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ABSTRACT

This independent study focuses on Hadoop framework and the Hadoop Distributed File
Syst_em which uses the MapReduce algorithm to manage the extensively large amounts of data to
develop the recommendation systems, algorithm analyzing data for a particular problem to find the
items a user is looking for and to produce a predicted likeliness score or a list of top N recommended
items for a given user.

In this independent study uses several variants of techniques including user-based and
item-based collaborative filtering of recommendation approaches. Finally, the comparison of the
results were in consideré.tion consisting of the several dataset of many millions ratings. The main

purpose of this study is to be useful to those whom projects or interested readers.
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a 2 vy ac ¢ a4 X ) as ¢ da a
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Tlsunsumowannszuums sz Tag i eeilonmunszuudadld (Eclipse IDE)
A Y ] 3 14 ¢ A ) o Ia 3 4 A o
wemivamiagUiuiuisiiyes tihenmsueiwes Idsmnudvesagl wiomson

Tnan uazarnd Tnaa Tidninszuunflunsgaeuuuegyl (HDFS) fudu

s-west-2.console.aws.amazon.com/ €242/ home région = Us-west-2&Instancas:sort=tag:Name

EULIGRGERL S  Conpect: . Actions ¥
4

Name 4 Instance B~ Instanc>  Availabilit~ Instance $~ Status Checks
Hadoop-Console i-50aae3ab | t2-micto (—us-west-2 )@ runping | @ 22 checks
@ HADOOP MASTER i-5642c1al ' timicro  uswest-2a @ mnning /@ 22 checks...
HADOOP slave 01 i-Bacd8alc” tlmicro “uswest2b @ running & 22 checks
HADOOP slave 02 i-2ac789dc timicro  us-west2b, ~ @ wnning & 272 checks
HADOOP slave 03 i-f4c58b02 timicro | us-west-20" @ running & 2/2 checks
HADOOP slave 04 i-72iifibb timicro._usawest-2c @ running @ 2/2 checks
HADQOP Slave 05 i-eeaae318  timicro us-west-2b @ running @ 272 checks
HADOOP Slave 06 i-4dabe2bb  timicro us-west-2b @ running @ 2/2 checks
HADOOP Slave 07 i-f5abe203 timicro us-west-2b @ running & 2/2 checks
HADOOP Slave 08 i-7bace58d  timicro us-west-2b @ mnning @ 272 checks
HADOOP Slave 09 i-e9aceb1f timicro us-west-2b @ running & 2/2 checks
HADOOP Slave 10 i-elace517  timicro us-west2b @ mnning & 22 checks

! @ I
31 3.1 szvvegiadame Suueweudiue s ia
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fs.default name
hdf ¢ : 7172 .31 .39.175 : 18081

hadoopitmp.
SUS N lﬂ"u '

mapred. job.tracker
172.31.39.175:180082
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2281 NameNode

2813 JobTracker
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BB 2727 SecondaryNameNode
(W™ 2498 DataNode

3169 Jps
# hadoop@kiran:-~
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N v o Y o ad 9 = Ia ° v Y]
MInnweznyd a1e1guvieu1dilulnAvu szdeslitresiavihnusdiaies 5
da A 4 =] 4 . =] ] 4
DI A NIANUNININDT (TaskTracker) Luiliﬁuﬂ (NameNode) 10ULNINNDT (JobTracker)
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FAMALMIAANTOIL 1932

Movies Recommendation Systems
Using Item—based Collabhorative Filtering

The <1997
Indian Summey {1996>
Broken Arrow <(1996>
Speed <(19924>
Anastasia <1997
People vs. Larry Flunt,
Casablanca {194
ITrainspotting
Courage Under
Money Ta ;

Movies Recommendation Systems
Using User-based Collaborative Filtering

Scream <1996)

Star Wars (1977

Wedding Singer,. The <1998>

Starship Troopers 1997

Air Force One (1997>

Conspiracy Theory (19927

Contact D

Indiana Jones and the t Crusade (1989>
Desperate Measures (19

Seven (Se7en) (1995>




HOTEL Recommendation Systems

ITEM-based Collabhorative Filtering

Meriton Serviced Apartments Camphell Street, Sydney
Four Seasons Hotel. dney
Marriott Sydney Harhour at Circular Quay, Svydney
InterContinental, Sydney
Langham, Melbourne

On William, Melbourne
Pullman Quay Grand Sydney Harbour, Sydney
Sir Stamford at Circular Quay Hotel, Svydney
Hilton Melbourne South Uharf, Melbourne
Croun Towers, Melbourne

3.13 waawsvesszuunuzii lsasu Tesldsanes iunsaansosdave sy

Can
=i
=Dh.

