IP Subnetting: [ ¥ EH#]E

R M
TR S E B = @A

gis89501@cis.nctu.edu.tw ydlin@cis.nctu.edu.tw

EE=S

AR E IS TR E RS Ly > SN EEIEYS 1P
Husi- AR > B ASE AL TP Bl - Netmask ~ DNS SEAHBHE A - KA
fifefe 1P HihikBil Netmask £ host U ke router LU {(E 7=, > AIEFERE

0 R DU S R R - SRR IS BT A SR A JE
T
R

A EFRAM Y Internet | )
32bit B 1P LA A E Network-Prefix Host-Number I

%y > B HE — 261y B Network 32 bits g
Profix + % [ — # £} 55 Host - (56 7 ALAERCEL 70

Number » Z[1[E—Ff7r[1] - HH > Host-Number 255 0 E£/~i% Network HY
Network ID ; Host-Number 425 1 £ ~i%Z Network HYREERRHE -

5 7 AREREE I ETE R > #5458 Network-Prefix FURE A 430 = KEEH > 43
HIE Class A ~ Class B {1 Class C o Z[1Z5—Ff7 o
F— 1 ZKE IP (HSMGIER
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A 0 8 0.0.0.0-127.255.255.255 255.0.0.0
B 10 16 128.0.0.0-191.255.255.255 255.255.0.0
Cc 110 24 192.0.0.0-239.255.255.255 255.255.255.0
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1 172.16.0.0 255.255.0.0 gw1
2 172.16.1.0 255.255.255.0 gw2
3 172.16.2.0 255.255.255.0 gw3
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Subnet Number | Least-Significant 2 bytes Address # of IP
Address
140.113.0.0 00000000.00000000 140.113.0.0-140.113.63.255 2"
140.113.64.0 01000000.00000000 140.113.64.0-140.113.127.255 2"
140.113.128.0 10000000.00000000 140.113.128.0-140.113.191.255 2"
140.113.192.0 11000000.00000000 140.113.192.0-140.113.255.255 2"
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Subnet Number | Least-Significant 2 bytes Address # of IPs
140.113.0.0 00000000.00000000 140.113.0.0-140.113.127.255 2"
140.113.128.0 10000000.00000000 140.113.128.0-140.113.191.255 2"
140.113.192.0 11000000.00000000 140.113.192.0-140.113.223.255 2"
140.113.224.0 11100000.00000000 140.113.224.0-140.113.255.255 2"
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$ ping —c 1 140.113.88.186 > /devinull @
$arp-a
SpeedPC186.cis.nctu.edu.tw (140.113.88.186) at 00:90:27:36:4F:3B [ether] on eth0
$ ping —c 1140.113.179.73 > /dev/null | . ..., @
$arp-a

SpeedPC186.cis.nctu.edu.tw (140.113.88.186) at 00:90:27:36:4F:3B [ether] on eth0
? (140.113.88.254) at 00:20:9C:06:E1:FE [ether] on eth0
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® 23:34:43.199869 arp who-has SpeedPC186.cis.nctu.edu.tw tell 140.113.88.145
0001 0800 06 04 0001 0080 c88c 39d1 8c71 5891 0000 0000 0000 8c71 58ba
23:34:43.200228 arp reply SpeedPC186.cis.nctu.edu.tw is-at 0:90:27:36:4f:3b
0001 0800 06 04 0002 0090 2736 4f3b 8c71 58ba 0080 c88c 39d1 8c71 5891
@ 23:35:27.180271 arp who-has 140.113.88.254 tell 140.113.88.145
0001 0800 06 04 0001 0080 c88c 39d1 8c71 5891 0000 0000 0000 8c71 58fe
23:35:27.181339 arp reply 140.113.88.254 is-at 0:20:9¢:06:e1:fe

0001 0800 0604 0002 0020 9¢c06 e1fe 8c71 58fe 0080 c88c 39d1 8¢c71 5891
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$ ping —c 1140.113.179.73 > /dev/null | . ..., &
$arp-a

