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1.1 3N EESR
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1. inputformat
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C. IR RAZEHIRERE, MREN HNE X2
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2. MaTask % # TAEHLH
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3. shuffle {3272

shuffle fYIZ 722 :Map =4 & FF 4R 2 Reduc RS EIRIE AN Z



BIB9S FEFR1E shuffle.

1).Collect BYER: 4§ MapTask HY%ZE R % H 2 BRIA KA
100M MIEZEMX, REFHNZ key/value, Partition 7X15
BE,

2).Spill BER: HNFHAEIREIAE —ENRENE,
RSB EIREANARMEE, THEIESAUEZ TR EX EE
HIT— K FRERE, MREET combiner, ALK HHEE
DXSH key BIEIEHITHEF

3).Merge BrER: fEFTA A AV Im B SR F T — R & FHRTE,
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MapTask B%& R = £ — e #dE 4.

4).Copy BftE&: ReduceTask /23 Fetcher &iRZIE X5

B MapTask = EEH—METECHETE, XL

ERANSREERNEFNEZAX S, YRNFNEAXILE—

EMRENNE, RSB EESEI#REZ L.

5).Merge BE&: 7 ReduceTask iZf2 & HIEIEMER, &

EEEFBRIZ

TR X 77 B A BRI T & R 1.

6).Sort FER: TEXNEIEHITEIFNEN, SHTHFERE,

T MapTask TERE Z X #IBH 1T T BEAHEF,

ReduceTask RFRIE Copy HIEIRMIRLEBAEF IR
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4. reduceTask

reducer KEZ D IFAMNBIEIEATRN, XA EN N
SERINT reduce BRE. reduce REBMARRBUREE 52BN
M ET B (ERI% RS

reduce ¥mAYHIAZ map i HY% € 8% Ak VIRIET K
TEEX
reducetask FTERFRITEN job KIMITHAEMNITHE, 5
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I EZE BV A BUREARE, Reducetask HEHAEZY NEEF
MRE:



job.setNumReduceTasks(4);
MREBIRDMANE, A UEE reduce B4 BHRIR

2RIAHY reduceTask B2 1

+Task FHITELR Z K

RFED task HMITHEED—08. R job HED map
5 # reduce task HYIEZ{THI[E1EBRH 30-40 #¥p, A%
job By map & reduce £, B—> task(map|reduce)dy setup FI
IAE[EEsRP#HTIEE, XARENEET R EL TR, B
MINREGA task EIEERMBT T, BT task HIFFRFNLERAVES
RREARZHIRS(E.

BARINERT, §— task #BZ—DHFH VM LB, HREHAS
F%H
BRI A—EBERT, VM FF B8 o st S tE LR
IR A BT (8]
IHFEMNK, BE task 8§ MIVM  ERTREZEE:
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£
IRFFEHATR task 2B (BTRE— Job) 2 1. BEEEWR— task
B—1 VM)
R input BIXXHIEFEA, tban 1TB, T[INEEIE hdfs EHIEA
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size K, ELIMEAL 256MB & 512MB
5. outputformat

OutputFormat T Z A FTH A M EHEMNERN, TRBEEHAREHD
key/value W ENFEBNAIXMHH . Hadoop BT T1R% OutputFormat AYSK
W, 15 InputFormat SLEAEXMN N, BB#HEHKNLESHFEE., OutputFormat

KB RERI T E TR

..
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5'*%

<NN> <] LazyOutputFormat <K, V>

OutputFormat = MapReduce % ! B9 & %, BT H MapReduce % H #H LW 7
OutputFormat #0,TEH:
TextInputFormat . SequenceFileOutputFormat. MultipleOutputs. DBOutputFormat £

1.1.2 $EFREILB 14 partitioner 5 combiner

1. partitioner & X

partitioner BJ{EAZH mapper (A1RFEA T combiner BYTATLE
combiner) %Ay key/value 3 A9k (shard), &4 reducer X¥
B—N0F . BRMERT, partitioner 5cit#E key HUEBFIE (BE A
md5 B ) . R 5 BT reducer N T B 5 B



key.hashCode%(reducer M41). XFH77 A BE B FEVL G EE A key
=D K G reducer, B RS h BEFHRAR[E mapper =4 #9418 [E]
key E % 9> & El F — 4 reducer, th o LB E X 9 X & 4% 5K
partition<key,value>EAR[E Y ZERE N E XA
>X Partitioner FEMEAETUTRA

(1) RIBLSHFE, FEZ ML,

(2) £ reduce £ RIETT, REERE job HNIBETTHE
& RS

BEFEIENE DIRMERZ LN, LHINBEX

Partitioner %1% [E] 5 ARG int {8, M reducer number R & 7 /T 5,

B PTIAZAT S OB BT o T ES KA E 7 K.

2. map ¥/ combine /4

F— map BTRSERXEMNARMA L, Combiner BIEMRL
X map il H LM —KEFF, WURDE map F reduce TR
Z BN EIRERE, WIESM% 10 MEE, & MapReduce Hy—FhfL
tFERZz—
combiner & MR F2FFH Mapper 1 Reducer ZFMy—FhzA {4

combiner AHHYKRZ Reducer
combiner # reducer X AIETZITHME:

combiner EEE— maptask FrEMNT RifT

reducer BZEWE[FrE Mapper BY%H 4R,



combiner NEX NS —1 maptask & H#ETREELCA,

PURL N B L i 2

B AU E:
DEENX— combiner 47& Reducer, EF reduce Jii%
2)FIZE: job.setCombinerClass(CustomCombiner.class)

combiner B8N AMNRIIREAN R INRZNIEZEE, A,

combine
W kv NIZER reducer AN kv ZERIEXTR K

Combiner F HEEFEHZ:

1LEBREZ AIAHIXA combiner 1 map % BIEHRE F =2 —1
HiE, HILAR, map HHHEEES I RS~ EEH EUEE spill
A9BSE, BD#E4T merge B 1E.

2.5 mapper 5 reducer INEHY:E, combiner ;% B ERIABISLIL,
BEEXNIRERE conf FAHEA.

3.F AR job £BE M combiner, RAFRIEFHEESEN
7 o] i% & combiner, combine #{E&{T: opt(opt(l, 2, 3), opt(4,
5,6)). 1R opt AR, KEXENE TUER, E2WRE
KPEMIE, REM.

4 —M&3ki%, combiner Fl reducer BRI TRIFEAIIRIE,

DHAMTENEORES T TEAA T



1.1.3 A mr #TEERRHF, AEKE topN

EBEEITE—1 AR (FHS) FAEENELETRE. TR
2, AR

FERNEMZ EHEN—MHR BRitERRRBRREEFHT.

2.4

BB

SHMBEEXE nbean XHEREFZS, 7K nbean 1EHX p
map HHA y key K1EH MR BFEAEAEEERNISE H X 5IE
HEF(map BIHA kv SEHE reduce 28T, SHEF), HFHKIE
& map B key, BT, HAMRELMACHFZNHFAN,
MaUEEEHERFEEZNE key 7, b key LWEQO:



WritableComparable, A/FEE key BY compareTo 7%,

3LMBEEXHE bean

public class FlowBean implements WritableComparable<FlowBean>{
private long upFlow;

private long downFlow;

private long sumFlow;

/X8 R FFE &= A

public FlowBean() {

}

public FlowBean(long upFlow, long downFlow, long sumFlow) {
this.upFlow = upFlow;

this.downFlow = downFlow;

this.sumFlow = sumFlow;

}

public FlowBean(long upFlow, long downFlow) {
this.upFlow = upFlow;

this.downFlow = downFlow;

this.sumFlow = upFlow+downFlow;
ERmEFXEMB A SR AE—F BIE 400-618-9090
}

public void set(long upFlow, long downFlow) {
this.upFlow = upFlow;

this.downFlow = downFlow;

this.sumFlow = upFlow+downFlow;

}

@OQverride

public String toString() {

return upFlow+"\t"+downFlow+"\t"+sumFlow;

}

/XERFITTE

@Override

public void write(DataOutput out) throws IOException {
out.writeLong(upFlow);

out.writeLong(downFlow);



out.writeLong(sumFlow);

}

/XBRRFIMETIE

@Override

public void readFields(Datalnput in) throws IOException {
/1ER R PB4 B9 IR 2R -1 44 B9 I — B

this.upFlow = in.readLong();

this.downFlow = in.readLong();

this.sumFlow = in.readLong();

}
//X BT bean BIEE XL AN
@Override

public int compareTo(FlowBean o) {

//EIAREB sumflow B9 A/IMEIFRHERE

return this.sumFlow>o0.getSumFlow()?-1:1;

}

}

ERWEFXEMB AR SR LN AE—F BIE 400-618-9090
public class FlowSumMapper extends Mapper<LongWritable, Text, Text, FlowBean>{
Text k = new Text();

FlowBean v = new FlowBean();

@Override

protected void map(LongWritable key, Text value,Context context)
throws IOException, InterruptedException {

String line = value.toString();

String([] fields = line.split("\t");

String phoneNum = fields[1];

long upFlow = Long.parseLong(fields[fields.length-3]);

long downFlow = Long.parseLong(fields[fields.length-2]);
k.set(phoneNum);

v.set(upFlow, downFlow);

context.write(k, v);

}

}

public class FlowSumReducer extends Reducer<Text, FlowBean, Text, FlowBean> {
FlowBean v = new FlowBean();

@Override

protected void reduce(Text key, Iterable<FlowBean> values, Context context)
throws IOException, InterruptedException {

long upFlowCount = 0;

long downFlowCount = 0;

for (FlowBean bean : values) {

upFlowCount += bean.getUpFlow();

downFlowCount += bean.getDownFlow();



}

v.set(upFlowCount, downFlowCount);

context.write(key, v);

}
}

1.1.4 MapReduce KM ANEREFAE X

EEPN

MU T2 aq NIFRFIREE ES
M EAXRZEE)

AB,C,D,F.EO

B:A/CEK

C:FAD,I

D:AEFL

E:B,C,.D,M,L

F:AB,C.D,E.OM

G:A,CD,EF

H:A,C,D,E,O

[:A,O

JBO

K:A,C,D

L:D,EF

M:EF.G

O:AH,IJ]

k=

— MR,

ESRRZAFRNREEFR (BiET

KEPLEARRZ BHHEFER, RMMIERTFLERG M

EH
008

BRPLAHNENEIEER A
AR ZAPRENEA]
userl: frinedl, friend2, friend3-
frined1, friend2, friend3-
frined1, friend2, friend3-
frined1, friend2, friend3-

user2:
user3:
user4:

BREHNERAA:

AAMAFA BMBAFNERTER
userl-user2: friendl, friend?2,
friendl, friend2,
friendl, friend2,
friendl, friend2,
friendl, friend2,
friendl, friend2,

userl-user3:
userl-user4:
user2-user3:
user2-user4:
user3-user4:

friend3--
friend3--
friend3--
friend3--
friend3--
friend3--



BAT T SR NSRS AR Al

g AR PR A R
friendl: userl, user2, user3, user4:-
friend2: userl, user2, user3, user4:-
friend3: userl, user2, user3, user4:--

BRHRAL:

BARA A AREEFE
userl-user2: friendl, friend2, friend3---
userl-user3: friendl, friend2, friend3-
userl-userd: friendl, friend2, friend3--
user2-user3: friendl, friend2, friend3---
user2-userd: friendl, friend2, friend3--
user3-userd: friendl, friend2, friend3-

RIBEH
ZE—™ Mapper:
package com.xianshun.mapper;

import java.io.|OException;

import org.apache.hadoop.io.LongWritable;
import org.apache.hadoop.io.Text;
import org.apache.hadoop.mapreduce.Mapper;

public class CommonFriendsStepOneMapper extends Mapper<LongWritable, Text, Text,
Text>{

protected void map(LongWritable key, Text value, Mapper<LongWritable, Text,
Text, Text>.Context context)
throws IOException, InterruptedException {

// fE#FKA9 value: A:B,C,D,FEO
/! ¥ value B FFE line FRFTEIE, H"AB.CD,FEO"
String line = value.toString();

/I rEFHE BEAAMEF XA, A userAndFriends R, A
{"A","B,C,D,F.E 0"}
String[] userAndFriends = line.split(":");

// userAndFriends 0 AL & A7, user A"A"
String user = userAndFriends[0];



}

// userAndFriends 1 R B A A1, KB HENRFHE, BHE—Y

// friend A{'B","C","D","F","E","O"}
String[] friends = userAndFriends[1].split(",");

/] f&FRmA, IA<BA> <CA> <D A>.. MR ELA reducer
for (String friend : friends) {

context.write(new Text(friend), new Text(user));

package com.xianshun.reducer;

import java.io.|OException;

import org.apache.hadoop.io.Text;import org.apache.hadoop.mapreduce.Reducer;

public class CommonFriendsStepOneReducer extends Reducer<Text, Text, Text, Text>{

<B,A> <C,A> <D,A> <A B> <CB><EB><KB>

}

T

A
B
F

protected void reduce(Text friend, Iterable<Text> users, Context context)
throws IOException, InterruptedException {

Z2 A A - I G < & X, B A >

/] e stringBuffer, AFHEM HHEIZEFAHNA A
StringBuffer stringBuffer = new StringBuffer();

/I BIBFRAMAR, F3§ B A B striingBuffer A1, 14", 43

for (Text user : users) {

|

stringBuffer.append(user).append(",");

/1 WASF & A key, P14 value {45 T~—> mapper

context.write(friend, new Text(stringBuffer.toString()));

MR ER:

[,K,C,B,G,F,H,O,D,

AFJEC AEBHFGKD GCKALFEHE GM,LHAFBD,
LLM,D,C,GA,



G M,

H Ol OC,

J  OK B,

L D,

M  EFO AHIJF,
% = Mapper:

package com.xianshun.mapper;

import java.io.lOException;import java.util.Arrays;

import org.apache.hadoop.io.LongWritable;import org.apache.hadoop.io.Text;import
org.apache.hadoop.mapreduce.Mapper,

public class CommonFriendsStepTwoMapper extends Mapper<LongWritable, Text, Text,
Text>{

protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {

/1 R B A IKCBGFHOD,
/] BBt R MEIEERAFFRIF A\ E], B fiendsAndUsers
String[] friendAndUsers = value.toString().split("\t");

// fiendsAndUsers 0 L& HiFA A"
String friend = friendAndUsers[0];

// fiendsAndUsers 1 flﬁﬂjﬂﬁjﬁiﬁﬁﬁ}ﬂ)ﬁﬂ]
/1 BT BEIER R, BEIE—NARK)
String[] users = fr|endAndUsers[ ].split(",");
/¥ user #HITHEF, BREER
Arrays.sort(users),  // W P-FR K key, A value 545 reducer
for(int i=0; i<users.length-2; i++) {

for(int j=i+1; j<users.length-1; j++) {

context.write(new Text(users[i] + "-" + users[j]), new Text(friend));

%~ Reducer:

package com.xianshun.reducer;

import java.io.|OException;

import org.apache.hadoop.io.Text;import org.apache.hadoop.mapreduce.Reducer;



public class CommonFriendsStepTwoReducer extends Reducer<Text, Text, Text, Text>{

protected void reduce(Text user_user, lterable<Text> friends, Context context)

throws IOException, InterruptedException {

/] EHRNEIE <AR1-AF 2, #&1]>
/] $7# stringBuffer, BT A ANEEFEA]
StringBuffer stringBuffer = new StringBuffer();

/1 BBPENEA, FHXEGF AR stringBuffer |1, X" " F&
for (Text friend : friends) {
stringBuffer.append(friend).append(" ");

}

/1 WASF & A key, P14 value {25 T—> mapper

context.write(user_user, new Text(stringBuffer.toString()));

1.2 DHNFIRFEESR

1.2.1 yarn B9#%&

Apache Hadoop YARN  (Yet Another Resource Negotiator, 55—
FhRREE) —F#FH Hadoop RREIERE, E—TMEAR
BEERFMAREYS, UALRNBRESFE—NTEESEMAE,
TRSINARHAEN AR RESE—EENELAZFTEWRTE
RIF4k, TTIMIE yarn IEBBAES T —M0HhNNRERSGTESE, W

mapreduce %

Yarn AiX

Var

ZEEFUBASTETTRERSEZ LN HER,
EFRIEERFNRIRE (RF. cpu).

S LEE



1.2.2 yarn B9ZE44

MapReduce Status —————&
Job Submission

Node Status
Resource Reguest

YARN @— 1 HRREE. 5 AEMNER TEEAI=ZRRR
ResourceManager (RM) .
NodeManager (NM). ApplicationMaster (AM) .
1).ResourceManager TR A WREN KR . DEMEE,
2).ApplicationMaster faFRE—MEEN AREFAIEEMIME,
3).NodeManager TiRE— P R4 . X TPFTHER applications,
RM #8648 x (Y= X TR 2B . &g AM < F RM

hERIRE, BT NodeManager BIERMITHIE task,

1.2.3 yarn S T{ERTE

1) client 1 RM XN ARERF, EHPEHEEIZNEADN
ApplicationMaster FJAIE R, 540 ApplicationMaster F2FF. Ba0
ApplicationMaster B#r <. APRERFF.

2 ) ResourceManager &2 &1 — 4~ container B F & 17



ApplicationMaster . B 1 H B ApplicationMaster  [a]
ResourceManager JFEC. BalfIiES RM R#EFD

B o

3) ApplicationMaster [a ResourceManager &i%i&5K, HiEHENE
BH container,

A)ResourceManager R [E ApplicationMaster FJH & containers
8. HIFMINN

container, E§ ApplicationMaster #H{7#]i81%. container FEaN{E
BEvleftia

53 ~H NodeManager @15, &3k NM 23 container, AM 5

NM ®FFOEE, M NM _EEfTiES#HITEEMEIE,

;

5) container ={THA[E], ApplicationMaster Xt container #{TM51%,
container @it RPC

ML EX R AM JCiRE CHHERESFE L.

6) N Fiz{THAE], client EiES AM BEFRRNARKES. #EE
MEER,

7) KRBT ®RE, ApplicationMaster [ ResourceManager ¥ $5

B, FARAFETER container #UX[E,




1.2.4 yarn BYIAE =S Scheduler

Yarn . IREN AP RZFENFE  Scheduler =FiFE =% |4

1% #%:FIFO Scheduler ,Capacity Scheduler,FairScheduler.,

1. FIFO Scheduler

FIFO Scheduler 3ER IR VIRFHEBL—PBATI, XE—1 %1
FEHBASY, FEuttT

RIRDECHIRR, KR/ P&k NN AATIERR, F&KE
M AFBKBERHEL T -0, MUk,

i. FIFO Scheduler

utilization
A

K

FIFO queue

B
=
]

» time

job1 job2
submitted submitted

2. Capacity Scheduler

Capacity HER AT SN EARZBNER, SMARTURERE
F—EB T ERE

. BEAGNMARPELTTHIG, REBAE NI E—ER
SRR, EHENEHRTMUBEREZ AN RSG L NEAR
=RHIRS T BRibz 5, BRIV T INEEY Y, XFE—PAER



FZ PR T UL ZXNAINER T, £—DBIIRER, FIRH
1 E 2K AR Z Sedt 5 (FIFO) SRR

ii. Capacity Scheduler

utilization
'y
2 queue B
]
]
]
1
1
: 1 queue A
:
]
]
L]
J' - time
job1 job2

submitted submitted
3.Fair Scheduler

# Fair HET, BNABTEMESB—ENRRHTIR, Fair FE
B HFHEBITH

job FMSMIBEERGRIR. WTEMT, HE—DTK job RIHT,
REX— job #FistT,

IWHRERETARHTE E_/NNMESRXE, Far BESRS
DE—FRRS

IMES, IEXFMISAFHEZERTE,

iii. Fair Scheduler

utilization
-~

fair share
1 pool/queue

.
L]
' - time

1]
job1 job2
submitted submitted



1.3 A HFERS

FS/ nawmespocty mitn opsy

Secondary
%«—»{ NameNode m

Namespoit backup

J‘H

{ DataNode ‘ Lnataﬂode {Datamade J ‘ DataMode Lnatamade ‘

800 @aes 80e eed s0O

o

- — [ —
Nodes wrife fo- Local disk ‘
131 %24

i F K Fr~, HDFS 2% 8 Master #1 Slave #4514 .

NameNode. SecondaryNameNode. DataNode X 14~ .

F

NameNode: & Master w5, &KW, & A
REFRZE P im B SRR BCE IS SN B3 HDFS {44 558 2[R

SecondaryNameNode: &—/~/)hf, 70 KE namenode
1 —#B 5> LAE&; & NameNode 14 %1y ; & 9 fsimage #l fsedits

SR IG R Y namenode.



DataNode: Slave i s, W, TiER. ATT/A#E client &k
1B RS block; $AT B e )15 5 ek

A& b a WK, WK atii. Ba b EsfrAEa
AR

REM: bt a &, Wik ais. Ba b Agsy EAE a
TAE. {Hi2 b EAFM a —2EE, b a M R k.

fsimage: TCHIRHE G GRS HFM . D
edits: JTTHURMHERIEHE GRS RGBSR )
namenode WFHFIERIZE=Fsimage+edits,

SecondaryNameNode 157 € i 28RN 1 /i, M namenode
k=, FKEX fsimage 1 edits SKATE H, )5 H Ki%% namenode.
/> namenode ) TAF&.

132 JRIE

1. T{EH S
NameNode MR EEBNNH RS ITEIE, DataNode AREIER

A

B HEHIRIRTEE; Secondary NameNode 1B NameNode #47
TCEURMED
HDFS A& TIEMLHIX & Pun{R¥FFE, & FAimigKiAE HDFS

2 @115 NameNode EiE3K#H1T.



HDFS Architecture

Metadata (Name, replicas, ...):

Metadata cps{ Namenode J—‘ /homeffoo/data, 3, ...

BIoE:'k_ ops
Read Datanodes Datanodes
/ . : .
H E - I-_:‘ L Replication 5 =

£ L \ Blocks

\ o 1\. ! ' ” N I'-. . ‘.ll
v H‘. _ o Y
Rack 1 i Rack 2
2. EERE

« HDFS S#{ERE

1. client KEXH LZ1EK, @id RPC 5 NameNode Ei7i&Il, NameNode
KEAMRXHESERFE, XEXE2EHE, BREZETM L%,

2. client IERE— block ZEHEIML DataNode fr&=sL;

3. NameNode RIEECE X HH15E &N EE RN RMRIERHTTXHF2

F2, REIT M DataNode H9thitan: A, B, C;

7. Hadoop HRITHEEEIHIENZEESM, BIRXMHRIAE HDFS EFI
=4y, FHEERR AAXH—, EVIRAREE—TSLE—0 FTEVNENE—
TRE—%.

4. client 155K 3 & DataNode FH—& A L&EIE (KFRLE—" RPC A
A, #31 pipeline), A WKEERSH%EEA B, AT B A C, BEALD
pipeline B 58K, BEERIRE client;

5. client FFiAE A EEE—1 block (FEMBEEIEEEERME]—NA R
#27F), W packet HEAL (BRIA 64K), A IKB|—A packet EEL B,

B &4 C; A HfE— packet EMA— MR EAFNEFTNE.

6. HIBRHED K —D packet HIRETE pipeline EHRXEH, #&

pipeline RAME L, ENEE ack (LERNE), ®mEH pipeline

% —4 DataNode s A ¥ pipeline ack &Xi%% client;

7. H— block EHEEHZE, client BXiEK NameNode FEE A
block FfR%=%.



PRERES

i © L 1
1. ERFEECRITER ® [@ @ | s =
2, PR TP RGEONE ( RG] | IHRAT RS )
— 3. EEAZD) T an T
6 B [« ]
5. g = : — ‘
.7 WA RE T “"{"“’* | [ e ]
pipeline(dn2,dn3) (dn dipidn3 ) — | dn
(dn
| B g T .“. y — | — |
300 / dn |
ARy § 1
W, % > "
o iy ,i e i3 - el rack2
(R T \
BUBISWATIEE A . 7. AR R | 7. R SHEN
iz eich ipel _—
9zu\vkﬁrm; s | @ . ‘_t @ o0
ipelinedt
IRERTERT. A 5 ppeinemuT £ PRelostT e
BRI ‘m SEETF , A || |
i it 2 R T
T — 10 pipelneE e : r’mw sragh
B ack Rt ac B

13, S—blockiFiTae | R FitdeE
—8

eI R LS
12 rafblock L6522, 151 =

namenade , namenode ETA AT e e ——
® ]
B L TR

RN 1

*HDFS EEIERE

1. Client [a] NameNode &i& RPC 1FK, RBEIERXMH block FrERIME;
2. NameNode S IFILIR B XHHIERDEH 2B block FFk, T4 block,
NameNode #<IREIEHEI% block BIAH) DataNode Hbilt;
3. XERMEE) DN Hhit, SRBEFRINENFBL DataNode 5% FimAvEE
B, AEHTHERE, HERAIN MEIRINEMFIERE Client LAYHE
8T OBWLEIRABRSCIRA DN RZSH STALE, XHEMHEES,
4. Client EEUHEFFEERIAY DataNode KiZEX block, MRE FimAFwie
DataNode, B4 & M A 3th B $£ SRER £
5. JEBLEARERES Socket Stream (FSDatalnputStream), ZEE B
2 DatalnputStream B9 read J57%, EZX M EAOEIRIEE T,
6. HIELFTHIRM block 5, BEXHEBUEREER, B medrsim
NameNode FKEXT—#tH block 3%,
7. EEE— block #E#4T checksum iF, 1SRIEEL DataNode B H IR
ER, BFImSI@EA NameNode, AREBEMNT—NMAFIZ block BlAH
DataNode ZkZEEE,
8. read FEEFITHIER block 58, A2—H—HA91EE, NameNode R
2iR[E Client &R B2 DataNode Hiilt, FHARZIREEKIRAEIE,
9. WAFEBURATAEMR block £&FH—NTEEMNRE .



1tit=bik-14bik-2+blk-3
e

1 WE RS ot /oot — mamenode
— 2 |

JasafLig 300M 2 {blk-Lbik 2 blk3j(blk- 1 dnd dn2blk Zekn2 dns blk-3dnl dn)
namenadelS B FEATDlock i EREFHIE RIE
s

1. BEFEBIL ( FSANPE ) BB, dnikss

2. NN 3
i
bt 300M 2 .
VL (blkeTidng dn2blk-2dn2,d3blk-3dnd.dng)
WA fl ]
| \smeFRL b ——
Ay Gt SERTEL L blk-2
lﬁ%%ulﬂgxxﬁwks ol
Vi : dn3

[
] B (5]
1.3.3 API

1.shell ERREEHIEE HDFS

* AR

HDFS SHELL:
hadoop fs —put // JHE L& XM, FeeHIEER. BEMEEA.

Linux crontab:
crontab -e
0 0 = » » /shell/ uploadFile2Hdfs.sh /X% E 12: 00 Hf7—XK

« CBURE

—MEEXFERBZERVSRGRE, b/ NFRFI—K, HEFE—F
KINRE—R, BRENEE T AR ERE.

ELIRI G X% A accesslogx HA x A#F, FAHRTENAE
SR accesslog. XHMATE, MRHSXHERE 1\2\3 FHF, WizX
HHEERT UL, MITZHEHE AR AN ITEREE R, TEXEH
Xz fE, TTRMEA hadoop put fr X 1%,

* RREGSE



FIERLEH & et B o, R S0 A et 0
lsz | while read fileName
" mm access.log.* 1], then

"SfileName" ];then

Y tm %d %H %M %S

"uxxxx_click_log_

echo I ; i " >

£1

2.JavaAPIl ##{E

HDFS iy JAVA APl ¥k

HDFS AN AR T ERR PR L, HZOPEEMN HDFS 1R api
FiE— HDFS M9IFEE PR, REBTZEFHXNREBE EHNE)
HDFS 8y ff,

1) BEFRHE
€3 Maven T#&, 3|\ pom 4Kk

<dependencies>
<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-common</artifactld>
<version>2.7.4</version>
</dependency>
<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-hdfs</artifactld>
<version>2.7.4</version>
</dependency>
<dependency>
<groupld>org.apache.hadoop</groupld>
<artifactld>hadoop-client</artifactld>
<version>2.7.4</version>
</dependency>
</dependencies>
L& windows & Hadoop HiE
7 windows Efff HDFS BFumN A A, FTEI®RE Hadoop IIE, M HZEXKE windows
FAHREFEHN Hadoop, AALIRIA T HITEIR:
Failed to locate the winutils binary in the hadoop binary path java.io.lOException: Could not
locate executable null\bin\winutils.exe in the Hadoop binaries.



EETmEFXEMBAERERENAE—EF ®BiE: 400-618-9090
AR T EHITIO TAIERE:

A. & windows & T4F Hadoop B (JUSE R RIFE, BLHERE)
B. FAEZ%HIFHFH Windows kA Hadoop:
hadoop-2.7.4-with-windows.tar.gz

C. #BE—mE windows HEE—MEXT

D. £ windows REHE.E HADOOP_HOME IEEFBEMNLTEBCE X
E. # windows FR%HY path TEH N HADOOP_HOME £ bin B

2) MEEFIHNR

7t java H#2{E HDFS, TE S RIUT Class:

Configuration: ZEMNRHE T X FimsERGHNEE

FileSystem: ZEKMNRE— N XHREEXNR, TUAZNRN—LETTER
I ITHERME, Bid FileSystem BYEEASTIIE get KBIZH R,

FileS ystem fs = FileSystem.get(conf)

get FEM conf HEI—ANBE fs.defaultFS HIFEEEHIMEEEt 4%
B R G, RFENORIDFPIZHFIEE fsdefaultFS, FET#E classpath
THEBAEHENNEE, conf FHAEIAER KB T hadoop HY jar BHHY core
defaultxml , ZKIAE X : file//, WHEBHELRLE — D
DistributedFileSystem FYSLfl, MR — M AMXHRFZNE FimT R,

3) wHIRE

Configuration conf = new Configuration();
/IXEBIEEFEANZE hdfs XHRS
conf.set("fs.defaultFS", "hdfs://node-21:9000");

/MBI TRARHTE iR SHNRE
System.setProperty("HADOOP_USER_NAME", "root");

//B3d FileSystem HYERSTTERBNXGRGE Pim R

FileSystem fs = FileSystem.get(conf);

/BT ABE I TS REEEXHRENKE FERNRERF 560
//FileSystem fs = FileSystem.get(new URI("hdfs://node-21:9000"), conf, "root");

/1BIE—Bx
fs.create(new Path("/hdfsbyjava-ha"), false);

/] ET—A 3
fs.copyFromLocalFile(new Path("e:/hello.sh™), new Path("/hdfsbyjava-ha"));

/1 RABAR RS

fs.close();



*Hbase {6 javaapi FigZiiE=Il HDFS

public class HbaseDemo {
private Configuration conf = null;

@Before
public void init(){
conf = HBaseConfiguration.create();
conf.set("hbase.zookeeper.quorum®”, "itcast01:2181,itcast02:2181 itcast03:2181");

@Test

public void testDrop() throws Exception{
HBaseAdmin admin = new HBaseAdmin(conf);
admin.disableTable("account™);
admin.deleteTable("account™);
admin.close();

@Test

public void testPut() throws Exception{
HTable table = new HTable(conf, "person_info");
Put p = new Put(Bytes.toBytes("person_rk_bj_zhang_000002"))
p.add("base_info".getBytes(), "name".getBytes(), "zhangwuji".getBytes());
table.put(p);
table.close();

@Test

public void testDel() throws Exception{
HTable table = new HTable(conf, "user");
Delete del = new Delete(Bytes.toBytes("rk0001"));
del.deleteColumn(Bytes.toBytes("data"), Bytes.toBytes("pic"));
table.delete(del);
table.close();

@Test
public void testGet() throws Exception{
HTable table = new HTable(conf, "person_info");
Get get = new Get(Bytes.toBytes("person_rk_bj_zhang_000001"));



get.setMaxVersions(5);
Result result = table.get(get);

List<Cell> cells = result.listCells();

for(Cell c:cells}

}

//result. getValue (family, qualifier); TJ[MAM result PEIZERHE—MEIED

value

/BB result ERE B BEST

List<KeyValue> kvs = result.list();

//kv --->  fltitle:superise....

fl:content:asdfasldgkjsldg

for(KeyValue kv : kvs){
String family = new String(kv.getFamily());
System.out.printIn(family);
String qualifier = new String(kv.getQualifier());
System.out.printin(qualifier);
System.out.printin(new String(kv.getValue()));

}

table.close();

«Storm {#H javaapi Ffi&&iE HDFS
E—% GAEENjar B

fl:author:zhangsan

i




</artifactld>

</groupld>
<version>

<dependency>

<version>
<artifactld>

<artifactld>

</source>




</goals>

<transformer

rceTransformer" >

<mainClass> </mainClass>

< /transformer>

< /transformers>

< /configuration>




E -4 FAFAIE RandomOrder
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*Flume {§H javaapi Zi&£1EZI HDFS

1, BCE flume RIECIF

BB A flume agent AP 7E 144 55 Jy shaman. L& SCfF (netcat-memory-hdfs.conf) 1 :



# Identify the components on agent shaman:

shaman.sources = netcat_sl

shaman.sinks = hdfs wl

shaman.channels = in—mem_cl# Configure the source:

netcat

shaman.sources.netcat _sl.type

localhost

shaman.sources.netcat sl.bind

shaman.sources.netcat_sl.port = 44444% Describe the si

nk:

shaman.sinks.hdfs wl.type = hdfs

shaman.sinks.hdfs wl.hdfs.path = hdfs://localhost:8020

/user/root/test

shaman.sinks.hdfs_wl.hdfs.writeFormat = Text

shaman.sinks.hdfs_wl.hdfs.fileType = DataStream

# Configure a channel that buffers events in memory:

shaman.channels.in-mem_cl.type = memory

shaman.channels.in-mem_cl.capacity = 20000



shaman.channels.in-mem_cl.transactionCapacity = 100# Bi

nd the source and sink to the channel:

shaman. sources.netcat_sl.channels = in-mem_c1

shaman.sinks.hdfs wl.channel = in-mem c1l

FiE
hdfs://localhost:8020/user/root/test, " hdfs://localhost:8020 y hadoop Fit & 3 core-site.xml
fs.defaultFS JE1:M1E, root Ay hadoop HIZ

2, Ja% flume fCHE

bin/flume-ng agent -f agent/netcat-memory-hdfs.conf -n
shaman -Dflume.root.logger=DEBUG, console -Dorg.apache.
flume.log.printconfig=true -Dorg.apache.flume.log.rawd

ata=true
3, $T7F telnet Z /5%, HiI NS BRI
telnet localhost 44444

RN SCT

4, 7% hdfs test H

hdfs dfs -1s /user/root/test

LRI ISR B, S B A R I telent S 5-RF



1.4 InH

141 i BEER

14

At SR TR EN AR EMI EIFEA R T, EFMIETE
B, DR EBESEIRHRE, PULRMAMEL, =25 M8 P HRuG{EE R E,

2HERIRE

EARRERF, FRESAFTRNREEE, EREEEMITFEN/NE javascript 7D,
XM BRESHSEIE— script 75%, I8 src BHEER—DMREMAY js X4, XA
B js XHSHNEaRERE T, X1 js TEREEENEIERERA,

BHRWETAG, s S1ER—NMEmNEEEERA, XMHEA—KRE—NMIERER
MRS ARF, s B RENEERERE http ZEN AR ZESFiRHA, FEimHARENT
S REERRICRIFR AR, B UESTE http M9 PL4AE S imnffE— L BT8R
#9 cookie.

RITLI




RS B

2

Ly it 1]
P

B5

URL
Vi
P
BiEIRE
Referrer

0 1 2

E /i &
AR IR
Gy
Le
REA B

1) HAEERRD

<script type="text/javascript”>
val _map=_map || [];

_map.push(["_setAccount’],” UA-XXXXX-X");

Y 2T

AT
web server
web server
javascript
javascript
javascript
javascript
javascript
javascript
web server
javascript
cookie
javascript
web server

web server

//BIRABEZRBRASEBITRNT—

(function() {

/IBIN—"9MEBEY js 3XfF ma

var ma = document.createElement('script’);

ma.type ='text/javascript’;

/IR RSN js XX

ma.async = true;

//IRAEID O’ src 48 X R AY ma js

ma.src = (‘https:" == document.location.protocol ?

.23
Nginx Smsec
Nginx Sremote_addr
document.domain
document.URL
document.title
window.screen.height & width
window.screen.colorDepth
document.referrer

Nginx Shttp_user_agent
navigator.language

Nginx Shttp_cookie

H XX R

Nginx Sstatus

Nginx Sbody_bytes sent

. —RAT IR



H0;

</script>

‘https://ssl' : "http://www') + ".google-analytics.com/ma.js’;

/XA TTEHENE] dom & £
var s = document.getElementsByTagName('script)[0];
s.parentNode.insertBefore( ma, s);

2) FImK SR

KA —

HE THEEPH majs WIEKESWHT, —REBWTILEE:

Al

BILHERAE s TRKERFR

. BT _map $H, KERERFR XEEYURSEEAFBEXNEFIRER,

W& HESE
¥ EERP IR ENEIRRE BT I
ER—NEHEA, BEBMIE http request S IEHL Tk BIA
I
(function(){
var params={},
//document SR EIE, LI T A FTE
if([document){
params.domain=document.domain||”;
params.url=document.URL||";
params.tittle=document.title||”;
params.referrer=document.referrer||”;
}
//window X & £3E
if(window&&window.screen){
params.sh=window.screen.height]||0;
params.sw=window.screen.width||0;
params.cd=window.screen.colorDepth||0;

}

//nevigator Y& #1E

if(nevigator){
params.lang=navigator.language||”;

}

//3EE map 84E. WERERER

ifCmag){

for(var i in_maq){
switch(_mapl[i][O]X
case ‘_setAccount”.
params.account=_magq[i][1];
break;
default:
break;



}
/1S
var args=";
for(var i in params)y{
if(agrs!=")args+="&;
args += i + '=' + encodeURIComponent(paramsi]);
}
//B3F image MR IEK fFiH A
var img=new Image(1,1);
/FER BT REE ajax, BR ajax 2 EEEEIFRA, BAMNTT
/%52 js IARBIE— image MR, # image 3R AY src JB 11518 R um B
/I AFEESH I T BEER.
img.src="http://xx.xxx.xxx/log.gif?'+args;

hiok

3) et A

log.gif #fFIHHA, B—MAEM gif ERFAMHA, EHHA—REETHIAT
RGeS
A BT http IERSEFEIER
B. M web R =RIKM—ER Pk T EKIMNER
C. BEEEIEIXEA log
D. AF—8 141 £ gif LA fE MR R 360 RE Sk K content-type 1% &
73 image/gif
E. 7EMER3kHiEid set-cookie & BE—LEFEH cookie 58
FAE A nginx AY access_log fif H & &
B, HBEE nginx MEBXHFHEXHSHEN:
log_format tick
"$msec||Sremote_addr||$status||$body_bytes_sent||$u_domain||$u_url|
|$u_title||Su_referrer||Su_sh||$u_sw]||$u_cd||Su_lang||$http_user_ag
ent||$u_account";
ARXEN U FLHNERMNFESBECEXMEE, HEMNE ngink KEE
2. REEZUHEA location:
location / log.gif {
#PRE R gif XXiF
default_type image/gif;
#AK 54 access_log, 1Bi¥ subrequest 1E3% log
access_log off;

access_by_lua "
-- FPERER cookie & A_ utrace






4) BEYIS

ASWBER G R B SN E—KXHEBRA, mEBTRE—NXHERE
TEE, BEERNEBREESYS, flngXsig/  dor—1 A&, B
crontab ERFIEHE— shell BIASIIE, a0F:

_prefix="/path/to/nginx"

time="date +%Y%m%d%H"

mv ${ prefix}/logs/ma.log ${ prefix}/logs/ma/ma-${time}.log

kill -USR1 “cat ${ prefix}/logs/nginx.pid *

XA malog BEhEIIEEXHEFIFEREA ma-{fyyyymmddhhllog,
RIEE nginx &% USRL ESSHEEHITABRE.

USR1 BEHAREMNAREFERLREXH, ERSHAE— USRL 55
BESBUATSBRMNESE: FIHEZHMNEE, SHEIEEFL ERRALRE
X, EFITABSEXMH ZRRSHE, NSNS BN XN ER,
cat ${_prefix}/logs/nginx.pid BX nginx H#HES

SRIEH/etc/crontab BAIAN—FT:

59 » = x * root /path/to/directory/rotatelog.sh

NN 59 DRI HAETTESRERE.

SWERETR

HEARREIF, EH Flume BERKRFRRXELIEE] HOFS Rt #RS

a5 FEBE agent T &, EMECE XM
RCE X
al.sources=rl
al.sinks=k1
al.channels=cl
[/ ERIEE M — 4, FIERT Y tail IXEESCHF, FRBUXLESCHFRIFHEINMFT
al.sources.rltype=  TAILDIR
al.sources.rl.channels=cl
/RERE A XHNEE, RESXHRM json BRRFEE tail XEMNMLE, MR T BT S NRELSZHRE
al.sources.rl.positionFile=/export/log/flume/taildir_position.json
/P IS EE tail R4
al.sources.rl.filegroups=f1 2
IHEEEN XL HBE
al.sources.rl.filegroups.fl1=/export/log/testl/example.log
al.sources.rl.filegroups.f2=/export/log/test2/.xlog.*
//BEE& channels
al.channels.cl.type=memory
al.channels.cl.capacity=1000
al.channels.cl.transactionCapacity=100
/BETRR, BXHEE hdfs %k



al.sinks.kl.type=hdfs

al.sinks.kl.channel=cl
al.sinks.kl.hdfs.path=/flume/events/%y-%m-%d/
al.sinks.k1.hdfs.filePrefix=events-
al.sinks.k1.hdfs.round=true
al.sinks.k1.hdfs.roundValue=10
al.sinks.k1.hdfs.roundUnit=minute

4. BE=IRRM

ETL TS NS M EERRIZIETE, WHIEATERR, FREMBETEIE
HBIECESEERENRTD.

1)8]# ODS EHIER

A, BRI EEER
drop table if exists ods_weblog_origin;
create table ods_weblog_origin(
valid string,
remote_addr string,
remote_user string,
time_local string,
request string,
status string,
body_bytes_sent string,
http_referer string,
http_user_agent string)
partitioned by (datestr string)
row format delimited
fields terminated by "\001";

B. mirMmiRE pageviews Ik

drop table if exits ods_weblog_origin;
create table ods_weblog_origin(

valid string,
remote_addr string,
remote_user string,
time_local string,
request string,
visit_step string,
page_staylong string,
http_referer string,
http_user_agent string,



body_bytes_sent string,
status string)
partitioned by(datestr string)
row format delimited fields terminated by \001’;
C. Ry visit 125
drop table if exits ods_click_stream_visit;
create table ods_click_stream_click(
session string,
remote_addr string,
inTime string,
outTime string,
inPage string,
outPage string,
referal string,
pageVisits int)
partitioned by (datastr string)
row format delimited fields terminated by \001’;

2)5 A\ ODS E#iiE

load data inpath  ‘/weblog/preprocessed/’  overwrite into  table
ods_weblog_origin partition(datastr="20180526);- - $4#E S A
show partitions ods_weblog_origin;--& &% X

3)4 R ODS BB % F

SHRFF & - --FIT AT

DFE T

A, BHEZITPY RE
R B4

(1) THESIE pv
select count(x) as pvs ,month,day,hour from ods_weblog_detail
group by month,day,hour;

(2)  IEZLEHR—RFAED/NE pvs
drop table dw_pvs_everyhour_oneday;
create  table  dw_pvs_everyhour_oneday(month  string,day
string,hour string ,pvs bigint) partitioned by(datestr);
insert into table dw_pvs_everyhour_oneday



partition(datestr="20180526") select a.month as month,a.day as
a.day,a.hour as hour,a.count(*) as pvs from ods_weblog_detail
where a.datastr="20180526" group by a.month,a.day,a.hour;

(3) HEBXRH pvs
drop table dw_pvs_everyday;
create table dw_pvs_everyday(pvs bigint,month string,day string);
insert into table dw_pvs_everyday select count(*) as pvs,a.month
as month,a.day as day from ods_weblog_detail a group by
a.month,a.day;
B. ABINEE
R GitS AR ARE TR T
HEAX: BUHIERE/EZEZALK
remote_addr RRABMAF, TRUESITTH AR remote_addr
MWpvE, RERMAE pvIEASHNIIEIERE, H count FTH
remote_addr {EA B EERZ AL,
--RIUEERBUVEE B AL
drop table dw_avgpv_user_everyday;
create table dw_avgpv_user_everyday(
day string,
avgpv string
);
Insert into table dw_avgpv_user_everyday
select '20180526',sum(b.pvs)/count(b.remote_addr)from (select
remote_addr, count(l) as pvs from ods_weblog_detail where
datestr="20180526" group by remote_addr)b;
C. Zitpv RERAKKIE
Geit G/ &R host B9~ 4 pv R ZEIBI N > (topN)
drop table dw_pvs_refhost_topn_everyhour;
create table dw_pvs_refhost_topn_everyhour(
hour string,toporder string,ref_host string,ref_host_cnts string)
partitioned by (datestr string);
insert into dw_pvs_refhost_topn_everyhour
select ref_host,ref_host_cnts,concat(month,day,hour),row_number()
over(partition by concat(month,day.hour) order by ref_host_cnts desc)as
od from dw_pvs_refererhost_everyhour where od<=3;

DRBHAEERMRINT FHEED

A, TBXRDT
E—%EBENLESREY, SMTBENERAREEXN E—NMSBIE DL
B. HEAENLIT

EXFYESRIEFOTAIRR, THHOLTERA:



C. #&RENZIT
FERG—NLRIEFEAK
Create table dw_oute_numbs as

select ‘stepl’ as step ,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/item%’
union
select ‘step?’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/category%’
union
select ‘step3’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/order¥’
union
select ‘step4d’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like /index%’

HHE—THENTHREESADIELH]

select tmp.rnstep,tmp.rnnumbs/tmp.rrnumbs as ratio from (select rn.step as
rnstep,rn.rumbs as rnnumbs,rr.step as rrstep,rr.numbs as rrnumbs from dw_oute_numbs rn
inner join dw_out_numbs rr)tmp where tmp.rrstep="stepl’;

FHE—SBREAN T L —PRORHER

Select  tmp.rnstep,tmp.rnnumbs/tmp.rrnumbs ~ from  (select rn.step  as
rnstep,rn,rumbs as rnnumbs,rr.step as rrstep,rr.numbs as rrnumbs from dw_oute_numbs rn
inner join dw_out_numbs rr )where
cast(substr(tmp.rnstep,5,1),int)=cast(substr(tmp.rrstep,5,1),int)- 1;

6 R KX —ERFH

X F apache sqoop E#iESH
7 ERFFR—HAET R

X F Echarts STEUIR#H T MU R R,
BN

01. HREEEEIER
02, MIREBIEHR
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WERG ARLEHRERREG, NMEFMENEN—H ARELZEH.



SWEAAYFABETHEE (MEXKEE. ITREEE. IR, KEMS. THEREK.
SMERER (REER. BEEN)), BEAATAFNBETASAFNEER, M
FENA R P HEEREBHEMIBINERNER.
BARR:
EMBUBRNRBEEREEE, SFEAFANEE. X, TE, K. APMHEITE
iR, WMEESERSEIE.
EBEEECRE:

1. BERFYRINBTOTEIE. flmxigs. Btk
2. RGAFPMEKER, BlmMs, FiRE
3. APXYmEiFEELENRE, SRAFAXNYGRNNES, BREFEYRMICE, AR

MFILFKF
TUBXERFNRFELSD ARE:
BrHARRG: XERBAEMI EBANEHERAMNE)S, ERANRERER
E8. BB MAETS, EXNM AL,
BRANAFER: BREEAMERSENEE BANRET AR &HNES,
BIMAREE T ZRYRNERSFFHAARE.
BIEMAREKTTR:
BRI SRAR R
REMRAEER . flume+kafka+storm+redis 2L IEA A HFINENER, BESITELX, RE
# redis B (ELI AP X —MERIRE)
TREXA (AMQ): FR—NMEHRETRRRF (storm. JavaAPP), ARITE AP IVRLET
SMEREHE: BT TR RFAREEL AR A9+ 32 W sk 8
SEEIE: LEMRERABNEE TURR—EHAEBNLENES.

4

1. BRAFENEE MEEm. XEFm. EEA. MABYZE. TITE. FiRSE)
REEERAS (kafka) o, BARKENERERFEIRREL topic 1, IMUEDE.
2. A—MARBERBPFENBIEREE D ESROEIEES

BRENEHESITHE:

—. BLiE
REBRFETEERENRATUE—TARE 15X

1. HFTP RS XHERMEIRA TR, BEIEERRR B A9 53R E RS /Y L f£E] HDFS X
HRGH,

2. ETF HDFS B hive HUIBEE, & HDFS FHA9EER ST Bl — ok sk MR (AR, KRR
MYESR. 1THEKRE) REFE hive BIECES.

3. B hive HIFECERNEERBT HSQL ITEMSAZIE X (MESREZX) #171E,
B2 —L B P R T 5E.

4. BITEURNAFREFEIEEN SAE hbase/redis #.



BRBEamN e s, EEESIZ (Javaweb) FIHREA S id, RIEAFEY id M redis
g hbase PELEZTEFNBEER (BLIHE) BELRAF. AlkdiEd, &Y
SEREIEHTIIR, LB AL TERESNHE, HEERMEFEMNAE. HEHFE
REEBNWET. REBITEIRZENERRTERAF.

. KE#HE

81T storm, SERFAYIEZRIE B BAS] kafka By topic RAYEHE, SMAOTTE LA MRS,
AT BT R T EIB LR F S H E hbase 5§ redis 1, EFAASEXEEMA, X
AR EFNERRERA.

AEELETLE:
BAITEMSSRITE
BRMNITE:
hENLERERE: M BITERLE, X THUEMNTE, eitER I NS, B
A IAE K .
ST AR R B E
FRIE: ETAPNY SRR HRIESMERS, REBSERFPERNEFLS LA
o
AP 1A HhaB & C 14D
HFA 4 4 e
BFB
== Bl e

R AR AERYMA. B C

BFBEXRYMB

BRCEXRYRA. MR C. W&HD
BISTEAMAR ATIRA CHEEL, FrRUERAF CERMNYM D HESRF A,

2. ETYROhEITEEE

R 5ETRAFNEN RARAEUHERENXBYRAS, IARMNAFAE. £7T
RANHRNEFHREAUNY G RERERFNDLES, EFRUNYRET.



22 Bl 7 aeA B Pac
FHFPA
HFPFB ~ J
AHAC W E=
b

WA RIEAPHEBENRFITELERY S A B RBAEEXRY M C, ITEH
Y& AT @ CELEARIL, AP C SR m A AT MR H A/ C ot EXR Y M C,
T C ELRAF C.

BRI :

Web Wik

[l
1. BERGHNARZMT4
2. WERGHNERSMHA
3. WERFZMy X
4, HHERFOHAMSIEIED
5. HERGHNHRI
6. HHERFHEXEMH

1.5 MEXEIXH

1. hadoop =Z{7HRIE

2. mapreduce JRIE

3. mapreduce B9tL1L

4, E—EBHEITIRT mapreduce EEAIEITHY

5. hadoop # combiner B91EH



6. f&iA hadoop A&

7. 1EFH hadoop HIHTER

8. faiik hadoop MIAE RS

9. FIHARFFE mapreduce BJiE=S

10, FA1FH % job B2 &9 IAEIE reduce BT ER

11, datanode ET ABR TAZEHM

12. combiner HILZEW NI FE

13. hdfs YA R

14, 3 datanode 1 — datanode HILEIRESE AR

15. &R —T hadoop 1, AWRLM TR T EFNE, EAD 5
/A

16. F{AHE hadoop KRB ERIRA

17. shuffe Bk, REAIER

18. mapreduce By map &1 reduce HEEALTRE, ELEE

19. B8 %E—T mapreduce FIRFEIEEY

20. hadoop B TextlnputFormatter fEFHEH 4, T HEXSEW

21. hadoop # spark #EFTITE, 1B TLEBEMEK 7

22, A 4AZEH flume §A hdfs, hdfs FIZRMR B

23. 21— T hadoop # spark B9 shuffle 132

24 . hadoop 3%k

25. map-reduce BFIEITHESE T ALLLE S A [0)&



F28 BESWERESE
21 BIESTENX

IR TEATHIE, TEMER—EER T HIENEAE.

AR HTRIE ME S MR DT AR ER O BIRH T, B EAIIMIX
CREAEMBITEL, MRERUHTREIENIIE, XKESIENIER.

RS R NEERBAE - AHBEURIL LENEETENESE P
LR, BREHFAARNTRONERE.

IR A ERMEES . RRUBEEST . RIEMEEED
o

R BIRERDTE THREEDI, BRIETESREED . HRRRM
DT MEBTFEHIEZ PRI, mRIEEEEESI TN ETRIEE AR
WHEMIER. B8 & 2 I TIEF TS REIED T = Z 1A M EBIED 7.

2.2 HESHEIIER

AR SE T, BEESTH B R IERBALSEEENESEPMERL K,
BELFMIRMEHNAENRE, HYEREBEHATHNNHBMIRR.
HIEP T ELVHELEDTHERT =KIER:

2.2.1 IR
A ERIR R ERIREFIAVRR . BB AEILE

B—, SFREVIAMBRMNEXZERBR, BEEMEFNTRIEARES



WHIEERTS, NRAGWEBREZEREF TESR T, FHNEENME, KANE

B, HFREVEIWSHMIRL, 1EIRT Bl &I 5L RINE L)

B, ShWEERLEERANT #.

222 BRREDH
BRI ESRRE—IUR I H AL E,
ZIRDT, BNV HEEBRETEATR, ERMETERRE
ERGEWE, ZHAWME, EH4BEFESREN. SNREEFRERMT, E—
SHEBMATROERER, WaEEREiAESHk,

2.2.3 WA

BRRFHREESFIRGRE R EM 4.

T ROWEEIRE, ANEREN W ARRERAS BTN, HHAT
PAIEE BAFR FEEIR A RS E S RERE, RISV THERELE.
NS — BT EEITRER, BEEFITOWEE. FESTRINHT,
HA RN BRI T RIER DTS

2.3 BB hERLR (ER)

HANBIESITESUTNLNTER:



2.3.1 RHESTFTERFR

HREIEDITIRBRHITHIRFZM, ABERNR S LERDTREDE
O SEEEDSIC

BRI ITRAENER. BORRRHUESEITEMENER.

BENTABRTTREES T, BEXRBIES T RBR T ARR?

LRMBE NG, RERIENTE, FEEDTER, ORI RS
TR TER, BNIIREFREIEDT. FEMBILNAEHITO,
X FIWRLE 7> HT 84T o

REBHTITEN, PITERTEIRERE TR, KREEEHRDITER
MR, EDTEEFRRSD.

FRUBHRBZEL, HERKERISESTTA, B4, EEZHD
MRZEEFEEKR . BEAHMMNBITEANTFUED T A B TSR REEE
BEE. BB, IMUERUFEN TR ITEREFRR T . EREDITIE

RERNL, ABE-LEH. EEFERAES, EEFXFNLSERETHE



2, XHFRFRIEMTERNTEN, PTERNBEURIER M.

ELAAR T A Bt AES, BENEBRMMIEDITIERERET!

IP- Pv- AMIHEHAE. FEERE

EFEE. i

EREIEDITRXNEHE. BEEFERERABIESTIER. LWARTT

AR . PEST S5k, SW2H DA ESE

7R

1) BREAMITEFLESBEESTX A

HIED T TTER TR ARIESEIEATIIHT R EENEEI T, EES
M RIEEEED RS . BURD TR TENRN A EIE ST 8IE DT,
ERBER—MEEI RN, EFEERBIES T TIENTTR.

MEIED ATENZIEREN D TTTE . BIRATE T EMNBY A EHE S0



2) BFRANBEITITER

PEST 2 #Ti%

PEST T E AT EMHEN T, BMHIEXR—MRILE, ZiEFm—
ML MEVAEFERNE. SEATERREDTH . BTFARETLSY
FHESRATELERE PN EKMARSEER, BE—RENEXY BUA
(Political ). %75 (Economic). #%tAR (Technological) #1 #t% (Social) X

REZMEWHFRIMNBIMER R GHITOT, XMITERMRA PEST 24T,

5W2H 5%

5w2H DmERMED w FLMEBRFMARD H FLMEERIEHT
=), MNEIEHREAIBREABNLER, B) A (Why) ) . I (What) |
fl A\(Who) . {FfH(When) . faH#i(Where ) . gnfafi(How) . faf(How much),

XML T SW2H DAk R BAES.

ZEM DA

BAE X RSN CRENH D BNE . ERK AN T RESES S,
NESETTE, FELE T K.

E—PEMEBE AT, RETTAZ R EIBAIWLAR X [EBAF K.
BE—R, BAEXANEBAENHTI—N R, FREXD IR RERT A4

[B) &



EEM R AL SUERE I T =R,
BRU: CARNRASE AR ESR.
HEZRL: BENBRARPER. BEFAERNREREN.

KEAL: ERANZBERFRFLENHEEXR, FRERMAIRIL,

4P EHIER
EHAEELRLEBEILTANER, XEEXRTMUMEEL 4 £ 5

(Product) . 1#&(Price) . Ei&(Place) . {&%4(Promotion ), =

RARPfTAER

I ITH R RE LR AMF, F—ERPWNDITIESR. (i IP. PV. I
EFER(E. BEHR, BipE. FiA0E. DIRE. BEpERRE. MEE.
KEFHR, BAR BFXR, FF5. FERREEGZENEEXR.

R RERITAZIER P A%, A ASURS IRBEEMTE, AR
FREEBEE DI, ABNEE, ARHH, BRESGHREEHRE,
REMABWAF.

OHARPERTAER, RENEITNSRBIETZENEEXR, 1

B EABKIR SR M ITER AR



2.3.2 HUEW &

HIRW SR RIWENBIENITESR, WEBEXEIENTE, ©ABEI T
RAT EMAAKIE,

BRE-—FERESE-FTEE F-FHRETERTEERBNEEE, £
FHIEFEIEL T I TEEEERIMNEE.

—REIEREEER U T LA

R SN ASEE B SEIRERE, TR S K= 4 AR X
WEHHE IMVSEREERE—MRANEEER R, FEHZULF AEX.

PITERRY) O AT REEIEN AT ERY B (FRESITEL) (hE

H

HLGTFL) (PEAOGITEE) (EREFFL) (HALRRE) F45hit
FEHIRE

BEW: BEEBRMNAR, WMEEATHEEERES BRRRSIE
o IAFEBIAVRE R AR ENEEE, GIMEREZETTHEITEME. TL AR
b, BURHLAEME . ZREEMLE . KBS ANEE EREATEERNTE
SR .

MRS mHATHEREANENTTE FRN. BRSEHEE. X%,
BEFXTHEENERNEAR, 2HHER THRTHIRKEARRES
AT EHRFRAZFN. ERNBIRRR

MIHAE T R EMEBIRRETNAE (T FRETHBAPNERES
BXR), BHTHHREASHMENTARS, MARGFE—EMNIRE, BIRESE

Z e



2.3.3 FIE4ATE

HURALIEZIEXN IR R R W EBIEH TN T EE, EAEaHiEI TR, &
EBIEDHTRILA T DB

ERBMMNKREN. #EALE. BPOEROEIET, HEIHESENBR
A NE. BRXHEE.

HETETE HAIEFEAL FHRRE HigHE

HURALIEF B EEEURS L. BUR L. BURREL. BURTESLEITA.

—REFFHEBIRRERA T —ENLES AT ESMNEEED T T, A
/T R EEOTREEH T ENLIETEER. BuREREIES T
AOEA. BEHERALIE, BIREZ N RGBIREE R A TSR, FAERILE
HIRR —BUE B R

2.3.4 BIEDHT
BIEAMTRIEAELNA T ER TR, MBS HEBEHTON, B
MENEE, ERERELHNETRE,
AT HIRD TS SBITH AR AN, XA EREIBA TN B EELF
BIBAMTTE, EERBBIRD TR MR,
BREEZRALE—MSRNEIEIITTTE EMKENEHERZELE B



MES, ERREAPHNEEER, WENFEENEIETHEMMFNES, K
ERFEBESR K. SIEZERAZAM KX IR ER AR T ITH R XM
Ro —HKi%, BURZREMNEMRREEEED TR oK. TR BTN,
BERAFHERTNE, BRI TS EEZRENATZE—H1, SBEMEEER

EIMEZF A SHIFIR

2.35 #HUERI (BAETIHML)

—RERT, BERBRTRETERAT 2NN, BNERAERIRE
AEXIMERE. FHNSUERREETE. HEE. £EE. iEE. B=aE.
FUEE, YRTUNXEERA—SEEMNT, FxBARNFTBEENEL,
BlmeFERE. EEE. FIEE. KZEELT AMERREZERXTE
ERAAR, FATEEMNEN. EWHER RN ERENYLE.
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https://baike.baidu.com/item/%E8%AE%B2%E5%BA%A7
https://baike.baidu.com/item/%E6%B2%99%E9%BE%99/1095
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https://www.baidu.com/s?wd=%E5%88%86%E5%B8%83%E5%BC%8F%E6%9C%8D%E5%8A%A1%E5%99%A8&tn=SE_PcZhidaonwhc_ngpagmjz&rsv_dl=gh_pc_zhidao
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4. IIEHF

RUREEM GRS S, — 6T IERR web Ik55ds, —& M THEHE,
TG RS A& EE T lua ¥ nginx.

