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8.2.1HDFS HA
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8.2.2HDFS Federation
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8.2.2HDFS Federation
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8.4.1 Pig
8.4.2 Tez
8.4.3 Spark
8.4.4 Kafka
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M2 —>KHPig Latini® 5 % 5 BN R 92, SEIU T U7 1 9 11
(ERAMINEE R R i

visits = |load ‘/data/visits’ as (user, url, time);

gVisits = group visits by url;

visitCounts = foreach gVisits generate url, count(visits);

114521 [¥) 2 1Y) 45 ) visitCounts (url, visits)

urlinfo = load ‘/data/urlinfo’ as (url, category, pRank);
visitCounts = join visitCounts by url, urlinfo by url;

1145 3 )% B2 45 5 3% 1 45 i visitCounts (url, visits, category,pRank)
gCategories = group visitCounts by category;

topUrls = foreach gCategories generate top(visitCounts,10);

store topUrls into ‘/data/topUrls’;
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Pig Latin &8t Zif A
MapReduceftHadoopE# 4T
o Guit FH P U7 In) SRR 7 4 g 1R Rl
MapReducelf, <A & piR

1 Load Visits

~\

Map1

E@Map7|<D Reduce ZGroup by url
Reducel
Map2
_ 3 Foreach url 4| Load Urlinfo
1 visits = load ‘/data/visits’ as (user, url, time); generate count
2 gVisits = group visits by url;
3 visitCounts = foreach gVisits generate url, count(visits); \"
5 Join on url

1175 3] 1 22 1 45 #avisitCounts (url, visits) Reduce2
4 urlinfo = load ‘/data/urlinfo’ as (url, category, pRank); 6 ‘ Map3

5 visitCounts = join visitCounts by url, urlinfo by url;
1145 3] () 342 45 5. 35 1 45 M visitCounts (url, visits, category, pRank)

6 gCategories = group visitCounts by category;

7 topUrls = foreach gCategories generate top(visitCounts,10);

8 store topUrls into ‘/data/topUrls’;

Group by category

A

7 Foreach category
generate top10(urls)

Reduce3

v

&l MPig Latinfil 4544415 2 f)MapReducefE k.
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automatic I

rewrite + -< Pig Latin | ~— =

Pig) . H1 37 5t
K08 ) BT R A SRR

-

SRR AR
cluster
DE0EC00
slulzl=l=
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Map-Reduce
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USRS 25 AT

Pig =B H J

Yahoo!: 90% "L I yMapReducefF V2 Pig4: il i
Twitter: 80% LA | \IMapReducefF V& Pig4: i)
-Linkedin: K847 )MapReducefF V& Pig4: i i1

« HoAth 3= 2 /. Salesforce, Nokia, AOL, comScore
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‘Tez;2Apache T 5 X FDAGTEL T HELE, B EHEET
MapReduceft 22

1% 0 AR 2 K Map fReduce P MEAEHE— 5 1k 2
‘Map#i #4r ¥Input. Processor. Sort. MergeflOutput

« Reduce##x 77 Flilnput. Shuffle. Sort. Merge. ProcessorflOutputss
i E TR E ] UME B RIEH S, r AT iEEE

XL E T — AR P H AR S, AR KIFIDAGE

<iE I DAGIENL A 7 iz fTMapReduce By, $R4L T FEFIBAT 344 Ak
HEA, il LR TAER AT 2 REMapbir B, b AN E e,
SETHEHE AL HE P e

*Hortonworks{t Tez . FH 211 835 & FEHive AL, 15 ERESR T T4
1001
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8.4.2Tez

SELECT a.state, COUNT(*),AVERAGE(c.price)

FROM a
JOIN b ON (a.id = b.id) Hive - MR Hive - Tez
JOIN ¢ ON (a.itemld = c.itemld) | w1 Tw SELECT bid
GROUP BY a.state e | N M| M| M
\ ‘ R | [ R M M ii% W SELECT b.id
“Tez LAt 3= EARILAE : \ / - L —

