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29| Biglable ©F|HIES} AWSS] Amazon Dynamos 7|HEOE 3lal Q=
Cassandra®™= Amazon?] DynamoS TIA}QINE Avinash Lakshmangh= lZ|y o7}
Facebook © & 0|23} Facebook®] Prashant Malik QAU oie} aHA] wHEich

12! 1_Cassandra O3

S [*“‘“" Cassandra

Cassandra= SUUE C* o]2t 5P| = ghet, CF FAP}F -F8%F 32 Cassandras 1A
E51= 3]A10] Datastaxo|th. o] ARO|E o A= Planet Cossandra 2R= #HUE] Au]A Ao]
EE 29%slaL et Planet Cassandrai= (1 23} 7o) Co] RA1H A2 FASICH

72! 2 C* 0] EA|Z! Planet Cassandra AIO|E

C* PLANET
CASSANDRA

A DATARTAY COMMUNITY SERVICE

Zx{: http://planetcassandra.org/

Comsancirat= T2 A18folA] UL Q12 3 SHERA, Cossardral= Selobmzs )
7] wolct, o] ofj7|E = Z-2 Cassandrad] A client library HA o] 1]
2 QB duslo] ] Mol o ol Caande] HEHS jo dient
hectorlL} astyanax@} o] 2|4 AlSke] 91E9] 0|58 AMESlal Qlth

T 1_%J7[m|C|ote] Cassandra EH=2 Z0f|lA

OFZES CassandraZ ARISHH EIM=t], IUE S5t el S22 Ut J2iLt Cassandrals
Olfsts 5212 JHRIZ| EIx}, OKBZ2 Aol lofl S| 941 FX| SHECHAIR!, AR QIZH0IR1 |0 &
1 FECH 22 UUCH S ARI0| LESO S71Lt 0| S8 OFBEL KIS B2l T2 oixiet Af
o Zol2ts LAl oItk J2iM OFZE0| AbIS Bojotxt 18 LD, OFEES I Fli-siod
150 @) Otofl A2 WUCt 11§12 Cassandray} sH= OIS O O[A OFRE K| QL EIUCH
Cassandrals E20| 20|l 201 SA| 9102 SOIEUX| Yakn ZYKR, E20| 22 Judo| o
2 SAIBIT H20] J2|A F0| S07t 2 20k Qlsh ZROIM THACH
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Jg)A Alske] Ylgak= AFIAIEE Nosgl Cassandrar]®, Hector, Astyanax @} -2
gfo|HegjZ0] of - A|i= Cassandra O|oF7|& A|&FS}al} gl

1.1 OI7|EIX EF

Cassandra= BigTable Column 7|Rte| H|o|&} XH3} Dynamo #4F s 7|HEo2 1t
Sol%ltt. webA] Dynamo 24F RE2] & E3QI event consistency 2} BigTable Column
7I9ke] 2 542 Colum 7]RH] key—value A|AIE 2 = Slal itk 7o 4t A
El(Distributed)ﬂ w7 3] SPOF(Single Point Of Failure)S &o5=11 H|o]E] &4lo] ¢l
=% 3tk off ktof] o7k WA HA| ALRE: HEA] P gt 2 o]
E]9] Replica”} FAlol Aoz} WAsto] Ha= A7} ofehH Readi= EAI7} Gict
Write= Replica°ﬂ *Jﬂ&%’iol ?%“o* 7Fe i,

CassandraS xﬂ A zs EJE}_ Cassandra’= =57} 2715w 202 Consistent
hashingS & 28 =27k 7R 719 745 ket

TF2 NoSQLS CAPO|Z (Consistency, Availability, Partition Tolerance)o]] thgt Ao]
rgeiRt Wolr}, CAP o2 ul= HZ2] thete] Brewer 4o oJsf A= F{hD

glolE Adas CAP - it WA 4= §lrks Wigolth

1% 3_CAP 0|2 HH

Pick Two!

Consistency HBase Parfition Tolerance
Commits are alomic across the MongoDs Only a total network failure
entre disvibuted syster, Redis can cause the system 1o
MemcacheDB espond incorrectly.

