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Overview

! :,/4;<.,

! ,*B44-@6A@B44-0*2+P0*!Q4E0M,<74" F6A-,R4*,C/*

<AAQ7B*FEF64;

! S4,67-4F

! TACD.R7-,6.AC*.CDA-;,6.AC*U-A76.CR*;,.C64C,C54V*

FB-4,/F*,76A;,6.5,<<E*,F*,*F./4@4DD456*AD*Q4E*

<AAQ7BF

! WF4F*B,-,<<4<0*,FEC5H-ACA7F*X74-.4F*6A*,MA./*

6.;4A76*/4<,EF*D-A;*D,.<4/*CA/4F
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Description: nodes, and keys

! Y,5H*:,/4;<.,*CA/4*H,F*,*#9&@Z.6*CA/4*12

! >*CA/4*5HAAF4F*,*-,C/A;0*#9&@Z.6*./4C6.D.4-*

NH4C*[A.C.CR*6H4*FEF64;

! YM4-E*;4FF,R4*,*CA/4*6-,CF;.6F*.C5<7/4F*.6F*

CA/4*120*B4-;.66.CR*6H4*-45.B.4C6*6A*-45A-/*6H4*

F4C/4-\F*4].F64C54

! :4EF*AD*.64;F=*!Q4E0M,<74" ,-4*,<FA*;,BB4/*

6A*#9&@Z.6F*./4C6.D.4-F
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Hashing and distance

! ^A/4F*,C/*:4EF*,-4*;,BB4/*6A*;@Z.6*Z.C,-E

F6-.CRF

! _.M4C*6NA*#9&@Z.6*./4C6.D.4-F0*]*,C/*E0*

! PH4*/.F6,C54*Z46N44C*6H4;*.F*/4D.C4/*,F*6H4.-*Z.6N.F4*

4]5<7F.M4*A-*UIJKV*.C64-B-464/*,F*,C*.C64R4-=

!

! /=*1/#1/$!

! /U]0EV*`*]*% E
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Hashing and distance (Example)

! IJK=*%

! #*.D*6NA*Z.6F*,-4*/.DD4-4C6*&*.D*6NA*Z.6F*,-4*6H4*F,;4

! ]*`* &*#*&*#*#*&*** U%%V

! E*`* &*#*#*&*#*# U%OV

! ]*% E*`* &*&*#*#*&*# U#8V

! /U]0EV*`*#8

! 1D*]*,C/*E*,R-44*AC*;AF6*F.RC.D.5,C6*UC*a .V*Z.6F0*6H4C0*
%. & /U]0EV*& %.b#@#0*.`U&))C@#V0*

! .`80*%8*`*'*!*#8*!*%!@#`*#c

]*`*&*#*&*#*#*&

E*`*&*#*#*#*#*&

]%E

 

`*&*&*#*&*&*&

/U]0EV*`*'

]*`*&*#*&*#*#*&

E*`*&*#*#*&*&*#

]%E

 

`*&*&*#*#*#*#

/U]0EV*`*#c
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XOR is metric space

! /U]0]V*`*&

! /U]0EV*d*&*.D*]*' E

! (]0E =*/U]0EV*`*/UE0]V*UFE;;46-EV*

! (]0E0e=*/U]0eV*& /U]0EV*b*/UE0eV*UP-.,CR7<,-*.C4X7,<.6EV

! /U]0*eV*`*/U]0EV*% /UE0eV

! (,)&0Z*)&*=*,*b*Z*) ,*% Z
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Kademlia – Routing table

! SA-*4,5H*&*& .** #9&0*4M4-E*CA/4*Q44BF*,*<.F6*AD*

U1?@,//-4FFf*W2?*BA-6f*^A/4*12V*6-.B<4F*DA-*CA/4F*AD*

/.F6,C54*Z46N44C*%. ,C/*%.b# D-A;*.6F4<D

! %&0*%#0 %%0 %8*0*%!*0*%c0g0 %#c$

! Y,5H*<.F6*.F*5,<<4/*,*bucket ,C/*F6A-4F*,6*;AF6*Q*

6-.B<4F

! ,*Q@Z75Q46*F6A-4F*,6*;AF6*Q CA/4F*6H,6*,-4*,6*/.F6,C54*

h%.0%.b#V

! Y;B6E*Z75Q46*.D*CA*CA/4F*,-4*QCANC

! Y,5H*Q@Z75Q46*.F*Q4B6*FA-64/*ZE*6.;4*<,F6*F44C

Luigi Liquori
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Kademlia – Routing table k = 1

! ^A/4*&#&&#**U./4C6.D.4-*FB,54*9!V

! 2.F6,C54*h%&0*%#V=&#&&&*

! 2.F6,C54*h%#0*%%V=&#&#]

! 2.F6,C54*h%%0*%8V=&##]]

! 2.F6,C54*h%80*%!V=&&]]]

! 2.F6,C54*h%!0*%cV=#]]]]

&

&#&&#

&

&&]]]

#

&

&

&

&#&&#

#

&#&&&

#

&#&#]

