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1.1.1 ZHECRE
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1.1.2 (EREIECERIGHER

B KEAREK, FRGORKIFELETEEE VAT I
D LEHRBIERE KRG EEHIELEME K
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1.1.3 Hiveld@n

e Hivest — /1 #]3Z THadoop £ 5 & LA TN E 69 4 & 4>

BT A
o XIFRKIABRBIEFM. AT, EARTFOTI K
PE

o R X I F HHDFS A1k 35 %

o IRA ;A NI4T AL A MapReduce &k 22 # 4&

o ETREMEMSAL &9 i4iEF—Hivell

o Bl P vLiB it %R 5 &9HiveQLiE #) i2 1TMapReducefE

v

o [ VMRE HIeJR R E A K R HIEE LG IES
JE & B 42 5 #5414 ®|Hadoop-F 4 L
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1.1.4 HivelHRSBHE
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N & g YT
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1.1.4 HiveRIBSEH®E (£E)
Hive gﬁ FacebookZ & & &6 1 X

FacebookHUEUECE—Fin *’Q@H:MySQLZJ:EI’J b
voso | AR R b e AN R | K A
SHIEABITRS | MySqlHERss,

BB CERBEOracle , EATILSHEILANTHIEEE | B
ORACLE ﬁéu&%ﬁﬁ)ﬂ,ﬁﬁﬁiﬁ%ﬁ% (8X£9400G ) AY,OracleFFiaiE
M=o

f =] x&%’iﬁ%?k%}d‘iéﬁ)%ﬁ’]ﬁﬁ% S&mitotrAa , B2
@ MapReducef2ExdF& ﬁ*ﬁAJ\E’Jﬁ%JiﬂzamiFD%%ﬂo

fE0 , BaHQLIEGRmIFEM/IMRIE/E1EHadoop
uvg | ET  BRET ot ARfERHadoopit TR D HTHIMERE.

qﬁ HiHive , HiveXdsNRHT 24T SQUEAHQLIEAIA
S v
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1.1.5 HivefEHadoopEBS R AR E

'@Apache Hadoop Ecosystem

'\ Ambari
£5hs Provisioning, Managing and Monitoripg Haﬁ'sgp Clusters
= /
3 g I
K z |\ Ul
o £ 0 E
0 5 2 (| 8
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1.2 RFFRE

1.2.1 RAEM

1.2.2 HiveQL (HQL)

e 1.2.2 HQL to MapReduce Job
1.2.3 HKFERA
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1.2.1 RHEEHY

Bl FiEo: Hivel2fg T =#H P iz = —— |
1) 44 X (CLl) : 2) &) ﬂfjﬂc GuI
wrFX (HN) ; 3) & 557 X, #L

3o & P 3% P & 4 F JDBC/ODBCEX 3 bl —
) -Matasmm

@ iLThrift server, AL EHive, )

Driver
(Compiler,
Optimizer,
Executor)

HIVE

IRsh A2 (driver) : Hive®94x:S
B, OERIFS. KLE. AT
B%, RNIHALE & 3k — & 7
MapReduceAf ik ,

THIE G A2 3 (Metastore)
Hive &9 2 48 7 7 & 2L 3B A= T H 3B,
TERAE— NI XZBEIERE

R B B
Data Node
ll
Tracker
(A% B #derby K 3 &, H A& F

MySQL %k 3 2 , Hive £ 4t 48 #
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1.2.2 HiveQL ( HQL)

e HOLEZHivety & 1415 =

e HALAZ —#F ASQALiES, 5 KI5 89S0LE k% &K,
B % 4 L #FSALAR

o HOLTN X HATRAEN, I AMIREIIRIE, LR L
FESH (ERA)

e HOLR & 35 w8952 884F (Fl4dm, equality
joins) , NI FIEFAEE, B TIEFAEERE
VA %% 3 FyMapReduce /£ 1k
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1.2.3 HQL to MapReduce Job