HOTELs Recommendation Sustems

ased Collal ative Filt ng
Meriton Serviced fApartments Campbell
Four Season el, Sydney
Marriott Sydney Harboun-at-Civcular Quay,. Sydpey
InterContinental, Sydney
The Langham, Melbourne
Ibis Styles Melbourne. The Uictoria Hotel, Melbhouwrne
Crown Metropol Melbhourne, Melbourne
The Sebel Melbourae Docklands, Helhouwrne

Street, Sydney

aney

RESTAURANTs Recommendation $

ITEM-based Collahorative FPiltering

Pizza Lower Nob Hill 1116 Polk St San Francisco, CA 94169
a-Napoletana.=_North Beach/Telegraph Hill 1578 Stockton StSan Francis

Little Star Pizza Alamo Square 846 Divisadero ¢ ncisco, CA 94117

Long Bridge Pizza Company Dogpatch, Potrero i 2347 3xd San Francisc
24187

Golden Boy Pizza North Beach/Telegraph Hill 542 Green

San Francisco.

Gialina Pizzeri: Gle I Diamond St San ancisco, CAH 9¢
Marcellofts Pi: ast ‘ tro St San Franc » CA 94114
From Ne Yor . & he Haight 1737 Ha t San Francisc
3 Francisco,; CRA 94
St San Francisco, CA 94118

P v o o ¥ Yo a Y a '
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RESTAURANTs Recommendation Suys

USER-hased Collaborative Filtering
a Napoletana North Beach/Telegraph Hill 1578 Stockton ¢
)
izza Company Dogpatch, Potrero Hill 2347 3»rd St S

zZa North Beach/Telegraph Hill 542 Green St San Franci

Cybelleffs Pizza & ITce Crean Nob Hill, Lowey Nobh Hill 18¥8 Biush St 'S

Hayes Ualley 511 Havyes St San Francisco, CA 94182
*~On Noriega Outer Sunset 39891 Noriega St San Francisco

ichmond 151 Clement St San Francis
3188 Connecticut § : i
23rd Ave San 33 e .
’acif ic Heights 1862 Divisadero St San Franciscos
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1. Ty laye https://console.aws.amazon.com/ec2/

2. Aan Lunch Instance

Launch instance Actions »
Events 4
ags ?‘i
Reports f
Limis Hame /A o insta Iy’ | Availabili instance S Status Checks
1 - -E0t0c8ED m3 large Uswast-Ie @ stoppac
| Instances ] i-30f8c15% m? large us-west- 29 & stopped
Spot Requests e hY et Stoool
1}; +-96tdE3 m2 lepe gswest2a & stocces
Reserved pstances Y
{ 05, 0e m3 large utwndst-2s @ stopped
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31]‘“ .1 ANTINBUTLLAUY
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A a =) o3 v ad '3 J o o
3. [BNDULNVVDID NI ULLNTFU (AMI) Lﬂu’gﬂuﬂﬁﬁﬂl’mi LI 14.04 ﬂ\igﬂﬂ

@ Ubuntu Server 1404 LTS (PV), SSD Volume Type - ami-30b8c0bb (64-bit) / ami-abo8c000 (22:b% m
Ubunty Ubuntu Server 14 04 LTSIPY| EBE CGeners! Purgose (S50 Volums TH8e Suppent availsble idm Cancnical
hitp://warer. ubunty. comicloudiatyicas) # B4-pit © 32-bt
Root device type ebs virtuslizstion type. parsviriual

Ui n.2 @enszulfiiRmsvesduauaud

4. onwinveDUAIAUTIEIY m3.large azaAnn Configure Instance Details
v . y & . a .
5. Tunihwes Configure Instance Details Tiaenmsasa lavilsee (Default Settings)

nniuliadnde Ty (Next) Add Storage
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6. Tunilunuaaeise (Add Storage) Iidenmsaaa Taei5eone 11miu Iaande 1
(Next) Tag Instance

v ] A Al a Al
7. U904 Tag Instance 1d%071 Hadoop Cluster 01 Aana 11/ (Next)

cose AM Z. Choose Instance Type 3 Configure instance 4, Add Storage 5. Tag Instance €. Config

Step 5: Tag Instance

ag consists of a case-sensitive key-value pair. For example, you could define a tag with key = Name and value = Webse
Key characte 31X Value y sracter
Nams Hadoop Cluster 01
Create Tag o0 ians i

d' g/ A a L4
3‘1]7! 1.3 ANYDUDIDUTLAUY

8. Tunih Configure Security Group {@oN an existing security group aen Security

9y
Group Name: earng-security-group nnuuliaan Review and Launch

s s e e A s £ Configure Security G

fic for your nstance. On this page. you can add rules i alow specific traficte reach yourmstance. Forexample, if you want to set up 8

¢ es that sliow unrestricted access 10 the HT TP and WTTPS porls. You can create anew Security group or seiect from an existing one

belov 3  about G
Assign a security group: Create a new securiy group

I Sslect an existing sacurty oro oup l
Security Group 1D Hame Description Actions
cetau defaut VPC securty group

cefauk el ce9E306-ecTb-354a-0430-0e0800SStCIT  ELS created securty group
i i e s s 2

esmg-security-group for install cloudera on ec2 opy 1o ne l

Stave group for €

launch-wzard-1 created on Monday, November 18. 2

launch-wizard-10 created 2014-08-14T22:43:58 275 Copy to new

Inbound rules for sg-57ee6532 (Selected security groups: sg-57ee6532) _ BB}

d‘ o Al 1 L
71N n.4 Mvuasvesnguanuilosant

9. 'lumi'w Review Instance Launch rlﬁ‘ﬂaﬂ Click Launch
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10. 1301 an existing key pair {101 LabCloudera 1un3oananegnluges acknowledge

v
NNUUAAN Launch Instances

Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private key file that you store.
Together, they aliow you to connect to your instance securely. For Windows AMls, the private key
file is required to obtain the password used to log info your instance. For Linux AMis, the private key
file allows you to securely SSH into your instance.

