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BackTpye
https://storm.apache.org

3 O==Nlp



2.

| -
s 5 #5E

4

Fault-tolerant

- Storm& L E9| X0} E X}z T2

CYst T2 2 Ao K|

- Storm2 7| =X 2 E JVM(Java Virtual Machine) /0| Al SESEA| 2t Twitter2| Thrit Z2E=S7(|Ho=
St7| M=o Ctget o2 7+ 7t

Scalable

- HE[ZE AgE, 22N, MHE 0|88 EE XNe|7t 7Is5tH =7t & 7=

Guarantees no data loss
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4.1.1 JDK AX| Y 2tAHLS A
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I

H

. JDK AX|

- # yum install java-1.8.0-openjdk-devel.x86 64

- JDK et8Es 2%
- javac /X =0
- # which javac

- # readlink -f /usr/bin/javac

[ tuser@ocalhost ~] $§ which javac
/usr/bin/ javac
[ tuser@ocalhost ~] $§ readlink -f fusr/bin/javac

[ root@ocalhost tuser[# yum install java- 1. 8.0-openjdk-devel x86_64)
Loaded plugins: fastestmirror, Tangpacks
Loading mirror speeds from cached hostfile
+ base: mirror. navercorp. com
« epel: mirror. premi.st
~ extras: mirror. navercorp. com
+ ius: archive. linux. duke. edu
» updates: mirror.navercorp. com
Resolving Dependencies
--> Running transaction check
---> Package java-1.8. 0-openjdk-devel x86_64 1:1.8.0.191.b12-0.el7_5 will be ins
talled
--> Finished Dependency Resolution

Dependencies Resolved

Package Arch Version Repository

Size
Installing
java- 1. 8. 0- openjdk- devel X86_64 1:1.8.0.191.b12-0. el7_5 updates 9.8 M

Transaction Summary

/usr/1lib/ jvm/ java- 1. 8. 0-openjdk-1.8. 0. 191. b12-0. el7_5. x86_64/bin/ javac

[tuser@ocalhost ~]$

- Jusr/lib/jvm/java-1.8.0-openjdk-1.8.0.191.b12-0.el7_5.x86_64 7} JAVA_HOME & 4=

- vi /etc/profile

- L otEHOf of2f LiES =7ttt 7l ME

- export JAVA_HOME= /usr/lib/jvm/java-1.8.0-openjdk-1.8.0.191.b12-0.el7_5x86_64
- export PATH=3$PATH:/ustr/lib/jvm/java-1.8.0-openjdk-1.8.0.191.b12-0.el7_5.x86_64/bin

- export CLASSPATH="."

- # source /etc/profile

e
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4.1.2 Zookeeper 2%

Sy R T
AX| S A

-

Zookeeper AX[ & A

APACHE

STORM y "’

- # wget https://archive.apache.org/dist/zookeeper/zookeeper-3.4.13/zookeeper-3.4.13.tar.gz

- # tar -xvzf zookeeper-3.4.13.tar.gz

2t B 28 nigs dd, dE s HESHO AME 7ts
- # cd zookeeper-3.4.13/conf

- # cp zoo_sample.cfg zoo.cfg

- # vi zoo.cfg

Zookeeper &l AJEEE 0|85I0 Zookeeper A&

-#cd ../bin

- # ./zkServer.sh start

[ root@ocalhost tuser]# cd zookeeper-3.4. 12/conf

[ root@ocalhost conf]# cp zoo_sample. cfg zoo. cfg

[ root@ocalhost conf]# vi zoo. cfg
[ root@ocalhost conf]# cd .. /bin

root@ocalhost bin]# ./zkServer. sh start
ZooKeeper JMX enabled by default
Using config: /home/tuser/zookeeper-3.4.12/bin/. . /conf/zoo0. cfg
Starting zookeeper .. . STARTED

[root@ocathost bin] # ||

O==NUm
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4.1.3 Maven AX]|

Maven A X|

- # wget http://mirrorapache-krorg/maven/maven-3/3.5.4/binaries/apache-maven-3.5.4-bin.targz

- # tar -xvzf apache-maven-3.5.4-bin.tar.gz

- #cd ~

- # vi [etc/profile

Ot L& Mg

- export MAVEN_HOME=/home/tuser/apache-maven-3.5.4
- export PATH=$PATH:/home/tuser/apache-maven-3.5.4/bin
- # source /etc/profile

M%| g9l

- # mvn —version

(B2 - Hlo - O==NlUp
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o
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4.2 Apache Storm %] 7|8

Apache Storm HX| & 7|&

APACHE

~— STORM"

- # wget https://archive.apache.org/dist/storm/apache-storm-1.2.2/apache-storm-1.2.2.tar.gz