Parser

Semantic
Analyzer

Logical Plan
Generator

Logical
Optimizer

Physical Plan
Generator

Physical
Optimizer

LU

A 4
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SR A TR
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R LR DU AL B 7R SR
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1) @HiveIRZhAL 3k o 49 %m 15 3 3T Fl P fr N
A9HQL 3t 1793 ik Ao 3B ik MR AT, FHQLE &) 3%
AR Fh %18 kAR 89 75 K

2) WFIEEMOGEMIRE S, RHEA
=813 A MapReduce £ 542 57, H ¥, J&eid
ZAE FA St — A Tk

3) feZinieitiem T TR, TdmE
L % B AR

4) £ EF L0 R, Ak, &4 %
R IRAE, &/‘MapReduce@’: e

5) FFHIEMSR %ﬁﬁﬁ%&ﬁ%ﬂ%
MapReducet® %

6) X 4 mx #9MapReduce/E 58t i L, 4
B IR 2 BgMapReducefE 4 # AT 71 X

7) WHive kSR 3P Y PHATH, T REW
MapReducett %2t 47 04T %
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1.2.4 ZUEIEE

Hived £ 26 2 VAT IJILAFFIEAZ A . Database (K 4E/E) . Table(k),

Partition (4 X), Bucket (4#%)

BABE: MY TXAAREET LN, R P A3 &6 8 R
% & B 7~ B 69 338 B R AR X

X AR B IER L R — R URIEA R, G609 EIEGAED R X
I FE % (HDFSY 5% AR B XT) , TRIFEFGMEXZAKIEEF

SR ARYE “H X7 B9IER R AR IR ATHEX] 6 ALE], o K IR F Gk
AR EZTAFTTH—ATF AR, TUAELIME, joik 0

H: HTHE-ANEZRFHRX, TUh#E—F (Glithash) B, LA
AR A OEIFETER S, AL ER (RS R) BFEG—ANLAHF

/ DB HDFS \
- Directory

— Partitions
B (sub-directory)
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1.3.1 HiveflJ&iiEay

% Hive )3 4 $icHa K 7
Cox® ome
DINVANTY 140215 (8 ) BRFEE 1
BVAININT 2= (1661 ) RS 1
DINT 2 (32 ) BRFeR 1
DBIGINTY s/ = (64 ) BRFSEE 1
DFLOAT | 4145 (32 ) HUBREST A 1.0
DDOUBLEY 8= (6411 ) SUBESZ A 1.0
BOOLEAN /LB | true/false true
DSTRINGN =&, gLUEE=/sE Eop—
- B S 13278823%})( Unix3R4EsT
 BINARY FEE [0,1,0,1,0,1,0,1]
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1.3.1 HivefJ&iE3sny

R HivelJ 5 SAHERA

—HEFFER , FERIVZEEWVEE Array(1,2)

—HTFFHYR/EXT , FRIEVIRERTH |,
ELAREAEESSE | B—MRETAEFIERN Map(a’,1,b’,2)
SREIWVIAEE]

— BT , FEREEALIARE Struct(‘a’,1,1,0)
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1.3.2 HiveRIERIZE

1. create: AIEHIEE, %k

o RIIEKIEE
DL ZHIE Ehive
hive> create database hive;

D@L ZEHIE FEhive, H Hhived. ? Z%—zé’—. Fridadd ww, mLEif
not exists k45, N IaddF

hive> create database if not exists hive;
« AlEE
@D HEhivedk g EF, €liZ%kusr, 2 =/FMid, name, age

hive> use hive;
hive>create table if not exists usr(id bigint, name
string, age int);
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1.3.2 HiveRIERIZE

2. show: T HEHKIEE, £

- THERKEE

@® ZAHivet & &A%
hive> show databases;

@ % AHive ¥ vAhTF k89 P A 38 &

hive>show databases like ‘h.*’ ;

- ZTAEX
D ZAHKIEEhivebP A £
hive> use hive;
hive> show tables;
QD T E XK Ehived AuFF ke A £

hive> show tables in hive like ‘u.*’ ;
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1.3.2 HiveRIERIZE