Note: The selected key pair wifl be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AM|

Choose an existing key pair s 2

Select a key pair
LabCioundera 4 b

¥ | acknowiedge that Iave-access to the selected private key fie (LabCloundera gem). and
that without this-file;{ won't-be able fo log into my insiance

Cance? Launch Instances

a A4 ad ¢4 q9d Y 2 a ¢
31 05 wenddunsiie lailugaua Tlumsdd D uauaud

11. AAN View Instances.

Launch Status

he fok

&/ Your instance is now faunching
ing nstance launch has been ntisted: ~28083367 Miae 'aunch by

Q Get notified of estimated charges

este g alerts 1o get an emad notfication when estenated charges

Y¢S pd excaed an amount you define (Tor example, # you exceed the free usage tie !

How to connect to your instance

Your nstance is launc! and & may take 8 few minutes unti 2 s i the running state. when 1 wil be ready for you to use Usage hours on your new instance wil start immadistely and continue to accrue
unti you stop or termnate your instance

Ciick View Instances to monitor your instance’s status. Once your instance i in the running state, you can connect to ¢ from the instances screen. Find out how to connect 1o your nstance

¥ Here are some helpful resources to get you started

o Howto ur Lnux instance - A

o Leam about AWS Free lisage Tier o Amazon

¥ihie your instances are launching you can aiso

ststus check aiarms to be notified when these nstances fai siatus checks. (Addttional charges may apply

ftach addtonal EBS volumes (Addtional charges may apply
ltanage securty groups
N
View Instances
A S

:‘ @ o £ a 4
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12. Wameiiiia (Terminal) Tds lofmmsuziivsngegluswazdoavesdumaud

B Haooop Cluster 01 -e80823¢2 m3 large us-west-28 @ tunning b Initislizing  None Y ec25488-117-T0.us-
Ha: IMC Institute m3 large @stoegped None \,.
C itute Cloudera m3 laroe @ stooced ne

instance: l i-e80833e3 (Hadoop Cluster 01) Public DNS: ec2-54-68-117-76.us-west-2.compute.amazonaws.com

Description Status Checks tlontoring Tags
Instance ID  -=80833=3 Public DNS Us-We!
——
Instance state ning Public IP|
instance type m3.large Elastic IP
Private DN S p-172-21-38-175 us-west- Availability zone us-west-23

Private IPs 17223138 175 Security groups

Secondary private IPs Scheduled events
P

VPCID poot® 10ce”t AMy D

Y < ' A o a
U 0.7 war leRms g Mo lUid e uauaud

.
do & o

A g v da v ¥ g ya E
13. lﬂJ@Hﬂlﬂiu’ﬂu]l‘"ﬂiuuﬁlla') 1”“““7’]1?(\391\1“

sudo apt-get update

ssh-keygen

cate~/.8sh/id rsa.pub >> '~/ ssh/authorized keys
ssh 472 .3%.39.1757> Enter yes

exit

sudo apt=get: . install openjdk-=7-jdk

14. WURFEA java —version INOAS I9AOUIDT FUVDINN At N8 Aanw

ubuntul@ip-172-31-39
java version "1.7.8
OpendDK Runtime Environment (IcedlTea Z.5.1) ¢ h—2.5.1-4ubuntuli™@.14.84.2>
OpendDK 64-Bit Server UM <(huild 24.65 )

:¥% java -version
s
1]

15. Runmdanaae 1
wget http://mirror.issp.co.th/apache/hadoop/common/h
adoop-1.2.1/hadoop-1.2.1.tar.gz
tar —-xvzf hadoop-1.2.1l.tar.gz

sudo cp -r hadoop-1.2.1 /usr/local/hadoop
sudo vi $HOME/.bashrc
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export HADOOP_ PREFIX=/usr/local/hadoop
export PATH=$PATH:$HADOOP PREFIX/bin

suspe/ hadoop

hin

' v
U n.9 msasa TuuuaInd

a fo @ @ 1 d"
17. WunAT9n3a0 111l
exec bash
sudo vi_/usr/local/hadoop/conf/hadoop~env.sh

a 4 3’/ ' 9 P 1 v dy
lSJWNWﬂWiﬁﬂﬂWﬂTHﬂ@ﬂ?WﬁﬂTHﬁ?ﬁﬂﬂqﬂu

export JAVA HOME=/usr/lib/jvm/java-1:7.0-openjdk-
amdé4
export HADOOP' OPTS=-Djava.net.preferiPv4Stack=TRUE

H } 4 '
31 n.10 MmsasFaadouvesagil

“u

' v
19. Wunadansse 1
sudo vi /usr/local/hadoop/conf/core-site.xml
v
20. la'loaudmrdmsumy Tnua audegeduaieasliil