1. A% a8 ZER

yum -y install gcc perl pcre-devel openssl openssl-devel
2. 4% LuaJIT-2.0.4.tar.gz 3% %% LuaJIT

tar -zxvf LuaJIT-2.0.4.tar.gz -C /usr/local/src/

cd /ust/local/src/LuallT-2.0.4/

make && make install PREFIX=/usr/local/luajit

3. WE LualIT SRR E

vi /etc/profile  ¥SINUNTR W%

export LUAJIT LIB=/usr/local/luajit/lib

export LUAJIT INC=/usr/local/luajit/include/luajit-2.0
source  /etc/profile

4. A2 modules fR7F nginx HJEILR

mkdir -p /ust/local/nginx/modules

5. EARKEIHIIE R

» set-misc-nginx-module-0.29.tar.gz

» lua-nginx-module-0.10.0.tar.gz

» ngx_devel kit-0.2.19.tar.gz

» echo-nginx-module-0.58.tar.gz

6. KR B LE B 328 K 2 /usr/local/nginx/modules B 3

tar -zxvf lua-nginx-module-0.10.0.tar.gz -C /usr/local/nginx/modules/



tar -zxvf set-misc-nginx-module-0.29.tar.gz -C /usr/local/nginx/modules/
tar -zxvf ngx_devel kit-0.2.19.tar.gz -C /ust/local/nginx/modules/

tar -zxvf echo-nginx-module-0.58.tar.gz -C /usr/local/nginx/modules/

7. %% openresty

ST R A 7354 . openresty-1.9.7.3 tar.gz

fift k. tar -zxvf openresty-1.9.7.3.tar.gz -C /ust/local/src/

Y PR35 openresty:

cd /usr/local/src/openresty-1.9.7.3/

PAT AT %

Jconfigure --prefix=/usr/local/openresty --with-luajit && make && make

install

8. %% nginx

TNEXT R 23 nginx-1.8.1.tar.gz

fitfk: tar -zxvf nginx-1.8.1.tar.gz -C /usr/local/src/

9. %% nginx FFSCRFH AR

BE 2 nginx 1)%3& H3% cd /ust/local/sre/nginx-1.8.1/

PATUN N T

J/configure --prefix=/ust/local/nginx \
~-with-1d-opt="-WI,-rpath,/ust/local/luajit/lib" \
--add-module=/ust/local/nginx/modules/ngx_devel_kit-0.2.19 \
--add-module=/ust/local/nginx/modules/lua-nginx-module-0.10.0 \

--add-module=/usr/local/nginx/modules/set-misc-nginx-module-0.29 \

--add-module=/usr/local/nginx/modules/echo-nginx-module-0.58



make -j2 && make install

5. B CREHELIN

Ji%— BEARTRESEI

a) BT index.-html, #AN3EAARAS, HA nginx BRIA H 3% nginx/html T
b) TEERIA H 3% nginx/html R I1— B REHA majs.

¢) 1B nginx WIECE SCIF, WINHE E U525 .

d) A3 nginx

sbin/nginx -¢ conf/nginx.conf
e) IEILJE WA V7 7 nginx
£) WS A E SCH GRS A RN N 25
tail -f logs/user defined.log
BEB 3R ] LA %2 nginx BRI 9% H H S04
tail -f logs/access.log
{5 11 nginx:

sbin/nginx —s stop

iR nginx ZEIT% post HIERYT, HSCEREE 16 #E A9 E) &
fRARTTE:

/ust/local/src/nginx-1.8.1/src/http/modules/ ngx_http log module.c
BB T B s



ngx_http_log escape(u_char *dst, u_char *src,
p

1
ngx_uint_t n;

escape[]

<< (*src & ]

SRR EH N, 2% nginx

J/configure --prefix=/usr/local/nginx \
--with-1d-opt="-WI,-rpath,/usr/local/luajit/lib" \

--add-module=/ust/local/nginx/modules/ngx_devel kit-0.2.19\



--add-module=/usr/local/nginx/modules/lua-nginx-module-0.10.0 \

--add-module=/usr/local/nginx/modules/set-misc-nginx-module-0.29 \

--add-module=/usr/local/nginx/modules/echo-nginx-module-0.58

make -j2 && make install

2.7 Hive

271 Hive BIEAXEN
1) Hive 4?

Hive /25T Hadoop M— /MR GE TR, LK S M40 B B8 ST N
—ik AR R, FFIRHESE SQL EWTiAE. Hive A HDFS FA&%E, FIH
MapReduce ZiH73HTE#E .

AR SQL ## A MapReduce 27, LWE#HH MapReduce FFARAERE & .

2) Hive NIEEIBEFME?

W AR R R EBIE EW mysql/derby . Hive oI AEfE S E T .
Hive #MTHEBERNLZE, RIWFIMSTXEEEME, REOBEHE (BB R
WRE), ROBIEIERFRE.

3) Hive 5%t DB FIX 5IJ?

BHEBIEE: OLTP-->H [ 55 (Transaction) BIFEALE BEXRBEEBIEE: mysql
oracle sqlserver db2 FEEXHLES, BELESE.

Hive: OLAP-->H @4 (Analytical) 247 EI4 2 mMEHECE BXHNEHEEHRE (B
SEHERN—EBoRKE TEIRE) TR



=EiEs HQL sQL
TOE=AE HDFS Raw Device or Local FS
AT MapReduce Excutor

HITRER = {EE

S EEEGEIE *x IR

=35| 0. SREFSIAEZRS| EEZMIES|

2.7.2 Hive I HAXHNERNRIE.

1) MV SR GIREEIE

Sqoop SAHIBERIEIE: spoop T INTE Hive SEGHEIREE#TEIRNGE, TR

— R RBVER E A BUR S 2 Hadoop A9 HDFS A1, o] ¥ HDFS MRS #HEIX R
BUEIRE R

Flume REXAREIE: Flume T PUE R KB HHTTRE, R hdfs H.

Ftp XHRRSER: MXHRRSG S E TH O HBIVELSIE (BEHURE. 2283E) . 1 THE
7R



B U AFNIE

BRFAE

1. MRHEET RAREF TR RIAE
2. —REFHIFEES
3 HE RETHR

2) BiEtiE

BIBCESE ods B, dw E. da B!
BEIEE ODS EES|IANMENEIE RES—HKIAMHN ASEERAFER AHTF
Saxi
KIECER DW kBT ODS BLid ETL f9idfe HRg— HIBME F455E
KIERFAE DA | EXHDWELRIE ETFMNEEFERE.
BIRET:

FRETHUERETS, FEETUEHERENBINBZEAFLNTLR, KBS ENAR
HITHENE, BEEXEE. BEITENETR. #ENERSE, £MEERRDTEROEE
vy RN

3) Bsql FAFEXK

4) EBERERS


https://baike.baidu.com/item/%E6%95%B0%E6%8D%AE%E9%9B%86%E5%B8%82

5) SHEIR&ET

2.7.3 Hive sql #MIR&.,
1) DML&DDL

DML: BBEBRAEET NRXTNEBEENRZTHBEHLRHNIENELSE
DELETE FROM table name;
DDL: ¥ GBS, HIEE SOME B 2 s & .

TRUNCATE TABLE table_name;

2) ShRAANER

create table student(Sno int,Sname string,Sex string,Sage int,Sdept string) row format
delimited fields terminated by ',’;
KX external 1. R#MIEH Hve BEFEE. REBEFHENNLERZRNIANY
hive.metastore.warehouse.dir . MRS EEMERTHER FHEEIE. XRNEXSBEN
HERETETEENI AR
SRR
create external table student_ext(Sno int,Sname string,Sex string,Sage int,Sdept string) row
format delimited fields terminated by '," location '/stu’;
% external €158, FREIED HOFS BIE . REENFHAUERB CIEE. MWRIXSMER
TCEHE, HDFS ER X IFASH MR ZIMBR

3) XK. HHE

X (ER)

AT EER select EIRREMNERAWEIB  hive IRHE T X3k (partitioned by) #& 44X
13K FTEFRR (FRRAREARKFERNFER)

BAPKX:

B @R create table par tab (name string, nation string) partitioned
by (sex string) row format delimited fields terminated by ', ;

n#% load data local inpath ' /home/hadoop/files/par tab. txt’ into table
par tab partition (sex= man’);

EFENXRANE, RESTE hive FIEC EBRIABEZ/user/hive/warehouse/ T BIE— 1 H
* (k%) BEEEXMNTFEXsex=man (#XH), REEDXE TFFEERNEIEX
.



Z 4y [X % create table par tab muilt (name string, nation string)
partitioned by (sex string,dt string) row format delimited fields
terminated by ’,’

In#%: load data local inpath’ /home/hadoop/files/par tab.txt’ into table
par tab muilt partition (sex= man’,dt= 2018-05-26");

MEBERAMMEEX AP XIRF, RETXHEXIIF (ERXEFREZEFEX), BAET
XNMBRER, YHMNEIWHAE man HEHE, man U THAEEPTHRESRSEEL K.
MREREFBHDX, ERE* sex=man F sex=woman &HiZBEANEIE, B4 Hive =
NHEABEH#HTESN, NTIRAABBESX, 43X AELE (MEAERESTHEN
7).
HMEPX
BN XEBANNRIMEAEZEMETHTAPXER, MAESMPXE— load data,
KA. FERAMNSFTXTERINERIE, o] NREERSEHNEIRNSTEIPXE, &
IMEPXEBESIXXIFEEAEETXE R, HREGZECERE.

T B shA& 7 X IEE set hive. exec. dynamic. partition=true;

#EEHE  insert overwrite table par dnm partition(sex= man’,dt) select
name, nation, dt from par tab;

T

L B I3 XA FE VR 353 DR A8 5T il 7 DOR TR 1, XA S 809 1 E
oy XHEREL R R 0 X 25 9 Pl g LR 23 [XC

2. 23 XTI LASRVF T A 10 XU a5 0 X1, (EREESERE NS

hive. exec. dynamic. partition. mode o

set hive. exec. dynamic. partition. mode;

hive. exec. dynamic. partition. mode=strict

ERBRINMER strick, EIARVFSXFIEMESNER, XA THIEHAG
el RET X NHTIISES X, (HEH T HRZEICNES XTI EM T,
RIS dml TH A £E KT IN [E] A A 8RS R 0 X Of R BT SR
X R G RE T R . B USRI AT .

set hive. exec. dynamic. partition. mode=nostrick;

Bt

1. PREZATHIERNENERFMmMEIL,



2. PERORARAZERNXAERT ST —PXMR IXRNBFRED

<

FER=-7PXE
. RFRNEASENME SExtk EBEFARKREMUEIEFTHXD
FEBR P?XFERE-TEMFER RE2MARFRXM

HEAAERNNE R\EBXMPRAETIR AmED T EREMHE
4, PXROFIERT load data AN MM EEFEDSXNE (X
P X ERSXHEIE X4 EFHE)
BORTHRFR—EARERPHFENTER MRIZEEHFFRE HBtt4
28 BHEFTIRA
1
1. ATRS join BERARER L TEHERRROEE, owHREN.
clustered by (FE) into num buckets buckets (%0: clustered by (sex)

into 2 buckets)

2 DHNITHEEIAAFE EEBCFSHAE  set hive. enforce. bucketing =

true;

3. o)L hEEQCIEE set mapreduce. job. reduces=N;
4. D BRENEFIEN TR inserttselect  insert FIEFK BT /G select &

FREEES

insert overwrite table stu buck
select * from student cluster by(Sno);

4) UDF

1. H4£ UDF



Y Hive IRHEMNAEREBLEZHERANSBIEFTERN, R IXEEEHA
FEENEE (UDF: user—defined function) .

2. UDF AR B BB

$FE JAVA maven TH

A0 hive—exec—1. 2. 1. jar 1 hadoop—common—2. 7. 4. jar #k#H (WSFEHRL)

1. B— java K, & UDF, FE#H evaluate J7jk

package cn. itcast. bigdata. udf
import org. apache. hadoop. hive. ql. exec. UDF;
import org. apache. hadoop. io. Text;
public class Lower extends UDF{
public Text evaluate(Text s) {
if (s==null) {return null;}

return new Text (s. toString (). toLowerCase()) ;

2. ¥R jar B Et2RIBRS =%

3. ¥ jar B7ANE hive BY classpath
hive>add JAR /home/hadoop/udf. jar:
4. BN REHEEALTFH java class XKBL

create temporary function tolowercase as

"cn. itcast. bigdata. udf. ToProvince’ ;

5. BIOJE hql FFEABEXHIEKEL tolowercase ip

Select tolowercase(name), age from t test;



2.8 Hive it ERn

28.1 Hive & I
1) hive B9EA, RIMNBRBIXAI, 2X{EA, UDF #1 Hive ik

(LHhive £/ €F. TR

(2)hive REPFR: MFEIEE] hive FRITERY hdfs BE, MBRAEY, JTEIBMEIE SCEERMRR
SMERSR: ANINEEUEE hive FRERY hdfs B3, MIKRE, RMERFLES.

G)XEM: B IEEHRMmAL

(HUDF &% AFPBEEXMRH (TEMRAER, TEEH ), FELHK UDF X

java RKADSCIR

class TestUDFHive extends UDF {

public String evalute(String str){

try{

return "hello" +str

Jcatch(Exception e){

return str+"error”

}

}

}

(5)Hive fLft: FEff mapreduce 4hIE

HEFAL4L:  sort by 3tE ST order by

DX FREASDKX (statu_date="20160516" location="beijin") , BN XN hdfs +

M—AE%, B job # task & FRAREEEE AR groupby HIBRMAEM: &

B hive.groupby.skewindata=true , FB4 hive S EMAEIYE, INXEHEAIFHRAME: =

%2Rk, {FH UDF Z UDAF RE



http://www.cnblogs.com/ggjucheng/archive/2013/02/01/2888819.html

2) fE€M Hive iEFBHEX MR LI TiZiE

product_no lac_id moment start_time user_id county_id staytime city_id

13429100031 22554 B 2013-03-11 08:55:19.151754088 571 571 282 571
13429100082 22540 8 2013-03-11 08:58:20.152622488 571 571 270 571
13429100082 22691 8 2013-03-11 08:56:37.149593624 571 571 103 571
13429100087 22705 8 2013-03-11 08:56:51.139539816 571 571 220 571
13429100087 22540 8 2013-03-11 08:55:45.150276800 571 571 66 571
13429100082 22540 8 2013-03-11 08:55:38.140225200 571 571 133 571
13429100140 26642 9 2013-03-11 09:02:19.151754088 571 571 18 571
13429100082 22691 8 2013-03-11 08:57:32.151754088 571 571 287 571
13429100189 22558 8 2013-03-11 08:56:24.139539816 571 571 48 571

13429100349 22503 8 2013-03-11 08:54:30.152622440 571 571 211 571

FERBRE

product_no: AFAFHS,;

lac_id: P FTHEE G,

start_time: P EIEAIFHIARS 8]

staytime: M PELLEIARIZ B R[E].

R :

RYE lac_id # start time MEAFHNMAVE, |RIE staytime MERFZNEHNEHE
B, IRIBRPE S IHELEIER staytime, REFBIHE—NBARNEHFES - RN
PR,

HA SR % 25451



13429100082 22540 8 2013-03-11 08:58:20.152622488 571 571 270 571
13429100082 22691 8 2013-03-11 08:56:37.149593624 571 571 390 571
13429100082 22540 8 2013-03-11 08:55:38.140225200 571 571 133 571
13429100087 22705 8 2013-03-11 08:56:51.139539816 571 571 220 571

13429100087 22540 8 2013-03-11 08:55:45.150276800 571 571 66 571

3) RMNBBEERTLASABIBIEEN? SABIHABIERE?
4) S HEEZKR? B OITHIE? @XT =R, #MEIXERR)

5) fRi1E hive B hql iBF), KEEHHLDEK?

6) hive IR hbase FIXHIZE?

HES:

1.hbase 5 hive #EZEH7 hadoop = Y. #EA hadoop 1EHEETFiE

X 51

2Hive 2B Hadoop Z t AT R/ MapReduce jobs 45 TEMHLAIEZR %, HBase
AT XA Hadoop X SERFER{EMIERBEAIINE .

3MERIRERIE RVMDB £iRE, MREEFRFAME, A Hive+Hadoop IR X515,
# A HBase+Hadoop .

4 Hive query B MapReduce jobs TTUM 5 D5hZEIHUNRARIE, HBase 2IFESA,
EELE Hive BI9%.

5.Hive REAFHEMITEEIE, EXEAKHT HDFS A MapReduce, Hive FHIFRAIZEE,

6.hive f&F hadoop B9 MapReduce E5ER—L hive FHHS AT

7.hbase 2¥IER, FTREBHER, RE—IEBAMNARE hash F, BRSIZBELEXREF
fifRsl|, HEEEREE.

8.hbase ZF|TFf.

9.hdfs EHNEEFEME, hdfs BFEBXHNRS:, M Hbase HiTRBLRX{F.

10.hive WEME hdfs &, FEME MapReduce THEIEZSR.



7) RMIEHIER EREHIREMNBEL 21X ARIE?
8) fRI1EZRRY job EFKBEZLN? XL job HMITFERBEA %/ LRT(E)?
9) reduce EMIHBIBBFEEEZK?
100 RECET udf BHA? ETHL? ERAZMHA?
1)  RENEPFENTIEESZ?
12)  hive KESHEEXRERE
13) ¥/ Hive HITFIRESLT
o) Fi5%
1. hive LRGITHERBBAZMTAY
2. HEFIER AT ARINERINRER?
3. hadoop mapreduce €33 DataWritable B9{EAETAY
4.  HH4gIE % 2 DataWritable ?
WAL G FYRE?

6. XLt hive 5 5 mapreduce it FHUREMX A7

o

REATEFEM hive IEHEHITLIE hive 2 hadoop RIEM R, 2— M@ like sgl IBAIMIER. E3% T EH MapReduce

255, ALUKRINGT sol —RERIERIEE HOFS M.

hive B9 HFIF, MFRMINE. Hive BIBREBEREN, SBEIESHIEIEE
FEiRm A9BSR, AEIRIMBR, (ICKBURFAENER, AYEIRENAEMERD
B, ERBRRONEK RBROTEENEESE MR,  mobBRR M
BRITEE, FHIBREEE . XAIMRRABXRIZEMZ L, FHRARBEMRIE,
TR HZIREEE.

Hive KYAShR, EH— Partition HXMFMIRR, ATERERAME, RE
KR, FHNXESRE,

R EE



1363157985066 13726230503  00-FD-07-A4-72-B8:CMCC 120.196.100.82 i02.c.aliimg.com
24 27 2481 24681 200

1363157995052 13826544101  5C-OE-8B-C7-F1-E0:CMCC 120.197.40.4 4 0
264 0 200

1363157991076 13926435656  20-10-7A-28-CC-0A:CMCC 120.196.100.99 2 4
132 1512 200

1363154400022 13926251106  5C-OE-8B-8B-B1-50:CMCC 120.197.40.4 4 0

240 0 200
1363157993044 18211575961  94-71-AC-CD-E6-18:CMCC-EASY  120.196.100.99 iface.qiyi.com
Ha. 74, 15 2 1527 2106 200
1363157995074 84138413 5C-0E-8B-8C-E8-20:7DaysInn 120.197.40.4  122.72.52.12
20 16 4116 1432 200
1363157993055 13560439658  C4-17-FE-BA-DE-D9:CMCC 120.196.100.99 18 1
5; 1116 954 200
1363157995033 15920133257  5C-0E-8B-C7-BA-20:CMCC 120.197.40.4  sug.so.360.cn #{TC.
.. 20 20 156 2936 200

BRIESR

1. #EELFHive 2 )5, fH hive fir 4 H 30 hive {ELL. hive BzhFE TN i, St
2. hive;
3. #{ff show databases i % & & 4ul RS 2

4, hive> show databases;

5. OK
6. default
7. hive

8. Time taken: 3.389 seconds

9. #{iH use hive %, {EMEEMHARFE hive HUEF R 2 AT 6Em

18. use hive:

11, #GlgF, XEREEMHE. RN hdfs BATEER, SMRmB R R T DI .

12. #ARIEHEERAEE, AFUAESEER A R Sh, SUUERR,

13. create table 1l(reportTime string,msisdn string,apmac string,acmac string,host
string,siteType string,upPackNum bigint,downPackNum bigint,upPaylLead bigint,downPaylLoad
bigint,httpStatus string)row format delimited fields terminated by '\t';

14, #hnEEEE, X EAEM hdfs INERECE, tATH] Tinux FAIEMHE %% local Kty

15. load data inpath'/HTTP_2813@31314375@.dat' into table 11;
16. #EUEMEEELNS, hdfs 1Y

17. #4047 hive i1 like sql &), A #dEEH TS
18. select msisdn,sum(uppacknum),sum(downpacknum},sum{uppayload),sum({downpayload) from 11

group by msisdn;

WITERMOT



12,

13.

14.

15,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

48.

41.

42.

43,

v

44,

4

o

46.

47.

hive> select msisdn, sum(uppacknum),sum(downpacknum), sum(uppayload), sum(downpayload)

from 11 group by msisdn;

Total MapReduce jobs = 1

Launching Job 1 out of 1

Number of reduce tasks not specified. Estimated from input data size: 1

In order to change the average load for a reducer (in bytes):

set hive.exec.reducers.bytes.per.reducer=<number>

In order to limit the maximum number of reducers:

set hive.exec.reducers.max=<number>

In order to set a constant number of reducers:

set mapred.reduce.tasks=<number>

Starting Job = job_201307168252_8006, Tracking URL =

http://hadoop@:50038/jobdetails. jsp?jobid=job_ 201387168252 0606

Kill Command = /usr/local/hadoop/libexec/../bin/hadoop

job -Dmapred.job.tracker=hadoop@:9801 -kill job_201307168252 6006

Hadoop job information for Stage-1:

2013-87-17

2013-07-17

2013-87-17

2013-07-17

2013-87-17

2913-07-17

2013-07-17

2013-87-17

2013-07-17

2013-87-17

2013-87-17 19:52:49,758

2013-07-17 19:52:50,763

2013-87-17 19:52:51,772

2013-87-17 19:52:52,775

19:51:42,599 Stage-1 map =

19:52:49,474 Stage-1 map =

19:52:41,690 Stage-1 map =

19:52:42,693 Stage-1 map =

19:52:43,698 Stage-1 map =

19:52:44,782 Stage-1 map =

19:52:45,707 Stage-1 map =

19:52:46,712 Stage-1 map =

19:52:47,715 Stage-1 map =

19:52:48,721 Stage-1 map =

Stage-1 map =

Stage-1 map =

Stage-1 map =

Stage-1 map =

2013-07-17 19:52:53,779 Stage-1 map =

o%,

100%,
100%,
100%,
100%,
100%,
100%,
160%,
100%,
100%,
100%,
100%,
100%,
100%,

100%,

reduce =

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

reduce

number of mappers: 1;

0%
= o%,
= 0%,
= o%,
= o%,
= o%,
= o%,
= 0%,
= o%,
= o%,
- %,

- ex,

number of reducers:

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

Cumulative CPU 48.5

1

sec

sec

sec

sec

sec

sec

= 100%, Cumulative CPU 50.8 sec

= 10@%, Cumulative CPU 50.8 sec '

= 1@@%, Cumulative CPU 50.8 sec

MapReduce Total cumulative CPU time: 58 seconds @ msec

Ended Job = job_201307160252_06@6

MapReduce Jobs Launched:

Job @: Map:

SUCCESS

1 Reduce: 1

Cumulative CPU: 50.0 sec

Total MapReduce CPU Time Spent: 50 seconds @ msec

oK

134082169727

13415807477

13416127574

13416171820

13417106524

13418082498

13418090588

13418117364

13418173218

134186667580

13428637678

Time taken:

171

2067

1561

113

1l6@

248

456

264

37680

22432

28

75.24 seconds

188

1683

16894

99

128

256

351

152

48348

26482

HDFS Read: 2787075 HDFS Write: 16518

11286 138230
169668 1994181
161963 802756
18630 32120
18688 13088
22136 86896
98934 67470
29436 48966
2261286 73159722
1395648 39735552
1480 1480



14)  RAWE 2T £h, FRERER

TRLOG:

CREATE TABLE TRLOG

(PLATFORM string,

USER_ID int,

CLICK_TIME string,

CLICK_URL string)

row format delimited

fields terminated by '\t';

ik



PLATFORM USER_ID
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
WEB 12332321
Wap 32483923
wWap 32483923
wap 32483923
WaAP 32483923
Wap 32483923
WaAP 32483923

CLICK_TIME

2013-03-21 13:48:31.324

2013-03-21 13:48:32.954

2013-03-21 13:48:46.365

2013-03-21 13:48:53.651

2013-03-21 13:49:13.435

2013-03-21 13:49:35.876

2013-03-21 13:49:56.398

2013-03-21 13:50:03.143

2013-03-21 13:50:34.265

2013-03-21 23:58:41.123

2013-03-21 23:59:16.123

2013-03-21 23:59:45.123

2013-03-22 00:00:23.984

2013-03-22 00:00:54.043

2013-03-22 00:01:16.576

CLICK_URL

[home/

fselectcat/er/

ferfviewad/12. htm|

ferfviewad/13.html

ferfviewad/24. html

fselectcat/che/

fche/viewad/93.htm!

fche/viewad, 10.htm!

fhome/f

[m/home/

fm/selectcat/fang/

fmj/fang/33.html

Jmfang/54.htmi

Jmy/selectcat/er/

fm/er/49.htmi

BFELE LR EIEAIE DI T EMYFR ALLOG:



CREATE TABLE ALLOG

(PLATFORM string,

USER_ID int,

SEQ int,

FROM_URL string,

TO_URL string)

row format delimited

fields terminated by "\t';

B EREIREMN:

PLATFORM

WEB

WEB

WEB

WEB

WEB

WEB

WEB

WEB

WEB

WAP

WAP

WAP

WAP

WAP

WAP

USER_ID

12332321

12332321

12332321

12332321

12332321

12332321

12332321

12332321

12332321

32483923

32483923

32483923

32483923

32483923

32483923

SEQ FROM_URL TO_URL

NULL /home/

/home/ /selectecat/er/

/selectcat/er/ Jer/viewad/12.html
Jer/viewad/12.html Jer/viewad/13.html|
Jer/viewad/13.html Jer/viewad/24.html
Jer/viewad/24.html /selectcat/che/
/selectcat/che/ Jche/viewad/93.html
/che/viewad/93.html /che/viewad/10.html|
/che/viewad/10.html /home/

NULL /m/home/

/m/home/ /m/selectcat/fang/

/m/selectcat/fang/ /m/fang/33.html

/m/fang/33.html /m/fang/54.html

/m/fang/54.html /m/selectcatfer/

/m/selectcat/er/ /m/er/49.html



PLATFORM #1 USER_ID X2RFXFLEMAF ID; SEQ FERARFH AR EHFE/IAIE
e, FROM_URL 1 TO_URL 4 3IRFKA A MB—TUBk R WH—T1, S FENESEESD
ARHE—&35E1E%E, E FROM URL 2 NULL (Z=1E).

HIXE R HEEAAAMINEM LK

1. SERM—MNEEMNE iR b FRITFEHY Hive Generic UDF, FF45H AL UDF SCEL ETL 1378
A9 Hive SOL
R JAVA BBy RowNumber 753k

2. public class RowNumber extends org.apache.hadoop.hive.ql.exec.UDF {

4. private static int MAX_VALUE = 58;
5 private static String comparedColumn[] = new String[MAX_VALUE];

6. private static int rowNum = 1;

8. public int evaluate(Object... args) {

Ll String columnValue[] = new String[args.length];

18. for (int 1 = 8; i < args.length; i++)

3l. columnValue[i] = args[i].toString();

12 if (rowNum == 1)

13. {

14.

152 for (int i = 8; i < columnValue.length; i++)
16. comparedColumn[i] = columnValue[i];
17, }

18.

19, for (int i = 8; i ¢ columnValue.length; i++)

20. {

21,

22, if (!comparedColumn[i].equals(columnValue[i])}
23, i

24, for (int j = @; j < columnValue.length; j++)
25, {

26. comparedColumn[j] = columnvalue[j];
27. }

28. rowNum = 1;

29, return rowNum-++;

3e. +

31, }

32 return rowhNum++;

335 }

34. }



EIXA JAVA FTE, RiIEFER JAR 8, tbi1 RowNumberjar, REHE] HIVE &9

H12§ E7E HIVE SHELL BT THEMm&IEL:

’rBINGE, BT THEXSE HIVE SQL

FE—FHH RN FRILE HIVE #1F SQL 9 BUG, {REJIUIESMNER ROW_NUMBER £1%,
B T1 8 SEQ, BeEAIN@IAT .
2. SEMMETF4E Hive SQL B9 ETL 358, M TRLOG FEFK ALLOG XK, (BERE—F SQL)



2. INSERT OVERWRITE TABLE ALLOG

3. SELECT tl.platform,tl.user_id,tl.seg,t2.click_url FROM_URL,tl.click_url TO_URL FROM

4. (SELECT platform,user_id,click_time,click url,count(1l) seq FROM (SELECT a.*,b.click_time
click timel,b.click url click_url2 FROM trlog a left outer join trlog b on a.user_id =
b.user_id)t WHERE click_time>=click_timel GROUP BY

platform,user_id,click_time,click_url)tl

v}

LEFT OUTER JOIN

6. (SELECT platform,user_id,click_time,click_url,count(1l) seq FROM (SELECT a.*,b.click_time
click timel,b.click url click url2 FROM trlog a left outer join trlog b on a.user id =
b.user_id)t WHERE click_time>=click_timel GROUP BY
platform,user_id,click_time,click_url )t2

7. on tl.user_id = t2.user_id and tl.seq = t2.seq + 1;

15)  hive EMEFRELHENFR, NMEHLES

1. WHEHEIREE derby, &%/, BREFEGFEART, FRE
2. mysql #RE, BEFMEEXTMNBECKRE, HAKE BEBEHE

16)  EFIER AT ABINERIMNRR?
1. BASMBERARSIMELIRE hive, BOEIRER . BIRRERT.

2. hive Afgdidde, PrIXEFHEROEIRAIHIR
3. MiBRRES, RMIBRFJLEEA . FHIBREIE.



17) A hive STl SHIE, BEIESFAE hive

1. F hive 57k &38RI O]

2. BEIESANE hive

sql B9RITREE: ZFRKBK

1. #BIFFETE 2015-01-01 F| 2015-01-31 Bfa)AiAlE A TTEAE A
2. fEXERATGMiEAE 2015-01-01 F 2015-03-31 TEHEHH A

3. BETRE

18)  RMNEBEEEEASA hive 8y, BRAHIIEH

SN hive (W&, MREIEEFH blob HHE text FREIRE, BATIRE sqoop EiLH

19)  Hive RITANRINBRIEZAEE,, BREEIL UDFhive BIMASIN
ERRANABRRAX A

20)  —““>Hadoop I}iE, #4& 7 hbase # hive, 2 BEH N EL HDFS F1 hbase
#oRECE EARTRRES ? 154 E X E SR SR AE AV IE N

hdfs EFEN RN EIRHETES, MREHTES, AT UER hdfs
BRI ETES.

1. XEAE%ER



2. XA




hbase AFIGFEIEE, ASHFHEESEIG, FRNLHERIT.

21) &k Hive RRIERIFIERZ HAMER B EEEM

Hive 1247 = EHIF):




INPUT__FILE_ NAME
BLOCK__OFFSET__INSIDE__FILE

ROW__OFFSET__INSIDE_ BLOCK

{8 ROW__OFFSET_INSIDE_BLOCK BRINEA T AK, FEIRE hiveexecrowoffset A
true 478 . ST AASREEER DB AEIE.

INPUT_FILE_ NAME, mapper {£5% 9% H X%,

BLOCK__OFFSET__INSIDE_FILE, HR&R/XHMREHEE. W THES X4, SEUFHHX
HRiEE, BIYRNE— NFHEXHTRNREEE.

hive> SELECT INPUT__FILE_ NAME, BLOCK__OFFSET__INSIDE__FILE, line

> FROM hive_text WHERE line LIKE '%hivel%' LIMIT 2;
har://file/user/hive/warehouse/hive_text/folder=docs/
data.har/user/hive/warehouse/hive_text/folder=docs/README.txt 2243
har://file/user/hive/warehouse/hive_text/folder=docs/

data.har/user/hive/warehouse/hive_text/folder=docs/README .txt 3646




oS

Uk 18 A At E]

1 i Hive i # H 2 L MR S0 i

product_no

13429100031

13425100082

13429100082

13429100087

13429100087

13429100082

13429100140

13429100082

lac_id moment start_time

22554 8

22540 8

22691 8

22705 8

22540 8

22540 8

26642 9

22691 8

user_id county_id

2013-03-11 08:55:19.151754088

2013-03-11 08:58:20.152622488

2013-03-11 08:56:37.149593624

2013-03-11 08:56:51.139539816

2013-03-11 08:55:45.150276800

2013-03-11 08:55:38.140225200

2013-03-11 09:02:19.151754088

2013-03-11 08:57:32.151754088

staytime
571 571
571 571
571 571
541 571
571 571
571 571
571 571
571 571

city_id
282 571
270 571
103 571
220 571
66 571
133 571
18 571
287 571

™

¥ BUWFE:

product_no: P FHLS:

lac_id: H B fE ks

start_time: J] )7 7E b BE 3 1 T GG I A] .

staytime: i /7 26 IR0 A BT 1)

K

FiL4E lac_id #1 start_time U ] P 2 ed i d B, HRAE staytime fniE f] 7 & AN AESE R RIRHIC . HEE &

JEFESERLH 1) staytime.

BATBE A H P e A Ha BN




HAEE
S B i Y 4451«
13429100082 22540 8 2013-03-11 08:58:20.152622488 571 571 270 571
13429100082 22691 8 2013-03-11 08:56:37.149593624 571 571 103 571
13429100082 22540 8 2013-03-11 08:55:38.140225200 571 571 133 571
13429100087 22705 8 2013-03-11 08:56:51.139539816 571 571 220 571

13429100087 22540 8 2013-03-11 08:55:45.150276800 571 571 66 571

B

BEIES AN hive kb, T, FABEIESHEAESEHEFRIO!

22)  RNBIBEELSAN hive B, 888 LI 0]

£/ sqoop SN, BIIASNEIEEFRITT text FE, SBESANMELEINTER
ABHER (R=$Eid), FiRBEEREERRF, FXREEFBT sqoop BIXH, ML
T limit B, BRT

23)  Redis, {545t ##2F hbase,hive Bz EHIX B (iB1R0IE=4H)

Redis 24177, Bl&&ENEFMEFR

Hbase =HINEIRE, F&E hdfs £, BEREHFEEXRIN

Hive 28UECE, ERXRSTEEN, TE2EMMEEIEN.

24) Hive RNTABZRIMNBRIEEAERTR, B'X¥B 5L UDFhive BIRRAINIRE,
udf, udaf 2, hive FgA&X 1.0

25)  hive partition FXPXF%K, FHESX

26) insert into &1 override write X3l ?

insert into: RR—IKFRFHNEESE 5 —KFKF
override write: BEZRHNAR.

27) BRUA—MISXEBEETEIREABI hivesql MiFR hdfs

alter table ptable drop partition (daytime='20140911"city="bj");
TUEHE, BURXHEMBR, BB % daytime= 20140911 &7E



28) i&fEiA—T Hadoop/MapReduce, Spark , Strom , Hive BJ4ES K%
ERIAR?

Hadoop | 2—MNMRAGEMEMLYLIEEELENER, FHERSTE. 5V E.
5. KEHE. KAANZR

MapReduce: MapReduce 2—MREER, AFAMELREE (KT 1TB) NHFTEE.
MapReduce HJELEIY Aips:F, BRTBESMTANLEE S, 2EMEENERS],
VIR EIEEE mahout h2z—, YRTHRMEALERS, LLMEIEE.
= BIRE

Spark: #9F Hadoop MapReduce FTEHHL A, {BARETF MapReduce HIZ Job A%
HERTUREFENTFS, NTABRESEES HDFS, EIt Spark #EFE1FHiE A
FHIBEZBRENBFISEEE LR MapReduce MIE %, HiBid F&Z4, #H
SEIDOTERS®RR, HFEREFEP, BAMRSHENGR

Strom: — AN HIAEMITERS, Storm —MESHITELITESIZE, Storm KFFHF

=
A Hadoop SR LIEf7, EfEM Apache ZooKeeper MFIECHIE/MIIE
W, iBEH, ENTEBSRES, RIEEFEEMNIEX. TR, Storm XE
EZ2 T UM HDFS X3 EMXHEANE] HDFS,

Hive: &F Hadoop MI—MEIBECETR, o RUEEMLAIEIR RS b — K BiRESR,
FIRMEE RN sql ZETIEE, T sql 1IBAEHA MapReduce EE#1Tia47.
NA%E: +HEEEBCENSITHT.

Hbase: & . HIEEBAK, MUET£% RDBMS TEMIE. B ESHERFALY. B4
HaRDAT (BIECE),

29)  Hive BIFZHFIETIBLFH?
hive FY&EHIBT (if. coalesce. case)

30) EER hive SHEWEMEEEFSMILTE a MAE b HALKE
HVED

Select count(user) from urla a, urlo b where a.url = b.url ;
31)  Orcal. hive. mysqgl 771

Orcal 9T

F—F B 5 E 10 AT
1. table0l LR T HEFAFIHABERTL
select * from emp order by sal desc

2. table02 fTER T3k table0l HIEE rownum, rownum<=5




hive FHEYZTT




MySQL 4TI




32)  Hive HHHIF A ZBAHLE

order by




2. set hive.mapred.mode=strict;

order by F¥FEETH Order by TheE—%, #=RE I & JLI HiFmd. 5
HAEER order by FIX FIFE T hive.mapred.mode = strict 2=\, T~ 2AZ3E
E limit BNRIT=REE.

Sql AL

1. hive> select * from test order by id;

Java KA

1. FAILED: Error in semantic analysis: 1:28 In strict mode, if ORDER BY is specified,
LIMIT must also be specified. Error encountered near token 'id’

JRA: & order by RS TAIBERIESE—8RES 1T reduce BEHREIRA
—reduce, WRAHFEERNER T=LILEREERNEN, WREtT
limitn , FAPRB n=*map number KIEXME. RB— reduce o] AR

sort by

sortby RE2EEBHIF, AR reducer BITEAEEF. AL, T8 A sort by
PTHER, FFB1EE mapredreducetasks>1, M sort by RARIEES reducer
NEEBEF, NMRIEEEEARF.

sort by "% hive.mapred.mode ;274 strict ,nostrict AIFZAE

sort by FIEIE R GEMRIEER — reduce RAIKIET MNIRIEEFEHF. £8
sort by ROl DUIFEEMITHY reduce M8 (set mapred.reduce.tasks=<number>)
XN NEARFN TR, BTG ER. T2 TIA limit £

BAARRBDEIEE . A limitn J&, 82 reduce in (B41) HNEIEICFRE




EDE nx (map D). SNHETHIEIATERENTHER,

distribute by

RBIEENFERNEIREITI DB RERNA L reduce / XHH,

insert overwrite local directory '/home/hadoop/out’ select * from test order by
name distribute by length(name):;

WITESIRYE name MIIKEXIDEIRER reduce H, HR&%H L EIAREHXH

. length BAEERE, BT UIEEEMAYREBEXER B EXRE.

Cluster By

cluster by BT HHE distribute by FIThEEINEFRR sort by FIThEE. EEHIFR

BERBEIFHT, NEERRERFANA asc HFE desc

33)  hive A hbase 757%: IiHHREMMFLL IR,

34) {RITRIH job EHABESHAN? KL job PUTFEAIMA S LRIE?
(@ T=R, B )

BRA]EN, 2, 3 NN,

35) REMBHTEMNTIEESZ?
FA hive TEEE

36)  — LR

11 RABFEZ D G WAK? ABEZPFETLE (ERBELNEBERT) 7 — 1M
B 1 RAM~EZD 6 MEE? 4b

2RBEZPHFHETIER (ERFENBARAT) ? 7-8 BAK

.HBEERBMEZLOAN? BA

dOEMEAEZ DY NFE JLTAE

5.HMINBEEARRRT apache Wi HESEAREE HMHNAT?

6. BRRBMNAEHMHNBESEFAR T UXNEXNMASEH MW ST XEVFSHFETA




37) {RiIAJKA java,streaming,pipe A& map/reduce ,&BEMFLE S5k
Fid java 1 hiveQL.

Java § mapreduce T ASCIIE 20985, MRFKREE, WSEEB. HiveQL EXEZE
H3F hive PFHREEHITHRES, ENEANESEREHRTIN., SERXEE,

38)  hive AMPLEF R EETHE, SEWLMLS

=Fh REFEEEEE derby, #/N, AEHA . &M mysal.. BRIZEER mysgl.. AEAL
W EH T THANZFR: single user mode..multi user mode...remote user mode

39)  hive AERFTFIMERRAIX S

Hive BIZAEPRE, RBBIRZHNEILIECHERERMNEET, SRR, (OCFKEEEM
ERBSR, ANBIRMMEMEMRE. AMBRRORE, ABRNTEENSERE—
eMkR, MmIMNDERIMBRTTEIE, FTHBREEE. XEIMBREMREEMRELE, BIRA
LHEMRE, HEXZREIE.

40) hive KRESHIEERERIE

hive E—EHBCH sql @512, FRA metastore, FFHETE mysql F derby FIBEF,
oK sql BEE{L A mapreducejob EEHTT.

41) sqoop ESAHIEE| mysql F, WALREESANEE, MREFELED
&1, sqoop AN{ATALIE?

42)  pig, latin, hive i&EBHTALR[E
43) hive Zn{al A4k

JEE & MapReduce, FrIXXE] M2 MapReduce L1k,

1. INCHERE FE R A XA

2. Reducer #EAERBHPNT I S #reduceTask IRAIEM 095 Z3] 1.75 Z
3. 5— UDF R¥, ERFNNESFEFHKX

4. BEEXMHF, FTHE map HHEFHF

S5.EEFERIFITAIAHE, REHEE rowkey F columnfamily AYFF 4

6.3#47 hbase EEAIAML: W hbase AL



44) hive Jnfa[4=HIH PR

45)  hive BEfRXARBEIREMERE S ANEL?

46) BEAREE—AHBIEPL, (RSWAALIE?

47)  Hive $#Y metastore FIRMH2H9?

metastore B@—EMHF TR, & sql BAZKMHMN LA job FFEHTNIT,

48) hive HRIEHEMER, RCFile. TextFile. SequenceFile BB AXHI? L
£ 3 MK —HFXIXHMNSAZEXK N

49)  {R{i1AY hive AIBHIFEREARBIRIEIRE S D ?

50) Hive Z&if i







51) 4% a. b BMXH, &FH 50 24 url, 81 url &4 64 F75,
REFRSIZ 4G, iLfRKE a. b XHFHRFIRY url?

FE 1 TJUEITENXHRIARND 506x64=320G, mIEATFHEREIE 4G, FTIUAR
THEHESNBZINEFLE., ZEXRBOMEZNTE. BHXME a, XED url X
W, RERBEARENES ul 93EF6EE) 1000 NI (B8 ) &, XBEEANHE
HIKZ9A 300M, s X b, KB a HEMNARE url 2 3IFHEE] 1000 NNSCHF
(iIEh ). XELIEE, FRETREMEEN url BAEXNRA/NHE () F, RN

AOTREBEEE url, REBRMRERD 1000 XH/NCHFERER url BT, s KEXT/NX
HFRAERRN url B, TTRUEEAR—ANNXHR url F4E%] hash_set . AEBHH—)

XHMEAN url, BEEESERNAMELN hash_set F, MRE, BAKEHLEN url, F3
XHEEmMITMT .
FE 2. MBAFE—ENHIRE, TTUEMA Bloom filter, 4G RFAMT IR 340 12
bit, ¥EFA— B url A Bloom filter BLStHiX 340 {2 bit, RAFEKENEW B
— NHER url, ®EZESS Bloom filter, ARZE, 4% url HIZ2#EEMN ul CERES
F—EMERE).

52) B 10 M, 84N 16, SN XHENE—I1TEREZEREFPH
query , B PXHHE query ERRJEEEE . ERRIZIE query BISTEHEF

EINE

IAFEREL 10 XX, $%ER hash(query)hl0 BYZERIE query EAEIHI 10 N3 (L
H) F. XEFERHNXEEMIANKAD 16 (Ri& hash REZMENL). H—EKF
F7H 26 EAMINES, XX hash_map(query, query_count)E4itE4 query HILEY
RE. FRERR/E/PAHEFZRENREETHRF. BHEFEFHN query M NH
query_cout FHEISCHAF, XHEBET 10 MEFFAOXH (BA). XX 10 DX
TRFHF (REEFSIINEFRES) .

AE 2

—f% query MEERAMRMN, REEEMNRLLREZME, TNTRAEN query, —
KM UIARIRNET . XHE, HAMTIURA trie $/hash_map FEIZERGITE

A query HILAPREL, ASRREIUREUERE/ /T HHEFR T I T .

TIE 3

57%F 1 £, BEME hash, 7ENXHE, TUZREZNXEHRLIE, XBS
HAOEMKLIE (Ebfn MapReduce), &EBH#HTAEH .

53) AN 16 KMW—iIxf, BEEE—ITE2—ME, HBXNREB

it 16 F15, AERGIANE IM. BREHHERESH 100 ME. AF 1 IRFEXHES,
SNFEAMNE x, B, RERBIZERE 5000 NMNXHE T ) B, XBEENCHRITE
200k A, MREFNFEHXHEBIET IM K/, B BHRBR N EHEETSH, M
B REE A NN RBIE IM, TN, SIS R H AR I KA
RERYSERE (FJINRA trie #/hash_map %), FFEUH HISRF AR 100 NMF (TINAE
100 NMESKR/NE), FFIE 100 @ RENAEFAG, XFHEXFET 5000 P3XHHF,
T—¥HELX 5000 MXHFH#TIEF CEUSEHFERF) 3R T.



54) BEHSHE, REROFRRIIREEEIXHEZHEDT IP.

AR 1 EARX—X, #FARHHEENBEFH IP BEkK, BENSAE—NAXGF,
ARE P 2 32 I, &EHE A IP. BFETRRAMSMNTGE, tbantg 1000, EEA
RSCHBRET A 1000 AN, BIREEAN NP HIERRE AR 1P (FTIMERA hash_map
HITHER G, REBREMEREANILY) RIERMHE, AEHEX 1000 MAH IP
B, REBMARFRARH P, RIAMATK.

55) £ 25 AN EHHHRETLCEENEY, T , AEARUBHX 2.5 12

NEK.

FE 1. XA 2-Bitmap (BNEHER 2bit, 00 RRAFFE, 01 FeHI—XK, 10 &
TER, 11 BRX) #17, HFARF 2/32+2bit=1GB A7, BIMEZ. &
B 25 240848, &F Bitmap HEXNNA, MEE 00 & 01, 01 % 10,

10 REARTET, FFR=ER, &F bitmap, IEXNRAE 01 BEEH LA,

IR 20 MUXRAEE 1 BEMUNITE, #TWMNXHNTTE. RIEENXHEHikE
REEMER, FHF. KEFHTAF, IREREENTE.

56) BERESHE 100 sEMKP, BOMESRGTHXHBIER
TOP10,

E B

s EERHBEM EKE TOP10, TRIRAEER 10 NMTEMHTA (TOP10 /), ARKIE,
TOP10 X, Ff/)#). tbaask TOP10 KX, FHATEEEAE] 10 Mo RIAEM &/ NE, R
M, RERHBEENEIE, FSHEMITRLLE, MRLETTTEKR, BLABZTEERE
M, REBAEAR/NE. REETHTEHRE TOPL0 K.

s REEEHEMER TOP10 &, REIEIX 100 S8 A TOP10 A&k, &£ 1000 4
B, BAALERLATTAEKRYE TOP10 BETIMT .

57) EBoEEEHEPRLESRBESZH—?

JIE 10 K hash, RIERWRES DN, KESNMNIXHHFERERBRZH—1, 7
EREERY. REHt L —PRENBETEERBERZH—IERK (RESERE
HYE) o

58) LEFAHLZHE (BEER), ZiItEPHIDEREZH% N MR,

AR 1 EFRH 28R, RAEMNYRNORNFRIZET . PIIXEERMA hash_map/
BRTXR/AERRNERETHRITRE . REHREREH N MIREELZOEIET, O
IX

M 6 BREIRHEYLHI TR,



59) 1000 AFfH, HPALREEN, FTELEENEHEE, RER
AEENFHH.

BB ARITHSEI?
TR 1 XBH trie WLREE, hash_map WVIZEETT.

60)  —AMXAEXH, KAF—F1T, BIT—ME, ERGIHHEPEMED
IAYET 10 A,

BHREERR, GENEERED.
10 XBREEMNENE. A trie WEITEMAHARE, HEERER On+le)

DS
(le
FRBEANTAKE). AERHREEIMEMEHNET 10 ME, TTRAHERKIE, Fi@EAY=R

FEZHE T, HEE3ER Oh+gll), FAAIXEAMEEIEZLRE, & O(htle)5 O(n+lgl0)
K BER—,

61)  —AXAXH, HERT 10 MEEHIANE, BCHEEEK, 72
EZiT8 21T,

BZE—REANRTE, BRLE.
IR 1 BEMRIEM hash FRE, BXHDBAZANNXME, WTEDNXHFA LZNTT

EREENXMAGD 10 MRELHIIE. REHFHTEAFLE, HEKEN 10 MRE
H
DAY

62) 100w PEFHHFRAE 100 M.

AR 1 EREMEFR, BMNELRET, B—8 100 MENSNETHN. EXREA
O(100w*lg100).,

AR 2. RAREHIFNEE, S8R9 BZEREERILMAN—E, MEtbihxn—aras
7ELt 100 ZMME, RARSGHFEZEHR, BE 100 4. EF&E A O(100w+100), 73
ES

3: XABMAKE. ®EE] 100 Mk, HHF, 1LAFS L RAE—RAEF&RHNT
£x, SHTFMN 100 MTEFRNHOTERIL, MREXMRNEEKXR, BAEXANRN
FITTEMIBR, FHIE x FBBAHFANRE, BARIFY L P, RRER, MERBTHRE
fItE. EZEH O(100w+100),



63)  ABC =4 hive &, 81MF+HPRE—Fint XBBF|ZMEE, k=1 FF
EAREERH, tkinkA: T aT bT c ENFIEMMId (int 28))

64)  RLRit




o R BAETR 7 Hadoop HEZ2M R4 i iE fe A Ecdie iR}

65) HARKIEMF? hadoop HELRAVFFITRE & BEIE IR

I THER ST, R KR AR B — L, R

A 5 FAE AT A, S R map WA map (BRI TAEREAE, Bl map i 35 4
Map-reduce, A A key $22Z45 [E— /) reduce, ISR key A Hfmk £ i s AN [E] 1Y reduce 1Y
TAEEAR.

PLERE TR 6], R KR KiES), BRI Z/MNES):

B0 reducel 4L PR 2/ ME SN, reduce2 &b FE G, reduce2 TG ELHAh reduce £IR %,
2 BLHAD reduce PUATSEEE T, reduce2 iL7EZEIE AT -

SER: map BrEtHe, reduce B BCIER 1
FE map R, HELL map 1R1E;
HAL reduce fREE, H:4% reduce FF1%.

AR

A BORTEY B B A

B. join i on SCHR A A FIEEIRA (Ul null )

C. count(distinct ), 7E 4l BRI LT, 2 5 BdEWIR, A count(distinct) /& 4% group by
B4, 1% distinct FEHER .

Hr A i, B WEIAN Join B35, CiEvk EAM TGk EF



66) anffRREIRIAR ? LR LRBNEER, XERNBRRIAZ N HIHERER

A R R A fis AT AR B

set hive.groupby.skewindata = false;

MIRIEE N true, A RBIERTRISHEHA MRJIob. H—4 MRJob H, Map
o 25 RS FEHL M 2] Reduce 1, B4 Reduce M RAEAE, MR, XL
R AHFIR Group By Key A FI AR 73 K 2 AFI ] Reduce 1, ATfiTik 2 5 #3411
HE: 24 MRJob PR 457l b2 A HHE 45 SRA% R Group By Key 7071 #l| Reduce f (ix
ANt FEAT EARUE AR Group By Key #3AfEI[F—/> Reduce 1), fJa el & M KA #:
¥Es

67)  Hive /& Join MapJoin  Group by HJ45 5

288 join A key BEAT 20K, MITE join IR R BIE 058 215 L A NAE, WMRELE
i) key FHXT 43 BUECD, SRR AR key IR E/D), join 1EF AT 2 LA TN
REAMIE key LLEEES (key BIR/ANES ML), THIXTERIFIEEIR K, T2 BHE MR 0
™ HE,

Map Fft B2 [Fl— Key 4 73 & 2516 — 1> reduce.

Join R
INFe Join KF, BEIFRETLE Join #REM Reduce ML (A5/E Map BrB), fiF Join £
IR P B2 WOmERE N 77, 8 2% B /D BRI 72 31, W] DA B0k = A A s HH I LR
ZARKEE, B RNE, EE%K sql (EEH]HE Job).

£33 Join on FAHHMIEN & IF A4 Map-Reduce, {# OUTERJOIN MR LR —FE, &F
PAT X explain

b an# ifn,3 A~ G
select pt.page_id,count(t.url) PV
from rpt_page_type pt
join
(select url_page_id,url from trackinfo where ds='2013-10-11') t
on pt.page_id=t.url_page_id
join
(select page_id from rpt_page_kpi_new where ds='2013-10-11') r
on t.url_page_id=r.page_id

group by pt.page_id;

EbisE 2 AN RHK:
select pt.page_id,count(t.url) PV
from rpt_page_type pt
join
(select url_page_id,url from trackinfo where ds='2013-10-11") t
on pt.page_id=t.url_page_id
group by pt.page_id;

FHIXARFE, o] IEHIA join on % fFHIBAE —1 job ALFE,



WR Join FIFAAHE, 0.

INSERT OVERWRITE TABLE page_pv
select pt.page_id,count(t.url) PV
from rpt_page_type pt
join
(select url_page_id,url,province_id from trackinfo where ds='2013-10-11") t
on pt.page_id=t.url_page_id
join
(select page_id,province_id from rpt_page_kpi_new where ds='2013-10-11") r
on t.province_id=r.province_id
group by pt.page_id;

KX Join K&
Vi A s, HEd userid /24%, 7EH user_id #E1T hash Zr A%, 200 HE S userid
REMEAE B —E, ST RT key i BT .

R PRI P
OERY key R AR N EEEHLE, ORI RS 2 B4 A reduce E, T
null [HCBAS |, AT RS HEAS 0 fe 2 2 L
FE -
End_user 5000 Jj, #hifFZ
Trackinfo  TEH 212, & HME P

select u.id,t.url,t.track_time
from end_user u
join
(select end_user_id,url track_time from trackinfo where ds='2013-12-01") t

on u.id=t.end_user_id limit 2;



PR
select u.id,t.url,t.track_time
fromend_user u
join
(select case when end_user_id="null' or end_user_id is null
then cast (concat('00000000_',floor(rand()*1000000)) as bigint)
else end_user_id end end_user_id,
url,track_time
from trackinfo where ds='2013-12-01") t
on u.id=t.end_user_id limit 2;

BBl RN T SRR

IR 5 A 7 X 4 R, an R B ]
select u.id,t.url,t.track_time

from end_useru

join
(select end_user_id,
url,track_time
from trackinfo where ds='2013-12-01' and end_user_id is not null) t
on u.id=t.end_user_id limit 2;

15 2:

Select count(distinct end_user_id)
From trackinfo where ds='2013-12-01';
Select count(distinct end_user_id)+1

From trackinfo where ds='2013-12-01' and end_user_id is not null;



Map]Join

Join #RIETE Map FrEFenl, WRFEENMEARE Map (IR T LA ) 21 00 A 7 75 2
Reduce.

NI MBI, B RAE R, TTLLH Maploin 40/ #e 4 E N ak £ N 7R
map HiiEAT join, B4 reducer 4L EE,
n:
INSERT OVERWRITE TABLE page_pv
select /*+ MAPJOIN(pt) */
pt.page_id,count(t.url) PV

from rpt_page_type pt

join

(select url_page_id,url from trackinfo where ds='2013-10-11') t

on pt.page_id=t.url_page_id;

WMRRNE, BEE B3N%EHE Mapjoin?

set hive. auto. convert. join=true; BRi\N false

ZZHUN true Y, Hive HENX ARG E, WHRZNEFMANLE, BIXF
/NRAEH Map join

KF/NFR P BME -
hive> set hive.mapjoin. smalltable. filesize:

hive. mapjoin. smalltable. filesize=25000000

ERIAE A 25mb

hive. map join. cache. numrows
*UiH: mapjoin FENFENEGEE
*BRIME: 25000

hive.mapjoin. fol lowby. ghy. local task. max. memory. usage

*Hi8: map join{¥ group by HRIERS, LA 2 KM NAFRFHEEGE, WHE
KK, WARRFENGFER

*BRIA{EH: 0.55

hive. map join. local task. max. memory. usage
<BLEH: AHAE S AT LAE R AR E A b
*BRIME:  0.90

HRRR

oAb S 8 R R join IHEAS N on 2614, B3 ToRH) on 25 1F, Hive HAESE T 1 4~ reducer
e 5e LT R AR
On FFF udf B3



68)
69)

1.8
2.5

Group By

Map S ihir K&
FAERTA R SR IEA T 24E Reduce MisEil, REESERIEHTLLETE Map
T4 A, BUSTE Reduce Imfd iR et .
HT Hash
ZHES:
hive.map.ager = true ET{E Map #iidti7 H G, BRIAA True
hive.groupby.mapaggr.checkinterval = 100000 t Map % iT % FH#lER % H
#HH

BAE I T Map B BERl— Key Bdig 4 A — 1 reduce, 25—~ key o AR st g) 7

A A R A e 2k AT 00 B iy

hive.groupby.skewindata = false;

BIETHEE R true, I EWITRI2H P4 MRJob. #—1 MRJob 1, Map
[ B LB B Reduce F, BE4 Reduce (3B &HR(E, HimHes R, XL
IS5 B2 M Group By Key 11 A BERE 7 R BIASE Reduce 1, MTTTIEF 71 #5 fiy (1
Ef#: 524 MRJob TR UL B2 (%00 45 3% Group By Key 4711 ¥ Reduce ' (i
A i FE AT BLRAEHHEY Group By Key #40 EIE—4~ Reduce 1), Ik )& 5 il 2% [0 I & 4
1F-
Count(distinct ) Z& 5 WiR, M%7 BAFE RN NULL B3 1105
R BEE
count distinct B, Fi{E A2 (94 4 where BLIHIER, fEhe 5 &5 Febon 1

n.
count(distinct end_user_id) as user_num
&N
count(distinct end_user_id)}+1 user_num
where end_user_id is not null and query <> "

Hive {RITAMNEIINBRIT AR, B'XEE 1T UDF hive BIRRA
Hive i&4]S2I0 WordCount

=

28 (group by) %tit wordcount

select word,count(1) from tablel group by word;



70)  HERA

mapred AL [E AT A, BB LR

1. ABCDEF
2. BACDE
3. CABE
4. DABE

55, EABCID

B REORA N, HAbRAR R, A LFER RN, R E R i

BE&: fFlan A, fE9ARAE B\C\D\E\F\, 3P4 BC IR ARZE A. ATLUE BC 1EA key,
¥ A £ value, 7E map imf BN HAAARATEIAGIE,
















12. DE B:A

13. DF A

14 EF A

71) EEHAREIEEDH null, i null 7 hive [KE AT 1E, HRFE select

a.* from t1 a left outer join t2 b on a.id=b.id where b.id is null; BEAIHIE X.
null 7£ hive [REBVAZR"\N"SEZHERY, FTLATE sqoop El mysql ZRIFER null IEEINTA H
ftt=RF, BN sqoop IRREIR.
72)  BH hive & spilt, coalesce X collect_list BREAIF X (AT Z4451)
split XFFF s Lk A A

coalesce(T v1,Tv2,..) IREISHHAWNE—NERE, WRABEEA nullBRAIRE null
collect list 5 iZFERFF B BIE AEXE select collect list(id) from table;

73) B text.txt XHEHF hive § test %&2017-12-12’ S X HIiEF], test BIH
XFEZ | date,

load data local inpath '/a.txt' overwrite into table test partition(xx="xx")

74)  hive FE— XK test, 52 create table arrays (x array<string>) |,

BA:

hive>select * from test:
OK
["a","b"]

['c’.'d", "e’]]

(1) 1EEH select explode (x) as xx from test; EQHITENER.

(2) IBEEH select “xx’, sp from test lateral view explode (split (concat_ws
(. 7, 12, 2’), ¢, %)) a as sp; IBARITENER.
75)  WRE—THAREIEGH, HiXEBTE hive Hhanfaiet oo HIEMmE

SEOET
hive.map.aggr=true




hive.groupby.skewindata=true
BHIEMA NN ERETOEYE, HRIUREA true ERNEEIT IS HE B MR Job,
—/ MR Job #, Map M EREE ST %] Reduce H, & Reduce ﬁi*ﬁ/\g?z'A
BIE, FRULER, L’Fﬁiﬂﬂ’]é‘—“%m#ﬁﬂ Group By Key B ] sE# 7> K E| R [E A9 Reduce
B, MNmAZI A EHBIENE RS, = MR Job ZERIBETNAIZRIEIBEE R TLHR Group By Key
4375 %] Reduce A Lz/l\:i&—fuﬁlﬂﬁﬂﬂ’] Group By Key ###Z|E— Reduce #), &
EREMERENREEE.
2>S0L iBA)IE
1)1E A join key &I IIREAREIFR. #IFFIFRBI filter 3B1E, PUAZEIF join
HIRTHE, HIREEXN T/ NIR
2)K/IN\Fk Join:  {EFA map join i/ EFR (1000 £ IMLTHNERFZE) EERNEF. &
Map i% 5EAX Reduce,
)Rk Join Kik: HEZEEM Key EH—NFFFHE M E—NFEVIEL, BMAAEIEDFIAR
EfY reduce £, BT null ﬁaéﬂfz_i WIBEH AT MERENER.
4)count distinct K E2MEEHEFRE: count distinct B, A AZHB R BMAIE, NEE
TH& count distinct, STIAAALAIE, BEEFILE, ERMEERTM 1. NREFHMITE,
BE#TT group by, TINEBEATHIDKEIRGIE, BRMEAMITELERH#TT union.

76) FHR (students), BFEFS (id), #& (name), M3 (sex) &FF
Ef. RIEXR (classes), BFEREIRR (id), #FERFR (class_name).
ZHEEREDHR (so), BFERFERNFES (student_id), RIFFRIZ

(class_id), 5% (scores).

BEFEHRSGAT 60 2Hy, BMAA“E"HNEFNFESTEYMS

1)
2) x REDE, x>=80 KkR{hFH, x>=6088x<80 HK1%K, Xx<60 jszﬁ AN
FHRAFENEER, RESREIHER.

(
(
B

77)  Hive B2t4, URER#®, Hive 5 mysql =%, Hive 5 MapReduce
%%, hive 5 Hbase HIXHIZ?

EF hadoop IEHRECETR, [ hdfs A%, hive EEMEDHTHI. Mysql XREAY,
Hbase IE X R EEE @ FERN . Hive IZ{THHLE mapreduce
78)  Hive FEIEREM/LFHAEN, EXHIZMHA?

WERZ: MBRRY, MBRAYETRZEN, BIEAX
ShEbaR: MIBREURLREIL T

79)  Hive Yy UDF B AMLFH, (RS T MLk ?