- # tar -xvzf apache-storm-1.2.2.tar.gz
-#cd ~

# vi /etc/profile
Ofgf Lh& XN&

- export STORM_HOME=/home/tuser/apache-storm-1.2.2
- export PATH=$PATH:/home/tuser/apache-storm-1.2.2/bin

- # source /etc/profile

- # cd /home/tuser/apache-storm-1.2.2

OtAEf e E A% Hma - S
Storm Ul * ¥
- # bin/storm nimbus Cluster Summary
# bin/storm ui
Nimbus Summary
O e
AL E A
- # bin/storm supervisor S |
qA S L Topology Summary
Localhost:8080 2= ==l 7k =
- -10- O==nNlUr
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STORM"

5.1 storm?| SZEHtdA]
-

Storm2| Ot7|ElX|-= Hadoopdt OH2 FAISIH, Hadoopll A= MR(Map-Reduce) & &2
AMalistE BHH StormO|ME EZEZ2X| XY S s8sl= 40| CHE

« MR 2t EEZX|Q| X0

- MR ZH2 M7l CI0|E HEZS M3t T ARCIX|THEZRX|=ASo)A HAIX|S Ka|sCHeH CH2

Storm2| S AE+E= OFAE L= E(Nimbus)2t Y7 = E(Supervison) 2 T4 &M Zookeeper
|_9_ _T'_}E|

Nimbus(OtAEH = E) : Hadoop?2| JobTracker?t FAISH ZHEC 2 S AH FHO| ZEE HY
Ae2 ARHO 235t Hdif 2L HE

FH

</l

- Supervisor(JFHLE) : AMEHORZ H TZMAO| A|ZD S, M AE| B LEZ S 43
- Zookeeper : &4HEl L E 7HO| HE[E S A|AEIQ| OHEE S RAISHER 2| A

( )

Supervisor
( Zookeeper ] ( Supervisor )
l Nimbus I ﬁ ( Zookeeper ] ﬁ [ Supervisor |
( Zookeeper \ ( Supervisor \
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5.2 storm2| & E(1/3)

@ APACHE
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« Stream : storm2| %t =4 7Y, O|O|E{ 7} QIO

2 ool 7E0[2h= YEIZ 2

F 52 TEBE
+ Spout: 2L E= HO|H7I A5 EEEXZE 5017}

HIO|Ef A0} HZAS WD HO|EIE E22 IS
S0, ATFS E 0| 471X| SR8 HjAE

/M\):/

SNz SO =M Z42| HIo[HE

- open() : Spout?t X =7[3}t & Of ot S =E|= HAEZE MOl 2AZHHO| HAZ x7|3t

: — A-‘—
so| g A

- nextTuple() : ClO|H AEZ SILIE QLM C
- ack(Object msgld) : HIO|H AEE 0| 43X
43 Me2|of Chet =X 2| 7

- fail(Object msgld) : i{'E G| 0| Ef 2 E &l 0| Storm Topology=
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5.2 storm®2| AEHE(2/3)

@ APACHE
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- execute(Tuple input) : 7t Z+M0l HAEZ Boltd| S0 HAMXIE XN2lsts 222 41, B
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5.2 storm?2| AEHE(3/3)
—
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5.3 AEZ 1 23(2/6) '
= d(Shuffle grouping) : RES FA%ZE 2% HE2 LIFM SEQ taskOf

otH, 7|=2X el 24t M| €AY

Task = Task
Task < %j> Task
Task = N Task
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STORM® y ” :
_ 5.3 2E2IEUG/6)

- ZE J&¥(Field grouping) : A5&0A Felot TEQ| 10 M2t F=0| WHE SE7t

Field = X
Task > Task
Field =Y
Task > Task
Field =Z
Task > Task
@5 _18- O==Nlp
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5.3 2E2 1§53 (4/6)
= J1E9(All grouping) : &
AR = FE22 5A
Task
Task <
Task =

N

Task

v

Task

4

Task
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5.3 AER 18(6/6) /M\)\/
-

« H J&¥(None grouping) : # A582 7[sX2z MZ 15EL

. [CtO|AE QE%(Direct grouping) : 22 AE 20| emitDirect() HAES S E810] 522
O

e A2 HEHAES MY X 7t o, CiO|HE AEEHO 2 [MAE AEFNAMP
AE 7ts
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C
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6. 20X S8k

6.1 ME T2 HAE

-

ME o2
- # cd /home/tuser/apache-storm-1.2.2/examples/storm-starter
- # mvn clean install -DskipTests=true

- # mvn package
- # storm jar target/storm-starter-1.2.2,jar org.apache.storm.starter.ExclamationTopology

