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Let's conguer new challenges
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11th Festival

Thinking BigData Let's conguer new challenges
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11th Festival

Thinking Data CharacteristiC 2.z conguer wew chatllenges
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11th Festival

What Is NOSQL’) Let's conguen wew céaé&agea

Next Generation Databases mostly addressing some of the points
being non - relational , distributed , open - source and

horizontal scalable
The original intention has been modern web - scale databases

NoSQL Anti RDBMS, NoSQL = Not Only SQL

popularized in early 2009.

1.00

nosql
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11th Festival

NoSQL Let's conguer new challenges
A Data Tsunami
i 40 billions Web page, 55 trillions Web link
I 281 exa - bytes, 45 GB/person
A
I Scale up Scale out
A
I UPDATEs and DELETEs and JOIN
I ACID Transactions
I Fixed Schema
A
I hierarchical data, graphs
A ACID vs. BASE
I Atomic, Consistency, Isolation, Durability
I Basically Available, Soft - state, Eventually consistent
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11th Festival

CAP(Brewers Conjecture) Let's conguer new challenges
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Bigtable
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CAP(MySQL - Read)

11th Festival

Let's conguer new challenges

( s
Update Data = TAS Select Data
Where Key = Fk1S§ Wher e Ke) :MY$QL
@ @ - master/slave
[ N
Slave #2
replication replication
. J
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Where Key = Fk18 Where Key| = Fk1$8
Availability @ @
Partition Tolerance '
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] Java Community.Org

replication

2011,6.19.SUN oA Oaic =2 | X113 Q%XH:IPHHEPI} HI{ A



Not my words,







Deep Dive:intao NeSQL
Redls 4 <&

-- e - o4 ’
b 1) mBAasy Cassandra

. mongoDB sriak

. |

| T
Aed | J B
. \.LJ./

6. Q=9 ®

Paajec: Veddennr
J4membase
o>
cl-udata




11th Festival

NoSQL Let's conguer new challenges
A

I Key/value, Document , Simple Column

A Schema Free
A Big Data
I X86
|
A Eventually consistent / BASE (not ACID)
A Simple AP
A
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11th Festival

NoSQL Let's conguer new challenges

A http://nosql - database.org/
A

Wide Column Store / Column Families
I Hbase , Cassandra , Hypertable , Cloudata |,
Amazon SimpleDB , SciDB , Stratosphere
A Document Store
I MongoDB , CouchDB , Terrastore , ThruDB |,
OrientDB , RavenDB , Citrusleaf , SisoDB
A KeyValue/ Tuple Store

I MEMBASE, Riak , Redis , Chordless , GenieDB ,
Scalaris , Tokyo Cabinet / Tyrant, Scalien ,
Berkeley DB, @ MemcacheDB , Hibari |,
HamsterDB , Pincaster , RaptorDB

A Object Databases

I Db4o, Versant, Objectivity, Starcounter
Perst , ZODB, NEO, PicoLisp , Sterling,
Morantex
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11th Festival

Who using NoSQL? Let's conguer wew challenges

Twitter

I Cassandra, HBase , Hadoop, Scribe, FlockDB , Redis
Facebook

I Cassandra, HBase , Hadoop, Scribe, Hive

Netflix

I Amazon SimpleDB , Cassandra
Digg

I Cassandra

SimpleGeo

I Cassandra

StumbleUpon

I HBase , OpenTSDB

Yahoo!

I Hadoop, HBase , PNUTS
Rackspace

I Cassandra

Do Po o o To o o D»
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11th Festival

NoSQL Let's conguer new challenges

Data Model

i Key/Value, Document, Wide Columnar
CAP

I Consistency, Availability
Data Indexing

i Row only, Field indexing
API model

I Basic API: get, put, delete

I Advance API: execute, mapreduce
Data partitioning

i DHT, META
Data replication

I / , Consistency
Membership Changes

I /
Master Model

I Master/Slave, Active/Standby

o o Do I

o o o >

]Java Community.Org 2011.6.19.SUN 22 daic =2 | X113 Ul XtHPZHEEX}E HIH 2 A

i



11th Festival

NoSQL Let's conguer new challenges

A Bigtable

I How can we build a distributed db on top of
Distributed File System?

I Shared Disk or Data
I http://labs.google.com/papers/bigtable.html
i 2006

A Dynamo

I How can we build a distributed hash table
appropriate for the data center?

I DHT (Distributed Hashing Table)
I http://portal.acm.org/citation.cfm?1d=1294281
I 2006
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11th Festival

Google Bigtable Let's conguer new challenges

Age° -1 ~@¢pec@me ¢ | ® “u@s° |
I Google App Engine  , Analytics, Docs, Earth, etc.