BigTable-like systems

EX]: http://architects.dzone.com/articles/better-explaining-cap-theorem

1) http://www.cs, berkeley.edu/~brewer/cs2620—2004/PODC—keynote, pdf
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19 3= A Data Storageo] HieliA CAP o2 &9 Bhe &RASS 73t
Ao}, o5 50 CA= Mysql ©], AP= CouchDB, CPi= HBaseZ} A|5HaL Qi

Cassandrar= (13 3)of| w2 Consistency= Z7|o}al APof| R=H Ao=w HQlth
T13} Cassandras= Read replica count®} Write replica count®] %52 7 A7 Consistency
9} Availability 7+2] #g< PR = SGAPF AFT 4= Ut wHeF Consistency 7+
FQ31 HEolgk= A A|-&THH, Read replica count®} Write replica countE Replica
it 34 FobH R + W ) Number of replica) 7J$t Consistencys & = Jrt.2)
2008\ Apache @& iz F7IEOP) HT e Githubold) A1 B 35 0] Qlek
o 1% ALl she B30 SR, R 2ol Slel=S AT < 3

2 Agsi ek

?_?lXH Twitter, Adobe, AOL, Rakuten, Splunk, Symantec, Hulu, Netflix, Ebay, Docomo,
Expedia, Eventbrite, GE, Github, HP, IBM, Juniper, Microsoft, Onlive, Parse, Accenture,
Sky*8<%, Instagram, Comcast & 15007 2JAHE©] CassandraE ARESIAL QIth5) Falz
Facebook-2- Cassandra 792 F£E=3}9 4L, Inbox Searchs $J3l|4] Cassandra & ©]-8302
U, 20108 HBase® &3t Facebook Message Platform® W Alefo|c}, o] 2012
InstagramOl| A TFA] 2271 AJ2EE6)

-8 HlolE e i/ds A7t 7hssto] 85 2ol 4% tlofE|o]olnh A&
o= Relation DB(HAIE HoJEH|o]2) &F Th2A] SQla AMESHA| 22 NoSQL Al &
oLt Cassandra 0.8 FEj+= Cassandra Query Language (OQU) & A3t SQLu}
HlSSE FEHIE Y S 4 Qe SEe Akl Qdth 2.0 o] F7HEHA] lightweight
transanction?} trigger”} S=7F=]2)3l, datacenter 7t reparing= A5}l QJth Cassandra
+= SSTable(Sorted String Table)of| Write’d BI°|ElE Append SH7F U4 =717F =9,
SSTables FA|E= 2ol Adstes AAEQI) webA oy 2 F1tof| rows
719 Y A& 5FA1Q] ROBMSETH= AJ%o] £t} SSTable®] Bloom filterS E3f read
ot HlolEE 2= =22 Ho] Ut} Bloom filter= o{F Hlo|E7} ofE Stof| A%
ol Sl=A] Befshe dalejgol.

Cassandra+= read/write A| 3+ 2 =7} column FE o T2 2 =7} columm off 4

2) http://wiki.apache,org/cassandra/ArchitectureOverview
3) http://cassandra,apache,org/

4) https://github,com/apache/cassandra

5) http://planetcassandra,org/companies/

6) http://en,wikipedia,org/wiki/Apache_Cassandra



Okl
Jon
[m
£
In

oA ok A7t YI=S BT} o] F lockless 21al Rt} o] wimof FAAY A=
HPAYSER] =t 2,000|4] lightweight transactiongr Al&8H{T}. ©]= compare and set |
Ndog 24 o5 f)E SRISIAL read/writeE & 4= QI=ES ISt} Cassandra 2,0 £
B java 7 ol AR = Sl SF0ISl=T, 2ol 3.00] Zido] XIgE|AL Qlet
oF4] A O 2 Release SHA| FUAITE, 7 82 HHEH Java 8ol|A SAE 4= 3
= FEOIHE) 19 NetflixAb= OF}E AWSOl|A] Cassandras: 2F ARG-8F0] AJH|A
et et A=) oloy, AR W82 ofef| URLE 3&sHes 3ict®)