FERRNEEIRRIE



80) — 100G Wiz, AERE 4G, WHITEHF, WUHAEE java
EFHEBSAIE, Fimscfdig work. Hash () % 100 43 A% 100 /N/N32fs,
work. Hash O) #EME #H—IXt. BEK—PN3EFED word BIR
#H. EHBIXHHEZH, £/,

81) Fi hive 23 select a.key,a.value from a where a.key not in (select
b.key from b)Key A~ 7E b e —#+£H]

82)  sort by ,order by ,cluster by ,distribute by ®FRHLER
order by: reduce YR ERBHEFE, FrIABE — reduce

sort by: map im# H S MHEF

distribute by: ZBIEENFERNEEH T2, BWAFIAREH reduce
cluster by: BF distribute by AZHEESMNEFRE sort by HITNRE

83)  Hive MHEZERN AWML, ELaERIM

B E4E

set hive.exec.compress.output=true;

set mapred.output.compress=true;

set
mapred.output.compression.codec=org.apache.hadoop.io.compress.GzipCodec;

set io.compression.codec=org.apache.hadoop.io.compress.GzipCodec;

set mapred.output.compression.type=BLOCK;

TextFile (K48 A= Gzip,Bzip2 E45/5 335 split)

SequencekFile

RCFile(FiE =0 BUIRIRITAR, BERILRFIFHE. 6 7 T HENFIFENLR)

ORCFile

84)  Hive BHEAR

row_number() 2 X B EEEMNHEFEMERRICRBELEAREEMN), o UF HEREH D
71 dense_rank() RELHRF FANE ZRIMARIREE =5 rank() EERHEFFHY, AN E
AT RIMEENHZ




85)  HUIEEEZRSIMBIE. hive # join AY[E)
86)  Jft4 spark on hive k{E

87) Hive #Y UDF

SZHEIE:  http://blog.csdn.net/bitcarmanlee/article/details/51249260

88) Hiveserver2

89)  Spark HIERA hive BYRRZA hadoop RRZR

90)  BUEEERRLGMNLT

91)  Hive FETHIENA AR R

= WEEIRE derby, #/)N, AER o A mysgl.. BA, TR mysgl.. AFH
W EFHT TEALRBFR: single user mode..multi user mode...remote user mode

92)

Java § mapreduce T ASKIE 2B 5HE, MRFKREE, WEBEEB. HveQl EAXEZE
H3t hive PRREEHITHRS, BNELMNSEREHRTIN., SERXEE,



93)  Hive AMAEBFRASMRRAIX I ?

94) hive KESHEEXERIE

95) f£M Hive ;xBFHENX MR I RiFiE

product no  lac_id moment start_time user_id county id staytime city id
13429100031 22554 8 2013-03-11 08:55:19.151754088 571 571 282 571

13429100082 22540 8 2013-03-11 08:58:20.152622488 571 571 270 571

13429100082 22691 8 2013-03-11 08:56:37.149593624 571 571 103 571

13429100087 22705 8 2013-03-1108:56:51.139539816 571 571 220 571
13429100087 22540 8 2013-03-11 08:55:45.150276800 571 571 66 571
13429100082 22540 & 2013-03-11 08:55:38.140225200 571 571 133 571
13429100140 26642 9 2013-03-11 09:02:19.151754088 571 571 18 571
13429100082 22691 8 2013-03-11 08:57:32.151754088 571 571 287 571
13429100189 22558 8 2013-03-11 08:56:24.139539816 571 571 48 571
13429100349 22503 8 2013-03-11 08:54:30.152622440 571 571 211 571

FERIRRE

product_no : FBFFNS ;

lac_id : FAFARTEERS ;

start_time : FIFPTEIEERIFFARHEA] ;

staytime : FAFFEILLELAHE BATIA.

TR

R4 lac_id F0 start_time FHEFFSAIEIAIE HRIF staytime ERF &M EHISNZER
. IRIBSUTE FHESEIEHY staytime,
REEEIE— AP EE A RS — R I RS

PR TR e

13429100082 22540

13429100082 22691
13429100082 22540

13429100087 22705
13429100087 22540

2, Linux BIFREDER

2013-03-11 08:58:20.152622488 571 57 270 571

2013-03-11 08:56:37.149593624 571 571 390 571
2013-03-11 08:55:38.140225200 571 571 133 571

2013-03-11 08:56:51.139539816 571 571 220 571
2013-03-11 08:55:45.150276800 571 57 66 571

o 00 0G0 GO

21 EREGERAEMERENHNAESIN B EEEERTHAREXH+H
$HADOOP_HOME$& it/ home/ocetl/app/hadoop

2.2 BigH 10 §FH , HLE H10 , T£7/3 SSH EGRER T | 5 — a4t
TERTERYZFZ M EITHIARAITORE

40 : runRemoteCmd.sh "Is -I"



96)  hive anfal4 pR¥=HH ?

97)  hive BERRARBUREME, BN EMD?

98)  hive XML EIEEFEARMA?

99)  AEAFEIMEH A AEBUERINBER?

100) hadoop mapreduce €l DataWritable HI{ER R4 ?
101)  Aft4af)i@3 DataWritable?

102)  IMATSEIRGE it FHLIRE?

103) Xttt hive 5§ mapreduce ZiitFHLRERX S ?

104)  5H 10 DXHR,FINXHRES 1000000 4 url 0S5 IEIREk S
top1000000url

REEZER, TheE, A 2 4 job, B— job HIEZEM filesystem EE 10 NXHEE{ER
map A, url fif key, reduce IE url B9 sum, T— jobmap TH url 1 key,

EA-sum EZKkHEF, reduce HIEX topl0000000 E—Fh77i%k, E hive &k A, HEHKX
channel, 42— 4 K select x.urlx.c from(select url,count(1) as ¢ from A where

channel =" group byurl)x order by x.c desc limie 1000000;

105) hive HY4IIBIRAIRIE G HIRERIAE]
106) hive KESHIEEXEIRIE

Hive #1 Hbase B & B AEIMHFE: hive @& IR, EMHUFEEDHTHY, hbase B{EEIR.
FEEMAME @ RIZEN. Hive HIECEE hadoop LREERM. Hive Y Hbase B2 A
7 {# A hbase H9—LE4F 14,

Hive &A% HBase T IX B 3 FI A HBase FIBEMFMEFFE, WMITEMMIRS|IF. &
B 89S 2 T A= 445 HBase jar BIEY—EM ., Hive 5% HBase B 7 Hive & HBase R
EJEZBEXER, HEE Hive REYF(columns)FF 2K A (column types)5 HBase R EYF ik
(column families) % %1 BR E a8 (column qualifiers)&37 % Bk, H— 7 Hive RAMEBEEET
HBase 1, Mt Hive R PAREE GBS FTH HBase FA9%], HBase F1HJ RowKey Xt F| Hive
hORIEFE—NEE B key KX, FUHR(ch)BRETE] Hive REVEEMAEE, 51K(cfca).



107) B—1 16 RNPW—1xH, EEE—I1T2—ME, WX/ AEd 16
F, AFERBIKNZE 1M, BRESIHZSH 100 M.

O RFRESCE R, STFEAME x, B hash()%5000, SAETRIBIZ{ETFE] 5000 MhX
£ (iTAH x0x1,x4999) H., XHENIXHAMEE 200k £FH. MRHEPHNFHHXMHEIL
T IM K/, IR BEUMNTIERET TS, BENBEEN/ NN RN BT
IMo AN, FIFEA X EILAE AR AR AR (TIARA trie R/hash_map
F), FEREEIMERRAR 100 ME (TMUAE 100 ME [f&/NE), FE 100 D
BEANARREA, XFXEET 5000 M, T—FSHmIEILX 5000 i
TR (EME5EHHF) NPT .

108) hive FRYELEHT RCFile, TextFile. SequenceFile &HHAXSH?
KLE 3 g —HEXBISCHERA SR EAR N

109)  {Rfi18Y hive IBHIEREIAZINIEIREZD?

110)  Hive 7748

EXFREFREF, SN REBUTRFERSOEEE OREZEH#Tjoin, BEERRRAS

ERARER shuffle &, SR job TANEBEEZAGFAENER, BARTUANENFR

ST, RETE joine XMHRMITINAXB D EHRRR

111)  Hive RERRFNIMERFRAIX A -

1. SAZURNRME:

SMPRERES, NEBREHY]

2. MBRFTRAASE:

ShEpR RAMBRITTEIE, BURNAKRE
REBZR= Bk ST EIR A LR

112)  Hive 89 UDF

FeH&R—"java K, 48K UDF, FEH evaluate J777%

113)  E B hive TR

1. row_number: {75151
2. rank: 7531, MREEFH, HUNBITES—H. RETEEEZBIEN

3. dense_rank: {TSiBE HEENITSHARBEE



114)  join Fp HIBUEREFIOLIL

hive.optimize.skewjoin=true;

R join TREA I T HIREA, NIZRE N true

set hive.skewjoin.key=100000;

XANE join AVEX N AL REFFBE X MENSH#H TR, HAEE EFR2RE—1job
B, UEEBERA job. HEIREIXE 100000 U _EHEHE, hive £&EBEN— job, R/
B IRANEIEN key N EA—DEENEL, BEIRFTEL . XHHIERS D AEIREMAT S LT
. ARITANEM EEM—RITE, AERs—1job, REREMN key, EM—KXITE.

115)  Hive H#Y mapjoin

AR/ NRINBEEFP, XA D RE T NHRZX A/ NR
Fran:

set hive.auto.convert.join=true;

hive.mapjoin.smalltable filesize BRIA{EZ 25Mb

XN B, H3X M NTF 25M (&R, Bz
HEXFEA Fah

select /*+ mapjoin(A)+/ f.a,f.b from Atjoin Bf on (fa=t.a and f.ftime=20110802)
He ARRZ/NFR, BREAR, XML join KA map i
mapjoin ByfE RS

1. KEKBRIERE KN

2. FEEMEERE

mapjoin &I F iR %

116)  hive bucket join

1. BAARMERA TR 18

2. MOROWHU MR EBHXR

create table order(cid int , price float) clustered by (cid) into 32 buckets;
create table customer(id int , first string) clustered by(id) into 32 buckets;
select price from order t join customer s on t.cid=s.id;

117)  %F where #0 join BY1L

AL AT

select ox from order o join customer ¢ on o.cid=c.id where o.time="2017-01-01"
ikfE:

select o.x from

(select cid from order where time='2016-01-01"o

join customer ¢ on o.cid=c.id;

RALRTR ST join e FBId where #HTIZIE, XHFFIEF B4R reduce BIE ST,
AL IE 2 ETE map it 4T where, IJREIE, ABTE join, XHFRMSEIMITES



118)  Hive group by fft{t

1. hive.groupby.skewindata=true;

R group by FREIMF, NMIZREA true

2. set hive.groupby.mapagger.checkinterval=100000;
group Xf 7 F9EXS Y B9 R F BB E X MENS#H TR
XA BT job

119)  hive B9ZRMAL

1. 7K

KELGT—PRER PRREEXNKBERTEAN/NE

DX EFEEST XM EDTX

FSOX mMEAERRNREES XM

MBEHEEESL, —PMPRXBE—insert, MSBRIRG, AT IERHESDX
MK

set hive.exec.dynamic.partition=true;

set hive.exec.dynamic.partition.mode=nonstrict;

ZRINE: strict

R strict BBREDPXFRENSH, DABEL—NMPXFRIETHEN

120)  hive job B4 FITHIIT

hive AT H Y job RFRBECAMINFERNITH, MRZFEAKNKRB AR, REFFHITH
7, BOHITRIASE, MEEW hive B EZ MR, BLMBEXEMEARAKR, WO
T, B HATRE,

set hive.exec.parallel=true;

set hive.exec.parallel.thread.numbe=16 (k1A 8)

121)  hive job BUL LAt LIIT

set hive.exec.mode.local.auto=true;

L— job HERMN T MHIRMES e E EF AR,
1. job HYEIABIRR/NBTUNTFSE
hive.exec.mode.local.auto.inputbytes.max (EKIA 128M)
2. job 9 map £ NTSEC
hive.exec.mode.local.auto.tasks.max (EKIA 4)

3. job By reduce FEX I 0T E 1

122)  hive job HILIL job &FHEEN/INSTHE

AEFHTEEXFNEE, FEHPRE/NE IHSBHREH (FlelnputFormat 24K
BN B splito split B NEURE T map BN, T BX 2\ ARG TRS [B] 453148,



ERER N RIFRE RFNF A

R

set hive.input.format=oar.apache.hadoop.hive.gl.io.CombineHivelnputFormat

XEME, MESELZA split DA EFFHR—. EIFHIXMHEEH mapred maxsplit.size BRHIAY
KINRE

123)  hive job BILIL job &FHEH/INSTHF

set hive.merge.smallfiles.avgsize=256000000; 3 & i X4 K /IVNTFIZE, BEh#E job &
F 3045 set hive.merge.size.per.task=64000000; % & & 3 = JF B ST A/

124)  hive job BIfL1L JVM EFIF

VM E AT INER VM EBIZERE— JOB R EHEA N X

set mapred.job.reuse.jvm.num.tasks=10;

VM EF X hive FIMBEBRRANEN, FalEX/NXEHNHRIE task FH L HHFR,
] B BB AT E]

LR XMEFRREBET K, AAF L job ZF reduce E5H. 2R reduce FEEE T
X, map % G ANRBEREEBRIIBER, XHEEMELRTRLTES

125)  hive job BYE L E4aE

HE] 4 mi = AL IR hive ZIEHMIZ A job Z (B AV R

hiEE4E, BOMEFHOEIEE, TEERE FTHTEEREIRFEIE, EF—1TH5E CPU
ENMNERETR

set hive.exec.compress.intermediate=true;

set hive.intermedia.compression.codec=org.apache.hadoop.io.compress.SnappyCode;

set hive.intermedia.compression.type=BLOCK; (3% BBikri#{TE%E)

hive 18 &% % A9 L 48

XA MR FE— N EFAUR IR AR X DR RERFHOEIEE. S AR/
= 8]

set hive.exec.compress.ouput=true;

set mapred.output.compresssion.codec=org.apache.hadoop.io.compress.GzipCodec;

set hive.intermedia.compression.type=BLOCK;

126) Hive 51#% order by, sortby , distribute by , cluster by RIX 3l

Order by

SR AERNEIEE— reducer LT, BEINEREEEKA FN. BB TARIF LT,
PTG LR AR

sort by

HEFFREEEZ A reducer T, ZRURBRIEEBEF. TERIEBAEEF



B, &£/ sort by HZ reduce FERT, TJRESIERK reduce B EIEEETTINES
distribute by

o URIEEA reduce LIBHIRSCEAEE. B ATHF

cluster by

Cluster by = distribute by + sort by

127)  Hive #iEbRENHE

1. fEREIRREAE- - RIEE 7 ELBURE

SELECT » FROM tableA TABLESAMPLE (50 PERCENT);
2. 1R REIRREAE -~ TR R/

SELECT » FROM tableA TABLESAMPLE (30M);

3. BB ----- T8 R B
XEBREENITH, S Map PHEEUE n ROWS
SELECT » FROM tableA TABLESAMPLE (200 ROWS)

128) Hive £#EEWME

|

table_sample: TABLESAMPLE (BUCKET x OUT OF y [ON colname])
H x REHHENEERES, WBSM 1T, colname RG], v RRBNEE.
1. RWH BRI E DL

SELECT count(1)

FROM tableA TABLESAMPLE (BUCKET 1 OUT OF 10 ON name);

& tableA FREVEIERENL LT 10 M@, FEE—ME

2. BR MRAEEZSIWT, BUMXHEHM, BNESES—R
MARREDIFT 10 M

BT

SELECT count(1)

FROM tableA TABLESAMPLE (BUCKET 1 OUT OF 10 ON name);
ERMRXFHIT

SELECT count(1)

FROM tableA TABLESAMPLE (BUCKET 1 OUT OF 20 ON name);
MEEE—MREE R —F R

PEFMAR D FEHEX 5

EL0BNERMETE, TR SAWAENETOEIE,
KOBFTAMEE, ZFAMESEREEREEE, LotE, Bt
129) insert into #0 override write X3

insert into: RE—IKRPHEIESE H—skFkH



override write: BEZRHRNE
130) order by 5 sort by BJ[X 5l

a.hive 19 ORDER BY iBA) 1k REIBEF MY sql 1BEMEMEL. thEeXNEWMERMEB/BHF,
XEREMBNEIESZEE— Reduce %5 £, INSSRAEABEMNBERT, £HEX
=/E,

b.SORT BY RE& BHIF, HEHIEH A reducer BIEHHEF, FLESR £ reduce 515
ST, SORT BY RBERIEEA reduce WM B F, MARRIEESSEEF ~hive FiRId set
mapred.reduce.tasks=3;3R 1% E reduce HYEIE+

c.— /AR DISTRIBUTE BY T %45 i F B #dE X 93 B AR [EAY reduce 3 DISTRIBUTE
BY K9 ERX A SORT BY W9 EX4HREIRY, of XA CLUSTER BY kX% DISTRIBUTE BY with SORT
BY

131)  hive 2 X IfAFEIREE LB —1 X

Create table logs(ts bigint,line string) Partitioned by (dt string,country string);
Load data local inpath ‘' /home/hadoop/par/file0l.txt’ into table logs partition (dt="
2012-06-02',country='cn’);

132) HIVE fiik?

L/ X HaH*

hive.merge.smallfiles.avgsize & 4 5000000

0 map &, TIRS hive BITEE

set mapred.reduce.tasks=10;

2.map join

KNk join BHBIE A hint (977 4&7E join BHE A mapjoin,

/*+ mapjoin(/\3z)*/

3.hive &3]

A REE, ROEIMERHEHEE, MOXRMUSTX, BN RAEFFEFEANFR
S5AREARMER BN ERTTE

6RERFURIE REBZE—sq BREZHZE

7 join BE/NFRIFE join 18

8.9AR union all FIFD MK T 2, FFE union MR EHREKR, NIFAHKEZA insert into 15
CIp
184k, NF M BaiE

2.0NTHhEE, B XFR, #f join ERRES R
3.mapjoin

4.0& 5]

5.5 where 5 join

6.1/ NEYEY sq



133) hive L FNEREFTHE, SEWLEER

hive FIEIEIREVE4E: database. table. partition #1 bucket.

1.Database: MY FARHIEEEMHEZE (namespace), EHEARKHEAFHIEE
BN MR B B A B A SR EE SR T

2.3 (table): hive H9ZRIZEE E RTFE A EIRFIER A& R A EUHRT 2 A9E L o BB 4 A% .
Hive BMRA AMKE —FIYFEE R, XMROEBIEXHFHEE hive EIECER, —F
M SMERFR, X FPER AYETIE UM O] X FFIUEE hive BB EINBN D HRAXERSE L, oY
BE hive HIRCESR (R hive MEIEECEHLEE hdfs EM—1MEX, XAMEXRE hive
IR FENBIARRRE, TUME hive WEEEXHEH#HTRE, REAWSHFMREITEE
ER),

34X (partition) : hive B4 XML& ZARTE 2 X 5" AYE XS FR AV BRI TTHEBS X 7 B9ANL 51,
7t hive FiE LB M ERNEE X (hive WRIFFERBEE—NXHE) TH—NFEX,
XNMXHERNBEFHRERNEXNPRINEF, BELFEREEZRAATESIANSXT]
ERMENTE, HIXAEXH, PRIITEREMNENTE, MR, BAREX
M5 FF g TR B9 B A ER .

A% (bucket): ETEAY table F0 partition &2 B &R FIA9IF2 83, bucket N2 XFEIEEREL
PEXAEA &R0 EdE .

134) hive 5 hbase BIX 7l

hive :

THEERAFAE hdfs 1, DA hdfs % sUORAEEUE | WUH N hive HhER 4S5
23X FFsql 1EE WA MR

3ANRE SIS A

AR Hd BB

Hbase :

1.Hbase H CLHFE iGN

QAT sql iBEF |, AHA MR

37T BASZRp SR 44

AR EAE R, 6 R AR ol L R A



135) hive SQL i&Ef)§ select from where group by having order by BT
5 2

from--where--group by--having--select--order by,
from:FmE MRS TBEFRAE RETE
where:id B 3k R A9 % 14

group by: 2Nl ¥ - mEid JE H A EEES

having: ¥ LT 2 &4 42 B8R 173 IR A 514
select EFEREPHIHNT, HINATTHELE

order by #ZBR+ AR INFFkZEFIR B ETE

136) B3 dim_city.txt 2nfaInE dim_city Fh

load data local inpath”./dim_city.txt" insert into table dim_city;

137)  hive 2{AJ4% T~ 3% table_1 IR

coll col2 col3

ab123

cd 456

TA:

coll col2 col 3

abl

ab?2

ab3

cd4

cdb

cdb6

create table table_1(coll string,col2 string,col3 string)
select coll,col2,name from table_1 LATERAL VIEW explode(split(col3,’,")) col3 as name;

138) HIVE ##EES ORACLE #iEEB 4 X7, Bal HIVE #3EFEA 35 W0
e R 3?7

a. BWIBS. BT SOL H ZHNAEHECES, Bk, T11EX Hive MFFMHRITT
%K SQL MIEMEIES HQL. #E SOL AAMALXBZTMURAENFER Hive #HITHX.

b. BIBEFMEAE . Hive 2E 7 Hadoop = FHY, Fr Hive MEIRERE iS4 HDFS A
B9, MEHREN T IS HBREFEREERE LA GREF.

c. BRI, Hive FIRBEXTIIMERERN, U TUNEHAAEE, APEXEE
BAFTEEE=Z"EM: JI0BRA (BEASE\CLWX01") . T0RF  ("\n) IR
XHHERI % (Hive REIAE =X TextFile, SequenceFile X% RCFile)., BT
EMBEEOIRES, FEEMAAEIERTE Hve EXHEESNOEEE, Bt Hive
EMBAETRPASHEBAGHTETEN, MARBEHIEARESSERNEERN
HDFS B/ . MAHKEESR, FRNEEEEAENEFHESIZE, EXT B CHEERS.
FrE#iREsZR—E AR EFME, Eit, HEEMREIENETES LRFER.



d. #UEEH. BT Hve RHNEHECENARITHN, MBECENNETREZEIMN.
Flt, Hive RAXFEXNEIBEBMNLE AR, MENEBEBRENBENMEFHETFH.
HIEETHEERERRTELEHITIENA, FEILLTTIEER INSERT INTO - VALUES ZRHH
¥4E, £/ UPDATE - SET {SBEE.

e. 5|, ZRERYIE, Hive ZEMBEIENIEFASNEIRHTEALIE, EEFAS
AR ITHE, FibtE B NEIERNELE Key B ES|, Hive Bif$dET#E &4
HEERN, FEENAMEBENEUE, FibipRERKS . BT MapReduce BJ5IN, Hive T
UFTiAE SR, FIWRIMER A RS, NTAREIEENHE, Hve MATINEILELSE.
HIEER, BESHN—AHEB/LNFELRS], AT OE00%5EZG0EERNERE,
BURETTUBEREMNME, RIKNER, HTEHE NARERES, RET Hve RES
TELEIRE N,

f. 1¥7. Hive X ZHEFHNNITREIRIT Hadoop 1RHEAY MapReduce ELIMAY (1L
select « from tbl FIEIHAHEE MapReduce) . MEBIREBFH B CHHITSIE.

9. TR, ZRTIRE|, Hive EZTWHIEHNAE, BTRAERS, FERAEEN R Rt
TRBE . BI—1FE Hive FIITERSMNERZE MapReduce 1EH. BT MapReduce
ABEAERSWIER, FILEF A MapReduce #117 Hive &R, hEHRSWIER., 48
X, BHEENHITERRM. HA, XMIZHE KM, BIEIEIER)N, HEIERER
FBITEIEE AL IRAE N ORT &, Hive MFTITEERBEAIMHMLE,

h. A EM. BT Hive 2% Hadoop = EH, HEItt Hive I EBMEF Hadoop
MOy BEE—BM (R EH&RAR Hadoop HEETE Yahoo!, 2009 fFRIMIEAE 4000 &
TRAER). MEBIEERT ACID BXHRRE, ¥ RITEFHER. BaimLHENIFTHR
JEFE Oracle IR FMVY REENHRHE 100 BEHA.

i BHEAE, BT Hive B 7SR EIFTUFA MapReduce #1771 E, BT INX
FRAMROEIE, SN, HEET I FNEEEIRR ).

Hive N $FAY % £ decode.rownum.to_char.replace.||.nvl.months_between.add_months.
rollup. cube. rank() over. dense_rank() over. row_number() over

139) FRWMNTREIEIEREIERAER, 7 AISEB(1)IZ8IEE HIVE EFiE
F.2Q)BIEENBIFRERD,S)FERAMERIER,FH HQL 41t 2014-12-31
MWEAFHL A P LM ERE BIERA X test.txt FEE D EIFFA|

140) RS HIVE BENXE#SEI ORACLE #32EF#Y addmonths EREIHEE,
RIGE%E HIVE B ES

addmonths(data a,int b)REITIRE B 2R KA ANBE) a £14 B BB EIR £ 072
141)  Hive MIFHFIETHLM?

hive BY&EHIBT (if. coalesce. case)



142) EiEH hive EHEARM A HEFR SR 01 a f5mE b (A FHER
TR

Select count(user) from wurlaa , urlbb where a.url = b.url;

2.8.2 BELIELIETE

143) BERFHEE, ERREXBHRBEEXESEZHAE IP

&, BRI —BEXEEEELAMED, SNGENATEZ

IP NEBEZERERN, &% 232,

PRIARTIAZFREM hash ¥ ip BEEGARST, REHITSRIT.
BEANATHAR BARX—X, FERHNEENBEHH IP BUHR,
BENBENE—NRXHH,

ERE P E 32 fum, ®FHEA 2732 4 IP,

EAET] IR ARSI A9 775%, tbandE 1000, AR SCHERES 4 1000 NN,



BHRESNNCRHIARKE R P (TUXRMA hash_map #ITIRE ST,
AREFREMRRANILD) RAERAME . REHEX 1000 MRAH P 5,

HHBNARRAR P, BIAMK,

144) BRSIZBSBEEHASXHERFRFERRERNAERERIICR TR,
BMERSMKER 1-255 F75.

BREERE—TAMNMLE (XEZEEMNEEEILES, BREEE 1 TA, BUORKE
BEE, Fid 3 @A

—NMERENEEEES, RPTHETCHAPES, BEREENT.), BRETERIN
10 ME@EE, ERFEANAEFEAEERT 16,

AV Top K BiA, RRAEXRBXERLHER.

X, GHNRAEZER £ AWNXMEEHIERLE, £ O (N) MEERA Hash
RERHE RIS B0, ERMEXANEURLEM, it TopK, EEERENR N_logK.

BN, 1BBhi4EH, RATTINE log BROEEREHRIFE/SE0. FEih, #iH—D KGZ
BESE 100K/N/NRE, REBFA 300 FAY Query, D RFIRITZHITIIEEATIA, K
ML EEZERE: O (N) +N=*0 (logK), (N % 1000 7, N2 300 7). ok,

E%, F1F BEEREX. I#F XA tie &, XBFEHEFZEWELRRE, REE
WA 0. RIEM 10 NIRRT IR HATTHE .

145)  H—A 16 i Ahw—Ast, BAS—TR—MA, W0ANFE
T 16 T, WHEREANR M o BERERSH 100 M.

TR RFEXEH, X TFENE x, B hash(x)%5000, REERIZERFE 5000 MM/
£ (IEH x0x1,..x4999) A, XHFFMXHARBE 200k £H, MREFNENXHFBEILT
IM KN, BT BB T AR ET T, B0 BEH NN/ NEBREIE 1M,
SN NS, SEit A R B IR AYE IX R AB RN A98K (BT AR A trie #4/hash_map ),
FHEEHMMERE AL 100 ™ME (TUASE 100 NMEas9&/NE), FIE 100 MEEAE
NHMRFAN A, XHEXBET 5000 N, T—DREEX 5000 NCHF#TIRFF
(EMERFFHF) HERT.



146) H 10 ™"l #, E4MXH 16, EMNXHHNE—1TERNEBEAF
B query , BNHERY query #iAJREE S . ERIRIZEE query HISIEHE
Fo.

AL TOPK &k, BRAENT:
FE L RFEE 10 X, %288 hash(query)%10 BIEERYE query EAEI RS 10 4
X (IEA) B XEFMERNXXHENMIRNRAD 16 (Ri1& hash REEMEVLA) . K
—BREE 26 ZANHEE, KA hash_map(query, query_count)3E 41t &4 query
IR, T RS/ AFHE R R E IR EOH THE R . BHEFER query FIXTRZAY
query_cout i 2 X, L_7F$ SE7 10 MHEEFFRAOXHE (ITA). XX 10 NXXH4#HTT
BHHAF (RHEFSIHIMNEFEES) .
TR 20 — % query HEERARY, AREEMNREBLRZME, X THRERN query,
— R M
MO MMAZIRNEFET . X, RN ITURA trie $/hash_map FEHEERZITED query
HIERE, &
JEiR IR S R/ /AT HEF R T LT
TR 3 5AFE 1 EM, BEMSE hash, DEENXHRE, TUTESANHERLE,
XARPHR
F9ZE4sk 4032 (Eb#0 MapReduce), REBEHTEIT.

147)  4H/E ab AWM, &HFM 50 24 ud , B url & 64 F719,
REIRSIE 4G , ILIRKY ab THIFEE url ?

FE 1 JUEHEANXHRIKRNA 56x64=320G, ITITKFREREIN 4G, IR
TREHZEEMBEAFFLIE, ZEXRSMAEZNTE. BAXMH a, W& url K
BU hash(url)%1000, REREFARFBHNER ul 93 FMEE 1000 NMNXHE (IEH
a0,al,..,a999) A, XEEANNIHFHAAA 300M, BAXH b, XEF a HEHRARE
url 9BI7EEE 1000 /N (ATH bObl,..b999)., XHEAIRfE, FrE TJREMARAY url £B
X AN (aOvsb0,alvsbl,...a999vsb999) 1, Rt/ NXHERTTREFHEH url,
REFARERYE 1000 X/ xEdhEE url 81T, KEHNXHEHRERE url B, T
PUBE AR —ANNXHER url 7658 hash_set . REEBH A —NMINXHHNED ul, BH
EEENAHWER hash_set 7, WMRRZE, BAESHEHN wl, FRXEGEEE@HTILT .
FE 2. MBRAFE—ENHIRE, TTUEA Bloom filter, 4G RFAMT MK 340 12
bite KEHFA—NXHHAY url 65 A Bloom filter BREY 43X 340 1Z bit, REHRMERAH—
AR url, EZES Bloomfilter, NRE, A4IZ url MIZRERWN ul CEREE—F
KIFEIRZK) ., Bloom filter HES7EA BLOG WifHlEid

148) £ 2.5 LABYPHREAEENEY, , AFEABURTANX 2.5 1

gt

FE 1. XA 2-Bitmap (MK 2bit, 00 RAEAELE, 01 ReEIW—K, 10 ®x
ZR, 11 TRX) T £FERAGFERE, EUMIERZ  REREX 2.5 {210 EF Bitmap
R RAL, NERE 004 01, 01 & 10, 10 R¥EARLET, Fr#==EF, &F bitmap, I



R AE 01 RYEEHRH AT,

JIR 2. WUXMESE 1 BEUNITE, #TWMNXHNTTE. REENXHERRER
EENEBY, . RARBHTEAF, IREREENTE.

149)  —AXARXH, RAF—FH1T, BIT—ME, EXGITHEFRREL
IMeveEy 10 MA, BREERE, KHEEERES.

AER 1 XBREEMENE. B tie MEITEMILIARE, BEEXEZ Oh+le)
(le RFBPENFAEKE). RESHLLISMENF 10 ™M&, T UAHERIH, i@

HBHREZHE T, BHEERER Oh+gll). ril2MNHREEZRE, & O(h+e)5 O(n+gl0)

REKXA—A, K. 100w MFHBEEAN 100 M. EREAEF, BIESERE

7, A% 100 M ENRNET . EFE R 0O(100w+gl00),

R 2 XAREHFHNER, SR0EZEREERLHMAN—ER, HMEtkHAN—Ts

7ELb 100 ZH9RTE, RAGSHEFE AR, BT 100 4. EZ&E R O(100w+100).

7% 3 XBBEIEKE. ®BET 100 Mk, FHF, 128K L. RE—XFERR
TE x, SHTFFR 100 MTERSRNNTERL, MREEXMRNHER, BLEXAN
BNRITTERMBR, HIE x FIBEAHFNBE, BARFS L P, RRER, MERET
FrBRITR. E2&EH O(100w+100),

150) B—TAFERE, FEE, UXFAXHNIENEE, —1T—%, FEE.
M 5 HPhEtE, KRHEESHI&EZRIAT 10 &

DT BMAEREHF, ERBE—K, REEEEZHE 10 %. ERHFNELIELE
&®=IEA nign.

o |1 1& it — hash_table, hash_map<string, int>, KXIER—FHEERF, MEZ
hash_table &9, FAESZITEE R, SEN%IF—KES 10 ZFHNEFR. XHB
B—Reee sk & Z AT 10 &, BEEREA Oh).

KB

1. #include<iostream>
2. #include<map>

3. #include<iterator>

4. #include<stdio.h>

5. using namespace std;
6.

7. #define HASH __gnu_cxx
















R g++ HwEFEMT:

g++ main.cpp -0 main




SIS XA A msg.txt
=7 /main < msg.txt
B ERA:

maxlength (string,num):

(RALEC 1442 .5)
(4IPE#B T 6)
(HEKIENE.8)
(KL TIE.3)
(FEHKIE,3)
(FAZRIRIN.3)
(EIRIRIE.3)
(REWLRRERK2)
(BIREB3)

151) B 20 Z5F%E, BFBENKNME IKIMAE, SFEEE—IHE—
By u_int64 B9 id, BRI —MEZEBIER S, R id SREVEEE, BX: A
FHRS, 16G,RATREFMARNFRIR, RAGESMAIRIEIE, FTF HEE,
MEREAZIRE (BHEZEITER)

152) R4

BALGEABENERE, FEEAMMSESE:

(1) 1Gb = 10°bytes (1Gb = 10 {25 %5) : 1Gb = 1024Mb, 1Mb = 1024Kb, 1Kb = 1024bytes;

(2) EARRER, HBAREA, Br)heBm, NEmRtPEEeRRML, (SR MRE
ERATFERERANE BREBBNEKRE AFENERT.)

(3) MRS EERITE hash()hm. EA x AFFF&E/url/ip, m A/NalBEEE, tbanit
— AMNARES #1000 4, m=1000;

(4) R0 SEEENEIRLEH: hash_map, Trie ¥, bit map, Z—XHEFH (AVL, SBT, 4T
BA)

(5) top K il R K NMARNE, &RNKMATRAE. (EFAHA? BCELKLESD
INEF, H—TEEET.)

(6) AIRAEIRT AHF: WERHEF/HEHF/ A H /AR HEF

—., Bloom filter

EASEE: TTRARINIEIRT R, HTEEAHE, IFEEARIXE

BEARERES:

ST EIERIFRE S, fEE+k DRI hash FE. ¥ hash RETNENAEAE 1,
EHRFAWREIFE hash REXNVAERE 1 WAFE, RPEXMIBHARNRIEEHRD
HERE 1000 EFHN. ANt AZFMHE—INELBANXET, BAAZEXBFINHMNS
EEHMAOKET. AT EEB#HFE counting Bloom filter, Fi—™ counter %X
ERENAEA, ool TR T .

EE—MHEBREENEE, DERBEATE N n, BEMEE m BKRNE hash EEL
ML, & hash BEANEL k=(In2)x(m/n) M EEIRE &/ HEFEREAKTF E HERLT, m £



DEET ng(l/E)A BERTER n MTEMESR. B m BRIZEKRLE, BAERERIE bit
BAHEZD—¥H 0, W m Fiz>=nlg(1/E)<lge K#EFEZ nlg(1/E)1.44 f&(g KT 2 A
JREIITED).

EAMTFRAMBIEEIRE A 001, MILE m RABRE n B9 13 &, X# k KHEE 8 1.
ARXE m 5 n MENARE, m 2 bit AL, T n MRUTENECARMEFR
EAETENNR). BEENTENKESRSERS bit 8. FAIXER bloom filter W17
FEBEEHETEN,

R

Bloom filter & EHRMTERFEIMEAF, A k (k ABRHFRENE) MRFVEEL 1
RRTTEERTEXNESH, Counting bloom filter (CBF) B s — My BAH—A
counter, M XFFT TTEHIMBRIRIE. Spectral Bloom Filter (SBF) ¥EE&ETERHNHIN
REKER, SBF XA counter ARYR/MERITMFRRITEEIURE,

] @ S5

2R AB WA, BEFH 50 {2% URL, §% URL 1A 64 =1, REREIE 4G,
ILRIE AB XEHRIAS URL, tNEE=ANTIE n NXXHIR?

RIBX AN AR E TREZN S A, 46=2/32 KHEE 40 12+8 K#EE 340 12, n=50
17, INRHRHEEER 001 EBEWNAME 650 {24 bit, WETHME 340 2, BMEHFR
%, XMURSFERHER EFALL, FIMIRXLE ulip 2——RE, TR ip,
MARKEET

.\ Hashing

EASEE: REEK, MBRANEAEIRES, BERERLEETUIBARNE
EARERES:

hash REUERE, $IAFFFE, BE, H7, BEEHERM hash 777k, RELIE, —FZ open
hashing, R A$IsE%E;, B—FREE closed hashing, HFRFFHbIE%, openedaddressing.
Vg

d-left hashing HfY d EZ M HER, BAIEEMXANE#, F—F 2-left hashing, 2-left
hashing 8RR —MRERSBAKERZFNME, 230 T1 0 T2, 44 T1 F1 T2 4
PIRE—MEHRE, hl fh2, EFEE—DFE key B, BERAEMEHREHTITE,
BEFAHIE hilkey]F h2[keyl, XTRERZE T1 FHY hlkeyLEHM T2 Y h2[key]
NE, M—IMIBCLEFMEN (BRIEN) key LHRE, REBH key HEEHE DAL
B, MRBH—HZ, LA NMIBEEBBASHEEFET — key, FIEH key FHEEL
W T1 F3RAF, 2-left hEMETIR, HEZEKR— key B, DGBHITHEKR hash, BREL
AAILE

o) @R SL A5 -

1) BEREHE REREEBHOEERAERSHB P,

IP NEEXEEERMN, &% 232 4, FIATINEERFEA hash & ip EEFARE &
E#T%T.

=. bit-map

EASEE: THTRIENRESE, HE, MR, —BRREIEEER int B9 10 FEUT
EAFRERES: £ bit HERKTRETERESHFE, b 8 fIBIESH

R

bloom filter B AEMEXT bit-map BIY &

o) @R S5 -

DEMENXMHREE-—LBIESHE, 1518 8 i ST FESHINL



8 fIf&x% 99999 999, AMFEE 99m > bit, AH#HE 10 JL m FHHREFENT,

2)2.5 AN BEAREARAEENBHRN ML AFEZERNEUBHIX 2.5 2B,

¥ bit-map ¥ B—T, A 2bit Xox—NEENT, 0 RorkHIH, 1 RorEH—XK, 2 &
AHEIL 2 RERME. EBRNAA 2bit kitfrdkar, FNARA bit-map BIEJRHISIIR
XA 2bit-map.

Y.

EASEE: BEEER n K, FE n BN, HITIBARE

BEARFERZE S &RARHEKRE n /N, S/NEKRET n K. 777&, LEAOSKRET n /), AR
VP TRERAHENTEATER, MRT/NTFRATE, WRZESEBIMERATER, XHEx
EREIN n MEBRER/NM n 4. BEAREIEE, KA n /N, n XN ERNAER,
X PAE BRI BEMENE n TR, WERS.

T E:
Wi, — PMERAKES—NRNEEES, TUAREF PAIE.
o) RS

1)100w PNEHFFERABB 100 M.
BA— 100 NTEKX/NER/NHERD T,

B WEBRIGT -~ AR [Haz] MEE, BEHE 15 H

EAEE: % kK, P, FEEFEENHFELARERER: BATTRTEERK,
TFBEESUR, ATMBEZ Ry, BLHETTE, AEREE— 1T UIEZNTEE
W7, TIBEZ RGN, WERE2—MFIF.

VR

o) @R SL A5 -

1)25 A BHPHRBEAEENELZN N, AEFEZEREUETAX 2.5 2B,
ARBRERRE, BN 223252, HMNTKX 2432 My, WA 278 X
HtWAENXHERR—IXE), RAEREHESBEARNXE, AEARNXEHETR A
bitmap B MEEBAT . LHMRHRAER EBHNHETE, Mo LURTENBRIR,

2)5 124 int FLEMNAIHAIEL

XA FEE FEBANEREE . BEBITE int X9k 2016 MR, AREEREESRITE
B BN EMEBNNE, ZBRINRBESITER T XA R A ECE 2B X 5, ER
EXANXI A JLRERGT R R A REE ZRABRINR G E XN X F Ay AR
BHTILT . Lhrt, WRARE int  int64, AT IUZT 3 KXFEHIKX 2B oJ &K E)
TMEZNER. RITER intéd 2 2724 MR, REHEXHNEILRE, EF
ZXE DA 2020 NFRE, RAEHERTXENE/LAH, AEFRXEENEN IR
B 2720, T IEEFIA direct addr table #EFT8ET7 .

75 BUEERS

EASEE KEIEENEMNE

EARFELRZE S FABENRITRITE XEEEIRMNEMSE R TLHIE,

+. EHEZES] (Inverted index)

EAEE #BERSIE, XBFEH

EARFIERZ R A EHERS]? —fR5777E, HARGRESXEEATE N A EE—
MXERE AT IFEMNENRE . MUERXAH, THR2EHRSINXA: T0="it
iswhatitis" T1 = "whatis it" T2 = "it is a banana"

BAHESE THAREXHRS]



"a": {2} "banana": {2} "is": {0, 1, 2} "it": {0, 1, 2} "what": {0, 1}

R what"is"f" it T N EEHRE.
ERZRSIFEAERAREFHEES N XENEEANTIR ERRSINERTFERES N EEF
WMEMEXERNES MR EERE T ORIEXFNEE. EEQRSIF, XELETH
DHNE, BN EIER T N EMESNERSITHNFY . il XiEiEm T Ee8 a9
EE, MRERSINISEEFREDTERENXY, RESFBEIXIMRENXER.

R

ERAKAE]: XHERRSG, SRPBLEXGHEETERE, LLNELNFZFRL X RBFRE,
J\\ INHERF

EASEE KEENHE, £E

BEAFREBERES: IMEFNAFGE BEREFMESNEREIE, SMHEHFN
TR
o) ZR S

DA 16 KIM—IXM, BEES—Tf—NE, EfNKNFEd 16 M Fh, AfF
BRE&IA/NE IM, REFHESH 100 ME. XMIERERBENS R, WHA/NAL 16
NFEDH, BERRFERE Im i hash FLARE, FrIXTTRUARAF. AFETUERAZA
XM

j-l;\ trie 1%]'

EASEE: #UREX, ERES, E2BIEMENT RARTE

EARELES: KUAR, TEREFHRTAR
VR E4HEXI.
o) RS

1).F 10 M, 840X 16, BMXHNE—TEERSERFH query, B0 XXHH
query #ROJBEEE . BERIZE query BIEHER.

2)1000 AR, EHFERERNER) FELEENSHELE, REBIXEEENTH
B, BREARITHLI?

N FEMINEW: FHEMNEERILKS, BERIERE 1 T/H, BURBREEER, T&@
i 3 BAN, N8I 255 FH.

+. 9 INAIE mapreduce

EAEE: FEEX, E2EIEMENT MUNRARE

BEAFRERES. BIUBRAEARMNYIEELIE, FUENS, R4,
TR
o) ZR S

1).The canonical example application of MapReduce is a process to count the appearances
ofeach

different word in a set of documents:

2)BEHIENHE 100 SHEKT, BN ESHSITHXMEIERN TOPI1O0,

3)—HE N Misz, BMIHLE N M. BMIHEZHE ON)IMEIFFT ENERE.

anfaf R E N°2 NMERIH L (median) ?

L8 o) @A

FFF or 28R (FEE), GitHEAEIRERZHE N MNMUER /P BEMER: o—X
EARE, FT—RKEA.

o] R trie W+, FUEERS|, WaoFES ST, hash, HITE, TG,



SMEEFR

FrBM R SR —RIEARNT, LR ENIZIEEGREERENEIEE. IREERFEIRT A
W1, BT IAAEIEREFH, (L@t map, hashmap, trie, AR EIEHITHITEIT,
L REEFEFLEENLICREARE, BNTUFA—MEREP IR R ZE N
NI, YRXESEAEIF RGN, FANTESHITEERE N ARERS.
MRHIRTEBANNTTF. —AEBANTINERE EEF T EREHEEOE NE X FER,
TN TR FHREREEE L, MAERNE, XUTNUSERBENFET X, 3R
EREEGNTE BeUdMXANHRNITE, EALHE map-reduce I, HETRUR
BEBERFICEIE hash(mds)EHE, BEIEZEBSEENSEIAROY T, &IFTRILE
BD BTN —REANRE, AR FRFLESMHOEESTTE, KhFREH®E map.
BIERE, SMFREEHSENHIAEESHE N MUE, RELAR, EEFE
BIEHR R IR R Z R N NEIE, XLPrERE reduce 31, LR ETTREEER
BRI DB AR F E#HTHE, XINETEBIERNEN. BA—MEIRTREH S
FARREMNF L, A —PMUTRZEELRES—MIFLE ANETREFEERHEEHEN
IR, LLHRNEREIREERZ A 100 4, FATE 1000 TRIEIESHE 10 &=
F, #EESEHIAERSHE 100 4, AHZEXHERERIEKEIEIEMNSE 100 4,
FALLMHIRE R ZHE 100 MakE 1 A, BREEDET 10 8HF, XHE
HELRE 1 T4, BREXENFHEZE 1000 M= BTHFBLEE MDD HE—EVFL
B9, tbanE 1001 S, XHEARER 1 ANHNXNMESEELR, ERIMNELSENFEY
HIURE &L 1000 MEIEAH, BREUE, EATEEFEERENERN 1001 MI%XE
BE, AL B EIEREN D B AR F L, MREERE hash FHEKEMNRHEZEIARR
BIVLF LRI, iEARRE MY AIE— M ESEE .
MIMEFNAESEREREN 10, IEXEAERE. MEENSHERAE, BITUATFEN
IRA, gt SNEERBENSCE, MRS NRENTFXH, REENRIE, 4T
B2 IEHATIX L B iR 49 R H ISR # 47— AN VAT SEBR B Rk o] AR A — N oMEEFR Ay V3
=,

HIMEE UEEIEVITE, SRR MNTMNBEEE5EREEEY, REPLEIELFRTH
WRZHPBLAFEA—NFH, FHEIMETURARF,

2.9 Hadoop HA

29.1 FiR=

FESZ R R EUEE &K B - -Day09.pdf

1) Namenode HA

HA(High Available), & A, RRIEV S ESEMNERNBRATR —BRBEFINHFANIUL
s, 24 AR (Active ) & &AW A ( Standby) ). AT FHARF



WS AGE

NN & HDFS &BMBESMES £ HA REIMITEARREBERLT, HA ERNARES
—HH, T BN EE. BE. BP edits REHEXMH.

QIM/Qurom Journal Manager EARIEHZA 2N+1 & JournalNode 7%fi EditLog,
BARAEHIEBEER >=N+1 REBNFNBEHAAIZAE NI, BEASEKXRT

7 HA t##RT, datanode FEHRE—MEHERE—D NN g DN,

FailoverController =ZE&F="HF:

HealthMonitor: 2 NameNode Z7&4LF unavailable = unhealthy JAZS. HENAL
RPC 18F NN #HR #9775 5E B

ActiveStandbyElector: M52 NN 7& ZK AHPIRE.

ZKFailoverController: 1T} HealthMonitor #1 ActiveStandbyElector BZE 4, F &I
NN BPIRTS, 756 zkfc EIATRMBAR fencing (thELENR D) .

ZKFailoverController FZEER:

BEEN: BEMMNRTEEN NN ZXERERNGS, Mk#BERD NameNode
R TERERE, MEVSFE, OBkKE, BA zkfc EtRcELT—PA

SIEEE: R NN Z2EBERM, zkfc e zookeeper FRF—NMTHMNSIE, W
&R NameNode ERfiERZ Active JRZSH], FB4A zkfc BESFE Zookeeper AEH— 2%
RUGMRE KA znode, HiXAD NN R, XA znode BouwMig, AEEHH
NN B<BEXEY, AR AIE NN, BERFRICIRESA Active

LM NN FREFN, ESBEXIM zookeper, KMELZE znode 3T, FLH
)& A Standby RIS, MEERER, RIESTE, FEIR BIXXIFHE
ZHE 2 N NN

master %2 BITFE zookeeper HAEFF—NEEREH znode, KL HIAY
PANE, M HIETARS NameNode 4 Active K7

2) yarn HA

Hadoop 2.4.0 fRAFF4E, Yarn SEELT ResourceManager HA

BT HRBRFERELM NodeManager 15285 M@iE NodeManager B9/OBEHLHIEHT
WEHR, FEILRFBEST ApplicationMaster #8585 B#FTIF AL FERN T,

TE—MABE HA K8, MR MYIBEECE K ResourceManger, 7EERATE,
FEHRAAF—NESNE ResourceManger, BIN—1&A. TS AFFHIT:

FH%: EENREART RN, BEA T ATV, EM Active E| Standby,
B ZM Standby F| Active,

Bt ETF Zookeeper, BEXHIF HDFS B HA, 2 N RELEFTREFIMNG
ZFKC sPiP it IR B S 4R



3) HA Hadoop #&

S Z %l Hadoop>Hadoop ha 344 hadoop2 X-HA SERFHEE txt

























29.2 FRARE

1) 8 A 5 A

AEEISERTFEFL S

FEHAT HIRR
EEZABBAING SEEINELRET
BEEHAEE
LT £HET

M AT

Bagk: —MEFRE RS BAS HERE

padoon B BE—AHAEEEAREERTE KRR
hdfs+yarn O A
AR
Eﬁiémﬁm gagAHENER TR TS B
resourcemanager j’%%ﬁ;ﬁgﬁﬁ AEES standby
= — BT 2! ARTTR

Hadoop HA = namenode HA +yarn HA

23 2.4



2) client NESMHBRIEXN HA RME T X

namenode

ATEFHEEEEGE ndfsEHUNERETIERENET.
A

L. AXMHERRIES MRERT? ATTEEEE
Q/ 5. TERBEHEES BARS SMRALTHEES &6 BE
3., datanodef5 Btz

AT RHE LU AL B B2 FBIXR

wEAE FALZ A AR, @ifedits logiiRA
T T T
cliend EIEW 5 HATBIERITR oies 10k

Tedits log

PRIRIRIT AR
RIFEERT FERFATT
MRTRL HiFBERERMK

RHEID R B SRATAREZLE BN

20130101

fsimage BRLH

1. zhangsan BT /aaa
2, lisi B/BT /itcast

EXMHHLET: MBAIEES, mEAKRE?
1. BEERERATH
2, EREAEZPIRENER BRF EERERE

- T fsinageFALFH R, ASRFAATHRSER]
1. @& fsinage R KA EFRE, RETFTHdnAmiTR FEEEE
2. i@ fedits logFEAK

3. FaEEmmERTE

3) QM

1. QAR RS 2. MARESELANEE RERFbEH?
sockeeper : = - B8 §hEES RERIEEAE
iz'l:fc‘ over—Controller

namenode i F i =T SEARNFASNEG: RRRFEE ZEETER—RRFER

2. Wi 15 k. -~ -] - | - [
=] . Hite: B MR Tedits loghIRE Ons1 Stk mINELASRT)
- Acil -

s

293 3. mERXI

1) hadoop HY namenode Bl /EARER?

ENMEVEHNME, BVEEESE cient T3XiAE), RETHTHIERL, EE2@EEH
HITEIRNIZATFE, MRARTRET, ERNTY, NREVHET, ERVREETR
EERER TRERRERIEREE T . ERREANBARARZNIZE T E RN
A REX A, f# namenode Y HA.,



2) Hadoop H =457

SHEETAAENMRE (TFH)

server0l namenode zkfe
server02 namenode zkfe
server03 resourcemanager
server04  resourcemanager

server0b  datanode  nodemanager zookeeper journal node
server06 datanode nodemanager zookeeper journal node
server07 datanode  nodemanager zookeeper journal node

EFMEVTAABAIY GHA

server01 namenode resourcemanager zkfc nodemanager datanode zookeeper journal node
server02  namenode resourcemanager zkfc nodemanager datanode zockeeper journal node
server03  datanode nodemanager zookeeper journal node

2.10 Hadoop BYEXFRH
2101 A ASHINELFR?
Hadoop A9 NN Fi{E FB (B2 AT ZE IR S5 IO IR R 6, NAEH ESLPRE =B oK,

2.10.2 EXFRHISLIN

X% S NN HpEEH . NN 270789, NN ZBAFEHEEIEHE. NN 2BES

By, BET— 1 EF, FrEIEAY DN 124 block B9AFE17HE.

WmTAE:



Namespace

_________________________________

NSt NSk

| ]

b o)

? | Block Pools

h =

5

3

i
wr Common Storage

R

block pool FI#E=, &—> namespace &H —-) pool, datanodes &FEEEETFE
9 pool, block pool Z [BJFIEIRE2HM 7 H), — namespace &4 f— block id Ff &
EIRHEE namespace A, —> namenode Bkt A ImE datanode [ HE

namenodes B9AR S .

—N namespace F1'EH block pool fEA— N EIRE T, MG, XNT datanodes H
8 pool th = MIBk. EREFARE, XNEEBETHMIFAR,

XE 3| A clusterlD AR REHFE T R, H— namenode format Zf5, X4 id &
R, EBEHHET namenode B format B XA id,

2103 FEHA:
42,25 6 T e 1 — B TR ING B 28K 4 R . DN B S & NN BN A T B R E .

M RE XHRGEELEAREZEA Namenode [RE. AINE £ A9 Namenode SEEY
BXHRESGF/SELE.

RE—REARXENEF —EEELEHTRNDE




2104 EE:

EHNEEZEARREN, AFEFAIZEFAEENER LESETHET
RINFHE GBI TN BT RHR T ERHLETHAE T RINEEX

B AR,

XES| AT NameServicelD #2:, €4 namenodes 189G .

F—%: EEEEBEM dfs.nameservices, T datanodes {]i12 %! namenodes.,

F—44: HEA namenode IINXNEER.

conf/hdfs-site.xml

<configuration>

<property>
<name>dfs.nameservices</name>
<value>nsl,ns2</value>

</property>

<property>
<name>dfs.namenode.rpc-address.nsl</name>
<value>nn-hostl:rpc-port</value>

</property>

<property>
<name>dfs.namenode.http-address.nsl</name>
<value>nn-hostl:http-port</value>

</property>

<property>
<name>dfs.namenode.secondary.http-address.nsl</name>
<value>snn-hostl:http-port</value>

</property>

<property>
<name>dfs.namenode.rpc-address.ns2</name>
<value>nn-host2:rpc-port</value>

</property>

<property>
<name>dfs.namenode.http-address.ns2</name>
<value>nn-host2:http-port</value>

</property>



<property>
<name>dfs.namenode.secondary.http-address.ns2</name>
<value>snn-host2:http-port</value>

</property>

. Other common configuration ...
</configuration>

2105 1E

# BIZEKF, BT ID =BaEMN

$HADOOP_HOME/bin/hdfs namenode -format [-clusterId <cluster_id>]

# FH2% Hadoop A &%

$HADOOP_HOME/bin/hdfs start namenode --config $HADOOP_CONF_DIR -upgr
ade -clusterId <cluster_ID>

# T REHBD

$HADOOP_HOME/bin/hdfs dfsadmin -refreshNamenodes <datanode host nam
e>:<datanode_rpc_port>

# REELFB

$HADOOP_HOME/sbin/distribute-exclude.sh <exclude_file>
$HADOOP_HOME/sbin/refresh-namenodes. sh

42 CDH T##hit : http://archive.cloudera.com/cdh5/cdh/5/
CDH (Cloudera's Distribution, including Apache Hadoop), 7= Hadoop
RENZTHH—T, B Cloudera #37, BETFIRERAR Apache Hadoop #ME,
HEMTREAWT, TEEATESHE.
CDH ML=

i 2 %)) 7 7 i

AR A BB T  EIR

%% Kerberos 2 IAIF
XL EMT

THEFZLEFT (Cloudera Manager. YUM. RPM. Tarball)

42 CM
Cloudera Manager &4 7 THEER F# 1T Hadoop FAEIELIEIER
HRESREMEREEENASF, IEFEPEN. Hadoop. Hive. Spark FR%E
MR LR E SR T RARL.

Cloudera Manager B IUAIhAE:

(1) BIE: MERLATEIE, RN, MBRTaSRE.

(2) k= BEREHMNBEERL NERENSMEFRNRZETEAATEELE.
(3) 2T WEBEIMMEBMHATIZH, NHIAEBS B BINBRTE.


http://archive.cloudera.com/cdh5/cdh/5/

(4) &M X hadoop MIZAMHITES

211 InHQ

2111 BRiAHEESR

1 54

AR ASERFERSTAAENL FFEEERIANE, EEMNLAIIE]

B, DR EBEEEIRMRE, PDULRMLAML, =5 M8 HMNuG SR E,

2 FERURIR

FEARREGH, FRESHNARNKELSE ESEIETEMITF#EANE javascript K43,
XML A BRESHACIE— script #8525, 74 src BMER— D 2IRAY js X4, BEAFXA
B s XWX RSHEREIFHT, XN s TEMERENSURIERA,

HEWETHG, s SER—MERNEERERA, XMHRA—RE— M IRBER
HEISHARERF, s SBRENEIRET http RN ARNEBRLRIHHAR, FEisHARETT
SEIZEERNICXEHNERER, BRNUREE http MY LR P iRfPiE—L B TBE
9 cookie o d Tt

1 ) # E K % =



A poiyin w
o i fa] web server Nginx Smsec
IP web server Nginx Sremote_addr
b javascript document.domain
URL javascript document.URL
Vil 5 javascript document.title
FHEE javascript window.screen.height & width
PR g javascript window.screen.colorDepth
Referrer javascript document.referrer
X 08 25 i web server Nginx Shttp_user_agent
&I A javascript navigator.language
-9 7 cookie Nginx Shttp_cookie
W v o 1 javascript HE X R
AT web server Nginx Sstatus
KIE 2 web server Nginx Shody_bytes_sent

1) HEEANRE
<script type="text/javascript”>
val _map=_map || [J;
_map.push(["_setAccount’],” UA-XXXXX-X");

//BEREZRBRSESTRNIT R, —RBTMHGL
(function() {
//BIN—NINEBEY js X ma
var ma = document.createElement('script’);
ma.type ='text/javascript’;
/1 F LA js 14
ma.async = true;
/ARIEWMH src 38R A9 majs
ma.src = (‘https:" == document.location.protocol ?
‘https://ssl' : "http://www') + ".google-analytics.com/ma.js’;
/IBEATTEHENE] dom & £
var s = document.getElementsByTagName('script)[0];
s.parentNode.insertBefore( ma, s);



</script>
2) AlumUERMA
HEEZHEREPN majs WIERESHIT, —REEMOTILHESE:
E. BEXNERANE s WRIKEER
F. AT map #4H, WERERFE XEEURSEFEAPEBEXNEHIRE,
VSRS
G. B LEMTRENEIEIRIE X R BT Hi
H. iER—1EimA, #ERBE http request ZE P ETLE Fin A
IR
(function(){
var params={};
//document W REHE, KIT A HE
if(document){
params.domain=document.domain||”;
params.url=document.URL||";
params.title=document.title||”;
params.referrer=document.referrer||”;
}
//window XF R £ HE
if(window&&window.screen){
params.sh=window.screen.height||0;
params.sw=window.screen.width||0;
params.cd=window.screen.colorDepth||0;
}
//nevigator X EHE
if(nevigator){
params.lang=navigator.language||’’;
}
//#EE) map $4H . WERERFES
if(_maqg){
for(var i in_mag){
switch(_mapl[i][0]X
case '_setAccount”
params.account=_madq[i][1];
break;
default:
break;

}

/1S

var args="";

for(var i in params){

if(agrs!=")args+="&;



args += i + '=' + encodeURIComponent(paramsi]);

}

//1B3F image MR IEK FiH A

var img=new Image(1,1);
/FER BT REE ajax, BR ajax 2 EEEEIFRA, BAMNTT
/1752 s BIARBIE— image X5, K image XS RAY src /B 445 E 5 im
/I AFEESH I T BEER.

img.src="http://xx.xxx.xxx/log.gif?'+args;

hik

log.gif @FimHA, —NMIEMN gif B HAR, FisHA—RFETHUAT
YRGS
F. f&47 http 15 RSB EIER
G. M web REREFFEN—LLR Pk oA KELAYE B
H. BEEFBERAEA log
I Ap—8l 1+1 B9 gif B A RN R A F R LAY content-type IR E
24 image/gif
). FEMR Sk i@ set-cookie 1R BE—LEFER cookie 58
FAEA nginx B9 access_log i H &I &
Bk, FTELE ngink WEEXHHREXHEER:
log_format tick
"$msec||$remote_addr||$status||$body_bytes_sent||$u_domain||$u_url|
|$u_title||$u_referrer||$u_sh||$u_sw]||$u_cd||$u_lang||$http_user_ag
ent||$u_account”;
ARXER LR BNFESBCEXNEE, HEMNE nginx AEL
2. RERZ0HEA location:
location / log.gif {
#AER gif Xt
default_type image/gif;
#AK B F access_log, 1®if subrequest iE3% log
access_log off;
access_by_lua "
-- FPERER cookie % A_ utrace
local uid = ngx.var.cookie___utrace
if not uid then
-- MBFRHENER—MRER cookie, BEiENA
md5(f [ B +IP+ & Pis{s 2)
uid = ngx.md5(ngx.now() ..
ngx.var.remote_addr .. ngx.var.http_user_agent)
end
ngx.header['Set-Cookie'] = {__utrace=" .. uid ..
' path=/}



if ngx.var.arg_domain then

-- @i subrequest FiEX F/i-log iEXHE,
BSEMAFPRRE cookie itk
ngx.location.capture('/i-log?" ..

ngx.var.args .. '&utrace=".. uid)

end

#ILIE KR FEA A EF

add_header Expires "Fri, 01 Jan 1980 00:00:00 GMT";
add_header Pragma "no-cache”;

add_header Cache-Control "no-cache, max-age=0, must-

revalidate”;

#HR[E—A 1x1 WM gif BR
empty_gif;

}

location /i-log {

#MEB location, RAVFIMBE I
internal;

HERETE TEFEE unescape, KB ngx set_misc &R
set_unescape_uri $u_domain $arg_domain;
set_unescape_uri $u_url $arg_url;
set_unescape_uri $u_title $arg_title;
set_unescape_uri $u_referrer $arg_referrer;
set_unescape_uri $u_sh $arg_sh;
set_unescape_uri $u_sw $arg_sw;
set_unescape_uri $u_cd $arg_cd;
set_unescape_uri $u_lang $arg_lang;
set_unescape_uri $u_account $arg_account;
#HIFBEE

log_subrequest on;

#IEZBEEE malog R A tick

access_log /path/to/logs/directory/ma.log tick;

#HE =R
echo ";
}

HEDI9

AEWER GBS E—KXHEERR, mEHSRE—NXGAE
TEE., ARERNEEREAEYY, flnEgXSE N NNTr— M EE, B
crontab ERFIAA— shell IR, 0T

_prefix="/path/to/nginx"

time="date +%Y%m%d%H"

mv ${_prefix}/logs/ma.log ${ prefix}/logs/ma/ma-${time}.log

kill -USR1 “cat ${ prefix}/logs/nginx.pid
XA malog BEIBIIEEXHFEFHEGE A ma-{yyyymmddhhllog,



18 nginx &i% USRl 5SS EEFHFTHBEMH.
USRl BEWAREMNAEFERREXH ERSHAZE—D USR]
BEBUTTRALRE: FIEEIHmEE, FEEEEEL, EHEALE
X, EFFTAEEXMH, ERRSH, MMKHAEXN BRI ANER.
cat ${_prefix}/logs/nginx.pid Bl nginx #HES
SRfe B /etc/crontab EAIIA—1T:
59 * x * * root /path/to/directory/rotatelog.sh
TEENNE 59 2 BaXAMEARTTH SRR E.

