _type i fnet if_type
61-68 i fnet if _name if_unit
SLIP “ sl Q" “ sl 1"
sdl _dat a sdl _nl en ( SLIP 3)
LLADDR sockaddr _d
sdl _al en
48 bit sockaddr _dlI 3-38

sockaddr _dI

48
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Net/3 sdl _sl en
if_attach i f_index
i fnet _addrs i faddr
i f_attach 3-34 5
59-74 if_attach ifp i fnet
Net/3 i fnet i fnet
whi |l e P
i fnet i fnet if_index 1 ifp
->i f_index
if.c

59 void f

60 if_attach(ifp)

61 struct ifnet *ifp;

62 {

63 unsigned socksize, ifasize;

64 int namelen, unitlen, masklen, ether_output();

65 char workbuf[12], *unitname;

66 struct ifnet **p = &ifnet; /* head of interface list */

67 struct sockaddr_dl *sdl;

68 struct ifaddr *ifa;

69 static int if_indexlim = 8; /* size of ifnet_addrs array */

70 extern void link_rtrequest();

71 while (*p) /* find end of interface list */

72 p = &((*p)->if_next);

73 *p = ifp;

74 ifp->if_index = ++if_index; /* assign next index */

75 /* resize ifnet_addrs array if necessary */

76 if (ifnet_addrs == || if_index >= if_indexlim) {

77 unsigned n = (if_indexlim <<= 1) * sizeof(ifa);

78 struct ifaddr **q = (struct ifaddr **)

79 malloc(n, M_IFADDR, M _WAITOK);

80 if (ifnet_addrs) {

81 becopy ( (caddr_t) ifnet_addrs, (caddr_t) q, n / 2);

82 free((caddr_t) ifnet_addrs, M_IFADDR);

83 }

84 ifnet_addrs = q;

85 } s

if.c
3-34 if _attach

1 i fnet_addrs

75-85 if_attach i fnet_addrs 16(16=8<<1)
if _indexlim if_attach i f_indexlim <<=

3-34 mal l oc free C
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mal | oc M _WAI TOK
M _DONTWAI T
if_attach 3-35
- : ; ifc
86 /* create a Link Level name for this device */
87 unitname = sprint_d((u_int) ifp->if_unit, workbuf, sizeof (workbuf));
88 namelen = strlen(ifp->if_name);
89 unitlen = strlen(unitname);
90 /* compute size of sockaddr_dl structure for this device */
91 #define _offsetof(t, m) ({int) ((caddr_t)&{((t *)0)->m))
92 masklen = _offsetof(struct sockaddr_dl, sdl_datal[0]) +
93 unitlen + namelen;
94 socksize = masklen + ifp->if_addrlen;
95 #define ROUNDUP(a) (1 + (((a) - 1) | (sizeof(long) - 1)))
96 socksize = ROUNDUP(socksize);
97 if (socksize < sizeof (*sdl))
98 socksize = sizeof(*sdl);
29 ifasize = sizeof(*ifa) + 2 * socksize; .
if.c
3-35 if_attach
2.
86-99 if _attach if_unit if_name sprint_d if_unit
wor kbuf maskl en sockaddr _dl sdl _data
(namel en + unitl)en socksi ze
. a_a
| socksize maskl en ifaddr{} ifa_netmask_j
(i f _addrl en) (ROUNDUP)
sockaddr _dlI
sockaddr _dl i fasize i faddr sockaddr_di{}
socksi ze
sockaddr_di{}
sockaddr _dl
i f_attach 3-36  if_attach
3-36
3-36 i faddr sockaddr _dlI
C
3-36 i n_ifaddr i faddr
sockaddr sockaddr _dl
3-37
3.
100-116 bzero sdl i fnet
sockaddr _dl

sdl _len sockaddr _dI sdl _famly AF_LI NK
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if_name wunitname sdl _data
sdl _nl en sdl _i ndex sdl _type
i fnet _addrs ifa ifp ifa_addrlist
i fnet sockaddr _dlI ifa_addr i fnet
arp_rtrequest link _rtrequest
| oop_rtrequest 19 21 ifa_rtrequest arp_rtrequest

linkrtrequest

| oop_rtrequest

sockaddr _dI
. , —— ifc
100 if (ifa = (struct ifaddr *) malloc(ifasize, M_IFADDR, M _WAITOK)) {
101 bzero((caddr_t) ifa, ifasize);
102 /* First: initialize the sockaddr_dl address */
103 sdl = (struct sockaddr_dl *) (ifa + 1);
104 sdl->sdl_len = socksize;
105 sdl->sdl_family = AF_LINK;
106 beopy (ifp->if_name, sdl->sdl_data, namelen);
107 bcopy (unitname, namelen + (caddr_t) sdl->sdl_data, unitlen);
108 sdl->sdl_nlen = (namelen += unitlen);
109 sdl->sdl_index = ifp->if_index;
110 sdl->sdl_type = ifp->if_type;
111 ifnet_addrs{if_index - 1] = ifa;
112 ifa->ifa_ifp = ifp;
113 ifa->ifa_next = ifp->if_addrlist;
114 ifa->ifa_rtrequest = link_rtrequest;
115 ifp->if_addrlist = ifa;
116 ifa->ifa_addr = (struct sockaddr *) sdl; -
117 /* Second: initialize the sockaddr_dl mask */
118 sdl = (struct sockaddr_dl *) (socksize + (caddr_t) sdl);
119 ifa->ifa_netmask = (struct sockaddr *) sdl;
120 sdl->sdl_len = masklen;
121 while (namelen != 0)
122 sdl->sdl_data[--namelen] = Oxff;
123 } i
if.c
3-37 if_attach
4,
117-123 sockaddr _dlI
i fa_net mask i faddr (
) while 1
3-38 sockaddr _dl
if name “ le” if_unit O if_index 1
3-38 ether _ifattach ( 3-41)
3-39 if_attach
i f_attach ether _ifattach 3-40
124-127 ether _ifattach ( | eatt ach)
if_attach sockaddr _dlI