OPS Center, DEV Center®} =2 2% Ul 0| A|5%|o] Cassandra KU E oL} To]
g 237} 7hssith AHIAE Tidskal 95k olAlE ©<ed] Cassandra BF 7F
AaL AuH|A gE 4= glok, AARE A7) 9 BAE Aok AL 28 U8 AlHst
™ Cassandra®} integration 3 4= Q= @FE AASS AR Y X3l Fasi
Hadoop / Pigtt Mehout¥} 2-2 Hadoop $1'& AJAEIolL Solr®t 22 AN @E AAED
Cassandra U E|Ha skt o= 37| & 4= Utk o]& Consultingdh= SJA=
DataStax ©]t}, DataStaxs= DSE(DataStax Entreprise Edition)?) 2= A&~ Zxshd
Cossandras 7|02 dh= &34 vl 9 S A Ystar Qlrt,

[e)
=

(19 4)= DataStax®] DSE= Cassandra 7|HFC 2 Hadoop, Hadoop 7]5He] @ A4 Solr
28, OneCtere] £ E771 o9 Shfel ABTOR 1 B 5 Q] Holzd,

12! 4 DataStax2| DSE(DataStax Entreprise Edition)

[ Enterprise Applications Business Intelligence Operations
Search Data Analytics —_—
Application Data S sY  Queryindex Pig/Hive/ mma
COLMTTP MahoutMapReduce

ETL

] OpsCenter

E3

Hadoop
—
: Pig StoreFunc
Tocwe
{ oo ]{ Intertace }

{

Hive Storage
Handler

Enterprise Cassandra Cluster

DataStax Enterprise |

ZEX{: http://blog.xebia.fr/2013/07/18/retours-sur-le-cassandra-breakfast/

7) https://github,com/apache/cassandra/blob/trunk/CHANGES. txt
8) hitp://www,slideshare, net/acunu/cassandra—eu—2012—etflixs—cassandra—architecture—and-open—source—€fforts
9) http://www,datastax,com/what—we—offer/products—services/datastax—enterprise
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1.2 HIOJE] XE &4

RDBMSE= rows lFE Fej2 A4S} 18y Cassandra= (18 5™ Colummn

Feily HEl2 A4EITh Key—velue FEHTH Kool 27 o e 3RS A4

ATt 3t KeyspaceS: 70 multi—tenant & 5 A5kl ik,

2! 5_Column Family T1%(1)

P
T

KeySpace

Column Family

4

Column Name Column Name Column Name
Key l Value Value Value
¢ N
E Column Name Column Name
Column
‘ﬁ Key ' Value Value
L
Column Name Column Name Column Name Column Name
Key l Value Value Value Value
Column Family
Column Name Column Name Column Name
Key
' Value Walue Value
=3
2
=~
= Column Name Column Name
1 Key Value Value

KeySpace

ZEX]: http://javamaster.wordpress.com/2010/03/22/apache-cassandra-quick-tour/

J12! 6_Column Family £%(2)

Column Family
Row Key 1 | Column1 | Column2 | Column 3
Row Key 2 | Column 1 | Column 2
Row Key 1 | Column 1 | Column2 | Column3 | Column 4
Row Key n | Column1 | Column2 | Column3 | Column4 | Columnn

ZEX]: http://javamaster.wordpress.com/2010/03/22/apache-cassandra-quick-tour/
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7} Columne name, value, timestamps 7FA]al Ut} timestampS HA|Z O 2 Ho|F
I QA . 4 mE B2al sfof & 4= = ARE gholvh RDMS WoR A #
&3APH KeySpace:= =] Database®} H|<=5}al, Colunm Familys= Table I} H]<s5}ct 1
2|31 Key2} Colurm 2 WFA| Row2| Key2} Value®} HIsRl S70] Qltt, RDBMSO| ¥ ©.
2 O = 2H ofsfsh=t] Exo] 2 Aotk

