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1.Definition(1/2)

>

Cassandra is a highly scalable, eventually consistent,
distributed, structured key-value store.

Cassandra+= FaceBook(http: //Www facebook.com),
Twitter( SHA AHESIA U=, HEE
HOIH ME|& flet 2 HE )\Iﬁ.Eé!.

Cassandra®| EAF A|AEIT} 7l=2 AmazonQ|
Dynamo0f| A, I31|O|E1 E%% Google's BigTableo| &2 &l
(Apache Hadoop's hBase)& O| &AM 20| &0 {UEL|LCF.
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http://www.twitter.com/
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» 1.1 Amazon Dynamo
key, value 7|Hto| MZ R E K&
distributed hash table2| YE{E key partitioning= &%t | 0|
B 24 =&
HOIH =X K& (async)
eventual consistency giAl
ring topology
p2p &4

<Seeds>

< I__Seed > 127.00.1 </Seed__ > :Wdevltapache—cassandra-8.6 . 2Whin>*nodetool.bat —h mcsong ring

h
tarting ModeTool

<Seed>172.20.51.117</Seed>

#5535988884775632698660259 778947568475

72.20.51.187 Up 222.73 MB 43841112212137391193525858477368442557
<Seed>172.20.51.107 </Seed S 7> 2051117 Up 167 MB 65593072463687289449596694244320256794
72.20.51.8 Up 167 MB 955359M8864775632698668259778947568475

< /Seed S > IC:Wdevttapache—cassandra—@.6 . 2%hin’>

» 1.2 Google’s BigTable




2 History & Reference(1/2)
» 2.1 History

2008.07 Cassandra was released as open source project on
Google code.

2009.03 Cassandra started apache’s incubation project.
2010.02.17 Cassandra graduated to a top-level project.

» 2.2 Current Status
9 O] Committer(FaceBook 2, Rackspace 2, IBM Research 1,
Digg 1, Riptano 1) E&7
1 2|2 179H 9| Contributor 2&

Java 1.6 Version(Sun(http://java.sun.com),
Open)DK(http://www.openjdk.org/))o| A HIAE =

client IibraryE Ruby, Perl, Python, Scala, Java, PHP, C#5= X
#ot1 QS L Ct



2 .History & Reference(2/2)

» 2.3 Reference
Alexa's(http://www.alexa.com) ranking

2 Facebook - Bill Farmer

faceboo

VAT

[Requires membership] Wikipedia entry page with related Facebook posts and links

Yrirdrdrir Search Analtics »  Audience »

11 Twitter

twitter.com
Saocial networking and microblogging semvice utilising instant messaging. SMS or a web interface

Trirfriryy SearchAnalytics » Audience »

121 Digg
digg.com
Technology focused news site where the stories are chosen by community members rather than edit
More
Wi WrirTy Search Analtics »  Audience »



3.Features

» Proven

» Decentralized

» Fault Tolerant

» You're in Control

» Rich Data Model

» Elastic

» Durable

» Professionally Supported



4 DataModel(1/2)

» Cassandra®| Data Model2 Google BigTable?| key, column,
column familyQ| =& 7tX|11 Q&L L
Column & Super Column

Column Family & Super Column Family KoySpace
Column Family
KeySpace
. Calunn Name Colurmn Name | Colurmn Nare
=2|H 2 2 ColumnFamilyE FOHFE= (& l wEERE
Column Name | Column Mame \
Key Column
‘ Value Value
Column Name Column Name | Column Name Column Name
Key ‘ Valua Value Value Valua

Column Name | Column Name | Calumn Name
Key
‘ Value Walug Value
Column Name | Column Name
i “ ‘ Value Val

KeySpace



http://cfile30.uf.tistory.com/original/17146F104B97514457BC50

4 DataModel(2/2)

» Ex) select query

Data Model Query Statement

Relational SELECT ‘"column’ FROM “database . table® WHERE "id" = key;
BigTable table.get(key, "column_family:column")

Cassandra: standard model keyspace.get("column_family", key, "column")

Cassandra: super column model keyspace.get("column_family", key, "super_column", "column")



5.Project Package

ixlicenses : e 0

sl antlr-3.1.3 jar 1.B63KE  Executable Jar File
_ 1.247KB  Executable Jar File
&l avro-1,2,0-dev,jar 315kE  Executable Jar File
ﬂclhm—prnductinn,jar J4KB  Executable Jar File
| commons-cli-1,1.jar J6kE  Executable Jar File
| commons-codec-1,2 jar 0B Executable Jaidgie
| commons-collections-3,2,1.jar REZE  Exec ar File
ﬂ commoaons-lang-2 4. jar Zhbk.B =cutable Jar File

- H  Executable Jar File
2 B20KE  Executable Jar File
Ak B Executable Jar File

@ google-collections-1,0,jar

iw—E.LD.jar B90K.E  Executable Jar File
|£7|jacksun—cure—asI—I.d.D.jar 147KB  Executable Jar File
|£7|jacksnn—mapper—asl—L4,D,jar 378KB  Executable Jar File

|£|j|ine—D,EI,EI-1,jar bhk.B  Executable Jar File

Ingdj—LE,M.jar 359K B Executable Jar File
|ﬂslft1j—a|:|i—1.5.8.jar JakB  Executable Jar File

@ slfdi-logdj12-1.5.8.jar 10k.B  Executable Jar File

10

High performance

collection of Conrurrent

Json X| &
Thrift & 7| &2
OF AR
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» 6.1 Official Cassandra Website's Slide