'25@?5@@@%4{’5% HDFS
Z [E1f] “5 N\HDFS” 7 -

/N Ny M M
LR TR TAERT  onveo ;
£ & IMapl B :
HDFS
JOIN(a,b) M M JOIN(a,b)
Group BY Group BY
a.state a.state
COUNT(*) COUNT(*)
AVERAGE(c.p R AVERAGE(c.p R
rice)

rice)

& HiveQLiE fijfEMapReduce flTez 1 (AT IE %] L

(CREABREARFHE SN H (3D ) B TR HENEEE R



/EHadoop2.0E & £ 47, MapReduce. Hive. Pig&5itBMELe, #535 BiRA&
LIMapReducelt: 55 HIE XPATEHE 8, Rk, Tez#EZE AT LUK %5 H ZI/EH
(&P TezfEZE 2 I % MapReduce. PigflHiveZs i) i BEfiAL,

1] LR BLA MRIEZETEIEATTA (tnPageRankit %) 132 B 201+ 75 TH )
|71 25

HADOOP 2.0

MR | Pig | Hive Others N1 :
{batch) | (data flow) (sal) (cascading) Stream':Serva‘es:
Graph = Hease

Tez o :

Giraph
(execution engine) j

YARN

(cluster resource management)

K] TezHEZEfEHadoop A R4 HI/E

(CREBEHARESNA CGE3RRD ) B TR HEALE R R ziyulin@xmu.edu.cn



(Tez+Hive) 5 Impala. DremelF1Drill i) X 5 ?

‘TezfEfE it Hive. PIigiEiR K. VEREARSE Il @) gk, A2 AR 8 S 4 SIE Ny
2 H BRI (Wimpala. Dremel F1Drill%%) A [E

«Impala. DremelADrill {t)fi o 1] il B 5% 22 Jl 57MapReduce it B HESE,
AN ZEAISQLIE A I HiveQLEL & Pigit &) Bl Pk iiMapReduce fa 57, 1M
Je X H 5 HIFT R 28 E R A U 5 25, aTBLE B
HDFSE{# HBase+ HSQLIER) S HdE, AT EHSQLIER) ALK
MapReducefE:55 kAT, MM RORFER 7 1EiR, R4 him & 1 SLi A i)
PR

TezlANE, e, E-xtHiveds & AT “Tez+Hive B 7 &,
iRk FHiMapReduce 1t 5 AESE, {HZXTDAGHITE M AK#i ok R AT T #4085,

HB 2 A MME S FE— N KRB, R, AMUOTEERD T, mEE

HDFS R Hth4x K K k2>

CREPEHARFE SN R3O ) B TR HENEEE R



8.4.3Spark

*Hadoop#t&, HMapReduceit BB GEIR /5y, ToikMATSER . PRk o5
ek, DA RS T B At b B N 3
P R) 45 I NWLEL, RS ATEB I S A
TEFI—/MEZPAT TR T, HABES LT8G, MUMAR R, 2K
it EAESS

*Sparki W] HEAE A 50 AR S FIAPMEL SR 5, & — 4 AT N T AR A Ab 2
PR @A T, S & Apache i &2 T T IEIE 2 —

Sparkftff ¥ Hadoop MapReduceflt s [FIRf, JR4FHifg ek T MapReduceFir i
I 7 i)

POAEHEE, A T R S R
ST DAGHIL S M HATHLS], 1t T MapReducel %47 LI

*=HT, Sparkil: DLESTH — A0, ThReZ oIS, & Oy =45 K EE
SR AT KRBT T 5

(CREABREARFHE SN H (3D ) B TR HENEEE R



Kafkazg — s &t E A AT EE R 4t, H P iEdKafkaz gim] LUK

ATRKERER, RN BEESEI AT )V 2% &
~Kafka Rl DA IR i i a2 75 2 S i AR NI e i 2 A 2

TEANF I RBIRES
e, e
Kafkaff A%k =s #
WXAL, ANFSRI) 5

Kafka

MRRG GERH

Platform

FE. NoSQLZELHE E -
MALEE R4, HEAbHE

RFE) , WLgi— b
B\ F|Kafka, =23
FHadoop#& N2 B}

I FIRBIEIR ] Arepone Near Reltime Do

<l

Offline Batch Data

.
>

S R B :