Colunm FanilyE ARERE AAHIE Sl AT E =S St} Tweeter2] SAlE S0, AN
ARt} Tinelineo] w2 AR, o] Timelineo] tieh 2= Fd2hd Id D 2=
Ao}, Columm Family Tweetst= Time UUIDS| #HTE ERRIE Key= 1l User IDE 2H
AP, Text(E W), Date(AFHo] Aok o= = Date FH) FHE APsteS Ho Utk

2! 7_Tweets Oi|H|

Column Name

Column Family: Tweets

Text e User_ID Date
1234e530-8b82-114df
Hello, World! 39823 2009-03-25T19:20:30
N R
Text User_ID Date
22615e20-8b82-11df
4\ Gooooal! 592 2009-03-25T19:25:43
e ——, I I
- - -

/

Key Column Value

ZEX{: http://maxgrinev.com/2010/07/09/a-quick-introduction-to-the-cassandra-data-model/
Cassandra ©fl= Super Columm ©]2R= 7I'E(Columm &] Map)o] 271efl= Uit T2y s
o7} 471 7= Ao S 7S WolAIEA, ke £7] GHES Sl 9l 10

1.3 CAL3

Cassandras= Column FamilyZh= 7igo] Al 2o]al Qir}, J2fu OQL olgh= Query
Language = ARESH o= AlSto| thEch QL 27| Specificationo A= Column Family S
ARSI oL, A2t Column Family 4] Table® AM-S Si3aL, Column Family k= ©

10) http://www,wentnet.com/blog/?p=38
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Colurmn Femily So|8] Bdlglo] A4 DBO| Hjo|g] AR} vl FEjE
ATk, 22y constraint7} @131 A transaction®] {l= A% DB ElolE FEA2t
et Hdo] Hal itk 1.2914 o713t Colummn Femily ++%5 RDBMS®| rowe} 22
T2 et & 4 ok (O 83 o] uig 23K Hlol= FEQ AE= Query
Language A&7} 7hssitt. A Ul8-& Argshd thadt At

712! 8_Column Family0ilA] RDBMS2| rowZ 7445}

~ ] -4 [
id title artist album song_id
62c36092... La Grange ZZ Top Tres Hombres a3eb4fBf..

62c36092.. |Moving in Stereo| FuManchu | We Must Obey [ 8a172618..
62c36092.. | OutsideWo.. |Back DoorSlam| Roll Away 2b09185b...

EX]: http://www.datastax.com/dev/blog/cql3-for-cassandra-experts

QL3S Cassandracl 4] AMEEE 2= QM Query Language2A SQLT} 1|53 FejE 7}
)3 I, plalists 2= Table AV}, Table& A4} Column Fanily o]ck,

CREATE TABLE playlists (

id uuid,

title text,

album text,

artist text,

song_id uuid,

PRIMARY KEY (id, title, album, artist)
);

OQL3 of] gt HH = Cassandra SO E =3It} of|E 590] Select ¥ order
by, limito] AlFEct, join®} sub query, group by, cursor= Algo] ¢t Hrk THHdE S5+
o] A= ARgS = ek

11) http://cassandra,apache,.org/doc/cql3/CQL. html
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1.4 Cassandra Al Ax| 2 HAE

Cossandra AM1E E24317] SIAE Cassandra FHOIAI2)0)A Cassandra Y219

2 TheRE S} Jaw 172 AT F 0heo] 2ele sy,

$ tar —zxvf apache—cassandra—$VERSION.tar.gz
$ cd apache—cassandra-—$VERSION
$ sudo mkdir —p /var/log/cassandra
$ sudo chown -R ‘whoami' /var/log/cassandra
$ sudo mkdir —p /var/lib/cassandra
$ sudo chown —-R ‘whoami' /var/lib/cassandra

