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java -version

java version "1.6.0_26"

Java(TM) SE Runtime Environment (build 1.6.0 26-b03)

Java HotSpot(TM) Server VM (build 20.1-b02, mixed mode)
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<project xmlns="http://maven.apache.org/POM/4.0.0"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="http://maven.apache.org/POM/4.0.0

http://maven.apache.org/xsd/maven-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>
<groupld>storm.book</groupld>
<artifactld>Getting-Started</artifactld>
<version>0.0.1-SNAPSHOT</version>
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<build>
<plugins>
<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven-compiler-plugin</artifactid>
<version>2.3.2</version>
<configuration>
<source>1.6</source>
<target>1.6</target>
<compilerVersion>1.6</compilerVersion>
</configuration>
</plugin>
</plugins>
</build>

<repositories>

<!l-- Repository where we can found the storm dependencies -->
<repository>
<id>clojars.org</id>
<url>http://clojars.org/repo</url>
</repository>
</repositories>

<dependencies>

<!-- Storm Dependency -->
<dependency>
<groupld>storm</groupld>
<artifactld>storm</artifactld>
<version>0.6.0</version>
</dependency>
</dependencies>
</project>
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Example 2-1. src/main/java/spouts/WordReader.java

package spouts;

import java.io.BufferedReader;

import java.io.FileNotFoundException;

import java.io.FileReader;

import java.util.Map;

import backtype.storm.spout.SpoutOutputCollector;

import backtype.storm.task.TopologyContext;

import backtype.storm.topology.IRichSpout;

import backtype.storm.topology.OutputFieldsDeclarer;

import backtype.storm.tuple.Fields;

import backtype.storm.tuple.Values;

public class WordReader implements IRichSpout {
private SpoutOutputCollector collector;



private FileReader fileReader;
private boolean completed = false;
private TopologyContext context;
public boolean isDistributed() {return false;}
public void ack(Object msgld) {
System.out.printin("OK:"+msgld);
}
public void close() {}
public void fail(Object msgld) {
System.out.printIn("FAIL:"+msgld);
}
/**
* The only thing that the methods will do It is emit each
* file line
*/
public void nextTuple() {
/**
* The nextuple it is called forever, so if we have been readed the file
* we will wait and then return
*/
if(completed){
try {
Thread.sleep(1000);
} catch (InterruptedException e) {
//Do nothing
}

return;

}

String str;

//Open the reader

BufferedReader reader = new BufferedReader(fileReader);

try{

//Read all lines

while((str = reader.readLine()) != null){
/**
* By each line emmit a new value with the line as a their
¥/
this.collector.emit(new Values(str),str);

}

}catch(Exception e){

throw new RuntimeException("Error reading tuple",e);
Hinally{

completed = true;



}
/**
* We will create the file and get the collector object
*/
public void open(Map conf, TopologyContext context,
SpoutOutputCollector collector) {
try {
this.context = context;
this.fileReader = new FileReader(conf.get("wordsFile").toString());
} catch (FileNotFoundException e) {
throw new RuntimeException("Error reading file
["+conf.get("wordFile")+"]");
}
this.collector = collector;
}
/**
* Declare the output field "word"
*/
public void declareOutputFields(OutputFieldsDeclarer declarer) {

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

}
TEAT AT spout #5111 2 — A 7775 /& void open(Map conf, TopologyContext
context, SpoutOutputCollector collector). J5i%kH IS4 & TopologyContext, ‘B & T Airf 1
topology ##f5: conf X} %, ‘EfE topology & X [FIH &4 7 ; SpoutOutputCollector, ‘& 1#i15
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public void open(Map conf, TopologyContext context,
SpoutOutputCollector collector) {
try {
this.context = context;
this.fileReader = new FileReader(conf.get("wordsFile").toString());
} catch (FileNotFoundException e) {
throw new RuntimeException("Error reading file ["+conf.get("wordFile")+"]");
}
this.collector = collector;
}
FERATTid, WATHEIE T reader, EMITECAF. A RN T LI public void
nextTuple(), fEIXAJ7iEBIRATARFEAE bolt AMFRIIME . TEFRATHIGITFH, XNk
I HARAT KN —AME
public void nextTuple() {
if(completed){
try {
Thread.sleep(1);
} catch (InterruptedException e) {



//Do nothing

}
return;
}
String str;

BufferedReader reader = new BufferedReader(fileReader);
try{
while((str = reader.readLine()) != null){
this.collector.emit(new Values(str));
}
}catch(Exception e){
throw new RuntimeException("Error reading tuple",e);
Hinally{
completed = true;
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public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));
}
X HJATA B bolt Kkt —AMEk, 4474 word.
FE BA1SE I public void execute(Tuple input) /7%,  7EIX BN 1) 6 2H K 4 ab 22 -
public void execute(Tuple input) {
String sentence = input.getString(0);
String[] words = sentence.split(" ");
for(String word : words){
word = word.trim();
if(!lword.isEmpty()){
word = word.toLowerCase();
//Emit the word
collector.emit(new Values(word));

}
// Acknowledge the tuple

collector.ack(input);
}
H AT BT AR - 1 T Lhd i A B B 44 I B A FE AR S collector X GRS .
FEREAS TCHAAL BESE RS 5 collector HY ack() 5 240 FI K& B AL B BT A 58 . AN 2R 1% T
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Example 2-2. src/main/java/bolts/WordNormalizer.java
package bolts;
import java.util.ArrayList;
import java.util.List;
import java.util.Map;
import backtype.storm.task.OutputCollector;
import backtype.storm.task.TopologyContext;
import backtype.storm.topology.IRichBolt;
import backtype.storm.topology.OutputFieldsDeclarer;
import backtype.storm.tuple.Fields;
import backtype.storm.tuple.Tuple;
import backtype.storm.tuple.Values;
public class WordNormalizer implements IRichBolt {
private OutputCollector collector;
public void cleanup() {}
/**
* The bolt will receive the line from the
* words file and process it to Normalize this line



*

* The normalize will be put the words in lower case
* and split the line to get all words in this
*/
public void execute(Tuple input) {
String sentence = input.getString(0);
String[] words = sentence.split(" ");
for(String word : words){
word = word.trim();
if(lword.isEmpty()){
word = word.toLowerCase();
//Emit the word
List a = new ArrayList();
a.add(input);
collector.emit(a,new Values(word));

}
// Acknowledge the tuple

collector.ack(input);

}

public void prepare(Map stormConf, TopologyContext context,

OutputCollector collector) {

this.collector = collector;

}

/**

* The bolt will only emit the field "word"

*/

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));
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package bolts;
import java.util.HashMap;
import java.util.Map;
import backtype.storm.task.OutputCollector;
import backtype.storm.task.TopologyContext;
import backtype.storm.topology.IRichBolt;
import backtype.storm.topology.OutputFieldsDeclarer;
import backtype.storm.tuple.Tuple;
public class WordCounter implements IRichBolt {
Integer id;
String name;
Map<String, Integer> counters;
private OutputCollector collector;
/**
* At the end of the spout (when the cluster is shutdown
* We will show the word counters
*/
@Override
public void cleanup() {
System.out.printin("-- Word Counter ["+name+"-"+id+"] --");
for(Map.Entry<String, Integer> entry : counters.entrySet()){
System.out.printin(entry.getKey()+": "+entry.getValue());

}
/**
* On each word We will count
*/
@Override
public void execute(Tuple input) {
String str = input.getString(0);
/**
* If the word dosn't exist in the map we will create
* this, if not We will add 1
¥/
if(!counters.containsKey(str)){
counters.put(str, 1);
lelse{
Integer ¢ = counters.get(str) + 1;
counters.put(str, c);
}
//Set the tuple as Acknowledge
collector.ack(input);



/**
* On create

*/

public void prepare(Map stormConf, TopologyContext context,
OutputCollector collector) {
this.counters = new HashMap<String, Integer>();
this.collector = collector;
this.name = context.getThisComponentld();
this.id = context.getThisTaskld();

public void declareOutputFields(OutputFieldsDeclarer declarer) {}
}
execute J7 15 map RYCEERITHEHIA . 24 topology 45 W IR, cleanup() 7 ¥ 4% A FH 3F:
BATEIH ) map. (X & — AR, 5 RIHRBIZLE cleanup() /7% 58 1A R %
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TopologyBuilder builder = new TopologyBuilder();

builder.setSpout("word-reader",new WordReader());

builder.setBolt("word-normalizer", new WordNormalizer()).shuffleGrouping("wordreader");

builder.setBolt("word-counter", new WordCounter()) shuffleGrouping("wordnormalizer");
spout Fl bolts i id shuffleGroupings ALK . X Fi4)4H (grouping) 5 ifF storm 7RIS s AT H
Prah riZ 18 CABEHL A1 i 7 SRR TH B
&, HHY topology AL E ) Config X%, ZALE BT S SEMRICE &4 H
I prepare J72 K% I P 4h R

Config conf = new Config();

conf.put("wordsFile", args[0]);

conf.setDebug(true);