3HEXREFR
EARRZEFIF, F£H Flume HERXRER G KX EEHIER] HDFS &%,

1) RS LT agent T, BREEH

REXHaT
al.sources=rl
al.sinks=k1
al.channels=cl
/SIS E M — S, R SERTEY tail LSO, RBUXLESTHFHIFTHE BT
alsources.rltype=  TAILDIR
al.sources.rl.channels=cl
/EEBREBXHHEE, BESXHRM json HRRFCE tall XHMLE, BRT M S TRELEHHE
al.sources.rl.positionFile=/export/log/flume/taildir_position.json
/TS EE tail FI4H

al.sources.rl.filegroups=f1 f2

IFEEBN XL IR
al.sources.rl.filegroups.fl1=/export/log/testl/example.log
al.sources.rl.filegroups.f2=/export/log/test2/.*log.*
//BEE& channels

al.channels.cl.type=memory
al.channels.cl.capacity=1000
al.channels.cl.transactionCapacity=100

/BRETRR, BXHEE hdfs
al.sinks.k1l.type=hdfs
al.sinks.kl.channel=cl
al.sinks.k1l.hdfs.path=/flume/events/%y-%m-%d/
al.sinks.k1.hdfs.filePrefix=events-
al.sinks.kl.hdfs.round=true
al.sinks.k1.hdfs.roundValue=10
al.sinks.k1.hdfs.roundUnit=minute



4 HE=EGH

ETL TS NS N EERRIZIETE, WHIEATERR, FREMBETEIE
AR CESEERENRTD.

1) 412 ODS E¥iER

D. BIZERImEIER
drop table if exists ods_weblog_origin;
create table ods_weblog_origin(
valid string,
remote_addr string,
remote_user string,
time_local string,
request string,
status string,
body_bytes_sent string,
http_referer string,
http_user_agent string)
partitioned by (datestr string)
row format delimited
fields terminated by "\001";
E. =R pageviews &
drop table if exits ods_weblog_origin;
create table ods_weblog_origin(
valid string,
remote_addr string,
remote_user string,
time_local string,
request string,
visit_step string,
page_staylong string,
http_referer string,
http_user_agent string,
body_bytes_sent string,
status string)
partitioned by(datestr string)
row format delimited fields terminated by \001’;
F. R visit 5!
drop table if exits ods_click_stream_visit;
create table ods_click_stream_click(
session string,



remote_addr string,
inTime string,
outTime string,
inPage string,
outPage string,
referal string,
pageVisits int)
partitioned by (datastr string)
row format delimited fields terminated by \001’;

2) B\ ODS EHiE

load data inpath  ‘/weblog/preprocessed/’  overwrite
ods_weblog_origin partition(datastr="20180526);- - 4B S A
show partitions ods_weblog_origin;--& &7 X

3) 4R ODS EHA TR

5 BRI & ---FiT 04T

HEHT

D. ZHELZITPV EE
T [B) 4 X

(4)  WES/EE pv

into

table

select count(x) as pvs ,month,day,hour from ods_weblog_detail

group by month,day,hour;

(5) ITEIZAEHR—RFHEANNES pys
drop table dw_pvs_everyhour_oneday;

create  table  dw_pvs_everyhour_oneday(month  string,day
string,hour string ,pvs bigint) partitioned by(datestr);
insert into table dw_pvs_everyhour_oneday

partition(datestr="20180526") select a.month as month,a.day as
a.day,a.hour as hour,a.count(*) as pvs from ods weblog_detail
where a.datastr="20180526" group by a.month,a.day,a.hour;

(6) ITrEEXH pvs
drop table dw_pvs_everyday;
create table dw_pvs_everyday(pvs bigint,month string,day string);
insert into table dw_pvs_everyday select count(*) as pvs,a.month



as month,a.day as day from ods_weblog_detail a group by
a.month,a.day;
E. ABNEE
BR Gt S HIBRIBEFERNTTEE
HEAX BHBERE/EZEZAL
remote_addr RRABMA,, TRUESEITTH AR remote_addr
MWpvE, RERMAEpvIEASHNIIEIERE, H count FTH
remote_addr {EA B EEE AL,
-- BIUHIE R/ EE B
drop table dw_avgpv_user_everyday;
create table dw_avgpv_user_everyday(
day string,
avgpv string
);
Insert into table dw_avgpv_user_everyday
select '20180526’,sum(b.pvs)/count(b.remote_addr)from (select
remote_addr, count(l) as pvs from ods_weblog_detail where
datestr="20180526" group by remote_addr)b;
F. St pv RERAKKIER
Gt N &K host B4 pv HEm ZHIAT N 4 (topN)
drop table dw_pvs_refhost_topn_everyhour;
create table dw_pvs_refhost_topn_everyhour(
hour string,toporder string,ref_host string,ref_host_cnts string)
partitioned by (datestr string);
insert into dw_pvs_refhost_topn_everyhour
select ref_host,ref_host_cnts,concat(month,day,hour),row_number()
over(partition by concat(month,day.hour) order by ref_host_cnts desc)as
od from dw_pvs_refererhost_everyhour where od<=3;

REBEEFARDTT (RIHEED

AL BRDH
E—FEENLESRER, ENMNTRATHRABEEXN E—MSRINE DL
B. A&t
EX I EREFRNUAERR, THHRNTER:
C. RAZIT
FEE—NTRNZIARIALK
Create table dw_oute_numbs as
select ‘stepl’ as step ,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/item%’
union
select 'step?’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/category¥®’



union
select ‘step3’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like ‘/order¥’
union
select ‘step4d’ as step,count(distinct remote_addr) as numbs from ods_clik_pageviews where
datestr="20180526" and request like /index%’

HHE—PHENTHREESADIELH]

select tmp.rnstep,tmp.rnnumbs/tmp.rrnumbs as ratio from (select rn.step as
rnstep,rn.rumbs as rnnumbs,rr.step as rrstep,rr.numbs as rrnumbs from dw_oute_numbs rn
inner join dw_out_numbs rr)tmp where tmp.rrstep="stepl’;

FEE—SREAN T L —PRORHER

Select  tmp.rnstep,tmp.rnnumbs/tmp.rrnumbs  from  (select rn.step  as
rnstep,rn,rumbs as rnnumbs,rr.step as rrstep,rr.numbs as rrnumbs from dw_oute_numbs rn
inner join dw_out_numbs rr )where
cast(substr(tmp.rnstep,5,1),int)=cast(substr(tmp.rrstep,5,1),int)- 1;

6 R KX —ERFH
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Nimbus
Zookeeper : iESEF , &8
¥ SIEMER (AONE,
BasHEEES ) .
Zookeeper Nimbusisyai&a Supervisor

BESS A FZookeeper

upervisor : i
WINimbussREIE Worker : iE{78
FAMBEEIEEN

iz

--------------------------------------------

3.1.1 Nimbus

NRABRPEMNESBEE. FRAPH nimbus TRITUELZD, #MEHR

3.1.2 Zookeeper

ISR, ARBBOTH (QOBEIE, SBORSNRERZS) . nimbus H4E
#4 Supervisor f91£ % 5 A\ %] Zookeeper

3.1.3 supervisor

IREF nimbus DEMNES, BaIFFLEETEZEIEMN worker #12,

3.1.4 worker

TR IRA B ENHTE. worker FREg— spout/bolt FYZF2FR A —> task. &
storm0.8 Z f5, task FBEEWIBLEXN, [E—) spout/bolt gy task TJgE S HZ— 18
SIE, 1ZLLFEIR executor, FFTARARY Jstorm EZX KT task A9



3.2 dmiziRA!
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Spout 2 ZINPEIRIRVAN, KIMNPEIRIREE AL Storm AEREYEIE, X Tuple
AEKRNEHBIT T R% Bolt, (Tuple 2 Storm WEBHHIFEERMMEARET, BEEEHET

—> List X5, FARRFEIE.)

3.2.2 Bolt

Bolt 215 Spout KIXMIEIR, L M bolt IR IEMEIR, RIEEBEFITAIE,
KIEBT— Bolt iFBRFWRIEMNR L. NEZE mongodb 5 mysql, =& H b,

323 H17E

Worker: Fnr— g
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partition B9%FEE =SpoutTask = ZEIEE SpoutTask & =partition B2



Worker FIRE: MMREIEE KR, worker IEIESE T spouttask FIEE
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Storm (¥ac kLl in 7T {2 i £ 38 09 4~ £ 5%
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ftp PRSS 22NN, KEUBEEEF R M (R RIS BH X )
FFhEIEREE FTP RS BFHESA FTP im0, 24 FTP B R AT IERS RS, Sk

BURVERE, R FTP BRS3 20V, B SR AERTHERR

3.3.3 AR E

X FTP ZKEHEERIRAE 100G £4
HEEEER BRI —FREIEI LB E8E]

ARSSEREREF ALK 12 BIRSS =SB MR ERE

RS =REH I E (RIR A EiRtk) BEIRS: 12T HEkE
IRSH/ATERE32GREF 4 B, 16GAF 85

P25 SN B IR IR IR, PRI T 32 AL

fR3= CPUECE: 812 16 246 4% 8472884
TRCIRSSERUNRABIT T 50 & BZR 7 RBWEERT 20-50 R THEMEERT

20 ELIRET/NEUEEE IRSS SRR —RRES 64G

3.3.4 FIRAIERE

S$—:ER flume M FTP IR BZZIEIRE

s flume 5 kafka B& BiRIEE kafka #

E=2:storm 5 kafka B4, 3B kafka FUELET 4R, IUEL redis BRI AZE ISEIEFA
SRR E EER G mysql R FHRIESTIHRER(S.

BIE— MAC ttitit SR EFHSZ redis BEZREEAY B MEXEI MAC titit FH5,
REEE LI ERRBAIZIIN R

FEIUL IR TRIEIEE S B ES 5 HBase - FURRIXRIEEFN ES S8 BN



FHEEFA Hbase 2i0h (R 4URFRLASEIRER

iR Hbase KHEIFLESS NRFEH LZMEBFM REEERNLERS I EERE
22 MapReduce.

FTLUB R EE AR FEREEMFE! ES(ZSA)#ERTE)

$BhE hive #] Hbase B &, SLNEIRE G AUEB LD IIEE

BOEABRE: storm3 Aaiaikafka e EIREGE, K4
-, LV!ﬂWLE'?E ﬁmm?\mx i B2 B RGOR
2 BB
R AES SHBase e, L EH #3: b 2 WA

FTPIR% BT ELAFTPRO, £

AFTPHS, MFEREHRE,

EHEMOBAE, MRFTPHS B
B

WIS, SR
» i, R
Gibn, ) Bt
L flumel 2 LT GRA
_— e - .
_ERURL#top10,
- BRLABAN
. SR EMBERAK
BRHAP ERAY (R
FTPERS 2 SREAP LHAR (B
3 ERARO
B lume SIS B H ﬁ‘_ & K5 R GRS
afka
Bk J[:tiﬂﬁ

GRFTPIEABUE B IE1006 1

BOEFER: BRI O LU 8

Fuss surany B EARY: 12 GHHBARIUNRI,
e BESWARE. GERAS12TRE B
M"“‘"‘”" BABRGEE. 220m 6 teors o6

Kafka S£BF TR 1ML 6 & kafkfa 152 SUEREE 72 /\iS

Storm SEEF T R1NEL8 & storm T3

Redis fREMET 50,2 NTSR.BLE redis IHEE B LEFET5 ma LB A

ElasticSecarch SEEB¥ T N8 12 N9 ES &8

Hbase TN 412 1N = Hbase
={avagiiy
AT SMEEFA R RFERL R SERNEREF

B hive 25 Hbase, 3+ Hbase ZFRY#EHIT O 1T AMIRERBRIFTERIFRIHER (£

sqoop BRENEIERFE mysql HEIERFEFER

FEIE:



R URL £ top 10,
R EMIBAZ
BXREMBEEAL
BXRIAP ERAZ G
BRERAP LRMAZ(ES)

FREMERRERMEAZL(00:00 E 23:59 F4VNTHI LR AZY)

RI4E FEREUE DT

3.35 HRITERRE
kafkaSpout-----=-----=--------——— - 403% kafka AV KR
WIifiErrorBolt-----------=-—-—---- 5 FEFT R IR IR B s
WiliWarningBolt-------------------- BERARE FERERE BRI
WifiTypeBOlt-- === === - ocomomeme oo PITEIEFESR) HDFS L& Bk SLI A AR
KEFZRKE S FFFI

ERHBIESAE HDFS AEM B3R, T M A SR A X RS ARIEFERKENAR, B2 AH
TRAMXHEXERE.

A H SO R G an e -

B 5% 128M H9AS & L% HDFS

HER BHERAESER/IMAR—THEXNE X NRERNEXEBE X4, _£% HDFS ¥
KX HREmE

3.4 storm SERTEIREH

341 Tk

FRAEREHEHEE (FIMR 11) BRINRFIEN-—LEHERFR

BIOMN=ABREERGIHTR:

FazgAEGIHER TFAEHEH T TEAL YommiiEHE



BB EAESITER B HREHEEN B HRBIAY B ERHEE

e

EHHEAEGIHER S1TERSHEER 81V EHMIALR 81MEHEE
He

342 HEHIRE

IR VTRRFES N ARG~ ENEEE.

343 MEXRENR

VTBRGMIAA RS~ ENEHE Bid ActiveMQ 2| kafka H, storm £ pf kafka
REEE. (X AfT4AH ActiveMQ?L. BBV SR G PFRMZIFS T,

REEALLE™ER jms RGN, ArIAEEEI A ActiveMQ. 2.kafka B #1EEX
BIREE, SEWBIRERE. FTMITEREMNEIRRI ActiveMQ 1X 4> 8] 43k
EIBIEIEEE, kafka M ActiveMQ Hpia R EREUEE, BETT DUBE R B R EUE

e, NTHE)



Fp st T &

EHEP
{ kafkafg B} -
HR R4 PUE L
Storm5kafka®&
&S , I 4 Hkafka
L R
#activeMQ 2 {1
#HE., Flkafkazy
#HEBA *
FlactiveMQ _— redisi 8%
N/?( LY
weh JE 7 5
HAEFE IR FIDB

3.4.4 HETRME

T storm L3RR RYEE, @id Redis Sk R INTTH I 77 Redis H,

345 BUEITE

RE storm 0L storm 5 kafka B E&RFW B EIE, BE—LEEER, FH

Redis #1 incrBy XM <k R init#k. F 177 Redis .,

3.4.6 BRI
JUE—ENSS, ENAE Redis FIAEEREEE, Rx<% web R@E L,
3.5 storm HEKGITEE RS

351 FkoH

KU E AT EENTIE, FEMIASKEINEE, RS EIE

BE MAEFNEERN, &0 UL BEEEREBEEMEXRFRTA



3.5.2 HELIRE

B ERG (0 TRRSE, AREERE AFRRS%) FENBSER

=y

353 MEXRERZE

B HEEIE Bid flume X&Z%| kafka & |, storm &k kafka FREXEIE

KEFWAAT R RG AT T e D T AR EM B
ERMAAARREERS
1001 exception Wﬁﬁ'ﬂfﬁggﬁé e info: o FHT, T IEEBAOGE

error: xxxService.exception NullPointExceptio
FRIFGASERRF BRI S, WX 5 H KR RIFA

flume AR I ECHE, AT 5 WA 705 B i RAVECE? o AT LU flumef 28 2 925
.& L 95 3 8 2 R B L R b
Kafka#id i~ BT &

producer

2001 exception
~ -
I E RS )
(O R <
kafkaf £

31001 exception O

P RG -
G

e LS, e
fmap % 1 5125

Tl 0 SRR T UL B 2 0
FR7E Fredis KA map L 1k RN R 5 s

PR A TE ff Blmap 2 o % SRS B
K= . R RE2 FM3 0T BRI FILER? 7 7
LR fbolt, dn SR OTER b 4R M
s BMEVBARE TR

EHAR: KLHRREEE
T B 0B 5 R () AR 2 o B — T i Blmap 2 iR

EEAR: RO te BAIOAR
P
o

appld: List<String> keyWord
appld : List<User> i %I /*

354 HEGFE

Bie SR EIE. FiEdE MySQL £iEE+



355 HIEITE

B BEX flume 82, AR RS~ 4098 EEIERTN_E—> appld ki
—RR(RE RGN EERVHRRARE, FAXEEN—PME—IRIRTT
ERMNEHRXLAMUFIRTTA).

storm iR E LR

B kafka g9 38

. REENR, ENERAE MySQLBHEEFRNEEANN (BdEE+F o EERNK
e AR R1E2, FTINEXRAENRRER, RIEEFZ&HMAOFN)

- BIRERENEE SEEANHSLE, S2TERNNEESIEES

- BEERES MM, SEEE TRAEEWEMNRTA (MEANEER, A

MySQL £EEE R 3RER)
. REREEEEFERIIMNN MYSQL BiEEF. (HEMNRERFHEICEK)

3.6 Storm BYHEZE

=

) storm BYZRAIREY
) storm BYZRIZIRE!
) storm BYFFITE

) Storm EY9> & SREE
) Storm JRIE

) storm 5 kafka &5§
)

)

)

0

~N O O B~ W N

storm 5 hdfs HEE&F A
HEARERVLE

storm HER S IR 5 mysql B S
10) BEEREERS

O



3.7 iR

1) ATHEARERITTEEFIA storm 34T SEH 15, JHE— T storm

R T storm B9iRiH1ER, EHTF work. excutor. task B9 RIZ{THRED, H spout. bolt

%S

2) storm HRAEE T RREE,FEERKHN L IRE2EML,
B ARIUESE R

FNEZAWVEE L bolt 1, XHETTPIF A bolt B9 tree ¥k FizF+
3) Spark Streaming F1 Storm 7 [X 5] ?

—PENZW—EIHITF, R storm BFLRLEEAR.

¥ 4E Kafka

4.1 kafka HYIT48

148 kafka?

&3 kafka

Apache Kafka B2— M EEE R %, M Scala 5. 2H Apache R ESHFLHN— DI
BEERGIE.

Kafka B¥I=H LinkedIin FF&, FF 2011 F#IFIE. 2012 £ 10 A M Apache Incubator k&
V. ZWm AN EREALEIHHERE—Z—. sBRE. KEFFHTE.



Kafka @— M2 RNEEBAS: £7=F. HHERENIHE. TRET XET IMS 5, E
BERITEM LEEARE, WSEHAZE IMS HSEAILIH,

Kafka XI 78 B4R 7 BT AR & Topic #1TIHE, KFEEEFFRA Producer, /B RIEZERA
Consumer, ltb 9 kafka S£BEH £ kafka SLHIZERL, B 3EHl(server)Bl A broker,

Tt 2 kafka E£8f, X2 producer 1 consumer &K #T zookeeper EEERTF—LE meta {5
B, RRIERZETHM

2 katka 5EFEERFENX 5]

1. ARMERTTH,

RabbitMQ #1§ AMQP #iX, RabbitMQ ] broker Hi Exchange,Binding,queue 1,

i exchange M1 binding 45k 1 SR # 8 %57 3m Producer ifiid i%4% channel A1
server #1TiH{5, Consumer M queue FREUH BTN 2% (K#ERE, queue A IH B kX
#| consumer %, consumer fE¥ WA AL EEECEHE) - rabbitMQ LA broker Jyrfily;
ERSS: L7 RPN IR IS

kafka & M —f 1) MQ 45#), producer, broker, consumer, Ll consumer AHity, 74
B s BARAFHI % P i consumer |, consumer HRETE $E 14, M broker it &

pull s JoiH B HALH .

2. MR,

kafka EA w0 &, AR BB EE, zero-copy WL, ¥ 17 i A HREUZ
AR IF SRR, B O MEAE, HEABNMRRH.

rabbitMQ ZEEM BT EFHT kafka, flfilfH R AF—HE, rabbitMQ XIFX8 B AT

MfEE, XIFES, IAXFHENRE ETHE#NTENNZREERTURARNGTHER
=,

3. ETAMAME,

rabbitMQ >Z£F miror ] queue, F queue %L, miror queue £ .


http://lib.csdn.net/base/architecture

kafka 11 broker 327 & .

4, EEBNHYERE

kafka 5% F§ zookeeper Xt &£ 9 broker, consumer #1782, o] )T topic Z
zookeeper ; @it zookeeper f9iiENLHI, producer RTFXSRY topic §9 broker {52,
o AR E R KXE] broker £ FFH producer T IETIEXIEE D, HRKIEE

broker &N A L.

3 kafka 5 activeMQ FIX 5l

s HWITE subscribe TR —4-topic

= & il i publish 3: 5
nii# LFIZuf; E— ——
| = L ~ wex

IRHW—EA THE, A'+—
Bh A B Y

activeMQEERZET —Fhpub5sub
MR, RS ESEENRSITE
x5

topic e kafkall % & HEE
e — P J
i .. ————

" AP HIR R —
i;zﬂh‘umshlﬁml A kafkafl 2 3% AR A Ttopic 2 BB L
#

» kafkafli % 8 12 EH R, ETHEME S I RER
R, pollffid #

kafkaffy 42 T — fhpush 5pollf il 2, 4 7= & E2hiEH B
ik Flkatkak 8 40, §%E s Mkafkade H 25 poll#
B (EFHNR)

Topic: £, Bl —MrIR, LT map EHEAY key, BT ERELIE B 525,78 BRI Topic #1713
%,
HERBEEFENEEEAAAGETELX X BEASENRESR (AL HERRSTE
X—" topic)FF #7170k
RS

activeMQUHEEZESRAITH B CHEM topic, HiZ topic FF 7 HE /G activeMQ AR
SRERFBELBRB AR EAERELRSRI 2 A CEEZNEUE.

Kafka: 7§ #& & (FEE topic) = ERS & kafka FR&#8 F &% topic HFHIEIE.



4.2 kafka HYZ244

HE T producer consumer topic broker M —PEARZG
14

kafka Cluster

broker1

— R =R BR
1. i@ flu meﬂG*i&ﬁME%iﬂ .
ST topic_partl | topic partd EE
2. ELEE SR §
3. webServer E[$% # #(#Epush N  uconsumex nes
Flkafkadk BF
broker2
/\
= — N . : @
Producer: /= % ( b w
AP SR -
pushife i 3% Ppull EUHGE
4702 it pushf
P B A WHREWAEEOEN
fykafkaf Bt 1. vﬁf&m* opic
T B i pullE SRR 977 X Mkafka 2. -
SRR X EHRREGE, FRFLES 3. vﬁ ff etif) i & (Kafkaf#Fal
LES ZINES 5206 LSRR, FHFHLE)
Produceri{?‘*’ﬁ(ﬁ%%ﬂﬂ%ﬂ
1. i 2R E Htop
2. Bifibrokel milﬁﬁA
Push and P kafka: xmrnmmm
kafka sw%”nmmmaicxmq fkadi i 3 + WS, BT E RS Ak —A-pa n B — A, T,mgz. Tu,ﬁﬁg
brokeri i Slproducer’: &q ﬁzn AWK 1pushi 88, 7 S SR o pulli IR 3 ’I‘p itios muau;waum rtitiol i;sr sumer(ti i,
AR s eon s £
on erifi{E = o
. e hparitionihiostor A5 B B A B G B i gmgmgtj‘ e

ik bl

kafka FIZE1E4A 2

producer: & =#, FERFEAMBEEME, Wit producer F I ATHIE S push F kafka
R4

topic: E—XKBEMNSEHR, TUEBRNAE—LXEENES —XEE, 8 topic BHED
X% partition(X), ZEERFFMEEXHHEE.

broker: kafka BIIRSS =%, — broker ERF—MIRG =D =

partition: XS, — topic YHHER, TRIFDREA partition 71X, FHES
M ERSsE L, SUEUEGTHANELDYT R

repliaction: B, PFHHRY partition #YJ IS EFBIL N EIA, WMEIEEMNITS, RIEEUEE
M=e

segment: &4 partiiton FHE > segment A%, segment X B& 7T ®WERD, — N log XA,
—N.index X4

log: HFRENMBEEXH, PrENEEE, SEHMUBEXHARRTFMET kafka £
th

index : RS, FrBM.log XHMESIFERETXE, ETRNEXRE—FBEXH
R

consumer: JH#&E, JEHIA kafka REFLPAVHER
o AT ANE R A ERE T —KIEEkR T 7 7
T PUBTIERIAR, IE T RERBITEENNE



F—FCXKA R katka AR HRSE, LERIE, X kafka I—MEEEHMN AR
FZFIEX A zookeeper HAHMT MEURICEK, LEEIR, R kafka BJ—/MRIE B R HY
AR

offset: BB E, MBICKMEKNIELED TH—FEIEXT

RIERF)EA topic (H B S BTN D W E) £/ part £, broker L) & 7 5H B EXT N part

HEE— segment LRINZIER .

Anatomy of a Topic

1

Partition i[i s
0 oft|2|3|4[5]6(7|8 |2 g]y|5!
__|
- i
Partition | o1y 12(3|a|5|6|7|8]a! - Writes
i
i

Partition 1011,
2 ﬂ123455?39ﬂ12:
)
Old = New
HHEEM)
partition 4%
1. partitions DX | AEAY server L, — partition {RFE—> server |, BEH— server

FHXHIE AR, BRTINAMNE L consumer SEER, B RURTH IR EER A

2. XA server(JIRRTFHIZE partition Y leader) 135 partition B 5. o] IUELE &1 .

3. & partition F3H — server F"leader", MEIELT, HEMBEXEH A follower,
follower [5]# leader ${#&, 135 leader 3t 7 Z/EAYIEE . n > leader W EHM N EEED
server I,

4. partition 3 leader F follower 2 [8] /51=18 1T zookeeper 5EX o



topicl

partltlonl :Ieader_;_ __:_fnlln\r\_rgr | leaden
- broker2

partition2 T = -
{tl-p2 | [tl-p4 | [tl-pl

partition3 leader | follower follower
broker3

partition4 ?ﬂ_Pg 1 é"ﬂ_Pa
?E!!E;!E”Jgad.e!:é

segment

1. B segment FEMEEZZIEE, HE d BHBEMNERE, BMNER d TEEEMNE
HENFMEANE, B id BABENTIMNLE.

2. HEA segment FAER XA BEEISUE R AT BB HEER, segment LHYHE
BEL flush 2R, REF flush 21RE RSB BITIRE A 6ETT 5 Z

3. segmentiAE|—EHIA/N (BT PURISEE SUHFIEE BVIA 1G6) FRASFEE1Z segment
E%4E, broker ZBIEHTHY segment,

segment file 1

| Mse-00000000000

in-memory index mse-00000000215
msge-00000000000 .

mse-00014517018
mso-00030706778

reads - mse-00014516809

Sy

append— | Mmsg-02050706778

segment file N
msg-02050706778
mse-02050706945

ms=-026145 16809

offset

offset THFKIBEMNRIZE.

segment B & {R7F T — & F"log entries"(H &5 B), F4 log entry A "4 N F T AVEK
FNRREEHKE"+"NNMFHAEEAR"

EHANBEXHEE —1 offset SkME—AIARIC— 5 H 2 offset BB A 8 NF T T, R ILIH
BT partition T AAAYCIRA AL E .

A partition ZEWIEFMEEE, B £ log file ZHAL(FRA segment).



segment file AY %5 & b " & /v offset".log. {5 40 "00000000000.log"; H & " & /|1 offset" T 7~ I,
segment HEA7E B AT offset.

segmentl
00000000000, kafka

00000000000 365 EEILAILEILEIVA....
Q0000000001 45 fafasdfasdfasdf......

segment2
00000000010.kafka

4.3 kafka £ LR ESER

kafka A9E
http://kafka.apache.org/downloads

T &t
https.//www.apache.org/dyn/closer.cgi?path=/kafka/1.0.0/kafka 2.11-1.0.0.tgz

B—F THEEESRS

B4 BE
tar -zxvf kafka_2.11-1.0.0.tgz -C ./servers/

= REBMNE

BME: BRECEXH

cd /export/servers/kafka_2.11-1.0.0/config
vim server.properties

df -lh EFEUE=E
F—aREHENELE X



http://kafka.apache.org/downloads
https://www.apache.org/dyn/closer.cgi?path=/kafka/1.0.0/kafka_2.11-1.0.0.tgz

B ARG HELEE X




F=aRSHELEE X

BOE: =akSREE
=akEHRNE




4.4 kafkfa gY[RIE

4.4.1 B4 = &R

F—M IREETHXS, BALEASETHNIIEENPXERE

WRBTHXS, HAT key B, BARNEFERIEENIXS

EZF MRERELRESXS, BEL TEIEM key, IABIT key BY hash BUER IR EEL
EEIR— X EEE

WRABIHEENXS, BET RN key, BARSE key fY hash BUE# 1T X, KFR
THESD, MRBIXMARNETAIXR -—EREE, key HE—EEZZWL

= RBEHENXS, WEREAE key B, BERENTRARRELHEEB—IOKX

FOM: BEXDX



4.4.2 HEERGFHEYLE

partition: X MR, —/ topic EHRAVER, TRUFDME A partition X, FHRES
MRENRSSH L, SHEEFERNERY R’

repliaction: BIZA, FrEHY partition O] DUEEFBUL N EIAR, MEIEENTTR, RIEEE
e

443 HERELH

H 7% producer: HAFMSHRSRHER, FHBANER, SSEANES
AHRENT



kafka fY ack #L#: 7 kafka KIXEEIRH &, BREXBELEBEE —MHIARBIE, #
RH R IEF ARE S ULE

MRERLER. ack PIBIEBRIEHIENRER, MR ack REH 0, MRRK, —HKFK
BEWREHXNO

producer.type=sync

request.required.acks=1

MREFPER: B buffer RFTEFIEIBHEE, FRMEXRSTES, BERES
HENHERE, MR buffer HTHIEBRZIBEAEHE, NREENEZIEEER, X
BIRK, —EBEREHEEELN

1% producer B X EIREM T, BRI MNBEEERIEEENAESR

producer.type=async
request.required.acks=1
queue.buffering.max.ms=5000
queue.buffering.max.messages=10000
queue.enqueue.timeout.ms = -1

batch.num.messages=200

SHERE consumer: 1@1F offset RICFRERIE TR T W— K EUE,
REASEFHER: offset IDFTE 7 ARG
SIRAVHEEEET . zookeeper 9T M £

fR552% broker: RN X, FMRIEEIEHNAESX

4.4.4 HBEENABIIEIH

kafkafi B () 51 & 15 1 -

—A-partition AEEH — N HFHFHE, I WHHEETLIHEE
A-partition, Brilin F % 8 KpartitionF & /M Fconsumer ¥ &,
HEFEER B consumerE B H %, FitlpartitionHE —FEX
F R % Fconsumerifj &

A—FAH: partitionf & — & E X Fbrokerf &, X#fleader
partitiongi & B 21 M & P brokerd, LB FHEHKHE



445 kafka NSRS TTHIEER

B2 topic

EEFTA R topic

kafka FY7H /B &IE

kafka JH B 8978 2%

R 2k REREER

4.5 kafka #Y API {£H

F—4: GIE maven T, SANjar &

<dependencies>

<dependency>

<groupld> </groupld>
<artifactld> </artifactld>




</dependency>
</dependencies>

¥4 kaftka BNET=E AP




BE=4 kafka BIHZREM API
BB IR offset

kafka B9 F =B IR offset






4.6 kafka SEMRIEESER

46.1 flume 5 kafka &S

WFTRE Yeflume i 5 iR 78 flume-ng ECHE &
TH

PE2 ¢
lexport/servers/datas/

kafkafie B 4 — S &

HY¥E
flumeifig g B &
stormzk# sparkStreaming
TG o B
broker
flumefird A&
W% B
redis
flumeifig gk B &
flume source
flume kafkaSink
g flume memory channel & e "
flume MW7 X4~ B % T 0 BBTH K30, — e BRI BAE R % Flkafka 2y &
A B LR, BT, 5 EER e frimemoryChannel

XFchannel

SpoolingDriectorySource

al.channels = ch-1
al.sources = src-1

al.sources.src-1.type = spooldir
al.sources.src-1.channels = ch-1
al.sources.src-1.spoolDir =
Ivar/log/apache/flumeSpool
al.sources.src-1.fileHeader = true

al.channels = c1
al.channels.c1.type = memory
al.channels.c1.capacity = 10000
al.channels.c1.transactionCapa
city = 10000
al.channels.c1.byteCapacityBuf
ferPercentage = 20
al.channels.c1.byteCapacity =
800000

al.sinks.k1.channel = c1
a1l.sinks.k1.type =
org.apache.flume.sink.kafka.KafkaSink
a1l.sinks.k1.kafka.topic = mytopic
al.sinks.k1.kafka.bootstrap.servers =
localhost:9092
al.sinks.k1.kafka.flumeBatchSize = 20
a1l.sinks.k1.kafka.producer.acks = 1
a1l.sinks.k1.kafka.producer.linger.ms = 1
a1l.sinks.k1.kafka.producer.compression.type =
snappy

SKHL flume IWEFREAN B R TEMFE XM, REEFXHRELIEE kafka JHERGH

F—: flume TEiHbiE
http://archive.apache.org/dist/flume/1.8.0/apache-flume-1.8.0-bin.tar.gz

FTW: LERE flume

#£=% B E flume.conf




B35 flume

FESCHFRE] flumeData X4 T RlHT, XS B51%E 4.COMPLETED X4

P mk kafka_2.11-1.0.0

¢l.h dev 4 ‘ Name Fh
B etc . Directory
el siport D hello.txt. COMPLETED 36 i

| Bl servers : " Dhelloworld.txt COMPLETED 36 i

i el apache-flume-1.8.0-bin |

Lk fumedata

i1 @k hadoop-2.7.5

L@k jdk18.0 141 &

| i zookeeper-3.4.9

RIETE kafka RITRIHTRE M BRI XM EUE.

4.6.2 storm 5 kafka &%

IHRRAK] kafka 5 storm Z [A]#H B4 K

F—F SANjar &



F4 KR

topologyBuilder.setSpout("WordCountFileSpout", new KafkaSpout(new SpoutConfig(new
ZkHosts("zk@1:2181,zk02:2181,zke3:2181"),"test","/test", " "storm")), 1);




PR A K kafka 5 storm1.1.1 £E5K,

Eg—% SANjar &g

FH BEBMNPERBAAERF




E=% FEFAE kafkabolt 1E:H47H 2 4LTE

4.6.3 Spark Streaming B4 kafka SLik

kafka EA— ML HIVERT, INNEFFUERER, XER
o] [ F) F SparkStreaming SEATHEIEER kafka AR, AEHITHEXITE.
7t Sparkl.3 kA fg, KafkaUtils BEIR T W NEIE dstream 897575, —#f

24 KafkaUrtils.createDstream, 5 —7##24 KafkaUtils.createDirectStreams



KafkaUgtils.createDstream 75 3,

KafkaUrtils.createDstream(ssc, [zKk], [group id], [per-topic,partitions] ) 5 T
receivers FEIRERRIZWEIE, FIFMZ Katka SR RAEZEE api, MTFAAEH
receivers U B MBI S 1R 171 Spark executors A1, #A/5i@1T Spark Streaming
Baf job SRALIEX LR, BASER, TBAWALHE, ERIEEIEIHK
BREFIDARNERZE LELA HDFS, AR AR EBNE R T I R E B

- SpOf‘{(? - Earlier Kafka integration
Streaoming with Receivers and WALs

) -
Continuously J

receive data i
38 kafka

using High Level API

Update
offsets in

< Y Zookeeper
Save data
to WAL

A. BIE— receiver IZULRE kX kafka 1T E R EUEIE, X B =4 Y dstream

i rdd 4 X kafka B9 topic DX A2 — =, &8l REMNFE FE D XEX
N2 IENI— receiver FIE % topic FIZTEEL, FHXBE NN spark F9FF1T40IRAY

HIEE.


http://lib.csdn.net/base/spark

B. XFARREAY group F1 topic TJ AER Z 4 receivers BIEAREAY DStream
C. IR BT WAL(spark.streaming.receiver.writeAheadLog.enable=true)

E B ER B FER (BRI StorageLevel MEMORY_AND_DISK_SER_2),

KafkaUtils.createDstream SZi%

(1) 70 kafka B9 pom {K ¥

{dependency>

{groupld>org. apache. spark</groupld>

artifactId>spark—-streaming—kafka 0-8 2.11<{/artifactId>
<{version>2. 0. 2<{/version>

<{/dependency>

(2) B3 zookeeper EEEE

zkServer.sh start
(3) JBaf kafka 5£7¥

kafka-server-start.sh /export/servers/kafka/config/server.properties
(4) €U topic

kafka-topics.sh --create --zookeeper hdp-node-01:2181 --replication-factor 1

--partitions 3 --topic kafka_spark
(5) =) topic A4 = EE
L shell i [a topic KIXHE

kafka-console-producer.sh --broker-list hdp-node-01:9092 --topic kafka_spark

[root@hdp-node-01 confl# kafka-console-producer.sh --broker-list hdp-node-01:9092 --topic kafka_spark
hadoop spark hive hadoop

spark sqoop flume kafka flume hive hadoop

(6) 485 Spark Streaming R AT/

cn. itcast. dstream. kafka
org. apache. spark. {SparkConf, SparkContext}

org. apache. spark. streaming. {Seconds, StreamingContext}

org. apache. spark. streaming. dstream. {DStream, ReceiverInputDStream)



org. apache. spark. streaming. kafka. KafkaUtils

scala. collection. immutable

todo: FiIHlf sparkStreaming X5 kafka SEHY A id] 12— H receiver (FiZ% API)

SparkStreamingKafka Receiver {

main(args: Arrayl D
sparkConf: SparkConf = SparkConf ()
. setAppName (

. setMaster (
.set (

Se = SparkContext (sparkConf)

sc. setLogLevel ( )

StreamingContext (sc, Seconds(5))

ssc. checkpoint (

zkQuorum=

groupld=

topics=

receiverDstream: immutable. IndexedSeq[ReceiverInputDStreaml (
)1l = (1 to 3).map(x => {

stream: ReceiverInputDStream| ( )] =

KafkaUtils. createStream(ssc, zkQuorum, groupld, topics)

Stream

J

unionDStream: DStream[ ( )] = ssc.union (receiverDstream)

topicData: DStream| ] = unionDStream. map( . 2)

wordAndOne: DStream[ ( )] = topicData. flatMap (. split(
)).map((, 1))




result: DStreaml ( )] = wordAndOne. reduceByKey (_+ )

result. print ()

ssc. start ()

ssc. awaitTermination ()

(7) ZTRBEEEEHSEREIE

o4 4t

0N /I:I:

BEXFMARLIM, RFRNRERFEEE! T, KAEXAEHE, ELMFR
ARG RE EH /B0 sparkstreaning 27/, ANEFSESELEELLELTH
FE, XFERT receiver WA, 2 Kafka 52k API, topic B offset
mIZE 7 ZooKeeper 1. XZ)HPR Kafka FIRMZHIT . XMATREEE VAL
AT RIESBRSERNE RN, BRANTEFRIEEIERIWAIE—K, T
SHIBFR . B A Spark Fl ZooKeeper Z B T] 882 ARIN A, BAREHLEER
HEXMEBESAX, BNEAENEFEMNE ZMF X kafkaltils By

createDirectStream() F.




KafkaUtils.createDirectStream 75 3,

XF AR T Receiver IR, © MM kafka A9 topic TR A
partition FERERFHREE, BIREREESCEES ) batch EHEAIEEUE,

Spark @13 A kafka EJ B AYEFEE Api (1RR api) HE—ESCEIAEIE.

_SPQI:J';I ~_ New Direct Kafka integration
Streaming w/o Receivers and WALs

[ Driver }:
\ Query latest offsets
and decide offset

Launch jobs ranges for batch
using offset

ranges Read data using ™

offset ranges in
[ r\/?: jobs using Simple API| % kafka
Executor

HHELETF Receiver ARAJL M
AL EHFT

REECE L/ kafka BINR, A5 union B1[], sparkStreaming < €&
1 kafka 7> XEAEEAY rdd F99> X%, TESM kafka IHFTEEUER, spark
1 RDD §99> X £4#0 kafka FHAY topic PREE——WRAIKER,

B, &,

F-MILRBIENZTERERBIEMERGFEVAL f, REF—REE, =
SEHEERHENFR, B—RXEHEX kafka f1 topic FIEHE, H—REFE WAL



. TR H receiver RIXMITHIER T XA A1
C. B —>XxiEX (Exactly-once—semantics)

Receiver EEX kafka #IBE 11T kafka 5FEK api IERFEZEE A zookeeper
1, BRAXMITET B BB REFE VAL RRIESIEAE XL, BETURSE A
sparkStreaming F1 ZK R FM R EAR—E N SEEIERIETR T £K, B0S B
13503 kafka R/E2K api, RIEEIXE ssc {RIFFE checkpoint F1, JHERT zk

M ssc MBEBEA—BMOB . a2 EEHET zookeeper B kafka 5z T A,

KafkaUetils.createDirectStream SZi5E

cn. itcast. dstream. kafka

kafka. serializer. StringDecoder
org. apache. spark. {SparkConf, SparkContext]

org. apache. spark. streaming. {Seconds, StreamingContext

org. apache. spark. streaming. dstream. {DStream, InputDStream)

org. apache. spark. streaming. kafka. KafkalUtils

todo: FIHf sparkStreaming X5 katka SEHH 7] 11 #0———FKH] Direct (1 API)
SparkStreamingKafka Direct |

main(args: Arrayl[ 1)

sparkConf: SparkConf = SparkConf ()
. setAppName ( )

. setMaster (

sc = SparkContext (sparkConf)

sc. setLogLevel ( )
ssc = StreamingContext (sc, Seconds(5))

ssc. checkpoint ( )

kafkaParams=




topics=

dstream: InputDStream! ( )] =

KafkaUtils. createDirectStream| StringDecoder, StringDecoder] (ssc, kafka

Params, topics)

topicData: DStream! ] = dstream. map( . 2)

wordAndOne: DStream[ ( )] = topicData. flatMap( . split(
)).map((, 1))

result: DStream| ( ndOne. reduceBy

result. print ()

ssc. start ()

ssc. awaitTermination ()

(2) BERENEAIRR

[a] topic HRNINEHE

conf]# kafka-console-producer.sh --broker-1ist hdp-node-01:9092 --topic kafka_spark

hadoop
kafka flume hive hadoop




4.6.4 kafka 5 Hbase BYEE R A

Kafka 8088, 3576 7 2 Hbase $3E EE

N

1. AEred A

package kafakaTohbase;
import java.util.Properties;

import kafka.javaapi.producer.Producer;
import kafka.producer.KeyedMessage;

import kafka.producer.ProducerConfig;
public class KafkaProducer {

public static void main(String[] args) {
Properties props = new Properties();
props.put("zk.connect", KafkaProperties.zkConnect);
props.put("serializer.class", "kafka.serializer.StringEncoder");
props.put("metadata.broker.list", "hdjt01:9092,hdjt02:9092,hdjt03:9092");
ProducerConfig config = new ProducerConfig(props);
Producer<String, String> producer = new Producer<String, String>(config);
for (int i = 0; i < 10; i++){

producer.send(new KeyedMessage<String, String>("test5", "liu" + i));

7E: props.put("serializer.class", "kafka.serializer.StringEncoder") &% K%L
$5 /& String,

ER LR kI EE



props.put("serializer.class", "kafka.serializer.DefaultEncoder");
props.put("key.serializer.class", "kafka.serializer.StringEncoder"); R &%H X
A, BARE key 2 kI

AR RIE R keyvalue Xt

2. HE

package kafakaTohbase;

import java.io.IOException;
import java.util.HashMap;
import java.util.List;
import java.util.Map;

import java.util.Properties;

import kafka.consumer.ConsumerConfig;

import kafka.consumer.ConsumerIterator;

import kafka.consumer.KafkaStream;

import kafka.javaapi.consumer.ConsumerConnector;
import kafka.javaapi.producer.Producer;

import kafka.producer.KeyedMessage;

import kafka.producer.ProducerConfig;

public class KafkaConsumer extends Thread{

private final ConsumerConnector consumer;

private final String topic;

public KafkaConsumer(String topic) {
consumer = kafka.consumer.Consumer
.createJavaConsumerConnector(createConsumerConfig());

this.topic = topic;

private static ConsumerConfig createConsumerConfig() {
Properties props = new Properties();
props.put("zookeeper.connect"”, KafkaProperties.zkConnect);

props.put("group.id", KafkaProperties.grouplIdl);



props.put("zookeeper.session.timeout.ms", "40000"); //zookeeper
5 region server [HEEHEENT I (A]

props.put("zookeeper.sync.time.ms", "200");

props.put("auto.commit.interval.ms", "1000");
<br> //props.put("auto.offset.reset", "smallest");//n LAEREXIH%4E,
BRINAEE AL

return new ConsumerConfig(props);

@0verride

public void run() {

Map<String, Integer> topicCountMap = new HashMap<String, Integer>();

topicCountMap.put(topic, new Integer(l));

Map<String, List<KafkaStream<byte[], byte[]>>> consumerMap = consumer
.createMessageStreams (topicCountMap);

KafkaStream<byte[], byte[]> stream = consumerMap.get(topic).get(9);

ConsumerIterator<byte[], byte[]> it = stream.iterator();

HBaseUtils hbase = new HBaseUtils();

while (it.hasNext()) { //HX Ty —4E81 —EIiZ| true

// System.out.println("3receive: + it.next().message());

try {

System.out.println("11111");

hbase.put(new String(it.next().message()));
} catch (IOException e) {

// TODO Auto-generated catch block

e.printStackTrace();

}
!/ try {
// sleep(300); // B4 ESER 300ms
// } catch (InterruptedException e) {
// e.printStackTrace();
!/ ¥
}



%3 hbase, MLE/(EE

package kafakaTohbase;

import java.io.IOException;

import java.util.Random;

import org.apache.hadoop.conf.Configuration;
import org.apache.hadoop.hbase.HBaseConfiguration;
import org.apache.hadoop.hbase.client.HTable;
import org.apache.hadoop.hbase.client.Put;

import org.apache.hadoop.hbase.util.Bytes;

public class HBaseUtils {
public void put(String string) throws IOException {
/ /¥ HBase 4 5 HEHENC & 24
Configuration conf = HBaseConfiguration.create();
conf.set("hbase.zookeeper.quorum”, "hdjt01:2181,hdjt02:2181,hdjte3:2
181"); // Zookeeper [{Huti:
// conf.set("hbase.zookeeper.property.clientPort"”, "42182");
Random random = new Random();
long a = random.nextInt(1000000000);

String tableName = "emp";

String rowkey = "rowkey"+a ;
String columnFamily = "basicinfo";
String column = "empname";

//String value = string;

HTable table=new HTable(conf, tableName);

Put put=new Put(Bytes.toBytes(rowkey));

put.add(Bytes.toBytes(columnFamily), Bytes.toBytes(column),
Bytes.toBytes(string));

table.put(put);//N#

System.out.println("BAKI");

table.close();//BIM% 5



DA e

public class Kafkaceshi {

public static void main(String[] args) {
// KafkaProducer a=new KafkaProducer ();
// a.producer();
KafkaConsumer consumerThread
= new KafkaConsumer(KafkaProperties.topic);

consumerThread.run();



¥ 53 HBASE #HIEE

5.1 H#EEE OLAP. OLTP HYfT4BFILLER

Hs A PR EOAT DL B K2 BRAHLEE 5540 2E OLTP (on-line transaction processing)  HEAL
3 Mr4bE OLAP (On-Line Analytical Processing) - OLTP &£ 4t 11 5¢ R A B ds e 1) L EL B H
FEORIEAN . HERHESAHE, HIURITAE S . OLAP R G FE RGN EEMH, SR
BRI A, MRS SCHy, JF HIRMEE N 5 r) Ak 45

OLTP R Guomifds fE WAF R, s NAZ S M br i dr &, SRR E AR, iR
KRR

OLAP R & N5 A% HE 74, 5818 SQL AT, SRMEA VO, #RiH X 4.

OLTP 5 OLAP ZjafiLkas:



QLT QLAF

HFP REAR BEEEFENR AR SREEAR
hife BHAELE rifrihER
DB &3+ /R R () £
4 LEE, BRRERTE, ZHEMs | N, BEEE, SHR%ER
vdid B, K8
R S +FCP % FEARICR
TieRl = foal e EaE
Brg ETFe a4+
100GB-TB
DB X 1 0OME-GE

5.2 Hbase £

f+47=& OLTP

OLTP, thMYBE(#Z=ES540TE (Online Transaction Processing) , ®r-ESMHIEESTHNER
g, —MREBEETRANELZRSE, WINESURIEBRANE, THEERSENRE, —K
EHGWIITH Transaction XK Execute SQL MI#iE. AXHNRGH, BNEEESH
IR Transaction FEEBEJILED, HERJLTA, Select IBAMNMTEEMW/LTEEIL
AN, BAKMOLTP REFEBFHFS ARG, Ri7. IEHF, WXE eBay MW FEIEE, =t
ERHAVAY OLTP R E.

OLTP ARG HA S HIMMAL TR CPU SHE T R 5.

(1) CPU HIUMIE RUABERLESTEMRBIZFRIR L, BBREESFT
BMEANEZEEERNNTAE, MREMEAHTEERARRK, BERTRBEES,
B4, hTREESSBRANEEELSE. RITNITESMANTTEZR 2R B MEEMEE
% FERHDEMNIHITRE. R —ETERNRE, WEEXRE. decode FHY
MEER, hRIBRERNEN CPU ITE, ERAGNNHETTS, ERORITITNELERMLL
1%, BEREBEZIUTELRE, MRGFIUHEERIGIHTREE—NFNITE.



(2) MEFRGE OLTP INEF, TERIABEE NI —HRBURTEHR IOPS AL FERES.
H7E OLTP BB, #AWIETL—MRKRESE db file sequential read, Wt 2 H#HRE, EEXHD
RAOREAERE NS, MRIME R HE T REEAEREE IOPS BAHE, BB ARAYMERE

B

OLTP tbR & AHRIT 54/ A A Cache #i R 5 B-tree 513K, Cache RETIRE
BRI NEENEE FRGEHREEIE, Frll, Web cache 5 Oracle data buffer 3f OLTP &%t
EREZEMN. A, ERSIFEATE, BOEEFREEET, XFERTITBREE E—EE
FABEEE, BOBERNEN, RERVRXE, REFSDPHRES, BEATNEATKE
Ao MVER, FIARARMEZRS, BAFEERS, HEEMNEOHIRERT, DU
REENEE.

OLTP RHER— MBS THIERME, SOLIBARIZIFEEMENRG. XNTHIER
kg, RRUSRILEIBBREFAENTFE S, IF SQLkKW, RugFEATEHERAKIL
2 SQLEHA, BOYIE I/0 NEE R SOL B, MR KA BUE EHE ERY M sE

XEZWMERTHELE, EHITERHIR (hotblock) . H—MREFELNAFE
A EERAY, Oracle A7 43P EIEM—EE, FEMF A Latch kBTHRBANERE. X—F
PR T latch f5, HMbAA B REERE, FRXMRERNAA S, FERERE. X
MERRME@M, XFHRTREHIRR, LURERRR., NTEEREKH, BF
EHRENSESIHAYNTSH, MRERSIMNEERYE, TUFEEIEREATDRIAEIER
DHEENEN, NTERREHER, TUESZIEMLANERERERXFEA.

42 OLAP

OLAP, MBI 47402 (Online Analytical Processing) &%, B HIRT&E Y DSS ik
RXFFRG, RERIMTENEURCE. EXHENRSEH, BANHTEREXEZINE, BX
—%BANPTNETRSIEEK, EROEELIEELZ. T, EXFENREF, EZ0
HRERRRUETFRZNEME (F5) , WMEEAEIZ D MB/s FIRE.

BEFRFNELEENFFBORTHEMNNE, XNEE, Cache BARAZXBIRM,
FIREMEE XA E AR 2 db file scattered read 5 direct path read/write, YREX AN
BB AR LB RN, 4G B9EeiED.

fE OLAP &G, EFEHMXEAR. HITHEAR.

DEZAE OLAP RGN ERM T RERNARIEEEE L, tbmBUREME, THE
HARZHRATRAEIR, FRTNBEEND KRS, MEREEET U@L X7
B, ETHOXAMELNEW, ETMUES-EXRMPRTER®R (REBEITKX)
A, MRHXEEFTNIE, BTUESENIRNARSIETERI. 822, 2RETENTD
REEEELNAEN EFFRENRIIENMENES, ARNEIXSHRMEELHNIES,
HEHERFER.

HITEARGT SNRFERERS, 7 Oracle 10g 1, 5 RAC £E&LU LT SERHA
#, MRMIEERE, TIE—MES, WM select WEFRAM, Fi9HIRE S RAC T
mLEx.



£ OLAP Rigtrh, AR/ EMEMAGE (BIND) T8, AAIBNRGHHITERD, 24
i fE) X T HATRS Bk, T A2, B e MEL SR AT R (B OLAP FRaJ XK
EEAMERS], MAUE, XTKRNES REFKRERLMOMLML, ZHELEKROLTPE
KRRERZ, BEBRZBRIEHITHEE.

REXBRILMNMERE OLTP R, INMRFBEARXHNER, AFHLXERK,
RRPERTIESR, FERXEFRH SQL REHETUEREMMN.

T OLAP REGekit, BAZ B REIEE LETENEREFEY, TEALRRS
KM SQL #1E, tban group by, XAME, EAUFERIREN all_rows 21EHH. Xt
F—LNTUHRIELL R ZHIMIGRKEIRE, RE X first_rows S EHF—L, EBFEEXNTF O
LAP R4, HIXBERTMERT, BONTUEEEGSE SOL H A hint, 70

Select /#+first rows(10) */ a.* from table a;
ST S

ERIT EERFEE, mAEST AN OLTP ;iEdR, AET B HIE OLAP AR EIT R

A.
MARFER, BREASKCEMFEAPXXET, MRXAEECHFEEAD where 14,

Ba, MREBAMERS], BABFAEZANRS], THEESENRT. IRELEBERS,
NEEDPRHEX

HOEARBREMI, —BREZRABETSHAFER, MELPREES, BFE—AKPH, T
MEZRHZNA, BPABEADNET, IHTMRSHZEEE. MRIAZFFE—0H
thENEABNABEABRNGT, BHEEEkR, WEAVET, AAESEIENREE, —
MASIF R B EE T

NERSIthE—, WRMBEOLTP REFR, RAZEMEESEY. B2, 7 OLAP
NEFR, TRSEDEFENEM, 125 OLAP NEEERE, MV L2REA—#, GiFmME
=%, TEDMLEER OLTP R L, RASMAMI, HZER Library Cache FF, M O
LAP IR £, NS EAFEABR YRS ZNEE.

XF OLAP R%:, ERFLITMRMAMARIIR, i CPU A EREMEE /0 RER
REENREEIEEMRENTE SYARXDERERGAANEMN,

EEMBANEX &R B L HZEERATREAE, XMEENEIE, 2T RENTE
PRERREN, BRMEELE, AAREHBERRIER ZHFERBEEIFREX,
MEXRSERYE /O Y K. FINXMESH\IFEE%E /O LEH.

F OLAP R%:, SQL AL IEEEE, AAEMNEIRERK, MERAB/MRSIXTH
BE LRI EFEIEE RN



5.2.1 hbase ¥IBEN 2
My

hbase &3 T Google BigTable BAITF R, ALK key/value REi. JEHILAE hdfs
< b, RAtETTEEE . SERE. SRR FIIRLE. SRR RS nosql BOEUEE R, EEMT
U B S5 R AL AN - 55 M A B S A

‘BT nosql F1 RDBMS 2 [H], AW fgilid F8 (row key) MITHEN range KGR A, X
LFERATF 55 (AT hive SCRERIIIIZ L join R IHRIE) .

Hbase ZEWEIE N REARMI B, RLFF join ZE M, ALRFERINES THINE

Y5 hadoop —#f, Hbase HbrF:ZARFER A FE, L AW INARAN 0m AR5 4, R
BNt SOAAT i e

HBase HIRYFRAIIT =

< KD =ARTMB LT, EEES
TR STEE AN THFNERNER S5, JTDIRESESHEM, B—
SKRPARENTTAEEARENG;
E a5 ey (R NEFEEMSBRES], 5 (%) MR,
ot T AR (ul DI, FAREBAEE=E, B, RTNRITHIESHL.
ARz AR SNBITRERET NG Z AR, FNER TRAS BN, 22T
A48\ B A9 B i) B

< #UEZ15— Hbase KR AIE F A bytell.

REEMZEDE

HBase IAFRMFEAFHEIE. XEFTMINAM. FIRIDHETNFHE (colunn family)



#F48: t user_info

rowkey FIiE1: base_info FIfE2: extra_info

OGBOOOOO‘ name:zhangsan age :30 address: BJ

000000002 [name:lisi _] age: 50 address: SH  hoppies: sing
\ name: lisisi

rowkey: hbaseZEAYTES|
cell: ATLASITEME—HIE

rowkey: gl i e 22| (rowkey +ZllE + FliE FEIZISTR+ (& + ATIEER)
owkeyRIRA St Fhbasestome || = TCellEE, FHFEIRAIE

=, | || EEREIEE SRR, RS
' o Bl MATERD

) | BREAE: BTTLARFFRUL N RAEIE
b e B BIEAH: BETLAARVHERULMEASIR

1. Row Key

N

5 nosql $HRE(]—#E, rov key RFARMKRICKMER. 150 hbase table HETT, REF
=M

BiL B row key i8]
2 1@id row key A9 range
3 ERPM
Row key 1788 (Row key) JURERFHR (FAKERZ 64KB, XFRKAFKE—RKH
10-100bytes), 7E hbase FU&B, row key fRIFAF .
Hbase £3f 5 H FI BRI rovkey HEFF (P AR
TEHERS, Z0BIR I8 Row key MF B (byte order) HEFFTRAE. BT key B, EXRHHFFME
RN, BEE -ERRNTEHERE—E. (ERXN)

ﬁﬂh

pES
FHFX int HFNERE

1, 10, 100, 11, 12, 13, 14, 15, 16, 17, 18, 19, 2, 20, 21, -, 9, 91, 92, 93, 94, 95, 96, 97, 98,99, E&
RIFBENBRF, TRLOIM 0 FEER.

TH—RESERTHRE FR—RKEZDI) . IMRITRREBERFREHHOER
EFENE—MTHTH A EMRIENTH

~7

2. Fik
hbase R HEANF], MABSEN k. FIKRREFRE schena f—F5 (MFHIFR), BR
AR ZHTEX



5 2B IAFI R e D ETSE . 5120 courses:history |, courses:math EEF courses X5
o

wEES. MENRFENERSITHEESIREmHITH.

JkE, AR—THENAESS 10, #IOXMHHEL, T, IRIELE, AR
BEAZWFIK. —RRE 23 MLREIE.

3. EEB

HBase Hi@id row # columns BEM A—NFERTIRA cell, B cell BRFER
— IR ZNARA . ARSI EERRS], MEBAKEE 64 AL BE, W& H
hbase (EHIRS AR A5 ) IRIE, M BEBHEIZE LRI, i BT )
MEAERXME MRY BEFEEEEIERARR, S8 CEME A E— AR a1 &
A cell B, REMRAKEIBZ B EEFHF, DRHNSIEIERAE.

AT BEHEFES SRAEMNNEE (BFEFEDMES) I8, hbase 12T PR
FRA @ TT 2

& REEIENRE n MRA

¢ RERKE—REBEANERA (REZEAESGELH L),
RPN GN I RETRE.

4. Cell
H {row key, column( =<{family> + <{label>), version} ME—#EMEIT,

cell FREIERRA RN, EVEFHELAFL.



5.2.2 hbase S£Et4E14

HRegiontener HEegianierer

Hbase BELAZH {415 FR:

Client:

5 Vi A Hbase 13210, F4EP cache KAINERXT Hbase V5 1A, LEiN region MIAL BAE S
HMaster:

& hbase MM ETT A, ATLARCE 24, ARSI HA

N RegionServer Z3Ht region

1157 RegionServer )& 151

RINKZ RegionServer 3 & H i H F X region

RegionServer:
Regionserver £ region, AbFEXTIXLE region ) 10 153K
Regionserver 1 §i1J) 73 fEia 17 1 12 12245314 K1) region

Region:

oA A R B/ BT

Zookeeper {EF:

Wk, CRUEE AT s, S8+ A A —NE%E I HMaster, HMaster 5 RegionServers j5
Bhif £x[f) ZooKeeper T/

12 Fif Region H5-HEA 1

Szt % Region server () FZRAI 2645 H . szl &4y HMaster

17 HBase [ schema F/1 table Jt % ¥

Zookeeper 15| N #1153 HMaster /N /& B g it




5.2.3 hbase £E#EE (MSTH)

————SEREB— zookeeper EEEE |, FHEILFE RS 2RART(E]

1. Bt & hbase &£ 8, BB % 3 ) X hbase-env.sh, hbase-sitexml, regionservers,

backup-masters RiIgEEF AN ED S
FR: EE hadoop HY hdfs-site.xml #1 core-sitexml B Z| hbase/conf T

2. B3l ./zkServer.sh start, start-dfs.sh, start-hbase.sh
3.3508:  itcast01:16010

524 fp¥ITIE?