0-100s ms >100s ms

& KafkaffF AEdE s X 4l

(CREABREARFHE SN H (3D ) B TR HENEEE R

> 1 hour



‘Hadoop E AW 5¢3% H S % DA BE RIS, A RFA WAL FEE K E
AR FEEANI A T Hadoop A ERIA R 2 Ak, DL EE ik el fe & f R i — &
IR T, 45HDFS HA. HDFSEFHS. YARNZE, X S6H AR HEE N
Hadoop 1 /& & B BE 3 1 & SL i) AL il

£ NHadooptZ LoZH A, YARNMEZER B4 5 T 1 )BE, B RE\hiE N2 A
[F AT AN AR SR it g — P SRR R ARSI DO RE s BET, 2T IN AR R R EdE b
FRHEZL Spark IE/E AR R, 1 Sparktd 7] PLAE B YARN A H & $ 4t B5 I 5 &
AR5, Rk, SparkflHadoop 4% | 4 — S E B4, AU, WELE
ARG ST 4T i
°2I§%Bi}§ﬁ\%7Hadoop:’tﬁ&i%éﬁEP;@%W%%‘TEEE‘J%%‘E%H#F, A FEPIg. TezAfl
KafkaZs

(CREABREARFHE SN H (3D ) B TR HENEEE R



+iz0m: #rm T e |
£ ?Q o EITRE SRR R aeTER

E-mail: ziyulin@xmu.edu.cn

> ¢ . AN AT http://dblab.xmu.edu.cn/post/linziyu
KR A sE S = B http://dblab.xmu.edu.cn

TR, 5, 19784EH4, it (B FIbi ks , EERME KBEZ0T, BONETTRETHENL
Rl REIEZ, SEETTREE BRI SHEAR G R KB, S A BANCE R R K. R EEL
SHIRELWTRERG, FETFHIESERERAGELREAESRR. BNEREAN “Brz0n” #iE
M, EITREFIEERG NN, BIIRESTES KEIEIR P O EBEERE AT TR,
20134FF . 20174 F20204 FF JB | 1 K F B R ETATE , R 201QFA8 4 G i 75 28 T TR AR |
20184 JE [T KA E S E BURKFEE Y . 201848 8 W 58 A HUe iR &%, 20184 [H 50 S AE 25 TT
BORFE . EEM R AR E . B GE. BRIz, KEPE. it EAEEN, RS —1EE ST
CHAESAARY  GHENUFER) A GHENWIR SRR 2 E 5 E ST U EPREAR S R RLZ R FAR
Wi YEANTH 7ot N EFFRFIE 3510 E K 38R FH #5400 H (N0.61303004) . 1Ii4EH#EAE H
SRF} TR 410 H (N0.2013J05099) A 115 e i s FE AR IR 28 27 1 H (N0.2011121049), £ Rk
WAL FE 1T 20164 4 23 A4 B U LT 2016 2 B BB 7= 2 ME B NTH , [AI, VEARE 7 5t A 5e ik
THEZE RS EBACE RS, E Y RN 7R VE TR X0 s R T TAE TR 20158 /1
BB LG AR, P EEREA “BFHUn” fRHEMEEE, 2000FE85, “HFHi” K
V& R m 2% 4 B kAR I 1000 77 R E R S AN e Bk, BRI 1000 5 IR $TiE
T E SRR IR B A A R, g R T E SRR AR RGN RBHE R BT B R R,
RIFEFEENY , FHFRARER. LYNEN LGB, &% T ENERE N KRB REA LIRS &,
REOT AN A 2 S KRB R A e e 5 A . — 3RS, AEV7 A &t 200 5k, Bitii &gt
100075 K«

(CRBIEHEARE SR R3O ) B TRZI AR R



y
ooooooo‘_
——y »
.—.. PRI 4 * Olonw’

