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http://www.google.com/about/datacenters/gallery/#/all

VapReduce:
Distributed Computing
(the Google Way)

Asst. Prof. Krerk Piromsopa, Ph. D.

Mobile Application:and System services Research Group (MASS)
Department-of Computer:Engineering,

Chulalongkorn: Univeristy

krerk.P@Chula.ac.th
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Why do we care”

New York Internet Archive Hadron Collider
Stock Exchange www.archive.org Switzerland
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Why do we care”

New York Internet Archive Hadron Collider
Stock Exchange www.archive.org Switzerland

43.339 TB are sent across all 010" 10%01
mobile phones globally everyday. 10!
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Why do we care”’
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Cost/Performance
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Cost/Performance
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Cost/Performance
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Cost/Performance
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Cost/Performance
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Cost/Performance
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Cost/Performance

IBIVI Nextocale server vio intel NUGC
intel XEON (Up to 18 cores)  intel G
BAIM o12G0 5
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Cost/Performance
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Cost/Performance
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Time to Product/Analysis
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Time to Product/AnalyS|s
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Why MapReduce?
Why not Grid/Cluster’?

Chula Science



Distributed vs. ParaHel
Computlng
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Traditional Distributed
Systems

x (5rid

x (Clusters

Chula Science



Where Is the problem??

® [raditional Grid/Cluster good for distributed workload
®x One storage (SAN/NAS), multiple machines

= small data, long process

Chula Science



Where Is the problem??

1 Disk :
75-300 MB/s

® [raditional Grid/Cluster good for distributed workload
®x One storage (SAN/NAS), multiple machines

= small data, long process
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Where Is the problem??

1 Disk :
75-300 MB/s

® [raditional Grid/Cluster good for distributed workload
®x One storage (SAN/NAS), multiple machines

= small data, long process

Chula Science



Example

= 200 Gb
= more than 30 minutes to just read sequentially

®x more than 5 hours to just transfer over fast ethernet

Chula Science



MapReduce?

Let’s distribute the data/storage.

Chula Science



MapReduce?

100 Disk :
/500-3000 MB/s

Let’s distribute the data/storage.

Chula Science



Example
(Word
frequency

count)

Find frequency: of each
word in this big book?

Chula DataScience



Word freq.: Grid/Cluster

/ ’ | EQJ
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Word freq.: Grid/Cluster

Here Is the data.
Please count.
& & E
)N I IS

©
O 18 &
B

e o
o8, T
R
T ———
. >

A
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Word freq.: Grid/Cluster

Here Is the data.
Please count.
& & CE
e R e
& & C

r EE
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Word freq.: Grid/Cluster

Here Is the data.
Please count.
& & CE
e R e
& & C

r EE
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Word freq.: MapReduce

O B ©
B B
O 18 &
B

©

A



Word freq.: MapReduce

Store a part of data. EQJ E@J @
o A A IS
< & & &

A I IS

A

Chula Science



Word freq.: MapReduce

ore a part of data. Eg] EQJ EQJ
© b= B R
BB R

A
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Word freg

Store a part of data.

With your data,
please count.

©

/\

Chula Science

.. MapReduce
E & B

b= BE Ew
O 8 B
Al o




Word freg

Store a part of data.

With your data,
please count.

©

/\

Chula Science

.. MapReduce

Map Map  Map

2

2

., <
e BT EE

Map Map
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Word freq.: MapReduce

Store a part of data. Map Map Map

P

With your data,
please count.

& &

Map I\/Igp @
Reduce ‘i F%
VA g VAT VA

Chula Science



-Fundamental of MapReduce

= Distributed storage
®x Do Map function with local data
x emit [key, value] pairs
® Pairs with same key feed to same Reduce function

x emit final value

Chula Science



-Fundamental of MapReduce

= Distributed storage
= Do Map function with local data Fast
x emit [key, value] pairs
® Pairs with same key feed to same Reduce function

x emit final value
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-Fundamental of MapReduce

= Distributed storage Reliable?
= Do Map function with local data Fast
x emit [key, value] pairs
® Pairs with same key feed to same Reduce function

x emit final value

Chula Science



DISKS

.

B

= MTBF is 1,200,00 hours R

-

= \With 10,000 disks,
one will crash every 5
days

Source: google

Chula Science
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How MapReduce work’?

Chula Science



Hadoop Architecture #¥hadoop

Chula Science



VlapReduce In action
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| arge-Scale log analysis

Log Files

“ﬁr TiEGl6GE

- |EEE

K-Means
Algorithm Cluster

Analyze

Visual Report

Chula Science



| arge-Scale log analysis

450-500
400-450
350-400
300-350
m 250-300 7
m 200-250
m 150-200
m 100-150
m 50-100

entries m0-50
(x10%)

Chula Science
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Sample Data

Personid Gender Salary

A0001 M 1,000
A000Z F 2,000
AO003 M CHO0/0

Chula Science

Name

Grade



Sample Data

Perso Gend Salary Name Grade
AOOO M 1,000 A A
AOOO F 2,000 B
AOCOO M 3,000 C A

Chula Science



Sample Data

9. ©._0_0_0_0_0._

AGOEL E oo e

ADDO M 3000 C A

runction IVIiap(doc) |
emit(Graae, 1);

j
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Major Step Backwards!!!

x No schema, type (Garbage)

x No standard access language (e.g. SQL)
= No Index, but brute force

®x NO transaction

x No integrity (e.g. foreign key)

Chula Science
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MapReduce is not DBMS

x No schema, type (Garbage)

x No standard access language (e.g. SQL)
= No Index, but brute force

®x NO transaction

x No integrity (e.g. foreign key)

Chula Science



MapReduce is not DBMS

Chula Science



ViapReduce Is
a big forward In.

x Scalability (Scale out)

. Reliable so

Chula Science

tware model for unreliable hardware



What have we learned?

» MapReduce Is a software solution for:
® Drocessing software on unreliable hardware
x distributing /O (data as well as workload)

x MapReduce is not DBMS.

® [hink In Map function and Reduce function

Chula Science



RDBMS vs. MapReduce

Chula

Science

gigabytes
interactive and batch

read and write
many times

static schema
high

nonlinear

petabytes
batch

write once
read many times

dynamic schema

low

linear




RDBMS vs. MapReduce

Use the right tool!

good for:

* unstructured data

* data intensive computation _
* batch operations *

» scale horizontal
good for:

» structured data

* transactions

* interactive requests
» scale vertically

Chula Science




Why don’t use both’?

Chula Science



Why don't use both?

Datafie_part_m

’ -
LTI Y Datate pai n

Nemm N

Daafve_part_x

N Nem

uce Teradata+MapReduce

Reports, Analytics, Applications
(SQL / ODBC / JOBC)

t

Interconnect N e o e e

Servers

Deto

External

Sources

DataNode

Aster nCluster Database
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® | arge-scale data analysis

®x Search engines
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Flestimation...
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Dependency. calculation (Reesurrent relation)

nent / transaction




Easy ways to MapReduce

® Use high-level analysis tools

x Hive (SQL style)

= Gnu R
N T1): .. ¢
n Spark %t HBASE c::h-:m amanout

1]
x H20

W iEpRsEE

@
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1 hank you
Question?
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