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QR#-*C(/*&FmR0')=*!"

n! 8C*&)*!7<*$0*/-%-$9-FE *e*o*epKae*

n! 8C*&*"&%B-?*$0*#(0?E *e*o*eaJ*

A$)=#-*[#(,*!QX*$)*("-/&'()*

\)#>*!*"&%B-?0**

@&>*.-*(R?0?&)F$)=*



2/15/09 

6 

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

6H>0$%&#*#&>-/*$)?-/%())-%?*

+&*%())-%?(/*?(*?H-*/-0?*(C*R0*!q*$)*?H$0*%&0-*$?*%())-%?0*

@&#-*%())-%?(/*?(*@&#-*%())-%?(/1*



2/15/09 

7 

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

I&?&;5$)B*+J1*

6H>0$%&#*+K1* 6H>0$%&#*+K1*

6H>0$%&#*F-9$%-*n*@-F$&*%()9-/?(/*

0"-&B0*rR-)?*6H>0$%&#;#&>-/*

VR?*()#>*&*.$?*(C*?H-*I&?&;5$)B*+G?H-/)-?1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1* 6H>0$%&#*+K1*

I&?&;5$)B*+J1*

I&?&;5$)B*F-9$%-*&B&*&)*G?H-/)-?*0,$?%H*

0"-&B0*rR-)?*G?H-/)-?*&)F*(s-)*?H-*-W?/&a)-,*

G?H-/)-?;/-#&?-F*0?&)F&/F0*+YUJcKf*C(/*t5!D*&)F*

YUJcKW*C(/*D-?,(/B*!%%-00*7()?/(#1*



2/15/09 

8 

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1* 6H>0$%&#*+K1*

I&?&;5$)B*+J1*

I&?&;5$)B*F-9$%-*&B&*&)*G?H-/)-?*0,$?%H*

0"-&B0*rR-)?*G?H-/)-?*+?,(*0?&)F&/F0E*,$/-*&)F*,$/-#-00u1*

!)(?H-/*-W&@"#-*,$?H*@-F$&*%()9-/0$()*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

D-?,(/B*F-9$%-*&B&*&)*86*Q(R?-/*

0"-&B0*rR-)?*86*&)F*%&)*%()9-/?*.-?,--)*&)>*F&?&;#$)B*

&)F*&)>*"H>0$%&#*0?&)F&/F*?(*&)>*(?H-/c*



2/15/09 

9 

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?;#&>-/*@&""$)=*+"/-v>*R)%(@@()1*

0"-&B0*rR-)?*376*&)F*www*

w*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6/-0-)?&'()*+O1*

!""#$%&'()*+P1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

A-00$()*+N1*

6H>0$%&#*+K1*

I&?&;5$)B*+J1*

D-?,(/B*+L1*

3/&)0"(/?*+M1*

!""#$%&'()*F-9$%-*&B&*&*e-.;#(&F*.&#&)%-/*

0"-&B0*rR-)?*2336*



2/15/09 

10 

!Q6*
Recall from the primary slide-stack (slide 8-22) we need a mechanism for 

higher-layer entities to know what address to utilize in the lower entities. 

ARP (address resolution protocol) provides a mechanism for establishing a 
host’s link-layer (e.g. Ethernet)  address using only a network-address (e.g. IP 

address) 

ARP is not limited to either Ethernet or IP; although that is the most common 

current use. 

A linux machine’s ARP table can be shown using the command arp -a 
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3/&)0"(/?*+M1*
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6/-0-)?&'()*+O1*

!""#$%&'()*+P1*
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I&?&;5$)B*+J1*

6H>0$%&#*+K1*

7()0$F-/*?H-*C(##(,$)=*0$?R&'()E*



2/15/09 

11 
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H1 H2 H3 

H4 H5 H6 

H7 H8 H9 

H10 H11 H12 

Switch 

D ff.ff.ff.ff.ff.ff 

SP 128.187.171.2 

SH fe.34.56.32.d5.29 

DP 128.187.174.10 

DH 0.0.0.0.0.0 

H10= IP 128.187.174.10, Ethernet 44.fe.34.56.32.d5 

D ff.ff.ff.ff.ff.ff 

SP 128.187.171.2 

SH fe.34.56.32.d5.29 

DP 128.187.174.10 

DH 0.0.0.0.0.0 

D ff.ff.ff.ff.ff.ff 

SP 128.187.171.2 

SH fe.34.56.32.d5.29 

DP 128.187.174.10 

DH 0.0.0.0.0.0 

D ff.ff.ff.ff.ff.ff 

SP 128.187.171.2 

SH fe.34.56.32.d5.29 

DP 128.187.174.10 

DH 0.0.0.0.0.0 

D fe.34.56.32.d5.29 

SP 128.187.174.10 

SH 44.fe.34.56.32.d5 

DP 128.187.171.2 

DH fe.34.56.32.d5.29 

D fe.34.56.32.d5.29 

SP 128.187.174.10 

SH 44.fe.34.56.32.d5 

DP 128.187.171.2 

DH fe.34.56.32.d5.29 

D 128.187.174.10 

D 44.fe.34.56.32.d5  

S 128.187.171.2 

S fe.34.56.32.d5.29 

D 128.187.174.10 

D 44.fe.34.56.32.d5  

S 128.187.171.2 

S fe.34.56.32.d5.29 

An Ethernet (switch) example 

D(?-0*

•! !Q6*?&.#-*-)?/$-0*'@-(R?*$)*&.(R?*KU*@$)R?-0*

!Q6*?&.#-*/R#-0E*

•! R"F&?-*?&.#-*,$?H*0(R/%-*,H-)*>(R*&/-*?H-*

?&/=-?*

•! R"F&?-*?&.#-*$C*>(R*&#/-&F>*H&9-*&)*-)?/>*

•! F(*)(?*/-C/-0H*?&.#-*-)?/$-0*R"()*/-C-/-)%-*
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78IQ*&)F*5()=-0?*6/-_W*4&?%H-0$