4

EAK shell (¥

H# N hbase &2 17
/hbase shell

Create ‘tablename’ , ‘column family’

Put ‘tablename’,'rowkey’,'column family:’,'value’

Put ‘tablename’,'rowkey’,'column family:column’,'value’

Scan ‘tablename’

scan ‘user_test', {COLUMNS =>'info:username’,LIMIT =>10, STARTROW
‘test', STOPROW=>"test2'}

scan 'tablename' {COLUMNS => 'column family'}

Get 'tablename’,'rowkey’

Get 'tablename’,'rowkey’,'column family’

Get 'tablename’,'rowkey’,’column family:column’

delete 'tablename’,'rowkey’,'column family:column’




deleteall ‘tablename’,'rowkey’

Iz F % disable ‘tablename’

Alter 'tablename’,{NAME=>'column family’, METHOD=>"delete’}
IR E: disable ‘tablename’

drop ‘tablename’

5.2.5hbase RIDA K% (BEAX, 1HEzEEE)

1 ERER X E java LB B+

private Configuration conf = null;
@Before
public void init(}{
conf = HBaseConfiguration.create();
conf.set("hbase.zookeeper.quorum”, "itcast01:2181,itcast02:2181,itcast03:2181");

@Test

public void testDrop() throws Exception{
HBaseAdmin admin = new HBaseAdmin(conf);
admin.disableTable("account™);
admin.deleteTable("account™);
admin.close();

23 E#ENR  (FET scan)

515 TRFHNERRS, BRIYMUDAWMRE—LELER, THIIERS
RN ERRAERSHHMBEESRERMN RERABRBEFMHNEIRERDSE i,

hbase 13828 I LL BT E AT




LESS < EQUAL=  GREATER > NO_OP #tB&FrE not <&

Hbase i JEaR B9 LL Bar (EELLEANH)

BinaryComparator IZFPHERS|IMFILRIEEFTTHEHE, XM Bytes.compareTo(bytel[])
BinaryPrefixComparator IREFTEMEE, REHERAmNEIERSHEE
NullComparator ¥|HiEEM=BTAS

BitComparator 3%{ILbEk

RegexStringComparator fRH—PMIENALLE RS, 1N #F EQUAL F13E EQUAL
SubstringComparator ¥|WIREAFEESTHINA value P,

Hbase fY3d 852

> ERIERES

1.1 F7RILIERS RowFilter  -- 443l
1.2 FieitiEss FamilyFilter

1.3 %33 & 28 QualifierFilter

1.4 {EidJE8% ValueFilter

Filter filterl = new RowFilter(CompareOp.LESS_OR_EQUAL, new BinaryComparator(Bytes.toBytes("row-22")));

scan.setFilter(filterl);

> TRLESS

2.1 BH{EFJESE SingleColumnValueFilter ——< iR E#E & BT
2.2 BRI RS PrefixFilter——$t 331748

2.3 FIBI4RiTEAS ColumnPrefixFilter

SingleColumnValueFilter filter = new SingleColumnValueFilter( Bytes.toBytes("colfam1"), Bytes.toBytes("col-5"),
CompareFilter.CompareOp.NOT_EQUAL,  new SubstringComparator("val-5"));
filter.setFilterlfMissing(true); //MNERFRE N true, NFBLAREEFEE column NFTHESIRE

scan.setFilter(filterl);

5.2. 6hbase [N} /EIE

ARG




000000 || 000000 || 00oo0a || 6ooooa

Client

1 B 171 hbase (2, client 45475 — 1 cache KR hbase 1717719, G40 region HIAL
BiERE.

Zookeeper

1 QRAEAETI%, S A A —4> master

2 £ FT A Region FJFHEAN 1-———root RIEM & 5545 Lo

3 SZHF W% Region Server HIRAS, B Region server [f_F 28 Fl R 2615 B 52l 4145 Master

4 {7i% Hbase /] schema, 5545 WFLL table, 4 table 75 MFLE column family

Master JH 57

1 A Region server 77 IC region

2 1177 region server [ £ %k 351l

3 RIKRZLH region server 31 E 1  lio H_E 1Y region

4 HDFS _b iy b7 3 SC A ml i



5 AbFE schema T HTiER

Region Server 1 57
1 Region server £ Master 77l 45 €[] region, ALPEXTIXLE region [ 10 iR
2 Region server H1 51 )73 fEIE 1T I 2 843 1 K 1Y region

A LA 2], client U7 7] hbase A4k 1 B AN 75 22 master 2 5 (F41L5 1] zookeeper 1 region
server, #1525 15 W] regione server) , master [N 4E$ 2 table A region [Nt E R, 7
HARK.

5.2. 71817 4&

1. BiRgEH

1 Table EYPIA FTE¥ZHR row key B9 SR FHES
2 Table #EFTE9731E LB %A Hregion.

3 region IR/ EIR (BRIA 106), B NR—FHERE— region, FEEEIBAMHBAZK,
region FEMIEK, HIEKE—NMREMRE, Hregion EEF DS FAHHY Hregion, ¥ table
FHTARIESZ, ReF MK EH Hregion.



4 Hregion /& Hbase R H R FHEMAE I EN&R/NET, R/NETHFRTAED Hregion
o] I T EE AR E B HRegion server £, {B— Hregion EA~&1F40 2] £ regionserver
EI\]O

5 HRegion RAERNHHIEMNR/NET, EHAEYEFENTR/NETT,
ES F, HRegion H—EE S Store 4B, & store RF— column family,
£ Strore X H—> memStore #1 0 &% StoreFile 2., 41L&

region fi 2

store file

store file

2. STORE FILE & HFILE 54

StoreFile |} HFile #§ R %F%& HDFS L,

Bf: HFile B9 A

y i v 1

Trailer

Key | Key | Key | Key | Key Key
‘| Value | Value | Value | Value | Value | Value

B % HFile XHRAEKN, KEEEMRFEFMFE: Trailer # Filenfo, IEZNEH
FRoRE, Trailer FHE TS5 HMEIRRAELR =,
File Info FiEs% 7 XXM —LE Meta 5 2., 5140 AVG_KEY_LEN, AVG_VALUE_LEN, LAST_KEY,
COMPARATOR, MAX_SEQ_ID_KEY %,
Data Index F1 Meta Index 325 7 & Data HF Meta HREVFRIE =,
Data Block 2 HBase I/0 (B ARE T, I TIREIE, HRegionServer 1 & T LRU # Block
Cache #1#l, &> Data HREJK/NTT IAZEEIE— Table MFHEBII S HIEE, KSH) Block
BHHTFIRFF Scan, /NS Block # FHENEE. & Data $RER T FFLH Magic IXIMgEE—



AN KeyValue 38T AL, Magic AR FEE— LMV ETF, B I=0 1L EIBHRIA.
HFile EEME KeyValue W2 —ME LA byte £4H . BERIXN byte HAEEBEE TR
ZM, FEEREMEN. RINKEEEENEEED:

’ Iy = |

Column
Row [ Family

Key | Value | Row Column | Column | Time | Key

LengthiLengthjLength Family |Qualifier |

4B 4B 2B 1B 8B 1B
TR EEKENEE, 77057« Key BKEH Value (IKE. RIEERE Key, A=
EEKENEE, =7 RowKey IKE, EiEEZ RowKey, ARREEKENEE, kT
Family (9K E, RE2E Family, EEE Qualifier, RAEEWMEEKENEE, R Time
Stamp # Key Type (Put/Delete) . Value g B IX AB W, SERARN ZHHIE0E
IS

Value

HFile 73 AR MEBS

Data Block ER—{R¥FZFRHEIETE, XER O] AKIELE

Meta Block B (FJiEM)-REFAFBEXA kv X, T ESE.

File Info Ex-Hfile ITIER, A#ES, BRI NEX—EIAINECHTER.
Data Block Index Eg-Data Block ®I& 5|, HH&FRSIM key 2K S|AY block HIE—FKiLE
fY key.

Meta Block Index EX (T]i%&fY)-Meta Block f9%& 3],

Trailer-X—EREEKN. ®RETEH—BRNEHE, EW— HFile i, &% %R
Trailer, Trailer R 17 7 BN ERBVEIAALE (B AY Magic Number kil % % check), R/5,
DataBlock Index SR EINFH, X, HWEED key B, AFERHEE HFile, T
REMAFHKE] key FTFERY block, Bid—R#EA o ¥4 block EEINFEFF, FHE
=Y key, DataBlock Index X LRU #1&1783K.

HFile #Y Data Block, Meta Block BEXBEREANFMH, Ed2 /50 KRB ML
IO M#AE 10, MmN FHESREFTELSE cou HITERMNRESE.

B#x Hfile WEGXFHAIH IR Gzip, Lzo.

3. Memstore 5 storefile

— region BZ > store AL, B store BE—NIIREITE 5.
Store BIEARITF A TEHY memstore FIAL FREFZ A storefile,

12 1E4 S N\ memstore, 24 memstore FEIEIEEILFI £ BE, Hregionserver B30
flashcache #FZ S5 A\ storefile, 2R 5 AN EL B IR — storefile,

4 storefile (9N EGBIT —E B{EE (BRIAS £ hbase. hstore. blockingStoreFiles=10),
£ storeFile 27483, YiZ region YT store B storefile A/ F, BFFAE store

A9 A /NEBIT hbase. hregion. max. filesize=10G B, X region S #IHFDSIL Y A region



DEIRES, FFH Hmaster D ECEHEN Y region FRE88, LI EE .
KPS BEIER, &7 memstore 3, HAZIEH storefile,

4. HLog(WAL log)

WAL %=} Write ahead log(http://en.wikipedia. org/wiki/Write—-ahead logging),
ZAE A FEIRMNAERRE, Hog ILREIEMNATALE —BEIEER. HITIUM log H
HITRE

F HRegionServer &R —/ HLog 3%, HLog 2—NSCH Write Ahead Log 2%,
EERBPRIES A MenStore AR, a5 —HMEUIREE Hlog X (HLog XHHERA
[B%R), Hlog XMEHIS RN BHH, FEMBRIBAISHF (EFAMLE StoreFile FAYEIR)
% HRegionServer EIMNL LG, HMaster 23@id Zookeeper FANF], HMaster B IER
BBH9 Hlog X, W EHHARE Region By Log HBH#ITHS, 7 HIMEIMR region WEHET,
REBRRE region EF A, FEE|XL region fY HRegionServer 7 Load Region
FIEREF, SAMHEHE Hlog FELIE, HE kS Replay HLog FAIEHEE MemStore H, 24

f5 flush %] StoreFiles, SEREIERE .

HLog X4zt —N @AY Hadoop Sequence File:
< HLog Sequence File f9 Key &= HLogKey 3t , HLogKey Fit% T EAHIEMNIEE

58, BR7Y table 1 region HF9b, R EEFE sequence number F timestamp,
timestamp 2" 5 ARF[E)", sequence number FIFZIA1E X 0, HEZHRIE—XEFEA
XA FE % sequence number,

< HLog Sequece File B Value /2 HBase A9 KeyValue 3t & , BIXf & HFile A1 A KeyValue,

w0 _EXHER



5.2.8 FUHLH

1. SHUREE

2. -ROOT-FI.META. FR%44

-ROOT- R4

.META. fTie R %48 : rowkey info(regioninfo server serverstartcode ) historiam

3. FHbRE

zookeeper file

: rowkey

it MO Eregionti e

| i it AeoOnG- e

sl |

e infa rRi000 thassd  servendl ‘

-ROOT-.

info(regioninfo

—

b o
frm = ——

server

META.

serverstartcode ) historiam

UserTable1

e

wae

UserTableN

ﬂ:::::::::::::

REIT IR ENFEA row key (FHFEBEA row key range) Fr7ER] region

bigtable {8/ =/= & BHHAIEEMRIRTT region (U E.

F£—JF: 1RFF zookeeper EEAIX M, EFFH root region A E,




Paxand

% 2 root region £. META. RAYE— region HFRAFT . META. RETE region AL E.
BId root region, FATHLTI IAAIE). META. REVEIE.

B=F META. REZ—MFRIR, REFT hbase T A HIRRM region fIBFR.
LR

(1) root region JKIZASH split, RIET &RFBE=KRBKEE, BEEERE|ER region .
(2) . META. RE{TRIF— region UL BSE, rowkey RPRE+RNBE—THILTA.
(3) AT IRIAE, . META. REGLHED region FRFERNFH.

(4) client SR EWTHUEEBRTFEFTLER, EHEASENRY, FALMRE client £
MEGFLIRN, WRBHITRS 6 XMEKE, 7 EEMEERM region (HA="RA%
EMBEERY, BII=ZRARFEBRAERER) .

5.2 9% Ed%E

1. EEREE:

(1) ZFFAimEBIT zookeeper UK root R meta 3k B R EIEPIFE Y

regionserver
(2) BXE regionserver &8 HHrEE
(3) regionserver EAIE| BAREIEFT AR region, KHEWIFK
(4) region %tk memstore &L, wHNLRE
(5) #NZR7E memstore HIRAE], MIFE storefile 3T (TJRESHIEEIR
£ # storefile———bloomfilter #5fEsTESR)
I kSIS EE 2 F

Row. rowtcol



2. BiEkiIE:

(1) client fa region server B EiER

(2) region server #Z| B+ region

(3) region WELHIER G S schema —FL

(4) WRE I BIEERA, NIRE K BT R G i 81 A B R A
(5) BEFHBEAWAL log

(6) BEEHSA Menstore

(7) #IMT Memstore N EBHTE flush Jj StoreFile X1,

i PR R

hbase {# F§ MemStore 1 StoreFile &N RN FH .

HIREENRELEBE AN Log(WAL log) 1A MemStore) 1, MemStore FAJ %z
2HFH, H MemStore RiTE|—EBER, MECIE— Y MenStore, FH
BZ B MemStore FRANE flush BAF, HEBEMAIZIE flush BRE L, BMA—D
StoreFile, FIREE, RLHEETE zookeeper FIIEFE— redo point, FRXA
NZIZBNEEEERFALT .

L RZGHINESINT, TTRES BN MemStore) REYEEER %L, MAHER Log (WAL
log) X E checkpoint Z JEHIEIE,

StoreFile EREA, —ERIBEMATUFER. Bl Hbase FEFESLEAUTIEINAYER
£, H— Store FfY StoreFile IR —EMHER, ME#HT—XEH (ninor compact,
major_compact), ¥ 3f[E]—key G E FHE—i2, FXp— Ay StoreFile, & StoreFile

K/NEE—EBER, XSX StoreFile g7 split, F AP StoreFile,

HTXNROEHZAUIEME, compact Bf, FEiF[5) Store FEEREY StoreFile A



MemStore, J&Mh{13% row key #Hf7&FF, HTF StoreFile Fl MemStore EPELZITHEFEL, 7

H Storefile EAFH RS, SHNIELZILRIR.

5.2.10 Region &I

(1) region /EC

TR ZI, — region AEEHELL— region server, master i23% 7 HFH HRLET]
FAEY region server, K MBTHRLE region B4 T BMRLE region server, WL region iR
RADER. BFEDRAHFM region, FEF— region server FH T AZS 8], master
B IX ) region server KiE—PEZFIEK, I region HHZZIX ) region server, region

server BEIEKRE, BMITIAXILL region RS .

(2) region server %%

master {§ FH zookeeper EFRIF region server JRZS, HEA region server BEIFY, €8
S 1E zookeeper F Ay server BR TNEN KRB CH znode, T master {T[5 7 server B
FEMEEIHEE, 3 server BHERTHXMHHIMHIZRMBRIRIER, master T UBEIKE

zookeeper FYSERTIBA]. EIt—HE region server £%, master B85 EBEEE.

(3) region server [NZk

% region server TNZ R, '©H zookeeper IR FF, zookeeper M BHMBEMARETX &
server Y3 £ AR G5, master FLO] IAHE:

1 region server F zookeeper 2z [B)AYMLZEHTFF 7

2 region server 37,
TRWBIPIESL, region server XML N TR region MRS T, LA master ZMBR
server B3 THRFTIXE region server By znode £i3g, FFIEXE region server By region

PESKHETEEENRS.



5.2.11 Master T{E#1%l

> master %
master BERIFITIUTHE:
(1) M zookeeper F3EEUME——/MEF active master {95, FISEBELEHE master B
SEE Y master,
(2) $3%& zookeeper ERY server X, RIS FI 2 AAY region server %K.
(3) F1EGA region server BIE, B LR DB region F region server PN X,
(4) A48, META. region WES HEB R HAIERDECH region, BALITHARFIE region
FEK.

> master N2k

BF master RAHPRF region ITEIE, MASEREIE 10 ILRE, master TEX
SEEE THIENE SRS (TECIBMBRER, TIAEHRN schema, FiE#HTT region
AV E S, TR region ET%, JTik#FT region (I&EFF, ME—BISMYR region B
split SJIXIEH#TT, HARE region server £5), RIOBIFEESE T INIEE T,

Itk master TGRS BRI XS E A hbase EEEX BT M.

5.2.12 HBase &1

Master Rf5: Zookeeper B %1% —/ T #Y Master

7 Master 372/, HIREBNREHTT

7 Master ;72 /1, region Y153 B9 ESE LikiTT,
RegionServer 2558 & (s Zookeeper SCIR/Uk, 208 — B i8] sk H I LBk, Master
¥1% RegionServer K Region E#H 4> E2Z| H fth RegionServer I, %k rE2 ‘5 "H
SHERSSH[HTOBIFFIRIELHFEY RegionServer

Zookeeper i Zookeeper E— NI $ RS, —MRECE 3 5 5 1 Zookeeper I



5.3 Hbase &2k N A

531 BRSREM

TEJLA shell a5 7 hbase BRI DUERIREINER, BEFEGCMAEEZRALES, &
THEJLA create B

1. BLOOMFILTER BKIA2 NONE R&EEAHmES ERERETMAT R
mEL R T INGS R ER.
{# A HColumnDescriptor.setBloomFilterType(NONE | ROW | ROWCOL) XI%! j& 218 ;2 %
BE
$  Default = ROW ST fTHEEILIE,
< X ROW, {THRMMEHEEKIENITRBHRARMEIHE.
< X ROWCOL, 178 + FUik + F&REHMNEHEEERBATER RN
{FE R 77%: create 'table’ {BLOOMFILTER =>'ROW'}
BAMELIRTUTEE#ELRE, TUETREEBGER

2. VERSIONS B 2 1 INSHABREREERE 1 MRA, RBAVAARMNBEIER
EXARKNDERBEXAL, MEEAER, MZRANEENRMNZLNE, BHLSE
Wh1 BT 2/3 MEE

{FE R 73%: create 'table’ {VERSIONS=>'2'}

B MIN_VERSIONS => '0'2i% 7 compact BEMTZE, ELERBHIRA

3. COMPRESSION BRIA{EZ NONE BIAfE A E4E
ENSHBRRIVIIEREXRAES, XBTAEREEX
£ J77%: create 'table' {(NAME=>'info', COMPRESSION=>'SNAPPY'}
BIUK F SNAPPY R4 E %
HBase &, 7t Snappy &% 2Bl (Google 2011 FEX9h& % Snappy), A LZO &%,
Bire LRI RURERMNERNBERE, BB CPU BIEFE,
1E Snappy XKz fm, EIUEA Snappy E% (H%# (HBase: The Definitive Guide)),
BEART] PURTESERRE ST LZO # Snappy #uid AT L R B MUt .

Algorithm % remaining |Encoding Decoding

GZIP 13.4% 21 MB/s 118 MB/s
L.ZO 20.5% 135 MB/s 410 MB/s
Zippy/Snappy | 22.2% 172 MB/s 409 MB/s

MRBRZVZXBES, BEREEMAESHEEZLR, JRUET alter 82 schema

4. alter

EATTE W BUEREX



disable 'table’
alter 'table’ {NAME=>"info', COMPRESSION=>"snappy'}
enable 'table’

EBRFBEHIT major_compact table’ ¥ ZfF A SMEFRAVIRIE.

5. TTL
EKIAZ 2147483647 Bl:Integer. MAX VALUE {EAH#IRZ 68 &
EANSER U IR GEIRNFENE, SR s

EXANSEET ARE B BT SR X £04B1% 2 7 E i 18], 813 771 A (8] (R S ER P A E B R,
F K major compact BB 2 B 1] i M BR 2R

FEME TTILIREZE MIN_VERSIONS=>'0" X#iREZ 5, TTL RE&LEE, BB
JE M BR 3% family TER B B9 %38, % MINLVERSIONS AE T O BERBRFT M
MIN_VERSIONS M AR ##E, HENESEMER. tban MIN_VERSIONS=>"1" &R K{RE—
MNEIRARN SR HERANEEEFHRE.

6. describe 'table’ XA ESEE T create table MBS HH EZEIAE.
7. disable_all ‘'toplist.*' disable_all X#FIENFRIAR, FFIH HRITEMNE:

toplist_a_total_1001

Disable the above 25 tables (y/n)? & £ HINRR.
8. drop_all XA 540 disable_all ER AR E—HH
9. hbase RN X----FHHpX
ARINMBEAT, #EIE HBase R EZ BN EIE— region X, HSABIRMRIE, AT
A 19 HBase & Fim#RE)iX— region E#E, HEXA region BH AT A #TTID. —H
IR ESANRENTTERBI M EE—LZH regions, XFH IS N HBase A,
2128 region MBS, ERBEABEIENNHDE.
me A

create 't1’, 'f1', {(NUMREGIONS => 15, SPLITALGO => 'HexStringSplit'}

W] UfE A api 9773

bin/hbase org.apache.hadoop.hbase.util.RegionSplitter test_table HexStringSplit -¢ 10

-finfo



ZH

HexStringSplit:split 7730 -¢ &% 10 4 region -f 2 family
XEERE O] UK R T 5E 0 4 15 X, B EEIA B storefile K/NAIEHE B 54 X A B[] BAE,
FEHEFU—MESE, SEBAERIT rowkey BEILEA region BIFEIERFEHHE(ETY
5) 10 FRLERS, BEMPXFES filesize RE—PRANVE, REWNSHE,
hbase.hregion.max filesize X/ MEZRIAE 106 hEt 2B region BRIAK/NE 106G,

EANSHEEIAMEZ 0.90 % 0.92 7 0.94.3 RERAM L 256M--1G--10G

B2 58 MapReduce Input £ 4 TableInputFormat {5 /A hbase {4 % N\ A9,
BEERT, & region —4 map, MREIE/NT 106 BRI BA—1 map ERRAHY
WERSE, XMMET UERELIFNZSHNE, SEXBMOE region (977K, IR
MINRIAFXME, FFsNEC region,

5.3.2 HBase Byt RN

HBase & —4EH 747t 1, il it rowkey (1748, column key(column family 1 qualifier)
A1 TimeStamp (B [RIER) 1X AN =AN4EFE AT L% HBase H ¥ 0 i3k 47 BRidt e 467

HBase ' rowkey nJ LAME—FRiR—47103%, 7 HBase &) IS, A LA LR 77 =:

1. @id get A=, F5& rowkey FKEUME——FKiD%
2. @id scan R, & E startRow 1 stopRow %53 1736 B ML AL

3. &x\H NEEARBEKKRPAFMLE

5.3.3 rowkey K E RN

rowkey 22— P FHIIDR, TURERFHTHR, =AKE 64kb, LFRANY A

h—A%25 10-100bytes, W byte[[JER R E, —fOEITAEK.

WAL, AEBE 16 MFT, REW T


http://blog.csdn.net/javajxz008/article/details/51892967

< FUIBRIFEF AL HFile A 21218 KeyValue 7789, 205K rowkey 34, tbaniBid 100
F95, 1000w 7548, ¢ rowkey 2 5 F 100%*1000w=10 {ZFF5, ik 1G £3E,
XS AT HFile BIFERUR;

% MemStore ¥ FE N HIREIATF, MR rowkey FEIIK, NFHNEHAARRSE
R, RGEAREFESHEE, IHIBRERTEK.

1.rowkey &% & ]

U rowkey 2 B[R] B FR) 7 O 1Y, AN ORI A]SCrE — BRI RS RO AT, 0K rowkey
MmNV E N 7 B B P BEALAE G, AR BT TR 7 B, SR B i a2 1 oy A TE A
RegionServer, LASEHLGFESAMML%. WREABIIFER, BFBREELNEEE, f
HIBUE# 245 FH7E—A RegionServer I, IXAELE BRI 38 82 TR 7E AN 7
RegionServer -, & inl @, SBEARE AR

2.rowkey ME— 5 ]

DRI ERIEHE—M, rowkey 2i2RFAIRFFHFEFHER, Fitt, it rowkey
MR, BROFAXMFNRER, BEEERNEIETHEE—R, SR TES%IA0E
AUER IR — k.

534 4 s

HBase /1917 /21% 68 rowkey A9 81 HEFAY,

PREAEAEREN dient ERFEKFHN—DIRIBEANTR (FETERE, SHFE
HhigtE) . REHEEEHR region FIEMBENMIREL B BRKZEN, SIEMETHE

B % region RoJ A, Xth=FmE—> RegionServer tfyE At region, BT FHTERS
HAth region AYIEK.

B SR
1) JnEh

7t rowkey FYBTEIEINEEALEL, EAFE % rowkey DEC—MEEVLBTR U ES



EMZBTHY rowkey BYFFLARE, D ECAYBIERAPEEE RZ TR B FHEUE D BL
ZIAEHY region BIEIE—E. INEZ [FAY9 rowkey B SR TBFENL A AL AYBTER 738X

& region £, DUBGH S,

2) M
BHRRER—TATE— RN, B OTNERESHE B R
BRENZTATNG. EAREHESTLOLE P HENTEMN rowkey, T

DUE A get RIEATRIE —MT78EE.

3) R¥#%

5 rowkey HAERENEHD (BOXBREXHIED) WAERHE. XHET MBI
BEAL rowkey, 1EZ4H4E T rowkey FIF .
K rowkey BIBIFIAFHLS 4 rowkey, TTIMBEFH S REFHNFZRFEED

rowkey, XAFRIRLEESR T IAFH S AL E BTk SBH R 8]

4) Bje)ER %

— N IR EIEALIE BB R R BRIV BRI AR A, 5 A R L R B [e) B Ak
A rowkey B — AN XANEBE+2F A, oA LongMax Value -
timestamp BANE key FIKRE, fI40 [key][reverse_timestamp] , [key] BB {E O]
PRI scan [keyl3k & [key|H95E—%&%iCx, KA HBase # rowkey 2 HFHY, 5
—RIEREHREFANEIE.

FRR R AE MY, RIFE—FH, TKHNEMRRATEMLY, B2



ERENEM R TS HBase PR EH

5.4 HBase Mt gEMILTEEhR

54.1 LRk EWILL

Java AERM T HARBIKANG, S JRE MREFATARNSIMRIZHT
nwiREWE, B2 HBase SUFBEHIRFENE, IFEHARE, Rt
EENRHSBEERTO IR EZL S KT JRE RO T
£ JRE WS ECRIAELIREIKEREE., BX java AFRIKAHEIRYEEER

{Zlil%%% http://my.oschina.net/sunnywu/blog/332870,

(1) HBASE_OPTS && HBASE REGIONSERVER OPT Z-&3&i& B 1R EI
RS, fSE—ARZFTECE RegionServer Y, FEAG N FT =AY HBASE_

OPTS X4 THCE.

1) BRBREFEAXNNISE, Feed), TNWSHFERT R AEE

i

AESHEH JAVA #HgELE

rzlt

X, SIREBERTERFHEE. FHERRETX,
AFEHE., -XX:MaxNewSize=256m-XX:NewSize=256m XFENTLLEFHEL -

Xmn256m X— ML ER5ThL.

2) BRI BLHREIKISERS : -XX:+UseParNewGC -XX:+UseConcMarkSwe

epGC I iEEERRE.

3) IRE CMSHYE, SEEZPRY, FRAAFRCHIBIERE, -XX:CMSInitiati

ngOccupancyFraction=70


http://my.oschina.net/sunnywu/blog/332870

4) FTEPSHREMHYSE: -verbose:gc -XX: +PrintGCDetails -XX:+PrintGCTi

meStamps

-Xloggc:$HBASE_ HOME/logs/gc-$(hostname)-hbase.log

=220 LA15%: HBASE_REGIONSERVER OPT="-Xmx8g -Xms8g -Xmn256

m -XX:+UseParNewGC -XX:+UseConcMarkSweepGC \

-XX:CMSiInitiatingOccupancyFraction=70 -verbose:gc \

-XX:+PrintGCDetails -XX:+PrintGCTimeStamps \

-Xloggc:$HBASE_ HOME/logs/gc-$(hostname)-hbase.log

(2) hbase.hregion.memstore.mslab.enabled EXIAE: true, XANETE hba

se-site.xml| FFEHITECERIE.

A R EREEARSER Full GC, REZEIKIERE.

542 ERESE, FRETER, SHARE=N, BE
FELEHT

543 {fti¥ Region D &FH LUK SRS Region
(1) hbase.hregion.max.filesize BKIAJ5 256M (TE hbase-site.xml i 1TED
&) , ZHregion REXNEERS, SHmNHRFD. ATLUEXMEIRREITEIRA, W
BJLAXF] HBase BEIEE R, FolziTm<SH T region #f5, IXEFRILE

AER region E3XEEIETT, DELI/O Tz,



(2) ¥R region

PR LA RARHEH BT TR ERY region, IXHFHURILUER/SEA region
BafroiEmk 1/0 g,

544 AZFimNERN

(1) BFRERSEFNER, HBase NERIERIAFEN, BBFRE—X
put ZBRIEIE] HBase server HIT—XRIE, NRFESHBENIUE, USE
Y 1/0 tAEdE., EXEALUKXAEIRISINEE, setAutoFlush(false). Uit
put LAILFER—NMEFS, XMEFRIKIMET hbase.clientwrite.buffer
XMERREEFX, SEFRWERZ GT . IFEEE R RISEE,

FLAARA flushCommits() /55,

LAbS R REUX N EAEHERS SN ESANEILL: hbase.clie

nt.write.buffer*hbase.regionserver.handler.count {§HREFBR.

(2) BIANAE, BXASR put EAI WAL (writeToWAL(flase)) iX#ERTEA

REEIER, FEEMEHE, BERNREIEEEERNAEXI,
(3) hbase.client.scanner.caching: EXIAA 1

XEIRITEFEEEEAIBECE AL, 1 hbase-sitexml ifHTECE, 3 sc
anner —REFZ/VENE (MIRSZEE—IXIMEN S DEWER scan) BRIARIR/N,
BEENTFAUE, BEARMAK.

(4) hbase.regionserver.lease.period EXIAE: 60000



15BE: ZEFimtAF HRegion server HARR, BIERYIRIE.

B : IXANBLA hbase.client.scanner.caching 3, MRATEELA, EEEEH
RZFBEITTEIIERK, AJagBIX/NEE, & IRERA AT EILARG
N SE=1i®

(5) XBFESLE, MRETIRSS, AMEFS, EeTaRMEFEME A

MHER, FBEELETIESEHE.

545 HBase FEEX/4

EFEFERBREMART S E HBase BCE X4 HEIBRTIF A,
Itt, TENEENESE LEHEENEE.

(1) zookeeper.session.timeout (ERIA 3 954H)

ZK FIHBRRSEL, BUABCEN 3 0, AR EENR/NXMETE 1 D8hEL
B,

IREFN: X/ME#/)N, = RS HI&ERS Hmaster SRAI#ER, Hlog %A regio
n BEBWIR, EHREREEE. BR, REXMEEFRNZEEEBHIRTEH

17 GC [y, BNSSEURER RS Etll. —ARIEEARIRS

(2) hbase.regionserver.handler.count (ZXIA 10)

XIFRGERY put (RET MIEE) BEATEERY Scan ##(F, handler B+

ZiIK, ZiERL OOM,  XFF/IGa#EERY put B2 get, delete FEfE, handl



er HEESEA, RIELERIFEN, BEERINOUSHBIRIRE. (BIFE
MERDHT)

(3) HBASE _HEAPSIZE (hbase-env.sh ECE)

HAIBIRR X E Memstoresize40% (BAIA) blockcache 20% (ZKIA) 2

HIBIXANTIRRAY, SR HBase AfFECE. IREW=SAFAY 1/2 BPF],

(4) IEEFERERERE, Bl HBase BUASHFRIERERIAERE GZ, LZO LK

snappy (hbase-site.xm| HfCE)

(5) hbase.hregion.max.filesize BXIA 256M

LERIEI T, hbase Bairs region BYEE, AILARAKEE TR, TRAE
EF RS region, MHAIABIXEE,

(6) hbase.hregion.memstore.flush.size

B/ region RFFEAY memstore K/NSHIRBISIEE(ERT, flush iZ region Y

EF& memstore,

(7) hbase.hstore.blockingStoreFiles EXKIAE: 7

5iBA: 7E flush BF, 2— region #1fY Store (CoulmnFamily) RE#EIT 7
A~ storefile BF, M block FrEMSiEX#H1T compaction, LU storefile £

=
L,



JA: block BiER&FEFINZE] regionServer BINENATE], {BIFZHT stor
efile BFNMEMRE, MR ARE, A THRBEREENMAAYE, aT&E
RATIRK. ANEREEBZ MR EIHIERKRNRIERS , BBARASIRIEES1%

SIFEERIA],

(8) hbase.hregion.memstore.block.multiplier BRAE: 2

588 25— region BEAY memstore (HRIRTEXR/NEBIT hbase.hregion.me
mstore.flush.size FI{ZEAIK/EY, block iZ region BIpFEIEK, 317 flush,

BAFANKET region Frs Y memstores BRTFEA/N, LbiN 64M, (B85
—TF, &G 63.9M BURHE, F Put T— 200M A9%#E, LtLAT memstore

HX/NSERERHKEFBISFIEARY hbase.hregion.memstore.flush.size B9/,
XNMSEAWERZE 3 memstore BIK/IMEZEEET hbase.hregion.memstore fl

ush.size 2 {&h7, block FrE1EkK, BHEIXGH—ET K,

BN XPMSEHRIBOABEERRIUREEN. NRFHTNERNAZS (R
BEEE) FfeHNRAEHENENE, BBARSEIAMERIE, MNRIERER
T, (FNEBERENREEERKIERNIUE, BBAMRMZAXNXMEEGFEZE
Hitha#&, than hfile.block.cache.size #1 hbase.regionserver.global.mem

store.upperLimit/lowerlimit, LAFREBEZ A, Bilk HBase server OOM,

(9) hbase.regionserver.global.memstore.upperLimit: ZXIA 40%



24 ReigonServer WEA region AY memstores Fr 5 BARAFESFIAZ] heap A9 4
0%Ht, HBase £38%) block FrAHIERTI flush IXLE region LURKFTE me

mstore GFRNATF.

hbase.regionserver.global.memstore.lowerLimit: 2XIA 35%

& upperLimit, RAJZ lowerlimit 7ZERA region B memstores TS FBNTE
X2l Heap B9 35%0Y, A flush FBHY memstore, BE&3k— memstore A
FHASAR region, N8l flush, HATESEFHEARZSH block, lowerlimi
t ER—MEFRA region 3&l flush SEUMEREFEEBIRIANGIEIE. EBEF, &

WA “** Flushthread woke up with memory above low water.” ,

AL XE— Heap RFRIFSEL, BOMECEREERARZEHITR.

(10) hfile.block.cache.size: ZXIA 20%

X2 K hbase IEEHHIFERE, BlockCache TEIRAIAIE(FA, 1E5
K5EEI memstore FEEIE, BEAZHE blockcache &, BEFZIHMKE!
W i, FHHEIERILERRIN blockcache, BT blockcache 22— LRU,FLE
blockcache X% LR (heapsize * hfile.block.cache.size)fg, £EaNEANIE,
SNRREN—HMEYE. T EERMNATENERSE, Mz blockcache IR

L LhIM&E blockcache=0.4, memstore=0.39, XESINKEFHTER,

(11) hbase.regionserver.hlog.blocksize #1 hbase.regionserver.maxlogs



ZRFLAEX A MERE—iRE, 2F7 WAL BISAER hbase.regionserver.ma
xlogs*hbase.regionserver.hlog.blocksize (2GB by default)kE, —BiXZE|
X/ ME, Memstore flush BiS#HfRA. Frll, S{FEID Memstore BIR/NA
RIFEEEBE) Memstore FUIRETIRY, {RBFEXLEE HLog RIECEIN. &,
WAL RIX/NRBIRTRES B SifiA, B, (RGFIBAZIEfE 7 Memsto
re MIRITHAYIIL. HOFFXEARG, BT WAL [REISRffAR Memstore AY flush

HERESN, XEEHAIAEES—X flush 1R Region, RE "Bl E)

RIS TEANSR, HMEBYUESSIK flush "XXE"

R =S hbase.regionserver.hlog.blocksize* hbase.regionserver.max
logs RE HFHMAT hbase.regionserver.global.memstore.lowerLimit* H

BASE_HEAPSIZE,

546 HDFS {itERs

HBase &7 hdfs XHRGHI— 1 EUERE, HEIREREZRSEE hdfs
PRy, ELGER hdfs BIAIERD tBRUAT DR,

(1) dfs.replication.interval:2RiA 3 #b

ST, B hdfs SREEH, NTHEEEILE,

(2) dfs.datanode.handler.count:ZiA7 10

AJLUASXMMEMELAES, (HIEEEEER

(3) dfs.namenode.handler.count: BfiAJ9 8



(4) dfs.datanode.socket.write.timeout: ZRIA 480 #, FHASEHIESARIAT

IRRTLUEE—E, BUSERFEBI—TREZNMEIRSER.

(5) dfs.socket.timeout: RIFHERES, ZARIRN,

5.5 K##E Hbase i

hbase FI4FRETA

(1) Hbase =M HAMETII X FMEAEIEE E T Hadoop By hdfs &, zookeeper
HITERE,

(2) Hbase EEFHEFEMURIELEMLEIR N THRBREMNFRABHEREFERILET
EREZ— SR I EIE.

(3) Hbase A null BIIE KRS W TF4.

@) BETHREE rowkey, BB, Ik, HEALEN, WEEBEH, BT
EWE ARTAIARA.

(5) hbase mEMEH, hmaster fEAET =, hregionserver fEAMT =

hbase 2T S AEIE

fifi Fil MapReduce Job /738 , R4 Hbase API 45 java A | ¥4 SCA SCHE F SO
07 NI, RGBT R B |, 1R put T5iER | 8 R SR AT for 16
W54 if I s 4 5 AT for TEFAA A putadd M7 EX R & — NI T R E

FEANFIR A LA TAURME LK | RE R Xt e il 3R,

hbase HJTRfE 45 ?

% - Hbase /¥y 4F 5k A0 475 (rowkey) 1 HE — 52 103G BB 20 ) £ 4732 ( HRegion )

BRIN—1> HRegion it 256M w224 73 #1 P4~ 1 HRegionServer & # & FEHELE HRegion



i Hmaster 3.  HRegion fFHL—>F3R M |, 21— HRegion X R, AR Ja X R &4
Hi% ( Column Family ) B — store 5241 , /> store &< 0 ek £ /> StoreFile 52
St AN StoreFile #i 4%t B —A HFile , HFile #t/& L bR SC4F | Ik, —4> HRegion

EHH —4 MemStore 524,

Hbase #1 hive B4 X 3]

] 5«

hive 5 hbase lyEEFHERTA?
hive 2=4 K EE R HA?
habase &5 T 754 hadoop [IH-4 #F&

ER:

HF A

1.hbase 5 hive #2444 7F hadoop 2 L. #B/2H hadoop 1ENIEZ f7 ik
X5

2.Hive j2#.7£ Hadoop Z I T/ MapReducejobs %5 TAF 1t A3 R4,

HBase & T x4 Hadoop szt E RIS H -

3AGARIEHAE RMDB Hdls 2, it R4, MH Hive+Hadoop, i 2 & 517
i, #iH HBase+Hadoop -

4 Hive query it /2 MapReduce jobs mJ LA 5 438h BIE/ N AL,

HBase /& FH MR, HEL Hive mAIZ

5.Hive A5 AAEAEATHEEARE, &5 208 T HDFS A1 MapReduce, Hive F1f34l
B,
6.hive & hadoop ) MapReduce ¥ 5¢ i — & hive [y 4 AT



7.hbase 2¥#ix, AREZEHRE, RUE—MERPINAE hash £, #RL1ZEES ek
=G, HFEERERE.
8.hbase &% {71t .

9.hdfs fFENRZ474k, hdfs AFBOCHF RS, 1 Hbase 1133 41413 1F

10.hive R ZH 2| hdfs £ 30, 75 22H | MapReduce iHHHESE .

fRTET hbase LR E1HHIRIE

& KRER , TRGANRIAFFER , — IR EE 1. HBase HIBLHI R HIE %
BEANEAEF , BEEEXE —EWE (W128M) , BEAESS , EAEF , 2R
TR K EF RS F RN, R |, XEAHA S HERERZHFEANFF AL

BUR[E , f#iF T HBase I/O HIEHERE.

HEAR Hbase BY rowKey B3R
M5 BZ region flrowkey SR, BHASELUT=AEM.

1 rowkey < E RN
rowkey B—M_HHIILR, TNZERFHR, HKRKE 64kb, LR
P —AR24 10-100bytes, W byte[FERRFF, — MBIt AERK. BT,
ANEBIT 16 F P, REWT:
EURAMFAMNIY 0File PREIZHE Keyvalue FFER, MR rowkey TKS
ARSI HE1le RYTRAERIER
uenstore EEFEHLIBRING, MR rowkey FEOTI, WIFHEHFIF

ERFHE, RATEETESHEE, XFESEERERNE



2 rowkey 85! R ]

IR rowkey TR EHAFNRE, FAEBNERE - HHEMNETE, 2K
rowkey S AEAESIFER, BREFMEYVIEMN, RAMNEFER, XHE¥RSEESES
MAER) RegionServer, LI AHHENILE, MREEFIIFE, BFREESNERE
B, FrBENEIRESERE— RegionServer £, XHEFERLROMEAHSESEN
59 RegionServer I, #ER#a0#E, SRBREEIENE.

3 rowkey ME— =]

DRERIT ERIEEME—, rowkey B RFHIAFHFFEN, B, &®it
rowkey FURHE, BRDMARXNHFNRR, BEERROEIEFHES—3R, SRITTE
SR R BRI R — 3R,

FEEABRIERT? (<=2

% rowKey RFECIZB MM rowKey, BIERIFEHFH. HBase F—ikFR&ELF R El
E—HAANIIRLL RS, ® A HBase Fae{RIFAIALIE L NFI Tk

43R Hbase H scan #0 get FThEEIAZ LT AR [E.

1. ¥ % T RowKey %% B M — — % g X , get 77 &

(org.apache.hadoop.hbase.client.Get) Get HYFF AR FFF : ®RE T ClosestRowBefore
FRHIREM rowlock . FERZAXFRIETHES M, BIED get IU— row RIRiCH.
—A row REIMBFIRS family F column.

2IRIEE MK MFRE—HHITF, scan J73%(org.apache.Hadoop.hbase.client.Scan)SZIH %%
HEHINEEE ARLE scan 1.

1)scan T] Mi@IT setCaching 5 setBatch J73XIR &1 B (U2 [E)3R T ja); 2)scan T

IXiBid setStartRow 5 setEndRow KPR ESEE ([start, end]start ZFX 8], end ZFF

X&), SeE#/ ), MeEES.

3)scan T PUIBIT setFilter JIiARIN JEss, XtWEN 1. ZHRHTEMEM. 3.828%k

A, EERBERERPABETICE

TEEHAR Hbase — Cell B9%544

HBase HiBid row F1 columns EMH—NEFEETIRA cell,
Cell : H {row key, column(=<family> + <label>), version} 2 Mf — # & B9 & T
cell FRHIFERZEREN, £HEFHREAEFLD



TEHAR Hbase B scan Xf&R BY setCache #0 setBatch 5 iEAI{EF.

https.//www.cnblogs.com/editice/archive/2013/04/22/3035 728 htm/!
cache EmE {71k 4R, batch EmE @Ak 4bIE

&3 HBASE H compact iRt 4, HAREME, 2> AWEHM,
BHAXF), BWMLABLEESE?

£ hbase 838\ memstore ZIE flush R#EZ G, T R— storefile, 24 stor

efile WHMEAZE—TERRERS, MEES storefile XHFRHIT compaction 1B{E,

Compact BIER:

1> &F X

2> BhRSHE, SRIRARIEE

3> BEIEE R

HBase HSLIL THF compaction AY75I(: minor and major. iXE# compaction
BRAIXFIR:

1. Minor ZFRRFMERD RIS HRELURERE minVersion=0 FHIRE ttl AL
HARRASEEE, MIEEMPREE. SRASIEIEETLF.

2. Major #{EEXS Region THJ HStore THIFTH StoreFile HITEFHRIE, HENER

REESHE—IM.

&R Hbase filter ISEMREBEHA? EE5LRMBRE, BHLN
{5 A filter 3=

HBase A SEIRHt 7 —Hd B =, BT X/ MTIB=5T] U7 HBase 1 AIEL


https://www.cnblogs.com/editice/archive/2013/04/22/3035728.html

EBHNESNEE (17, 5, $UBRRA) EHTNEIRENTFEERE, s
IEES BRI M EIRRE MBI B AN — N FHEETE L (RiTE, 7
% BHE B ERL) . RowFilter. PrefixFilters oo

hbase [ filter /il scan ¥ & 1, FrLlZ&%ET scan HIE i 4h Rt iTid €.

RN RERE, BRIMUD ARMKE—RITIER THETES
WRHROERRERS HHAMEEESHERM REREHEFMTNEIERDSE i,
ANTEREAT VT BT R %, FRATEEH rowkeyfilter i3 i H AN H - B BT AT 11 82

Hbase AEBZTANLHI

#t HBase HERZIEMHTERENEENTT, HAFRELESHEEN, HBase #H|d
LPEETZAER, IBBEAXBBERE. BUABEAT, TEANSEEFE NMT: M
B HZE (write—ahead log, tFRHLog) #0MemStore (I 2-1) , HBase MIEKIATTT
EREANMECEREXRNMTT, MRIEBEFRA L. AEEXR M TN EREEEHBEAN
HHINE, TINASMETH.

MemStore RANFEREMNEANZ X, HBase HEIRAKASANEZZAXERIR, &
MemStore E#fE, HPMNEIRSRISEER, £ — HFile, HFile & HBase fEMAHY
KEF#EERR . IFile NRETFIEKE —NIETINEZ A File, E—4HFile REEFFE
ENFRNEE. EEENGITRLE, S1FKE— 1 MenStore,
RENDHRREHEGFNEREN, HBase HAFIS, #EB—T, 0F MenStore %5 il
5, RERHMART, AFPRESEANEENEIERSER. Base HNNXNMERESH
EERMZAIESE AN WAL, HBase HEREFEHERSHAEIR— VAL KICRREMNZL,
VAL RREXHRZ EH—3XMH. BEEI VAL FCRBRINENGE, SaEAFHIAAKY
SER. X T PURIE HBase MXETMXHRFHEITAM. KEHIEAT, HBase FH
Hadoop A XMHHERS (HDFS) RIEAREXMHZRS.

18R HBase PRE#EM, B M MemStore BERIBZ| HFile AIEIEIS O] DUEIE R
WAL RRE. RAFTEFLiNTT. Hhase MRIHHFEREREDRDKLIE. 56
HBase PREZMBME—NVWAL, XERESHELMFAER (MEMNNIIK) HZXA VAL,
ROTREARE], SANBE VAL NiZzKRAS M. ERNABRWER VAL, RIERERE
e E LR WREENE-T, MTREBITUER VAL, FFE: REA VAL &
t RegionServer E‘&I‘EETi@ﬁﬂ”;\E%*ﬁ¢EE{]mBﬁo XA WAL, HINERfERT HBase TIRETTIE MR
SR XERSEEENMBEEABESSEX.

HBase B AN

% &5 HMaster Z41H HRegisoner B4, R ZE HRegisoner F#l, HMaster ¥ H
FrE& IR region EH DB B HMSERNE RegionServer £, BT IR B E&IF A £ HDFS
B, ZBREFSSBEEER. FUEEN—BHEIREMEFREN.

MR E HMaster FAl, HMaster %5 8 5 /6] 8, HBase 1 o] M /A& £ 4~ HMaster, #&id


http://lib.csdn.net/base/softwaretest

Zookeeper f Master Election H1E1RIE 2 H — Master i517. B ZooKeeper £RIERESH
— HMaster ZEXTSMEMR S,

> \‘/ ﬁ b °
A7 --- R RIEERIT(TIEE):
1.5% Hbase N7 =
https://blog.csdn.net/zlfprogram/article/details/74066585 2. ;&R ANIE f# HBase i memestore .
storeFile(HFile)
https://blog.csdn.net/xiaoshunzilll/article/details/69844526

3.HBase-7.hbase &8 % it A FIE&IT e 78 R N &t 2 S A Hbase&hbase 4 X
https://blog.csdn.net/shenfuli/article/details/50589496

HFE: mEDET NG REEREA.

{# A HColumnDescriptor.setBloomFilterType(NONE | ROW | ROWCOL) 1%l i&
BRAEEDRTUTEEEETSRE, TIXE B FRUEEGER

4. HBase [RIE — HIEEBURIZMAT+HBase FELEk - SRR

http://hbasefly.com/2016/12/21/hbase-getorscan/

http://hbasefly.com/2016/12/10/hbase-parctice-write/

5. HBase JRIE — FTH Region Y19 M EAEXE T
http://hbasefly.com/2017/08/27/hbase-split/

6. HBase Compaction FA R 4 At
http://hbasefly.com/2016/07/13/hbase-compaction-1/

£ 6E spark

6.1 {242 Spark

Spark EETRHFHEXREIESSIE, iR 7 EREUIENE T HIELENSE
B M. Spark (IR S REEIRNITE, BT REBIRNFHE.

6.1.1 Spark 894 = K& AE3FTF MapReduce FI{LEE

MapReduce 171 H ] /&


https://blog.csdn.net/zlfprogram/article/details/74066585
https://blog.csdn.net/xiaoshunzi111/article/details/69844526
https://blog.csdn.net/shenfuli/article/details/50589496
http://hbasefly.com/2016/12/21/hbase-getorscan/
http://hbasefly.com/2016/12/10/hbase-parctice-write/
http://hbasefly.com/2017/08/27/hbase-split/
http://hbasefly.com/2016/07/13/hbase-compaction-1/

1. MapReduce HEZE JR R P
1) Y57 ¥#F Map Al Reduce PiFh#e/E
2) AEFEEACRL.

a) Map HFHE5 RS WAL, Reduce 5 HDFS, £~ MR  [A]i#it HDFS
LA, AT LA ST K,

b) ToiEFE A N A
¢) Map i Fll Reduce i d3) 75 EHE 7

3) AEEIEHE WL BTESS), R HEEIEIZE) iR
AAEFE (R HE )

2. MapReduce gwtE A R %

1) 243 scala R WIEIES

Spark R KL

1. =%t MapReduce & 10~100 %)

1) WAETHE G2, $4t Cache HLHIR 775 B EEACTHE B 2 IR EdE
=, D BAE R 10 R4

2) DAG 515, J/b 2 kit 5z 1] i Ia) 45 S 3 HDFS (1145

3) i £ LR PRI AT Sk ek /D task SR EHFFAY, shuffle i A2 B4 AN ELT
sort #AE DA LI /b jE A 10 #i4E

2. HH
D REETFEE M API, ZFF Java, Scala, Python F1 R PUFPiE =
2) itk MapReduce 7> 2~5 %

3. etk
A] 5 Hadoop %% 5 HDFS/Hbase/Cassandra 5 YARN 4E %

4. JE M



Spark AJ LA T-#EACEE . 2 HxUE# (Spark SQL)  SEI ik 3
(Spark Streaming)  HL#%5%>] (Spark MLIib) A& TH5 (GraphX)

6.1.2 Spark HA 510] & &
*Spark HA fiff ik Master Fp. g i (1 P A7 58
LEET S0 R G 0 5 (32 B T R B 5%

2. 3T zookeeper ] Standby Masters(FH T4 F= A ()

*J£F zookeeper ) Spark HA 15 7 FHEE#EH0&

(1)vim spark-env.sh
SEREE export SPARK_MASTER_HOST=hdp-node-01

(2)7E spark-env.sh 7 SPARK_DAEMON_JAVA_OPTS, ABMT:

export SPARK DAEMON JAVA OPTS="-Dspark. deploy. recoveryMode=Z00KEEPER
—Dspark. deploy. zookeeper. url=hdp—node—01:2181, hdp—node—02:2181, hdp—node—03:2181

—Dspark. deploy. zookeeper. dir=/spark”

SHUA A

spark. deploy. recoveryMode:

EWR (Master EFEMER) B=: (1)ZooKeeper (2) FileSystem
(3)NONE

spark. deploy. zookeeper. url: ZooKeeper Ay Server Hilt

spark. deploy. zookeeper. dir: {fRIFEFFTTEIREENXHE. BX%.

3% Worker, Driver 1 Application,

==.
TR

FEEBER T B35 spark &8, RFEA T EENTT start-all.sh BOTIX T,



ESUHER T B spark &8, AFEETE— BT = L B5) start-all.sh

. REEBIIN—ET S LEBIMEE) master, 754 start-master.sh,

6.1.3 Spark N

Worker Node

Executor | Cache
rver Program

SparkContext Cluster Manager

‘Worker Node

Executor @

Driver Program :iz1Tmain iR %3t B #1% SparkContext F9F2 FR(#R 1L T1E).
Application: ETF Spark IV AR F, B& 7 diver EFFMEEH LM
executor(RIBEE 5ZTTRIR)-
Cluster Manager: #5897 &8 LREBUR RN IMBAR S (AR IEIMRETTRIR,
TR EL). BREIE=FhKE
(1) Standalone: spark JRERFTEETE, H Master R FIRII D EC
(2) Apache Mesos:5 hadoop MR F&& 1 R i By — Fh R EAESR
(3) Hadoop Yarn: £ 21%E Yarn Y ResourceManager
Master: &EREHZEKR, ARBBFENIENESHBEE
Worker Node: & BEF L 3] B 4T Application RIBEI T R(NH), %
Standalone =23 FF5HY2181T slaves XHECERY Worker 5, 7E Spark on Yarn
R THE NodeManager T &,

Executor: = —7 worker node F AENRFA BN —P#HE, 1Z2#ENT



BITTES, FEAAEREEGERNGESE#RE L. SN AEESERIH
execUtor(B T Y BESFIR EMNTRIR).
Task | AR HFEA executor Y TERIT(4TR),

Cache: Spark FIZBEMNEIRET

6.1.4 Spark R FIRZESHER

BBENIERES (Master TTREH):

bin/spark-submit \(I23{E55HIAN)

--class org.apache.spark.examples.SparkPi \(EZiz17AIEX)
--master spark://hdp-node-01:7077 \(}§E(ESZIZIZEIH Master)
--executor-memory 1G \(}8x executor FA/N)
--total-executor-cores 2 \(= executor IZ1T1%E0)
examples/jars/spark-examples 2.11-2.0.2.jar \(f2/% jar & pr{EbiiL)

10(main 75iEFTHE24))

e ] AR SR AT AE 55

bin/spark-submit \

--class org.apache.spark.examples.SparkPi \

--master spark://hdp-node-01:7077,hdp-node-02:7077,hdp-node-03:7077 \
(8% Master FI3K)

--executor-memory 1G \

--total-executor-cores 2 \

examples/jars/spark-examples 2.11-2.0.2 jar \
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6.1.5 Spark-Shell

TR Ay ST

1. &fT spark-shell --master local[N](N F&RZ& %0

2. %RE scala K5

sc.textFile("file:///root///words.txt")
flatMap(_.split(" ")).map((_,1)).reduceByKey(_+_).collect

EER HDFS E#iR

1.8 4 spark #1 HDFS, 1&2EE & XX {4 spark-env.sh

export HADOOP_CONF_DIR=/opt/bigdata/hadoop-2.6.4/etc/hadoop
;Bafl hdfs, REE 3 spark &&f
3. [8 hdfs E&A30F

4. 7t spark shell 1 F scala 1IBS 48 5 spark 12/ %

15 B kK master ik

1. HiTRshar<:
spark-shell \
--master spark://hdp-node-01:7077 \
--executor-memory 1g\

- -total-executor-cores 2




FIXIEE master HidENIBIAAR AR T

2. ®BE scala fX#5

6.1.6 7£ IDEA 48RS WordCount &%

1.€J& Maven I B FECE pom.xml

2. 7500 src/main/scala #1 src/test/scala, 5 pom.xml FREYEC BIRIF—E
3FTE— scala class, Z#} Object, FHFRTE spark F2/F

4.{#F Maven T8 £ %% Spark EEFHE AN T = L

5.J3501 hdfs 1 Spark &8

6.1 F spark-submit a5 <323 Spark & F3

6.2 Spark Streaming

6.2.1 Spark Streming E94F 14

7. B HES

6.2.2 Spark Streaming XFEt Storm

SparkStreaming Storm

HRES Scala Clojure
Y P ALY DStream Spout/Bolt
K HESER, dtbabze SN AL 2

6.3 EFRIE

6.3.1 Transformations

ERNERET

Transformation | Meaning




map(func) X} DStream H &N TTERBEAT fune BREGEAE, SRR [
—AN¥ i DStream

flatMap(func) 55 map 7KL, ARSI # AT LA 9%
By 2 AN H I

filter(func) 5o HH T 7 6 B func 32 1 9 true [ DStream 7 % 3K

[B]—/N#T ) DStream

repartition(numPartitions)

ks> DStream F 7 X EL, AT ELAE DStream HY
FAT B

union(otherStream)

#J5 DStream Fl%i N Z %N otherDStream )t & & 3,
FFiR [8]— /™87 ) DStream.

count()

JE L X DStream H %A~ RDD F T = TG R G
iR Bl R —AN 02 1 RDD 4% ] DStream

reduce(func)

X DStream H1[11%/ RDD H 0 R FIH fune 347 5
GEAE, AREIREIRAE —AJu &1 RDD ¥ AL HT 1
DStream.

countByValue()

X F e &R AN K #) DStream, 1% [5]— /Nyt 2% A (K, Long)
BEAE X A3 #Y DStream, Long X M [ 4E Y DStream
H %~ RDD [ key HILIT R EL

reduceByKey(func, [numTasks])

FIF func PR YR DStream H [ key 3H4T 58 & #4E, A
JEIREGET R (K, V) XA DStream

join(otherStream, [numTasks])

BIAN (K, V). (K,W) BRI DStream, & [5]—/NH )
(K, (V, W) ) 25 DStream

cogroup(otherStream, [numTasks])

BIANN (K V). (K,W) BRI DStream, & [5]—/NE )
(K, Seq[V], Seq[W]) o4l 2EM i) DStream

transform(func)

i# ¥ RDD-to-RDD & ¥4 FI T DStream (£ %> RDD,
A LT R A RDD #:4E, MR [Bl—/N i RDD

RRIERET (UTHANMBTERE checkpoint)

Transformation

Meaning

UpdateStateByKey (2 N4tit)

R key HIZ BPREME key HIBHE, Xt key BEAT BT,
R[] —ANFRZAS ) DStream
ds4: DStream[ ( )] =
ds3.updateStateByKey((newValues
runningCount) => {
Option(newValues.sum +

runningCount.getOrElse(9))

19

TEERZENHETHISEZE IR, RBNE 1S
i newValues A ds3 HI{H, runningCount >y b — X TTH5H
B R1E .




time 1 time 2 time 3 time 4 time 5

original { J
DStream
window-based
operation

windowed
DStream

window window window

at time 1 attime 3 at time 5

(HZ AR — AN E 1, & E: 1 A2 — B ]
R A A -

(2) XHME— time #RZ WA BT, £5 7K+
i, RS window size /& 3 time unit, 1M HA&EKE 2 A~ #A7
BFIA], 7 142 slide — K.

P LA E AN S5
a B KN, — BEE o] Y B0 1 5 4%
b.iEBNEKE, 2 ATHE K.

Window Operations(Ff & B %%)

StreamingContext(sc, Seconds(5))

ds4: DStream[ (

ds3.reduceByKeyAndWindow((a:

a+b
}, Seconds(5), Seconds(5))
=
B EUOR/NAE Bl T B — 2 2 B0 E R B Atk Ad 22 1) e
R, 5 2 g

6.3.2 OutputOperations

Output Operations B DU DStream B9 3B 2SNV EHRE S SUH R S, HE ) Output
Operations #iE AR (5 RDD B Action 48[E), spark streaming I2FA S FIAE FiTE
7

Output Operation Meaning

print() FTENEE R &

saveAsTextFiles(prefix, [suffix]) PRAFIII N B NSO S, SRR
"prefix-TIME IN MSJ.suffix]".

saveAsObjectFiles(prefix, [suffix]) | PRAFLIINA AN SequenceFile, X4 K
"prefix-TIME IN MSJ.suffix]".

saveAsHadoopFiles(prefix, [suffix]) | PRA7FIHI A 2N hadoop (A, X% M
"prefix-TIME IN MSJ.suffix]".

foreachRDD(func) X Dstream B[ ()5~ RDD 44T func




6.3.3 Spark Streming ZRTE 3L HK

TFR R :

6.3.4 SparkStreaming 4 flume

Spark Streaming X¥1% FlumeNG BB fh 77
(1). FlumeNG Ez1#558 B Push 44 Spark Streaming
Spark BFBE B — ik AEZEHIE, FrIA flume MECE X4 EER B spark F2FFT
IZATAY ip M A
(2). Spark Streaming EZIM flume = Poll R EREE.
Flume BE Bai—Nim AR H 38, AT flume EEE XX FEE MR flume L3 A
ZH O, T spark BEFEELE flume B9 ip M H H O, X4 spark T2/ A 8850
R B £
T IAY B AN XL :

£ push 3R H, 5 2301 spark application #EAFFRIRZS, FFF flume push 2138 It AT /230
flume #ITEIRAZE.

£ pull #2315 spark application = MECE B9 0 pull £13E, LB flume IR &K B3 spark

application £ 7Rifm O EZE R M FrIAEE L 25 flume [ 25 spark application

6.3.5 SparkStreaming # & Kafka

SparkStreaming & Kafka BT
(1) . Receiver i, (KafkaUtils.createStream (i kafka %R api)
XFh T35 1# A Receiver RIZUEIE. Receiver 21# F Kafka SR 5E & API 52
W, SHEMNIZERE—#, @Bid Receiver M Kafka $ZUL I EIEIFHE7 Spark #1117
2 exector 1, SRJ5H Spark Streaming BafIEV A IREIE. EE, ERIARE
T, XMATETRSERMEERBIE. HT7THEZHIEERLR, BALRAE Spark
Streaming (7£ Spark 1.2 5| N\) HFIEA wal MEHE (FEREKRE S
checkpoint< & ZV4 8 #] offset>4RIE T HEAEX), ERNREFREEKEIA Kafka
FIBE AN hdfs WIS HE, EMRBEEE T INERERE.

BRERT—ZREIEEE B 2k LEH offset ME, MRAEEH offset T2
ZkHERT, HRNBEREEFZEEFRI. TAEFEERNNERSHIAE
EHANBER.

