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P2P — Distribuce dat
Pozadavky

decentralizace

Skalovatelnost

rovhomerneé rozlozeni dat a zatéze
rychlé vyhledavani a vyber
dynamicka architektura

obecnost — nezavislost na identifikaci

Reseni

Chord — kruh
Pastry/Tapestry — strom
CAN - hyperkrychle
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P2P — Vyhledavani

Problém

put(name,data) N 2 3 N

1 4

data = get (name)
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P2P — Vyhledavani

Problém
N N
put(name,data) 2 3
N1 N4
key = hash(name) N
IP_address = lookup(key) N5 °  data = get (name)

put(IP_address,data)
key = hash(name)
IP_address = lookup(key)
data = get(IP_address)
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P2P — Vyhledavani

Centralizovany adresar - Napster

put(loc,data) N, N,

data = get (loc)
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P2P — Vyhledavani

Centralizovany adresar - Napster

put(loc,data) N N, N, N,
N, N,
setloc(name,N,) ~ data = get (loc)
put(loc,data) DB
\

loc = lookup(name)
data = get(loc)
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P2P — Vyhledavani

Broadcast - Gnutela

\ N, N, .

1 4

N N loc = lookup(name)
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P2P — Vyhledavani

Broadcast - Gnutela

N N loc = lookup(name)
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P2P — Vyhledavani

Prohledavani - FreeNet

\ N, N, .

1 4

N N loc = lookup(name)
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P2P — Vyhledavani

Prohledavani - FreeNet

N N loc = lookup(name)
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DHT — Distributed Hash Table

efektivita
pocCet zprav na vyhledani
prumér grafu

skalovatelnost
pocCet stavovych polozek na uzel
stupen uzlu

odolnost
proti vypadkum uzlu
proti vypadkum uzlu

replikace dat
pocCet redundantnich kopii
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DHT — Distributed Hash Table
Chord

jednoduchy interface
|IP_address = lookup(key)

efektivni
O(log N) zprav na vyhledani

skalovatelny
O(log N) stavovych dat na uzel

odolny
proti vypadkum uzlu
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DHT - Chord

Hashing

N105

N72

@O«
%
)
o
®
e

circular
7-bit ID space

N32

NG5
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DHT — Chord
Hashing

- konzistentni
- Chord se opira o SHA-1
- skute¢na délka klice je 160 bitu

- vzdalenost — ,pohyb“ po sméru hodinovych rucicek
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DHT — Chord

Sequential lookup

where is K80 ? N120

N105
circular N32
7-bit ID space
N90
w_ K

NG5

N72 \—/
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DHT — Chord

Sequential lookup

where is K80 ?

N120

N105

N72

X36DSV - Distribuované s

circular
7-bit ID space

N32

NG5
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DHT — Chord

Finger table
N120
N105
N9O
N72

32

32 N

32

32

65

N32

NG5
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DHT — Chord
Finger table

where is K80 ?

N120

N105

80

N72

32

32 N

32

32

65

N32

NG5
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DHT — Chord
Finger table

where is K80 ?

N120

N105

80

N72

32

32 N

32

32

65

N32

NG5
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DHT - Chord

Finger table
N120

i n+2' succ

0 K121 N32

1 K122 N32

2 K124 N32

3 KO N32

4 K8 N32

5 K24 N32

6 K56 NG5
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DHT - Chord

insert

- urceni Id

- znalost jednoho uzlu Chord

- nalezeni naslednika a ulozeni odkazu
- vytvoreni finger table

stabilize

- periodicky dotaz na naslednika

- ten sdéli svého (nového) pfedchudce
- neshoda — update vazby

- ulozeni dat

fix_fingers

- periodicky update jednotlivych odkazu
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DHT — Chord
vypadek finger table

- fix_fingers()

nasobny vypadek

- udrzovani seznamu r nasledniku

opusteni Chordu

- zkopirovani dat k naslednikovi
- update odkazu
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DHT — Chord

Replikace
N120
N105
N9O
N72

32

32

32

N32

15

65

NG5

15
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DHT - Pastry

Id space

circular
4-bit ID space
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DHT - Pastry

Node state n =103220

12-bit ID space

routing table

0
1
2
3
4
)

leaf set

031120 1 201303 312201
0 110003 120132 132012
100221 101203 102303 3
103112 2 103302
103210 2
0 0

103123 103210 103302 103330

neighborhood set

031120 312201 120132 101203
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DHT - Pastry

lookup

- blizky uzel v leaf table (pokud je v rozsahu)
- uzel s delSi shodou prefixu v routing table
- nejblizSi z uzlt se shodnym prefixem

insert

- vyhledani sitové (geograficky, topologicky) blizkého uzlu k
- prevzeti neighbourhood table

- “Join” zprava smerem k vybrané |ID pozici

- prevzeti leaf table od uzlu ¢ nejblizSiho k ID pozici

- prevzeti prvniho radku routing table od uzlu k

- pfevzeti dalSich radku routing table od uzlu cesty k ¢

- odeslani stavoveé informace smérem k ¢

- optimistické reseni kolize Casovymi znamkami
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DHT - Pastry

vypadky

- periodickeé testovani platnosti tabulek

- udrzovani i ne nejvyhodnéjSich sousedu jako zalohu

- pri oprave routing table pomohou sousedi ze stejneho radku

- pfi oprave leaf set pomohou sousedi z leaf set

- pri opraveé neghborhood set pomohou sousedi z neiborhood set

opustéeni Pastry
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DHT - CAN

Id space
d-dimensional Id space
(x,y,...)
routing
477 v
477
y
p X
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DHT - CAN

insert

<
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DHT - CAN

insert

<
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DHT — Kademlia

Id space
- circular n-bit space
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