<property>
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<name>fs.default.name</name>
<value>hdfs://172.31.33.165:10001</value>
</property>

<property>

<name>hadoop.tmp.dir</name>
<value>/usr/local/hadoop/tmp</value>
</property>

fs.default.name
hdfs: /7172 .31.3%7.175 18801

8
&
)
8
§

5

hadoop.tmp.dis
usr/local/hadoop/tnp

U n.1emsdmuaslunouiinIidvesagy

=) d o @ @ 1 ‘3’
21, WA anase 114
sudo” vi /usr/local/hadoop/conf/mapred-site.xml
' =S @ o v o 3 d s ] 9/ ' 1 a’\’
22. la'lefdaunrdvsuisuuninines mualsesaiuaine i

<property>

<name>mapred. job.tracker</name>
<value>172.31.33.165:+10002</value>
</property>



‘ed. joh.tracker
2.31.39.175:160082

] I o a3
3‘1‘?1 N.12 mmamm@ﬂﬂammmﬂa%

a do & w 1 2
23. NN TR st TH
sudo . vi' /usr/local/hadoop/conf/hdfs-site«xml
) o g/ v 3/ 9 1 1 5’
24, wu‘wmﬁmmmmammmumma"lﬂu

<property>
<name>dfs.replication</name>
<value>10</value>
</property>
25, Wuddadane lalil
sudo mkdir -/usr/local/hadoop/ tmp
sudoschown ubuntu_ /usr/local/hadoop

sudo. chown ubuntu-/usr/local/hadoop/tmp
hadoep-namenode -format

48
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hintulip-172-31-39-175:"% hadoop namenode —format
B9/16 17:59:54 INFO namenode .NameNode: STARTUP_MSG:

/3 B o I =

TARTUP Starting NameNode

TARTUP_MSG: host = ip-172-31-39-175_.us—west-2.compute.internal 172.31.39.175
S TARTUP_MS args = I=format]
SIﬁHTUP ! i =

TﬂETUP MS i = SUn . 1pcrh~ org/repos/sast/ h-dnnp,Lunnnn ‘branches/h
ranch . 8315 co ]ed by *“mattf’ on Mon Jul 22 2

) util T ing capacity for map Bloc
) util.GSet: = 64-hit
util.GSet: 2_0x MO Y ?n, 184864
0 util.( : cap "J = 2 entries
util.GSet: recom Hndv( actual=2897152
namenode . FSNar pr=uthuntu
namenode . FSNar S - per up=supergroup
14/689/16 £55 namenode . FSNa st ionEnahled=true
814/89/16 17:59:" namenode . FSNames T ylock. invalidate.linit =188
F14/89/16 17:59:55 INFO namenode FSNamesystem: isfAccessTokenEnahled 1se accessK
teyUpdatelnterval=B nin{s) ccessTokenLifetime=A minds)
§14/0%/16 17:59:55 INFO namenode.F8EditLog: dfs.namenode.edits.toleration.length
=.8
1489716 17:59:55-INF@ namenode -NameNede: Gaching file-names-occuring more than
f1A times
114-89/16 17:59:55 INFO cumnon,SLﬂlage: lnage File susr/local/hadoop/tmp/dfs/name
j/current/f inage of size 112 huyte awved in @ seconds.
14/89/16 17:59:55 INFO namenode. YSLstLog closing edit log: position=4, editlog
;‘/U“P/local/h wdoop/ df s/name/current/edi
114/89/16 17:59:55 INFO enode .FSEditL e success: truncate to 4, editlog
i=/usr/local hadoop/tnp/ ¢ f its
£14/89/,16 -17:592:55 INFO COMAON . : Sterage -directory Jusr/local hadoopstmpsd
Bf s/name has heen succe: xnvmaLte .
81489716 17:59:55 [NFO e.NameNode: SHUTDOWN _MSG:
/WS P MENE I SN I IO IE I J I IEIE TP IEIEIEIE 66 W IO T M IEIE I I 3 IO I I3 M M3 I
UTDOWN MSG: Shutting down NameNede at ip-172-31-39-175.us-west-2.conpute.intew
nal 172.31.3%9.175

o R R R R RS PNV AV ESEVESE VRS VN

fubuntu@ip-172-31-39-175:"%

a

"

14/09/16

.

Py ok ok, vk, k. ok o k. ok
o~

-3

' b 4
Ui 0.13 AenuaswnnsAnasagilduie



ANANUIN V.

=

ad v v J & ia =
'Jﬁmimna1@ﬂﬂaammmmmemmwmmmg

dy A 9 ' o 4 < /A A
1umﬂwmﬂ 9. uLLﬁﬂQ’Jﬁﬂ"liﬁi'Nﬂijll‘lli)\i@]’lﬂﬂﬂﬁﬁlﬁﬂiUutEHﬂ“ﬁﬂunmmﬂi’Jﬁﬂ%u
¥ 9
e v A