3. load: @& ¥ RK#EIE

@ 4 B’ /usr/local/data’ T &893 4B L P oo IEE Rtusr kB EZRA
L&

hive> load data local inpath ‘/usr/local/data’ overwrite into

table usr;

@ B X’ /usr/local/data’ TFaIHIEL PG IEE R Stusr K NEZRA
KA

hive> load data local inpath ‘/usr/local/data’ into table usr;

@ et XA XL £ % B FK* hdfs://master_server/usr/local/data’ TF 9%
XA IEE B busr 25778 2 R A 3B

hive> load data inpath ‘hdfs://master_server/usr/local/data’

overwrite into table usr;
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1.3.2 HiveRIERIZE

4. insert: MEAFPHEARKFEIMAEF FHEKIE
D mEusr1 PHEN K Ausr £ K IEHF 25 #IE

hive> insert overwrite table usr1 select * from usr

where age=10;
@ wkusr1 AR Ausr R 9B m B R A HIEB

hive> insert into table usr1 select * from usr where

age=10;
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1.3.3 HivefdmiE=<fl : WordCount

o B, FEANENEESIEIMNEIE LA
e AR5, ZMEBEHALE &) 5% IMWordCount H- &

o EARW K AT :
(1) &l#Zinput B, EFinput AMANE K. 4 44T
$ cd /usr/local/hadoop
$ mkdir input

(2) & input X HF & 415 AR LA lel. txtAefile2. txt, ¢4
=0 N
$ cd /usr/local/hadoop/input
$ echo "hello world" > filel. txt

$ echo "hello hadoop” > file2. txt
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1.3.3 HivefdmiE=<fl : WordCount

(3) #FH ANhived /\4T3%&ﬁ %% EHiveQLiE &) 52 BWordCount 5 ik, 4
&de T

$ hive

hive> create table docs(line string);

hive> load data inpath 'input' overwrite into table docs;

hive>create table word count as docsE _
select word, count(1) as count from
(select explode(split(line,' ')) as word from docs) w

group by word wEwordFl) -

order by word; hello
BT EAE, Mselectis ) &£ 544 R0 T o

hello
hadoop

Time taken: ©.043 seconds, Fetched: 3 row(s)
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Hivelv&

e Hive®2 — /1 #)# THadoopZ L8 IE L E T E, IR
HDFS & i% 2 4%, 1R #iMapReduce 4k 32 4 4E .
. Hiveé@#ﬁ'CSﬁéikf%%fﬁﬁi}&ﬁﬁiﬁi#}%@ﬁ%ﬁ%%, IR B A% 3k

TR PR HQL%J}%i@MapReduceﬁ?ﬂk, TLEAE 5 ik
7}%&}{ N REEERFRFE

e HivetIHEHA T 2O KIEE, k. 2 RXftf; 2P0
BAEST VA L o X SEAT LA B R 4, il AR SEAT tm ke B 69
X5 - RARARARA A T iR éﬁ
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2. BEFHadoopliEiEiZliE T EMahout

e 2.1 % IFEI17IE
o 2.2 KREIFEN
e 2.3 Mahout
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2.1 Rz

RAEIEP— B ARIGI R E ORI T RIA & Lo X R Fm i by i 42,
BFEALERT 5t FyMFAHEX, FEILT BEFIFHS T &

& 52 AL

HABZFEEELRM, €2, @8k, 2VWEHFMBA LT 2 A

Data Mining Process

Preprocess
data
cu-u, chean and

-,

Y 'l umm

>l e, neural
h Ml:lﬂnlnl
learning,
statistics and
others
l lhvi:e!re fine
queries
Data mnhm or

mapping scheme
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2.2 KGRI

e Uik, MAELHR.,. R, = HS5H ARG B RE, URTH
Az, ME&AES, HFHIRFAZ LARGERIZIX, 2RFFEZTH A
B X3 K, /\ﬂla,L/ “RKEIEHRHNKR .