SHEEY spout EZELA 4 KB JE T wordsFile, KDNAREIT KILFE T AT LA debug JE 1A



true. 24 debug 4 true I, storm ] EN 45 a5 ¥ T A T4 B, debug B3 %) T Hifi# topology
BRI AN,
IEMETAER RN, R #F LocalCluster SKIZ4T topology. fEAE;“IANiH, topology RF4EM)
AT, AEXTTRAMII TR AT ELR AT topology J LAY EMEARTAT LA 45 R
LocalCluster cluster = new LocalCluster();
cluster.submitTopology("Getting-Started-Toplogie", conf, builder.createTopology());
Thread.sleep(2000);
cluster.shutdown();
B F1IZ1T topology 14 F createTopology A1 submitTopology, HEHR P #>(topology 1&1T 1EANH]
i), SRJE I KRR IF L topology .
Bl 2-3 KA EE] .
Example 2-3. src/main/java/TopologyMain.java
import spouts.WordReader;
import backtype.storm.Config;
import backtype.storm.LocalCluster;
import backtype.storm.topology.TopologyBuilder;
import backtype.storm.tuple.Fields;
import bolts.WordCounter;
import bolts.WordNormalizer;
public class TopologyMain {
public static void main(String[] args) throws InterruptedException {
//Topology definition
TopologyBuilder builder = new TopologyBuilder();
builder.setSpout("word-reader",new WordReader());
builder.setBolt("word-normalizer", new WordNormalizer())
.shuffleGrouping("word-reader");
builder.setBolt("word-counter", new WordCounter(),2)
fieldsGrouping("word-normalizer", new Fields("word"));
//Configuration
Config conf = new Config();
conf.put("wordsFile", args[0]);
conf.setDebug(false);
//Topology run
conf.put(Config. TOPOLOGY_MAX_SPOUT_PENDING, 1);
LocalCluster cluster = new LocalCluster();
cluster.submitTopology("Getting-Started-Toplogie", conf,
builder.createTopology());
Thread.sleep(1000);
cluster.shutdown();



KB~ T

PR BB AT R 55— Ntopology | UM AR EL & i 57 | 34 src/main/resources/

words.txt 7 H IR RATH —/N 5, /R0 DLHIX Ny 21217 topology:
mvn exec:java -Dexec.mainClass="TopologyMain" -Dexec.args="src/main/resources/
words.txt"

B, PRAT LA I word.txt U

Storm

test

are

great

is

an

Storm

simple

application

but

very

powerful

really

Storm

is

great

FEHET, IRMZE BRI B % .

is: 2

application: 1

but: 1

great: 1

test: 1

simple: 1

Storm: 3

really: 1

are: 1

great: 1

an: 1

powerful: 1

very: 1

FERXA TR, VR R 7RSS S — A E I SRR AR R H B0 IR

ALV GRS R RGP 45 R BCE R IR AT TAE . XA T, ARAT BLEE ST A

WordCounter #5245 .
builder.setBolt("word-counter", new WordCounter(),2)

.shuffleGrouping("word-normalizer");
WMPAREFISATIERR, K E 2

-- Word Counter [word-counter-2] --



application: 1
is: 1

great: 1

are: 1
powerful: 1
Storm: 3

-- Word Counter [word-counter-3] --
really: 1

is: 1

but: 1

great: 1

test: 1
simple: 1
an:1

very: 1

AIEW Y AR IEAT BEIX AR Gy (TESEBRrh, 48R, RN SEBBEATEMIZ NS ). HEEXK
BLFE AR 6] is A great 7ERE> WordCounter SEA HR & B TR 77— IR AT AWE? 4
YR8 shuffleGrouping FII, FRE:1F storm LLBEHL A1 11 77 OB A 5 1 8 2% 2R 1 bolt
S AEIXAME R, S AUAH [F] A B TR K 2 AH [F] () WordCounter & BEERAR . R 7SI
N, ARET LUK shuffleGrouping("wordnormalizer”)#e % fieldsGrouping("word-normalizer”,new

Fields("word")). =i — T HEMIBITET RBIUES K. IRSERENETEREZ KT

Iy HRH SR N

7

FATEZLTHE 1 storm AHURAE B AT REBRA AR AR, BLEH storm JFA ¥ 5 KA &
o PRUZER] T HZ KT storm AN, IXLMESIRATRAES FORIETTIRNFRE

=% Topologies

EARZE R, JREE R EFETE—1 storm topology HIA R ALAEZ [a)fE# e, DL EFEE—A

iB47 1) storm SEHE_EHBE topology.

i

FEBLTF > topology I, R 08 Y B B 2 A 1
EFEYE bolts TH 7). Wi IR E 7R bolt Y B MR LE T NIX LEF A EAETE %

o A,

R 1"
o,n
L
| s
ﬂ

SCEAEAE AT 2 18] EFE A H (i

=G AT BUR S AN IE — S B . i 73 4 SO VR IRA T B S TR L 3t



IEIFEAES T EEIN, 3 topology i SUHIMS R 1 AL BLE LS T

builder.setBolt("word-normalizer", new WordNormalizer())
.shuffleGrouping("word-reader");

TE_ L ARhg A, 7F topology builder F¥%E T —> bolt, #AJE K1 EN shuffle 7724, i
oy Ul A IRAE R ID AENSE, FF B SE RN A S, BT o Al s
oo

T o
i o,
s
w s
2
~ & InputDeclare 1] LU A 1k — N, [F] ISR AT CLR AN B9 7 20K 434
Shuffle 41

Shuffle 73412 e i ) 73 4005 3o EAEH— NS AIRALF), IRALAF =R ool 21— Rl
PR bolt FFHA TREE N P U IS AR A ol

Shuffle 73 4% T HUR T BRAE G A BRAE ARG . 2RI, W RIRAEAS RERRENL A7,
AR R AR E RO 1], AR R 25 RS A AR R 232

Fields 4341

Fields 77 ZH SO VFARFE T 0 AT — AN 2 N ok I e A E AR R I£ 3 bolts. ‘B iR — MRS
WA A e N ESE G AR SR BIAEEIT bolt. B3 SIE BRI RG], SRR B a4 420
i, word-normalizer bolt & /& 2344 TG AN 5 7 1) L iA] — ke 3% 2 AH [E] 1Y) word-counter bolt 5K
B,

builder.setBolt("word-counter", new WordCounter(),2)
fieldsGrouping("word-normalizer", new Fields("word"));

P
[
* fields 7920 A BT B3 2R YR A A R B B
All 34

All 73 2R GERFAS TOAL I — 43 B DL BI0 bolt BIPTE L] B X P 1Ak KRR bolts
RIEE T, B, RIRTFEZERIFZEAE, RAT UKL — R4S 5 2T A 1) bolts. 7£
SRR R, ARRT LB AR all o 2R B INTE 7 o B 2 A ) T BE( UL Topologies 7
1)
public void execute(Tuple input) {
String str = null;



try{
if(input.getSourceStreamld().equals("signals")){
str = input.getStringByField("action");
if("refreshCache".equals(str))
counters.clear();
}
}catch (lllegalArgumentException e) {
//Do nothing

}
TATVHGID T — A SR A WA B IR R - Storm 25 7 FRATT RS B i 44 FRIIAE R R BB AR (W SRARAS i
ETRH B A AT, R4 T2 default”); 2 — AN B 115 ORI 2 4L iR,
AEANRX AN 5 AT EH (S S
1 topology & X H', RN 55— AN 23R THEL bolt k¥4 JuZH M signals-spout it A 1% 3]
XA bolt [T 541 .

builder.setBolt("word-counter", new WordCounter(),2)

fieldsGrouping("word-normalizer", new Fields("word"))

.allGrouping("signals-spout","signals")

Signals-spout [JSZE ] LLTE git 5 4R 3.

HE a4

PRa] PLd i SE R backtype.storm.grouping.CustomStreamGrouping $% F R SEEAR I H & XI5
Ho & 7 IRIGE R TTAR AR (L) bolt YL HIALT) o
FAVE B T BORBIRNS STTHBEAT o 21, SRR AE R BEIT Sk () BRI AR [F] Y bolt
.
public class ModuleGrouping implements CustomStreamGrouping, Serializable{
int numTasks = 0;

public List<Integer> chooseTasks(List<Object> values) {
List<Integer> boltlds = new ArrayList();
if(values.size()>0){
String str = values.get(0).toString();
if(str.isEmpty())
boltlds.add(0);
else
boltlds.add(str.charAt(0) % numTasks);
}

return boltlds;

public void prepare(TopologyContext context, Fields outFields,
List<Integer> targetTasks) {



numTasks = targetTasks.size();

}
YR AT LA 2—™ CustomStreamGrouping i B S2EL,  7E1X B FRAT 1M FIAT 55 HO 0 & Rox 5]
FI 58— AT IR AU HURE,  H sk pe e WA bolt K 20X AN 7o 4 .
BAFR Ry, #8505 Azl word-normalizer 432 .

builder.setBolt("word-normalizer", new WordNormalizer())
.customGrouping("word-reader", new ModuleGrouping());

Direct 740

XN IR w2 AN 2B e e L 2 . ST — N2 AL, PR T E g s — A
FAREREEA bolt WA .. N FR direct 4340, 7E WordNormalizer #, ff emitDirect
FiFARE emit vk

public void execute(Tuple input) {

for(String word : words){
if(lword.isEmpty()){

collector.emitDirect(getWordCountindex(word),new Values(word));

}
// Acknowledge the tuple

collector.ack(input);
}
public Integer getWordCountindex(String word) {
word = word.trim().toUpperCase();
if(word.isEmpty())
return O;
else
return word.charAt(0) % numCounterTasks;
}
1t prepare J7VAH H H HARME S HIEE:
public void prepare(Map stormConf, TopologyContext context,
OutputCollector collector) {
this.collector = collector;
this.numCounterTasks = context.getComponentTasks("word-counter");
}
fE topology HIE X H1, $i 58 WUkt 1 ELI%E 7041 -
builder.setBolt("word-counter", new WordCounter(),2)
.directGrouping("word-normalizer");



Global 4341
Global 7 4K A PR S 77 AR I e 4 R G631 — AN BT H A S5 (REIHE, 1D SR AT S%)
None 73#H

15 IXAZE AR B (storm JRA 0.7.1), 8 IR 73 415 {8 Y 22 TUA)” Shuffle 73 241752 —FE 1
sz, BHRXANAR, RERSAR TR .

LocalCluster versus StormSubmitter

FIHAT9LE, URAEA T AU LocalCluster FBCHRAE /R AS Hiu R HL i 3247 topology . 7EARHY
i HLIZ 4T storm AR S /R W LA DT AR ) 3a 4T A AN [RI ) topologies. {H & 4R 4842
AR topology E|—/NMIEFEIZAT ) storm SEHERT EAFENE? storm I — M BB HUFF R HEAT
R [#) topology F|—/™SERrf EfE i mﬁfe‘r%lﬁ’] 175 244 LocalCluster 122504
StormCommitter J H. 4417 submitTopology 7775, 1XANJ774 41 50K topology $2738 B 4E#F .