J 2 storm Ul x \+ 2 Storm Ul x \ +
€) 9| @ | localhost:8080/index.html € ) © | localhost:8080/topology.html?id=ExclamationTopology-1-1540877911 | e |[Q 7@ B ¥ A =
; Topology stats
Nimbus Summary pology
Window 4 Emitted Transferred Complete latency (ms) Acked Failed
10m Os 177777 118508 0
Host | Pot Status Vers 3nomos 338520 225660 0
localhost 6627 Leader 1.22[ 1d0hOmos 338520 225660 0
All time 338520 225660 0
Showing 1 to 1 of 1 entries
Topology Summary Spouts (All time)
Search:
N Id 4 Executors Tasks Emitted Transferred Complete latency (ms) Acked Failed Error Host Error Port Last error Error Time
Name Owner Status Uptime Num workers* Num executors Num t
T word 10 10 112860 112860 0.000 0 0
ExclamationTopology root ACTIVE 4d22h47m8s 3 18 18
Showing 1 to 1 of 1 entries
Showing 1 to 1 of 1 entries
: Bolts (All time
Supervisor Summary ( )
Search:
A Capacity (last  Execute Process Error Error Last Error
Host S d Uptime Slots Us| 1d Executors Tasks Emitted Transferred 10m) latency (ms) Executed latency (ms) Acked Failed Host Port error Time
localhost (log) 2aalcf68-a418-4ea5-ad5c-0322203cad3 22s 4 0 exclaim1 3 3 112800 112800 0.012 0.298 112840 0.190 112860 0

(B T TR Or=NlR
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- 6.2 METZ =8 MH(1/8)

« ExclamationTopology € Topologydi| HiZ &
=
=

- EESEX Q9 O|F= EEIE EEEX|Q JH SEE =0l s

APACHE

/ @ Storm Ul x\ +
('v‘-"@\localhost.SOSO/mdex,html | & HQ M ‘ w8 ¥ A 9 =
Nimbus Summary
Search:
Host 4  Port Status Version UpTime
localhost 6627 Leader 122 2m 19s
Showing 1 to 1 of 1 entries
Topology Summary
Search:
Name Owner Status Uptime Num workers* Num executors Numtasks Replication count Assigned Mem (MB) Scheduler Info
ExclamationTopology root ~ ACTIVE 4d22h47m8s 3 18 18 1 2496
Showing 1 to 1 of 1 entries
Supervisor Summary
Search:
Host = d Uptime Slots Used slots Avail slots Used Mem (MB) Version
localhost (log) 2aa0cf68-a48-4ea5-ad5c-e0322203cad3 22s 4 0 4 2496 122

STORM"

R s

O=2=NUm




6. 0|

6.2 AH J_LE:I_EH A—II:I=|(2/8)

Topology Summary

- Name : EZE2X[7} HIZE[RS I EZSZ2X[0f| ROE O|F
-1d: EZZX|7F A|AE Mottt EZ2X|0 20 k= 171D

- Status : & Ell = active, inactive, killed EE= rebalancing & StLf
- Uptime : EZEZX|7} H{Z£E 0|22 A[ZF

- Num workers : M| EZSZX|0|M ArEE|= X EAr ==

- Num executors : Xl EZZX|0|M AR E|= executor

- Num tasks : 1| EEZX|0M ArE &= 2 =

Supervisor summary

ol
=

- 1d : 2 2H0| =QIE I Supervisor®| Al B0 &|= 1.8 Al HX}

- Host: Y4 SAEQAM 2103 SAE 0|2
- Uptime : Supervisor 7t S A2E0| SFE Al
- Slots : C{AF S AEO| 2K} =

- Used slots : Sl D AENA AHE =l & RX}; =

1

ol
A

o
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6 APACHE
e = 0O STORM
AH = 17 2 AH
6.2 B=Z=2 1T &T(3/8)
B .
' ; HEL= 1A 7
« Window : SA7t 88&|= 4t 7|2t
: . HE== E it A
« Emitted : ==l FE £
S AlO| EH A E = A
 Transferred : otLt O| o] EEZ2 UEE FE +
v, 2 Storm Ul x \ +
€ @ | localhost:8080/topology. html?id=ExclamationTopology-1-1540877911 | & HQ a4 l wB ¥ A QO =
Topology stats
Window 4 Emitted Transferred Complete latency (ms) Acked Failed
10m Os 177777 118508 0
3h Om 0s 338520 225660 0
1d Oh Om O0s 338520 225660 0
All time 338520 225660 0
Spouts (All time)
Search:
Id * Executors Tasks Emitted Transferred Complete latency (ms) Acked Failed Error Host Error Port Last error Error Time
word 10 10 112860 112860 0.000 0 0
Showing 1 to 1 of 1 entries
Bolts (All time)
Search:
a Capacity (last  Execute Process Error Error Last Error
Id Executors Tasks Emitted Transferred 10m) latency (ms) Executed latency (ms) Acked Failed Host Port error Time
exclaiml 3 3 112800 112800 0.012 0.298 112840 0.190 112860 0
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e
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-1d : EEEX|OM T 240 2EHID
- Executor : 2Lt EO| = AlGH T2 20| £~
- Tasks : 2L E O SHEt=l &f