VYUADUAIN

1. 1‘1Jﬁm1;,l EC2 Instance

2.980 Hadoop cluster 01 190N Actions 18 Create Image

EC2 Dashbosrd [PTEEN RSB ' Connect  actions '«
e

Tag mstance Mansgenwert
ag - e 1to
Rep Like This
Limts Hame Awailability Zone - instance State Status Checks < Al
@ ronnir; O 22 chesx
instances g Selete P stapred
s 4
¥ siozpec
stan
@ isbPue Hadeop @ running & 22crecs Non
7 @ rufining
T ipstitute Tisudens & stoopes
Task
Cigudera Damncde @ siccpea
@ ctanres

Hpsoar PAC Sren e

Actions *
, =3 e o e

Filter: Owned by me ¥ All images ¥ All platforms ¥ fwoioft
8 Mame AN Name AMIID Source Owimer Visibrity Status Plattorm Root Device - Virty
Purersscop smi-fefchats 173315154831 178315184831 Private Otre: ecs pars

equests

3UR v.2 AdnadeBuauaugIndume

v a efd' 9 [ Y] P [
‘l]Z‘W‘Uﬂ‘ijﬂuﬁlmu“ﬁﬂﬁi"lxﬂﬂilﬂﬁgﬂﬂ Y.3 A4NIN
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Hame *  lostance iD instance Ty;-  Availabili instance S-  Status Checks Alarm Stat  Public DNS «  Public IP
8 Hscoop Cluster 01 28082323 m3 large us-west-2a @ roning @ 22cheos None W =c2-5468-117-70 us- s4L8.117 7

Hadoop Clu m2 large @ rueni & Initislizing MNone W 54092758

Hsdoop Cf m2 lange @ running & initislizing ANone Yg eci-54.68-13485.us 5488 134 8
w, Hadoocp Cluster 04 i-8deSd4286 m3 large pending b4 Initislizing Nore W

310 w3 qradnimsadduauaugnndumeiiadield

v v ¥
6. Alamasiiia lununawes Tnua udrmunmdaedade 1
sudo vi /usr/local/hadoop/conf/masters
9
7. ldmneay lefidaudaveany Tnualu lWdnoulnguanuil udafuiinwa
a do W w 1 &
8. NuNWmaeneae 1l
sudo vi /usr/local/hadoop/conf/slaves
' ~ L 4 ; L
9. lamneiav londandrveanm nualu Indnoufingsduil udnfuiinwa
A do o w = .
10. Wunmdenaas i
Ssh-copy-id -i. $HOME/.ssh/id rsa.pub
ubuntu@l172.31.33.6
yes
8Sh eigh? I B3N 6

exit
o 3y =2 g v ad P2 4
11. ¥19190 6 Dave 9 dmivIinines Inuaynins o
12. iSuAUMITTNYRIa R JwmMs WA start-all.sh

o o

a & ¢ a o & o ¥
13. WuNAINS jps Mnmasd Inua Woasdsgoumsvimves ldsisaeigyl w14

d

WOANS A9317 v.4

ubuntulPip-172-31-33-165:"
816592 JohTracker

1581 SecondaryMameHNode
4

_‘[H U P

%
' HNameNode

:i = :; ) ] o
JUN .4 guesiamhanusguumnmans Ivua

14. NuWf1ds jps NATne Inuayninies eastvaeumsvhanves luswaegyl

2 Idwadng fagilii 4.5
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uhuntulPip-172-31-32-2085:"% jps
1884 Jps

1575 TaskTracker
1436 DataMo de

a /A A o ' ad P
3UM 4.5 QuresdanihaueguuIsnines Inua

U

q

Hame & Instance D" * Instance Ty - Availabili Instance State Status Checks -
lcuders Dstanode 22es M2 medicn @ stopped

Di m32 medium # gunning @ 22 cheds

Hadoop Maste m3 |srge @_running @ 22 cheos

Hadoop Slave 2/2 cheoks

us-vest-la

MG Institute Hadtop +32C=<288 ma l3sge y-weit-2a = siorped

v &

: o o oI ~
3UN v.6 guadnivesagilaamaesuuniisouaainave uoIweUILImS I005Y)



AMANUIN A,

nsaadanmlas3uueigil

¥
LY °

a ¥ ¢ g ¥ a I 17 S A ¥ 9
mMsaaaauemiuuegiiv Sutludesnnnsagil iouiendonou uenaniuuda

ee

¥ v
Yy a < v v @ 2 &

9y
ABIARAINIIN LAz UNBT U Ay “lumﬂwmnmmmﬂmuﬂmﬁu Glf‘lJL’J?)‘f‘lfu Hagun
o o W
ENMNaIALY
a & <
NIAAANNIIU
a Isa o zg a do & .
1. Wamesiiaduyae NUWME sudo apt-get install maven

o

v a ¥ o A v Y a do @ y X a &
2. ﬁiqﬂﬁ6U31ﬁﬂﬁQﬁn'ﬁﬂﬁ591N AWNTTNUNATTI mvn v ADIVUT WAL IDUAAIU

a o a L& <
31’7\ .1 ATVADUAANENITAANINNIU

v
MIARAEUNDS T
~ a W g “a o 0’/ . .
1.nJﬂm@'i'uuamumsmzwuﬁmm sudo apt—-get install subversion

w o W & = Y
2. ﬁi'ﬁ]ﬁﬁ]‘ﬂﬂa3%']ﬂﬁ\uﬂ%‘%ﬁaﬂﬂ"ﬁ3 svn’/ -version iﬂ%’a@@ﬂluiWﬂﬂzL@UﬂﬂﬁﬂWW

