--------

a{:-‘,maﬁl;éi 2
i

FOTTpULingorn
e {1 v T

I.".Ill{.r

Deploying MediaWiki on IBM DB2
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What is Cloud Computing?

. lllusion of infinite resources available on demand

. Infrastructure- Infinite server

—- e.g. Amazon EC2

. Platform — Infinite computing capacity
- e.g. Google AppEngine

. Software- Infinite scalabllity

- e.g. SalesForce.com



Traditional Server




Google Server
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Google Racs

=

One server n
DRAM: 16GB, 100ns, 20GB/s &

3

Disk: 2TB. 10ms. 200MB/s [

-
r

L ocal rack (80 servers)
DRAM: 1TB, 300us, 100MB/s P
Disk: 160TB, 11ms, 100MB/s

Cluster (30+ racks)
DRAM: 30TB, 500us, 10MB,
Disk: 4.80PB, 12ms, 10MB/s




Google Data Center

. Containerized data center since 2005

. 1160 servers per standard shipping container

Total Facility Power

PUE =
IT Equipment Power
Scenario PUE
Current Trends 1.9

Improved Operations | 1.7

Best Practices 1.3
State-of-the-Ar 1.2
Figurs 1: EPA Estimated PUE Valves in 2011 9

Quarterly energy-weighted average PUE:

Trailing twelve-month energy-weighted avg. PUE:

Individual facility minimum quarterly PUE:
Individual facility minimum TTM PUE™:
Individual facility maximum quarterly PUE:
Individual facility maximum TTM PUE®:
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1.22 ot
1.19 s
e FIG. 1

1.15, Data Center B
1.14, Data Center B
1.33, Data Center H
1.21, Data Center A



Business Case for Cloud

. Cheaper than traditional approaches
- No Initial capital expen:
- Only pay for what you use
. Best practices without the learning curve

. Instant scalability

- Bring up 10 more web servers because ever
linked to you at once

- Bring up 1000 test servers to test a networking app
shut them down right after



Vertical Scalability
on Amazon EC?2

ExtraLargelnstance
64-bit,
15GB of memory
4 virtual cores * 2CU/core (8 CU)

L arge Instance
64-bit,
7.5GB of memory,
2 virtual cores * 2CU/core (4 CU)

Small Instance

32-bit,
1.7GB of memory, =
1 virtual core * 1Cl iol

single database server
scalability limit




Good and Bad Uses

Good Bad

. Proofof Concef . Highly transactional workloau

. Development and Test . Data with high security/privacy
demands

. Public facing web presence
. Applications with complex

- Departmental systems regulatory requirements

. Applications with highly
variable workloac

. Seasonal applications

. Disaster recovery and backups



What 1s DB2?

. IBM DB2 V9.7 database server

. Free DB2 Expre«-C editior

— http://ibom.com/db2/express/
. Transactional, ACID-compliant

. Stored procedures in both SQL and Java
. pureXML, Full Text Search, €



Database Architecture in the Cloud

load balancer to
create a sing|
system image for the

cluster




No Oracle RAC in Cloud

Oracle RAC does
not work in the

No “shared disk” ir
the Cloud

All servers must
have access to d:

No low latency
communications Iin
the Cloud




Master/Slave Replication in Cloud

of data
Write requests go t integrity
master

No guarantei

4 .
Routing

logic in the | ESPSSE requests g
application

) to slaves Master replicates
data to slaves




DB2 and GRIDSCALE
Load Balancing in Cloud

No data
Write requests go | ¢ Integrity
ALL servers ISSues

GRIDSCALE
DB2 load balancer

p
transparen
to_the_ Read requests
application are balanced

across cluster




DB2 Data Partioning Feature
In the Cloud

. Database Sharding:

- Shared Nothing database architec

- Data is partitioned across a number of DB2 nodes
with each node managing only its own portion obdat

. Parallel Processing: DB2 DPF splits complex
gueries and parallelizes their execution across
DB2 nodes in a DPF cluster. Results
recombined and returned to the calling
application



DB2 Data Partioning Feature
In the Cloud

. Shared Nothing architecture fits well in to the @lo
provisioning mode

. Capacity can be scaled up/down by adding/removing
Independent nodes to the cluster

. Execution of complex queries automatically paralesd
across a cluster

. Partitioning and parallelization are transparerdri
application

. Designed to process complex queries over very large
data sets



DB2 High Avallability Disaster
Recovery in Cloud

g Applications

Application sends a read @‘&,

GRIDSCALE Servers

Database

NS

Q

N -
DBZ NS DB2




DB2 High Avallability Disaster
Recovery in Cloud

g Applications

Database server fails; read is &‘&“)

automatically re-routed

GRIDSCALE Servers
W
j N

Database




DB2 High Avallablility Disaster
Recovery in Cloud

When the database server is

brought back online, |||| Applications
GRIDSCALE automatically re-
synchronizes it while the

application continues GRIDSCALE Servers

INSERT INTO
EMPLOYEE (ID, NAME,
SALARY) VALUES

(100, ‘Smith,

35000);

UPDATE EMPLOYEE SE:

D
GRIDSCALE atabases

Recovery Log




What i1s MediaWiki?