Performance vs MySQL w/ 50GB

MySQL
300ms write
350ms read

Cassandra
0.12ms write
15ms read
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» 6.2 L& HAE
A 9 A2
Windows XP SP3, Dual Core 2.53G, 2G RAM2| Machine0||A{ Javae=
1.6.0_20 Version, DB= MSSQL 2008(SP1), Cassandra(0.6.2) H|

DB= & =% Q1 ODBC(Version 3), JDBC(Type 4, sqljdbc4 jar, jtds-1.2.5,jar)
£ 0|85t LI,

CassandraE SAMo 2 X|RISH=  thrift libraryE AFESHD /S L|LC
o NE =

H|O|E ZBH : GUID(long, PK), ID(char(20)), NAME(char(20)),
Article(nvarchar(MAX))

HIAE OO : 1~ZF7t4l OF0|C| , O|F , 7| =0 Ciot LHEQIL|C}




6.Performance(3/9)
» INSERT Z 1} H|O|=(MSSQL 1.2 G, Cassandra 2.8G)

0.094 = 0.078 = 0.046 = 0125 = 0.094 =
1,000 0.610 = 0.641 = 0.563 = 0.703 = 0.469 =
5,000 2672 = 3.000 = 2797 = 3.078 = 2.000 =
10,000 5734 = 6.000 = 5719 = 6.078 = 4.000 =
20,000 12.250 = 11.813 = 11.344 = 12.281 = 7.844 =
50,000 29.094 = 28.687 = 28454 = 30.047 = 20.218 =
100,000 57.938 = 56.797 = 56.316 = 62.750 = 40.281 =
200,000 12 55422 = = 54.344 = 12 52331 = 2% 2219 12 24313 =
500,000 432 44610 = 45 49.156 = 4% 50.125 = 5& 8.468 32 24.656 =

1,000,000 9% 35469 = 9& 45937 = 9& 30.875 = 10 28.719 7= 3.813
2,000,000 19& 25.390 = 2182 2875 = 18% 8.906 = 212 4.094 148 14531 =
5,000,000 49& 0.188 = 48& 2531 = 48F 3336 = 52% 8.891 = 36 6.250 =
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» INSERT A1t 2= (total time, milisecond)

3500000
3000000 -
2500000 /
2000000 y /)K
1500000 //
1000000 7/(

500000

" //
0 : : | : | : | . | . : ——— . . . .
100 1000 5000 10000 20000 50000 100000 200000 500000 1000000 2000000 5000000
—4=—MSSQL 2008(with ms sqljdbc4.jar) MSSQL 2008(with jtds-1.2.5.jar) MSSQL 2008(with odbc)

Cassandra(0.6.2, Sync) ==ie= Cassandra(0.6.2, Async)
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» INSERT Z1} 12l = (average time, milisecond)

.4
1.2
I
08 +—
N &
0.6 - ——— — = A~ —
‘v,'"
0.4 . : 5 : e :
0.2
0 T T T T T T T T T T T
100 1000 5000 10000 20000 50000 100000 200000 500000 1000000 2000000 5000000
=4—=MSSQL 2008(with ms sqljdbc4.jar) MSSQL 2008(with jtds-1.2.5.jar) MSSQL 2008(with odbc)
Cassandra(0.6.2, Sync) === Cassandra(0.6.2, Async)



6 .Performance(6/9)
» SELECT Za} gf|o|=

0.042 2 0.047 = 0.016 = 0172 =
1,000 0.187 = 0.188 = 0.141 = 1.000 =
5,000 0.750 Z£0.719 = 0.547 = 4750 =
10,000 1297 221281 = 1.062 = 9.469 =
20,000 2438 Z= 2469 = 2109 = 18.875 =
50,000 5.953 Z&£5.969 = 5157 = 12 41.657 =
100,000 12.203 Z=11.891 = 10.297 = = 12343 =
200,000 24.156 2= 23.609 = 20.563 = 11 10.687 =
500,000 59.250 &= 59.782 = 51.141 = 448 6.578 =
1,000,000 = 58.828 X 1& 58922 = 12 43750 =
2,000,000 32 58938 &£ 3% 56.469 = 32 31.546 =
5,000,000 10=2 21.312& 102 32.547 = 8= 46.985 =

16
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» SELECT A1} O =(total time, milisecond)

3000000

2500000

2000000

1500000

1000000

500000

0 +——

100 1000 5000 10000 20000 50000 100000 200000 500000

—4—MSSQL 2008(with ms sqlidbc4.jar) MSSQL 2008(with jtds-1.2.5 jar) MSSQL 2008(with odbc) Cassandra(0.6.2, Sync)
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» SELECT Z1} 12l = (average time, milisecond)

6
5
4
3
2
I
v\” - - e
0 T T T T T T T
100 1000 5000 10000 20000 50000 100000 200000 500000
=4--MSSQL 2008(with ms sqljdbc4.jar) MSSQL 2008(with jtds-1.2.5.jar) MSSQL 2008(with odbc) Cassandra(0.6.2, Sync)
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» Fail-Over H|AE
INFO 15:33:03,351 error writing to sohleeop/172.20.51.117
INFO 15:33:10,368 InetAddress /172.20.51.117 is now dead.

INFO 15:34:07,090 Node /172.20.51.117 has restarted, now UP again €
Detected

INFO 15:34:07,090 Node /172.20.51.117 state jump to normal

C:Wdevltapache—caszandra—-@.6.2Wbin>nodetool.bat -h mcsong ring

Starting ModeTool

Address Status Load Range
9553590888477563269866M259778947568475

172.20.51.187 Up 334.22 MB 438411122121373911935250850477368442557

172.20.51.117 Down 334.22 MB 655930724636872894495966 4244328256794

172.20.51.8 Up 334.22 MB 9553590888477563269866M259778947568475

C:Wdevitapache—cassandra—0.6.2%bhin>