o EAHBA2011F50 KA —riRE: (KEHE: QFH. Z5i4
DT =AY « EXHREZEAFHE, RECLLSEIE
— ATk Fe ok S-BRAE AR, BHTRA T RGAEASEHE; AN TE

THEE AR TEHH — A TR KFY T H B LR D R,

Data is growing at a 40 percent compound annual rate, reaching
nearly 45ZB by 2020
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2.2 REUREANMT

o RKHIEFEFEAHEERNE, HABMAHL “FHoh” . BTt KEIPE
AT A Bk R —AEZ SRS, OmANEERFRENEZEFT ., B
do, B KELZIKK A P H LT AT A A2 38 7T VASK L
AR ¥

NETELIX

Watch Instantly | Browse DVDs Your Queue Movies You'll ®

Congratulations! Movies we think You will ¥

Add movies to your Queue, or Rate cnes you've seen for even better suggestions.

RO HAEIEIR T Al “ K¥dB” ZH/EE K]



2.3 Mahout

e 2.3.1 Ma
e 2.3.2 Ma
e 2.3.3 Ma

hout 8 A
nout A v J

hout Zf A% 7= 17]

9009, wix
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2.3.1 Mahoutfg1t

|

e Mahout Z Apache Software Foundation (ASF) 7&TF &9 —ANF /R A H
, RESHTYT ROMEF I AREHEEXGFEN, GLEFHFAAN
N P e AR e MR IR AR AT

e Mahout & FThadoopF 4, & #| FHMapReduce+t EAEZ G W HE A5 &
B oA Xt HIRE, KRRBA T HETRAELIBEGAAR L FEMHRE,

'@Apache Hadoop Ecosystem

” Ambari
e Provisioning, M’;msging and Monitoring Hadoop Clusters
/ i
=3 _aas
E) - \ =} Im
~ : 7 |0
& G - 4 UE
O £ 19_; g
Q 2 = - 3 ) > [Lm
g < ok #\| 32|/ E b | P
© = - = ie 05 0 & | |[Cum
e s < i = S
0= a s |\ S s / e A I a @
5k . " g
_ @ YARN Map Reducev2 || @ E
s g _5 Distributed Processing Framework ':E é
o2 || P8
ES || €T HDFs
é §n r?l § Hadoop Distributed File System
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2.3.2 MahoutHE N

What Can | do with Mahout Right
Now?

3C: Collaborative Filtering, Clustering, Classification
FPM: Frequent Pattern Mining

O: Others
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2.3.2 C1: Collaborative Filtering

e 5EGHEATART ﬁﬁ%Aﬁﬁﬁgﬁﬁﬁﬁﬂ B
LR ATR P XA, ERFBETRIBEHF B (3%
AB) R P, %ég%ﬁMMFﬁmf@,%%n,%ﬁ%
Gtz 48 2 B P TR 889 BT AR R TN, SR AT AR A

e Mahouts? M., #user—-based CF#=item—baed CFAE A& %
MOFH &, X FZMAMETHE (Flde, Cosinetd il &

CONTENT-BASED FILTERING COLLABORATIVE FILTERING B (1) show han.is preference to the system

— s
Read by both users prefer X prefer
ance j II L ence

— BT
r similar
Fér. &
\ ?Teﬁe‘f.
Similar users ngm 4,./
>
. . sinhMrm

Read by user
wmm
/ iterms i search

|
\ _
;‘ (@ domnecseons

Similar articles
Recommended Read by her,
to user recommended to him!

HIHII

0O
Il

[l <—> il 1] &
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2.3.2 C2; Clustering

e B X (Clusterlng) f&*]*r*‘éflm’%‘&' SAEFETF I HE (X))
1 197 A L& B S L, 7]\75’?1‘&?(%

. Clusterlngxziﬁ BHES, imﬁfﬁ' B R E AT 25
o« AT ZER, Flhe, RPN, TAIARESF

o Mahouts2EL 7T &,35K-Means, Fuzzy K-Means, Density-
Based A N9 Z AR X H L, HIFAERILESR. L%5M
FE A N 89 S AP IR A