PRAT L B R LAY ) B -

//LocalCluster cluster = new LocalCluster();

//cluster.submitTopology("Count-Word-Topology-With-Refresh-Cache", conf,
builder.createTopology());

StormSubmitter.submitTopology("Count-Word-Topology-With-Refresh-Cache", conf,
builder.createTopology());

//Thread.sleep(1000);

//cluster.shutdown();

éM/MEFH StormSubmitter [}, YRASGEAZ AR (3 F LocalCluster ARFEIE i ACALD 35 1) 42
B,

PR, ERBEATER A jar, ERAERIZAT storm 75 1 b iy 21258 topology I # A%
BIAVRAE ] maven, VRME— 75 EH)— 2 2O AN, RaisiT TR
mvn package
— BARA TV T jar, 1 storm jar T2 KEE4C topology (7R 55 A FRARS AIIE B 2235
storm % ). 1A & storm jar allmycode.jar org.me.MyTopology argl arg2 arg3.
NoRflrh, fE topologies MR LR A Jeiz 47
storm jar target/Topologies-0.0.1-SNAPSHOT.jar countword.TopologyMain src/main/
resources/words.txt
x4, IR _IH?E' A2 topology 2 &EHf.
Bg b/ A RE, BT
storm kill Count-Word-Topology-With-Refresh-Cache



i a

on
“w g
4

* topology 14 FhAEME—1,

i a

on
“w g
)

© BAE storm K, ILER S A

DPRC Topologies

A —FIREE J K topology AR A2 4 A 2Niz 2 F2 1 FH (DRPC), "EXid I storm 437 2 ¥R
JIRPAT AR IS TR (RPC) (LI 3-1). Storm #& 4 T —16 T HK¥Hd DRPC HIMEH . 55—
F&—/MEZ P Ui Al storm topology < [AE N #8217 1) DRPC k5545, 154 topology spouts
IR B R BRI E I S ECRAT o S8 50T B B RN B ., 2RSS AR e
—AME topology i FH 1 K 1D SRR RPC 3K . 24 topology $04TH¢J5 — bolt i, &b
5T RPC BUIE SR ID MIZE R, X345 DRPC AR 555 nl LR [m] 45 5 45 1l 1K) 725 7 3

i &
.‘,“1
“‘I:' :.
© NI DRPC IR SS A AT APATAR 2 s 8. B eR BmT DA — AN HE— FO AR IR
FFR o

Storm g i) 55 — > T A & LinearDRPCTopologyBuilder (FE7~ 4l A FH £1), — N KFH By 2
DRPC topologies i %t . 4% Ktopologyf] i DRPCSpouts--- ' i% 2 DRPCAR 55 8 7 H. A& % B dE
Flltopology 13| 435547 ---topologyit . 2 bolts, 1XAH 1545 B n] DL J5— " boltiR [5] . BTl s
Jin#LinearDRPCTopologyBuilder_ I [ bolts#{ i /7 H44T

YENIZFZE M topology M — AN /i, ARATEARNEE — > RAINE e H S 2. X H 2 —MEERE
A, AB R AT DAAR AT AN R AT AR o A B 1A

Synchronous Call Asynchromous Execution | =l Topology

DRPC Client

[&]3-1 DRPC topology & 7t
Boltf7 41 F) i 1 5 1 -
public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("id","result"));
}
A AiX & topology HME—[Kbolt, "B 41K HRPC IDFILE



execute J7 V2 1 BT HAT HG NI HR A -
public void execute(Tuple input) {
String[] numbers = input.getString(1).split("\\+");
Integer added = 0;
if(numbers.length<2){
throw new InvalidParameterException("Should be at least 2 numbers");
}
for(String num : numbers){
added += Integer.parselnt(num);
}
collector.emit(new Values(input.getValue(0),added));
}
A5 R N bolt i topology I & LU F :
public static void main(String[] args) {
LocalDRPC drpc = new LocalDRPC();
LinearDRPCTopologyBuilder builder = new LinearDRPCTopologyBuilder("add");
builder.addBolt(new AdderBolt(),2);
Config conf = new Config();
conf.setDebug(true);
LocalCluster cluster = new LocalCluster();
cluster.submitTopology("drpc-adder-topology", conf,
builder.createLocalTopology(drpc));
String result = drpc.execute("add", "1+-1");
checkResult(result,0);
result = drpc.execute("add", "1+1+5+10");
checkResult(result,17);
cluster.shutdown();
drpc.shutdown();
}
Bl # Local DRPCX G R AE A HLIZ1TDRPC. $75, fillidtopology builder>kifs MlboltF|topology
A7 Miktopology, FEVRIFIDRPCKT % _F{# FHexecute /512: o

ﬁ@%*AEEB’JDRPCEﬁ%% E L} FIDRPCClient25. DRPCHR%S % B —

A DAKE 2 FIE = 5 I Thrift APL I HAEA Hh B 212 1T DRPCHR 45 25 AP —FEH . AT
&4 topology FlstormEEE, i HbuilderXf % i createRemoteTopology /7 v kA%
createlocalTopology /7¥%, 1% J7 124 F stormPic & H [¥)DRPCHCL & .

ZEJZE Spouts

e, REFE BT topology A [ (spout) 15 i FH S IE AIERE A4S spouts 28 .



AHENE versus AHHEHE

it topology M, — - ZENf 2 AR rb 1) B 2SS 2 B A S . R AN R
ANREAAL B, AR T ZE P X 1K 2 S T Bzt 4, % T4 topology 1Mt 4 . it
LR FERAT A, AR — 2R3 2 B R BN (R W R AR AR B 2511 tweet TH E K
FHEGIHRRRE, BR T R, R DM AR AR R HERR .
fE storm H1, HRIEEEA topology 7 KA LRI B B AT FEMERTT R R T . X8 —
AU R . —NATFER topology W IUAREE ER IR, X HEEZMEE. —MAZ
A AT5E) topology PIRER R —ELHE, HRTFRIBARE . AR BRm nl 5k 5k 2
ft4, storm #RFEAE T HRSLHLE .
N TER spout MURTEENE, AR LLAKIERS A — R IE — AN HE  ID(collector.emit(new
Values(++),tupleld)). ack J77EAN fail J5 kAt oA s I AL AT AL B U 0 ol . HA
HTCHBE A K H AR bolts A E ) bolts AHTERS, TCHA B A D (LS T s 2 T
FEA A ICHEE > bolt).
TCH AR 2 .
. collector.fail(tuple)#% H #5 spout i F
- QS )R H PG P A P ]
PAVE Dbl RBARELLIIRITHIAE 5, ARA W T 75 K
IR ARG RN EHKIEHE
R G RMURZ IR, %1k topology .
PR A g — A 32 100 NBEHLAE 55 1D 1) spout Fl—AN2252 ¥ 76 2H 80% A AL EE 2 T bolt(fR
F LATE ch04-spout 7= 51 4 21 58 il 87 1) « VR4 F Map SEELEY spout KA A2 55 1 B o4,
ERE G A BRI A S 1
public void nextTuple() {
if(!toSend.isEmpty()){
for(Map.Entry<Integer, String> transactionEntry : toSend.entrySet()){
Integer transactionld = transactionEntry.getKey();
String transactionMessage = transactionEntry.getValue();
collector.emit(new Values(transactionMessage),transactionld);
}
toSend.clear();
}
}
W RATAE W B SR IR, IR AR SE 5 B EAHRER ) 1D JF HoR e E N —A T
HHE, RIEEZHE B . AR map I clear &% 4], KN nextTuple, fail Fl ack &Mk
— B map 773 9F HEATTHEAR R 22 Hig AT .
YEFF IS map RIS EE R IR IRZE i BAREA5E 5 A R IXE - ack TN EEAS
PFRAPMER T2 5HH R .
public void ack(Object msgld) {
messages.remove(msgld);
failCounterMessages.remove(msgld);
}
fail J7 5o /& 75 B R A O B EE Y MR UK 2 iF 24 1L topology o



' M0R1E topology HEA all 4413F FLAEAT bolt (S BIRIEIIN 1%, spout [ fail
THEW AR .
public void fail(Object msgld) {

Integer transactionld = (Integer) msgld;

// Check the number of times the transaction has failed

Integer failures = transactionFailureCount.get(transactionld) + 1;

if(fails >= MAX_FAILS){

// If the number of failures is too high, terminate the topology
throw new RuntimeException("Error, transaction id ["+
transactionld+"] has had too many errors ["+failures+"]");

}

// If the number of failures is less than the maximum, save the number and re-send

the message

transactionFailureCount.put(transactionld, failures);

toSend.put(transactionld, messages.get(transactionld));

LOG.info("Re-sending message ["+msgld+"]");

}

o, KB 5 RMHIRE . R — N5 RMOKRZ K, il —> RuntimeException SR 1k
B ATAER] worker o 75 0|, SRAF JIB U B AC 51 )5 R 2] toSend BAF1), IXFE 24 nextTuple
T3 P B S BRI IR

i a

3

2 storm 4 R RAPIRAS BT LU ATE P 7 A (R0 S RRE IR A k) I L
2 RURIAE, AR B RPTE CARMFRIE R .