#]]]]

&##]]

#

#

A-

Luigi Liquori


Luigi Liquori
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Kademlia – Updating buckets

! iH4C4M4-*,*CA/4*-454.M4F*,CE*;4FF,R40*.6*7B/,64F*

6H4*,BB-AB-.,64*Q@Z75Q46*ZE*F4C/4-\F*.CDA-;,6.AC

! 1D*6H4*Z75Q46*.F*D7<<*6H4*<4,F6@-454C6<E*CA/4*.F*

-4;AM4/*.D .6*.F*CA6*<.M4

! Q44B.CR*6H4*A</4F6*<.M4*5AC6,56F*,-A7C/0*Q@Z75Q46F*;,].;.e4*

6H4*B-AZ,Z.<.6E*6H,6*6H4*CA/4F*6H4E*5AC6,.C*N.<<*-4;,.C*AC<.C4)
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Kademlia Protocol

! TACF.F6F*AD*DA7-*K?TF=*

! ?1^_0*(PJKY0*S1^2*^J2Y0*,C/*S1^2*j>3WY

! PH4*?1^_*B-AZ4F*,*CA/4*6A*F44*.D*.6*.F*AC<.C4

! (PJKY*.CF6-756F*,*CA/4*6A*F6A-4*,*!Q4Ef*M,<74" B,.-*DA-*<,64-*
-46-.4M,<

! S1^2*^J2YU12V=**PH4*-45.B.4C6*AD*,*6H4*K?T*-467-CF*6-.B<4F*
DA-*6H4*Q*CA/4F*.6*QCANF*,ZA76*5<AF4F6*6A*6H4*6,-R46*12

! S1^2*j>3WYU12V=*F.;.<,-*6A*S1^2*^J2Y*4]54B6*6H,6*.6*-467-CF*
6H4*M,<74*.D*B-4M.A7F<E*F6A-4/
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Kademlia – Node lookup

! PH4*<AAQ7B*B-A54FF*.F*.64-,6.M4=*4M4-E6H.CR*.F*
5AC6-A<<4/*ZE*6H4*.C.6.,6A-*CA/4

#)

 

X74-E*.C*B,-,<<4<

 

6H4*+

 

U+

 

`*8V*CA/4F*5<AF4F6*6A*6H4*X74-E*
12

%)

 

CA/4F*-467-C*6H4*Q

 

UQ*`*%&V*CA/4F*5<AF4F6*6A*6H4*X74-E*12

8)

 

RA*Z,5Q*6A*F64B*#0*,C/*F4<456*6H4*"

 

CA/4F*D-A;*6H4*C4N*
F46*AD*CA/4F

!)

 

P4-;.C,64*NH4C*EA7*H,M4*6H4*Q

 

5<AF4F6*CA/4F

! :4E*<AAQ7BF*,-4*/AC4*.C*,*F.;.<,-*D,FH.AC0*Z76*6H4E*
64-;.C,64*NH4C*6H4*Q4E*.F*DA7C/

! 6H4*-4X74F6.CR*CA/4*5,5H4F*6H4*Q4E*<A5,<<E)
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Kademlia – Other operations

! K4D-4FH

! B4-.A/.5,<<E0*,<<*Q@Z75Q46F*,-4*-4D-4FH4/*ZE*
;,Q.CR*,*X74-E*DA-*,*M,<74*N.6H.C*6H4*Z75Q46

! ^A/4*kA.CF

! 5AC6,56*,*B,-6.5.B,6.CR*CA/4*,C/*.CF4-6*.6*.C*6H4*
,BB-AB-.,64*Z75Q46

! B4-DA-;*,*X74-E*DA-*EA7-*ANC*12

! -4D-4FH*,<<*Z75Q46F
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Kademlia – Lookups 

! 1CM,-.,C6=*1D*6H4-4*4].F6F*FA;4*CA/4*N.6H*12*

N.6H.C*,*FB45.D.5*-,CR4*6H4C*6H4**********

Q@Z75Q46*.F*CA6*4;B6E

! .D*6H4*.CM,-.,C6*.F*6-740*6H4C*6H4*6.;4*.F*<AR,-.6H;.5

! N4*;AM4*AC4*Z.6*5<AF4-*4,5H*6.;4

! 274*6A*-4D-4FH4F*6H4*.CM,-.,C6*HA</F*N.6H*H.RH*

B-AZ,Z.<.6E
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Kademlia - Properties

! Y,FE*6,Z<4*;,.C64C,C54)*P,Z<4F*,-4*7B/,64/*

NH4C*<AAQ7BF*,-4*B4-DA-;4/

! /74*6A*IJK*FE;;46-E*,*CA/4*-454.M4F*<AAQ7BF*

D-A;*6H4*CA/4F*6H,6*,-4*.C*.6F*ANC*6,Z<4

! S,F6*<AAQ7B*ZE*;,Q.CR*B,-,<<4<*F4,-5H4F

! ,6*6H4*4]B4CF4*AD*.C5-4,F4/*6-,DD.5)*