ngi13.eic.nctu.edu.tw (140.113.179.73) at 00:20:9C:06:E1:FE [ether] on eth0

$ ping —c 1 140.113.88.254 > [devinull @
$arp-a

? (140.113.88.254) at 00:20:9C:06:E1:FE [ether] on eth0
ngi13.eic.nctu.edu.tw (140.113.179.73) at 00:20:9C:06:E1:FE [ether] on eth0
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® 23:54:39.751972 arp who-has ngi13.eic.nctu.edu.tw tell 140.113.88.145
0001 0800 0604 0001 0080 c88c 39d1 8c71 5891 0000 0000 0000 8c71 b349
23:54:40.118787 arp reply ngi13.eic.nctu.edu.tw is-at 0:20:9¢:06:e1:fe
0001 0800 0604 0002 0020 9c06 e1fe 8c71 b349 0080 c88c 39d1 8c71 5891
@ 23:55:33.724277 arp who-has 140.113.88.254 tell 140.113.88.145
0001 0800 0604 0001 0080 c88c 39d1 8c71 5891 0000 0000 0000 8c71 58fe
23:55:33.725466 arp reply 140.113.88.254 is-at 0:20:9¢:06:e1:fe
0001 0800 0604 0002 0020 9c06 e1fe 8c71 58fe 0080 c88c 39d1 8c71 5891
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WIARFATH ping & tepdump {5 =R BIZE BB E H AR TR E
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# tcpdump —n arp or icmp

tcpdump: listening on eth0

17:16:20.434312 140.113.179.73 > 140.113.179.255: icmp: echo request
17:16:20.434567 arp who-has 140.113.179.73 tell 140.113.179.250
17:16:20.434645 arp reply 140.113.179.73 is-at 0:40:5:30:8e:33
17:16:20.434601 arp who-has 140.113.179.73 tell 140.113.179.180
17:16:20.434680 arp reply 140.113.179.73 is-at 0:40:5:30:8e:33
17:16:20.434698 arp who-has 140.113.179.73 tell 140.113.179.59
17:16:20.434721 arp reply 140.113.179.73 is-at 0:40:5:30:8e:33
17:16:20.434768 140.113.179.250 > 140.113.179.73: icmp: echo reply
17:16:20.434952 140.113.179.180 > 140.113.179.73: icmp: echo reply
17:16:20.435089 140.113.179.59 > 140.113.179.73: icmp: echo reply (DF)
17:16:20.437346 140.113.179.254 > 140.113.179.73: icmp: echo reply
17:16:20.445248 arp who-has 140.113.179.73 tell 140.113.179.71
17:16:20.445285 arp reply 140.113.179.73 is-at 0:40:5:30:8e:33
17:16:20.446197 140.113.179.71 > 140.113.179.73: icmp: echo reply
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01:static int arp_set_predefined(int addr_hint, unsigned char * haddr, u32 paddr,
struct device * dev)

02:{

03: switch (addr_hint) {

04: case RTN_LOCAL:

05: printk(KERN_DEBUG "ARP: arp called for own IP address\n");
06: memcpy(haddr, dev->dev_addr, dev->addr_len);
07: return 1;




08: case RTN_MULTICAST:

09: arp_mc_map(paddr, haddr, dev, 1);

10: return 1;

11: case RTN_BROADCAST:

12: memcpy(haddr, dev->broadcast, dev->addr_len);
13: return 1;

14: }

15: return 0;

16:}

17:

18int arp_find(unsigned char *haddr, struct sk_buff *skb)
19:{

20: ......

21: if (arp_set_predefined(inet_addr_type(paddr), haddr, paddr, dev))
22: return 0;

23: ...

243}

FEREFF— : linux/net/ipvd/arp.c
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B/ : Linux kernel routing table EREEREIE
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01: static int fn_hash_lookup

02: (struct fib_table *tb, const struct rt_key *key, struct fib_result *res) {
03: struct fn_zone *fz;
04: struct fn_hash *t = (struct fn_hash*)tb->tb_data;

05: for (fz = t->fn_zone_list; fz; fz = fz->fz_next) { I* For each zone */

06: struct fib_node *f;

07: fn_key_t k = fz_key(key->dst, fz);

08: for (f = fz_chain(k, fz); f; f = f->fn_next) { I* For each node */
09: if (matched)

10: fill result and return(0);

1: }

12: }

13: return 1;

14:}

FEEFZ— © linux/net/ipv4/fib_hash.c
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M > HESl—2% hash FYEHIE » 2RTL %S link list i linear search B[Ir] - #H
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01: int ip_route_input(struct sk_buff *skb, u32 daddr, u32 saddr, u8 tos,
struct device *dev) {

02: ......

03: hash =rt_hash_code(daddr, saddr?(oif<<5), tos);

04: for (rth=rt_hash_table[hash]; rth; rth=rth->u.rt_next) { I* cache lookup */
05: if (rth->key matched) {

06: fill result and return(0);

07: }

08: }

09: ......

10: return(ip_route_input_slow(skb, daddr, saddr, tos, dev));

1:}

FEREF[FK = : linux/net/ipvd/route.c
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