(o]
o (=]
- Transferred : & =l FE9|

2. MEZ=21H HdYH(4/8)
-
- Complete latency : EEZX|QM 5EE "E2|" £ 2T Na|st=0 22l o Al
- Acked : M2Xo =2 N2|=l EE "E2|" ¢
- Failed : 20| QZE|7| MO MTHSHAHL} A|ZF 2OtEl EZ "Eg|"9| &
« Spouts

B8 -
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6. 20| e

6.2 MEZ 21 MH(5/8) .
@
« Bolts
- 1d : E%EXIOM Td /2240 22D
- Executors : S2E0| €& A Z2OFMO|
- Tasks : Oﬂ S FE A

A
= T
- Emitted : %EOM HiZel &2
- Transferred : EEOM HESE &2 =
- Execute latency : £20| execute HAE0|A EHH T A|ZF
AL
T

- Executed : H2|= E0{2= EZQ|
ackot=0| Z2l= o Al

[ok ][
o
>t
|J|0
ale ru
R
rn
ot

- Acked : EE7

EE
- Failed : = E7I H1fot T2

(B2 - 29 - O==nNlUr
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6.2 MExm 2 ]34 MH(6/8)

APACHE
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-

« /examples/storm-starter/src/jvm/org/apache/storm/starter/ExclamationTopology.java

£ 21818t $F TopologyOilAl= CHBt 20| Bolt Fo

public class ExclamationTopology {

public static class ExclamationBolt extends BaseRichBolt {
OutputCollector _collector;

@0verride
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {
_collector = collector;

}

@0verride

public void execute(Tuple tuple) {
_collector.emit(tuple, new Values(tuple.getString(@) + "!!!"));
_collector.ack(tuple);

}

@0verride
public void declareQutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));

}

public static void main(String[] args) throws Exception {
TopologyBuilder builder = new TopologyBuilder();

builder.setSpout("word", new TestWordSpout(), 1@);
builder.setBolt("exclaiml”, new ExclamationBolt(), 3).shuffleGrouping(“"word");
builder.setBolt("exclaim2”, new ExclamationBolt(), 2).shuffleGrouping(“exclaiml");

Config conf = new Config();
conf.setDebug(true);

if (args != null && args.length > @) {
conf.setNumbiorkers(3);

StormSubmitter.submitTopologyWithProgressBar(args[@], conf, builder.createTopology());
}

else {

LocalCluster cluster = new LocalCluster();
cluster.submitTopology("test", conf, builder.createTopology());
Utils.sleep(10002@);

cluster.killTopology("test");

cluster.shutdown();

* declareOutputFields() : ExclamationBolt7} word2f= otLte| HEE Lf ELf =& M A

O==nlr
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6.2 MEZ 2= HH(7/8)

« TopologyBuilder builder = new TopologyBuilder();

- TopologyE BuilderE &3l Tt

* buildersetSpout("word", new TestWordSpout(), 10);
- TestWordSpoutO|2t= Spout ClassOfl word2t= 0|58 €0 &&
« buildersetBolt("exclaim1", new ExclamationBolt(), 3).shuffleGrouping("word");

- #l0| A AE et words spout= shuffleGroupingO|2t= &4 2 = ExclamationBolt2t= Bolt Class=
HLj1 0|52 exclaim1 22 A7

» buildersetBolt("exclaim2", new ExclamationBolt(), 2).shuffleGrouping("exclaim1");
- #l0f| A 2782t exclaim12 shuffleGroupingstO] O 10| = =Z0| ExclamationBolt2 211 1 O|§=

exclaim2l 2 AN

(B2 -31- O==nNUp
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B
« prepare(): bot2FH HELHX[= FZ=0 AF& == OutputCollectorgl= &4l= 0|2 Z=H|
« excute(): boltZ2 =02 FE2 ¢ 7H4 ZOtA excute()LHQI RN HEI, ExclamatlonBoItOH
i

o
A
E
rlo
rn
MU[H
Q
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Q
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o
I
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« declareOutputFields() : ExclamationBolt7} "word"2t= StLIS| HEE LW ELHES M A

public class ExclamationTopology {

public static class ExclamationBolt extends BaseRichBolt {

OutputCollector _collector;

@verride
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {

_collector = collector;

@verride
public void execute(Tuple tuple) {
_collector.emit(tuple, new Values(tuple.getString(@) + "!!!"));

_collector.ack(tuple);

@0verride
public void declareOutputFields(OutputFieldsDeclarer declarer) {

declarer.declare(new Fields("word"));

(B2 - -32- O==nNUp
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