(2). Direct 7% (KafkaUtils.createDirectStream (i3 kafka 1Kk api)

EHIH M kafka B9 topic TIFRZHY partition FEEHEFTREE, BIRIBRZE

SEETEE batch B EALIEEHRE, Spark @138 kafka B EAYEZRE Api (4R api)



B —ESEE A EUE .
Direct Xtk Receiver 770 HIME &
1. EHhHFT
—™ rdd X XFEE topic E—1 X

2. B

FE—MLIMBIEAZTEZRESBEIEMELRGFEWALF, SEF—BEHIE =5
BEIEHENFR, X2 kafka # topic (&R, H—X=EEE WAL F., M
72 receiver FYIXFTT R IEBR 7 XA 6] &

3. BEF—R

offset (X#ERFFTE checkpoint B3R E, JEBRT zk 5 ssc (RS EA—E o, R
ERHAENE, SR EAFERET k# kefka BKiI=T AR

6.3.6 Checkpoint

Spark Streaming RIIEEREBEENE, B RBRISEREESIFIIERE.
IFPMEERERER . TR ERTEIERER.

(1) THIEEER, £X(L HDFS BIBEFME L, (R7F Streaming ITEER., XFMEE

RAFRIKREIET Streaming N FATERFMAY Driver HE.

(2) EEE R, THTEUS MUREHSIENENSRERNTHER. BYENE
F4HE RDD RREMASEH TR 527208, BLATIRTARRIGINAYIKRE. SEREIRESNEE, 0

B updateStateByKey 5;#& reduceByKeyAndWindow EN FIEFHER, AFABER M

MEREER, X RDD #iTEEMEE,

LREFRAREERN, IREERRKREEE, N context SAREREIEFER.

NEEBERBFEAFE, BSHE context, Fig& DStream,



6.4 Spark SQL

6.4.1 JLNFIR S
1) Spark sql B9

I PUBIT sql FFA X Rz IR R, BT A% A java/scala/phython/R 4R S Y API

kHAE
] IFE AR R REEE AR EIRIR
// B
- o] [A{FE A spark sql SRR {E hive sql
- spark sql B X158 FA AR B9 288 B £ 45 (JDBC, ODBC)RAR 1E X R EVEHE
B

2) DataFrame 5 RDD BIfLHR =

RDD BYLER =2
=
(1) wiFEFEE %
éﬁwﬁ]‘aﬁﬁu%‘&ﬁﬂj REIER
(2) EFEXMREIGRIENE
ERBITNRER AR A AR AR
R
(1) FHeAR Rt REF 55
ZREEFHEAR, TF 10 RIFEISEENNRAEHFRIRELTFIIEMRF
Hik.
(2) GCOuRBIYBIERETTSH
SMEERI B ARSI R, B2 GC

R AR EMER) (FEREENRT, ENZE
BRT NEBNTE, RARERFLNAT), BRT , Spark #id schame 8¢
BIREHIE, FAEBREN IO NRARTE R, MEMBIIR T UE
&7, 81 off-heap I, TTINIREAVIRIEESE, #R - BRHAET

., DataFrame ~2 B, APl th A2 5



3) DataFrame. DataSet. RDD FIX 5/

1, =, 23 ID:String Name:String
2, M, 35 - *=
2 =N

RDD DataFrame

Bl DataSet (¥ &
(D DataSet T INERIFIFRERE (BIKELS)
2 FEERHERNKNREED

4) EEEIRIE B DataFrame

5 @ BEUOCAHE]E DataFrame

sparkSession.read.text(“B&12 + txt X&)

6 @ iEZH json XH4E%E DataFrame

sparkSession.read.json(“E&{# + json X4HH&")

Age:int value:String
23 I, W=, 23
35 2, W, 35

DataSet

DataFrame ¥ 7~ & DataSet[Row],

7 @ BEEL parquet ¥ E M XA DataFrame

sparkSession.read.parquet(“E§1& + parquet X1F&")

6.4.2 002 WUZRFEFT TN 1T Spark SQL &1

1) 485 Spark SQL =L RDD ##A), DataFrame

8 @ iEitx&THERT Schema




spark.implicits._

/] XFF I E LR E X FEFIZE Person, REBITR rdd S5I1ZHFFI K KB BITHFI £ 612
schema, case class NS BMRSEF B RFVLFIEATIH) £ HEm%LH RDD, &/F1% RDD
8 toDF J73%5%:#: 4 DataFrame. B 7 DataFrame Z Ja 5k ol WU B & Fh 7754 k3147 spark
sql &EiE T

9 @ @it StructType E#EF8E Schema

/] EFFRE AR rdd 5 row KEIKEEBE] rowRDD, ZAJEE X structType KB 4R Ak
}8E schema. & /51@1d sparkSession IFF createDataFrame 77 3% (& rowRDD Y & schema
M5k FE| DataFrame. B 7 DataFrame Z Jamt o] LA & #7575 K57 spark sql &
|7

2) 485 Spark SQL 2 fF#{E HiveContext

spark: SparkSessio

// % B 3 enableHiveSupport F sparkSession o] [} B 3 £ hql (Bl sparkSession i A sql
Bk BEYUINEES hgl 1BEKEE)



6.4.3 JDBC #E;E

1) SparkSql A MySQL A inEk &R

sparkl. read.jdbcfurl, tableName,properties)

// sparkSession B3I A read M jdbc FA(BE url, {8, ARPEZEEBBXILNSE)REE
DataFrame. Y DataFrame Z &5t 0] DU & #7575 K17 spark sql &1 7

2) SparkSql BEIESAZEI MySQL H

// DataFrae BT IAA rite 0 jdbe TE(B R url, &R, Fﬁ)ﬁ%&aﬁéﬁgiﬁg/r»}&)ﬁjtﬁj I
BEIREZES AT R A mysql #

6.5 SparkRDD

6.5.1 7 fi# SparkRDD

1) +4=2& RDD

RDD (Resilient Distributed Dataset) M3 M DX EIEE, £ Spark P&
EANBIEMER, ERAFT—NATE, I9X. BEANTEIHTITENES.
ROD EFHEREENES. BRE. BRMMEBEEFM M. RDD 2
FARERTESNE AN ERMEBIBEGERT T, FENERKBE XL

s, XMAMRT T EREE.



Dataset: —MUBEE S, B THENEUER.
Distributed: RDD HHIEIBEE D HNFHELN, THATHHRITE.
Resilient: RDD R HIEUIR T UFHBAERNGFHRHEHRET.

2) RDD 9B

1. Alist of partitions : —/4X (Partition) %3, HIBENEARBMEBLL
XF RDD Xkiit, M0 XEBEH—MTEESLE, FREFTITENKN
&, AFTIFERIE RDD FH#5E RDD M XA, MREZFIEE, BAMSR

FECAME. (EbgA: EBX HDFS R34 7= 4 A9 RDD 7 X XER block BYN%4

4

)

2.A function for computing each split : —PMTEENDX R E,
Spark 7 RDD f9ITEE IS X A BAIA, &4 RDD #8552 compute BE%L

PUREIXA BB
3. A list of dependencies on other RDDs: —*> RDD &4k T H b Z > RDD, RDD

Z B RIRRR R o
RDD &R A< & A — 78I RDD, AT RDD Z [BIst ST Ak KL TR

IKE—HRRIERBRR . EMRDDXEIEEKRE, Spark o] IR X MERHIK
REIMTERRNOXEIE, MAZX ROD MAE DX #TERITE.

4.Optionally, a Partitioner for key-value RDDs (e.g. to say that the RDD is



hash-partitioned): — Partitioner, B RDD FYX &% (T[3EIR)
LA Spark F XM TRMARENDPXEH, —I2ETHEHFN

HashPartitioner, A%— & & T 5 B B RangePartitioner , R B X F
key-value B9 RDD, A <% Partitioner, IF key-value A9 RDD F Parititioner f{E
£ None, Partitioner EBEUEE T parent RDD Shuffle #i I X £ £ .

5.0ptionally, a list of preferred locations to compute each split on (e.g. block
locations for an HDFS file): —M3l3k, 1FfEE) Partition FIMLSCALE (BTIEIN).

IFF— HDFS U3k, XTI RRFHIFEEEA Partition FrZE B9ERAS L
B, RBBHEIEANENTE WIES, Spark AFTESAENRE, &R
o REH T EES D ERE BB EIERNFEAE (spark #ITES S EH

R R B BEIE AL A7 B EIER worker T RRHATESUE)

3. AT A&=F=4 RDD?

. fZ%a) MapReduce RARF BEAEE. FHRBMTHRMNMLS, B
EHRARLEXAIFFEARLNEIRER, FEEERITTERRH#T
REMWBA 10 ##1E. RDD [ERBAX—IREAHRTTE.

(2)  RDD 72 Spark RN REZMNMROBE, EE—MEFEEIHE
RES TMUABESRENTRLE NREXARFERRIERS, #TEMIFTE
fE. TTINIE RDD WERBIEH TR T, HEATIREN, BERERITE.

4) RDD ¥t Spark HF A9 A2 % £ F



I Aft4A=% Spark?
R A EGENF T ERRETEENNBRERITE (iterative) MIZERITE

(interactive) ; T Spark FyfEar{E 2 AR WA, X2 MFENNEME
.

2. Spark faIRIRIERITE?
HEEXHEEHE ROD, EMBHENSERFESTIORES. &

KRITEBEBATHEXNE— N HEEMRENERITE, SIEERFREARX
1’10 #1E. XMZ Spark HRMLL: AFITE.

3. Spark T SLMZ B R ITE?
77 Spark £ FH scala 1B = SCILAY, Spark F1 scala 2 9% XA E B, BT I Spark

o] ASESRAYIE H scala BYRERERS, S H AT scala I U RIEAMEE X R —HF
IR ED HNEIER.

4. Spark 1 RDD g% &7
RDD —HMEFHREM. ETHFITEMNMZKT7/A RDD =2 Spark Core £

EEZL, Spark MEXMHRITENLIL,

6.5.2 €% RDD

1.H—1MELKFAER Scala £E&CIEE.
val rdd1 = sc.parallelize(Array(1,2,3,4,5,6,7,8))

2. BN FER G X R, BIEAMASHERS, XEE Hadoop XHFH
#4EE, tban HDFS. Cassandra. HBase Z.
val rdd2 = sc.textFile("/words.txt")

3.EH 1 RDD ZIE FH# 4 BHTHY RDD
val rdd3=rdd2.flatMap(_.split(" "))



6.5.3 RDD %R#ZE AP

1 RDD HIETH%

Transformation (%) RIBEIEE

# RDD; #lgn: —rdd i
Action (E11E):

a0

2 Transformation

3t rdd R EFRIRE
collect EF ¥ EIREMNIE TR WETHIRE

BE—IENEES, HEREER—

47 map BIERE T — D rdd,

— NKE value BIRFNIEF,

BIRINIEFF

RDD P AHREBZILRINEA, iRk, EMNHASERITES

ARE, EMNRZCEXLENA

REYEE—NEKRIREIZERZ Driver IFI1ERT, i

®ITiE Spark EAIBERCEMIZTT.

® FIEY Transformation:

FEMBIES (Hlan—DXX) ERERsE,

RERBRAHIFIEST. XM

i TEX

map (func) EE— /N4 RDD, % RDD g — MG TR 25 func &
B E A A

filter (func) BB — /N4 RDD, % RDD £33 func & #8535 E 8
% true IRINTTEER

flatMap (func) %UTF map, BEE—MIATET RS H 0 HENME
TE (il func IHRE—AFS, MAZE—TE)

mapPartitions (func) KT map, {EXRS7HFE RDD (9549 K EE1T, BEILE
K% T # RDD _E5E17RS, func 43 5. BN FIE Tterator(T]
=> [terator[U]




mapPartitionsWithIndex (func)

2Ll F mapPartitions, {8 func #HH —NMEHSHERTHIFHNER
3|, HLk7EXEN T FRDD LizfTht, func AYERERKEY
P

(Int, Interator[T]) => Iterator[U]

union (otherDataset)

Xt RDD fZ-#{ RDD K & /5iR B —M#rfy RDD

intersection(otherDataset)

X} RDD #1:#{ RDD K3z 553 B —MHfy RDD

distinct ([numTasks]))

%R RDD #4724 E/FIRE—/Mk RDD

groupByKey ([numTasks])

E—NKV)E RDD LA, RE—NK, Iterator[V])#§ RDD

reduceByKey (func, [numTasks])

E—NEKV)H RDD LA, RE—NK,V)# RDD, {£MA15
TER) reduce F L, H1HE key HERAE—iE, 5 groupByKey

M, reduce EFN M UBIE A TENSHRRE

sortByKey ([ascending], [numTasks])

E—ANEKV)E RDD i, K AL Ordered 30, R[E

—/MER key #ITHFH(K,V)E) RDD

sortBy (func, [ascending], [numTasks]) 5 sortByKey 215, BRERE

join(otherDataset, [numTasks]) FEKE H(KV)F(K, W) RDD FiEF, RE—MEE key %t
NEFTE TEZXNE—EZAK,(V,W)E RDD

cogroup (otherDataset, [numTasks]) EEBHKY)HMEW) E RDD FiBE, EB —4

(K, (Iterable<V>,Iterable<W>))2£ £ ) RDD

coalesce (numPartitions)

A/ RDD M5 REEIEEE.

repartition (numPartitions)

Ei¥fr4s RDD 72X

repartitionAndSortWithinPartitions (part

itioner)

E¥% RDD X, FASMIEXARUCRM key HEF

3 Action

ik

aX




reduce (func)

reduce *§ RDD TR A MELBMARE, =E—PHH return &,
=R return 55 RDD T —AnR (E=4A7K) AERAT
%, BRESEARE, HEIKRERE-—MEHNL.

collect() TN, A TR IE BAURE TG T
count () iE[E RDD L&A

first() iR[E RDD F%E—ATTE (KT take(1))

take (n) BB —A RBIREAIFT n NTRA MM KA

takeOrdered(n, [ordering])

BEBRIRFSEBEXIRFNE n DTE

saveAsTextFile (path)

BEAREMITTR M textfile WL {RTFE HDFS XM RGHE Hith
FEOERGE, MTEMTER, Spark BLFR toString 773%, ¥E
FIRAAFRATA

saveAsSequenceFile (path)

B HE & A9 7T K I Hadoop sequencefile fIRRNRFEITEE M B K
T, T4 HDFS 53 HAth Hadoop X HFHIHF 5.

saveAsObjectFile (path)

BHIREHNTE, W Java FIMCHTTRAREFIHEZENERT

countByKey () EFSH(K, V)G RDD, 8B — (K Int)fg map, FRG— key &
RIHTTENEL.
foreach (func) EHEENE— N tEL, Bf7ERE func

foreachPartition (func)

AHIEENT— DX L, EfTEE func

6.5.4 RDD &% HHNETRE

Spark Rdd BYFF B E F181E, 1B (sparkRDD & #i¥f#.docx)

JBaf spark-shell 1T :

spark-shell --master spark://nodel:7077

253 1: map- filter

//BIS FITIERE rdd

val rdd1 = sc.parallelize(List(5, 6, 4, 7, 3, 8, 2,9, 1, 10))
/35 rdd1 ERNE—DTER 2 AEHF
val rdd2 = rdd1.map(_ * 2).sortBy(x => X, true)

/ERERTFETFSHTER




val rdd3 = rdd2 filter(_ >=5)
/I TEUEANARER ik E R
rdd3.collect

%3] 2: flatMap

val rdd1 = sc.parallelize(Array("a b ¢, "d e ", "h i |"))
/1% rdd1l EEMNES— TR EVINEEF

val rdd2 = rdd1.flatMap(_.split(" "))

rdd2.collect

255] 3: . HE

val rdd1 = sc.parallelize(List(5, 6, 4, 3))
val rdd2 = sc.parallelize(List(1, 2, 3, 4))

/IRFFE&

val rdd3 = rdd1.union(rdd?2)
/IR

val rdd4 = rdd1l.intersection(rdd?)
/K&

rdd3.distinct.collect

rdd4.collect

%3] 4: joins groupByKey

val rdd1 = sc.parallelize(List(("tom", 1), ("jerry", 3), ("kitty", 2)))
val rdd2 = sc.parallelize(List(("jerry”, 2), ("tom", 1), ("shuke", 2)))

//3K join

val rdd3 = rdd1.join(rdd?2)
rdd3.collect

/IRFF&

val rdd4 = rdd1 union rdd2
rdd4.collect

//¥% key #175040
val rdd5=rdd4.groupByKey
rdd5.collect



#>] 5: cogroup

val rdd1 = sc.parallelize(List(("tom", 1), ("tom", 2), ("jerry", 3), ("kitty", 2)))
val rdd2 = sc.parallelize(List(("jerry”, 2), ("tom", 1), ("jim", 2)))

//cogroup

val rdd3 = rdd1.cogroup(rdd?2)

//7F 3 cogroup 5 groupByKey HJX 5l

rdd3.collect

#5351 6: reduce

val rdd1 = sc.parallelize(List(1, 2, 3, 4, 5))
//reduce B &

val rdd2 = rdd1.reduce(_ + )
rdd2.collect

£x3 7: reduceByKey. sortByKey

val rdd1 = sc.parallelize(List(("tom", 1), ("jerry", 3), ("kitty", 2), ("shuke", 1)))
val rdd2 = sc.parallelize(List(("jerry”, 2), ("tom", 3), ("shuke", 2), ("kitty", 5)))
val rdd3 = rdd1.union(rdd?2)

/%% key HITER &

val rdd4 = rdd3.reduceByKey(_ + )

rdd4.collect

//¥% value HIFE FFHERR

val rdd5 = rdd4.map(t => (t._2, t._1)).sortByKey(false).map(t => (t._2, t._1))
rdd5.collect

£5>] 8: repartitions coalesce

val rdd1 = sc.parallelize(1 to 10,3)
//F FB repartition 22 rdd1 9 X %X
/1R X
rdd1.repartition(2).partitions.size
/18I X
rdd1.repartition(4).partitions.size
//F A coalesce B rdd1 X #X
/1R X



rdd1.coalesce(2).partitions.size

JER repartition o] PUEANFIREL D rdd A9 X2, coalesce REERE D rdd 70X
£, BN rdd P XEASER.

6.5.5 RDD Bk #i< &
1 RDD BIHKH

RDD Ml ERBEAIX RDD X EE MM AR KE, BIEMRB (narrow
dependency) FATEMK#EH (wide dependency).

Narrow Dependencies: Wide Dependencies:

1)
J

map, filter

join with inputs
co-partitioned

(II(T)

. join with inputs not
HITah co-partitioned

2 R

ERMIENES— X RDD B Partition B Z#F RDD gY— Partition {£ 8

BEE BRBIBAIE R AMRE T X

3 k&

TARFIERIE ZF RDD £ Partition =4k #i[E— 3 RDD #J Partition



ITNE

i

R EANTE R B9 LL iy A B A

\S

4 Lineage (IM%Z)

RDD R FHER R K, A RIFKBENMR EHITHENEE. BEIE RDD
f9—H7F| Lineage (BIM%) 1R Tk, RUEHREXKHX. RDD A Lineage
=ICF RDD MTHIR(E S M ITH, H1Z ROD MM XEIEERE, ©F
MAREX LB REMEENRE ZRNEREIX .

6.5.6 RDD HYZE7F

Spark BEFHERNREEZ—, MEBAEFRREDTUEAFHHALNE
ZEEES. SBAUENRDD &, §— M PTRBEIEHENRERRGFER
fFrp, XUt RDD S ETAE KA ROD BT EMANETER . XESEENINIEL
FEMDE. ROD HBXRIFTFAUTNES, = Spark REEMFEZ —. T Ui%,

172 Spark MBEARE AR EREHNEE.
RDD £%HF AR

RDD 1&1d persist 77755 cache A 0] UKRTEMITEERER, BEH A
EXRN AR ZAER, ML /EEAY action B, 1% RDD B&#E

BETEDRMNET, FHEEAER.

= g 2PNN orr +h TH .  EURE .y [ 3 P S Pt 7 p— WWElARY AANT V
o T 1 o 1 e detarnf SsTtorace eve/ f WEMOR Y IV ) )

def persist(): this. type = persist(Storagelevel. MEWORY ONLD)

< 3 A 2 : - s
20N o+ + 5 o By - R oy STt -~ e T yep K raFedi
ith the default storace level

def cache(): this. type = persist()

B EFRLAI cache REWEIFA T persist 717%, BN FHER 5 B2



RERNGFGHEME—H, Spark WEMRINEREFZM, FE% 5% object

Storagelevel FE X Y,

object Storagelevel {
val NOVE = new Storagelevel (false, false, false, false)
val DISK ONLY = new Storagelevel (true, false, false, false)
val DISK ONLY 2 = new StoragelLevel (true, false, false, false, 2)
val JMENORY ONLY = new StoragelLevel (false, true, false, true)
val MEWORY OVLY 2 = new Storagelevel (false, true, false, true, 2)
val MEWORY ONLY SER = new Storagelevel (false, true, false, false)
val MEWORY ONLY SER 2 = new Storagelevel (false, true, false, false, 2)
val MEWORY AND DISK = new Storagelevel (true, true, false, true)
val MEWORY AND DISK 2 = new Storagelevel (true, true, false, true, 2)
val JEMORY AND DISK SER = new Storagelevel (true, true, false, false)
val JMENORY AND DISK SER 2 = new Storagelevel (true, true, false, false, 2)
val OFF HEAP = new Storagelevel (false, false, true, false)

ZHEFURER, IEFETAFNEEHTRFREMBMBR, RDD 9%
HFREVERIET EEFE X BERIEITENERNTT. BIET RDD —
RYEH, RRMEIESWESR, BT RDD IE Partition ZAEXTIRZAY,
W RBETEZRNMBORIT, FAFEEESE Partition,

6.57 DAG B4k

42 DAG

DAG(Directed Acyclic Graph) i F s TIKE, JRIAHY RDD B — R 5%
AL T DAG, 1R¥E RDD Z [BMK# X RAIARE R DAG XI5 A E Y Stage(ifd
FEBNER) . XKML, partition FYFEHRAMIEFE — > Stage R EAITHE . X T T
#, BTH shuffle B9777E, RAFETE parent RDD LB RE, A BEFIHIE TRE

&, FULFERBREL D Stage KR,



6.5.8 Spark £ IAE

1 ESAERER

RDD Objects DAGScheduler TaskScheduler Worker

Cluster
manager

TaskSet Task
5 Block
| — — —— manager

rddl. join(rdd2) split graph into launch tasks via execute tasks
.groupBy (.)
Fiiter) stages of tasks cluster manager
) submit each retry failed or store and serve
build operator DAG stage as ready straggling tasks blocks

stage
failed

ZENDRD 2@ FEERBRR, XERB KRBT NEA [ T IRE DAG,
DAGScheduler SPIXLEARH X RILAAY DAG 147 Stage X5, %I AIMNITRTE 2,

MEERIEL, BRIERBIIAK stage, 180 TmAREIHFT Stage Y19, TR T



Stage BY%!4>. DAGScheduler EF & Stage 4 i TaskSet, 345 TaskSet I3

%4 TaskScheduler, TaskScheduler fiFEAEMN task HE, /57 Worker T &

B35 task,

2 DAGScheduler

1. DAGScheduler X DAG 4 (5 EIREIHEAT Stage %14
2. 12 XWB RDD 5 Stage HHHHL (&FF), BEE—1EZH shuffle
zE, BEYW—T (cache, persist), F{EZHFMNITE,

3. EHFIRR shuffle Bt EKAY stage (stage REMTEHE) 4

TaskScheduler

4. ¥ Taskset EAREEAERS

a. - spark-cluster TaskScheduler

b. - yarn—cluster YarnClusterScheduler

c. - yarn—client YarnClientClusterScheduler
3TaskScheduler

(1) AfF— TaskSet #JE— TaskSetManager SLffEIEIX/ TaskSet HJ4
a5 E

(2) BERARMMRESGA Task REME

(3) 12X taskset( —4H task) EIEEfE{TIHERE

(4) W7, WETEREBESFTERZ N TR LEER

(5) EHIEA Shuffle &HH E kB Stage 245 DAGScheduler



6.6 RDD & $&#/l#lz checkpoint

6.6.1 checkpoint Z{T4

(1). Spark FEAFINE FEESHIE transformation fY RDD FEEZS (I
an—"> Job FEE 1 51 RDD) 8iEB(K transformation fJ RDD ARSI EF
BISZEERER (PRI ERHSES 14V |, XPMHERREE X ITEER
SRR AR,

(2) . Spark B2ERKSLEERN, FEIHEKET Job ISR, X MR
SNERBEBXIB R BRI EREIREHTER, A LURKAURARER;

(3) . WIERRAL persist BEIREMEATT, EXEREN, BREESEAF
AJ5RRY; WRICHIEREHME L, ARTETREN! MIHESIRIA, RS
B RAJREETHIE.

(4) . Checkpoint BYF=AEMRA TS BN ERIFANEE, &
Checkpoint RIBHMRET LSS EBERERERN, HAERZREIANALR, BEEE
FEIME NEME HDFS £, XFKARIEEN T HDFS S84E. SR SEAMHER

FoRl T BRI S=AIS A BRI A
BaET— 1 ANETFIRE, £ 9000 NEFHIRHE persist, ZUREAES
BIEEELN, (BRUNER checkpoint, HUEELAIMZE/FH O,
6.6.2 checkpoint JRIEA %

1.5 RDD {4 cache HlHE \NRFHIEEEEE, MNRETERBIEE], SFEH
checkpoint HlHisEEEE. LATAIERIRE checkpoint Hl#, BRAMFTEELE!



L RDD EFnt+&EUET, AL checkpoint 2 MEEENEENH.
checkpoint #HE2XF— RDD chain (4%) WREEEERSFEAFELHE
ZZZR RDD, mJgEEAN—LHIESEiZTEEEER, ABPAMAILIFRSZ RDD
S5 checkpoint #15l, f8F8 checkpoint B35 EE A sparkContext f
setCheckpoint 3i%, RE— 1BSEXEHRARBR, tbal hdfs, 25X+ RDD
B checkpoint J5i%. Z/G7E RDD FrbY job iIZ1T4ERIE, &Fn— 18
f9 job k¥ checkpoint THIEIEE N ZANRENX MR RIFANL, #HiTE
FA. FrLASERYHEEERZ RDD BY, MRHIEEXT, EE2EETLUNE
Y checkpoint FiEEVEEE, FAEEEMITTE.

2.persist (& cache 5 checkpoint IXFITEF RIEIFA MR EBIGEUER
71 BlockManager f{EEH lineage 24T, {BREEE checkpoint #1117
5f5, rdd B&i&B##k RDD, R3B— checkpointRDD, checkpoint Z5,
RDD RY lineage FieZ 7. persist B¢# cache A MWHIEHEERNATBEME
X, RATTRER s NTFHETE, (B2 checkpoint IEIRBEERER hdfs L,
E T SBEXHES.

[ E: WfLe RDD FZE cache?
SWEEFERN (BREARKX) .

: APREAIRERE RDD E cache?



HABFRE driver program FT3%i&, E LR 8EA rdd.cache() & cache A
BEEZIM RDD., AriBREEEITEMI=IEA transformation() 4 ALH) RDD,
L7 transformation() # Spark B4 A RDD EABEM A EIE cache

(9, tban reduceByKey() <4 FfAY ShuffledRDD. MapPartitionsRDD = 7<&E

WHAFEE cache B,

[B]#R: BFL RDD FE cache?

SWEEFEAN (BEREARK) .

G: APEARERLE RDD & cache?

FHABFRE driver program FT3%i&, EIL R 8EA rdd.cache() & cache FF
BEEZIM RDD. FriBsEEZI#EMZIHA transformation() /F4ALAY RDD, M
LEZE transformation() H1 Spark HC4A{AY RDD EAREEH A EHIE cache
(9, tban reduceByKey() <4 FfAY ShuffledRDD. MapPartitionsRDD = 7<&E
WHAFEE cache By,

@& : driver program % E rdd.cache() J5, RL/E 4 RDD #f7 cache?
HAEXRY, BEXRBER—TU5E cache: ¥ task TEFE| RDD BIEAN
partition FYEE— record /5§, BEHIKIZ RDD & EW cache, WMEREH
cache fJ1E, KX record RFEITEMEIAY records HixRGAAM
blockManager HJ memoryStore, 1SR memoryStore FA THE3Z%S; diskStore

e %A .



SERSEM SR BHEARM, RAETF: FE1TE RDD partition RIRHE (T
AREZTESBEHE— record HFHE) FLAFIM partition TARZEL cache,
WMREHY cache BYIE, ¥ partition TTEHIK, A5 cache E|NTF, cache R

A memory, E#MAMIEIEN checkpoint T,

A rdd.cache() f5, rdd FLEAY persistRDD 7, H StorageLevel 4

MEMORY_ONLY, persistRDD £&40 driver B C R 2 # persist A9,

Worker Node 1

Worker

[ ExecutorRunner ]

Executor

~

blockManager

rdd.iterator()
LinkedHashMap

[Blockld, Entry]

\putBytesO

memoryStore ){antition
[ diskStore )

[ cacheManager }/

v

MRARALRTR:



rdd.iterator()
=> SparkEnv.get.cacheManager.getOrCompute(thisRDD, split, context, storageLevel)
=> key = RDDBlockld(rdd.id, split.index)
=> blockManager.get(key)
=> computedValues = rdd.computeOrReadCheckpoint(split, context)
if (isCheckpointed) firstParent[ T].iterator(split, context)
else compute(split, context)
=> elements = new ArrayBuffer[Any]

=> elements ++= computedValues

=> updatedBlocks = blockManager.put(key, elements, tellMaster = true)

% rdd.iterator() #IAAMNE{E, tHWHEEITEIZ rdd FEA partition AYRHE,
£ 4% cacheManager FBELNEN— blockld, FTIHZZEHFW RDD AIHRA

partition, X blockld Z#Z RDDBlockld (memoryStore EETE O] BEIXFINE
task [y result FHHE, FUt blockld PEIZARXDARMNEIE) - AEE
blockManager EHZ&EZ]Z partition A EEL# checkpoint 7, IRZ, F
A BENIETI31% task, FPEEAFITEZ partition 7, EHI#EM checkpoint Ak
BUi% partition AYFFE records HE|AYf elements AY ArrayBuffer EH., R
% HM checkpoint &, %35 partition ITEHEK, REBFEFHE records HE!

elements 2., &/5% elements X% blockManager # 17 cache,

blockManager ¥5§ elements (thFi+& partition) {FHE| memoryStore &IEH
LinkedHashMap[BlockId, Entry] B, N2 partiion AT memoryStore (77
ERBR (BKIAZ 60% (9 heap) , MAERRMEIRFAT. WRFKZ[EBIT
BEMUT, =5t drop #E—YR %% cached fJ RDD Ay partition, JAHTRAY

partition 17T, WMRBHAIMTTT, FMILHKA partition HLE



LinkedHashMap 2, BAHFIREFFEAT. FE drop HIHEARSZE drop
533k K partition [&§F—- RDD Ay partition, drop FIHFEZL drop &F

# cache {9 partition, (i4fAY LRU BIREEXR? )
)@ : cached RDD E 4A#IELEL?

TXRITE (—M=ZR— application FJT— job itH) HIIRAE cached
RDD, task £EjE% blockManager § memoryStore HiEll, Bfkibif, 4T
TTEEA rdd F4Y partition AHE (BIIIEA rdd.iterator()) S%kE
blockManager EE&EHEZEELH cache T, AR partition ¥ cache FEAH,
FEEF A blockManager.getLocal() ZZHMI memoryStore EiEEL, WRIZ
partition #EM I &  blockManager cache 7, £i@id

blockManager.getRemote() KHMT & FEEE, FERUSRINTE.



Worker Node 1

Master Node
Worker
Master [ ExecutorRunner ]
Driver
Executs
blockManager ) xeeutor

ThreadPool
task.run()

=

blockLocations: L Lo 1
HashMap[Blockld, i s(Hockld)

Array[BlockManagerld]]

5 .

GetlLocations(blockld) getL&cations(blockid)
—~~ blockManager

J blockManagerMaster

etLocations(bla

( blockManagerMaster ]

\ J
~
Worker Node 2
Worker
blockManagerWorker
ExecutorRunner
[ ] GetBlock(blockl!
:

- b7,

Executor

blockManager

LinkedHashMap
[Blockld, Entry]

getlLocalBytes()

blockManagerWorker

processBlockMessage()

connectionManager

etBlock(blockld)

ThreadPool

task.run()

g

#*BX cached partitions FY7FfiEHIE : partition # cache FFrET = L/

blockManager &i@#] driver Ay blockMangerMasterActor I35 rdd A9
partition EZ%# ¥ cache T, X/MZESTFMTE blockMangerMasterActor FY

blockLocations: HashMap #1, %% task #fTH% % cached rdd BEHE, £1AH



blockManagerMaster Ky getLocations(blockld) Zif[a)& partition AYTFEALE,
XAMEEME B S % F driver BRE, driver &8 blockLocations 3B B B I

BEREE.

JEENE 5 5= F B9 cached partition: task {5%] cached partition FIf I BEE 2 /5
¥ GetBlock(blockld) A915>KiBiT connectionManager &iXE| BirTa. BFRT
S EE K E M AR blockManager #PEEAY memoryStore 2EX cached

partition, ERfE&IEMEE,

6.6.3 Checkpoint & Il H i [o] &
R : HfLL RDD FE checkpoint?

BEENERKIZEEEANKRT8SE|AY RDD, computing chain 13K ik H
ft RDD 1RZH) RDD., SLfrL, ¥ ShuffleMapTask Y%t 45 RIFE AL
#ZHERE checkpoint, RAITIXA checkpoint FEHRIZ X partition i

Bk
[&: {+AR{% checkpoint?

cache HH2EFIHEE —NE cache By partition FEEFH cache FIRTFT
{B checkpoint ;& B FAXFE —RITEBIMEMENTTE, ME%E job 4R
ERSMNashEITH job £528 checkpoint , HEKZHEE checkpoint Y
RDD L#itEMAR. Eit, 7 rdd.checkpoint() FIRHE, N E
rdd.cache(), XHE —Kiz1TH) job ABBXRITEIZ rdd 7, EIEFEE cache

E#i#% . HSC Spark 2t rdd.persist(StorageLevel. DISK_ONLY) X F73E,



AET cache FI#E £, XD UME| rdd B—XKFHESINRFHEIHE

£, 183X persist I checkpoint BIRZAE, ZESITE.
jB]&: checkpoint A SRIL?

RDD FZEZ1d [ Initialized --> marked for checkpointing --> checkpointing in

progress --> checkpointed ] X JL M ER A 8E#] checkpoint,

Initialized: H5t driver program F5E{EH rdd.checkpoint() KREML rdd
FE checkpoint, WE/F, % rdd ##F RDDCheckpointData &2, ik

F&E checkpoint HFFHERRTE, —M7E HDFS L.

marked for checkpointing: #J451tf5, RDDCheckpointData %4 rdd #ricA

MarkedForCheckpoint,

checkpointing in progress: &) job ETERESIAH
finalRdd.doCheckpoint(), finalRdd £ JliZF computing chain [B#i3#, ®FE
checkpoint A9 RDD gii§H#ERIC A CheckpointinglnProgress, A5 S#:# (kb
NS HDFS) EERECE X4 (40 core-site.xml Z5)broadcast Z|Hfh worker 5
=AY blockManager, UG, Ba— job kK5EAL checkpoint ({F

FH rdd.context.runJob(rdd, CheckpointRDD.writeToFile(path.toString,

broadcastedConf))) .

checkpointed: job 5Ei{ checkpoint /5, 1% rdd HJ dependency £ E}/5#,
Hi&E1Z rdd JRZSA checkpointed, A/, Ai% rdd SEIN—MKRHE, K EiZ rdd
By parentrdd 3 CheckpointRDD, % CheckpointRDD 135 /55t ER7E U4 &

%5 FHY checkpoint 3Xf#, A R%iZ rdd By partition,



=EBMZFAE driver program 2 checkpoint TH rdd, ERRE— (T
HHRY result) # checkpoint Y1), pairs2 '%B % checkpoint, HhAHIIERZ bug
K2 E R checkpoint TifFAY RDD:

val datal = Array[(Int, Char)]((1, '2), (2, b, (3, '¢"),
4,'d), (5,'¢"), 3, 1), (2,'g), (1, 'h"))

val pairs] = sc.parallelize(datal, 3)

val data2 = Array[(Int, Char)]((1,'A"), (2, 'B"), (3,'C"), (4, 'D"))
val pairs2 = sc.parallelize(data2, 2)

pairs2.checkpoint

val result = pairs1.join(pairs2)

result.checkpoint

m @ : EAIER checkpoint i3#y RDD?

# runjob() H9AHES %M finalRDD Y partitions() RFERESE LS
task, rdd.partitions() £%46Z (#if RDDCheckpointData £#6Z&, FAEH
FEEIEW checkpoint 139 rdd) % rdd 2L E# checkpoint 137, #MRIZ%
rdd 242 % checkpoint 17, H#IR[M1Z rdd AY partitions thzi2

Array[Partition],

LA rdd.iterator() X1TE1Z rdd A9 partition FIRFIE, SIFA
computeOrReadCheckpoint(split: Partition) X&EF1% rdd =E# checkpoint
T, MRZE, #AHIZ rdd B9 parentrdd Ky iterator() thFiE

CheckpointRDD.iterator(), CheckpointRDD fATREEE R G I, £



1% rdd Ay partition, XFREE T A 4FB4 trickly Hi A checkpointed rdd

fl— parent CheckpointRDD.,

i@ : cache 5 checkpoint AYX 5?

X FiX/Na)@, Tathagata Das B —EX[E1%5: There is a significant difference
between cache and checkpoint. Cache materializes the RDD and keeps it in
memory and/or disk (H3 X% memory) . But the lineage (th5i/Z computing
chain) of RDD (that is, seq of operations that generated the RDD) will be
remembered, so that if there are node failures and parts of the cached RDDs are
lost, they can be regenerated. However, checkpoint saves the RDD to an HDFS file
and actually forgets the lineage completely. This is allows long lineages to be

truncated and the data to be saved reliably in HDFS (which is naturally fault

tolerant by replication).

ARAN—=IH1E, rdd.persist(StorageLevel. DISK_ONLY) 5 checkpoint thH X5,
BIERAT N RDD A9 partition ¥FALE|WE, {BiZ partition

blockManager B2, —B driver program #HfT4R, thilE executor Fr7Ei##
#2 CoarseGrainedExecutorBackend stop, blockManager th& stop, # cache Z
% A RDD thS#ER (¥4 blockManager Y local X4 MBR) .
i checkpoint & RDD #A{LZ| HDFS SiAM {4k, ARAHFE) remove
2 (I&1%/E 4 remove checkpoint $#y RDD? ) , 2—EFHEMN, tEtEIRY
A% T~ — driver program {#F], ™ cached RDD AEE{HEM dirver program

(IR



6.7 Spark {7444

6.7.1 Spark EZfTEARE

Spark BITEARESZ N THREAE!

Task Scheduler w
AW S Task J

J 0
T R J

S T T S S T
: SparkContext :
| I
- | LEEBFEEERE
: RDD Objects [ — FiRE A
' HREDAGH o TooT T AEERREERL
: I*"‘-.H mﬁﬁ{f \_. R BEEeC ] -
1 ! i rﬁ
I ! b - s\
| ~ I \
: DAG Scheduler : SIEﬂH’#EﬁﬁTﬂSk 9 =f |'
| i¥DAGHEISEMStage | | Ny
' % Z 'y 7
1 \ i
I ! ! “ ] -
| I \ v 2 EL R
I | % :
1 I
' !
: |
I
1 I
: :



1) #38 Spark Application BiE173/1E (FB5) SparkContext) , SparkContext
AEREIESE (LR Standalone, Mesos 8¢ YARN) ;¥ ERiEE1T Executor
‘"R,

2) REEIPESHE Executor FEFEEN Executor, Executor iIZ{TEGHES

DB RIERIRIREERS L

3) SparkContext 355k DAG B, 1 DAG Bl ##RL Stage, FHE Taskset &ix
5 Task Scheduler, Executor [@ SparkContext ERi& Task, Task Scheduler &

Task &S Executor iz{TREIRT SparkContext 151 FBFERFAL A RS Executor,

4) Task #£ Executor FizfT, BITEEBMERIR.
6.7. 2Spark iz f 754 =

Spark IZ1 7284 :
& 5 Application FREUE JE ] executor #EFE, 1ZBEFEAE Application
WE—BIE, HFUZELET a7 tasks.
€ Spark (155 50RE I TR, HEREWIREL executor BEFE, FEELRTF
FHEEERATEL T .
& 2752 SparkContext Y Client NiZEENT Worker 1 & (1847 Executor K]
), BFRALER— Rack B, KN Spark f2/Fiz{7id #2+H SparkContext
M Executor Z [A1F KEMMEBASH: WIRBAETRER TBIT, &IFEH
RPC ¥ SparkContext ¥ERXEHERE, AELE Worker 24T SparkContext.
& Task RHA 13 AHAEAHEN AT LA H]

N FH I




FEFRSEN Spark N WS (X N.[A]— SparkContext SEf) , A2k
FERTREIE R MEEAS Spark 1EML (ob) o ZEATTH, 1Rk (job) 44,
H Spark action % ¥ (U1 : collect) filtZM— RIITHEATLS LS
Spark EEERE e AL L), I HAEW SCRF Spark B AN 4b
HZAER (Hetn - SREARMHERD .

BRI, Spark N HAFIEH FIFO MEZHNE . B MEABRI N2
BBt (stage) ({7140 : map BB reduce BB , #—MENLLE
HRzhaa Uk B el B, 285220 —MELEHiE, #
F=A e WERATTE AL AT SE AR B T, MR R ARk A]

CISLRL RNzt S0, JRHRAS L2 WS AR IR 5545 -

AL Spark 0.8 FF4f, Spark EESCRFEMENLE A (Fair)
. AP, Spark PARCH)HIT7 NaGRAMEN S RO BT, PR
BT IRV RIS B BRI AR 2 P i X s, B KA
FEIBAT, ANHIVENL FRHRAZ L RE ST IR A 1+ 55 92 st M0 AN 2 55 455 BT T O A
NS, KK 1 IR ] XA AR S S T2 IRE. =
Ja AR, RFE%E—T SparkContext H

spark.scheduler.mode &4’ FAIR HTJ :

val conf = new SparkConf().setMaster(...).setAppName(...)
conf.set("spark.scheduler.mode", "FAIR")

val sc = new SparkContext(conf)

P B BRI



DT BERRIE ] PLSCRPRA AL 73 H I BT (pool) , ARJE 4R 8R4
BRI E A R BT (s B o KRR PLgs — SE R
BRVEAL AN — R e g0 v, BCE IR ] DAE R P AR
M B, IXFERFGE S T AR, A S
TEML- P73 SR BEUR . Spark 2P E (1 S I 5 SR A AR 2 A

ffi Hadoop Fair Scheduler. KSZHLH .

BAINTEOL T, B TR ER e de N BB Bt rp, AT ARl xs B
TURAS TR, AT LRSS AR ZeAs v H
SparkContext.setLocalProperty 1% spark.scheduler.pool J& 4 . 7~

AREGUTR

// Assuming sc is your SparkContext variable

sc.setLocalProperty("spark.scheduler.pool", "pool1")

— B T RE e, A ISR TR AR (B AR T
YA H action 5F, I : RDD.save/count/collect %) #B£x{# A ixX A%
P o XA BCE ST LA N AL IRAT Y, ARIR A 55 B [A) — 2Rk
PR [E — P AT R B R — A SRt . [RIRE, W SRR EE R %
T E, RFEEX 2R R H T ~ RS

sc.setLocalProperty("spark.scheduler.pool”, null)
TR ERINAT

BRI, SN BRI [A) P 7 BN SR I B2 R (B4 defaule BEURIB),
(EAEZR A AL, BOATEOL S, B2 FIFO WFHATH . 254k
Yo, IR B T AR, BAABRES TR Z


http://hadoop.apache.org/docs/current/hadoop-yarn/hadoop-yarn-site/FairScheduler.html

AR ERE MBI, (BRH B SRR I AT I,
11 AN 2 H LA 3R A B ML G o i 1 b 0 B 3

Ao & TR e 14
DY 1) JE 1 7 B B SR AR E - RN TR IRIB AR SCRELA R 3
JBIE

schedulingMode: A] LA#& FIFO BY FAIR, 519885 A 0
PRI b2 o 18 B 1T

weight: 25 il GE YRR O FEA B8 i, T LAZy P 2 BE IR
o). BRNTE BRI weight #52 1. 40 BARKE FA B E
MK weight BA 2, HEAIZB UM b ) BT YRR & oAt it 11
2 f . WK weight WAFIR S, 40 1000, AT LASEIRBEIEIB 2
R SE ) — i, weight=1000 ) 5EIIMLE REST
HINESEIEE S PR

minShare: [& | K weight Z 4k, REANBTFMIA REFE & —
M/ EIESBCE (CPU MO, EE AR TR ZEX AN
BHo A PRHES RS AR AR (active) T
MR /N R ECAE SR PR S %M T 1) weight SR73AC
T PR, K, minShare J& 1 RERS B AR AR TR AR RE

/R —EmREREYR, minShare FIEMERZ 0.



TR R —A XML SO, RTRUE T
conf/fairscheduler.xml.template 14, JAJ51E SparkConf. [

spark.scheduler.allocation.file J&VE$5 & A 42

conf.set("spark.scheduler.allocation.file", "/path/to/file")

T

LiEFH spark IR RERS, T8IAR A 5 R 28
77 7)7& DAGScheduler. TaskScheduler.

DAGScheduler

1. DAGScheduler Xt DAG F [a) LI E#H 7 Stage R4

2. iCFK MRS RDD 5 Stage #HiiHk (&) BEAE—PEHRD shuffle
ZfE, BEW—T (cache, persist), HEZFHITE.

3. EHIRA shuffle Hlt XA stage (stage AEPITHEHE) %
TaskScheduler

4. Taskset fZRKEIFE=R

a. — spark—cluster TaskScheduler

b. - yarn—cluster YarnClusterScheduler

c. — yarn—client YarnClientClusterScheduler
TaskScheduler

HE— TaskSet #§E— TaskSetManager SCfIEIEIX/ TaskSet Y4 Ap

E1#A


http://spark.apachecn.org/docs/cn/2.2.0/configuration.html

(2) BERARMMERESGA Task REME
(3) X taskset( —4H task) Z|EFHITIF AT
(4) #WHT WEHEZEESHTEREINT R LER
(5) EHTIRA Shuffle FyH E K A9 Stage 25 DAGScheduler
2. rdd %5 =
ROD EFHIERRANER: BaIRE. MERMMTBEI 4. RDD
AFAFAEFTZSIEANERBEEEZGFEATT FRENEEEBERX

s, XMARMETEEERE.

Spark fLALFEE T2 AR
————————— spark fLHLFER --------

Apache Spark WAFEHVEE (40
Spark PEfe A TE F ——JfiliE G0
Spark PEfetA TR ——mdide G0
Spark B 57 AL SCRSEIPE GO

BT R A ST RIR . R, MR, shuffle IEILA-14)
6.8 FF&IBMN

6.8.1 IEMELA

Spark YERERAGIIEE —20, B2 AL R Spark fEMb i F2 g w2 A — e e e AR A0 1Y)
FEARJFIN TFARIC, HUREAL KK T ML T —L& Spark ZEATF AR, £14%: RDD lineage
Bt ST RS EMAN . R ERIE RIS . T A RE T, I 20 200 8 123 e DA R
HAg I e JEU AR A B AR L 55 LK SEBR TN 375, REHLIZ 21 E O Spark /b

6.8.2 JRN—: #EReeEERZR RDD

HHORYL, FATEI K —4> Spark fRALR, & et TSR (thin Hive Rek HDFS
S B — A HIAG ) RDD; 35 %X A RDD $iAT A H 7 #4E, SRJ515%) T —4> RDD;
CABLEHE, PEMER, BEIIHHE R HARNTENER . £ IEF, £ RDD <


http://www.cnblogs.com/shishanyuan/p/8457696.html
http://www.cnblogs.com/shishanyuan/p/8454323.html
http://www.cnblogs.com/shishanyuan/p/8454310.html
http://www.cnblogs.com/shishanyuan/p/8481854.html

ANFE R F#E (Hen map. reduce &) HiEk, XA4"RDD #”, #i& RDD lineage,
W2 "RDD M2 K REE"

TAVET KL REH EER: T HE—mfdE, ANixelE—4 RDD, AREtlE£ 4 RDD
RACK A — 1 e dhe -

— U Spark ¥I2=FHENIFF LT & Spark {EdLE, B 21 456 1 TREfi/E & RDD
lineage W UK K Spark BNk, FlRESm T HAZ BIA TR — Bk e &t d g —4
RDD 7, MIM#E06 T A — ¥, Gl 7 21 RDD. XissE, AT Spark /R
ST 2 IRE G ECR A 2 /MUER AR EAE ¥ RDD, @i m 1 /B PR T84 .

— M ERHET

1 // FHEXI44 “hello. txt” W) HDFS XCAF#E4T— K map #:1F, FHi#HiT—IX
reduce #:fE. AU, FEN—MEBRPATHRETFEME. 2 3 // #Hiz
I T El—r BEPAT 2 IR E T ERAERS, GIEZARDD. 4 // XHEHH
47T HIR textFile J59%, &FXtE—/> HDFS 30fF, 8% 7 HA RDD Hok, 4RIG5>
AIXTEEAS RDD EPAT T — AN TFHME. 5 // XMIEMR T, Spark 7 E M HDFS
PRI hello. txt SCAFRIN A, FEEIERM S FMK RDD: 5 R n#k HDFS
AL K BN % RDD P BETTEY, REHE R A AR . 6 val rddl =
sc. textFile ("hdfs://192. 168. 0. 1:9000/hello. txt”) 7 rddl.map(...) 8
val rdd2 = sc. textFile ("hdfs://192.168.0.1:9000/hello. txt”) 9
rdd2. reduce(...) 10 11 // IEFARIANE: ST — 0 BEHAT 2 RE-THRAER,
RAEH—RDD. 12 // XMEERHEL F—FEEZEGFZ T, BOATRAIN
TR — s R A 7 — RDD, SR 5 XX —> RDD $04T | 2 IRHE T#4E. 13//
HERZEEBEIXENIERIERAEER, BT rddl #E3HAT TRHIRET#E, 2
ZIRPAT reduce BAERIIR, B2 FRIR MR SL AL BT U — IR rdd1 IEE .,
Wit R EFEEIEMEREITHE. 14 // BEMRAPIXAN @, waids “R
M= X2 A8 I RDD AT Fe AL, A REORIE—1> RDD 4% 22 (XA FH i) R it
H—I., 15val rddl = sc. textFile (“hdfs://192. 168. 0. 1:9000/hello. txt”)
16 rddl.map(...) 17 rddl.reduceC(...)

6.8.3 JRN=: RugE&EMHRE— RDD

B T ZERE e T A R o — 6 e AR R I B2 2 A RDD 24t 12X A Al I B0 0T
Y BRAERNEER T RE M B Al — RDD. i, A —4> RDD HI##Ei% 2 key-value
KK, H— R value K841, KP4 RDD K] value #¥i & 56 4 —HEH). B4 ML
AT LA R AEH key-value KA WAA RDD, FAHFELEE 75— MR . X T3%
X2 A RDD ¥a A B & BE O WEN, HITMZSELZM 1 RDD, XFFATLL
ST et/ RDD %R, IR AT RESSD 55 AT K



— M EREET
:__::é

1// #agrfik. 2 3// H—"1<Long, String># =AY RDD, B rddl. 4
[/ FEBHTIWEFE, X rddl 34T 7 — map #:4E, A& T —4 rdd2, i rdd2
WA rdd] T value (EITE, WHLZW, rdd2 52 rddl B F&%. 5
JavaPairRDD<Long, String> rddl = ... 6 JavaRDD<{String> rdd2 =
rddl.map(...) 7 8 // Z5% rddl Ml rdd2 $4T T ARME FHEE. 9
rddl. reduceByKey (...) 10 rdd2. map(...) 11 12 // IE#aRIfEE. 13 14 //
EHIXA case W, HSEZ rddl A rdd2 B IX B EAESE 2 B AN E M E, rdd2
P SE 22 rddl M S, HEEET WA rdd, XA rdd #HAT T
—RETHAE. 15 // MBS FEAXT rddl $U4T map B FRAIEE rdd2, W23
IT—IRE TR, #TmMEgETFes. 16 17 // HSEXMisn T4 ml b
S HFE—ARDD. 18 // FATATLMER rddl, BEf reduceByKey #:4E, tfi map
e, 19 // EHATE A map 84BN, REHBNPETR tuple. 2, LR
rddl #H) value {5, BPA]. 20 JavaPairRDD<Long, String> rddl = ... 21
rddl. reduceByKey (...) 22 rddl.map(tuple. 2...) 23 24 // S5 —FhJj7XHH
BEHE-MTAMNE, REEEST K rdd2 B EIFES. 25 // (HEFIXE
Rk, RAEEF LR, X rddl ATBERZPAT T HIRE THAE, rddl s2fx Bid
RSWIEMIKR. 26 // FIKIEFER S “JEN = XF 2 RAEH K RDD #H1THF
I AT, A REARIE—AN RDD #% 22 v fdi F IS R kit — k.

6.8.4 JRN=: 3% RfEMA RDD #HITIFAKL

YR7E Spark RS Z kit —A~ RDD #t 7 Hr#fEfE, 485, RCLSLH Spark 1Rk
—BAL T, iR R AR E H RDD. LA siiZfEiX ANy b, #4758 =M T,
WA 2 EORUEXT — > RDD W4T 2 AT #1ERS, XA~ RDD A S — K.

Spark H1% F— RDD $47 Z X HE7 BN R BRI RIRIRN —4> RDD #4147 —4
ey, #axEP MR HE 8, THHEEEA RDD 3k, )5 fXXA4 RDD $#4T
RIS Rl . M7 U RE R R ZE T

PR T IR R O, ATV : X 2R AE M ) RDD #EATRFAAL. BEi Spark s 1R
PEARIRF AACSENS, K RDD A R8s DR A7 B A A7 BB R - DUERRR XA~ RDD #E4T
FBAER, He BN S IR B AL RDD $dl, REHITHE T, A
Ja kAL B BT S —iX A~ RDD, F#T 8T 1

X % X R RDD # {7 A LRI R AL~



1// tnSEX—> RDD AT Fe Afl, REXFIXAS RDD i cache () 1 persist ()
Biml. 2 3 // IEWIRIMGE. 4 // cache () FikdRw: HAIEFIIMLII T
K RDOD HH R = FF AR N A . 5// MR FX rdd] AT RIREE
FHEAERE, REEE—IRPAT map HFH, AKX rddl AL —IR
6 // B IRPAT reduce HT I, #ieBHBEMNNFAHRIEEREITIHHE, AoH
HSitHE —4 rdd. 7 val rddl =
sc. textFile ("hdfs://192. 168. 0. 1:9000/hello. txt”). cache() 8
rddl.map(...) 9 rddl.reduce(...) 10 11 // persist() HiEEx: Fahik
R AMNE R, HAERTEE T N TREAk. 12 // tinis,

StorageLevel. MEMORY_AND_DISK SER 7w, WAF 70 & BHRSEHE AL 2] 4 77,
WIEA T BB A RIS . 13 // T HH S SER 5&i&Kn, HHF
FIAI 7 AR R A7 RDD ##fs, G RDD H (454> partition #i&FE AL —P K
PFTHAH, REHFAMBINFEERF . 14 // PP 5 20nT DLk b 45
AN B WAF /R o R &, 3R T 38 e N AR R A8 ds 5 I 2, i
RASE GC. 15 val rddl =

sc. textFile ("hdfs://192.168. 0. 1:9000/hello. txt”). persist (StorageLevel.
MEMORY AND DISK SER) 16 rddl.map(...) 17 rddl.reduce(...)

B3
¥ persist() Hvki S, AR CUREAS [F) 19V 55 3 S ik BEAS [A) A 45 AL 20
Spark B9FAALE 5

AN
Z
TR fEFRFP LI Java X Gis s, KEHR RN T . QRN RETA K
@ B, WBHE TR A S HATFE AL . AN XA RDD AT H T #RAERS, A
o | EEAEREALREE, FEMNECLEER R . ZXREUARRF AR,

CPY

NLY i cache()arie, sz sl [ 5 A A S

EEMAO (PR FEFIALRG Java XSt sk, U2 e B (L fe A . R A RS 72
S R, RS MR, TR RDD BT, HEA
e AERE PR 2B .

MEMO . . w N

N [ S MEMORY_ ONLY. M —CHIIE, 445 RDD FUHTHCHE 7 414,
"Y-O' RDD 13 partition LA HAL HOTAIMAA L, W
NE TR ANl 1 A7 S GC.

MEMO - . . e
MO ik 3 MEMORY_AND_DISK. M2, 4#5 RDD i i S 71
NGy | RDD 014 partition & HFAMA N HAL. ECHOTR I P A7,

oy @ AT AT DA G55 A AL R K L 2 A S B GC.



AN
%

ER
DISK

_ONL fERIARRFMEI Java X 5%, R HE 2 it 5 A LA S
Y

MEMO
RY_O
NLY_2

CPY

T EIRAE R R AR, im BER_2, RN REAREGE,
;VIEMO RS —rElA, FEREIA R B AT 5 . XM T B B AALHL A £ 2
= THATHH . BT R, R A B PR ANBIE R R T, A

- Ja#EXS RDD i S i Al B A a2 80 A8 Hofh s i B A EIA . dn R B 11
R R X e MR A BT 3 T .

EREFE—MHR S BN ANRES

o BT, MhEREmmHI MR E MEMORY_ONLY, {H T4 1R N A7 06 202 1% 2
5K, T LAgE AT A7 IR B> RDD WA . O A BEAT 7 5140 5 B v 51 4L
&, milkf 7 IXE S PEREF 4 XX A RDD )5 8258 FHE, #RHETai T
BARIERAE, AT EMNBEE SO e BUEeE, thRethiRim; 1 B AT 26— EdE
BIA, @R Eid B A f b (ERX BN EE RS, LA,
B RENS ELR XM SIS (137 38 R AT PR Y 2R RDD A 8udls B &2 i (Lt L1420,
HEMXMFAMNG, T2 IVM K OOM A A-E H R .

o WIR{EH] MEMORY_ONLY Zli &4 7 WAFia, 4@l MEMORY
_ONLY_SER 23], %47k RDD $dfe Fr 5k ja B RAFAE N A7, BERFEEAS parti
tion (UAGE — PR E, KRB THREE, FFRER T AL LT X0
tt MEMORY_ONLY 2 HiREPERETTAE, TEM RIS RFFMLHITIHE. H2E)E
B A LR T AN A AT A, DI R S RIS R BRI T Ak, FTRER AR 1A
AE L, iR RDD Hr s i 2 101, @2 e 3 O0M A 17 iR .

o WIRANAFHI BN TN, 4@ H MEMORY_AND_DISK_SER i,
1M/~ 7& MEMORY_AND_DISK 5% . OMEEIREI 17X —20, mtii¥] RDD [#dE &R
K, WHETETZEBN . FPAILJE A LD, Al A4 A A7 AR A 1 22 TB) R4
R iZ R = U R E AR EIR A EE N, ARG A T A 2B AR .

o IEH AEBAEH DISK_ONLY FUSZ8N_2 M. [RIOA5E 43k T i S EAT 2L
BT, *SEMERSRER, ArIEAmERTHE—RPA RDD. JF%N_2 1)
Fo, WLATURE A B ) — B, I ACEBHAR T R b, HdE B DL 2 A%
o P EBORMTERETT 4, BRARZZRME K al P, BN



6.8.5 JRENIM: REEHRFEA shuffle KB+

WRA R REE, EREBAMEH shuffle 25 7. R4 Spark fEMigfrid e, HiHE
PEREMIHL Tt 2 shuffle i 2. shuffle iIbFE, sk, w2k o mEEERZAT AL
I —> key, HrECEIE—A1 R B, #HATERA D join F#4E. il reduceByKey. join
EHY, #afiik shuffle #:1E.

shuffle EfEH, FAE LAIHFE key AR SEBH AR MBLESCAF A, S8 )5 HAl Y 5 75 208
1o I 2% A i B A s R SO AR TR key o T HAR A key #RHUCR] [R]— 4S9 Al
BAT RGN, EAWRESFI— 1 R LA key B2, SENAMELLLG i
5 BIR A SCF . IUAE shuffle iRErR, FIRES R RERBA TS K 10 $#1E,
DU HhE (W 25 AR SR Ve . WA 1O MM s it th 2 shuffle PERERZE 1 3 2R A

R AEFRATTIR T R R ey, i i 5 ) )R AT e 3 4218 H reduceByKey. join. distinct.
repartition &< 47 shuffle 15+, REMH map K dE shuffle 5+ XFERTE, %
H shuffle #A/E 8 A D shuffle #:4E 1) Spark 1EMk, AT DUKKH/D> P RETT4 -

Broadcast 5 map #1T join REZ7=1

1// %41 join #AF & S 2 shuffle #AE. 2 // F NP/ RDD H, #HEH
key #B s Bl P2 Fr BB — N9 5 B, BH—A> task 34T join #EfE. 3 val
rdd3 = rddl. join(rdd2) 4 5 // Broadcast+map HJ join #/E, H~&=5EH
shuffle #E. 6 // f#iH Broadcast ¥ —M 4l =& /N RDD /E ) A& .
7 val rdd2Data = rdd2.collect() 8 val rdd2DataBroadcast =
sc. broadcast (rdd2Data) 9 10 // fF rddl.map BT, ®[PAM
rdd2DataBroadcast H, 3KHX rdd2 MIFTEEdE. 11 // AE#ITET, WRE
W rdd2 R IEZEAE T key 5 rddl B RETEIEN key A2AHF T, HS4 w8t A € Al LA
BT join. 12 // BEEFERATUARME H CRZEM 70 ¥ rddl BETEEE S rdd2
Hn] DUE B SR, PHEEAE—#2 (String 8¢ Tuple) . 13 val rdd3 =
rddl. map (rdd2DataBroadcast...) 14 15 // {¥&, PL E#AE, EUUNANLE rdd2
PR LD () LE M, BEE—% 6 MIER MEH. 16 // BEAEA
Executor FJWNAEH, #IERH —1 rdd2 M= EdE.

6.8.6 BT : {FH map-side B EH shuffle #E

WRF NS TR, — & E G shuffle #:1F, JoikH map KR 7 REM, BLREM
ALl map-side TR A HIE 1.



BB map-side FiR A, ULHRIERGA T S AKX AH F 1) key AT — IR AHAE, Kl
F MapReduce Hi {4 combiner. map-side iR &2 i, ST S A R &6 —%
HHIFE key, BN Z 25 AHIE 1) key B S GELR 1 o HA TS RiAE BT A 799 s B AH F] key
i, ahe KK 75 B B SRS, stk T RER: 1O DL M4 AL4 4y . I8
Jeih, ERREMITENLR, B reduceByKey Hi# aggregateByKey 51k
groupByKey %7, [} reduceByKey #1 aggregateByKey 51 #<x i I F /' & X
FA) R B AT S A H AR ] key BEAT TR & . 17 groupByKey 51 R A3 TR A 1,
AR S TERTE M & AT A o R AL, PERE AN R L %

Eeanan FlE L, wid R AT, 433E T reduceByKey 1 groupByKey #E47 B o
. HpsE—5kEZ groupByKey HEEEE], FTLLER], &EHFATEMAMEER, rf
BIE AR SAEERET A A, 58 kK2 reduceByKey HIJEHEE, ATLLE ], AT A
AHIAH IR key ¥, #HEAT TIERA, REAEEBIHAT S LT EREE.