Storm Jje —MUERIKI RS . WR—DFFEWIH, topology 2KkM, {HJE storm ¥LL—
WEPIRSEFE A, XAEE A LLEF K E .

KRB
XEARRE 2L R R spouts HIJTIE, BTN L ANIEA RO C 20 .
HEEE

FEEHGERR 2R, spout FLEEIER ] —/MH B S S (LKA 4-1),
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K 4-1 EFEEHN spout
TP G I T B, RE S 2 T SRR A — AN AR I R N ) B B % LN o — A P A R
s 48— IME A S BRI I HLAEEES topology A& i I rp Al RS —ELAg B . —
MARFNI RS AE—A topology TVAIBAT EIMINIIR . — NPT EN i & 42 — AN
JITA V6 A2 JE SIS A R P T 2 A
YER—A w1, BIE— spout KAd ] Twitter Streaming API 2HX Twitter . Spout ¥ B 4%
HEARBE T SRS R APl B I RS 2 3L 15 track ZE (LA Twitter T
U A SCRS) A UC L Y] tweetso. SEHEI 78] 0] PATE Twitter 25 1 github U2 [ _E4K.21,
Spout MHAC B X G IR EERE S B (track, user, and password)F H.G1IZ—/31] API &R (1
XA, f#H Apache ff) DefaultHttpClient). ‘& MIZEFZHPAERIEEUAT, $1Z4T M JSON #%
T java MR, RIERATE.
public void nextTuple() {
//Create the client call
client = new DefaultHttpClient();
client.setCredentialsProvider(credentialProvider);
HttpGet get = new HttpGet(STREAMING_API_URL+track);
HttpResponse response;
try {
//Execute
response = client.execute(get);
StatusLine status = response.getStatusLine();
if(status.getStatusCode() == 200){
InputStream inputStream = response.getEntity().getContent();
BufferedReader reader = new BufferedReader(new
InputStreamReader(inputStream));
String in;
//Read line by line
while((in = reader.readLine())!=null){
try{
//Parse and emit
Object json = jsonParser.parse(in);
collector.emit(new Values(track,json));
}catch (ParseException e) {
LOG.error("Error parsing message from twitter",e);



}
} catch (IOException e) {
LOG.error("Error in communication with twitter api ["+get.getURI().toString()+"],
sleeping 10s");
try {
Thread.sleep(10000);
} catch (InterruptedException el) {

X LR IEAERE nextTuple J73%, BT MR MARIAT ack Fl fail J7ik. £ESEFRI R
R, FRATHEREARAE — A B A 2R TRt o A8 N BB BA B R AZ 345 2 (R 7T LALE 34 T
# T — S nB1”Enqueued Messages” 112 I EREM) -
XARGF!
PRAg F— > B spout 2L Twitter. WISEARIFATARIK) topology, VREFH £ spouts i HL
7] — AR RS 7y, A =B S T EA AR 2N IR B N R B FE R AT IRV AL HEWE ? storm
B — N8R RE SR AR AT LAMATATT 444 (spouts/bolts) iJ7 ] TopologyContext. i ix M,
AR AT LALE R spout SEAI2 181 K143 o
public void open(Map conf, TopologyContext context,
SpoutOutputCollector collector) {

//Get the spout size from the context

int spoutsSize =

context.getComponentTasks(context.getThisComponentld()).size();

//Get the id of this spout

int myldx = context.getThisTaskIindex();

String[] tracks = ((String) conf.get("track")).split(",");

StringBuffer tracksBuffer = new StringBuffer();

for(int i=0; i< tracks.length;i++){
//Check if this spout must read the track word
if( i % spoutsSize == myldx){

tracksBuffer.append(",");

Ay

tracksBuffer.append(tracksli]);

}
if(tracksBuffer.length() == 0) {

throw new RuntimeException("No track found for spout" +
" [spoutsSize:"+spoutsSize+", tracks:"+tracks.length+"] the amount" +
" of tracks must be more then the spout paralellism");
this.track =tracksBuffer.substring(1).toString();



}
IR AR, VR A AT DR SRR R AR &5 o A R R AR AT DA I FH A A ) 37 55 -
B, M web IS5 &HHCHE H SO, WA 4-2.

Message Emitter

Kl 4-2 B3NS Ay
TERTIAIGFrh, ARIESE spout B — AR JE ENT &A% o VR AT A R AH R 772 R 2 21—
ANAREN B W ik — AR [R] R GERYES % 51 3R o 2 P PR 2 A I 51 36 () AR A4 I ST AN B
R, B, 2N web JRSS SRUEE H G U, web IRSS2S 05K A RERE A I A2k . 24
—A> web IRZ A BN, PREZS I B A4 I N E AL — Y spout. LI 4-3.
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L spout F7H B RS ARIER:, MARMKKTTR. RIE1T spout

HIERREHERE 7, storm AETNMINLES HE ¥ E 3h1% spout, A spout SR g A7 iH B & 51 45 b
B RS ZRARATE spout FITAE BIHLAS R 2% AR 1] B o

BAZH B
B ANTNEREHIRT spouts B —MNHEBA RS, %R0 TH BRI 3R I0H B IR E R

Bt spouts T %% . MEAHRA RSO0 52 E R EAMED spouts ANEUHEIR 18] ) a] 1. fRZ i
AR AT DAL HE AR A 2 BA S AT B B 3K RS VRAN 75 B RTEAE AT 58 118 B R S 2 HY)



Spout Connection

[ 4-3 PLHEEREY R
AR VRN RBIR 5 8 L R T o R 1 R A T B R R R
HARK AR AL BRI N T — 2.

[ 4-4 SR T AR

Message Quene
Emitters

Kl 4-4 ffFHHEN R St

A
ay

“‘I:' :.
*PRAT EASE AR LB A A S (R A >R el 0 8 S BB I A% 21 spout B i
SEZ BRI RAEBNI B AT HIAL B, FEZ A spouts BRI 73V

PR AL Redis S EATTH Java [ Jedis MFHFIA R GE RG] FEXAMI T, fREgE L
—ANHEAABEE A ARFAIEIREE H &, B lpush FATHE2IBAFH, ] blpop K
FVFIREERF— MR WRIRAE Z AR, S H] blpop H3 /R LATEM A7 ZWOE B

M Redis HHHEINE B, REAEH —N1E open spout A1 B 2R A (i F — N 2R A2 Ikt S
5E nextTuple J7VEFT7E ) EIEIL) o

new Thread(new Runnable() {

public void run() {
while(true){

try{



Jedis client = new Jedis(redisHost, redisPort);
List<String> res = client.blpop(Integer.MAX_VALUE, queues);
messages.offer(res.get(1));
}catch(Exception e){
LOG.error("Error reading queues from redis",e);
try {
Thread.sleep(100);
} catch (InterruptedException el) {}

}
}).start()

AR IE— H 2 SLIERTF BT blpop it 4. 410 BHERICEIN, EHaamE—4
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 BAHE AL spout FRIEIFE LR, FIAEA spout IEAT MR AL
Ferfo HHAIEIRZ LA, FUF RN AT . 2085 Loy A 300 U5 2UHE storm SR
QI 2 R

£ nextTuple J7i%HT,  VRME—Z I R HZH BIFF OB BT
public void nextTuple() {
while(!messages.isEmpty()){
collector.emit(new Values(messages.poll()));
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IEWRE 2, bolts /&A™ storm FREAH USCHLLIF . fEATF, JIORE S bolt (I/E
A ], bolt BTG, AL BRI E AT — LR i
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Bolt J& —Fiefs To LA v A\ 3 HLii it Jo 4l ke LA o MR SEEL— bolt [FIEf, fRiE
S IRichBolt #21 . Bolts 7R 7 vl asd i, ¥ HI4LZ topology H1, FHHEZZ BAEHFH
] master ML, FEREIZAT workers K541 bolt, ' L/ prepare J7i%, SRJGITHALFE
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 BEHE X bolt, YRTEEALE HIGE T ik W E S EOF LR e R NSl &,
XFEEATATEALE bolt # 4R 38 EAMENS FP AL -