] > > > AR

KEAE 2 S IR i [ k. http://dblab.xmu.edu.cn/post/10164/

(CRBIEHEARE SR R3O ) B TRZI AR R


http://dblab.xmu.edu.cn/post/10164/

: ]
» -
o e S
.- .
. -

’ ' ' k] . ' ‘,é'
‘ . " aua gl "y R 53
AEE ' 77 I\ R )\’Mﬂns
JEB L5 1 ) ﬁif‘ LG 2z i g PR

NS hE. 2. 9 R . T AP HHE ey

MFRAREHERYES
IFSER. QAR ik

L 2Nk

T IRA S #HAM{E R hitp://dblab.xmu.edu.cn/post/bigdatabook/

(CREABREARFEHESMH (B3O ) B TR HENEEE R


http://dblab.xmu.edu.cn/post/bigdatabook/
http://dblab.xmu.edu.cn/post/bigdatabook/

MIRD: (R#IEFE (BIHIRM) ) ##

FEERQAFIESRARZN

ANIRFE E’T_ SCIRLA TR MEFR=Br
O5|SFEL2NKREURIA | 1Rk
Tx%/\ HURRYEE EE:@HZE
O 7 EAREURMLS | IS AEURERE
%, FEIELEEIR

DI'A-L/\/\ &Jﬂlbfg / 2jj1§ C!vE,‘J

U&}““:H ]0‘0“;3

A S (THRFAASIRICIEEER
. D?"ﬂ’lu\/\éﬁ Jr_"|}_L . j:/\.E &_;,—_-—.'—j
C',vlLEI'J}_L _éﬁé‘,\ﬁ“ A
AT ¢ wp l%& —L_ - &-JI'—LIEIJ@!J%E@U&I!
B

HAEHE A ISBN:978-7-04-053577-8 Efft: 327 ARIK: 20204E2 H Z 1R
A E M http://dblab.xmu.edu.cn/post/bigdataintroduction/

(CREABREARFHE SN H (3D ) B TR HENEEE R



MIRE: (RBIFEFIL) B

WTMW mE CREES8)
N W A, 20204F9 H 2H 10K

ISBN:978-7-115-54446-9 Effy: 49.807T
B ™. http://dblab.xmu.edu.cn/post/bigdata-introduction/

e KBRS W SICRAIEREA

BIG DATA
O MTH R
[ B3GR ABIRE SEAS ]

T R RREH T G PN T3 j:zl —_— j: El _i«jj IEJ %& * j‘ E_’ IX_XJ

(CREABREARFHE SN H (3D ) B TR HENEEE R



BisRF: (RBUBRARIFRESNAE (HE3hR) ) #Hr

CREFEHOR 5N H—WE . fifg. AP, 5
M GE3RRD ), HIETTREZTENESE RZR T 9,
FEE N E R — AR RGN HREEE R R . NS
H ik ISBN:978-7-115-54405-6  E4fr: 59.807T

EHEALITE, KGR 1 RBIENEAM S K
28K JHadoop. A AT R GEHDFS . 704 s e
HBase. NoSQLE . =B dEE. n X IFFATdmFEm 1Y
MapReduce. Spark. #iil%. Flink. EiH&. FEETMAML
PA R KRB AE LRI L AR S AN A0 45 25 S0 A . FH
{fFHadoop. HDFS. HBase. MapReduce. Spark#lFlink
SLHEEETT, ZHE NI S B RAE, 1 o
AR KR RO o

AFRPME SRR EAL Lk 5 B R BEE AR Tk
%i&i‘&iﬁ%ﬁ%’éﬂi , WA EAR AN RS 23] BillZ

WABT7 ] CRBAREOAR TR B 5 8 H——WE &, A7, ALBE
TS NHY BB 7 W
http://dblab.xmu.edu.cn/post/bigdata3

CREPEHARFE SN R3O ) B TR HENEEE R

R0 0D ET[ORVFHTER R SoouWmmmITm

NEHBA
SRR L5 9 1

S, a2 D



N
IL.:

iy

RBIBEM

l’ -~ g -
KBREA o ...

