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Wikipedia: A top 10 Web site

50.000 requests/sec

e 95% answered by squid proxies
- ~18 squid servers

e 2,000 req./sec hit the backend
- 12 MySQL DB, ~158 Apache servers
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The Wikipedia System Architecture

Not state-of-the-art:
difficult to maintain
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Our Approach: P2P with Transaction Layer

Benefits Challenges
e distributed * need synchronization
e scalable — concurrency control
— because of peer concept * need atomicity
 fault-tolerance — inface of churn
— because of replication * need transactions

DHT + Transactions = Scalable, Reliable, Efficient Key/Value Store
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System Solutions
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Map Wiki to key / value,
render wiki text to HTML

Simple data read/write interface

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

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



Demonstration

Two independent instances are setup:

Cluster:

640 peers on 20 x 8 cores

PlanetLab:

about 150 peers
distributed worldwide
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Boot-Server: P2P management interface

e store keys

Chord” Boot Server Info Page

Mumber of nodes: 161

Simple Storage

e search keys

Home Add Key Value
Ring Key
Value
. Geo map
* see the P2P ring I
RRD Status
RRD Messages search
e e Docu E
e statitics Lookup || Reset
Transactions
Args

Debug

Last update: 16:50:25

 debug data
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Wikipedia Frontend

® Wlklpedla On top Of Location Edit View Go Bookmarks Tools Settings Window Hel)

scalable key/value store @@ Q0 OO =l Wi o &

E» Location: [W http:/flocalhost.zib.de:8080/wikiTtitle=France

arcikl | DSCRprecha | |w\erk|n || VETSIONEn/autoren

e installed a dump of
Simple English

France

France (French: France), officially the French Republic
structures, and places such as the Louvre, the Eiffel Tow

There are many important cities in France. Some of then

e interface language is

De freie Enzyblopddic
. ° navigation Contents
static (Bavarian) ? Houpetr -
. Zuef.alls-ArFikI . 2. Religion
° » Inhoitsvazeichnis 3. Landscape and Climate
(] no |mages mitarbeit 4. Attractions
» Wikipedia-Poatal 5. Language
» Fehlende Artikl 6. Regions
. » Letzte Anderungen 7. Footnot
U R LS n Ot I n d u m p hilf 8. Diaerll'uweesbsites
» Fragen?

* browse links ¢ Siammiisch Sports
* no fulltext search
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2500 trans./sec with 16 CPUs (64 cores) and 128 DHT nodes
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Servers 170 8
Requests /s 2000 2500
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Demonstration

Everybody can participate now:

www.onscale.de/scale.html

load & modify pages
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DHT + Transactions = Scalable, Reliable, Efficient Key/Value Store

e Previously, P2P was mainly used for file sharing (read only).
e We support consistent, distributed write operations.

e Numerous applications

e Web 2.0, internet databases, transactional online-services, ...
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System Layers

Application
crash
ric]:g\(;:y Key/Value Store (simple DBMS) = must provide
strong consistency
Transaction implements ACID
. improves availability
SEPIEEIRN at the cost of consistency
crash stop implements
model - scalability
- eventual consistency

unreliable, distributed nodes
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