XXX
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sockaddr_dl1({}
(ifa_ifaddr)

sockaddr dl{)}
(ifa_netmask)

£—family

if_indextim-1[ |

if_addrlist—

ifnet_addrs:
| ifaddr{}
+ I ifa_ifp

sockaddr_d1{}

sockaddr_d4d1{}

d

0 ifa_next ——j
1 =

lenfar_-| index
20 |zINk 1 ox6| 3] 6|0 1]|e|0O
1 1 2 1 1 1 1 nlen alen
"_(3 )'l' © )
len
11|10 0 0|00 |0 |fE|£fE|£EE
9
F___——————————data[]—————————————4
L masklen N
™ 11 o
3-38 sockaddr_dl ( sdl _
ifnet: le_softe(}
%—-—» if_next —

3-39 if_attach ifret  sockaddr_dl
; ; : ifc
124 /* XXX -- Temporary fix before changing 10 ethernet drivers */
125 if (ifp->if_output == ether_output)
126 ether_ifattach(ifp);
127 } .
; jc
3-40 if_attach
if_ethersubr.c
338 void f;

339 ether_ifattach(ifp)

340 struct ifnet *ifp;

341 ¢

342 struct ifaddr *ifa;

343 struct sockaddr_dl *sdl;

344 ifp->if_type = IFT_ETHER;

345 ifp->if_addrlen = 6;

346 ifp->if_hdrlen = 14;

347 ifp->if_mtu = ETHERMTU;

348 for (ifa = ifp->if_addrlist; ifa; ifa = ifa->ifa next)
349 if ((sdl = (struct sockaddr_dl *) ifa->ifa_addr) &&

3-41 ether_ifattach
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350 sdl->sdl_family == AF _LINK) {
351 sdl->sdl_type = IFT_ETHER;
352 sdl->sdl_alen = ifp->if addrlen;
353 becopy ((caddr_t) ((struct arpcom *) ifp)->ac_enaddr,
354 LLADDR (sdl), ifp->if_addrlen);
355 break;
356 }
357 1}
if_ethersubr.c
341 ()
5.ether _ifattach
et her _ifattach i fnet
338-357 if _type I|FT_ETHER 6
14 MTU 1500 (ETHERMTU)
| eattach MTU
4.3 for
sockaddr _dlI
arpcom
3.12 ifinit
mai n ( 3-23) ifinit 3-42
43 void zﬁc
44 ifinit()
45 {
46 struct ifnet *ifp;
47 for (ifp = ifnet; ifp; ifp = ifp->if_next)
48 if (ifp->if_snd.ifq maxlen == 0)
49 ifp->if snd.ifq maxlen = ifgmaxlen; /* set default length */
50 if_slowtimo(0);
51 } .
ifc
3-42 ifinit
43-51 for attach
50 (i f gmax!| en)
sendto 65 507 45
if_slowtino
if_timer 0 3-43 if_slowtino

338-343 if_slowtinp arg (74 )
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338 void
339 if_slowtimo(arg)
340 void *arg;
341 {
342 struct ifnet *ifp;
343 int s = splimp();
344 for (ifp = ifnet; ifp; ifp = ifp->if_next) {
345 if (ifp->if_timer == 0 || --ifp->if_timer)
346 continue;
347 if (ifp->if_watchdog)
348 (*ifp->if_watchdog) (ifp->if_unit);
349 }
350 splx(s);
351 timeout (if_slowtimo, (void *) 0, hz / IFNET_SLOWHZ);
352 } .
if.c
3-43 if slowino
344-352 if_slowtimo if_timer O if_timer 0
if slowtim if _timer 1 0 i f_wat chdog
if_slowtino splinm i p_slowtino
ti meout hz/ 1 FNET_SLOWHZ hz 1
( 100) | FNET_SLOWHZ 1
if_slowtinmo
ti meout cal | out [Leffler er al. 1989]
3.13
i fnet ifaddr
i fnet i fnet i fnet
i f_addrs
sockaddr sa_famly sa_len
sockaddr _dl
31 Unix net st at
netstat -i (i f _name)
(if_mu)
3.2 if_slowtim ( 3-43) splinmp splx
3.3 SLIP
3.4 if_hdrlen if_addrlen sl attach

35 SLIP 3-38
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