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¥¦*�T@N�2 RFC -QR8�Frø�����-#*FYI -g¬#$ SRI Network 

Information Center (NIC) 'EF-*a�#$ IETF :# RFC-Editor 'EF-F 

RFC -q�
�¶#�¥¦�Q-�6'q-*�Q�ü��q�#�pä4�-Fs
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Draft-Standard Hq Draft-Standard : StandardF 
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éê½-st�¼�5Ù0Øë"jÀÖ RFCFìSÆ�& RFC -ma&�
�0*�Q
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RFC a��(�Nogó¶9u*Ü#
n&- RFC y�-&# Internet ¶-þ�¨

�*'j££??&���0�&Vp-P��¡F�.Yä�À RIP(RFC 1058)[12] N 

Requirements For IPv4 Routers (RFC 1812)[13] �c RFC ü-n&8ô*õVpst RFC �l

ü-õ�Nog¶-9uFb�c RFC #2P�c RIP router -ÌG�Ï*�.-9u¨©

ö'ªF$Ô¡¢- RIPv1 £ö RIPv2 'À«+*'j RFC 1058 -\]W�# Historicé� 
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b�& RFC ��°@stb&�l#÷¡¿ router k�'34-���ê�(Ct©

-()P�l*��#øº()�c�-�(Fb&�l�è's- RIP #ùú��° BSD 4.3 

�'ò-�routed�[14]bûR6�õ-Fb&�lcm+ RIP 34-��ü0�ýBc�60

Ò���[��Q�-¯x0�3�1Ù(Distance Vector)-JK0daemon 'Îþ<-ÌG�

Ø0��E� routing table Ò�I©Ë[��-56(Split horizon0Split horizon with poison 

reversed j[ Triggered Update) 7��F 

j Linux �34- netkit-routed-0.12 (og RFC 1058*� RIPv1)qr*bc daemon �

�-ñg@É�ãl�?ç�$Ò��ý0.A�$Ò��ýj[[�g��_¦��- routing 

tableF�T�.á� RFC < netkit-routed-0.12 [ Linux Kernel -R6�Á8V�F 

���������������������������������

HIõ����üN���(*RFC 1058 ��Ýb�8� 

3.1. Message formats 

RIP is a UDP-based protocol. Each host that uses RIP has a routing process that sends and 

receives datagrams on UDP port number 520. 

'j¢R6�°�-¯�*¢ bind kJ@	(�34 UDP/520 bc��üF 

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

2: if (sp == NULL) { 

3:  fprintf(stderr, "routed: router/udp: unknown service\n"); 

4:  exit(1); 

5: } 

6: addr.sin_family = AF_INET; 

7: addr.sin_port = sp->s_port; 

R6R6R6R6�g�g�g�g¬��¬��¬��¬���������� !��"��#	��� !��"�$%��#&�$%��'(�

�ü*getservbyname() #A /etc/services ¹ºüÀÖ�_V router/udp '()-89��

Tù	(C sockaddr ���2F/etc/services m@��Ä() routed '�34-��ü� 

������� ��	
���	
�� � ������

�

	��
�	�� �������� � 	��
��	��
���

?Dõ*routed @¢�cØ
��m´4L socket ?ç[.A�ýF 
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Command(1) Version(1) Must be zero(2) 

Address family identifier(2) Must be zero(2) 

IP Address(4) 

Must be zero(4) 

Must be zero(4) 

Metric(4) 

…… 

¬¬¬¬����������������ýBcýBcýBcýBc�6�6�6�6�

�ü Command "j# 1 
 5*;J�¢4-É� 1(REQUEST) N 2(RESPONSE)*�

�-&ÆÇ+*� 5 #
Í�4-é� Version "b# 1 : 2*�Qbû routed -R6Éû

� RIPv1F¢R6��è*Command N Version -()034-���20j[¯x7&#(

)¢ /usr/include/protocols/routed.h ¹ºüF¨R6�g¬�'ªF 

1: #define RIPVERSION   1 

2:  

3: #define TIMER_RATE   30  /* alarm clocks every 30 seconds */ 

4: #define SUPPLY_INTERVAL  30  /* time to supply tables */ 

5: #define EXPIRE_TIME   180  /* time to mark entry invalid */ 

6: #define GARBAGE_TIME   240  /* time to garbage collect */  

7: 

8: #define RIPCMD_REQUEST  1  /* want info */ 

9: #define RIPCMD_RESPONSE  2  /* responding to request */ 

10: #define RIPCMD_TRACEON  3  /* turn tracing on */ 

11: #define RIPCMD_TRACEOFF  4  /* turn it off */ 

12: #define RIPCMD_MAX   5 

13:  

14: struct netinfo { 

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

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

17: }; 

18: 

19: struct rip { 

20:  u_char  rip_cmd;  /* request/response */ 

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

22: u_char  rip_res1[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: }; 