- v a ¢ o o o o
31]7] .2 ANAANTNITAAAITULIDIFUTUIY
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v
MIAAAINNN

do & w

A /A w o A Y a & e a P {
1. Lﬂﬂlﬂ@iuuavlﬂﬂﬂulﬂﬁﬂﬂﬂiﬂﬁ'lﬁﬂ\iﬂ'ﬁﬁﬂﬁqu“a'lw LAZWUNAITIANU

cd /home/hadoop
mkdir mahout
cd mahout
a do @& a ¢ dy
2. WU Aene 1N
svn co http://svn.apache.org/repos/asf/mahout/trunk

cd trunk
mvn install

v ¥
3. eudemivednyazirull taashAada e e i sudoouda

ci v a g/ o o
31]7‘ .3 HOANTNITAAAIUUIINTUTD

¥ v
1 Iiud 19108 ~/bash_profile Al

export HADOOP CONF_DIR=$HADOOP HOME/conf
export MAHOUT HOME=/opt/mahout

export PATH=$PATH:$MAHOUT HOME/bin

export HADOOP PREFIX=/usr/local/hadoop
export HADOOP PREFIX=/usr/local/hadoop
export PATH=SPATH:SHADOOP PREFIX/bin

export HADOOP_CONF_DIR= HADOOP_ PREFIX/conf
export MAHOUT HOME=/opt/mahout

export PATH=$PATH: $MAHOUT_HOME/bin

export CLASSPATH=$MAHOUT__HOME/lib : SCLASSPATH



55

4. A91Ru Y (bash) R wMIANAAIES exec bash
5. A3VABUMSTINUYOILUY TAoNISNUNAIAS echo $MAHOUT HOME HAGNT
9 Y .§ 1
Tumiveuaasnazdos¥uii /opt/mahout

a Ja w A < { Y
6. Wamesiravesagiedi awmes lumsinudeyaiszarni Inann nimiu

mkdir /home/hadoop/movie
wget http://files.grouplens.org/datasets/movielens/m

1-10m.zip

s 4 waammsmauinaﬂmauamnuﬂqmuﬁ

b4 [
vmiuluan Wd zip senun laeldmds unzip mi-10m. zip

root@ubuntu: /home/hadoop/movies#
Archive ml - L]

creating:

flating:

inflating:
inflating: ml *Vl @K /ratings. OdT
inflating: ml-10M106K/README  htm1

fentd 4

inflating: , -
inflating: ml-16M100K/tags.dat

51 a5 matumdauan Indvosdoyayrlaud

Weoasvaen Ilddmlugeznudrliivdeg 6 1Wd Ao allbut.pl, movies.dat,

rating.dat, README .html, split_ratings.sh Ll tags.dat
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root@ubuntu: /home/hadoop/movies# pwd
/home /hadoop /movies
root@ubuntu: /home/hadoop/movies# 1s

root@ubuntu: /home/hadoop/movies# cd ml-10M1606K/
ro,\c'tuntu /uume'tadoup -"“, -10M10€

) README.
roo t@ubuntd home /hadoop /moy ‘ml-10M100K#

D.

sUn n.6 51ﬂa°Laaﬂmﬂiumm"lwauﬂmuﬁ

. . S : :
19 movies.dat 15z nov lidrenansaynineuas Foises Unn1e uazvurany

MNeUAs

2008) ::Mystery|Thriller
firova (Saﬂ?“'(O“FC,'f'
yynamite (1951) Lr““<'llu ics
he ’1“33) iComedy |Mystery
::Drama
: :Bedtime Stories (2008): :Adventure|Chiltdren|Comedy
:Manhattan odrama (1934)::Crime|DramajRomance
. :Com ina
Pawo Lt\qu y Road B¢ :Drama|Romance
3::Blackadder Back & Fo { 9): :Comedy

Ui 0.7 S18aziBeav0 9 THE movies.dat

31/ 0.8 51waziBonvea IE ratings. dat
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31 0.9 s1w0ziBunvee INE tags.dat

gﬂﬁ .10 310azPoaves Iid split_rating.sh



MANUIN .

U | b4 o Y
Mg NNvdYaU UV

Tumanuan 9. ugasdrededoyaindiiidadrlddszuanaluszuunis g
fuunih Tavezuaasiunuyuinesdoyn (Data model) Tuassisdrodiudoyariudh (nput
data) fiilo1lszananaeemnudaez 1fugadeyadsduuay lumstedevndudoymindil
Snsaenziuunuionfidld 18z eendusmu 20% vesdawesanun daudle
Uszananneenuudie: lailuyadeyanamon