F

._,
Fma
._,




6.8.7 JRN7N: FRASMENET

k% 1 shuffle AR E-FA AR 2 4h,  HoAd i 55 #8426 AH S B A0 AL TR ) .
£ A reduceByKey/aggregateByKey &K groupByKey
FERG W E I T {6 map-side TR 4 shuffle #:4E".

{8 A mapPartitions X L® map

mapPartitions 25 H T, —IRREOH 24— partition Fra &, A E— KR
R AL 3 — 2%, 1 BE AR SR U 2 e — 28 AELR A B, 48 mapPartitions & 3 OOM

CA AR D PRI . BT SR ek 50R FH At ZE AL B 45— A partition BT %GR, W WAF
A, i RIS 2 TevE s R 2 X R 1), RATREH L OOM Ji o By LA IX AR it
FLHE

& A foreachPartitions 24X foreach

JRE AT MEH mapPartitions #4 map”, g — kR EE AL B — > partition T
B, TA R — IR R EOR A b — 28 . fEstih 23, foreachPartitions 251151,
S BE RIS TS AR A T . EbtnfE foreach E%it, K RDD H i ¥dES MySQL,

W2 F 2@ 1) foreach 1, #ie— 8 —%EdES, SREECHH TR
AR R, BB A 0 S AT O R SR R B, MERE R AERAR T (HE
R H foreachPartitions &7 — X MEAHE —A> partition K%k, 4% T4 partition,
RER G — /N R nT, SREPAT RS ERAE, Lo 52 b i o SEBR R I,
ST 1 IS AARBEEES MySQL, PERERT LR T 30%LL L.

£ F filter Z J53# 1T coalesce #1E

i %A RDD $#U4T filter 573234 RDD s 24k 5 (bl 30% L ER%dRE) , 2
WEH coalesce 1, F#hjk/> RDD ) partition 35, ¥ RDD ()53 i 47 1) 58 2 ()
partition . B filter 2 J5, RDD K& partition "F#i&H IR 2 Bl ol i, 1
I 4 SR M AT R SR 0, s task ARBEE partition FFIEIEEIFARIEZ, A
— RUREIR P, T H R AR B task B2, AT REEFE kg . K H coalesce Jiki/>
partition #t&, # RDD i #¥E 47 255 /0 1) partition 2 J5, HZHH 5 /1) task &I
AL ERSERTA I partition. fERLE ST, X THERRMIRASH —E .



55 8 repartitionAndSortWithinPartitions &4X repartition 5 sort 2684k

repartitionAndSortWithinPartitions & Spark & M#EFE K —ANE T, BhHEN, WEH
BE repartition Eyr X2 5, EEFHATHT, @WEBMH
repartitionAndSortWithinPartitions 1. K AZHE ¥ L—idi#t17E 4 X 1) shuffle
BlE, —WH TH . shuffle 5 sort BN R(E RN BEAT, ELJG shuffle Ff sort ki, 1%

RE AT AE A ZE R o

6.8.8 RULt: #&XLE

BEEH K FEF, BB FEAER TR AHMTEER R OLHERTE, i
100M DL EWIREESD , B4 Mkl sz Spark ) # (Broadcast) Djfgkig2FE

NS
He o

FEHETRECP A BISNRR RN, BOAMEL T, Spark 2z ZEEHZ AN EIA, Eid R
A2 task H, Lhi R4 task #RA — N ZERIA RAR B A B BRI 3G (L n 100M,
HE16) , MAKENAZBER AL ML T ERITERETH, YLRLAES /1) Executor
Tk i 2 WAF R B EE GC, # SRR PERE .

Rl T IR, SR AN AR = L oK, U Spark (1)) #&Thag, Az
BT $%. TIRERNARE, SIERD Executor FINES, REH —~HARRIA, 1M
Executor # ) task $447 3 521% Executor IR AR EEIA . XFEERIGE, AT RAR KR
DA BRI AR, TR S5 YERE T8, s X Executor PAFI &5 FIF4Y,
P GC s,

I BERTENREREG
1 // LR EE TR, [ TAMTEE. 2 // A BUEFARE
WEEAE, B task BB M listl HIEIA, 3 val listl = ... 4

rddl.map (listl...) 5 6 // DA RAAEHE 1istl #H2ER T Broadcast 2R
IR E.  T// EETREP, SRR ER, B AIBUYET task AR
Executor WAEH, REAZ=EEIA. 8 // WMRAENEHEMR, wmHEEE M
Driver B3 HAth Executor 77 fi_FimfEH B — 1 B A Executor WAEH . 9
// A~ Executor WAFH, BLASIERE —0) #FREREIA. 10val listl=...
11 val listlBroadcast = sc.broadcast(listl) 12

rddl. map (1ist1Broadcast. .. )



6.8.9 RN/\: {£/ Kryo it F5IML 4 8E
e Spark 1, EEA=AMITELET AL

o HHTHRHEPHMIIMNEREN, ZREXPFIINEHTM S O EN-E. T
R E "R YD -

o KHEXHIRAEN RDD Wiz B2 ME) (Eean JavaRDD, Student /2 H € X 25HY),
BT H e RN %, #adiT o, R AEm R, WERE E XS0
#l Serializable #:11.

o T FIIMIIRE AFEE S (Hbin MEMORY_ONLY_SER), Spark 2 RDD Ht
IEEA partition #F FIAL R — DRI T 1 54l .

XX =M L A Ty, RATTER AT LAl A A Kryo FRBIAEEE, RO A AT
A tERE . Spark BRAEH K2 Java B FIALHLE], i
ObjectOutputStream/ObjectInputStream API K47 4L A1 s 7 414k . 1H /& Spark
[FI S FE A Kryo FRBIAGEE, Kryo FRaIEE FERI T REEL Java 2146 28 P I 14 fig 22 =i 4R
Z. BEANA, Kryo JBHHLHLEIEL Java FAIHLE], PERER 10 f5 4. Spark Z A
BINEA A Kryo 1E NI EE, RN Kryo BoR i i Z M w8 247 7 S0 I
HE SRR, PRI IR E KU, X077 20 EC B RR T

AT A Kryo BRG], JATA Z B RPHILIE, HEMEF SN B CERARITH]
RS ¥ R b B SR AS B 28R . 105 RDD 2 BUSRAY I H i LRAEE)

1 // A& SparkConf %f%. 2 val conf = new

SparkConf (). setMaster(...). setAppName(...) 3 // WEFIMLIEN
KryoSerializer. 4 conf.set(”spark. serializer”,

”org. apache. spark. serializer. KryoSerializer”) 5 // {EMERFIK H E
MZEH, 6 conf.registerKryoClasses (Array (classOf [MyClassl],
classOf [MyClass2]))

6.8.10 JRMIA: RUEBIREM
Java i, H=HEA RS A1
o X%, B Java REREAR Gk, SIRSBIMOR B, B A
PEER L RN R N AN TR AR K SIS

e
o HELIA, bt HashMap. LinkedList 25, [REE& 2570 Py ki@ & 2 ff F — e py 35
FokEIEEAILE, i Map.Entry.

KUt Spark BJ7 &, fE Spark gt scBlrh, Renlexd TE 7R Boh AR, REAEAE
M ER=FEIEL N, REMHFHFREERNR, MHERER (i Int. Long) &R



TR, MHBABE LSRN, KRR s> NAF S, A RK GC 4, -7+
RE

HARFEEH S B R I, EMENZIFE NI EAR 5 BOSBAT R 225 58 2 AR
AYEP YR, R, EARAEMNRR, ST RPN, BT
JREE ARG AE S MBS, Tose — BRI R [FBE, dnSR T SR AR T R S, M
AM#EH] HashMap. LinkedList S5 &RAY, A0 T HATHI G i 3 52 LA S AR 7T 447 7%,
WK KBk ISR I, TR EEREOL T, M & AR s
G5, (BT P BEORUEACRY (1 AT 4E 37 1 -

6.9 FiREMN

6.9.1 FEHHER

IR 58 Spark RNk Ja, miz A R E && MBI 1. Spark MIBHIRS 8, FEAH AT
LAfE spark-submit & HE NS HE . 1RZ Spark #1523, BH A HIE R E WL N
BNSH, DA R EIXESH, RamMARENELIRE, RERRIIARE. RIRSHK
BERAGH, TRt SRR AHERTE, Fisir ol ILge, s RENREL
K, BAIIBCA R B IERGRSE, #mSBEMRY . B2, TREWMENL, #HxTH
Spark fENV KBTI T, HERATILBIT. FIbIRATLA0 Spark 1Rk i) 55 H
JEEA —ANEMIR, HFRELE Spark /Rlizfr e, AR s IE 20 v LU E 1,
PRl v B A G S HUE -

Spark eV 3t Az 47 B



FEAHJFE L . FRAEF spark-submit 232 —A> Spark 1Rz 5, XAMEELS 5 3)
— ANXTRLE) Driver #EfE . ARAERAEH BRI (deploy-mode) KA, Driver #ifEn]
RETEAH S ), WATRETEAERE P IEA TAET S L5 3). Driver EFEA & SARERATEE T
ZH, HAE—EEERNTEM CPU core. i Driver HEREEMI S — 34, w2t
B (ATLL&Z Spark Standalone &8, thnl DL HAh iR VR HIEAERE, 25 [F]e KA ST
B2 YARN 1N R IRE AR HiGia1T Spark MElk s ZAEH 3R, X B 15T
[t /2 Executor 2. YARN BB SR RAT N Spark /EML IR E MRS, 1F
EATAET A L, Ba—E 8 EN Executor 32, £/ Executor #HFEHL A — EHE M
WA7F1 CPU core.

FEHE R TR AT T B ISR 2 5, Driver HEFR 2 T 4618 B AT IRA 140 5 1R AR
37 . Driver B2 AT9 5 1) Spark 1R 5 ¥7 N £ A stage, B4~ stage $AT—
EROARAL B, oA stage il it task, SRJEHIX L task 2 fc % Executor
HREPHAT. task £&/DIITHERIG, RITPAT R —FERTHEEE (BRI E O
HHEMUL R B , REFA task AHEMEFEAFME. —A> stage KT A task #iFh
TG, RSN AR P BEANTE R R, S5 Driver i RIS
17 F—A> stage. ~—~ stage 7 task 4 A\ F¥E 5t & £ — stage fir i R 45 R
W EAR AR, BEERAE CS HRISEE 2 HHATE, HFEITEEIE MEdE, 52
BAVEER L RN IE.



Spark et shuffle 255 1 k#H4T stage MIkI4r . R IL F 34T 7 HA shuffle
FKEF (el reduceByKey. join 55) , MamiafiixBE14b, ¥ H—1 stage 7R

Ko PTLLREESE N, shuffle H-F3AT Z AT RIS S BRI A—4 stage, shuffle 1

PAT AR 2 5 RIS &4 8 20 A S —A> stage. Hitk—A> stage RITT AT IR, &1

4 task ATREHI S M E—> stage i) task FTAE R 5, 2538 5 X 4 A i B 7R 3 1 LAk
T key, SRIEXHECEIR A MR key HIRATE CHE T R EBHIT R S 1%

Y& (Htn reduceByKey ()& TR HD .« XA FERLRE shuffle.

HINEAUGH AT T cache/persist S AMIRIERS, HRYEBA TR HIFF AL HIA
A, A task T H ORI EE 4 R 17 5] Executor EFR (1 P A7 50 BT 7E 1T s IR RG2S 1F
o

(At Executor fI N A7 £ A= HF—H il task BATRATE w5 ARSI A,
Bl 5 Executor S A7) 20%:; 5 & ik task il il shuffle it f2 7 H 1 _F—> stage
1) task Mt fE, TR ESERENMER, BAZ 5 Executor BN 20%; =
Puil RDD FEAMBEH, KL Executor 2 A7) 60%.

task MHATIESE 2 BRFE 4 Executor #EF£() CPU core $i&= A HiZK R 1. —4 CPU core
&) — i 18] e AT — N FE . B> Executor HERE B3 BRI 24 task, #42 LA task
— R, 2RI KRBT, WHE CPU core #iE b7, 1M HoE HK task
HE LR A, M ERYL, AT LA A = b P AT 58X 48 task ZRFE .

LA b2 Spark 1Rk A AT IR B ], KK AT CAES & B RDREEMR . BRI A R
H, REAVEATHEIRSBOR LA RTIE

6.9.2 FWESHOBM

T8 T Spark fRMVIsAT EEA R # 2 5, X SR R S H0 A 2 BR 1 - i i) Spark
FIRSHORIL, HLTZH RN Spark BT 8 &AME A BRI, @il sz
B, RBATHEE IR, WniteTt Spark R AT HERE. LN S50 Spark H &
B RIESH, BASEEO SE R BAT R E P A, FATF R 45 17— SRR
HZ%1H.

num-executors

o SR ZSHH T KE Spark /E kL BILE £ /b4 Executor #HFE k4T . Driv
er 7E[A) YARN S35 P 2% H 5 BB, YARN B2 B 98 2 ]Un] B2 HRUR (1) 4 B AE
ERNSENTAET AL, BaMMNEER Executor HHE . XNMNSHAER 2 HE, {f
AE BN, BINRSAIRE /DR Executor #H2, HEHRIK Spark fENL s 1T
WA BN .

o  ZHUAMLEIL: B Spark /BT — M B 50~100 M7 4 1 Executor #tfE L
BEE, WEKDBKZ K Executor HFEEANT . BB IR, LT 0 R SRR
P WEMRZHE, KE2BASI R e TCiELS T 78 0 I B



executor-memory

o M. ZSHH T % B4 Executor 2N FE. Executor WAEHIR/AN, 1BZ
i B g 1 Spark 1Rk rIPERE, i HERE W JVM OOM =, thA B 1 < Hk.

o  ZHUAMEIN: A Executor MWK E 4G~8G B NEIE. HEXAZ—1
SHEAH, HAARNREILZBRE ARG TR EIENSIRE . 7TLEE B AR 7R
PAF ) B K A7 BR A1l 2 2/, num-executors el executor-memory, EANRERA
TSI B K NAF R . BEAl, G SRR 2 ER A DA B A AN =2 AN BRI, 4 B
T B AT B e T AN B i TR YR BA A B R I AF R 1/3~1/2, R H OB Spark fF
5 T BT BT IE, S 80N B R 22 B E L GRS AT

executor-cores

o BN ZSEH T E S Executor HHFEH CPU core $i&E. XNMSHkE T
4> Executor #HFE IFATHAT task LAEHIRE ). AR CPU core [7]—INF[A] H BB
17— task Zk1%, KithfE/~ Executor #EFEH) CPU core #iim i, EhFets Pkt
17560 g H BT A task 4if%.

o AL : Executor [ CPU core s & BN 2~va4 NMECNATE. FFEFRIEAR
[FERR I IR SR E, FTUUEE B CREIEMN S &K CPU core [Ri £ /D,
W HE W B ) Executor #&, RukEsE Executor #HFE R LA ECE] )14 CPU core.
FEIREEW, SRR A AN X ANPAF, B4 num-executors * executor-cores
ANEGEIEBAFI S CPU core (1 1/3~1/2 AR AIE, A2 4 i m oAt 7] 24 1
WizfT.

driver-memory

o YW S HH T XA Driver BN

o ZHOAMEI: Driver MNAFEH RKUAKE, EBE 1G LANIZME 1.
R — e, WORF EAE collect H-17K RDD HJ#iE 4= H. B £ Driver b
BEATACEE, AR OR Driver INAF %K, BN Bl OOM PyA i H i 1A &,

spark.default.parallelism
o ZHH: ZSHH T RERA stage MBI task i . RNMSEMANEEZ, WA
WE A BE S BV RIRE) Spark fRLPERE .
o  ZHUAMANL: Spark fEILIIBRIA task £l 500~1000 MECAHEGIE. RZ [R5

BH— MR A EZREXANSH, Bk 54 S5 Spark E SR #EEZ HDFS
i) block &K% & task FI%E, BRilZ&—4> HDFS block *f M —4> task. ¥ K



P4, Spark BN E FECE 2 m/D ) CEetngk )L+ task), W task HE b 135,
B FEURET I E L Executor MSHERT IR F . W8 —T, TR Execut
or #fEH Z /A, WM CPU F£ K, {H2 task A f 1 A8 10 4, B4 90%I1)
Executor #FE ] BEAR A% A task AT, 2 H FR % 75! Bt Spark B M
AR E RN, W E %3308 num-executors * executor-cores [f] 2~3 %4
NETE, Hhin Executor 12 CPU core %8 300 4>, 4 E 1000 /> task &
AILARY, SRR AT RAFE 2 iR Spark SERER YR

spark.storage.memoryFraction

o BB LB HNTRE RDD FAMBUEA Executor PIAEHAE & L], B
0.6. Ui, Bik Executor 60%MIA 77, T BAFIKARTHA(LI RDD ¥ .
AR B (R TR R AL S0 AR e, T RESR AR 2 A ML, B SR
25 N

o  ZHUAMAN: WH Spark /RN, HEZM RDD FEAMERME, &SHBME T UG
YL, RIERFATI SR R BONE N AE . B N A A7 BT A I,
SEEYE RAES N, BRE TR (H2 R Spark /RN ) shuffle 28#4/E L
8%, MEFEAMERELE D, BARXNSENEE YKL EE. i, R
RIAEN A gc S80s1T7221%E GAid spark web ui 7] LI EI1E LY gc #E
), Bk task PUTH P REBIANEAEH, A FRSEEBGRKIZANSEE .

spark.shuffle.memoryFraction

o B ZSHH T % E shuffle i FE s —4 task iz HE] /> stage [¥) task %
HE, BT RS RN Aei {8 B Executor WAERIELGI, ERIAZ 0.2, WEk2d, E
xecutor BN RF 20% 1 W A7 F K47 %34 . shuffle BAETEHMTR AR, WRK
P B AR T IXAS 20% PR, R4 2 KSR &S B A St h %, b
IF Rt S Kb PR A

o  ZEUREN: Wi Spark fEMLH ¥ RDD FEAMLEIER D, shuffle #(ERZ R,
WERRFE AL BB AT S TG, 327 shuffle BAERIAF S ELEGLGI, 45 shuffle 1 72
R 2N NEANEH], A0S IR b, BRAR T ERE. AN, WERRIUEML
THER gc FBUSTLRE, EWH task #UTH A REBIINAEAEH, IBA RN
IR ZHNE.

FIRSEMIRML, BE —ANEENE, TERZEIREE CsEbRER (B3 Spark {fEik
1 shuffle #:/E % . RDD FrAWEAELS R DL spark web ui 1 B/ {ENL gc 10
[Fi 5% AR e A A H R FE LR, AE i E iR S K.



6.9.3 RESHZE =G

LLF 2 —fr spark-submit & (7R fl, KRATBLZ%—TF, JHRYE H QM SLPrtE it aT
VEREE

E

1 ./bin/spark-submit \ 2 —master yarn—cluster \ 3 ——num—executors
100 \ 4 —executor—-memory 6G \ 5 ——executor—cores 4 \ 6
——driver-memory 1G \ 7 ——conf spark.default.parallelism=1000 \ 8
——conf spark. storage. memoryFraction=0.5 \ 9 ——conf

spark. shuffle. memoryFraction=0.3 \

6.10 HIEMmFHEML

6.10.1 FLHA

A G, FATTAT AE 218 2B T 5 — A o T Y R R — — AR R, SRR Spark fF:
AP RE = PR ZIR 2 o BR BURHAIE, w2 A B R BOR T SR kA R S 2 ) S Rt
a8, PAORIE Spark fEL I AE .

6.10.2 HIRMFPRENMIASR

o KA task HATAERAER P, (EH4 5 task BATHKNZ . thin, &3tfH 1000 Mt
ask, 997 1~ task #7E 1 0B 2 WHAT5E T, HER R =1 task HNE —PHA/NE .
T Ff R AR & W o

o JEUKRRENS IEH HATH Spark 1E)k, HRFARME OOM (NfFwmE) FF, MER
WAk, RS RS S . X RO EL D I



6.10.3 R A4EMRE

AR GR IR EAR . 7EREAT shuffle MIIHE, 0K AN i EAHIFI Y key $7EL SR
ANHT S B —A task SRFEATAREE, HRUnigig key #4T A D join SHRE. RS A0SR FA
key X SR BEREAORIE, e KAESRMIRL . HWnKE S key X8 10 5 %4E, H
2N key EIXTRL T 100 J34%dE, 4 K5 task FTRERL R 2 HEE 10 K %84E, A
J& 1 BBhig e 7 (H2A 5 task AREAELEI T 100 /3%, EHE1T—HAN /M.
I, A Spark 1Bk R 1T 838 & is 47 i TRl K A task g o

PRIt E B e R OBk, Spark fRML B R S siT R AR e, HETaERARA task
AP PR K R B AR

TR —MRIEWEIET: hello XA key, E=ANT s EXHN T EIE 7 680, X3y
YRR W hr B B A — task HEEATALEE; 1 world A1 you IXPEAS key 2354 N 1 2651
Wi, FTCL R AbBAS task RE AR 1 250 RImT . HhR 28— A task (I 47 B B AT fE 2
FEMEA task 1) 7 fi5, 1MHEA stage I 473 FE B IS AT 502 AN task ke .



6.10.4 nfE N SEEER MR AR

R MR R 2 kAL shuffle g, X B G REK P 5 — 0% AR I Bl ge<filk shuffle
BB ST distinct. groupByKey. reduceByKey. aggregateByKey. join. cogroup.
repartition 5. HILEIEBRIN, FTREHRIRRRE R T IXEE AR 3 — AN 2
1o



FA~ task JATHANBAIENR

HRERNK, wEBdE MR AL LA stage .

WRSEH yarn-client #3058, A4 AR B0 UE 2 log K, FTPATE log A3k 224 /i
BATE| T LA stage: wH A yarn-cluster B4Rz, Al LLEE Spark Web UI
KEH YEEITH T8 LA stage. Ik, ik & yarn-client B4 & yarn-cluster
3, FATE AT LAE Spark Web UL _EIRAE — K HETX 4> stage &4 task 7B 1%t
&, M —5 e A task 2 FIEEE A5 S 80T BHE R

L T, =1 R T A task MIEATI N, BB LI E, 410 task &1745
It RE LRI LS55, TA 1 task BAT46 MR, BEILABA fistT s, M
I 8 AT I 1) EL 0 BB W5 R A MR TAY 70 eAh, (BIM3— 5 R T4 task
GEER (M, AT LUBE], SEATR S task R EEATILE KB WEHRETAT,
IS AT T B GG task T ELLLE LT KB M40E, ASIEIREE T 10 . ST
R I 2 T AR RS

B %0 SUCCESS  PROCESSLOCAL 3/ r-data-hdp-Gn0912 .sankuai.com 60129134202 32m 035 807.7KB/ 869t
® 1% 0 SUCCESS ~ PROCESS_LOCAL 46/ re-cata-hp-an0890.z.senku com 06019134200 Q9s 055 S314KB/5X0
i %0 SUCCESS  PROCESS LOCAL 92 e-cata-tdp-an275z senkuai com 060129134200 3fs  08s  307KB/ 3%
g 10 SUCCESS  PROCESS LOCAL 64 rz-cata-dp-ch0121.rz.Sankuaicom 60129134200 s 0ds 4061 KB/41M
g 150 SUCCESS  PROCESSLOCAL 18/ re-Geta-hp-on 8412 senkua com 160129134200 s 04s  T3KB/ 356t
0 1590 SUCCESS  PROCESS LOCAL 5/ r-data-hdp-Gn0912 . sankuaicom 0160129134200 13s 035 $14KB/%62
o w00 RUNNING  PROCESS_LOCAL 90/ re-ta-hop-Gn0039.z.sankual.com 60129134202 39mh - 085 1617.0KB/18846
% 161 0 SUCCESS  PROCESS_LOCAL 87/ rz-Cata-hdp-n0879.z.sankuai com 160128134200 265 0ds SI8.1KB/ 06t
% 18 0 SUCCESS  PROCESS LOCAL 55/ re-data-nep-ch0875.z.senkuaicom N601R134200 19 08s  3506KB/ 3574
U RUNNING  PROCESS LOCAL 82/ ra-eta-hp-Gn0A430.z.sankual.com 60129134202 39mn 085 20204KB/2812
% 10 SUCCESS  PROCESS LOCAL 99/ re-cata-hp-an0817.r.senkua com 060129134200 55 025 1881KB/146
% 1650 SUCCESS  PROCESS_LOCAL 56/ e-cata-hp-ch0875 2 senkui com 60129134200 10s 035 2145KB/ 1680
i 166 0 SUCCESS  PROCESSLOCAL 71/ rz-ata-hdp-Gn05762 Sankuai com 0160129134202 29mn ~ 04s  6738KB /6932
% 0 SUCCESS ~ PROCESS_LOCAL 77/ ra-ceta-hdp-0n0242.rz.Senkuaicom D601291%4200  13s 035 263KB/2340
9 160 RUNNING  PROCESS_LOCAL 36/ re-eta-hp-Gn0491 z.sankual.com 60129134200 39mn s 1321.0KB/14308

FIE A BUR R A — A stage 25, HEHEIANTH T ZAMRIE stage X7 R, R LK
KABURHI A stage X RACHS I —#B 2, XS E = —4> shuffle K5

T FEUHEHES stage HARSHIN NG R, T EEN Spark HIUEASA IR A KL, X BLIATA
CAA 4R — AR f] B SE T 3RS 9% R 2R 21 Spark AURS L 7 —4> shuffle 2857



B & Spark SQL 1) SQL i&A) B 1 2 53 shuffle fiE+A) (Lbin group by iB4]))
Mamher LLA e, ARG A SRR i T RIS A stage.

X B IRATH LA Spark LAt IR —— St H ok 244, ande] B & A7 5 10 5 v R B
H— stage XIS, @ RoRpl, fEEEAMRSH, HA—4 reduceByKey &4k
4 shuffle FE-F, FEHTATLLAN, DLXAETF AR, &% HaiEmA stage.

o stage0, FZE 4T M textFile | map #:/FE, LLEIAT shuffle write #:/E. shuf
fle write #4E, IRATAT LA IR XS pairs RDD F15E 3E4T 20 X #:4F, &4 ta
sk AbFEEEYE T, MHEIR key &5 N[F— AW SN .

o stagel, FEEPATIM reduceByKey #| collect #:1F, stagel %A task —IiH
Z17, Mie LT shuffle read #1F. 4T shuffle read #:4F1 task, 2 M sta
ge0 945 task Fife T AR BUR T [ DAL ILE key, SREXF—A key #AT4:
JRTE R A join 28k, 71X Bt Xt key ) value E#E4T B lin. stagel fEH4T
56 reduceByKey H¥ 2 J&, it 5 T H%4 ¥ wordCounts RDD, #4/5£:4k47 col
lect 57, B FrA EdER R Driver b, SEERATE AT ENSH .

1 val conf = new SparkConf() 2 val sc = new SparkContext(conf) 3 4 val
lines = sc. textFile ("hdfs://...”) 5 val words = lines. flatMap( . split(”

”)) 6 val pairs = words.map(( , 1)) 7 val wordCounts = pairs. reduceByKey (_
+ ) 8 9 wordCounts. collect(). foreach(println( ))

IR EORR T I 6T, A EE RS LE R T R AR A stage X HIJEEE, DL stage
X4 )5 shuffle #efE 2 /EH A stage B FAEHAT . SR FRATT il Jen e G o] 3ok 5 o

H R A H AU ) stage X RS B — AN 1. EandRATI4E Spark Web UT i At
log &8, stagel K3 )14 task BATHRAE, Hiw stagel HBL T B A GIRL, At
Al LR B g A stagel EE A T reduceByKey iXA shuffle 255 7, Bl A
#A] DL € /& HH educeByKey B SR AR 0w &, Eb AN HaE B T 100 J5IR,
HoAh sgE A H I 10 1k, B4 stagel HIHEA task s B ALHE 100 /i %dE, A stage 1)
FE i 2 XA task HE1g .

F) task EZHWAFRE B

XPRIG O T 2508 A H 1) R AR SR LU R 5 1o AT E#E yarn-client BN A<
log 53 #%, B i@ YARN & F yarn-cluster #30 R log A8 # . — BRI,
TR S B AE B AT BLE A7 BRI ARRE I — AT R AR T AR o SRS LETIRAT ARRS BT R4
— e shuffle K51, MR AT A2 X AN E BT BdE bR



HR KRR EF R, A ae R ali SR IR0 A7 oA e R A T Bl iRt . oA E Cdm 5 1)
RS bug, LLRABSRBILESE T, WaTata SENAE . HIE & 2 _EmpT
P, @itk Spark Web UL & & #5181 stage %A task 11is 17 i 18] BA A 43 Bic
MEHEE, A REHlE 2752 H T BRI 8T XK A7 H .

6.10.5 EESETEIRMIFN key RHEHED

FNIE T BARMUR A B AR L 2 )5, B R E o — TR UT T shuffle #AE 0 B2 T4
faiRH ) RDD/Hive &, &F — T HA key MGl X EERNZ JEEFI—FEoR
T RIS . HXIAFR key 4340 5SAE K shuffle HFAH GRS, ATREH
FUEFA R IHARTT SRR R o

B

PRI ARIEARPAT BAR RIS DA, AT IR Z M EE key 2046 1075 3

. WL Spark SQL #11¢) group by. join i&A) SEMEIEMR, MamEin—F SQL
15 FH B2 1 key 20 A 150 -

. 2% Spark RDD #7 shuffle 57 SR EEGIR, A4 nTLATE Spark 1Mk imA
#HE key /A 48D, tHoin RDD.countByKey(). RJ5 0 4iit KK &A key HILHI K
%, collect/take 2|& FimdTEI—F, Bl LAG 2 key I3 Ak i -

2R, T T AT AT ORE Y, i SR e T 2 stagel 1 reduceByKey H1 5
BT BRI, AR iIZEE T reduceByKey #4Ef RDD H1) key 20 AifE i, 1E

XA ¥ 2 pairs RDD. Wi R, FRATAT LX) pairs KAE 10% IAEA S,

SRJEEH countByKey HF4iit i key HILMIREL, )5 7527 i [ AT ENAEAS £
PR A key A H BB

1 val sampledPairs = pairs. sample (false, 0.1) 2 val sampledWordCounts =
sampledPairs. countByKey () 3 sampledWordCounts. foreach (println( ))

6.10.6 HIRMFAIBRTTE

RAE— {F/A Hive ETL TIEEIRE

FRERSR: SEEIREMATZ Hive £. 112R1% Hive R B A H RS (Hein

FA key XN 7 100 J3%dE, Atk key AX$ R 7 10 68D L i Holl 553 5t B SR
Ml Spark X} Hive RHATIHA AT, B4 HBOE & FEX AR T %

FFZESCHLBES : thi mT BAPRAG — T, 2 5 ) DU IS Hive Sk A7 #odE AL 2 (RIE S Hive ETL

T a1 18 key AT R G, S £ BUMHAMEIAT join) , MIS7E Spark fElkHE
X EHE RS R EORI Hive 3R 1, T2 HALEE K Hive K. M i T4k D2 fisk it



TR EE join #1F T, HALE Spark {Flk A st A/ Z A48 R 6 1 shuffle SR 73T
R T .

TIERSCINRER . IXA 77 SRR gk 7 B iR, RO S 1 /E Spark Tt

shuffle K281, A HERASHEIRGR PR T (A2 BWERE—FRK, X
7B TIRFR AR AR . RN EE R A AR 5 SAFAE o0 A AN Y 51 (W )@, BiTb Hive ETL HidkAT
group by 53 join &5 shuffle #AERy, &2 2 HIMEFR MR}, 3 Hive ETL FEEIRIE.
AT R IEBIE R0 K EIRATE T Hive ETL v, 4 Spark 125 & 4B s s .

TR SEHER T RS, MAUCAER I, el 7 8RR, Spark fEdLiTE
e KRRt

o>

FEES: JEEAAAR, Hive ETL b &4 & A H i iRt .

FRLEER: /£—%% Java #4155 Spark Zi& M HMBE S+, SHI Java ARSIHE A
Spark 1EMLRIZ 5, T HXT Spark RV RISAT PR RE SRR i, BUAB I A 1 AR AT 56
R R AT 2_ B3 9 Hive ETL, ®RMIIT R, RAM KA LBEN, 254
&k Java M Spark i, PATHEEARSARDE, BEASIRBLSELF I K5

IMESCKRARE: AXRA AP Z B PAT NS RGETEHE TRM TR, ZRGEEER
VR FE Java Web &GRS HE i et AE 45, el Java #2822 Spark /g kit
ITEAE TSt oKk Spark (B LB, RETE 10 28BN, 5 UEEEKE,
R PR SIR%Z . FTUABRATR A L Spark /R shuffle #:/EHERT2] T Hive ETL 1, M
ik Spark B4 H AL FER Hive #ia]5€, R nlgethi/b Spark 1) shuffle #:4E, KiE
FERRT T HERE, B LIRS T T 6 fi5 0L L

AR IRIDESHERM key

BHEREAHR: mREISEMR K key SUOBULA, T HX A S BRI A KK,

IRAMRE I F T 2. Eln 99%H) key mtxf B 10 s&8ds, (Hig A —A key XM T
100 /¥, M-S 20 7 Ba iRt

ToSESCERRRE : A R BA AR LA B B 1 2 10 key, SHEMVAIHAT A THR S RA

SERE A HEE, IA T E B iR A DB LA key. o, 7E Spark SQL AR] LA
i where 1-f)id JE X 4 key i 7E Spark Core H1%f RDD #4447 filter &1 JE fiix £k
key. WIERTERIKIENIATH, ZhA&AH WL key FIEE ER 24 5 HHITIEE, B4



LU sample 574 RDD #H47RkE, RJETHEBEA key ¥R, BEHEERZ M
key I JEEIAT,

FERIIFEE: K IBEEEHRTN key i )G, X key IARS5HET, HRA
ANHTRE P A R R

TR SEHURIR, T HABCRBIRGE, 7T UL Sl £ode iRt .
BRRR: EBHYEAZ, RZHHEAT, SEHRK key ERRZH, HARRAADH
JLAS

JIERSLRRERNG . (EWTH thERATHR AL X A0 T7 SRR WIR . A —ORIUE— R Spark

TEMVIEIZAT BB RER OOM 1, B EZ J5 KI, & Hive R I — key 7EA R ¥ =
W, SRR R RN FUER I RT3 EAT AR, TR A h B R ORI LA
key 25, HEAREFTRAL key 4rid JEi

fRRTTR=" &S shuffle RIENHITE

PREAHE: WIRIA LA B R b, I8 @RS X R T %, RAIX
e Qb PR AR AT e T B — T

J7ERSCIBRE: fEX) RDD #U47 shuffle 551}, 45 shuffle Sy N— 1S4,

reduceByKey(1000), ZZ#uil & & 11X shuffle 57447 R shuffle read task 1%k
. T Spark SQL #[) shuffle 28i54), i group by. join %, FEEKE —NSH,
Bl spark.sql.shuffle.partitions, ZZ#{{#% | shuffle read task fIIF47/%, ZEEIA
7& 200, X TRZ g sckui#A Sid .

FHELIRE: 80 shuffle read task 1%, FLAEEAS L —A task £ A4 key

SECE 2 A task, MIMTiLEEAS task Kb FEOR A EE . 2Bk 5E, WRFEAR 5 A4

key, 4~ key XfR 10 2%dE, X 5/ key #B& 4 Hiss — A task B, A4 XA task 5t
AP 50 4% . iGN T shuffle read task LLfE, 4 task gir B s —4 key, B
A task HALHL 10 4500, A4 EHREA task FIPATHF IR AR 23840 7 . BAREHE I R K
F7R o

TR SEHURR LB 8, 7T DA R Ml AN e Rt i o



FRRR: RS 7 EHR RN O, WA TR [, ARG SCB A RE , HARA R

TIEREBEYG : 1277 FH TTIEME MR ER BUR, PO R B — e fm g o0, teanZeq>

key X M FI¥HE RS 100 15, A TLRARI task FE a2 b, XAXFRE 100 /i
I key B EERSHEE]—A task I abH#, KEEIE RS R AR . Frix
il 75 58 e U R 7 R BB AU 2 A P P 35 — b T B, 24X 2 A 1 B ) g 2 % i A
ik e, s R AT R4 AR .

(hello, 1)

(world, 1)

(world, 1)

(world, 1)

BRITEN: BHERE (BERE+E2RESE)

HEIERZS: *f RDD $4T reduceByKey %5 425 shuffle 51 8# 7£ Spark SQL
fH group by EAFATHHRER, HESEHXF T E,

FETHER: XA RO OLIE R TINBERE . B K2 RMES, ket

A key #AT E—ANBENIEL, ot 10 DL IBEHLEL, R E e —RER) key BAR A —HRER
7, Htn(hello, 1) (hello, 1) (hello, 1) (hello, 1), #2458 (1_hello, 1) (1_hello, 1)
(2_hello, 1) (2_hello, 1). EEXT EREHLEUS %S, 4T reduceByKey 555 &
1B, BTRBRS, WoRBRLER, RAEMT (1_hello, 2) (2_hello, 2). KI5k
B key WIRTS %424, e (hello,2)(hello,2), FRHHTEBESEME, BT UE
FIRALER T, tkin(hello, 4).



TR : KA FEK key @ NBEHLATEE AT, BREDAF K key, HWT

DAL AR — A task MBI EE /0 #1324 task EEMURERRS, HEMMRR A4 task 4t
HE RS 2R, BB KRERIATS, AREHMTRRRE, BT LR B R A R4
HARJFE T K

TR X T EEK shuffle #F FEREGR IR, BORZARHE AR 8 H AT LU
REFEARBTR, B 2R KR SRR TR, K Spark 1Rk ik sER T H L L.

RS AUGERH TR A5 shuffle #:E, 3& FERAEXTEE . a2 join 5 shuffle
Bele, 15 AR R R

—— ==

[
W AR ’
[

= >
=

=3

1 // %—¥, % RDD HHIEA key HB4T L—/NBENLETZL . 2
JavaPairRDD<String, Long> randomPrefixRdd = rdd.mapToPair( 3
new PairFunction<{Tuple2<Long, Long>, String, Long>() { 4
private static final long serialVersionUID = 1L; 5

@verride 6 public Tuple2<String, Long> call (Tuple2<Long,
Long> tuple) 7 throws Exception { 8

Random random = new Random(); 9 int prefix =

random. nextInt (10); 10 return new Tuple2<String,

Long> (prefix +” 7 + tuple. 1, tuple. 2): } 12 1)

13 14 // %=, XHT_EFENLIETE K key lﬁﬁfﬂﬂmm 15
JavaPairRDD<String, Long> localAggrRdd =

randomPrefixRdd. reduceByKey ( 16 new Function2<Long, Long,
Long>() {17 private static final long serialVersionUID = 1L;
18 @verride 19 public Long call (Long v1, Long
v2) throws Exception { 20 return vl + v2;

21 } 22 Yy 23 24 // B=, KEkRDD HEEA key
HIFENLETS:. 25 JavaPairRDD<Long, Long> removedRandomPrefixRdd =



localAggrRdd. mapToPair ( 26 new
PairFunction<Tuple2<String, Long>, Long, Long>() { 27
private static final long serialVersionUID = 1L; 28

@verride 29 public Tuple2<Long, Long> call (Tuple2<String,
Long> tuple) 30 throws Exception { 31

long originalKey = Long. valueOf (tuple. 1.split(” ”)[1]); 32

return new Tuple2<Long, Long> (originalKey, tuple. 2); 33 I
34 }): 35 36 // SV, X KRR T BENLATSE A ROD BEAT &R E & . 37
JavaPairRDD<Long, Long> globalAggrRdd =

removedRandomPrefixRdd. reduceByKey ( 38 new Function2<Long,
Long, Long>() { 39 private static final long
serialVersionUID = 1L; 40 @verride 41 public
Long call (Long vl, Long v2) throws Exception { 42 return
vl + v2; 43 } 44 IO

=3

fRARFTER: ¥ reduce join 4 map join

BARERHS: 7EX RDD /4 join J545/E, (& &7t Spark SQL Hf#H join &K,

1M H. join #fE i —A RDD siRAEHEE BN (BetnJla M B —m GO, HeEuE
BT S

FHEIIEIR: AMEH join H 7 HHTIERSEME, M Broadcast & i 5 map 55 152

B join #:4F, 2 58 A shuffle SEIHAE, WRE R BER BRI R AR B, K45
/N RDD H ()% @i collect v+ B E Driver i WAEH K, A5 HAIH#—4
Broadcast % ir; #2354 77— RDD $147 map K& ¥, fEHEFR%EHN, M Broadcast
A PRI /N RDD 42 5dE, 52401 RDD 4 — 2300 145 0% 82 key 3EATLLXT,
RIER: key HFEIME, 45K P4 RDD % R T 27 R

FHESCIEIR: %l join &2 shuffle 2K, Ti— . shuffle, A4 T2KA4H

key K% s E R — 4 shuffle read task FFF3E1T join, LA Et/2 reduce join. {H 2N
R— RDD &L/, Mmr LR #/) RDD A& #dE +map H7 kLU join [F
FERTBCR, a2 map join, BEEEEAS KA shuffle #:/E, ALK ARG . B
RN B s o

TIZMUR: X join #AE FEESRGUR, ORAEF U, BFOVRA A2 KL shuffle, tmt
IRAAZ R AR R -



BRRR: @l RED, FARAN T RREH T M REM— AN NEREL . EEBATH

BORNREAT I S HUBOEAR N A TR, driver MEE4S Executor W AE AR BE B
—43/ RDD fyaE8dE. inR|AT# i 219 RDD Hdfls tbBok, ten 10G BLE, A2t
WRERAENAFE D 1. BEIIFAE G P E R KRN

(001, hello)

(001,world)

RDD2
(001,world)
(002,world)

(002,world)

=3

1 // BB EdEE /M RDD % dE, collect 3| Driver 3k, 2
List<Tuple2<Long, Row>> rddlData = rddl.collect() 3 // #RJ5ffiH Spark
[ FETIRE, i/ RDD MRS 4 i) AR &, XA Executor B RA —H
RDD H##E. 4 // WILURTAIRET B WAEZS I8, F Higb Mg Ltk ge FF 4. 5
final Broadcast<{List<Tuple2<Long, Row>>> rddlDataBroadcast =
sc. broadcast (rdd1Data); 6 7 // XFHHF—A> RDD $44T map 2K#elE, MAH
= join B¥E{E. 8 JavaPairRDD<String, Tuple2<String, Row>> joinedRdd =
rdd2. mapToPair ( 9 new PairFunction<Tuple2<Long, String>,
String, Tuple2<{String, Row>>() { 10 private static final
long serialVersionUID = 1L: 11 @verride 12
public Tuple2<String, Tuple2<String, Row>> call (Tuple2<Long, String>
tuple) 13 throws Exception { 14 //
TR, @) s, FEEIAH Executor F11) rddl i, 15
List<Tuple2<Long, Row>> rddlData = rddlDataBroadcast.value(); 16
// FTRAKE rddl BEARE ¥ — A Map, 8T 5 BT join #1E. 17
Map<Long, Row> rddlDataMap = new HashMap<Long, Row>(); 18
for (Tuple2<Long, Row> data : rddlData) { 19

rdd1DataMap. put (data. 1, data. 2); 20 } 21

// IREC4THT RDD HIE N key PA K values 22 String key =
tuple. 1; 23 String value = tuple. 2; 24

// M rddl s Map o, HR3E key SREXBIFTLL join 2R, 25

Row rdd1Value = rddl1DataMap. get (key) ; 26 return new

Tuple2<String, String> (key, new Tuple2<String, Row> (value, rdd1Value)):



27 } 28 }); 29 30 // XEB/BEA—T. 31 // kM
I, AUGEA T rddl 8 key EEE, £ —Mizs. 32// Wi
rddl HEHZMEER key, AR flatMap 2EHERE, FEHEAT join IR
ANGEHH map, 123 )F) rddl FrE EdE 1T join. 33 // rdd2 H&EREARAD
Al e IR A £ 2% join Ja MR

45
BRARN. KR key 21k join #E

BARERBS: W RDD/Hive £i#47 join i, WREHEEAILER, TodkH i

WHRA", LM LLE— F A RDD/Hive £H K key A0t G0 5 o B K6
w2 F N H A HE—4 RDD/Hive £ H 1)/ HU LA key H%E &K, 1 5% —> RDD/Hive
KEMFTA key #0 A b9 5], AR XA I TT 2B EEN .

525 EER -
o STEE/DEIIAEIE BT KK key KIFEA RDD, ifit sample &7 KAf H — I FEA K,
RIG G — T A key HI%E, 5 HREIE B K2 LA key.

o  RERXJIA key X HIEHE MK RDD Hiffssr ik, JER—> Al RDD, Jf
A key #HT B n LA HIBENLEUE OV RTER, A& S BRI R0 key T 51 4
—/> RDD.

o HENTE join K15 —4 RDD, Wiy i KA JLAMERE key X 2 Edfs I e — 4>
UK RDD, CRERERBIRIZAK A n 208, X n SR B AL YN — A O~n (AT
&, AWK key BIERT4h—1 RDD.

o TRREMHIN T BENLATA AL RDD 55 —ANMEK n £50%k57. RDD #4T join, MLl ainT
LK JE SR ) key $THIEE n 4, 233 24> task H£1247 join 1.

o T 5IAMHNEE ) RDD Sl & join BIWAT,

o BJEFPIR join MISERAEM union H & IFEREIT, m2&RE[ join 4R,

FELIFIR: X T join SERHIEMA, mEREEI A key BT WiRL, 7T LK%

JUAS key ¥Rz RDD, FEFEInEEALAT SR 3T H#UR n 43 253547 join, MR IX LA key %
N EE A SR LE DB task b, 122324 task #47 join T . EAKJEFE L
THE.



BERMR: XT join FBUEHEGIR, MRRARILIA key FE TR, RAZI7 AT LA
AR T7 AT RL key #E4T join. 1M H R 7 ZEEX D E iRl key XM EHERETY % n

B, ARENEBRHIEHTY R, B T ST E N

FRRA: R FEMRE key Rl 2 11E, T EAA key #- S BEE MR, Ba

ZMTAMAES

(001, hello)

-~ J

T e T AR R E

(002, hello)

e

o W)

(003, hello)

e —

FI L3N RIBEHLAT SR

v

(001,world)

S

e )

(002,world)

| S ——

= 0

(003,world)

NRET RIME

V

(1_001,world)

e —
Y
(1_002,world)

-

e

(1_003,world)
5“ (2_001,world)

(2_002,world)

-~/

(2_003,world)

-

(3_001,world)

| (3_003,world)

- @

(3_002,world)

{

A

\
ERATAEMMRDDT BET3
- &, BRI AEMIKRDDHkey
SO T ERRANBEALATER, AR
v I EEERANKMRDDR R —
FE#Ejoin |k
4




_.Ig

1 // BRMNEE T OEIIANFEEIRBR key 1) rdd] H, SRAE 10%HIFE AL
Yo 2 JavaPairRDD<Long, String> sampledRDD = rddl. sample (false, 0.1);
3 4// MEEAEIE RDD Git A key IR EL, 34 B IR B R HET
5 // XA G EdE, BUH top 1 B top 100 FIEHE, i key &%
FIET n ANEHE . 6 // BB Z O ERERZ M key, HRKHDIE,
FATIX B E 1 AMENRTE . 7 JavaPairRDD<Long, Long> mappedSampledRDD
= sampledRDD. mapToPair( 8 new
PairFunction<Tuple2<Long, String>, Long, Long>() { 9
private static final long serialVersionUID = 1L; 10

@verride 11 public Tuple2<Long, Long> call (Tuple2<Long,
String> tuple) 12 throws Exception { 13

return new Tuple2<Long, Long>(tuple. 1, 1L); 14 }

15 }):; 16 JavaPairRDD<Long, Long> countedSampledRDD =
mappedSampledRDD. reduceByKey (17 new Function2<Long, Long,
Long>() { 18 private static final long serialVersionUID =
1L; 19 @verride 20 public Long call (Long vl1,
Long v2) throws Exception { 21 return vl + v2;

22 P23 }): 24 JavaPairRDD<Long, Long>
reversedSampledRDD = countedSampledRDD. mapToPair( 25 new

PairFunction<Tuple2<Long, Long>, Long, Long>() { 26
private static final long serialVersionUID = 1L; 27

@verride 28 public Tuple2<Long, Long> call (Tuple2<Long,
Long> tuple) 29 throws Exception { 30

return new Tuple2<Long, Long>(tuple. 2, tuple. 1); 31 }
32 }): 33 final Long skewedUserid =

reversedSampledRDD. sortByKey (false). take(1).get(0). 2; 34 35 // M
rdd] H 9 S EEHRE R key, JERAMSZE RDD. 36 JavaPairRDD<Long,

String> skewedRDD = rddl.filter( 37 new
Function<Tuple2<Long, String>, Boolean>() { 38 private
static final long serialVersionUID = 1L; 39 @0verride 40
public Boolean call (Tuple2<Long, String> tuple) throws Exception { 41
return tuple. 1.equals(skewedUserid); 42 }

43 Y 44 // Morddl Hharik A S BRI E key, TR
S RDD. 45 JavaPairRDD<Long, String> commonRDD = rddl.filter( 46
new Function<{Tuple2<Long, String>, Boolean>() { 47 private
static final long serialVersionUID = 1L; 48 @verride 49
public Boolean call (Tuple2<Long, String> tuple) throws Exception { 50
return !tuple. 1.equals(skewedUserid); 51 }

52 }); 53 54 // rdd2, BIERIENIE key B3 A AHX BN

rdd. 55 // IXHN4 rdd2 W, ATTHEIREXBIA key XTI EHE, iR, 2
AT rdd, I rdd FRIEAEER flatMap B #4100 f%. 56 // X}
VB E5AE, #4T F 0~100 fIRT4:. 57 JavaPairRDD<String, Row>



skewedRdd2 = rdd2. filter( 58 new Function<Tuple2<Long, Row>,

Boolean>() { 59 private static final long serialVersionUID
= 1L; 60 @verride 61 public Boolean

call (Tuple2<Long, Row> tuple) throws Exception { 62

return tuple. 1.equals(skewedUserid); 63 }

64 }). flatMapToPair (new PairFlatMapFunction<Tuple2<Long, Row>,
String, Row> () { 65 private static final long
serialVersionUID = 1L; 66 @verride 67

public ITterable<Tuple2<String, Row>> call( 68

Tuple2<Long, Row> tuple) throws Exception { 69 Random
random = new Random(); 70 List<{Tuple2<{String, Row>>
list = new ArrayList<Tuple2<String, Row>>(); 71

for(int 1 = 0; i < 100; i++) { 72 list. add (new
Tuple2<String, Row>(i + ” 7 + tuple. 1, tuple. 2));

73 ;74 return list;

75 b6 77 P 78 79 // ¥ rddl HarHR ISR

SEUHR key BIMSL rdd, REFFAREFT E 100 AN KIBENLATS. 80 // &
Ja¥ XA rddl o3RRS vdd, 5 B rdd2 3R RIS rdd, 2
1T joine 81 JavaPairRDD<Long, Tuple2<String, Row>> joinedRDD1 =

skewedRDD. mapToPair ( 82 new PairFunction<Tuple2<Long, String>,
String, String>() { 83 private static final long
serialVersionUID = 1L; 84 @verride 85

public Tuple2<String, String> call(Tuple2<Long, String> tuple) 86
throws Exception { 87 Random random = new Random() ; 88
int prefix = random. nextInt (100); 89 return new
Tuple2<String, String> (prefix + ” ” + tuple. 1, tuple. 2);

90 b9l })

92 . join(skewedUserid2infoRDD) 93 .mapToPair (new
PairFunction<Tuple2<String, Tuple2<String, Row>>, Long, Tuple2<String,
Row>>() { 94 private static final long
serialVersionUID = 1L; 95 @verride 96

public Tuple2<Long, Tuple2<String, Row>> call( 97

Tuple2<String, Tuple2<String, Row>> tuple) 98

throws Exception { 99 long key =

Long. valueOf (tuple. 1.split(” ”)[1]); 100

return new Tuple2<Long, Tuple2<String, Row>> (key, tuple. 2);

101 } 102 }); 103 104 //
¥ rddl PR HREE S IE key BHSZ rdd, B rdd2 #4T join. 105

JavaPairRDD<Long, Tuple2<{String, Row>> joinedRDD2 =

commonRDD. join(rdd2); 106 107 // K&} key join J& iI45 R 5338 key join
JEHIZE R, uinon 2K, 108 // Wife &K join 45k, 109 JavaPairRDD<Long,
Tuple2<String, Row>> joinedRDD = joinedRDDI.union (joinedRDD2) ;

EE



RRAEL: FABYIEIZANY & RDD #47 join

BEERHS: WRMAEHLT join #4ER, RDD 4 KEM key FEEIMBMAR, AT
v key BEAARSC BRI AR RERE A B Ja —Fh7 SORMER R B T

FESCIERS

o T RMSEHUBBIRACKI R G T RON"KAL, HSEAE RDD/Hive R A i 7 Ai s
Ol BN & S TR RDD/Hive 3, N 24> key #0171 7555
o

o K% RDD HIf & HE# T E—4 n DL HIBEHLHT SR .

o [ARXFFIHF—AIEH ) RDD BEAT Y, AR5 Bn H Y AR n 2680, ¥ A dikies
FHHRHAAIRIKAT L —A4> 0~vn HIHTER

o IEKWNEEEE I RDD #47 join BI AT,

TIERSCIRER : 5 —REE key JEL HTINBENL TS AN —FER key, 85 AT DLKEIZ

Lo L HE S AN AN E] key "L R £ ) task AR AR, AN & il —A task AL FE K E A AH [F] key .
F REMRRTT RN AR Z AT, R 2R R E R XD HA key X A%
PEHEAT R ERAC T, T A B AR F Y RDD, it E—MJ5 24 % RDD G5 AR &
R M —Fh 7 R0 KEHR key BTSN, B key TR Hi k#4751
MALEE, i R EEXTEEA RDD #HATHE S 2, X A7 BIR KRR & .

FEMAR: X join KRB MARIEAH T LLEH, W HACR WA LR 2, TEResTH
BORARH A

FRRR %707 FE 2 RSB R, A2 R B iR . 1 H #2056 %4 RDD
BATY A, XA BIRESRIR =

TR GATF R — M FORI%, AP — join ST HliiiRt. JLtbznd,

VRNV IRIAAT IR 18K 202 60 738 /et Iz R Ja, ST ) 4afE 2] 10 708t
PEREFRTT T 6 i

1 // BRRBHY—A key /- AAHXT 93 51/ RDD BZAK 100 5. 2
JavaPairRDD<String, Row> expandedRDD = rddl. flatMapToPair( 3



new PairFlatMapFunction<{Tuple2<Long, Row>, String, Row>() { 4
private static final long serialVersionUID = 1L; 5

@verride 6 public Iterable<Tuple2<String, Row>>

call (Tuple2<Long, Row> tuple) 7 throws Exception
{ 8 List<Tuple2<{String, Row>> list = new
ArrayList<Tuple2<String, Row>>(); 9 for(int i =0; i <
100; i++) { 10 list. add (new Tuple2<String, Row> (0 +
” 7 + tuple. 1, tuple. 2)); 11 ;12

return list; 13 } 14 1) 15 16 // HIK, BHAR—
BEAEHUR key B RDD, REZZAEIEHACIT 100 LN BENLETSE . 17
JavaPairRDD<String, String> mappedRDD = rdd2. mapToPair ( 18 new

PairFunction<Tuple2<Long, String>, String, String>() { 19
private static final long serialVersionUID = 1L; 20

@verride 21 public Tuple2<String, String> call (Tuple2<Long,
String> tuple) 22 throws Exception { 23

Random random = new Random(); 24 int prefix =

random. nextInt (100) ; 25 return new Tuple2<String,
String> (prefix + ” ” + tuple. 1, tuple. 2); 26 }

27 b 28 29 // ¥PASAEEEJE I RDD #E47 join BIRT. 30

JavaPairRDD<String, Tuple2<{String, Row>> joinedRDD =
mappedRDD. join (expandedRDD) ;

BRAR/\. ZHARESER

FESEER PRI, REHOT, R R BBy R a7 5, A LTy s+
R — P S A AT AR R (HR USR BEAL B — DN BON R 2R I ER BRI 5, AW RE /R 208%
2R RAGERMEM . B, FAVEE LT 2 BEEERIA ) Spark /ML, "B
SRlB g TT M=, BARE Ml IR IE A B oR MR s LU DA 2 s
shuffle #AEFRTHFATRL, MRALIIERE: BJEIETT LA X AR KSR &8 join #4F, defe—Fb
77 FRAACTAERE - KK T ER X L7 SR AN A B AEA BEAR 2 )5, 232 e P AR 4 2% A
ARIED, RIEFEHZRITER, RER B AR GUR

6.11 shuffle AL

6.11.1 AR

KZ U Spark 1R IFIMERE £ 2t 2V FE4E T shuffle 3575, FUOMZHEE T RERHAS
I0. oL, MZERMERmEERE. Bk, WEREAEELEREE E— 2k, Bt L 25t
shuffle EREBEAT L. (HA2 HAAUREER KNI, #0d—4> Spark fRLPEREIRIER, 2
EFEARRGIF K BIRSH L SRR, shuffle WAL R GeIEEEA Spark BT RE R 4 3



— NEATIE. . BFBEAR S DIRR AR A RN, FARE&AEER. FHRIRLK
AR shuffle MEE, LUBARGCSEUNMI, M4 & SE0RREL.

6.11.2  ShuffleManager & EHit

£ Spark FjJEISH, 4137 shuffle IEFRHAT . THE AL E A 444 3 2 2
ShuffleManager, #E) shuffle &2 2% . MkE%E Spark KIRAM K&, ShuffleManager
WAEAWIEAR, RGBS .

7t Spark 1.2 PAFT, ERAA shuffle 1H5 51 %2 HashShuffleManager. %
ShuffleManager ifii HashShuffleManager A% —AN3E & ™ & 18, B 22 4 K E N
TR G SO, 300 B OK B B RESE 1O #AERzm 1 PERE .

(K HE7E Spark 1.2 LUS fRAS 1, 2Rl ShuffleManager 4% 7 SortShuffleManager.
SortShuffleManager % T- HashShuffleManager ki, & 7 —@ERekit. FEpE

T, A Task 1E#4T shuffle #AERT, BAWEERZ WGBS, (HRRESK
B Wl & 9F (merge) si— M SCE, FEAS Task i R A —AN#ERSCfF. 18
~—~ stage I shuffle read task 78t H I EdER, R EARHEZR 515 BUEA 8 S

HH R 4 HE R AT

NHFATFE /> H— T HashShuffleManager Al SortShuffleManager (R # .
6.11.3 HashShuffleManager iz {7518

FEZE A H HashShuffleManager

TEULE T R&U4 K HashShuffleManager BEFE . 3% B IRAT 6 IR —AME AT -
/™ Executor A4 1/ CPU core, i@, LiiX/ Executor b4t Z% /b4 task £&
T2, [Fl—Rf e R e AT —> task Zif2.

BAEM shuffle write TG #E . shuffle write BB, FEmiE7E— stage 4Rt 5
ZJG, NT F— stage i LA#AT shuffle 57 (i reduceByKey) , ik 4 task
SEFR R key BEATN 02K FTEN 3R, SURXSHHEIR key 047 hash ik, A
AT key #ENIF—ANHEE SO, TR — MR SO R 8 T T stage 11—/ task.
TEXGBAR BNWEBL 1T, 2B E NAFZM T, YAFZMIENZ G, 4 2ihE B
B %

4B AT shuffle write (1) task, E N F—4 stage @& 2 /D ANRERLSCEEIE ? 1R 5,
T—> stage 1] task 5 £/, 45 stage HIEEAS task wlh B G @ 2/ RE A S E . B
N4> stage &£ 3LF 100 4 task, A4 47T stage HIEEA task #BZE ANz 100 A<
. W 2X4ET stage F 50 4~ task, &I 10 4> Executor, %4~ Executor #4475 4~

Task, B4 5 Executor = 3L mt Z 61 2 500 Mg, B Executor F£:£]% 5000



ANRERESCHE . BRI L, REMRAE shuffle write 2 AE BITF= A I BERE SO B0 R AR LI
NP

BB AR UL shuffle read. shuffle read, JE# 5t & —4 stage NITT 24 E i1
IR 1Z stage HIfE—A task i 75 2 L —4> stage Mt &4 R T EHIE key, W&
AT S Bl S E R R B SRR A, SRR T key MR A BUERSHE. BT
shuffle write fid f2dr, task 45 T i stage 144 task #6I%: 7 — Mis it Hik
shuffle read it #EH, %/ task HE M L stage FIFTA task e s b, filUET
H OB — ARG SCHRRI AT

shuffle read [+ BUE & — L H L — 1 #47 K& 1. &4 shuffle read task #iaf —
ANE ) buffer 20, &RER R fehi Bl S buffer 2 F X NMOEHE, SR 5@ AEH I
—/> Map T REEHE. Rex—MEdEE, BRI —H8dE, J+E) buffer
BT RAEAE. DU, BERIREHETE R BB IE, SR RIRARSER.

Executor with 1 cpu core Executor with 1 cpu core

LI I

6.11.4  SortShuffleManager i=z{7/RIE

SortShuffleManager iz 4T HLH £ 20 i Fl, —MRE@IZTHLE, 5 —H2 bypass
BT . 24 shuffle read task FI%E/N T4 T
spark.shuffle.sort.bypassMergeThreshold Z4{EI (BRI 200) , #iex)d A
bypass #li.

EEIETTHLH

TNEULEE T R SortShuffleManager fEHE . 7EiZERNT, FHESAEAN— DN
P 28 48, RIS AR BE AN R shuffle 57, mTRgik AN 8 4544 . Wik reduceByKey



XM EREAZN shuffle B, MALikH Map HE454, —i2i@id Map #1178 E, —145
AWAE; WHRZE join XFhE@E K shuffle 51, AL Array BdEgiM, BEESAN
1F. ¥, BE —%BURHANNFRIE LM )G, AW —T, £RiE3] 7 AR BIE.
U S IA B W A B ), A i 280k N A S5 h B i S B, RS TS T NAE
PG

TEV 5 BIHER ST 21, 2R key XF WA RS54 A I8 E#1THT . P d)E,
SRR 5 AN SO . BRI batch i 2 10000 %%, Wi, Hwa s,
UV 1 5 88E R E R S NS . B NGRSO TS Java (1)
BufferedOutputStream 528l 1. BufferedOutputStream /& Java M2z b B, B4t
R BIRZENET, N 5 B — XS NSO, X RT DA R
10 %k, #R_IHERE.