R6R6R6R6�g�g�g�g¬¬¬¬���������!�����&)!"��*� � & )��� !��"#+�

�."j��b���N���2-()N RFC �'()-�ýBc�6¿Ï#8�
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�-F'�- routing daemon É�#�� RFC '()-��*�ß#�^�õ- routing 

daemon pL&#"j�´-Á8�gØ^-F 

Ð routed Aµ�¶?çý�ý¯*�áçý-Bcâ,*=Y��G0��*ST^�

Ð-èpFs¨sçý 1(REQUEST) *̄�A���Vå-����éçý 2(RESPONSE) ¯*

��Ð-Ò���g��_¦�m-����F¢ RFC 1058 �èìS() 3(TRACEON) N 

4(TRACEOFF) b�c��W�öÆÇ+*�Q routed bûR6�è�#�ogb�n&Fb

��#ogN RFC �����-!5F 

��������������������
��������
�����
���
�� �� �� �� �� �

�¢Ò���-  routing table n&* routed 34-#$  Distance Vector (:È 

Ford-Fulkerson0Bellman-Ford)-�1Ù*¢ RFC 1058 �Vbc�1Ù-ÌG()q� 

���� =���  all i 

���������	
��� ���������
�

+=  otherwise 

�ü D(i, j) ¬ª$ i ý j -=¶��é� d(i, j) ¬ª$ i ý j �c>?Â?�-�

�Fùúbc�1Ù*RIP @"j1�ýkcp(!���-��FÝø*b& RFC �¤Ð�

+����]���-5Ù*s¨s Split horizon ��á�� router Aõ-���ýèAé 

Triggered update ÐÒ���- routing table ¯�@�- router "j��Vå��=�-\

�Fjçý RESPONSE -Bcqr*routed �à-56¨R6�g¬ãF 

�.¢R6�ü�Ð-Øë�¶+G,F�ü 8 
 11 Äqùú distance vector �1Ù

`1�-����ét 19020 Ä !@�- router #ZèA$��.�- routing �ý*a

�j"çé27 
 30 Ä !�`1-�/#Zs¡�-��Ò#*~(#Z�Ò�éj[=T 36 


 40 ÄùúGÒ- routing table #ZöÒ��~(#Z��V@�- routerF 

1: void rip_input(struct sockaddr *from, struct rip rip, int size) { 

2: …… 

3: switch(rip->rip_cmd) { 

4: …… 

5: case RIPCMD_RESPONSE: 

6:  …… 

7:  /* Calculate new metric by distance vector: d(i,k)+D(k,j) */ 

8:  if ((unsigned) n->rip_metric < HOPCNT_INFINITY) 

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

10:  if ((unsigned) n->rip_metric > HOPCNT_INFINITY) 

11:   n->rip_metric = HOPCNT_INFINITY; 
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12:  rt = rtlookup(&n->rip_dst); 

13:  /* If the input routing information comes first time or 

14:     it’s an internal routing information */ 
15:  if (rt == 0 || (rt->rt_state & (RTS_INTERNAL|RTS_INTERFACE)) == 

16:   (RTS_INTERNAL|RTS_INTERFACE)) { 

17:   /* If we're hearing a logical network route 

18:    * back from a peer to which we sent it, ignore it. */ 

19:   if (rt && rt->rt_state & RTS_SUBNET && (*afp->af_sendroute)(rt, from)) 

20:    continue; 

21:   …… 

22:  } 

23:  …… 

24:  if (equal(from, &rt->rt_router)) {  /* update from the same router */ 

25:   …… 

26:   /* update metric or timer */  

27:  } else if ((unsigned) n->rip_metric < (unsigned)rt->rt_metric || 

28:   (rt->rt_metric == n->rip_metric && 

29:   rt->rt_timer > (EXPIRE_TIME/2) && 

30:   (unsigned) n->rip_metric < HOPCNT_INFINITY)) { 

31:   …… 

32:   /* update metric and timer */ 

33:  } 

34:  break; 