Cassandra < forground(—) =2 13§35t}

$ bin/cassandra —f

OJA| Cassandra 42 HHEel A 0= o83hA Hlolg A/=3)E sl

$ bin/calsh
calsh>

WA SCHEMAS: AVt %, TABLES A9t INSERT 9} SELRCTS a4 Blo]e]
gelo] 75l

calsh> CREATE SCHEMA schemat
WITH replication = { 'class' : 'SimpleStrategy’', 'replication_factor' : 1 }

calsh> USE schemat;
calsh:schemal> CREATE TABLE users (

user_id varchar PRIMARY KEY,

first varchar,

last varchar,

age int

)
calsh:schemat> INSERT INTO users (user_id, first, last, age)
VALUES (‘jsmith', 'John', 'Smith', 42);
calsh:schemai> SELECT * FROM users;
user_id | age | first | last

| | 4
T T

jsmith | 42 | john | smith

18]3, TTUTime To Live) < 0|84 E& A7to] U go]eE 2Eoa A

A2 4= Slek

12) http://cassandra,apache.org/
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‘mi , 'Jack',

calsh:schemal> INSERT INTO users (user_id, first, last, age) VALUES ('michael'

'Michael', 20) using ttl 10
calsh:schemal> select * from users where user_id='michael'

user_id | age | first | last
michael | 2IO | Jallck | Michlael
(10x =)
calsh:schemal> select * from users where user_id='michael
(0 rows)
1231, DB} o] primary keyZ} oFd BEof Qe (indexing& & = Utk
calsh:schemal> create index on users(age)

calsh:schemal> create index on users(last)
calsh:schemal> create index on users(first)

| ||. Cassandra Java Client
Cassandra®]] HE = QU= o' S0 E+ Planet Cassandra APO|EL)ofl4] &
=9t A Ysl= Ao} net/c#, c++, closure, go, haskell, java, node js, odbc, perl,
php, python, R, ruby, scala ©Jct, o] Fofl & AlwRof Sz Z1e Cassandra 1.0 A€
Ao g2 Fitso] sloy & Eeista AR Baert Q)
ol-gsl= 77t Bk, L2y Thrift 7} 2~
Ao, Netflixof| A 7|2zt

S}AJ9F Cassandra 2,02
t} Java S0 E Q] AL Thrift APL 2
710l HA] ¢7] wiZol|l Hector 7} 7Fg Wol ARSEIL

Astyanaxc o] #0]al Qlt}

2.1 Thrift API
2] IDUinterface specification language)©]7] Thizof] THteE Aojollx] F+&7

Thrift = YE2

13) http://planetcassandra,org/client—drivers—tools/

)
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stubT =5 o]-§3to] 7T 4= Itk Cassandra i oFY2} Perl, Ruby, C, C++ % oY
o} Javao| A= 4A] ARESE 4= 9tk o= ThiftE o]83)A] ‘schemal’ Keyspace?] ‘cfil’
Olgh= table(®Er= column family)E /g3 &, 3 19| H|O|EE insert = java I

olck. ¥4 Cassendra Aujo] A2 3, tabloS A4 F insert & 3H= Aol

s

oK

public class ThriftTest {

private static final String KEYSPACE_NAME = "schemal";
private static final String ROW_KEY_NAME = "row1";
private static final String COLUMN_FAMILY_NAME = "cf11";

private Cassandra.Client client;
private TTransport tr;

public static void main(String[] args) throws Exception {
ThriftTest sample = new ThriftTest();
sample.getConfig();
sample.create();
sample.insert();

}

public void getConfig() {
tr = new TFramedTransport(new TSocket("localhost", 9160));
TProtocol proto = new TBinaryProtocol(tr);
client = new Cassandra.Client(proto);

}

public void create() throws Exception {
tr.open();
String cal = "use " + KEYSPACE_NAME + ";";
client.execute_cal_query(ByteBuffer.wrap(cal.getBytes()), Compression.NONE);
cal = "create columnfamily " + COLUMN_FAMILY_NAME + " (key text primary key,
name text, number text);";
client.execute_cal_query(ByteBuffer.wrap(cal.getBytes()), Compression.NONE);
tr.close():

}

public void insert() throws Exception {
tr.open();
client.set_keyspace(KEYSPACE_NAME);

// insert data

long timestamp = System.currentTimeMillis();

Column nameColumn = new Column(ByteBuffer.wrap('name".getBytes())):
nameColumn.setValue(Long.toHexString(1).getBytes()):
nameColumn.setTimestamp(timestamp);