' o

H v 9y
ToyaA0t 1 uanIlun NN 9. 1 enaRnzg 1991 5 S1eusnniu

- L) o ¥
M3 1NN N4.1 AIBYNUBYAUWUY

Input 1 (original) » '.lnput 2 (testing) |
User ID | Movie ID' | Rating User 1D MovreID :{{ ' Rating
1 61 4 'E 61 0
1 189 3 1 189 0
1 33 4 ] 33 0
1 160 4 1 160 0
1 20 4 1 20 0
1 202 5 1 202 0
1 171 5 1 171 0
1 265 4 1 265 0
1 155 2 1 155 0
1 117 3 1 117 0
1 47 4 1 47 0
1 222 4 1 222 0
1 253 5 1 253 0
1 113 5 1 113 0
1 227 4 1 227 0
1 17 3 1 17 0
1 90 4 1 90 0




3190 4. 1 (AD)

Input 1 (original) Input 2 (testing)
UserID | MovieID | Rating User ID l Movie ID ’ Rating
1 266 1 1 266 0
1 121 4 1 121 0
1 114 5 1 114 0
1 132 4 1 132 0
1 74 1 1 74 0
1 134 4 1 134 0
1 98 1 1 98 0
i 186 ~ i 186 0
1 221 S 1 221 0
1 84 4 1 84 0
1 3 3 1 31 0
1 70 3 1 70 0
1 60 70y 60 0
1 177 5 1 177 0
1 27 2 1 27 0
1 260 1 1 260 0
1 145 2 1 145 0
1 174 5 1 174 0
1 159 3 1 159 0
1 82 4 1 82 0
1 56 4 1 56 0
1 272 3 1 272 0
1 80 4 1 80 0
1 229 - 1 229 0
1 140 1 1 140 0
1 225 2 1 225 0
1 9 5 1 235 0
1 120 1 | [ 120 0
1 125 3 1 125 0




M9 4. 1 (7D)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

215
6
104
49
206
76

212
143
151

51
175
107
218
209
259
108
262

14
97

3
9

W n B 9] wn + - e e w e

— N

Lt S R S

L S S R B RS O R i

User ID ' Movie ID l Rating

1
1
1

215
6
104
49
206

212
143
151

51
175
107
218
209
259
108
262

12

14

97

138} b w e e e 4 (] (=) o o

60



M9 4. 1 (40)

Input 1 (original)

Input 2 (testing)

User ID

Movie ID

Rating

1
1

53
163
210
184
157
201
150
183
248
208
128
242
148
112
193

219
232
236
252
200
180
250

85

91

10
254
129
241

3
4
4
4
4
3

(PN 0 W (o9} £ w — (3% -+ — N & n i wn n

WD W W B

User ID l Movie ID l Rating

1
1
|

53
163
210
184
157
201
150
183
248
208
128
242
148
112
193
264
219
232
236
252
200
180
250

85

91

10
254
129
241

3
4
4
4
4

W

w N s

W s W

61
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MINN 4. 1(AD)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

130
255
103
118
54
267
24
86
196
39
164
230
36
23
224
73
67
65
190
100
226
243
154
214
161

188
102
69

3
2

W aa B W h BN R WL R G B R W W e

—

L% TSR o I P B ey e e U

User ID I Movie ID ‘ Rating

1
1
1

130
255
103
118
54
267
24
86
196
39
164
230
36
23
224
73
67
65
190
100
226
243
154
214
161
62
188
102
69

3
2
1

v AN A W B

S Oy G

(U5 T - - ¥ ]

woN W

62



M9 4. 1 (6D)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

170
38
9
246
22
21
179
87
135
68
146
176
166
138
247
89

30
63
249
269
32
141
211

270
133
239
194

SR Y SRR P RS S

S H B S~ W

SooBR O W W W Uy o SR RN WL AR Oy

User ID I Movie ID ' Rating

1
1
1

170
38
9
246
22
21
179
187
135
68
146
176
166
138
247
89

30
63
249
269
32
141
211

270
133
239
194

5
3
5

W W W W

L

63
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MINN 4. 1 (D)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

256
220
93
8
205
234
105

147

99

197
173

75
268

34
144
271
119

26
158

37
181
136
257
237
131
109
182

71

—

L8] — (3] W B On W o w W [0} - w

NN WY W

W W

(3o}

User ID l Movie ID l Rating

1
1
1

256
220
93
8
205
234
105
147
99

197
173

75
268

34
144
271
119

26
158

37
181
136
257
237
131
109
182

71

4
3
5

64



M3199 4. 1 (dD)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

223
46
169
41
162
110
66

77

199
57

192
178

87
238
156
106
167
115

11
245

35
137
127

16

79
261

45

N S T - Y

NN Y N R LA OB N O ab Ut Sn o BT B N e

o

& O O

User ID l Movie ID l Rating

1
1
1

223
46
169
41
162
110
66
77
199
3%
50
192
178

87
238
156
106
167
115

11
245

35
137
127

16

79
261

45

5
4
S

(> R * L S . SN

[ T e W

NN W

65



M990 4. 1 (6D)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

48

25
251
195
153
101
168
123
191

263
203
55
42
139

149

43
165
116
198
124

95
217

58
142
216
126

9
4
4
5
3
2
5
4

5

- 09

(38 W 3] N W SN w W w L9 o (38} ES (o> w h W E-N

User ID ’ Movie ID ' Rating

1
1
1

48

139
240

149

43
165
116
198
124

95
217

58
142
216
126

9
4
4

SN SNy Ug W U U & W

W

NRA W A W W

66



M99 4. 1 (AD)