Bolt 4514

Bolts L& 41 F 77
declareOutputFields(OutputFieldsDeclarer declarer)
E X 1Zbolt i) A 2
prepare(java.util.Map stormConf, TopologyContext context, OutputCollector col
lector)
TEbolt T 46 Ak P 76 2H Fi 45 1 FH o
execute(Tuple input)
Wb 3R — A BB\ T2
cleanup()
4 bolt Kt £ 5% PN 1 H
KB R AT 0 B BRI bolt 73451«
class SplitSentence implements IRichBolt {
private OutputCollector collector;
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {
this.collector = collector;
}
public void execute(Tuple tuple) {
String sentence = tuple.getString(0);



for(String sentence.split(" ")) {
collector.emit(new Values(word));

}
}
public void cleanup() {
}

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));

}

IEURE BIW, 1Zbolt@dEH B M. (H3 —1RARX M TR AH SR X EWE
RiZbolt T HF R K EF T — 416 B-—-FUOZHE B R M T 8038 AL S L7 T -
FEAE T B spout & AGE AN 2L EE,  H B P bolts Fspoutsth AN 2>
LR T, R I HE Mopology 1 H 2 A& BB PR AL B o

T[4 Bolts versus A~H] g Bolts

UNRTIA , storm A OR H spout A8 B4 56 H B AR HITH bolts S8R ALBE X2 — i it 5 &,
ERAE VR T EPUE BRI bolts i URTH AR AL BRI .
Topology 7& M B (Judll)&id — 5kl 2% 70 SO R I 46 fb . REANGE S0 ack(7o4H) Bk
fail(Jo ), IX ¥ storm ENTE— AN B2 A A IS5 R I Hm 5077 42 1% 78 B 11 spout X spouts.
[X4 storm topology & 177 — /MR AT IR, RIGIC FF R 1 spout S I i 7 =02
FEH BT A S — ARG spout W51 A XASEOR I MEE E o B SUUR IR Y
SplitSentence bolt, XA & T LA LR IE B AL
class SplitSentence implements IRichBolt {
private OutputCollector collector;
public void prepare(Map conf, TopologyContext context, OutputCollector collector) {
this.collector = collector;
}
public void execute(Tuple tuple) {
String sentence = tuple.getString(0);

for(String sentence.split(" ")) {
collector.emit(tuple, new Values(word));
}
collector.ack(tuple);
}
public void cleanup() {
}

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));

}
i KA R BARIT ZAE collector.emit() 15F). BB ATIAIRRIN, &% ndlfE15 storm AI LA
KRG spout I . collector.ack(tuple) A1 collector.fail(tuple) 5 I spout £F45TH B KA T 11
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A E R B AIE— Aol KB 5 TTH SR K emit TR

List<Tuple> anchors = new ArrayList<Tuple>();
anchors.add(tuplel);

anchors.add(tuple2);

_collector.emit(anchors, values);

THEE, AR E—S bolt BEARINEE KM, E4iBEw, I+ HbFRpidies A it—14 o
H, BWHESHIFTA spouts FR A .

i8id IBasicBolt 3k H3h Ack

IEIRATREVE RS, EVFZ AT, IR ZEHEHER. NEE, storm 24 bolt 324t 1 53
—/MY i 1BasicBolt HIHEM, EELE T —FHE execute JVEAZ G ack J7iERBL.
BaseBasicBolt, — MM HISLHL, # AR H A
class SplitSentence extends BaseBasicBolt {
public void execute(Tuple tuple, BasicOutputCollector collector) {
String sentence = tuple.getString(0);
for(String sentence.split(" ")) {



collector.emit(new Values(word));

}
public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("word"));
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» Wk % 5 3] BasicOutputCollector [ 704045 F 5/ & B A\ T 4H .
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Node.js Web M F

PAVEH = AT R T — AR5 Pk — N300, — A2 5 0B — AN = i geit il
XA {5 F Express Framework F1 Socket.io Framework [m] 1) U 28 406 5B RS2 8. 1%
NI H B RAERISIT R IR B R, A EHASARBIIRE A, BN 7 4 &
R FE IR V5 A HAAT AT I 4H TR
Fi

AL &5 B vl F RS i R R WAL AATT S0 B AN Redis RS #R1EHUIE S 25 T
JITA I35, AR TT () URL Hibik /& http://localhost:3000/. (LK 6-2).

Available Products:

Dvd player with surround sound system

Full HD Bluray and DVD player

Media player with USB 2.0 input

Full HD Camera
Waterproof HD Camera

ShockProof and Waterproof HD Camera

Reflex Camera

DualCore Android Smartphon with 64Gb 50 card
Regular Movile Phong

Satellite phone

64Cb 50 Card

32Ch 5D Card

16Ch S0 Card

Pink smartphone cover

Elack smartphone cover

Kids smartphone cover

K 6-2. £
7 i T

PR TR R T — /N S5REE S AR IME R, Bk, PR SR, AT URL Huhk
#& http://localhost:3000/product/:id. (. 6-3).

Product page for: 32 Inches LED TV

Category TVs
Price:4 00

'‘Relared cateqories

K 6-3. 7= Eh L
FEmgit
ATTEIR storm SERETH IS 2, IX L85 B 7 0 08 0T T I gl e 5 14 o AT LA A 45 .


http://localhost:3000/。
http://localhost:3000/product/:id

P T XA ENRET N RIZEHNM M. ATA URL bt 2
http://localhost:3000/product/:id/stats. (L& 6-4 ).

Users navigating this product, also viewed those categories:

1, Cameras
L, Players
2, Covers

3, Memnory

K 6-4. 77 RS LA

FFif Node.js Web R F

E T U Redlis WS B2 0, BRI TARER G L0000 F dr 4K 212 web i
Node webapp/app.js
1% web i FI £ F1ZHIA 6L 6 75017 Y Redis BERSERE

The Storm Topology

Storm topology 7EA< 2 4t H 1 H & 24 FH P i) W LT B S B () B8 = S e i . 7= S gt
TR R— R T MR 0 KA 3R, BoRyiinl 7 R—28 B T HAh = S - N 126 B
TRETEMATE 7K . Topology W& — % ¥ H 3¢ HEH = S Gt £dl, Eanve
Kl 6-5 H IR

[ Statistics I
o

10 Cameras 55

lahn, 1

lohn, 3
—» The Topology —M

10 P 35
Peter, T layers

lohn, 7

F0ERE-{

& 6-5. Storm topology i N\ Al% H!
FATH] storm topology & TuAN A — D T4 E 8 spout S DA - 58 LT AEH) bolts.
UsersNavigationSpout
TEHCH P 0 B BA %1 9 K 1% 2 topology
GetCategoryBolt
M Redis 5585 B U™ i A5 SIS IS H 23
UserHistoryBolt


http://localhost:3000/product/:id/stats

FEEUH P2 /RS S S S 9F &% Product:Category X K B3 N — M Bt Eigs
ProductCategoriesCounterBolt
TR D00 58 AR 26— 2 70 SR i T CER
NewsNotifierBolt
T web SFH SRS ET R P S
1X HL /& topology HIHa % (WL 6-6):
package storm.analytics;

public class TopologyStarter {
public static void main(String[] args) {

Logger.getRootLogger().removeAllAppenders();

TopologyBuilder builder = new TopologyBuilder();

builder.setSpout("read-feed", new UsersNavigationSpout(), 3);

builder.setBolt("get-categ", new GetCategoryBolt(), 3)
.shuffleGrouping("read-feed");

builder.setBolt("user-history", new UserHistoryBolt(), 5)
fieldsGrouping("get-categ", new Fields("user"));

builder.setBolt("product-categ-counter", new ProductCategoriesCounterBolt(), 5)
fieldsGrouping("user-history", new Fields("product"));

builder.setBolt("news-notifier", new NewsNotifierBolt(), 5)
.shuffleGrouping("product-categ-counter");

Config conf = new Config();

conf.setDebug(true);

conf.put("redis-host", REDIS_HOST);

conf.put("redis-port", REDIS_PORT);

conf.put("webserver", WEBSERVER);

LocalCluster cluster = new LocalCluster();

cluster.submitTopology("analytics", conf, builder.createTopology());



Latests news on product statistics

Gel User Activity Product Stalistics
Get Product
Category Store/Read User History

K 6-6. Storm topology

UsersNavigationSpout

UsersNavigationSpout 11 5717 topology ¥ Ml Witk . 2% Wi & — 23 A P il i e e
WIS - EAT @ web B FH B AR A% 7E Redis IR S5 s T o oA T— 2 JUEHAEN B B TE 2 407 .
T M Redis iR &2 GC R, IRTEEAEH https://github.com/xetorthio/jedis, — Mz /IN% fij
[f] Redis Java 2% /7 Ui

B TR B KT,

package storm.analytics;

public class UsersNavigationSpout extends BaseRichSpout {
Jedis jedis;

public void nextTuple() {
String content = jedis.rpop("navigation");
if(content==null | | "nil".equals(content)) {
try { Thread.sleep(300); } catch (InterruptedException e) {}
}else {
JSONObject obj=(JSONObject)JSONValue.parse(content);
String user = obj.get("user").toString();
String product = obj.get("product").toString();
String type = obj.get("type").toString();
HashMap<String, String> map = new HashMap<String, String>();


https://github.com/xetorthio/jedis

map.put("product”, product);
NavigationEntry entry = new NavigationEntry(user, type, map);
collector.emit(new Values(user, entry));

public void declareOutputFields(OutputFieldsDeclarer declarer) {

declarer.declare(new Fields("user", "otherdata"));