Column numberColumn = new Column(ByteBuffer.wrap("number".getBytes()));
numberColumn.setValue(Long.toHexString(2).getBytes());
numberColumn.setTimestamp(timestamp);

ColumnParent columnParent = new ColumnParent(COLUMN_FAMILY_NAME);

nipa 2=

=1
EQOIF L MIES
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client.insert(ByteBuffer.wrap(ROW_KEY_NAME.getBytes()),
columnParent,nameColumn,ConsistencylLevel ALL)
client.insert(ByteBuffer.wrap(ROW_KEY_NAME.getBytes()),
columnParent,numberColumn, ConsistencylLevel. ALL);
tr.close();

}

qush% o|-83HH cfll o2z Tableo] AAE U= AL 4= 131, Insert T Ho]E

3el & 4 ik

cqalsh:schemal> describe table cf11

CREATE TABLE cf11 (
key text,
name text,
number text,

PRIMARY KEY (key)

) WITH COMPACT STORAGE AND
bloom_filter_fp_chance=0.010000 AND
caching="KEYS_ONLY' AND
comment=""AND
dclocal_read_repair_chance=0.000000 AND
gc_grace_seconds=864000 AND
index_interval=128 AND
read_repair_chance=0.100000 AND
replicate_on_write='true' AND
populate_io_cache_on_flush='false’ AND
default_time_to_live=0 AND
speculative_retry='99.0PERCENTILE' AND
memtable_flush_period_in_ms=0 AND
compaction={'class': 'SizeTieredCompactionStrategy'} AND
compression={'sstable_compression': 'L.Z4Compressor'};

calsh:schemal> select * from cf11;

key | name | number

rowl | 1] 2
(1 rows)
Thrift APL FE== HE IZg|9]Q]70]7] wjREof Cassandra?l A= F=7| ZL61A

QT LAY 4= Qi ESE 9 Hi9] kErt ofd S22 TR FAl 2jiE sjoksitt
HU, ofof tgt Cassnadra ==9] 41 =] itk A2] %4, Connection Pooling®] |
S QA k. =, DBefe] A2 W DB AR I3t Hrror/Exception 27 Ba3b 3&01
o} webd] Thift APIYE 7FR) 30 7islal Qls A9 T8 W] okom, 2)9] oigst 11
7158 E3IA]7| T, Thrift APL 7]HEC 2 718K Hectorl; Astyanaxs o] AR5}l o]q
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2.2 Hector

Hectort= Cassandra®] &A|0|c}, Cassandra java client 52| 7Fg {7835 Ao2 A&
Hectorlt) & 08519 thrift APFES AMESH= AR 474 7ide] 7Fs3itt 2,19] o4t
H|ZSHA| Heotor =5 7FA|3L 7§l T =o|t}, Cassandra Aol A4 ., tableS A
A % insert & = FE=0|T}, Table®] nane idx, number idx QUEIATE Q1 7Rs5}ct,

0

public class HectorTest {

private Cluster cluster = null;

private Keyspace keySpace = null;

private BasicColumnFamilyDefinition columnFamilyDefinition = null;
private static final String KEY_SPACE_NAME = "schemai";

private static final String COLUMN_FAMILY_NAME = "cf6";

public static void main(String[] args) {
HectorTest sample = new HectorTest();
sample.getConfig();
sample.create();
sample.insert();

}

public void getConfig() {
String hosts = "localhost:9160";

CassandraHostConfigurator cassandraHostConfigurator = new
CassandraHostConfigurator(hosts);

cassandraHostConfigurator.setMaxActive(1);

cassandraHostConfigurator.setCassandraThriftSocketTimeout(3000):

cassandraHostConfigurator.setMaxWaitTimeWhenExhausted(4000);

cluster = HFactory.getOrCreateCluster('Test Cluster", cassandraHostConfigurator);