. Powers Wikipedia

WIKIPEDIA

. The Free Encyclopedia
S I n Ce OO e
2 = Main pags
= Contents
= Featured content
= Currentevents
- = Random article
[ ]
search
interaction
= About Wikipedia
= Community portal
—_— = Recent changes
= Contact Wikipedia
= Donate to Wikipedia
= Help
toolbox

= What links here

- Folding@Home
— FileZilla Documentation

= Related changes
= Upload file
= Special pages

= Permanent link

printiexport

= Create a book

= Download as PDF
= Printable version

languages

Simple English

e

- Mozilla Developer Cent
— Super Mario Wiki
- eftc.

Bahasa Indonesia
Bahasa Melayu
Brnrapcki
Catala

EAANWVIKE
Espafiol
Esperanto
Euskara

Frangais
Galego
Ny
Hrvatski
tatiano
L]
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main page | | discussion source | [ nistory
Welcome to Wikipedia,
the free encyclopedia that anyene can edit.
2,084,620 articles in English

Overview - Editing - Questions « Help

Today's featured article

Interstate 355 is an Interstate
Highway and tollway in the western
and southwest suburbs of
Chicagao, lllinois, U S. Like most
other tollways in the northeastemn
portion of the state, |-355 is maintained by the lllinois
State Toll Highway Authority. -355 runs from Interstate
80 in New Lenox north to Interstate 290 in ltasca, a
distance of 32.5 miles (52.3 km). The tollway authority
opened 1-355 as the Morth—-South Tollway in 1989 to
ease congestion on lllincis Route 53 (IL 53), a parallel
two-lane state highway in central DuPage County.
Initially, 1-355 ran from Interstate 55 north to -290. The
new highway helped cut travel times for commuters
traveling north and south in the county. According to
commercial real estate developers at the time, the new
tollway also opened the western suburbs of Chicago to
commercial and industrial development. On November
11. 2007, the tollway authority opened a southern
extension of -355 from |-55 to I-80, a distance of

12.5 miles {20.1 km); on its opening, the tollway
authority changed the name of the tollway to "Veterans
Memarial Tollway” The tollway authority laid the route
of the new extension through Will County and a small
portion of Cook County, one of the fastest-growing
regions in lllinois. The tollway authority expects the
extension to cut travel times in the region by 20
percent. (more...)

Recently featured: Gray's Inn — Rufus Wilmot Griswold
—Jacques Plante

Archive — By email — More featured articles...

Did you know...

From Wikipedia's newest aificles:

= ... that Dietrich von Bothmer
convinced the Metrapalitan
Museum of Art to buy the
Euphranios krater (pictured) for $1 §
million, which later retumed it to
Italy after discovering that it had been looted?

= ... that Canadian documentary filmmaker Louie
Lawiless previously did production-related jobs on
television shows such as The Beverly Hillbillies and
The A-Team?

my preferences my watchlist my contributions  log out

watch |
= Arts = History = Society
= Biography = Mathematics = Technology

= Geography = Science = All portals

Contents - Categories - Featured content- A-Z index

In the news

= President of the Czech
Republic Vaclav Klaus
(pictured) signs the
Treaty of Lisbon after it
was upheld by the
Constitutional Court
fulfilling the final step in its ratification
across the European Union

= Claude Lévi-Strauss, the "father of
modern anthropology”, dies in Paris
aged 100.

& The European Space Agency's SMOS
and Proba-2 satellites are launched from
Plesetsk Cosmedrome, Russia.

= Hamid Karzai wins a second term as
President of Afghanistan after opponent
Abdullah Abdullah removed himself from a
second round run-off election.

= Construction of MS Oasis of the Seas,
the world's largest passenger ship. is
completed.

= ICANN allows nations and territories to
apply for top level Internet domains
scripted in their native-language
alphabets.

Wikinews — Recent deaths — lMore
current events...

On this day...

November 4: Flag Day in Panama; Unity
Day in Russia

= 1737 — The Teatro di San
Carlo in Maples, ltaly.
currently the oldest active
opera house in Europe,
was inaugurated

1791 — Northwest Indian
War: In the most severe defeat sver
suffered by the United States at the
hands of American Indians, the Western
Confederacy won a major victory at the
Battle of the Wabash near present-day
Fort Recovery in Ohio

= 1852 — Count Cavour (pictured) became




What i1s MediaWiki?