12r

Inter-cluster 1or
Intra-cluster distances are
8 [
distances are maximized
minimized sl
4+
. /
®90 ,
®o0

-~ U 0
i/.
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2.3.2 C3: Classification

« % (Classification) RF#HLHFHBEMITE (H
RE) 1TEWFRE, FARFBZFERX 5 LA

. CIaSS|f|cat|onx57£]‘ BE53, FE2AAEGIIAEE A
GEINGSER
-hﬁrz&m,wﬁ,ﬁmw#m%\ L S EREREE

. Mahout@“—%? QAN E N "Jrﬁfr FFEH, Logistic® ),
WEREFRENG S EE L

T W 10
N @ e ) ﬁ 8} » B
% & BN o
(o A s . ?!“’" o
e . LDy

7 N
( ONS

( aassFicATH ) 4} e e L X % e L
=) B T
. e ®

o

fheon
S5
;’ >
e
P
*
L] by
%
i
i
(]
A,
4
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2.3.2 FPM : Frequent Pattern Mining

o IME AL X123 (Frequent Pattern Mining) £ KE10
X AT INE A9 AR K

o EAHZNEA, Bldn, W BN R F"F B EF)
,Web & & iR 47, DNAF 71 70 A7 55

o Mahout R IL 7T &L 4930 F 0 & 1248 H AFP-Growth

MARKET BASKET ANALYSIS

a
: |
=

98% of people who purchased items A and B
also purchased item C
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2.3.2 O : Others...

o HUEMRYE ( Dimension Reduction )
o ZMEE]3 ( Linear Regression )
o HUEAEE (Math Library )

Minimize X(y-y)’




2.3.3 Mahoutfgiga/l

o 4+%-1& FlMahout% 5 — A user—based CF )3 %42 )5

MNFAE B e \input. txt, & XA (A Fid, B&id,
NSRS

T5)

1,101,5
1,102,3
1,103,2.5
2,101,2
2,102,2.5
2,103,5
2,104,2
3,101,2.5
3,104,4
3,105,4.5
3,107,5
4,101,5
4,103,3
4,104,4.5
4,106,4
5,101,4
5,102,3
5,103,2
5,104,4
5,105,3.5
5,106,4

7900
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2.3.3 Mahoutfgiga/l

 public class TestMahout {
[/ private TestMahout(){};
public static void main(String args[]) throws Exception {
TestMahout testMahout = new TestMahout();
System.out.printin("The UBCF Result:");
testMahout. UBCF();

¥
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2.3.3 MahoutfRigxfHl
baseUserCF % £ B £

e public void UBCF(){
DataModel dataModel,
try{
dataModel = new FileDataModel(new File(“c://input.txt™));//1SEAEHE
UserSimilarity userSimilarity = new PearsonCorrelationSimilarity(dataModel); // 2 {B{AE
UserNeighborhood userNeighborhood = new NearestNUserNeighborhood(2, userSimilarity,
dataModel); // 3. Bk E4E
Recommender recommender = new GenericUserBasedRecommender(dataModel,

Il JIFB P HEEPI Item

for (inti=1;1<6;i++) {

System.out.printin("recommand for user:" + 1);

List<Recommendedltem> recommendations = recommender.recommend(i, 2);
for (Recommendedltem recommendation : recommendations) {
System.out.printin(recommendation);
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2.3.3 Mahoutfgiga/l

« FEHFEXR
recommand for user:1
Recommendeditem[item:104, value:4.257081]
Recommendedltem[item: 106, value:4.0]
recommand for user:2
recommand for user:3
Recommendedltem[item:106, value:4.0]
Recommendedltem[item:103, value:2.5905366]
recommand for user:4
Recommendedltem[item:102, value:3.0]

recommand for user:5
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Mahout/v&&

e MahoutZ /&89, # THadoopty #4423k T AL

Mahout #| FlMapReduce+t BEAE R I T % A I XK EIZIEH
ik, Qs k. RE RERAEESF Lk

o J P ¥ vAE FMahout iR #F &R %5 s & A A2 5
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