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Kernel IPwl Router: Routing RFC 1812.
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Routing Information Protocol : RFC 1058
S5 RFC —BHIATRERIE ) s -2 HuBAE router & R FH AU EERAAS #alih & 4a T HE

HYTE R AR B E & (TR E a8 0 2L Ay RIP 2% —PiHls BSD 4.3

I

HLFTHTEY " routed 5 [14LESZREAMIZAAY » B2 T RIP HFIRERAS ~ S B -
SRR AR IR PR ~ M (Distance: Vector) 7147 ~ daemon FT ki A

fif ~ —BEHERR routing table BE T IEREM: K 3R /Y5 = (Split horizon ~ Split horizon with poison

L Linux #E8 R netkit-routed-0.12 (B {F RFC 1058 > B[] RIPV1)Efl] » 351 daemon =
PR LA = g e ST U, s SRR LA S B 3 A% Lol routing
table - 117435 RFC Bl netkit-routed-0.12 J% Linux Kernel FF2 =i A

AR EFAE
BB R MA@ E > RFC 1058 M7 55 B¢ -

3.1. Message fornats
RI P is a UDP-based protocol. Each host that uses RIP has a routing process that sends and
recei ves datagrans on UDP port nunber 520.

Fr MR A WAL AUIRFE > AE bind ZRIgEHRE 2] UDP/520 SE{#HeRE -

sp = getservbyname("router", "udp");

if (sp == NULL) {
fprintf(stderr, "routed: router/udp: unknown service\n");
exit(1l);

}

addr.sin_famly = AF_I NET;

addr.sin_port = sp->s_port;

NogahswnR

FEHES[FR— : netkit-routed-0.12/routed/main.c/main()

Horfrs getservbyname() 27 fetc/services FEZrHEEAMES router/udp FiTE ZERIAHRIE A

BFEEAS sockaddr ERLERE - fetc/services Nt —1TE#E routed FiTS5 FHAYHAHIE -

# name port/porto comments
router 520/udp route routed

2K > routed FEAE—{HBEETIS AL socket BRIk #5%AHE

10
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0 1 2 33
01234567890123456789012345678901
Conmand( 1) Ver si on( 1) Must be zero(2)
Address family identifier(2) Must be zero(2)

| P Addr ess(4)

Must be zero(4)

Must be zero(4)

Metric(4)

R RIP FAEEEAR

Hrf Command "JLUE 1 % 5 HETE/EAHINAHE L(REQUEST) f1 2(RESPONSE) » H
fFFSEIR T 0 1 5 SECRE-RARY 5 I Version mIRER 1 B¢ 20 NEESZ routed AYREIHSE
2 RIPV1 « {EF2=CAEHTE - Command Fl1 Version FYEZE ~ i IR RHSRE « DRI IRSGH 2 E

#A/E lusr/include/protocols/routed.h f5Z<rf o 4IFR=CHESIZE — R -

1: #define RI PVERSI ON 1

2:

3: #define TI MER _RATE 30 /* alarmcl ocks every 30 seconds */
4: #define SUPPLY_I NTERVAL 30 /* time to supply tables */
5: #define EXPl RE_TI ME 180 /* time to mark entry invalid */
6: #define GARBAGE_TI ME 240 /* tinme to garbage collect */
7:

8: #define Rl PCVD_REQUEST 1 /* want info */

9: #define Rl PCVD_RESPONSE 2 /* responding to request */
10: #define R PCVD_TRACEON 3 /* turn tracing on */

11: #define Rl PCVD_TRACECFF 4 /* turn it off */

12: #define RI PCMD_MAX 5

13:

14: struct netinfo {

15: struct sockaddr rip_dst; /* destination net/host */

16: int rip_netric; /* cost of route */

17: };

18:

19: struct rip {

20: u_char rip_cnd, /* request/response */

21: u_char rip_vers; /* protocol version # */

22: u_char rip_resi[2]; /* pad to 32-bit boundary */

23: union {

24: struct netinfo ru_nets[1]; /* variable length... */

25: char ru_tracefile[1]; /* ditto ... */

26: '} ripun;