}

5 spout ] jedis.rpop("navigation") K MHER JFiR 8] Redis [ 55-#%" 3 Y 51 4 i A7 9 ) G
o WRAIFRCH, HEIR 0.3 FPLUHORE AT SR IR 55 A PHLZE . an R4k B — 4%, T
FAHT N 2R (N 2572 JSON)FFKE & Wit 21—~ NavigationEntry Xf %, 147 SAVA & — /ML il 5%
& 51 POJO:
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GetCategoryBolt
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package storm.analytics;
public class GetCategoryBolt extends BaseBasicBolt {

private ProductsReader reader;

public void execute(Tuple input, BasicOutputCollector collector) {
NavigationEntry entry = (NavigationEntry)input.getValue(1);
if("PRODUCT".equals(entry.getPageType())){
try {
String product = (String)entry.getOtherData().get("product");
// Call the items API to get item information
Product itm = reader.readltem(product);
if(itm ==null)
return ;
String categ = itm.getCategory();
collector.emit(new Values(entry.getUserld(), product, categ));



} catch (Exception ex) {
System.err.printIn("Error processing PRODUCT tuple"+ ex);
ex.printStackTrace();

}
IEANATIA AT, 4 ProductReader 5 BRI IURR & 17 M 15 2.

package storm.analytics.utilities;
public class ProductsReader {

public Product readltem(String id) throws Exception{

String content= jedis.get(id);

if(content == null || ("nil".equals(content)))

return null;

Object obj=JSONValue.parse(content);

JSONObject product=(JSONObject)obj;

Product i= new Product((Long)product.get("id"),
(String)product.get("title"),
(Long)product.get("price"),
(String)product.get("category"));

return i;

UserHistoryBolt

UserHistoryBolt & M. F (A% oo "B A7 BT DRATAE AN FH P 0 W0 0077 i 180 B 28 1 g AR 6 i B 12
SR SO

PRAGAEFH Redis IR aFAKAZH A i 7 2 id ¢, T PERE IR, IR EAE A 4Ed—
MNMEERIFE DL, fRIETL getUserNavigationHistory(user) A1 addProductToHistory(user,prodKey)
TIE AR, DAGREGE 1 #1015 17 40757

package storm.analytics;
public class UserHistoryBolt extends BaseRichBolt{

public void execute(Tuple input) {
String user = input.getString(0);
String prod1 = input.getString(1);
String catl = input.getString(2);
// Product key will have category information embedded.



String prodKey = prod1+":"+catl;
Set<String> productsNavigated = getUserNavigationHistory(user);
// If the user previously navigated this item -> ignore it
if(!productsNavigated.contains(prodKey)) {
// Otherwise update related items
for (String other : productsNavigated) {
String [] ot = other.split(":");
String prod2 = ot[0];
String cat2 = ot[1];
collector.emit(new Values(prod1, cat2));
collector.emit(new Values(prod2, catl));
}
addProductToHistory(user, prodKey);

}

TEEZ bolt [P HAEE 5 HH A2 K5 73 00 BRI Z A G IR 7™ it o

F— NEARI . Bolt fRAF T BN PN = i 5 . IERZESEENE W 7R
X]Lﬁ'ﬁfﬂﬂmﬁnnoﬁBE.ﬁEUFE’JﬁFﬁ*fJ\%%%*%%34‘ IR IR EE BA T BRI
HBMEHE PR I IS R 2 T v XS RTRER, R RE T — AN 28 9F By RAE = i i)
A d AR A ST .

TEBEEUH 2 Z A3 S B = i AR B J5 (B S e 40 28), R 2 5 0™ i 2 37 g vy inlid
W, ARG o W FIK 2 - 5 — R 1™ i, 3 B R P B4 B s ) i s R4
Fcollector.emit(new Values(prod1, cat2)) /775 & 1%E — AN & 41l IEAE B3 VG 10 7= it % 7 52 0]
YAl BT A PR 4 2R E B R T4, £ collector.emit(new Values(prod2, catl)) Aik £, £ H
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Blhn, B P iohn T 40 ) B ic g

User # Cateqory
John| 0 Players
lohn 2 Players
John 17 Vs

John 21 Mounts

PUB T3 0 75 R AL R 0] B % -

User # Category
lohn 8 Phones

RUPIEARFGE 8 577 fh, PTLMRT ZALHE .
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Mounts

Phones

[ = T - - R - - I - - - -

Phones
17 Phones
2 Phones

R i 541057 R I 5% RN AZAE [F] — AN BT G .
BALE, FAHRE T bolt fFH IR A
public class UserHistoryBolt extends BaseRichBolt{

private Set<String> getUserNavigationHistory(String user) {
Set<String> userHistory = usersNavigatedltems.get(user);
if(userHistory == null) {
userHistory = jedis.smembers(buildKey(user));
if(userHistory == null)
userHistory = new HashSet<String>();
usersNavigatedltems.put(user, userHistory);
}
return userHistory;
}
private void addProductToHistory(String user, String product) {
Set<String> userHistory = getUserNavigationHistory(user);
userHistory.add(product);
jedis.sadd(buildKey(user), product);

}

getUserNavigationHistory J7¥Z:1R [RI FH = 05 i) (7= S 4R . B0, S5 UAd
userNavigateditems.get(user) /7 ¥ M A A A7 H 2 IO 7 1 0 sE I NE 1e s, an Rse BOAN 21, a8
i jedis.smembers(buildKey(user)) 7774 M Redis Al 25 #3152 B 15 152 HCEH s n 2 A Hb Py A7 45 1)
usersNavigatedltems.
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i userHistory.add(peoduct) 5 #T N A7 454, iHId jedis.sadd(buildKey(user),product) 5 #T Redis
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ProductCategoriesCounterBolt

ProductCategoriesCounterBolt 1 511t K ATA U= -0 KK R EHULH UsersHistoryBolt
RGP -3 O I BB s

AN =53 NS I S B AT TAE Redis RS . T HEREM BRI, A — AR T
MR —NE 57 . FAHE BT —AN 5 6 R KIE ] Redis.
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public class ProductCategoriesCounterBolt extends BaseRichBolt {

public void execute(Tuple input) {
String product = input.getString(0);
String categ = input.getString(1);
int total = count(product, categ);

collector.emit(new Values(product, categ, total));

private int count(String product, String categ) {
int count = getProductCategoryCount(categ, product);
count ++;
storeProductCategoryCount(categ, product, count);
return count;

}
1% bolt H ) AL 8 B 7E getProductCategoryCount Fll storeProductCategoryCount /7 i%H1 .

package storm.analytics;

public class ProductCategoriesCounterBolt extends BaseRichBolt {
// ITEM:CATEGORY -> COUNT
HashMap<String, Integer> counter = new HashMap<String, Integer>();
// ITEM:CATEGORY -> COUNT
HashMap<String, Integer> pendingToSave = new HashMap<String, Integer>();

public int getProductCategoryCount(String categ, String product) {
Integer count = counter.get(buildLocalKey(categ, product));
if(count == null) {

String sCount = jedis.hget(buildRedisKey(product), categ);

if(sCount == null | | "nil".equals(sCount)) {
count =0;
} else {

count = Integer.valueOf(sCount);



}

return count;

private void storeProductCategoryCount(String categ, String product, int count) {
String key = buildLocalKey(categ, product);
counter.put(key , count);
synchronized (pendingToSave) {
pendingToSave.put(key, count);

}

getProductCategoryCount T 4GB N A7 AF 1T . AR EAZMPAE R, EREM Redis ik
% ax PARIUE o

storeProductCategoryCount S HTiT #2322 741 pendingToSave ZZi[X . ZZEMP IXHE NILHI G
B HERRR AL

package storm.analytics;

public class ProductCategoriesCounterBolt extends BaseRichBolt {

private void startDownloaderThread() {
TimerTask t = new TimerTask() {

public void run() {
HashMap<String, Integer> pendings;
synchronized (pendingToSave) {
pendings = pendingToSave;
pendingToSave = new HashMap<String, Integer>();
}
for (String key : pendings.keySet()) {
String[] keys = key.split(":");
String product = keys[0];
String categ = keys[1];
Integer count = pendings.get(key);
jedis.hset(buildRedisKey(product), categ, count.toString());

|7
timer = new Timer("Item categories downloader");
timer.scheduleAtFixedRate(t, downloadTime, downloadTime);

}



TELEFEE pendingToSave, 24t K% IHI buffer £ Redis F) [E] sk 3 378 1 28 v X R A HAth
LR . 2SR AERS downloadTime =12 17—k H o LLiEIT down-load topology A
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NewsNotifierBolt

NewsNotifierBolt 1 5738 %1 web B FH ST R AE 140, B &8 1 H o] DL & 2148
k. J@H1{# ] Apache HttpClient #J% HTTP POST, &i%%I topology Tt & i web K55 251K
URL Hhik. POST A4 4% pk JSON.

LR EH%, 1% bolt # M topology H IR .«

package storm.analytics;

public class NewsNotifierBolt extends BaseRichBolt {

public void execute(Tuple input) {

String product = input.getString(0);

String categ = input.getString(1);

int visits = input.getinteger(2);

String content = "{ \"product\": \""+product+"\", \"categ\":\""+categ+"\",
\"visits\":"+visits+" }";

HttpPost post = new HttpPost(webserver);

try {
post.setEntity(new StringEntity(content));
HttpResponse response = client.execute(post);
org.apache.http.util.EntityUtils.consume(response.getEntity());

} catch (Exception e) {
e.printStackTrace();
reconnect();

Redis k%38

Redis J& —E =S H B T H A NTE Key Value 724 2 5t (W http://redis.io). {8 & K170k
TREER:

PR R, TIRES M

- P S, HTH45 Storm Topology.


http://redis.io/

. Storm Topology H A4, HT Topology MR H 1k & .
. Storm Topology &5 %, H T TAR &5 R .

