Distributed Hash Tables & Chord
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P2P Lookup

Key="“LetltBe”
Value=MP3 data

Publisher @ @

Client !
Lookup(*“LetltBe”)
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Centralized Lookup

Publisher
Key=“LetltBe”
Value=MP3 data

Lookup(“LetltBe”)
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Flooding

Publisher
Key="LetltBe”
Value=MP3 data

Lookup(“LetltBe”)
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Routed Messages

Publisher
Key="LetltBe”
Value=MP3 data

Lookup(“LetltBe”)
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Identifier Circle
0 K5

N123

Circular m-bit
K10l ID space N32
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Identifier Successors

IP="1.2.3.4” 0 K5

NI123 K20

/ Circular m-bit \

K101 ID space N32

Key="LetltBe”

N90

~———Keo
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Lookup Example

Where is “LetltBe”?
Hash(“LetltBe”) =
K60

N123

N32

“N90 has K60”

Ké0
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Locating Keys: Simple Lookup

Where is “LetltBe”?
Hash(“LetltBe”) = K60

N32

“N90 has K60” /

K60 | N90 \_/ N55
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Locating Keys: Finger Tables
NI16 ST
------------- N18 ;
80 + 25 80 + 26
N8O+ | N98 ' N98 5
N80+2 | N98 Sy
N80+4 | N98
N80+8 | N98 80 + 23
2
N8O+16 | N98 i
N80+32 | NI16 80 + 20
N80+64 | NI8 N80
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Chord Lookup

N5
NI10 NIO
N20
N99
N32 | Lookup(K19)
N80
N60
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Chord Lookup

N5

NI10 NIO

N20 | KI9
N99
N32 | Lookup(K19)

N80

N60
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Joining the Ring

N5
N20
N36 —~ [N
|. Lookup(37,38,40,...,100,164) N40
N80
Né60
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Joining the Ring
NS5
N20
N99
N36 K30
> Copy keys 21...36
N N40 | /35 from N40 to N36
K38
N60
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Consistent Hashing

N nodes (buckets), K keys

Regular Hash Consistent
Table Hashing (DHT)
add/remove key
(i.e., lookup) O(1) O(log N)
add/remove
node (bucket) O(K) O(K/N + log N)
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Fault Tolerance
N 120

NII3 ~ N0

Lookup(90)
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Evaluation: Lookup

Average Messages per Lookup

04—y

10 100 1000

Number of Nodes

Bowdoin Sean Barker 17

Evaluation: Robustness
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