35: } 

36: if(changes && supplier &&  

37:  now.tv_sec - lastfullupdate.tv_sec < SUPPLY_INTERVAL-MAX_WAITTIME) { 

38:  /* Triggered update */ 

39:  …… 

40: } 

41: } 

R6R6R6R6�g�g�g�g¬ã�¬ã�¬ã�¬ã��������� !��"��#	��� !��"���*!�#&���*,��*!�'(�

��-¨Æ$ 30 %�&'����Ò���0Æ(þ<)Q 180 %@1Ø�7¤&(

)¢b�& RFC �*�9Ô¯�b�n& routed i#G*�c ALARM - signal*STÆ$ 

30 %^��=YF
Ô¨%æ[�g��_¦�ü- routing table �o��£o5Ù*b�n

&aP�()¢ RFC 1058 kü*¢ routed �*#´4 ioctl() �_+,>?V kernel A�[

� routing table -��F 

��!	������
��������"#���	
���$��������%�

?Dõ*�.õ�r�& RFCFRequirements For IPv4 Routers (RFC 1812) b& RFC (

)�c IPv4 - Router Î�^ý¼�ÌG-�bFb& RFC --��»� 175 -k£*��

.�C
çJK-n&#¢ router forwarding ¯jg��_¦�j Classless Inter Domain 

Routing (CIDR) longest match qôiõ./�Ð-�$F 

&��
��
������'�(�
���

¢b�& RFC �< CIDR 89-õ�É�����W(¢ 175 -ü'0-sr��

-*1#1Y?-)*
4@#s Internet PÕ-ï2��*�_- Class A0B0C ão network 
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-YÙW��334+*ÜÝ router ¢^ packet forwarding -¯�Ö34�Classless�-56*

� IP "jöÒ4Y-´4F 

'j¢g��_�- routing table Öþ<-�É#�_5(Õ2- netmask*�#Õ¶�

�- netmaskF�¯¢^ forwarding -¯�*�j longest match qôi*á netmask f1T

��=Õn&-�/^qáâF 

¢b& RFC �è¤V CIDR - netmask ^+�Ð-()*netmask 6Î#A MSB �

°:ëÂ	- 1é�A LSB �°:ëÂ	- 0*�b� 1 N 0 78-�O.�F¤@#s 

network-id n&6Î#Â	-*ô�¨D� 

Architecturally correct subnet masks are capable of being represented using the prefix length 

description.  They comprise that subset of all possible bits patterns that have 

 

 o a contiguous string of ones at the more significant end, 

 o a contiguous string of zeros at the less significant end, and 

 o no intervening bits. 

&��	'�!"!"!"!"�

Linux kernel[15] �¢ routing -n&¤#�9 RFC 1812 �'¨:()-ôiF¢Y;

��¬-¯�*u� longest match -5ÙFLinux Kernel á'�-����u�� netmask -

u�Õ2-�� netmask á����:¢��-<gü*ÐÎ�Y¬¯*@A netmask Õ-<

g�°Y®*�`.ý��-=;*QRb�(@#=I©->ºF 

boog-56"j�t�-?@Ô  RFC �t©-()F$Ô  RFC 1812 �() 

network-id �(#Â	-*'j Linux kernel "j©('�- netmask É� 33 o��-Õ

2F����2¨©�'ªF 

fn_zone_list #�c	A  fn_zone -	�*��	A�c���'  netmask =Õ- 

fn_zone*�Æc fn_zone �ù	AD�c netmask ���q¶Ü=Õ- fn_zone*¨Ý<?®

õ*¢B/¯A fn_zone_list �°Y;Ñ#$ netmask �Õ- zone �°Y;Ffn_zones[ ] ö

�°�¯*Æc fn_zone �óë�c� 16 (0 
 15) cØë- fib_hash Cg*^q fib_node 

- hash table*3ÖY;Æc zone ¯�Q�� hash "j�Òl-��FÝø*hash table �-

Æc bucket &#�c fib_node - link list*�è-Æc fib_node ¢:) list -¯�#�� 

destination 32-bit -|$
ý�¿:-*b¤#q+��-_X�D`-F 
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�

©©©©��������
��!-�� !������ �.%�"�����%/)��k��k��k��k������2222�

�+b0·-���2*¢/.��¯*É�u6=YÆc<g*.ý�/Tè��"F

¢R6�g¬®ü*�."j¢t 5 Ä�ýu6V�� netmask 'ÅY-��(zone)^=Yé

¢s�kJ*;-!- IP(key->dst) I�Q fz_key() E6^ IP & netmask -f1TW�sV-

ùú kF�¢t 8 Ä- fz_chain() E6m`1 hash |(hash |-`1j XOR0SHIFT N 

AND ÏÖ)ÀÖ fib_node hash table - bucket*ùF�+, fn_key_eq() E6sVL link list m

Æ=��#Z�� routing -;-!Ffn_key_eq() E6É�×G-á�c 32-bit -Ø�´�4 

== ^s��" !#Z.ý��-��F 

1: static int fn_hash_lookup  

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:     break;     /* break to next zone */ 

12:    else 

13:     continue;     /* continue search this zone */ 

14:   } 

15:   …… 

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

17:  } 

18: } 

19: return 1; 

20: } 

R6R6R6R6�g�g�g�g¬¬¬¬®®®®����)��!-��#�#	0������*1��2�/,+%�+#&�2�,+%�+,)  �!*'(�
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��-g��_¦�"b34��-���2<5Ùõjý longest match -;-*Ü#

É�# longest match*
ç'¬¡�õ-�b&�#8�-*HäÉ¢Ô��-og�Ý��

-��F 
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