AR R

Redis [k 55 A7 ™ i, ELAEHT™ it 1D A D08, AL BTAT )™ A5 2. JSON X A DML

» redis-cli

redis 127.0.0.1:6379> get 15

"{\"title\":\"Kids smartphone cover\",\"category\":%"Covers\",\"price\":30,\"id\":
15}"

F P 5 EA 5

F P SR A S A7 E — S % N S Redis 413 H 9 B ZH 48— NStk S Hi (FIFO) )
BAB o R U5 I A7 b 00, AR S5 a8 I — TR 512 A v, DASEORZR WA FE P 5 i)
TURASTE Ao Storm ERAEANR 3t AR ) A7 s ] B 7o 2 R AR ERAS 2.

redis 127.0.0.1:6379> llen navigation

(integer) §

redis 127.0.0.1:6379> lrange navigation O 4

1) "{\"user\" :\"50c34159-0ech-4ef3-a5hb-09150346F8d5N ", \ "product "\ "1\, "typel "
\"PRODUCTY " }"

21 "{Nuser\" :\"59c34159- Oech-4ef3-a56b-99150346F8d5N ", \ "product " Y M1V, Y TLypel
\"PRODUCTA"}"

3) "{\"user\":"59c34159-0ech-4ef3-a5hb-39150346F8d5N "\ "product "\ 2", "typel "
II'L" Pﬂm.l[T"i"}"

4) "{\"user\":\"59c34159- Oech-def3-afbb-99150346F845Y ", \ "product’ " :\ "3 ", \ "type\":
\"PRODUCTY " }"

5) "{\"user\":\"59c34159- Oech-4ef3-a56b-99150346F8454 ", \ "product’, " :\ "5\ ", \ "type\ "
II'L" PHmJETII'L"}"

ek e

SRR L AR R P BT SRl . B BIXANH I, EFE Redis RS &P IRAE T — A
BE, ZESEME TEAH NI A EA TR k.

redis 127.0.0.1:6379> smembers history:59c34159-0ech-4ef3-a56b-99150346F8d5

1) "1:Players”

2) "g:Cameras”
3) "2:Players”
4) )

"3:Cameras

g

SR TP 2 7 6 4 TRV SO O ELA S 172 822 449" procnt” ) Redis Hash 1
L EBRATA A, 1D.



redis 137.0.0.1:6379> hgetall prodcmt:2
1) "Players"

l:l II1lI

3) "Cameras”
4) lzll

WX Topology

AT IR topology, f# AL LocalCluster F1— A4S Redis AR 5525 (WK 6-7). 1REAE
WIGH IS 3B 78 77 i B0 122 9 ELTE Redis AR %% 7 AU WG H B3N o AT S K iE it 152
HY topology %t 2| Redis x5 45 K47 . M1 Java F1 Groovy 4w’5 .

1B LocalCluster ;
i "
i i LocalCluster iiEI Tasts i E
] | e | i "
- 2 .
| 1 1
i i Topology ii Navigate E E
: I 1 1 :
L o Lo
I S — S I S S
1 ]
] ]
Stats Rw Nav Insert|  Assert
S ata| logs| _ Warlog| sms| :
¥
( Local Redis )

K 6-7. WA

WEvIEE L

WG =0 2H Al
Ja3l LocalCluster 73232 Topology. ¥JUG4L7E AbstractAnalyticsTest AR FHAT, ZISHE AT A 1K)
MGk AR . — NI topologyStarted & # A bR 4 H R i85 >4 24 AbstractAnalyticsTest ¥
FHMIUHEIT AbstractAnalyticsTest A B BT U AN 1k — IR BB 0
HEIE sleep B H A& SUYF LocalCluster 7 2238 M HH Ik & 45 B 2 /i IEAf R 5 31
public abstract class AbstractAnalyticsTest extends Assert {

def jedis

static topologyStarted = false

static sync= new Object()

private void reconnect() {

jedis = new Jedis(TopologyStarter.REDIS_HOST, TopologyStarter.REDIS_PORT)

public void startTopology/(){



synchronized(sync){

reconnect()

if(!topologyStarted){
jedis.flushAll()
populateProducts()
TopologyStarter.testing = true
TopologyStarter.main(null)
topologyStarted = true
sleep 1000

public void populateProducts() {
def testProducts = [

[id: 0, "Dvd player with surround sound system",
"Players", 100],

[id: 1, "Full HD Bluray and DVD player",
"Players", 130],

[id: 2, "Media player with USB 2.0 input"”,
"Players", 70],

[id: 21, "TV Wall mount bracket 50-55 Inches",
"Mounts", 80]

]
testProducts.each() { product ->
def val =
"f\"title\": \"S{product.title}\", \"category\": \"${product.category}\"," +
"\"price\": ${product.price}, \"id\": ${product.id} }"
println val
jedis.set(product.id.toString(), val.toString())
}

}
TE AbstractAnalyticsTest FE 2P —ANIUHR navigate BI5¥E. N T (E A B IR —Fh ok i
U P RMLOLEAT N7, %P TE Redis IR %5 28 FAT A Z R 36 N LI

public abstract class AbstractAnalyticsTest extends Assert {

public void navigate(user, product) {
String nav =
"\"user\": \"${user}\", \"product\": \"S${product}\", \"type\": \"PRODUCT
\"}".toString()
println "Pushing navigation: S{nav}"



jedis.lpush('navigation', nav)

}
1E AbstractAnalyticsTest AL — NI i getProductCategory 753k M Redis R 5528 H 2B
KFERISR R AN E B 75 B XS Ge vt 0 45 B4 W 5 SR % topology #& FUHAMIIZEAT

public abstract class AbstractAnalyticsTest extends Assert {

public int getProductCategoryStats(String product, String categ) {
String count = jedis.hget("prodcnt:S{product}", categ)
if(count == null || "nil".equals(count))
return O

return Integer.valueOf(count)

— AU B

FE T I Fr B, RSO 7 17 i — 28 o W ad sk, RS RZSREE R . T RAERT S
Mg s RO AR WA E Redis Z BT IR E S AWM. (FEDMERL
ProductCategoriesCounterBolt 4 7 — MR I W A745 DI BLAE IS &Rl 1K 1% 2 Redis) .
package functional

class StatsTest extends AbstractAnalyticsTest {

public void testNoDuplication(){
navigate("1", "0") // Players
navigate("1", "1") // Players
navigate("1", "2") // Players
navigate("1", "3") // Cameras
Thread.sleep(2000) // Give two seconds for the system to process the data.
assertEquals 1, getProductCategoryStats("0", "Cameras")

assertEquals 1, getProductCategoryStats("1", "Cameras")

(I

assertEquals 1, getProductCategoryStats("2", "Cameras")

assertEquals 2, getProductCategoryStats("0", "Players")
(

assertEquals 3, getProductCategoryStats("3", "Players")

P RRAEAT AT {4 R Y B

ONIERNA A — AN IRE T RN, 207 RGBT T IXAN R, AR 1 — 25t
TIXANTT RGN ] PSR Pl B B2k ko 23T P R B ) R
ZIH R Redis JIRk 55 a5 AR H m SR T Ho — M. 1 A BESRIX Redis ik 5543 FITRE



A FR (AR B . Redis 2T LA A 4> oRYT R, IF H e i n] A R DL A A —
Master/Slave it Bk oidt, X 5% topology Fl web N T YA H g2

A58 e DA 7 A AL I, web B I B ELEI Y R o IXIE R 247 S 1)
Guit O RS TR R IE RN, He LR I8 0 BT A L N N A o IS E ) 2R A A
F Socket.io SZHL, {H'E 752 W W d A A as g B 1L A — & web IR%S#% Lo X A ERIL
= GET /product/:id/stats i Z A1 the POST /news 815, - HASCAAHIE HIbREE, #H1R5] A
(5] 77 it (R V8 SRAEAH B R 552 B8 ARG O0 ™ A i 21

BEE £ Storm FEMAEIVMIET

B EIR T ZATHAZIET IVM HE SRS —A Storm THE, B R HALRTE S 2%
PITEEF R, FPEURARAE A B ARSI R I EE

Storm H Java SEHL, H HAFHIRE B HIFTA B spouts Fl bolts #5 /& H Java SEILF) . T LAE
FF1 40 Python, Ruby B HL %2 JavaScript 1 5 K5I spouts Al bolts 2P REIIG? &K
A REM ! L d A 444 multilang protocol FZR PUSEER 11X /N AT BE

multilang protocol & Storm SEHLA)—AMFFERIT UM, A8 FARVE D05 i tH A AL spout
F bolt TTAE PIEERE BI85 @ IE . V4 S 4 gmh A JISON B a7 H 1 SCAS I ik IX ANl iE i AT A& 3
BAVE—E VM 18 5 BT L spout A1 bolt 7. KA — AR 4E 1 3] 10000 2 [7]
HIE 71 spout F1— AN RIS JE BT bolt, #BH PHP JF A K.

o A,

s
wy ﬂ 2
' Y AEAIRBI, FRATTUA A AR B A A ARSI L (HEE
BRI Hi 1 A= Bl .

