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Wikipedia: A top 10 Web siteWikipedia: A top 10 Web site

50.000 requests/sec

• 95% answered by squid proxies y q p

~18 squid servers 

• 2,000 req./sec hit the backend 

12 MySQL DB, ~158 Apache servers12 MySQL DB,  158 Apache servers

Thorsten Schütt & Florian Schintke 2



The Wikipedia System ArchitectureThe Wikipedia System Architecture

otherot e

Not state‐of‐the‐art:

search servers

Not state of the art:
• difficult to maintain
• does not scalesearch servers• does not scale

web serversNFS
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web serversNFS



Our Approach: P2P with Transaction LayerOur Approach: P2P with Transaction Layer

Benefits

• distributed

Challenges

• need synchronization

• scalable
– because of peer concept

f l l

– concurrency control

• need atomicity
i f f h• fault‐tolerance

– because of replication

– in face of churn

• need transactions

DHT + Transactions = Scalable, Reliable, Efficient Key/Value Store
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System Solutions

Wiki di MapWiki to key / value,Wikipedia Map Wiki to key / value, 
render wiki text to HTML

Key/Value Store
(simple DBMS)

rl
an

g Simple data read/write interface

Transaction 

n 
   
 E
r

Adapted Paxos Algorithm
Read 1 access to majority of replicas
Write  3 rounds accessing the replicas

Symmetric Replication in P2P,
Replica locations can be calculated locally

Replication

en
   
  i

g p

DHT Chord#, log (N) routing, 
no hashing, range queries W

ri
tt
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DemonstrationDemonstration

i d d iTwo independent instances are setup:

Cluster: 
640 peers on 20 x 8 cores

PlanetLab:
b t 150about 150 peers
distributed worldwide
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Boot Server: P2P management interfaceBoot‐Server: P2P management interface

• store keys

• search keys

• see the P2P ring

• statitics

• debug data
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debug data



Wikipedia FrontendWikipedia Frontend

• Wikipedia on top ofWikipedia on top of
scalable key/value store

• installed a dump of• installed a dump of
Simple English

i t f l i• interface language is
static (Bavarian)

• no images

URLs not in dump

• browse links

• no fulltext search
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• no fulltext search



Performance on Linux ClusterPerformance on Linux Cluster

1500 transactions/sec on 10 CPUs1500 transactions/sec on 10 CPUs

throughput with increasing 
access rate over time

CPU load with increasing
access rate over time

Thorsten Schütt & Florian Schintke 9

2500 trans./sec with 16 CPUs (64 cores) and 128 DHT nodes



PerformancePerformance

Wikipedia P2P‐WikipediaWikipedia P2P Wikipedia

Servers 170 8

R t / 2000 2500Requests / s 2000 2500
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DemonstrationDemonstration

Everybody can participate now:

www.onscale.de/scale.html

load & modify pages
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Detailed Descriptions

Wiki
S. Plantikow, A. Reinefeld, F. Schintke.
Transactions for Distributed Wikis on Structured Overlays.
DSOM 2007.

Transactions
M. Moser, S. Haridi .
Atomic Commitment in Transactional DHTs.
1st CoreGRID Symposium, Aug 2007.

DHT
T. Schütt, F. Schintke, A. Reinefeld.
A Structured Overlay for Multi‐dimensional Range Queries.y g
Euro‐Par 2007.
T. Schütt, F. Schintke, A. Reinefeld .
Structured Overlay without Consistent Hashing:  Empirical Results.
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GP2PC 2006.



SummarySummary

DHT + Transactions = Scalable, Reliable, Efficient Key/Value Store

• Previously, P2P was mainly used for file sharing (read only).

• We support consistent distributed write operationsWe support consistent, distributed write operations.

• Numerous applicationsNumerous applications
• Web 2.0, internet databases, transactional online‐services, …
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System Layers

A li tiApplication

crashcrash 
recovery
model Key/Value Store (simple DBMS) must provide

strong consistency

Transaction  implements ACID

improves availability
at the cost of consistencyReplication

DHT
crash stop
model

implements 
‐ scalability
‐ eventual consistency
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unreliable, distributed nodes

eventual consistency