Input 1 (original)

User ID

Movie ID

Rating

Input 2 (testing)

1
1

NN (9] (38} 3] N (S] ]

83
231
204

207
244
19

18
59
15
111
52
88
13
28
172
122
152
94
292
251
50
314
297
290
312
281

3

15, PR S B U B ]

Wy B Y W WL B AR o8 BT Ba A LR

—

W W W A

User ID l Movie ID l Rating

1 83 3
1 231 1
1 204 5
1 3 4
1 207 3
1 244 2
1 19 5
1 29 1
1 18 e
1 59 3
1 15 5
1 111 5
1 52 4
1 88 4
1 13 5
1 28 4
| 172 5
1 122 3
1 152 5
1 94 2
2 292 0
2 251 0
. 50 0
2 314 0
2 297 0
2 290 0
2 312 0
2 281 0

67
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1(90)
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1 (D)

a
MAINN .

Input 2 (testing)

User ID ' Movie ID I Rating

258

339

342

303

329

317

181

338

302

en

322

352

271

333

344

326

319

325

347

336

353

340

346

264

303

361

357

260

356

Input 1 (original)

User ID | MovieID | Rating

258

339

342

303

329

317

181
338

302

322

352
21

333

344
326
319
925
347

336

353

340

346

264

303
361

357

260

356
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M3190 4. 1 (AD)
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M3190 4. 1 (AD)

Input 2 (testing)

Input 1 (original)

User ID | MovieID | Rating
5 153 5
5 94 3
5 389 1
5 411 |
5 109 5
5 230 3
5 388 z
5 227 ~
5 397 2
5 444 2
5 402 1
5 100 5
5 143 3
5 370 1
5 176 3
5 441 1
5 69 1
5 417 3
5 79 3
5 418 3
5 429 3
5 385 4
5 372 3
5 421 1
5 144 3
o] 243 1
5 185 3
5 393 2
5 413 3

User ID ' Movie ID l Rating

5
5
5

153

94
389
411
109
230
388
227
397

402
100
143
370
176
441

69
417

79
418
429
385
372
421
144
243
185
393
413

5
3
1

W W
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M99 4. 1 (D)

Input 2 (testing)

Input 1 (original)

User ID | Movie ID | Rating
5 89 5
3 400 1
5 80 2
5 433 5
5 219 3
5 428 5
5 259 ]
5 457 1
5 410 1
5 369 1
5 435 4
5 214 $
5 364 1
5 209 4
5 391 4
5 379 3
5 381 1
5 99 3
5 21 3
5 427 3
5 451 1
3 430 o
5 135 4
5 EED) 2
5 226 3
5 401 5
5 405 3
5 443 4

W

257

User ID I Movie ID l Rating

5
5
5

AN W, BANTx VRLTOR Y O A U A L W

W

L W W W

89
400

80
433
219
428
259
457
410
369
435
214
364
209
391
379
381

99

21
427
451
430
135
449
226
401
405
443
257

D
1
2

W N s ST U< I V1 W N

W

B W
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M15199 4. 1 (AD)

Input 2 (testing)

Input 1 (original)

User ID | MovieID | Rating
5 25 3
- 442 1
5 186 5
5 432 4
5 194 4
5 229 2
5 183 4
5 440 i
5 29 4
5 378 1
3 392 2
5 390 5
5 101 5
5 208 4
5 399 3
5 456 |
5 168 3
5 50 4
5 408 5
5 416 1
5 162 1
5 95 4
5 452 1
5 395 2
5 172 5
5 414 3
5 70 4
5 437 1
5 151 3

User ID l Movie ID l Rating

5
5
5

W WV QB W, BRAa\TO—x W RLO™. "W

B W W

25
442
186
432
194
229
183

29
378
392
390
101
208
399
456
168

50
408
416
162

s,
452
395
172
414

70
437
151

3

N s A W

e .

76



M350 4. 1 (#D)

Input 2 (testing)

Input 1 (original)

User ID | MovieID | Rating
5 415 1
5 37 1
5 396 5
5 398 2
5 204 4
5 216 1
5 420 3
5 438 i
5 387 3
3 47 3
5 228 5
5 250 3
5 145 1
5 409 2
5 386 0
5 450 1
5 235 4
5 169 5
5 431 3
5 121 4
5 374 3
5 365 1
5 189 5
5 +40 4
5 406 1
b) 239 4
5 425 2
5 66 1
5 366 3

User ID I Movie ID [ Rating

5
5
5

Wn W O

Ui Wy W W

A% R ]

415
371
396
398
204

1

BN W
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M99 4. 1 (6D)

Input 1 (original)

Input 2 (testing)

User ID

Movie ID

Rating

by RN N N

W i W wn W h W W W v W W (9]

455
367
434

63
181
412
163

383
233
200
380
105
210

419
375
373
368
174

4
3
5

—

LVEY . 45 3l bel . o) A T B At o

User ID I Movie ID , Rating

5
5
S

e o

ROR L) “n

An U WUy, A N

455
367
434

63
181
412
163

383

200
380
105
210

419
375
373
368
174

4
3
5
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