TryBsta B Leonsp mytalk my preferences my watchist my contributions  log out

. Written in PHP ) I —

1 Welcome to MediaWiki.org

it ”V-." N

HPH MediaWiki is a free software wiki package written in PHP, ariginally for use on Wikipedia. It is now
Mediow“(l used by several other projects of the non-profit Wikimedia Foundation and by many other wikis.

- - i including this website. the home of MediaWiki
n n site
ra I I O a r u S O r T Use the links below to explore the site contents. You'll find some content translated into other
® i languages, but the primary documentation language is English

= Browse categories
= Community portal For general questions about MediaWiki see the communication page. If you have a question about this

= Recent changes wiki, please visit the forum.
= Tech bing

= About this site | About MediaWiki | Download | Help and support
searc! 1

=

stpport = Whatis a f =) = Installing / = Submitting
= User help L wiki? Upgrading a patch
[ ] Pl Navigation = Configuring e = SVN
= FAQ
— = Howto = Third-party commit

edit a page extensions access
download Mare. u More. = Reference

among others

development

Users System administrators Developers

= Support desk

= Bug tracker B
Current versions News
= Download from SWN © v
" ® View code changes s 1.15.1 -2009-07-13 = 2009-07-13:1.15.1, 1.14.1 released
= Code comments = 1.141-2009-07-12 i i 1.15.1 bugfix release i available
. — = Bro & = 1.8.12-2009-02-07 Niki 1.14.1 bugfix release & available
-
u 2009-06-10: 1.15.0 released
" M TR U Download " MediaWiki 1.15.0 quarterly release & is now available
= RC (#mediawik) 1.16.1
= Waiing sts u 2009-05-16: 1.15.0rc1 released
Download other rele " MediaWiki 1.15.0rc1 rele; candidaie i available
toolbox
i u 2009-02-22:1.14.0, 1.13.5 released
= What links hers

v Mec iki 1.14.0 quarterly release &f available

Related changes
Upload file (g MediaWiki 1.13 5 bugfix release & available

Special pages

5 = Oider news...
Printabie version

Permanent lnk

Cite this page @) Languages: | English * Afrkaans =Tl + Azerbaycan * s eess + Bunrapon + Brezhoneg * Catald + Cesky
+ Deutsch * EAAnvica * Espaficl * 4 » Suomi * Frangals * Galego * iy * Magyar
+ Bahasa Indonesia * tallano +EI#3E + foorgere * H2 * eamwags + T + Bahasa Welayu

* Nederlands * Horsk (bokmdl) * Occitan » Polski * Portugués » Roménd EE
+ Slovenéina * Shaip * Svenska * Tirkce * Yepaiicexa + Ting ViEt »

* o (BERE) + hI(EE)

« Pyceriii * |

Category: MediaWiki Introduction

A
Q.Q WIKIMEDIA Text is available under the Creative Commens Altribution/Share-Alike License; additional terms may apply. See Terms of
orojees

Use for detaiks. Privacy policy  About MediaWikiorg Disclaimers



Why database abstraction?

. MySQL
mysgl query(); mysqgl affected rows();
. SQL Server

mssqgl query(); mssgl rows affected();
. IBM DB2

db2 exec(); db2 num rows();
. Incompatible PHP APIs for every database

- Everything a function in global namespace



Why database abstraction?

. MySQL

SELECT * FROM table LIMIT 10;
. SQL Server

SELECT TOP 10 * FROM table;
. IBM DB2

SELECT * FROM table
FETCH FIRST 10 ROWS ONLY;

. Incompatible SQL syntax
- No single standard that '|ust WOrks



MediaWikil Solution

o= Outline &2 J(18|%|7 =8

. One abstract class that ey

. o F DEADLOCK_DELAY_MAX ]
F
defines the database £ 2 DEROCCOEAY ‘
C]
i @ ?]IE?ttalll:laseBase

— DatabaseBase " emcom

. Child classes that handle
specific databases

- DatabaseMySQL
- DatabaselBM DB
— etc.

$mFakeMaster

$mFakeSlavelag

$mFlags

SmLastQuery

$mLBInfo

£mOpened

SmPassword

SmPHPError

SmServer

$mTablePrefix

SmTrxlevel

EmUser
c __construct{$server, $user, $password, $dbMame, $f
addQuotes($s)
affectedRows()
aggregateValue($valuedata, $valuename)
anyChar()
anyString()
begin($fname)
hitandf &fieldl eft. &fieldRinht)
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Resources

. Leons Petrazickis . Amazon Web Services
— http://Ipetr.org/bloc =
— leonsp@ca.ibm.com . RightScale

. DB2 in the Cloud _

- db2cloud@ca.ibm.com ., |BM Cloud