27: #define rip_nets ripun.ru_nets

28: #define rip_tracefile ripun.ru_tracefile

29: };

FEHESIZR—  /usr/include/protocols/routed.h

BAMTAT A G S ORI AS REAY E 2881 RFC HILAT E VIR B Ak 52 2 2 BT
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B - FTAHY routing daemon HELEEN RFC i ZAYE N - NE ZEMHTI 2R routing
daemon JERZHE n] UEFI A A G VEEGRITY -

& routed FEAERS FRAKEIRERE - SRUIEIEM O RAE - MREEROR - degy o ARERAE
BRI - FEARCE] L(REQUEST) IRf» BRI F CARERIES TS ERA : JE] 2(RESPONSE) I -
SEH T E CF R D NIES IS - 76 RFC 1058 #AIHEREFE 3(TRACEON) I

4(TRACEOFF) g ifliarr EASKGEIK T > ANitd routed 35 SR M A E 2 A E{FE A0 -

fu

—EEEEER RFC #UEEIAEIRHTT -
PR ETE (Distance Vector Algorithm) 5z 58 357
MAEE Hr B B9 routing table Z5{75 » routed {3 A A2 H1 Distance Vector (5 7H

Ford-Fulkerson ~ Bellman-Ford){#j 1% » /£ RFC 1058 #H¥[S(EEE AN EAC IS ¢
D(i,i)=0 all i

D, j) =mkin[d(i,k)+D(k,j)] ot her wi se

Forfr DG, J) Zori 1 F j AURJGEEEE ;1Mo d(, §) Ford 0 E] ] 8 s R
it - ARPRIE RS - RIP g AT DA S RE RS & B SOE RIS AR - IE4F - 381 RFC #Lthfiik
T BEPG ISR ER S Tk - FRANREE Split horizon [ kiR HA router SRAIER{EEHIEEEE |
Triggered update & 555 CUHY routing table [RFREEEHY router w] DIERIRKIE H CEHTHIIR
It o LAYCE] RESPONSE FUEHU R - routed EEH 7 ANFEfES 12 = -

BAFHERE G s B BB b 7 REME - Horfr 8 & 11 17/sfRER distance vector 5L
ETETHRRCSEERE ¢ 55 19 - 20 {7PIBTEERY router JEAT[nl T H CLEEHIAY routing FHUE. - If
JEAFENG 27 22 30 17 PIEIHTE F AR SR A LB R LR TR E R A 2T DUR R (R 36

£ 40 1THRIEAREY routing table & 7544 BTN E & A5 ELE AL ERY router o

1: void rip_input(struct sockaddr *from struct rip rip, int size) {
20 L
3: switch(rip->rip_cmd) {

4: L.

5: case Rl PCVD_RESPONSE:

6: ...

7: /* Cal cul ate new netric by distance vector: d(i,k)+D(k,j) */
8: if ((unsigned) n->rip_netric < HOPCNT_I NFI NI TY)

9: n->rip_nmetric += ifp->int_metric;

10: if ((unsigned) n->rip_netric > HOPCNT_I NFI NI TY)

11: n->rip_metric = HOPCNT_I NFI NI TY;

12




12:
13:
14:

16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:

rt = rtlookup(&n->rip_dst);
/* If the input routing infornation cones first tine or
it's an internal routing information */

if (rt == 0 || (rt->rt_state & (RTS_I NTERNAL| RTS_ | NTERFACE)) ==
(RTS_I NTERNAL| RTS_| NTERFACE) ) {
/* If we're hearing a | ogical network route
* back froma peer to which we sent it, ignore it. */
if (rt & rt->rt_state & RTS SUBNET && (*af p->af_sendroute)(rt, from)

conti nue;

if (equal (from &t->rt_router)) { /* update fromthe sane router */
/* update metric or timer */

} else if ((unsigned) n->rip_netric < (unsigned)rt->rt_netric ||
(rt->rt_metric == n->rip_netric &&
rt->rt_timer > (EXPIRE_TIME/2) &&
(unsigned) n->rip_netric < HOPCNT_I NFINITY)) {

/* update metric and timer */
}
br eak;