— task BT A EEE S NNAEIR S MRS Y, SREZ RUSESEE, a4
NGRS SO B a2 AT BTA BIG I RE R SCARRREAT 6 9F, IXALR merge iIFE, G
S04 22 0BT I B A ST A R BB B R, SRS IRIR B N B A R S 2 . A,
BT —> task it A0 N — AN SO, Wl ERE 1% task A R iF stage [ task #E (1)

AR X — A, FGE S S — &R 5 50k, KAl T RS task %R
7EC i start offset 5 end offset.

SortShuffleManager T —/MéE# S merge B2, BRI K gk 730 8E . b
s —A> stage 5 50 /4> task, &3tf 10 4~ Executor, &4~ Executor #4475 4> task,

M2 =4 stage fi 100 /> task. HT& task & A — MRS, R E&4
Executor A 5 Mg, B Executor R 50 MG A

bypass =75

TN T bypass SortShuffleManager ()R . bypass iz 1T {1 ) fil & 260 -

o shuffle map task %=/ T spark.shuffle.sort.bypassMergeThreshold Z i/

o  AREEKN shuffle H¥ (tbin reduceByKey).

IEH task 2 N FiF task #E1E — M AR SCrE, R TE key 3547 hash 2R )5
R key 1) hash 5, ¥ key BN MRS SO Z H o 488, BB SCHFR 2 %S
ANWAEGEIT, B2 )G i S RIS S 1. B)a, [FIRESH A e i 2 SO 6 9
FR— AW, FRAIE— N R &R 5] S

% R B A B AL ) HL s PR R 2 04k i) HashShuffleManager & —B—FE[), BA#RE )
AR N IO, R s G &M — MRS A M 2o BRI /b B 1) i 2 ST



4, WAiEZHLUEIA X R L0 1) HashShuffleManager Kiji, shuffle read [{tERE< 5
i

Tfﬁﬁmﬂ%ﬂ'ﬁ il SortShuffleManager ZATHLEIKIARET: 8—, WESHHAR; 5
=, AziATHRE . MER R, BRI R KEFAEE T, shuffle write i 2, A/
AT HER R PR, AT A T I I REIT A

mm

B B SC BRI B B BRI

\ d -

6.11.5 shuffle 8% S EEL

LAN A2 Shffule e P — 8 3 Z 24, XEHEMUHE 7SS E0hhe. BOMEDL RS T
SE B2 2 TR AL

spark.shuffle.file.buffer

o MM ZSHUH T E shuffle write task ) BufferedOutputStream [ buff
er B K/ KRS BIRER U2 |/, 2B N buffer i, RrZMEHZ)E,
Ao S B

o RDLEBL: WIERAENL R K A BIRBONTE AR TR, AT DA H 3 IS S R (B
i 64k), MifiiEb shuffle write SR i S AR SRR E, At AT DA D A T
O K4, MtmiteFPERE. ESCEP RKIL, GEATZSH, Hitah 1%~5% 17



spark.reducer.maxSizelnFlight

® ?j(i}\{ﬁ 48m

o ZHULHH: %S T % B shuffle read task [ buffer 223 K/, XA buffer
LRI E T RERBES H B DB
o RAMREVL: WERAEML A F A BHIRBON 7R R T, AT PLE M X AN S E RN (B

a1 96m), Il hr BOCEGE AR, sl A W 2 AR S ik B, TS Tk e
RSB RIL, SEIFTZSH, MRS H 1%~5% KTt

spark.shuffle.io.maxRetries

o EUIMHE: 3

o Z¥UtHH: shuffle read task M shuffle write task e S BUgE T H SR
B, GREAMSE R SERRURM, &2 HHTERW. ZSEHAR T TLIE
R B RS W RAETE B IR B W HLBUE A S, minl B4 S 8UE L BT I8

o AMRERUL XS TR T RRIFEI I shuffle #RAE 1R, 2 WO N 2 i R 8 (b
40 60 YO, LLBE ST VM [ full g BEE R 48 ANEe e 5 D 2 S B B i ORI
FESER ORI, X TR EE R (Bt o~ BB 1 shuffle W2, TS
A DA K] J5E £ T R 5 12k

spark.shuffle.io.retryWait

e HRINME: 5s
o UM BARMRFE L, 2SR T Bk E SR ISR SR RIS, BRAE Bs.

o AMEU: EUUIMKEFERC (b 60s), LAtEN shuffle HAF AR E T .
spark.shuffle.memoryFraction

e FRIME: 0.2

o S 1ZSHREK T Executor WAEH, rEC4: shuffle read task #Hf7 R &4
YERIRAEELE], BRI 2 20%.

o LA EFESEORLT UL XS WRNERL, THARD R AL
ek, BBOAEXAE, 4 shuffle read MR GHAEEZ WA, DGl T HAEAR
RFBRES BT KRG LB R, SEIETIZSET R ERE R T 1
0% /iAo



spark.shuffle.manager

e FRIMHE: sort

o ZHULH. ZSHUH T E ShuffleManager (288!, Spark 1.5 LUJE, H=/"i%
Jji: hash. sort f1 tungsten-sort. HashShuffleManager /& Spark 1.2 PLA7IER
WIETT, {H72 Spark 1.2 LR ZJEMMCABRINER 2 SortShuffleManager 1. tung
sten-sort 5 sort 284, {HZ{EH T tungsten itk SN A FEHLE], ATEE
TG,

o AREW: HT SortShuffleManager Bl X Edm it AT HE T, R W R RARPIL 5512
P FEZHE AU 8, 4 BRI SortShuffleManager minl A i i SRR )
W55 B AT B RS THE Y, AU SHEHKILANSE0RM, @i bypass
Bl B4 ) HashShuffleManager SKigk Gl 7 80, [FIRS SR AR UT (RG2S 1 R
XHEEFERENZ, tungsten-sort BHEA, FAZFTRIL T —AHRN K bug.

spark.shuffle.sort.bypassMergeThreshold

o ZUME: 200

o Z¥iiHI: Y4 ShuffleManager & SortShuffleManager Itf, 13 shuffle read t
ask M E/NFIXANRE GBRLZ 200D, N shuffle write it 2 AN S THER #1E,
M2 B R A L1 HashShuffleManager 177 232 53k, (H & e 2B
task A 1 BT A s RGBS AR 9T e — AN 30, IR A s & 51 ST

o AMEW: H“R{EH SortShuffleManager i, SR IR F ZHEFEME, A I
BXANSHOHK—L, KT shuffle read task HI%E. A4 i< E30)E H byp
ass Mliil, map-side BiAS#HATHT T, WD THFMERE A . (HERXF AT,
AR S 7= A K E G S, Rk shuffle write HREA Frig .

spark.shuffle.consolidateFiles

o IRIMH: false

o Y. tnRAE ] HashShuffleManager, %56 3. R EKE N true, B4
2P )5 consolidate #Hl#], £ KlERE &3 shuffle write (%, X+ shuffle r
ead task FEdE 2 FE LR, IR R TR A DU R D A 1O R4S, R THIERE .

o AMEW: WERMHIAFE SortShuffleManager KIHEFEHLE], A4 T # 4 bypas
s WL, &a] PL2oks spark.shffle.manager 2¥F5h#5 € N hash, {4 HashSh
uffleManager, [FBJF/5 consolidate Hlffil. fESEEH22alid, KILFHMERLHFE T
bypass HL#f SortShuffleManager %= 10%~30%.



6.12 Spark HEHiXRLLC &

http://www.aboutyun.com/thread-24246-1-1.htm|

1. spark F1HJ RDD 214, BHRLsFiE

»  RDD (Resilient Distributed Dataset) I ETEE, & Spark PEREARMNEIEHZR,
ERFZ—NMATL, JoX. EENTEIHFTITENES.
* M RN
« 1. RDD FHEHET UFRERNFHE U
* 2, RDD 7> X 20 A2 AY
* B RN
* A list of partitions
— M XFR, RDD HHEHEEFE— MO XIREE
* A function for computing each split
ERES— DX PR
* A list of dependencies on other RDDs
— RDD Rk FHE M L4 RDD, XN AIREZE, RDD HWARBVIHIF S RIEXMF
kA
* QOptionally, a Partitioner for key-value RDDs (e.g. to say that the RDD s
hash-partitioned)
oIERY, $XT kv £EUAY RDD A BB XM, ERRRE T BIERRIFE M E
EAEFNEE
* Optionally, a list of preferred locations to compute each split on (e.g. block locations
for an HDFS file)
TNEL, #HEEAMY, BIRVNERL

2. #EIA—T spark FHYE FHE FX 3 (map. mapPartitions. foreach.

foreachPartition)

*map: FAFiBH ROD W& E f X A F&E—1ick, REFHA RDD(transformation HF).

* foreach: A TBH ROD, K& f N B FE—1tE, LiREE(action EF).

* mapPartitions: T8 1 E RDD FME— M4 X, 1R B 4 5 —M#THY RDD (transformation
')

* foreachPartition: FiTiwA#{E RDD FHE— P2 X, LiR[EE(action EF),


http://www.aboutyun.com/thread-24246-1-1.html

* Rek —#%fE A mapPartitions 5{3& foreachPartition E-F Lt map # foreach IS, #
FERA.

3. ik spark FEYBEE MR

* RDD FIEMBIAIL RDD (s) MXRBAHMAARELIKE, BIEMKF: (narrow dependency)
MBK# (wide dependency) .

* TARE: IERIR T RDD 89 Partition =k #i[E— 13 RDD B9 Partition

» BRE: SRS —N RDD f9 Partition &£ #F RDD f—- Partition 1.,

4. spark 01 ¥l 4> stage

* 1.Spark Application H 5] IXE A AR[EEY Action fili&Z A % A9 job, —™ Application 8] IXH
RZH job, B job REH—PHE L Stage MALAY, SEA Stage KB TRIMEAY Stage,
LR R AR EKBA Stage ITE TR, FEM Stage 4 £1217,

* 2.Stage X2 BIRIEFL R KB, IR = £ FARB, 120 reduceByKey,groupByKey FYEF,
SSBERBA =,

* 3./ Action ({5140 collect) 5%y SparkContext.runlob B9 1T, &S E T DAGScheduler
F A submitlob B9 7, H#Z /O 2 BT X %X — 4 case class JobSubmitted X & %44
eventProcessLoop.,

eventProcessLoop f& DAGSchedulerEventProcesstoop ® B & 3£ 5l | mm
DAGSchedulerEventProcessLoop 2 eventloop B9 F2£, BE{ASZIN EventLoop Y onReceive
7375, onReceive J77A%%1d 5k 118 doOnReceive

* 478 doOnReceive FIBIRI LR T AL TEEHE]

* 5.7F handleJobSubmitted & 52 finalStage, €% finalStage FH&SE 7 X Stage A
MpE K

« BEE DIRREMNRBHEZEER EXRRETRMN, THUEERN: SNATAZ RDD FH
BERE, RIEERE DAC BRI LHEH#TH Y, MEHHET job WRE—1ETFIERIHE, B
BITERE, ALFARX MR DA R T RIEE KD M —1 stage RISz RIXMTT
NAMSIERHE, WEBRIFEKB, XWDH— stage, —HEIRFEMN—IET. REE
> job ZHW X A % 1 stage, T stage = [B] 7 AKX R , J5 TH B9 stage #iH: T B E AY stage.

5. spark-submit AYEHELIEIS| ANSMER jar €

* 7EIBIT spark-submit 323ESAS, o DUBIERINECE SECRIEE
* --driver-class-path M3 jar €
* --jars 9MER jar B



6. spark FAfaTfA Ik RTFEH

* driver i BY A #Fi& H
o] UK driver BIRNTFESE. spark.driver.memory (default 1g)

XANSH B ¥RIEE Driver W TF. 7 Spark Z2FH, SparkContext, DAGScheduler #p
F2I&77E Driver iy, X rdd By Stage Y7t 27 Driver imis{T, HEIEAK Driver FYA
Fo

map BE=E REXNRSFBAFRL

x TUAESFERENRE map BIEZFTIAM repartition 773k, XK E/NEIERIEAN
map. fBl%0: rdd.repartition(10000).map(x=>for(i <- 1 to 10000) yield i.toString).

EX X FE]BFR, AREE M rdd.coalesce 717k, XN ERBERBIDDX, ReEEBIND
X, A~&EF shuffle f9ITFE,

BEATEHESRAFESY

* BURATEBRT A URSBRANTRLS, A URSEMENRM, BRATEMLE

iR EM, FEIAA repartition EFHX ., XEMABRET,
shuffle J5 774 H

x shuffle A FE&RE ERY IR EZ shuffle f5, EAXHTIASEHEN., B
spark.default.parallelism 4% @& ( 7 spark-sgl 1 A spark.sqgl.shuffle.partitions)
spark.default.parallelism % R %F HashPartitioner 3%,

standalone 2 THIEDEAHI I SEAFHED

* 7£ standalone FYIR R T2 RECE 7 - -total-executor-cores 1 --executor-memory
XEANESE, FERESE --executor-cores B{ & spark.executor.cores %1, R Executor &
BRI E,

7. spark B cache F persist FJX 5l
xcache: ZFHIE, ANEREFAERNTHR, HAFUEZIEA persist

« persist & FHIE, AFENEREEERE. LEITNRFENFLINREE#ED, &
R NI EN N AETRAETINT .

8. B IR Spark DM NERHEEN TR

FEESIANT zookeeper

9. spark FREIRERANUEK. FE. FR

“ (1), BEFEHHTR

« S8 task TR DM task MATHIAESK, NESHRKHAFRFRNG
TR, KK
«(2) BERENOER



* FHE o) 7R
* 1, key KREDHAE (BREREMN key AZE)
* 2. key R EARSIE
* spark {3 F o] @&
* 1, shuffle BFR9F R EARTS
2. HEARNEIR
*(3). HIRMNNER
* 1. spark Ay stage BINITRS (8 2R F R B BB NMAITTE RS task, B ILIZ TR 1B TS
SHEBNEFNETERE (DHRBEFETHEELHAREBHIIA task REH) .
* 2. WEZHEURER— task FiafT, KSIE executor FR,

10. AETFRIR spark FBY LR (o) 57

« RUIEBEROEE, RAEATIRS executor IRE, BRSHIEZBRER, BELEE
KEREAS, BEEFERTEIIE.
* 1. HHE (o) s Y Y ER R
« WHFED key
* MRASKHERERERE 1 MLMES, BEEX key BHATHEED AT,
H W 2 HRLE key 1E LAY,
WA key, XTEIERFFTIHME, StHILAORE, RIBHIDRECR/NHEFBUH BT

T

* tt i :
df.select("key").sample(false,0.1).(k=>(k,1)).reduceBykey(_+_).map(k=>(k._2,k._1)).sortByKey(f
alse).take(10)

* MREMEBEEES HERAFY, MANEIRLEEMEEA LETINEE
&, WHEBAELE T EIRER .
* 04, MRNAEEFEFTUT=fMENR:
1, null (BE) HRE—EXTBRXHAER0ZENAXEZEXNERESE,
* 2. EREE KEEENNHKEIBSEXNERE A KE SEIE.
3. BREE VESBNEEHEI M.
* FRIRINE
« 81, 2MER, BEERENEE#TERERNYT (BAZEESHEArs™
) .
* B 3 MIERNFTERT LAFHRIEE, FANFUTILFECE
« (1) BEHT, BRENkey TREREMLE, EESEELHEAL
L R# 47T union #1E.
*(2) Xt key EARINBEANE, #iTRIER, FEMVE, BHT—REE.
* (3) {# F reduceByKey fX#& groupByKey(reduceByKey Fi T X3 & key
MR Z A value 1T merge B 1E, REEM R E RBELAM L#H T merge #1E, 31 H merge
BETMBERHEBEEX.)
* (4) {#£F map join,
* 2]
* JNR{E A reduceByKey B AEIBMRE M IzTR MY B8, RAEREREN



*

(1) BIRIEHY key E1LA key + FBAEfEIZN Random.nextint)
*« (2) XHEIE# 1T reduceByKey(func)
(3) % key + BENUIE 5L key
* (4) BXEIEHTT reduceByKey(func)
* BEIBRIERES T
* BRIEIEHMAA Key, RILEPBEN Key i E—EEVLE, AR
reduceByKey #1E, LLASE— Key SEAEIHIREVIEREIS, 7E#E4T reduceByKey 2R 1ERIRT
EFERA—NEE KR Key SO TR ZERE T NENE Key, Rtk RFIER

*

R—H, B4R #i7map H#E, BORIEHIBEIR X, REHEXKEHTT reduceByKey
BRIE. (SR, URRREW, TRUFRMEETERIR), KB T DIERAERE Key

BEPMAZARDEITR, REXHTTERRE

« R L WRIEMNKIBEFERE, B2 ERNEEEERLIE. REK
RO EEE S IEE HEEEHETT union BIE],

« SRR 20 BIRAMERE LSRN, JIUEEEA Map Join IR,

* 2. spark {3 FIR & AV BRI
* 1218 shuffle F1TE

= dataFrame 1 sparkSql ] 1% & spark.sql.shuffle.partitions Z#3= #l shuffle
R A E, B4 200,

« rdd #2YETT IR B spark.default.parallelism =& H %X &, BRINSHBLREH
Cluster Manager =i,

« FfRM: RERILE task MATE D BIARERY key TEBBRANF] key FF5K
BN ERM MR, MREL key IA/NEEK, BIME— task BHHITE, HEIEIE
AR

* {5 A map join % reduce join
« FEINRARZHEHIAREURTIRE executor K/NBER TER, o UFERE 8
®oshuffle M E 2, BREBMRXREBAHEOANNIERRL Y. (FAR
http://blog.csdn.net/Isshisw/article/details/50834858
http://blog.csdn.net/Isshisw/article/details/48694893)
« BRM BARKR NIERIZEE executor £, FTAEIEEREERK.

11. flume 4 sparkStreaming [o)&

* (1), ETSEIR sparkStreaming 1EEY flume A9 E3E
* IR
« IR R AEH, EEENHEXAR, &I sparkStreaming B & flume § 2

iR, —FEARR, —MEIEER, AEEERENPIIX 2 EX R, DRGSR
EXY, FTEMHLEE, RENHEFEMERNNGS, EEBPMEXELT.

« T Flume Y5%3E Push #45 Spark Streaming

* R4 Spark Streaming M flume 1 Poll 3B 4R
*(2). KPR R P RHEENERIEEIE A X KA



* T PUX A
* flume ABIAR A channel 2R EIRE B AT, RIEFIERnZEME (T
HEHFE—T, flume ZEXEH channel I UK E X memory AFEH, RESEIEZRLIEAIR
K, BREATHEEANETEFR, ZEVHRIEART, BIERF channel A%EEFMHE ., BNMREE
THE—=MER M)
* sparkStreaming BT AR B E, FH7T FlumeUtils XFE—%K, ZX2
BERB—FINY jar B (spark-streaming-flume_2.10)
» BRRIESIEAER, SUBRRAERM, o IXFEME StreamingConext BYRTE, Fi
A StreamingContext.getOrCreate (checkpoint, creatingFunc: () => StreamingContext) &€l
#— StreamingContext, & F StreamingContext.getOrCreate 3 €Il StreamingContext Xt
%, BEANE—NSEE checkpoint IFHM B %, £ SEHEH M StreamingContext X5
MAPFPEEX R, R checkpoint WEMB FHEE, MMXADBEF B 4K
StreamingContext SR, MRAFE, A SFEAE Z N RECKRERFTA StreamingContext
YR, fE creatingFunc REF, BRT &M —HFHY StreamingContext #1F, EHETHE
FhHER1E, SARIAA ssc.checkpoint(checkpointDirectory)k #1461k checkpoint e, &EHIE
[ StreamingContext X% ,
X#, 7£ StreamingContext.getOrCreate Z &, %t oJ X E1EIE A start() R EK 25
(HBEMFHTSBSEEEZTT) AARAT . IREGEMERNIREZITHREMN TIE, o
FE start() I8 A ETHIT.
———- SRRITE HE R checkpoint B9 ----:

*  RETHE BEAXNANEE. RNZARZIIEXHNEMRE. K
SER AT B R 1ER) batch, TTEIREFHE AR KM EFEMH RS L, 90 HDFS, X ckeckpoint
FEHX driver RIBENES.

» RERRNHE, CRHEMEIRBKXBMNFMERS L, 0 HDFS, X
ckeckpoint FE£+%F window operation, FIRZSHEIE. TI1L R driver kIK T, & worker
KMT, XF checkpoint B IREFRE, MAFTERRKNDLEETENTE—E (Y
BEEIHIAVRE) .

* HERTCEIE checkpoint A9 EHH

* X F — N E M checkpoint B9 DStream Z£5 #3, o P& id A H
DStream.checkpoint(checkpointinterval) 3k % & ckeckpoint By B £, £ F— & ¥E X4
checkpoint EH#HIR & f§ batch EHAAY 5 F 10 15,

= {5 A write ahead logs T8

* XE—NEEINeE, BNE, XN ESRASESEAZILEN
checkpoint B %, XFEERSHEIET UM _E— checkpoint FHIRITE ., FREMNFEZEIE
spark.streaming.receiver.writeAheadLogs.enable X property IX & 4 true, B9, BHTFHA
RDD F92RIA StoragelLevel 2 MEMORY_AND_DISK_2, BI##E< 7£ % & worker _E i replication,
SLRR Lk, Spark Streaming 23T, {EfaT M K255 N E3E A Receiver (40 kafka. flume. socket)
HEEMEV SR EHEIESED . WRFFBT write ahead logs BYTHEE, VI Storagelevel
BB MEMORY_AND_DISK_SER. 1&2Xf9777%2, 7EEIE RDD R EHSEEAN.

* {FA L checkpoint L%, #SCE] IMMRIEEHE 0 XK. BR—PRIREHRE,
BIRAR Fim DM EREFINR, XA BRIETE spark K AEBHAE, SRR ERAZEA
spark streaming fR& Ao AMIEEIEERF. M flume & XM, BFf kafka thE&.

* (3)Spark Streaming FY%T3B O] 4



* 7 checkpoint #1#l. write ahead log #1%l. Receiver & F#18%. T FEHJ Receiver (B[]
BIRZFWHZMHAINESKIE ack), T RURIELIRZ worker ZKRGAAE driver K3, #B=%
EOEKX. RAR: MRXA Receiver BRS5HY worker K307, RDD ##E 0] DMK M 55k &
#itE,; 0% Receiver FT7E worker kT, HIT Reciever 205, 3% write ahead log
L, MBI EIET RIEARAE; 08 driver KK T, 9T LM checkpoint ik E #IEE
WO

12. kafka & sparkStreaming [a) &

* (1), ETSEER sparkStreaming 1EEX kafka A1 Y3
« I PUXFER: 7E kafka0.10 fRAZ B —Ff 77105 sparkStreaming B4, —fMZET
receiver, —HZ direct AFDHIERX 2 AR AEH4A
* receiver: XM 7 kafka &2k api, F F receiver £ 28k 1% 52 kafka topic FAYEX
B, M kafka BEWCEREEES TFHETE spark BY executor 1, Z JF spark streaming 32324 job
SO IEXEEHIE, kafka T topic EUIRTEE 2R TFTE zk Y.
» BAREA:  val kafkaStream = KafkaUrtils.createStream(streamingContext,
[ZK quorum], [consumer group id], [per-topic number of Kafka partitions to consume])
* RBEJINBREIRNS:

* 1F Receiver 7R H, Spark H#Y partition # kafka H Y partition FEA~
XA, FrIIRBENIIMKEA topic BY partition &, (VN EEBMLERGEHE—
Receiver JHZR B9 T M. BRXF XA Spark ALEE IR ERFITE.

* 3 FARE Y Group A topic F AT MU A £ 4> Receiver €I R [EAY
Dstream kFTHEEHE, ZBEHTIXFIA union k% — K —> Dstream,

* HERIANRET, XMARNTESEIRENRBmELEE. Bh
receiver — E 7E E N EIB TEHE £ 8B M zookeeper HIE N EME R E % FH L E A RS
1% executor R ARIEFE (T2 driver #1214 executor X)), BHAEHPTHNEERSER. IR
FEMISTE, LHEBEFTEZTX WRKMNMBAB BT Wite Ahead
Logs(spark.streaming.receiver.writeAheadLog.enable=true ) % #l %< [E 5 3 ¥ 5 i 2 49
Kafka BB E AP MR H RS (EL20 HOFS) EMME BEH. Frld, BIFERETREI T X
W, e UFEAME B SFRNEERTRE. E62ISCHR %W HDFS, FBA storage level
T E IR B Storagelevel MEMORY_AND_DISK_SER, 1 &t /=2 KafkaUtils.createStream(...,
StoragelLeve MEMORY_AND_DISK_SER)

« direct:7£ sparkl1.3 Zf&, 3IA7T Direct iz, ~[ETF Receiver 771X, Direct
X E receiver X—=F, HEBEEAMAIIRE Kafka A topic B9EA partition A& HT
offsets , = f5 1R #& & & B9 maxRatePerPartition & 4t I 4 4> batch , (& B
spark.streaming.kafka.maxRatePerPartition=10000. BRI &EFEHM topic B9E partition &
ZIHTEMIEREE) .

* X receiver 773 XA X T IMRIEEBAE R, BERITERIEEIERHEIE—XK,
WAL LAY At-least-once IBX. (EDHAIE—RK), MRESANEIINDFHEAVEIRL X
B4 offset EH#E| zookeeper FhiFie XLEHBRSH R EEHE. BN ERTEFNEHE.

* XA direct 77TV AHLE Receiver 183 = SR BFARVLHI E @M. X7IF1E A Receiver



SR RN EB R, Direct 1B & EHA M F )& 18 Kafka, RIKBE topic+partition BIEFHT
(Y9 offset, MTE XA batch A offset AISEE. HALIEEIER job BENAT, B M Kafka
A BB consumer api RFKE Kafka $8E offset SEEIAIEIE.
* L
* 1. BFHFITIERE
* ﬁﬂ%%yﬂlfﬂ\ partition, REZEEIE LA DStream REXf 1133
17 union #1E. Spark £ B2 IR Kafka partition —#£ % #9 RDD partition, 7 B FF17M Kafka
FREEUEE. BT IAFE Kafka partition F1 RDD partition Z [8), H—M—X—HIRLET % &,
*2. StHE
* NRBRILTEIEER, TEET receiver AR H, FTEF S WALALH.
XMAFRELNNEMT, BABELREHES T H, Katka BCASBE = T RS,
SHEREF —, MXEXSEH —HE WAL . TET direct B9, FHH Receiver,
AHBEF B WALHLE], RE Kafka HIET BHRE S, AR INIBT Kafka AYEIAH# TR
g.
* 3. —RBX—XAEZIH
* BT receiver WA, ={F A Kafka FIE BT APl 3R#E ZooKeeper H{RTF
JEFRILH offset BY. IXZIH R Kafka BIBRMIZ AR, XA REEE WAL HLHI T IXERIEEL
BEIXRNSTEN, BERALERIESRBERGEREN—RK, TRSLERR BA
Spark #1 ZooKeeper Z [B] TJ E R A HY. ETF direct 9A R, E kafka A9TE & api, Spark
Streaming E C Rt BB IHFR A offset, FF{RTELE checkpoint . Spark B2 —E=E$ M,
F o] RSB RBHE —REUETRE—R. AEHFEBCTAR offset 5N zk IR &
B X EEHEN N 2.
*fa] B ARAL S
* messages.foreachRDD(rdd=>{
val message = rdd.map(_._2)//3tEiEd {7 — L4 1E
message.map(method)//E# zk /Y offset (H 2 LIN)
updateZKOffsets(rdd)
)
* sparkStreaming B FE CERTME, BCEEEH zk LA
A RIEE. UK zk PRVRTEERFE mysql 3 redis HIEESR, TRXERMNNE B
BEE mysql (3 redis FEVRTEE, REE EREENEERE, BEEENEUE.

Spark: ##% Hadoop MapReduce FTEFHL R, EARETF MapReduce B2 Job H 8] %
HERIPREFERTET, NMAEBEEES HDFS, Rtk Spark g R iFHhE AT 4IRS ES
Wz I FHEIEKA MapReduce HE X

L TESE, FEFTEIOTERSER, HERNEFR, BAXBRESHIENSR

Strom: — P HRALITERS, Storm 2—MESHITELITESI%E. Storm KHFHFAR
#1177 Hadoop &8 LI1E1T, EfE M Apache ZooKeeper (IFI B CHIE/MN T IE#HIE, 1hiF
B, ENMAMITAEFRS, RIEEEMIEX. TROME, Storm HERZ T UM HDFS X
B R E M ES A E) HDFS,



Hive: &TF Hadoop H—MEIECET R, TJhUEEMLAEIESCHR S h—kEURER,
FIREE RN sql E1ATHEE, =T UK sql 1BA%5#: 4 MapReduce 1E5#47i517,
NAZE: +HESEIECENSITO.

Hbase:

NA%R: FHWEARK, MUETES RDBMS TTiEHE.
BRANM S ThREFF & .
BEBURST (BUBCE),

6121 - THEE - WLEFH -

1. Spark master {£ F§ zookeeper #47 HA Y, BW L TR IBREFE

Zookeeper?

% spark BT IX NS E spark.deploy.zookeeper.dir 3§ E master JTEIETE zookeeper F{RTF
MIALE, B3E Worker, Driver #1 Application [ X Executors. standby T mEM zk #1, %15
TTHEES, MEKBHSTIRE, 7RXIIMERERS, FVRZEERIES, ERER
THIEZIE KR, R, Master HEFEFR 2 = 7 Master PIiepdiEd, mEMNE
T_L_{Tﬂlﬁzﬁ ETFHEIEfT! B4 Spark Application ZEIZ 7RI E £i@id Cluster Manager
ﬂ%?ﬁ‘ﬁ , FrIATEEFTH Job K& 8)IAE IR Master Bx B ERIXRM! 7
Master E’]Jﬂﬂi‘%ﬁﬁqﬂﬂ& IR 2 AR IR HTEY Job: — A EARBIRIFNNAEFESE
i3 Ijj/\’ﬁ Active Master A BERE ZFTIVIEFMIRZIERK, BIM—TTH, ELBTHNERF
Rt ABEEEE A Action #RIEALA #HY Job AYIR ZIEK,

2.Spark master HA EMYI#EEASEMEFHEB/RN/ELE

BRFEETZR, ELHRIEEHRIET, driver F Executors @11, AFEEH master #7811
i,

3. Apache Spark & HRLE % DL TR ERRAS

% BERMAKTEEMASR Spark 1.3,Sparkl.6, Spark



4. driver NIHEE 247

& — Spark fE\izfTRE BIE— Driver #fE, W2V EHRE, BF main R, I
B % SparkContext 96, REFMAOR, 2) EE: HAREEHHAIBERIER, @ master
AMER, RTHELNIAE,, fRELEFT. £ Stage FIBAE Task 2 Executor £,
15 DAGScheduler, TaskScheduler,

5. spark (VB JLMEEEL, SMEEFRY

1) Az

Spark A —EJFE M7 hadoop F&F, TTUEAM, EZNEEMNTRKIEE. ¥ Spark &
AUZEENARERETELRM, —RESA7TAERRK, AR s=%

- local: RBEEI— executor

- local[k]: Bz k 4> executor

- local: 2ENER cpu £1B#EREAY executor

2)standalone 123

NHNBBERE, BTTEMNRS RTEEEMETSKEE Spark B kR, XMER
e s A A,

3)Spark on yarn 2=,

NHENBBER, REMESLEERS yan §12, BREINIFENERESEALR,
B cluster f client iIZfTHEI, cluster EHE=, driver EfTEERF TR, EAREINRE,
client E&IERK, dirver BITER Fin

4) Spark On Mesos =3 . BT EFEXFER (HR, REZ—RM%XR). E2HTF Spark
F &z 5% EEI & 3F Mesos, FEIt, BREIME, SparkizfT7 Mesos ESEbIEFT7E YARN
FEMRTE, EMER. APUEERMAEERZ —ZTECHNARR:

6. Spark AL B MLAN, B MAMEBTAIIE, B4
N A=

% 1)Sparkcore: mHEHMHIERM, spark WL, TEEE: H@PEIE.RDD. Lingage.
Cache. broadcast %, F## 7 KEBIIIES, 2 Spark AIEAL.

2) SparkStreaming — M XEREUERHTEEE. FELEMNRILERS, TUNES
FhEgiEIJR (20 Kdfka. Flume. Twitter. Zero 1 TCP EiEF) #17U Map. Reduce # Join
FEREE, BARAITEDBER— RSN IEE .,

3) Sparksqgl: Shark & SparkSQL AJET &, Spark SQL I — M EERF R EHEB R —LIEX
FRAMRDD, FHEARXARTUEMMER SOL LA TINBEW, RNHITERE R
T

4) BlinkDB : @— MATHEBELE LETXER SQL BEHMNAMEFIFTEIESIE, ER
FAPBINESIREEREAZ N AE, EEENBEFEESNEATFNRETCERN.
5) MLBase =& Spark £ RSB —EA T THIREES, VSR IMNIHMEMR, L6
FAT BYLBEIMA P EH (B MLbase, MLBase 4 HIUER4: MLliib. ML, ML



Optimizer 1 MLRuntime,
6) GraphX ;& Spark 2 B FEMEF71HE

7. Spark B Work I ZE T =247

% FEYR BELRTSAAE, CPUMBEARMR, B master HEIERMNFIFEIES,

B4 ExecutorRunner BENEFAEES, worker EEMT BT, EESERINAR, #ut
HEMRS, YT process R . FEIRMRZ: 1) worker AT IR Y BI{E B4 master,
worker 1Bk % master FE RHF workid, EASRKIXFIEE B IO TT % mater, master

HEH BT EFEIE work, REHIMHMENEA S KERE. 2) worker RAEIEFTH
o, BEiz{TRYE Executor &9 RUB1TEK appliaction S S2EAE, #ER
BT R, EASETEFRORIEA.

8. Spark A{T4LtE mapreduce 7

% 1) ETAFRTE, P RENEERE, 2) sSXNEEEZXR, T DAG, )AHEN
# Linage, fBEEBDHLE DAG 1 Lingae

9. f& 85— hadoop #0 spark By shuffle HEFIZEF?

Z: 1) M high-level SAEXRE, WEHEXBANER. #E¥ mapper (Spark B2
ShuffleMapTask) R9%y 447 partition, AR[EHY partition XZE|ARREAY reducer (Spark £
reducer OJgEE F— stage BHY ShuffleMapTask, 0] 8E2 ResultTask). Reducer [XA
FEEMX, 14 shuffle 3 aggregate #i#E, FEI#IE aggregate #FIMNF# T reduce()
(Spark B TJRERELLMN—RIIRE) .
2) M low-level WABEXRE, WEEZHA/., Hadoop MapReduce & sort-based, #A
combine() # reduce() By records ARG sort, XFEERFAET combine/reduce() TJIY
AR KRR R, BEAHBABERT MBI IINMERE] (mapper X R EUR SMEF,
reducer B shuffle SIHEF FMEREBIEMIEIF) . BRIH Spark BRINEEFEHNZ
hash-based, B% M HashMap XXt shuffle SREVEHE#H 1T aggregate, A= XEIRFHTT
RATHEF. MRAFPFTELSHFNEE FAFTEECEAELL sortByKey() BYIRIE, a0
SBARE Spark 1.1 B9 A, TR sparkshuffle.manager 8 & 4 sort, NE X EIBHITHEF .
& Spark 1.2 H, sort 3{EAERIARY Shuffle L3R .
3) NEMAEXRE FWEBEALLDET]. Hadoop MapReduce F4bIEFFERI 5 H A E HY
JLANBRER: map(), spill, merge, shuffle, sort, reduce() &. S MRS HIR, TRURERERE
RN REBEKE —LIHEMN BRI, £ Spark F, RBEXHINERFNNE, RB
AEH stage F1I—HRFIHY transformation(), Frld spill, merge, aggregate FEEFTER S
f£ transformation() #,
MRFEANE map KD EIRE. FAMBIRNILERA shuffle write, T8 reducer FEAZK
#&. aggregate FIBEMIIITIEFRA shuffle read, BRATE Spark &, BI@BFEE HEATE job B
BEWEWIEHITEIF A shuffle write 1 shuffle read EAIEZEE? AR FANLIEZEE
Rz B AR KRI?



Shuffle write B FAEKREFIEHR 7, shuffle write FIESREE: BFEIE partition ¥, HiF
A, ZFUEFAL, —TERERSHNEFE#SEEN, ZA—FTEHBLEAT

fault-tolerance,

10. Mapreduce #0 Spark SEBRFHITITE, FRAMIB HAMEEH
X 5

% WEEEA mr BESRHATHITITE:

1)hadoop BJ—PMENFRA job, job EBHE 44 map task 1 reduce task, £ task &= B
CHHERIETH, N task ERE, #HEHLSER.

2)spark B IR AT EY{ES B b application, —4 application Xf & — sparkcontext, app
HFEZ job, BiEA—RK action BIEFES=HE— job, XL job T PUFFITE B ITHIT,
) job FE L stage, stage =2 shuffle i3/ DAGSchaduler @i RDD = [8] ¥k i< &
%4> job TikAY, B stage BEEH L task, ZAFY taskset B TaskSchaduler 9 & F| & 4
executor FHIFT, executor YA EHIZF app —#K, BIEERH job BITth2FEM, T
I task ] PURIR BB A # 7T E

3)hadoop &Y job KRB map F reduce #1E, FRIXBENLLBRBEMEE mr IRRFSEENE
5 hdfs, EHAEN o B1E, Z1 job FEHCEEXE,

spark FUIERITEH S EANFRHITH, AP FIZHET K26 RDD #21E0 join, groupby %,
i BLiid DAG BT AL RIFHI R,

11. RDD #1177

& rdd A TUGEMEIES, WRAVIEMA—FEIEENS, Z spark EER LMBRAK
FrEEFEEET rdd RKHITH, FRNBHRSEARER rdd LI, BEE T I#ITEE
B,

rdd B TId RS dag B, R lineage RIFREME, MWIENHBERXE rdd
FEME block #1 node 2 (8] AR SY,

12. spark T{EMLHI7?

& B client igi2 X 1B /5, & H Driver izf7 main 7375 F €I sparkcontext £ T3, #h
17 add EFH A dag BI%i A dagscheduler, %88 add 8] 9k #i 55 £ %4 stage Hi A task
scheduler, task scheduler &% stage %4> & taskset 43 & Z &5 & executor 1T,

13. spark LA E ALY
% spark LB E R, BEAKTMS H=ATERET, 1) TAREHGIELE B

RUEM jar 5%, REREOAY, BRSHOFMIERD parquet, 2) HBRFE
EEBR: SRBEFHRARED ZIMES, BIESRIEROMETE, LEBERG,



£ A RDD #1787, EUFHHFUHTESE, 3) WM EZEMIBMR: RESENTREE, RE
BEMNIVM, BRASRBIFIMLTED kyro, XK off head NEESH

14. spark-submit FIRHEINMEI S| AIMNER jar &

J375—: spark-submit —jars
1RYE spark BN, FERZAESZHEIEE—jars, BESHTT. XM EEREPEREE
jar 8, R jar BOMIETUX A, BRORZMIESREN.
% spark-submit --master yarn-client --jars = jar,*** jar
7735 extraClassPath
IR ZASTE spark-default FIRESE, BMBFEN jar B —NXHE, REESHFE
EIZEXRHITMUT, BRE—NTTERS:
spark.executor.extraClassPath=/home/hadoop/wzq_workspace/lib/*
spark driver.extraClassPath=/home/hadoop/wzq_workspace/lib/*

EIRNE REAME TRIE T spark S5 Mss LRIEIZB XHFE, FE¥ jar 8FF
ﬁﬁﬁ#ﬂﬁ%to XEMMFLRRIRBMNNEAABTE—K& jar 7, REZBIEFEM jar
BLERE—I

15. cache 0 pesist FIX 3l

% 1) cache # persist &2 A TH—> RDD #TEFH, XHAEZFFEANEIERHRAE
ZEIMTET, TURKDERFEITHRE,

2) cache RE—PEIANZEEFER S MEMORY_ONLY , cache AT persist, M persist o] [
RIFBEAEERENEFR,

3) executor FITRIRTE, BRIA 60%fiL cache, 40%fi task #1E, persist RIRAN T, BE

16. Spark {&£ F parquet X7 it RE T RMRLLLrAh 7

1) 20R% HDFS BAEBN RO HRAX GRS HIEIRA, A parquet NEENKEIER

RXHFFEE LN E TR

2) WEFER: MFEMH spark sql 3 7ELE B4 CSV F parquet Iﬁi.f“i‘ftti% HENEZ
BERSLFER cov FLEBXHRERA 10 FEE, E—ELTBXHRFELIAT spark LAk

EfTMER T, 8 parquet IR & RHE T IR INIETT

3) parquet I EZRARIEFFREH @, 7 spark sql X EGER AL IR RE 3£ F & 9525

T eSS 3 losttask, lost executor 1B 2 L AS 2R F A parquet 5t 8l IXIEHE B 5ERK

4) MARBVB DB /o BEER TREBR D 7509 FME D8, B UL o] IXTRA AR > spark sql

IBHIRN RN BIERARNE, LHZTE sparkl.ex AN T BRE—LER T Y

WABB D HEN 10 INTFN LA, (TH#TERR)

5) spark 1.6x parquet TR K VIRFA T HEMNELE, RARES T HIENEH R E sparkl.6

M sparkl.5x HHEL TS, AT AN L EHEE, 7 sparkl.6X 1, #1E parquet BT & cpu

T 7T RKBHAL, BRAIBEIRT cpu



6) XH parquet ] AR AR BIPLAL spark BIEE T TT. FATWI spark 205 A parquet o] [
BB D stage BUNFTIERE, BT IAEILIITER R

17. Spark g0fa/ B X X partitioner 7> X &% ?

% 1) spark BRINSLIL T HashPartitioner 1 RangePartitioner 14 X %8, AL T INE
CY EOXKE BEXDXaEHEHEL A org.apache.spark.Partitioner 2£, LK =
MNE

def numPartitions: Int: XN FAR EREREE QIR XML,

def getPartition(key: Any): Int: XMNEEF BN key fITE, AFIREZ key X
ID, SEE—EE 0 F| numPartitions-1;

equals(): XNE Java tREMAINEEMRE, ZFrIXZERB PRI REZE A Spark
REPS LT RDD K25 —HE,

6122 ------- Spark on Yarn HiX &
LER Yarn BT —MES ALY

1) & Pim client [ ResouceManager 232 Application, ResouceManager 5 Application

¥ AR B8 & B OB IR R 3E B — > node 3k /8 3 Application By {E & 8 & = driver
(ApplicationMaster)

2) ResouceManager #Z| A/ node, < HiZ node EH) nodeManager 3k Ba— P

WM # 2z TR FRY driver (ApplicationMaster) &B4>, driver (ApplicationMaster) EE1AS
SE %5 ResourceManager 7, WA EC KA R Y HEFNETT

3) driver (ApplicationMaster) FF48 THEAEX jar BFFFHIR, BT THMN jar FEERE
[@ ResourceManager BHiEEANRBERNER.

4) ResouceManager 5%/ driver (ApplicationMaster) IREHEBIER, SRALHHE

TRAEIER, FRERBETEIEEBL driver (ApplicationMaster) ;

5) driver (ApplicationMaster) WE|ZERMFRETHEE S EESRETEIEEELESSH
EZRES

#1288 £ A9 NodeManager, iLH BB container,

6) NodeManager Y F| driver Xk 355, /B3 container, container E&1E 279 driver
(ApplicationMaster) £t

7) driver (ApplicationMaster) Y%l container B3E M, FE#HTESHNIBEMNITE, T
&SR

#MNFE: 2R ResourceManager EE—>R% B 8E 957 & driver (ApplicationMaster) FYFRIRIEK
, BEEAMBEZRINEIRE, =E M driver (ApplicationMaster) %% 8] AR TTEIRE
5

MURMHE ST FEAT SRR FETT.



2.Yarn HHJ container = HTEM REE K, 7 Hadoop Mapreduce H

container o[ IXE A7

% ApplicationMaster f133$55%, & Hadoop Mapreduce ARTJIXE B, 7 spark on yarn 2
JF container o[ |1 &

3. R’AMEEH, faHEE Spark Application FIEfTHE?

1) cluster #3\: /spark-submit --class xx.xx.xx --master yarn --deploy-mode cluster xx.jar
2) client #838:./spark-submit --class xx.xx.xx --master yarn --deploy-mode client xx.jar

4. 25 Spark &8 Master F1 work BR %, T Ao DUIE4T Spark B JF?

Z: T, RERFEERE=AEERTIN, 0H yam B, spark EEEAN Bahth o] I
3 spark; spark S8 BENHYE work 1 master, XMNEIHERBEEEIELE, yarn T
resourceManager 82 F master, NodeManager 82 F worker, fiTE 2 Executor, # spark
SRR work # manager TTRUR AR, PIRFERIER VM 217, REAEMN VM EREK
7 spark #8 IXo

5. Spark HAY 4040 3% O BB +A ThEE?
% % Spark EAIEfTHIE B

6. spark on yarn Cluster 2=\, ApplicationMaster F0 driver 2[5

— PNHEAY

% Z.driver fIF ApplicationMaster #f&/ ., ZHBHFTHIBERER LHRERERF. &
BRI EMR

7. Wa{E A S A E application EITHIEEER
% yarn logs -applicationld <app ID>

8. Spark on Yarn 1R FWRLEL 7

DEHMITEER AL ZERHE (eg.Spark #4325 MapReduce 1EZR[E R iz47, Z1RAH Yarn



HITHIRESEL, MapReduce A EIMRBERBRESMRD, MERET);, KEZRBEHE, #AMRS
SHRENASE

2)tE T Spark BT AY Standalone 3, Yarn Ry IR BCE MNAHEL

3)Application ZRE &1k, Bl40 Spark, Storm FZFMIEZRMNN ABREAiniEX/5, B Yan f
RREMEEMIBE, A Container (EARIERBMEAN, MEALNEFERARARF.cou F.
4)Yarn BEFIN AR, BERNIEZETE Yan EEPRESIRS, TRIEBERAEXEHNN A
BREAEER FAENENTEEAE, IHRFERMERE,

9. FRIRHRIT container FYFEfR?

1) Container {fEATBEAEMBAENEARSEAL, HPHETHEBENRNT, CPU, #E, W

#HHE. BBl yarn (UXEHFERFM CPU

2)Container B ApplicationMaster & ResourceManager BiF#Y, H ResouceManager # A&

TR % R0 P EL4E ApplicationMaster

3) Contalner M= 172 H ApplicationMaster [a %R ZE B9 NodeManager & #2h9, Container
IRNRRERNSHTHNES TS,

IE{THE yarn B Application & JLF2£EVE container?

1) =17 ApplicationMaster Y Container: iX;&H ResourceManager ([a AE8HI R IRIEERS)
$i§$ﬂ)ﬁiﬂﬂ'] BPRRZNAEFN, Tf5EME—/ ApplicationMaster FT & A F IR,

2) BFTEFEMESEM Container: iXZH ApplicationMaster [a] ResourceManager FHI15/89,
i ApplicationMaster 5 NodeManager ®{E I /BN~ .

11. Sparkon Yarn MR E AR (ExEH, X1 E)

12. Executor BEIRY, FEEIWMILNSEIEE

1)num-executors 2 executor FYE=

2)executor-memory =& executor FEHEMIKNF
3)executor-cores 244 executor 2EAY CPU

13. —>task By map FEEHREFRRE?

—MRERAT, ERMNREEXHHEE, — task B map #=Z A splitSize SKAEH, F4
splitSize X T JLARIRER

goalSize = totalSize / mapred.map.tasks

inSize = max {mapred.min.split.size, minSplitSize}

splitSize = max (minSize, min(goalSize, dfs.block.size))

— task A9 reduce &, H partition RE.



14. reduce I NETEFZ K

HAZEMERYINEEEE ZAXY, MERERIR, MREHTIE, FAEXZERFR, X%
BINETFHHEFEITHE
1) BF4IE redcue EEHFRIER, MRE MRVL HIE, 27 ZDERE map, 04
reduce

MRZE MRV2 ]9iE, TRR—T, &#HEH T ZPHRE. CPU %4 yam HITE
2) HEXGRABEEE, WAFEREZKR, KAZLXKICK, MTHLZERE Al
HEHER D EKIE%E, MITT S A, reduce UITRHEMEIES R B NS
3) BIR—T, %X mapReduce i 7THRJL=LAL, BERAT A, FI% 1.2 MUtk sgko]
14

15. RNTIE R E job MIRREIER R Z KX

o

1) BIEHEERT4EN, BEXEXAT4AESE RATEENE EHEIEAHMES
;2) XERME K REET £ map, &7 ZD reduce, map BrERERT %/ 4L
reduce MMEREER T Z 0 EUiR, BRFARAMIT T ZA, 3) EFTANER, &HEZ0T
ZPRTEF, £ CPUBRES., IEXESLEEH#HE MARENFTTE,

N
7/

o 8\

16. FRAERZHY job EFAMB ZDA? XL job BITEABMAZ D
inflIK

ERERUFEEEFORENNELEFOET, HREIERFETHRE
17. RNV SHERZK? BEDTHIE?

XM ERMNBRELRNEE N TRELENEZ, BERENMNESBRE MR KI5
A% L,
MRZEFTAETE, UERMERNE MREF (BAARM demo, REFEEMN LZ demo
—TMit) o

18. TfaIRIE—NEFIEFTH job
FIE— job

MRV1: Hadoop job kill jobid
YARN: yarn application -kill applicationld



19. FHIRFIAIER AR R, R H TERE

a) Fifo schedular BRIARYIAE RS it id
b) Capacity schedular ITE&ENIBERE EFESHERFN KERSH
c) Fair schedular AFiAE:: FFE job & AERKIER

6.123 ------- spark sql EHiXE

Join & WK AR B A LI H
L H SparkSQL X #F=Fh Join B % - shuffle hash join. broadcast hash join [X % sort merge
join, E BT EIFAREIKERE T hash join, RIS hash join Z BT RS shuffle IR
broadcast

http://hbasefly.com/2017/03/19/sparksql-basic-join/

6124  ----YEIRE ---

1. Spark MY KAHTEBENAZ (D)
A.Spark Streaming ~ B. Mlib
C Graphx  D.Spark R

2 TEBAN I ARE spark BHARSHwO (C)
A.8080 B.4040 C.8090 D.18080
%3E: 8080: spark £8f web ui i, 4040: sparkjob ¥5#=i% 0, 18080: jobhistory i H

3spark 1.4 MRAMEAZENL (B)
A spark sql Release kA< B .|\ Spark R
C DataFrame D. X #HFsISTED

4. Spark Job BUARJIEAEER (A)
A FIFO B FAIR
C & D EfTi#EE

5N AR AR ZITN &M (D)
A spark.localExecution.enabled=true

B BXIEEARMIETT

C finalStage EX Stage

D partition BRIAE


http://hbasefly.com/2017/03/19/sparksql-basic-join/

6. TEMNAZE RDD M= (C)
A TSX B oS C TiEH D TEFAL

7. XTTETE, TEWMNRERN D)
A EEREOEA B 2RIEA
C FEESITTR D FMEE#EH HDFS

8. XTEmMzE TEWNEHIREN D)
A ZFEIE B IEFHEKE
C T[347 D AXFEEXKA

9.Spark ZFFMAHAIBARXFWNZHEN D)
A standalone B spark on mesos
C spark on YARN D Spark on local

10.Stage B Task FYEIEHTARE (A)
A Partition B Job C Stage D TaskScheduler

1L TEWMNMREZRERE B)
A join B filter
C group D sort

12 TEBMREEER TR (C)
A map B flatMap
C reduceByKey D sample

13.spark f9 master 1 worker BT AARFETEEN? D)
A http B nio C netty D Akka

14 BUIARSTFAEZR T (A)
A MEMORY_ONLY B MEMORY_ONLY_SER
C MEMORY_AND_DISK D MEMORY_AND_DISK_SER

15 spark.deploy.recoveryMode X #FFF (D)
A.ZooKeeper B. FileSystem
D NONE D Hadoop

16. THI B2 RDD MIZHE% (C)
A persist() B Cache()
C Memory()

17.Task =477 TRBREMEIF Executor FEYTEEIT (C)
A Driver program B. spark master
C.worker node D Cluster manager



18.hive BYTTHIRTFHEA derby A MySQL HHHAXH] (B)
AKX A BERTE
CXHFMERIAEE D HIEEMX B

19.DataFrame #1 RDD s AKMX %] (B)
ARIZESTXIF BE T schema
CHEMEARNA— DINPEIRIR LT

20.Master 9 ElectedLeader SE4EEH# T WL E (D)
A. B4 driver Ba@4N worker
C3EM application D.E#: ALIVE

6.125 #FEHER: (spark FEEf standalone + spark

on yarn)

NHEFE! Spark A JSEE R F1- -4 Spark i {72244

Spark ARNEREFFHIGITHEM

Spark FEEY RIFIVERREG, EANIHFEZMINEXHEERS, RET SHEBHENE
FHizrieEd. NEELENF LN, BT MAAM (Local) #Eizfr, W UERHDHE
RERXRIETT, YU HRAERFEBEARE, TUIRER CERFANLPRIERERE Standalone
#3 (Spark B AYHEIL) . YARN-Client #2153 YARN-Cluster 183\, Spark BY&FzfTiR
REBEARAERIARN. BTNE. AERBELEEAE, EEMNNENELATZ BN, M2
EEEMNERETENRERANEREMN Job MR EZTMEE Task.

Spark on Standalone =171t 2

Standalone 23 /& Spark SR TRIAFEER, EFEMTREF Client . Master R
F Worker 55, H Driver BT BUE$T7E Master TaER, B EfTEAM Client if.
X F spark-shell 22 5=, T E123 Spark #9 Job Bf, Driver Z£ Master o & FiafT, HEH
spark-submit T B 42 3 Job = £ % Eclips. IDEA Z A X ¥ & £ # B " new
SparkConf.setManager(“spark://master:7077")" /5 & T Spark {E5Bf, Driver iz {77 A
Client #%_E A9,

HiIEfmdRaT:

1.SparkContext 3E3£ %] Master, [a Master y¥fftFE15HRE (CPU Core 1 Memory);
2.Master #R#& SparkContext B4 ¥R BR 15 K F1 Worker /L\EJLJ%,EH Rk & B E 2R EEHN
Worker R ECHEIR, ASE7EiZ Worker E3RERRIR, #Af5 /B3N StandaloneExecutorBackend,
3.StandaloneExecutorBackend [a] SparkContext ¥,

4 SparkContext ¥§ Applicaiton X8 % %45 StandaloneExecutorBackend; B SparkContext


https://www.cnblogs.com/shishanyuan/p/4721326.html

AT Applicaiton K53, 193 DAG El, F1R3Z% DAG Scheduler 735X Stage (K& E] Action
BIER, BLSHELE Job, EJob HEE 1 M= E ) Stage, Stage — R ZEFRENIMEBEIRFN
shuffle Z BT =4 ), SAIE I Stage (B{EFRA TaskSet) 3244 Task Scheduler, Task Scheduler
TR Task 2 ECEIMER A9 Worker, BT % StandaloneExecutorBackend 117,
5.StandaloneExecutorBackend S B 37 Executor ZF2M, FFEEH1T Task, FF[@ SparkContext
e, HZE Task 5Tl

6.FFH Task 2AfJE, SparkContext [a Master 3345, BHUAIE.

SHETASKINSG, A%

10
4: 4 ACTASK

2apiNeede. HG R
StandaloneExeculorBacke

2.4 ¥ Executgril 5

Spark on YARN 17132

YARN 2—fZ&—REEENS, EH LEITMETEZEITERESR. BRI REERA TSR,
REEABTIBRT A Spark KFTEIEITE, BT HERERRELTE I SLIEAHREEE
M{ERAEEMAITEIESR, tbin MapReduce, Storm FiTHHEAESR, Spark &£ F UL FER T4
7 Spark on YARN Bz {718, HFMEENT YARN REFHIHE M TEEEVLE, TXEBE
Application EMNFE, TH A S YARN £8P izfTR9AR S Application B FIREHE £
B EAXENANMEMNE YARN T IBEIINA R, EERNETEEFTNE MRS .
Spark on YARN #2848 #& Driver ZAEB MM ED AWMER: —F2 YARN-Client 125,

A—FZ YARN-Cluster (=(#R4 YARN-Standalone #23) .

2.2.1 YARN 1EZE7 72

EEHEZR S YARN 4 A, #DIUETE YARN BFF IR . ZE9 4 Spark on YARN A9SCEL 40
BZE, ABREEST—T YARN ERH—LE KRR,

Yarn ERME KizfTREE K-



MapReduce Statlus ———
Job Submission ====-- -
Node Status

Resource Request -----

Hrh, ResourceManager TSN T RN ELAES NN AFEH, MABEIEMEENEAR
BAIR Container, HAHETHIRETIR, WAF. CPU. BMENNKXE, SMESSHESD
Bt — Container, %{£% RAETEI% Container 4147, FH{# A% Container HE N EIE.
NodeManager @ — M ENTET R, FEHTT/EEN Application Frf&E Y Container, M1EH
B (RF. CPU, MEFMMNEE) NWEBERIT K ZLCHKRE ResourceManager .
ResourceManager 5 NodeManagers 3£ B 40 5 BN EETTEAESS, ApplicationMaster 58
&9 Application 83, FE = E ResourceManager i IXFKEL&IE Y Container, IR
BRIX L Container PRSI SR H#HE .,

2.2.2 YARN-Client

Yarn-Client #2831, Driver % Fin AMiztT, XMER T INEERS Spark Application F1& /=
W ITRE, B A Driver £& Fiw, FrAS] D@1 webUl (8] Driver BIRZS, BKIAE
http://hadoop1:4040 /5[], T YARN i&id http:// hadoop1:8088 /(4]

YARN-client 9 TERIED AU TILANHER:



Spark Yarn Client

Spark Context

" DAG Scheduler ‘

YamClientClusterScheduler.

= : =t ]
SR TEENRFHEBETRS o YARNEEES
| LEEE ;
| App Ma%r ‘ W Node E2i S
EEH«ESP k Manager Application Master
| Context

E. E I~t~ “"' 2 - .
AR AR - Container

|
W

Resource
Manager

Node
Manager

Container
{CoarseGrained. Backend)

Excutor.

1.Spark Yarn Client [@ YARN 9 ResourceManager B 1 /& 5 Application Master, [E B 7
SparkContent %] %41k #1345 €1 & DAGScheduler 1 TASKScheduler &, HFHMEZEHNE
Yarn-Client #3, #2F<%#% YarnClientClusterScheduler #1 YarnClientSchedulerBackend;
2.ResourceManager N EiE KRG, HEEB D EF— NodeManager, HiZNRAREFDESE
— /N Container, E X E 7 X4 Container F B 31 & A %2 F B ApplicationMaster, 5
YARN-Cluster X B2 7£1% ApplicationMaster I3z {7 SparkContext, R 5 SparkContext #
TR ITRBENDIR,

3.Client 1 9 SparkContext #] 45 & 58 B /5. 5 ApplicationMaster & 37 @ 1L, @
ResourceManager ;¥ fift, RIB(ES1E E @ ResourceManager H15% R (Container);

4.— B ApplicationMaster FRIFZEIFRE (thF 2 Container) &, 15X K AJ NodeManager
BfE, EXRKt&EHB M Container F B ) )2 5 CoarseGrainedExecutorBackend ,
CoarseGrainedExecutorBackend 2G5 @ Client F1HJ SparkContext JE i} 3 H & Task;
5.Client H A9 SparkContext 4> B2 Task %4 CoarseGrainedExecutorBackend # 1T ,
CoarseGrainedExecutorBackend 347 Task 3f[a] Driver JCIRIZ{THURAS TS E, ML Client
R Z2RE NSRS, N UETESKME EFH BTS,

6. FBIEFIZITRAUS, Client B9 SparkContext [a ResourceManager BRiE 55 HF X EC .

2.2.3 YARN-Cluster

7£ YARN-Cluster #2850 H, A /@ YARN FRZ—1MN ARFRE, YARN Bo B MM Rz
Tz AR F— M ER2ZIE Spark A9 Driver ¥E 5 — ApplicationMaster 7 YARN &2
mE B BN ER-E /A ApplicationMaster BN BT, AJF 4 E @ ResourceManager



HIERR, 25 Executor RIizfT Task, B METHEMNZTERE, HEFIETTM.
YARN-cluster § TIERBED AU T IAANTE:

YARNEER?
Application Master

S =3 App Maste Spark Context
Manager ‘ DAG Scheduler '

g é‘“aj/-” — YarnClusterSheduler, —
1185 e = S '

Container Container
(CoarseGrained ..Backend} O (CoarseGr irni_:_I_...B-al:I-:end}

Container Container
Mode 4_»E_HJ_ : = ined Back'end} rc arseGralnad B-ECP'EI'IEE)
MEHEBEI' EK'E'I'.UtO el £ O WRRIEERIAINSE. 2
Excutor Excutor

1. Spark Yarn Client [a] YARN F 12 X ¥ FI#E 7, B1F ApplicationMaster i 7. /25l
ApplicationMaster B975 % . TEZ Executor FIEfTHRRFS,;

2. ResourceManager W21k fE, EEBEHILE— NodeManager, AizN AR E
% — ) Container, ER'E X/ Container F B &1 N FFEFH ApplicationMaster, H
ApplicationMaster # 1T SparkContext FEH ¥R 1L,

3. ApplicationMaster [a ResourceManager &, X+ A A 0] M H1ZEi®1d ResourceManage
FEENARFNZTRE, AREEXARBNTINEE RPC KA MESRIBRR,
HIEBEENMETRESERNETHE

4. —H ApplicationMaster FA1EZ|RIR (k2 Container) &, 5% XA NodeManager
BfE, EXRKt&EHB M Container F B ) )2 5 CoarseGrainedExecutorBackend ,
CoarseGrainedExecutorBackend 2&1/5 <@ ApplicationMaster H19 SparkContext y+ fiff 7 B8
15 Task, X— m# Standalone 8= —#¥, R AT SparkContext £ Spark Application H#144
1k B, 1 CoarseGrainedSchedulerBackend EZ4 YarnClusterScheduler #fT1E S MIEE,
Hr YarnClusterScheduler R 2 Xf TaskSchedulerimpl f§— B2 G 3, #H17 XF Executor
EFEES,

5. ApplicationMaster H1HJ SparkContext 7Bt Task 24 CoarseGrainedExecutorBackend #1117,
CoarseGrainedExecutorBackend =47 Task F[a ApplicationMaster SCIRIZFTHUR S TS
Uit ApplicationMaster BT 1B & MES M TRE, W UEES KM EH BT
%,

6. NRARFIE{TEM/AE, ApplicationMaster [ ResourceManager BiE T X EC .
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