J5LBI 5 37 mEeEs  § ANEUR
CCRINANICHEE  mAEHhTRGE S ol

My Wgm2 ORI . LA RO BRE (20 )

22 2% $i5 B N A9 s K
0 S B A S5 A~ T I
RN, HHEUE, FE
FY AR S48 35 Bl PRk B2 4 K
K dE F g A2 7%

REE s ga @ H gt e 5
I R R TR BV AL AT A
SR, BRAREER, K
PRI & LI RPIFE R 2

BUREE 70 Hr A

TE R AL ISBN:978-7-302-55977-1 Efr: 6970 20204E10 A 528K

(CREABREARFHE SN H (3D ) B TR HENEEE R



{Spark¢mFIEE Al (Scalahk) »

(SparkZmfEZ:Al (Scalahi) ) "\Z
BITRS TR, BokiZ, WY HE Sp Qr K
[=] [w]

PRI, A5 REE MR R S 4R
B FER] IR, G A > SparkH R4 3

s 2R YIRdg ommm

N, R ESparkii A ST 1 THE -~
y = AR T ()= o R A BE W o i

N RS HL A AR R AT, 1ISBN:978-7-115-48816-9  [m]}
A EM: http://dblab.xmu.edu.cn/post/spark/

AF5LLScalaff vt x Spark M FIRE» 9 Reit 5, RET 4 | Sparkdi Fe FIFEAh AR
P38, WA KEIEHAMIA. Scalaif 524l Sparkik it 5ig 17 EH,
Spark 45 @A 77% . RDD%WHE. Spark SQL. Spark Streaming. Spark
MLIib% . AP TE LA A TR MR SL ke, PAE S it > s
JESparkfn e Jjik. AT RRGEM T EERELAETIR, BT CPPT. 1,
A BPE. RS, SR, BNl ta S

CREPEHARFE SN R3O ) B TR HENEEE R



BfisRl: (SparkémizE AL (PythonkR) »

(SparkgmfEF:A (Pythonfi) »

JEITREE MRF T, KL, BUKZ 9 Spq

POHTIR,  FE RS MM AT e > AR

e BN, AP 5] Sparkd A T B
L RN, A R SparkBeR 2 2] 1A
[ =] e/ o 1T P A S e oK VA LB WAt ) | & N

N B B Rk AR B 4T 1ISBN:978-7-115-52439-3 EI M =
M EM: http://dblab.xmu.edu.cn/post/spark-python/

A5 LLPythonfE A & Spark N R 7 IG5, RGN A | Sparkdw e ) 2L A

He &=H3kesm, AEQUMMRIBIESAMIE. Sparkifiixit 5ia1T R . Spark3 s
A 74, RDDZWfE. Spark SQL. Spark Streaming. Structured Streaming.

Spark MLIb%s . ARPBREANETHZHE T AT TR AL S BRERAE, DU i b2y

IR SparkgifE 1k . AHEMAHREM T 2ERELEFHTE, ST LPPT,
S, PEARS . . HdESE . EALSRIR TR A .

CREPEHARFE SN R3O ) B TR HENEEE R



R BREAREREARBSTE

— X Tay | * =

BIRXAEIE R

~n H kR B FE &
http://dblab.xmu.edu.cn/post/bigdata-teaching-platform/

(CRBIEHEARE SR R3O ) B TRZI AR R



MIRK: SRABIELINRIZRIIR G244

AT TG A ER T R B SE I PR AR A T ok, B TR S2dE E sL I SR
ZIMB NS IR TR T CERREIR SSIIRFE RANEB) ., HErE & 2T
CONEYIEX RS
(HHERFERS) (B4 T201945H H)
CHASH AT DY (B4 T201945 4 H 0D

(S F A AR B) T
(PR P ) |t
CCELIERR T 25 F500 20 47 ) 1T =1

(3 H Z2 AL 53 A ) |
RINVEHNZI T 20194 Fi 22 tHhOR AT, BOMAHABE R, RE 597 I 7L f5 22 5 3 !
http://dblab.xmu.edu.cn/post/shixunkecheng/

. o
R

Pl BN

CREEHAR R P S R (300 ) BT ENRE R



Thank You!'

N

Department of Computer Science, Xiamen University, 2020