}

i f(changes && supplier &&
now.tv_sec - lastfullupdate.tv_sec < SUPPLY_I NTERVAL- MAX WAI TTI ME) {
/* Triggered update */

2RAEFZK= | netkit-routed-0.12/routed/input.c/rip_input()

HLAAANERR 30 FORERERE — KBRS T ERH ~ FEERCE I 180 Ml BRI IAE

FfE ) RFC M MBARRIHIE 50 routed HEEEM—(E ALARM 1y signal » k&4

30 Fhfl— s o BFRUHAI LSS EER AL LRy routing table FEFAREREJTE > 55—l

{IEZATESRAE RFC 1058 (2rfr - 4£ routed # - ZHIH] foctl() AMIFIIERLES kernel EHE

i routing table [y o

Requirements For IPv4 Routers: RFC 1812

BT BfMRES—17 RFC - Requirements For IPv4 Routers (RFC 1812) i&{ RFC &

#—flil 1Pv4 £y Router FERIfEFLLELARILIRE < il RFC WYHE 3T 175 H.2 % ik

MEEEE R F S FEHIE 2 4E router forwarding I DAEZE L2578 #% 0> 2L Classless Inter Domain

Routing (CIDR) longest match 555 Izl #2558 & B T -

Longest Prefix Match

fEig—f3 RFC {8 CIDR AHBARYFGH A — BB M E (2 175 H AT (SR EE BRI —

Ho BUE ) KEmasi Internet [ RAEERI » (#ifHY Class A~B~C =f# network

13




HITE AT T - AL router Ef packet forwarding FIRFEefs A T Classless  #J5=( »
P W LAEE ST RIFIA

FITLMEVESERAAERY routing table {508k - UREMEIER R netmask » 2 RAA
—I1J netmask - [FIIFF{EM forwarding FYURR#HEE - ZILL longest match F5JHI] > #F netmask SHEH %
FFET B RS RS 884 -

1EiEfy RFC #EHES CIDR FY netmask i | #EHIEF » netmask NFEEE MSB [
IR 1 e LSB BHAARELERINY 0 AEE 1 1 0 Sty E a8/t - et

network-id {7 ATR S EEAENY o AU

Architectural |l y correct subnet nasks ar e capabl e of bei ngrepresentedusingthe prefix|ength
description. They conprise that subset of all possible bits patterns that have

0 a contiguous string of ones at the nore significant end,
0 a contiguous string of zeros at the |ess significant end, and
0 no intervening bits

Linux B{E
Linux kernel[15] #{E routing AUES{tH/E8@~F RFC 1812 MRS E AV - 5450

FEAR LRI - 4B longest match F773 - Linux Kernel JEFTARIES IS ERAIKIFIL netmask £
IRHRERIARIE netmask JRESISEZDRHEAEARRIFT BRI - H 2RI - GiiE netmask JRATH
FpHAAE - —HERFFEHEE - BEE—E R R ERER A -

SEREE R 75 20T DUR SR 2 Y RFC #UHARER E 5% - M RFC 1812 #E %
network-id — & & EAENY > AT LA Linux kernel m] DUfEE A netmask A 33 flEA[EIVE
J& o HERHRSREE R -

fn_zone_list J& —{Ef517 fn_zone HUFEHE » ML 51— (A ER H netmask fizKRHY
fn_zone - [M7HE fn_zone &FFEMI ~—{# netmask #¢1H CLEMHER R fn_zone » ANILAHEEL
A > LEFHERIREE fn_zone_list BHAGEFFEHT netmask #5AY zone BRAGESE - fn_zones[ ] #f
HIEAAIRE - 79 fn_zone ERCE {45 16 (0 % 15) {E7iERY fib_hash [Hi%1 > {53 fib_node
Y hash table » {Fi{5254F# zone HF&GHE—K hash A LIEBEATHIRER © [L4) - hash table #E7y
96 bucket #iZ—{ld fib_node ¥ link list » ¥4 fib_node TEMCA list HIRFEEZ IR