A A sparse, distributed, persistent
multidimensional sorted map

I Indexed by row key, column key, timestamp

A In- Memory, On - Disk
I Google File System
.
A Real time transaction, Batch processing

I MapReduce
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11th Festival

Bigtable clone project Let's conguer new challenges

A Cloudata
I Korea, Gruter
I Java,
| commit log
A HBase
I Apache
I Java, Hadoop
A Hypertable
I Zvents , Baidu
I C++, Hadoop, KFS
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11th Festival

Cloudata cl . IUdata Let's conquer weu céaééwgea

A Distributed Data Storage
I semi - structured data store(not file system)
.
i /
A Google Bigtable clone
I Data Model, Architecture, Features

A Open source
I http://www.cloudata.org

A Goal
I 500 nodes
I 200 GB/node, Peta bytes
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11th Festival

Cloudata Let's conguer new c/mZZengea

A
I Create, drop, modify table schema
A
I Single row operation(no join, group by, order by)
I Multi row operation: like, between
A
I Scanner, Direct Uploader , MapReduce Adapter
A
I Automatic table split & re - assignment
A
i (Hadoop)
i Commit Log
A Failover
i -
A Utility

I Web Console, Shell(simple query), Data Verifier
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11th Festival

Cloudata(Hbase) Architecture 2.z conguer new ctattenges

Q(—)‘:‘ 3!{ =|=“H
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SR b ol Tu HE B o)

————————————————————————————————————— I

OO0 OOOC -
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11th Festival

Cloudata System ComponentSz.zy conguer wew chatlenges

i Client
dover| I o> _ o, . 1| | pe———— e -
event ZooKeeper event 1 : | I
CloudataMaster [ > : « ol 1 ! Scanner/ |
(Lock Service) — CTable § ! Uploader !
7 [N N Tt st !
/ 1 2
failover ' /.
rpc event el / socket
1 4
4 ¥ Yy ¥
TabletServer #1 TabletServer #2 TabletServer #n
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- Commitlog - Commitlog T Commitlog
i Server #1 i Server #2 i Server #n
R : R T : v T :
! DataNode #1 | | TaskTracker#1 ' DataNode #2 || TaskTracker #2 O |' DataNode #n ! TaskTracker#n |
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Cloudata Data Model

§ O AT >

TabletA -1

——

VA

row #1

N\

row #k

TabletA -2

row #k+1

N\

row #m

TabletA n

row #m-+1

ANNVANRYIARS

N

row #n

] Java Community.Org

g

Rowkey Column#l

11th Festival

Let's conguer new challenges

Column#n

rk-1/ cK1 I vl tl
v2, t2
ck2 l v3, t2
l v4, t3
l v5, t4
Ckn ' vn, tn

- Sorted by rowKey
- Sorted by column

L

Row#1

CF1 CF2 CFn
Col1-1 Col2-1 ColN-1
Col1-2 Col2-2 ColN-2
Col1-3 0O o)
o) | Col2K | | CoIN-M |

Column
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Value(t1)

Value(t2)
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11th Festival

Data Model (1:N) Let's conguer new challenges

A 1:N
T 1 user: 1+friends
. _

-

RDBMS
T _USER T _FRIEND
id(pk) user_id
name friend_id
sex type

age

select * from T_USER, T_FRIEND
where T_FRIEND.user_id = ?
and T_USER.id =

Cloudata
T _USER_FRIEND
row info friend
<user_id> name <user_id>=type
sex
age

List friendKeys = get(rowkey=="?)
for each friendKeys {
get(rowkey==eachKey)

T_FRIEND.friend_id }
\. y,
Hbase Schema Design Case Studies
(http.//www.slideshare.net/hmisty/20090713 -hbase-schema-design-case-studies)
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Data Model

A N:M relation

(N:M)

I 1student - many courses
I 1course - many students
4
RDBMS
id( pk) s id id(pk)
name c_id title
sex type teacher _id
age
.