ConfigurableConsistencylevel configurableConsistencylLevel = new
ConfigurableConsistencylLevel();
Map<String, HConsistencylLevel> clmap = new HashMap<String, HConsistencylLevel>();

clmap.put("MyColumnFamily", HConsistencylLevel.ONE);
configurableConsistencylevel.setReadCfConsistencylLevels(clmap);
configurableConsistencylevel.setWriteCfConsistencylLevels(clmap);
HFactory.createKeyspace(KEY_SPACE_NAME, cluster, configurableConsistencylevel);

keySpace = HFactory.createKeyspace(KEY_SPACE_NAME, cluster);
}

public void create() {

14) http://1and1,github,io/hector/build/html/index. html
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StringSerializer stringSerializer = StringSerializer.get();

BasicColumnDefinition numberColumnDefinition = new BasicColumnDefinition():
numberColumnDefinition.setName(stringSerializer.toByteBuffer("number"));
numberColumnDefinition.setindexName("number_idx");
numberColumnDefinition.setindexType(ColumnindexType.KEYS);
numberColumnDefinition.setValidationClass(ComparatorType.UTF8TYPE.getClassName()):

BasicColumnDefinition nameColumnDefinition = new BasicColumnDefinition():;
nameColumnDefinition.setName(stringSerializer.toByteBuffer("name"));
nameColumnDefinition.setindexName("name_idx");
nameColumnDefinition.setindexType(ColumnindexType.KEYS);
nameColumnDefinition.setValidationClass(ComparatorType. UTF8TYPE.getClassName()):

columnFamilyDefinition = new BasicColumnFamilyDefinition();
columnFamilyDefinition.setKeyspaceName(KEY_SPACE_NAME);
columnFamilyDefinition.setName(COLUMN_FAMILY_NAME);

columnFamilyDefinition.setKeyValidationClass(ComparatorType. UTFSTYPE.getClassName());
columnFamilyDefinition.setComparatorType(ComparatorType. UTFSTYPE);

columnFamilyDefinition.addColumnDefinition(numberColumnDefinition);
columnFamilyDefinition.addColumnDefinition(nameColumnDefinition);

cluster.addColumnFamily(columnFamilyDefinition);
assert columnFamilyDefinition != null;

}

public void insert() {
StringSerializer stringSerializer = StringSerializer.get();
Mutator<String> mutator = HFactory.createMutator(keySpace, stringSerializer);

mutator.insert("row1", columnFamilyDefinition.getName(),
HFactory.createStringColumn("1", "Kim"));

mutator.insert("row1", columnFamilyDefinition.getName(),
HFactory.createStringColumn("2", "Park"));

mutator.insert("row1", columnFamilyDefinition.getName(),
HFactory.createStringColumn("3", "Yun"));

mutator.addinsertion("row2", columnFamilyDefinition.getName(),
HFactory.createStringColumn("1", "A"))
.addlnsertion("row2", columnFamilyDefinition.getName(),
HFactory.createStringColumn("2", "B"))
.addInsertion("row?2", columnfFamilyDefinition.getName(),
HFactory.createStringColumn("3", "C"));
mutator.execute();

SIS A3 5, Tableo] UA|IZ AGEUEA] ERIZT, Index 277K A A&
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calsh:schemal> describe table cf6

CREATE TABLE cf6 (
key text,
name text,
number text,

PRIMARY KEY (key)

) WITH COMPACT STORAGE AND
bloom_filter_fp_chance=0.010000 AND
caching="KEYS_ONLY' AND
comment=""AND
dclocal_read_repair_chance=0.000000 AND
gc_grace_seconds=0 AND
index_interval=128 AND
read_repair_chance=0.000000 AND
replicate_on_write='false' AND
populate_io_cache_on_flush='false' AND
default_time_to_live=0 AND
speculative_retry="NONE' AND
memtable_flush_period_in_ms=0 AND
compaction={'class": 'SizeTieredCompactionStrategy'} AND
compression={'sstable_compression': 'L.Z4Compressor'};

CREATE INDEX name_idx ON cf6 (name);

CREATE INDEX number_idx ON cf6 (number);

7V ol ARRHE Hector A ThiiftE k= @ SEAIRE Hlols A4 FE1 o]
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2.3 Astyanax