"! 3H-*86*&FF/-00*0"&%-*$0*./(B-)*$)?(*#$)-*0-=@-)?0c*

"! G&%H*#$)-*0-=@-)?*$0*F-0%/$.-F*.>*&*%"#&'c*

"! !*"/-_W*$0*(C*?H-*C(/@*Wa>*,H-/-*W*$)F$%&?-0*?H-*"/-_W*(C*&##*&FF/-00-0*$)*

?H-*#$)-*0-=@-)?q*&)F*>*$)F$%&?-0*?H-*#-)=?H*(C*?H-*0-=@-)?c*

"! -c=c*3H-*"/-_W*KJYcZaKO*/-"/-0-)?0*?H-*#$)-*0-=@-)?*%()?&$)$)=*

&FF/-00-0*$)*?H-*/&)=-E*KJYcZcUcU*j*KJYcZcJNNcJNNc*

0 232-1 

128.9/16 

128.9.0.0 

216 

142.12/19 

65/8 

128.9.16.14 

7#&00#-00*8)?-/F(@&$)*Q(R')=*+78IQ1$

0 232-1 

128.9/16 

128.9.16.14 

128.9.16/20 128.9.176/20 

128.9.19/24 

128.9.25/24 

Most specific route = “longest matching prefix” 
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2I*

I$0"#&>*

3("(#(=>*(C*Q(R?-/0*

t$F-(*

A-/9-/*

AR.)-?*7()_=R/&'()**

cKcK*

cKcJ*

cLcK*

cLUcJ*

cMcK*

cMcJ*

cOcK*cLcJ*

cPcK*

cPcJ*

cZcK*

cOcJ*

cKUcK*

cKUcJ*

cKJcK*

cZcJ*

cKLcK*

cKLcJ*

cKNcK*

cKJcJ*

cKOcK*

cKOcJ*

cKNcJ*

cJYcK*

cJYcJ*
cJPcK*

cLUcK*

cJNcK*

cJNcJ*
cJMcK*

cJPcJ*

cJJcK*

cJJcJ*
cJKcK*

cJMcJ*

cKZcK*

cKZcJ*

cKPcK*

cJKcJ*

cKYcJ*

cNcK* cYcK* cKKcK* cKMcK* cKYcK*

cJUcK*

cJLcK*cJOcK*

cJZcK*

cJcK*

t$F-(*

7#$-)?*AH(/?-0?*6&?H*

t$F-(*

A-/9-/*



2/15/09 

14 

A?-"*K*n*\.0-/9-*?H-*Q(R')=*3&.#-0*

3H-*/(R?-/*$0*&#/-&F>*

%()_=R/-F*&)F*/R))$)=*

()*>(R/*@&%H$)-0*

3H-*/(R')=*?&.#-*H&0*

%()9-/=-F*?(*?H-*/(R')=*

F-%$0$()0*,$?H*@$)$@R@*

)R@.-/*(C*H("0*

D-W?q*./-&B*&*#$)B*j*

A?-"*J*;*I>)&@$%*Q-;/(R')=*

V/-&B*?H-*#$)B*.-?,--)*

9$F-(*0-/9-/*&)F*

9$F-(*%#$-)?*

Q(R?-/0*/-;/(R?-*?/&x%*

&/(R)F*?H-*./(B-)*

#$)B*&)F*9$F-(*

%()')R-0*"#&>$)=*

cKcK*

cKcJ*

cLcK*

cLUcJ*

cMcK*

cMcJ*

cOcK*cLcJ*

cPcK*

cPcJ*

cZcK*

cOcJ*

cKUcK*

cKUcJ*

cKJcK*

cZcJ*

cKLcK*

cKLcJ*

cKNcK*

cKJcJ*

cKOcK*

cKOcJ*

cKNcJ*

cJYcK*

cJYcJ*
cJPcK*

cLUcK*

cJNcK*

cJNcJ*
cJMcK*

cJPcJ*

cJJcK*

cJJcJ*
cJKcK*

cJMcJ*

cKZcK*

cKZcJ*

cKPcK*

cJKcJ*

cKYcJ*

cNcK* cYcK* cKKcK* cKMcK* cKYcK*

cJUcK*

cJLcK*cJOcK*

cJZcK*

cJcK*



2/15/09 

15 

e(/B$)=*86*Q(R?-/*

–!\.0-/9-*6e;\A6[**

/-;/(R')=*?/&x%*&/(R)F*&*C&$#R/-*

–!t$F-(*$0*?-@"(/&/$#>*F$0/R"?-F*?H-)*/-0R@-0*

"#&>$)=*&0*376*/-%(9-/0*C/(@*"&%B-?;#(00*




