] Java Community.Org

11th Festival

Let's conguer new challenges

Cloudata

row info course

s id name c_id :<type
sex >
age

row info course

c_id title s_id:<type>
teacher id

xl112] SHLXFHPZHEEXR} H {2 A



Data Model

A 1:N relation

. time,

Ve

\

RDBMS

T_ACCESS_LOG

time

ip
domain
url
referer

login_id

] Java Community.Org
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11th Festival

Let's conguer wew challenges

ip , domain, url

Cloudata

T_ACCESS_LOG

row

<time><INC_COUNTER>

http user

ip login_id
domain

url

referer
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11th Festival

Data Lookup Let's conguer new challenges
A Tablet

I 1 Table = n Tablet,

I 100 ~ 200MB/Tablet, Tablet/Server

A Lookup path
I ROOT Table: Meta
I META Table: User Tablet
I User Table:
I Data File: rowkey
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11th Festival

Data operation Lot W
f TabletServer )
Minor
out(key, value) ——OmMILOGSEIVEr | yemoryTanle | —-=oMPaction

CommitLog

get(key) €---========-===-mm---o-
Y
~
Merged
MapFile#1l | MapFile#2 MapFile
(HDFS) | (HDFS) (HDFS)

Split Major Compaction
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11th Festival

Failover Let's conguen new challenges

A Master
I Data operation
I Table Schema Management, Tablet Split
I Multi - Master

A TabletServer
I Master Tabletre - assign

I

A ZooKeeper
I 3/5 node

A Hadoop NameNode
'|'

A Hadoop
I Cloudata
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Cloudata MapReduce

Hadoop
4 TaskTracker
| — ® K l Partitioned | TaskTracker
artitione
———————— 5 TaskTracker A
TabletA-2 ——_| |T Task
—_— (( —
v 5
Tablet A-3 % TaskTracker
- <
O E TaskTracker
fe) Task
(qv]
Tablet A-N = > ( $
T g

11th Festival

Let's conguer new challenges

‘ META Table I
l Java Community.Org

3
DBMS
or HDFS
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HBase

A Google Bigtable

) )’ ®

HBASE

clone

I  Data Model, Architecture, Features

A Open source

I http://nbase.apache.org

11th Festival

Let's conguer new challenges

1
1 HTable :
1
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= L e e
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11th Festival

Performance Let's conguer new challenges
Random read 1,623
Random write 1,223 2,864 8,300
Sequential read 498 600 2,109
Sequential write 1,327 2,635 6,553
Scan 40,329 22,795 30,840

Number of 1000-byte values read/written per second
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11th Festival

Bigtable Usecase Let's conguer wew challenges

Cluster Information
~ Click History

/{ NSS }L-. _Custers+ _ | USer
'E'
-
-,

— _Tab I ?___ User

Userld + 7/ ) :
Clicked Story’ - . Clusters
// " - User
’ Userld+ _ - =~ " Click,
User click /L Elmhﬁtow . istories '
—— — -
NFE - Offline
Clusters +
. . : . ~ Logs
view personalized serld + e ~ ( Update Analysis
news page request ndidate Stories isti
Ranked ~ \Statlstlcs
Stories EL —__
NPS ]“ «—ceteh ~Story
=3 Statistics
H _ Table
Clusters statistics

Covisitation statistics

+ NFE: News Front End Server
+ NPS: News Personalization Server Googie Mews FParsonalizalion: Scalable Online Collaborative Filtering
. NSS: News Statistics SEI‘VEI‘ (WWW 2007 7 Track: industrial Practice and Exoerience)}
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11th Festival

Bigtable Usecase Let's conguer wew challenges

ColumnFamily

A AppEngine Datastore | /
i Multi - tenancy BigTable
Tenant Table Row Account
A Data can be clustered | At | o =
together only if it is in 17 | Acct | 0 | Name, Acme
the same Bigtable 17 | Acct | 0 [ Hospital, St Mary
Instance 17 | Acct | 0 Beds, 135
A All logical tables for a 17 | Acct | 1 Id, 2
tenant must be packed 17 | Acct | 1 IR )
into the same  Bigtable i icct 1 ”‘;jza"l;af
InStance 35 Acct 0 Id, 1
A Mapping 3 | Act | o Name, Bal
I One column family per 42 Acct [ © Id, 1
Iogical table a2 Acct 0 Name, Big
42 Acct 0 Dealers, 65

]Java Community.Org 2011.6.19.SUN oA Jaic == | Hi113| CrAXIHPZHEER} HIHE A



Cloudata Usecase

A Gruter: www.gruter.com

T  www.Ssearcus.com

HTTP Application Analysis Storage
= : Distributed
Distributed Indexer
WebServer Search Server : File Storage
(apache) | thrift Analysis g
(lucene, thrift) App. (HDFS)
1 Cache MapReduce
L (memcached)
API LogCollector Data Storage
WebServer (scribe) (Cloudata)
(Jetty) AppServer
(thrift) Crawler
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11th Festival

Let's conguer new challenges




11th Festival

Cloudata Usecase Let's conguern new challenges

A www.searcus.com

I Twitter Data
A17 20 rows, 4TB, 200 ~ 250GB/server
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