1) A1SF Astyanaxc= Hector®] FA80IE} 2,29] Hector S2io]IER= 43| gIAIT
Netflix!) OJ|A] CossandraS: 218314 Cassandra S210|AES] Astyanax6) S 7HUPYIL 2F
AR ARSI § oA ol Tades sl 3t 719 Hio[BE Adste Aot

public class AstyanaxTest {

private static final String CLUSTER_NAME = "Test Cluster";
private static final String KEY_SPACE_NAME = "schemal";

15) https://www,netflix.com/global
16) https://github,.com/Netflix/astyanax
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private static final String COLUMN_FAMILY_NAME = "cf21";

private AstyanaxContext<Keyspace> context;
private Keyspace keyspace;
private ColumnFamily<String, String> COLUMN_FAMILY;

public static void main(String[] args) {
AstyanaxTest sample = new AstyanaxTest();
sample.getConfig();
sample.create();
sample.insert();
sample.list();

}

public void getConfig() {

context = new AstyanaxContext.Builder()
.forCluster(CLUSTER_NAME)
.forKeyspace(KEY_SPACE_NAME)
.withAstyanaxConfiguration(new AstyanaxConfigurationlmpl()
.setDiscoveryType(NodeDiscoveryType.RING_DESCRIBE))
.withConnectionPoolConfiguration(

new ConnectionPoolConfigurationimpl("MyConnectionPool")

.setPort(9160).setMaxConnsPerHost(1)
.setSeeds("127.0.0.1:9160"))
.withAstyanaxConfiguration(new AstyanaxConfigurationimpl().setCalVersion("3.0.0")
.setTargetCassandraVersion("2.0.1"))
.withConnectionPoolMonitor(new CountingConnectionPoolMonitor())
.buildKeyspace(ThriftFamilyFactory.getinstance());

context.start();
keyspace = context.getClient();

COLUMN_FAMILY = ColumnFamily.newColumnFamily(COLUMN_FAMILY_NAME,
StringSerializer.get(), StringSerializer.get());

}

public void insert() {

try {
String statement = String.format("insert into " + COLUMN_FAMILY_NAME + " (key,

number, name) values (?, ?, ?) ¥n");

keyspace.prepareQuery(COLUMN_FAMILY)
.withCal(statement)
.asPreparedStatement()
withStringValue("row1")
withStringValue("1")
withStringValue("Kim")
.execute();

} catch (ConnectionException e) {
throw new RuntimeException('failed to write data to cql", e);

}
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}

public void create() {
drop();
String statement = "create table IF NOT EXISTS " + COLUMN_FAMILY_NAME
+ " (KEY text, number text, name text, PRIMARY KEY (KEY, number)) WITH COMPACT
STORAGE;";
try {
keyspace.prepareQuery(COLUMN_FAMILY)
withCal(statement)
.execute();
} catch (ConnectionException e) {
throw new RuntimeException('failed to create table", e);
}
}
}

==
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calsh:schemal> describe table cf21

CREATE TABLE cf21 (
key text,
number text,
name text,

PRIMARY KEY (key, number)

) WITH COMPACT STORAGE AND
bloom_filter_fp_chance=0.010000 AND
caching="KEYS_ONLY' AND
comment="AND
dclocal_read_repair_chance=0.000000 AND
gc_grace_seconds=864000 AND
index_interval=128 AND
read_repair_chance=0.100000 AND
replicate_on_write='true' AND
populate_io_cache_on_flush='false’ AND
default_time_to_live=0 AND
speculative_retry='99.0PERCENTILE' AND
memtable_flush_period_in_ms=0 AND
compaction={'class': 'SizeTieredCompactionStrategy'} AND
compression={'sstable_compression': 'L.Z4Compressor'};

calsh:schemal> select * from cf21;

key | number | name

rowl | 1] Km

(1 rows)
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1. http://cassandra.apache.org/
2. http://maxgrinev.com/2010/07/09/a-quick-introduction-to-the-cassandra-data-model/
3. http://planetcassandra.org/

4. http://mww.datastax.com/
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