destination 32-bit FUEFEAE/IMAIREY - SE RS T RCRIYZRIERGTHY
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fn_zones[ J{fn_zone) fib_node
i LL ] rmmim e ——— i rest ———e
fn_zone_list__._ 5y | Tttt ok ) o 0 |fxet Lo [ e [} | I—|_
{fn_zone™) £z yestifhn 3] 1 |fret | next fib_nodes... =
""" oo | eeees. = next fib_nodes...
fx bachifh node**) L.,
fin rext
24 o o) 15 ¥ - next fib_nodes...
""""""""" Y - ...
" T3 Yachifh 1ode**) —— -
£ e sne) B s B
______ - ...
g [FEIHR gk | e i i T
x5 yesctife, me ) >
m > ...
...... B R
AL = ...
i Iz backifh nok**) |- -
I3 rertifn T *) e
wey Lo IRl - ...
0 fz hachifh node**) L .
Iz resttifng o *) -

& /\ : Linux Routing Forwarding Table 2 &¥}&5H#

A TERTHIERINGRE - e RSy - NEURP A Ry - SRERER RN -
ARV IR > FATRILHESS 5 TTBEEURFEAE netmask Fal s sk (zone) e A
AELLHZ B HEIHEY IP(key->dst) JLi€iss fz_key() Bz IP & netmask [ R A A2 LLAITY
R Kk o IMAEZS 8 17HY fz_chain() BEUAETEE hash fii(hash {HAYEFEELL XOR ~ SHIFT Fil

AND K15)HufS: fib_node hash table 1 buckets FEZE—IEA fn_key eq() pRz=ULL¥EE% link list A

zal

HHERPE G routing AYH A © fn_key_eq() Bz~ ZEEFIAYRF A 32-bit FUMESTHEEH]

== LRI AT PIETE S EERE SRS -

1. static int fn_hash_| ookup

2 (struct fib_table *tb, const struct rt_key *key, struct fib_result *res) {
3 struct fn_zone *fz

4: struct fn_hash *t = (struct fn_hash*)tb->tb_data

5: for (fz =t->fn_zone_list; fz; fz = fz->fz_next) { /* For each zone */
6: struct fib_node *f

7 fn_key t k = fz_key(key->dst, fz)

8: for (f = fz_chain(k, fz); f; f = f->fn_next) { /* For each node */
9: if ('fn_key_eq(k, f->fn_key)) { /* not matched */
10: if (fn_key_leq(k, f->fn_key))

11: br eak; /* break to next zone */
12: el se

13: conti nue; /* continue search this zone */
14: }

s Ll

16: /* matched! fill result and return(0);*/

17: }

18: }

19: return 1

20: }

FEHEYZRPY : linux-2.2.13/net/ipv4/fib_hash.c/fn_hash_lookup()
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HABRIESERMA L T REM AN R EORHS E EL 5 R AGEE] longest match AYH Y - {HIZ

HEZE longest match » RZZFTZRILH KAV THRER 2 AHERY » 220 BN A FER B FEEAFE

HIRCHR -

A5 LI~ RFC (4% » BAMAHE RFC sCAHI AR HIN A EHZ B TR

HIEFS BN EEIAT (TP I RUE SR - RS E(F A E5EH RFC AL AT 2ORARS R L)

REAAHL >

SLATDAA AR EAGR - Bt RFC AYHRYZ — & HiET Internet  |AASHE

F
HGBLL O » BV TSRS -

g 0N

RFC WZEAERFE A IETF 1Y WGs f2H > £8 IESG FLERIHL -
HEAEHR RFC {5 BORHEERTE RFC HATGIIELBINGEAS 2 (K 30%) -
BT~ VKLU B — 3 TR RS K Ry RFC -

RFC i sl R Z 2 TRk ) BN E IR WA RS Y 18 28 R BRI ©
IETF | WGs i 8H) » KLY WGs JZAREIHNY -

RFC =543 Internet HIRRAVEAT 1T > GRS —MRAIEHIE ~ Hle B & ol e

&%

A IETF WGs > BHRE ~ Flamicdiny Internet FHERRRE > EB I3 WEETS Internet £

i ©
e ERERY T - BEAh  ERGHNEST RFC HUBIHIAZE AT Internet b FHROSICRERS > FHOME

Internet - 5kAEE IEMEIMSEE - HHFUREREER -

oF
W
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