H—MEEXS storm [ PHP DSL B 77 SE. FEARRE J1, AT B RIRA TR SEBRIE il . &
4, %€ X topology.

TopologyBuilder builder = new TopologyBuilder();
builder.setSpout("numbers-generator", new NumberGeneratorSpout(1, 10000));
builder.setBolt("prime-numbers-filter", new
PrimeNumbersFilterBolt()).shuffleGrouping("numbers-generator");
StormTopology topology = builder.createTopology();

i M7 kA EIE IVM 15 S T topologies. [FIA Storm topologies #& Thrift
2Ky, IFH Nimbus A& — Thrift Sp4PERE, AR AT DS AT AT AR AR 0098 5 R S Al
%% topologies. {HIXHEH | A HIEH .

XEBAE BRI, FATE—F NumbersGeneratorSpout ffSZH]
public class NumberGeneratorSpout extends ShellSpout implements IRichSpout {



public NumberGeneratorSpout(Integer from, Integer to) {

super("php", "-f", "NumberGeneratorSpout.php", from.toString(), to
.toString());

}

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("number"));

}

public Map<String, Object> getComponentConfiguration() {

return null;

}
EHMRATRE O TE = 20, 1% spout 4k7K H ShellSpout. iXJ& Storm HE i3 BhiRia 17 Fs
il F H A 15 5 9 S 1 spouts FURFIRSE . AEIXAMEI 51, B VF Storm ERERATIRIK PHP
PN
NumberGeneratorSpout PHP JI A< J& 55t JC2H bR iES Y, 2 HUbRTEE S A\ R AL 2E acks BX fails.
{EEE NumberGeneratorSpout.php JHIA I SEEL 2 7T, B FE4IHLE — T mutilang protocol & /&
FETAERT
Spout PR from 2| to ZET AT, RIGFEIBRGIE T 5.
N KFE—F PrimeNumbersFilterBolt. 1%ZZESEH 7 2 BIHEEIAT shell. &5 Storm EFEHR
ATURE PHP JBIAS . Storm iz H BUFRBE T — IMRFER A UAEL ShellBolt B, ARME— ZE 5 S5
i Y BRI AT A MIAE A5 ) 7 3
public class PrimeNumbersFilterBolt extends ShellBolt implements IRichBolt {

public PrimeNumbersFilterBolt() {

super("php", "-f", "PrimeNumbersFilterBolt.php");
}
public void declareOutputFields(OutputFieldsDeclarer declarer) {

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

}
MG T, AT &R Storm EAFIEAT PHP A, X5 b4 250 m:

php —f PrimeNumbersFilterBolt.php
PrimeNumbersFilterBolt PHP JEIAX AFRAERIAGZHUTAL, AbBE, K4, acks BX fails 2R
H . fEEXE PrimeNumbersFilterBolt.php BIAS I SZELRT, FATEVEMEHE K mutilang protocol
A BRETAER

Mutilang #iHi3

UL HE R N\ i RO B A A (BT . — DN 24T IR A0 POk HE & TR
1 WlhaiRT
2. JABhfEh
3. w54l



A ANERRR I MR AR 2 B 7 5 A Storm P BRI F SRS,
SRR B IR E T B TR R4

PAVE — NEAPBRIAN SERE] PHP JIACSCILE
HIsHEF

T EEHIHERE (8 S A5 1 E),  Storm T BN IE JA IEAE AT IEFEID(PID) . HRHEmutilang
protocol, 4RIFEFEJE B 58 —F 3 Storm K%k — /NI & stormfid &, topology I F 3¢,
PID H X AIISONXT R BIbRHERI N o ‘BB ERA 514 FILr B

{
"conf": {
"topology.message.timeout.secs": 3,
// etc
2
"context": {
"task->component": {
"1": "example-spout"”,
ll2ll: "_acker”’
"3": "example-bolt"
2
"taskid": 3
b
"pidDir": "..."
}

BEREAZRAE pidDir 17 7€ B9 H Sl — a3 fF, e &8 T D, IF HBL—4> JSON X R4
PID & B bRt .

{"pid™: 1234}
Blan, AR R /tmp/example\n 3 HARFIBIAH] PID /& 123, ARNIZE S, — N2 SCAHAE
/tmp/example/123 Jf HFTEI{"pid": 123} 8145 Wi\n 2 brfEdmH . X5 Storm WfA[1d=% PID %
KIS R AEHERER) . ATE — T H PHP EAfi:

Sconfig = json_decode(read_msg(), true);

Sheartbeatdir = Sconfig['pidDir'];

Spid = getmypid();

fclose(fopen("Sheartbeatdir/Spid", "w"));

storm_send(["pid"=>$pid]);

flush();
PR T — /I read_msg 1B SOK ABRUERS A BEEL . Mutilang protocol 7 I3 S8/ ]
LUBEAIT AR JSON HIBLATER# £ 47 . 24 Storm ik —MLI\n SiREGHATHG, — RS
I



function read_msg() {
Smsg="";
while(true) {
S| = fgets(STDIN);
Sline = substr(SI,0,-1);
if(Sline=="end") {
break;
}
Smsg = "SmsgSline\n";
}
return substr(Smsg, 0, -1);
}
function storm_send(Sjson) {
write_line(json_encode(Sjson));
write_line("end");
}
function write_line(Sline) {
echo("Sline\n");
}

i a

B
“‘I:' :.
» flush(FIFEFIRE 2, afREAFAE X AR — D E B TR R B e A A 2 g
WGt X o XEWRAE VR IAY— AR RSEROR E Storm [N, E7KIZA I
N Storm FETIAESEAR K AR IAA R A H o R BA OR 24 V% £ A5 fm L 48 K% e 4 Rl A2 7 22

.
REER RS TA

30 R SR IR TS H LA 2R L S A B PRSI T R AR IEZE TR & spout
gk, bolt.
WRZE spout, PRMIZJEZENRIETCH. WHRRE bolt, FEHIFIEEUICH, WHIFKS, ack 5
fail,
BMNVE— FRIEFH spout [ISEIL:

Sfrom = intval(Sargv[1]);

Sto = intval(Sargv[2]);

while(true) {
Smsg = read_msg();
Scmd = json_decode(Smsg, true);
if (Scmd['command']=="next') {
if (Sfrom<Sto) {
storm_emit(array("Sfrom"));
Stask_ids = read_msg();



Sfrom++;
} else {
sleep(1);
}
}
storm_sync();
}
AT AT ZHERI from Fl to FF HIFURIEA BIRAR I storm FREL—2% next T S#F SE IR
HER RS — B To .
— HARKI T A T I HIRA 2 e H B RS, sRIR— BN (A
N T HRIIAA N — A TR HERS LT T, Storm 7ERIE T — /N Z BT AF4T sync\n. N EHLAT 2,
R read_msg()FFH JSON A5 E .
R SE bolts, A —L/NAA.
while(true) {
Smsg = read_msg();
Stuple = json_decode(Smsg, true, 512, JSON_BIGINT_AS_STRING);
if (lempty(Stuple["id"])) {
if (isPrime(Stuple["tuple"][0])) {
storm_emit(array(Stuple["tuple"][0]));
}
storm_ack(Stuple["id"]);
}
}
PEH, MAsEMIA RO 4o — HIREGH S, BiH JSON i e . 2 —A~Judl, &b,
R A2 52 T
WER R, RIZEG BAKE .. EERELT, ack Td.

i &

i

[
j* json_decode ER#IH JSON_BIGINT _AS_STRING FJ{ii F#2 Java Al PHP %4 fr) A5 i@
TT& . Java KIEFEE RV, AR DR AR B mbd i PHP, X4 FEURE . Affux
AN RE, 247 JSON T8 B FRFTENEL T, &5 UF PHP fRAD BT N 7457 55 8 S fii F X515
% B T AE T PHPS.4.0 B = I fAS .
ALl emit, ack, fail fl log HIVH S A U F 454

Emit
{
"command": "emit",
"tuple“: [llfooll' llbarll]
}

KRB S IR E N TTH R IE E



Ack

"command": "ack",
"id": 123456789

}
XA id SRR IEEAREE I TT R 1D

Fail

"command": "fail",
"id": 123456789

[A] emit, id R&VRIEEACFR T 1D,

Log

"command": "log",

msg": "some message to be logged by storm."
}
OB E]—REAERIRA T NILH) PHP A .
TR spout:
<?php
function read_msg() {
smsg="";
while(true) {
Sl = fgets(STDIN);
Sline = substr(SI,0,-1);
if (Sline=="end") {
break;
}
Smsg = "SmsgSline\n";
1
return substr(Smsg, 0, -1);
}
function write_line(Sline) {
echo("Sline\n");
}

function storm_emit(Stuple) {

$msg = array("command" => "emit", "tuple" => Stuple);
storm_send(Smsg);



}

function storm_send(Sjson) {
write_line(json_encode(Sjson));
write_line("end");

}

function storm_sync() {
storm_send(array("command" => "sync"));

}
function storm_log(Smsg) {
Smsg = array("command" => "log", "msg" => Smsg);
storm_send(Smsg);
flush();
}
Sconfig = json_decode(read_msg(), true);
Sheartbeatdir = Sconfig['pidDir'];
$pid = getmypid();
fclose(fopen("Sheartbeatdir/Spid", "w"));
storm_send(["pid"=>$pid]);
flush();
Sfrom = intval(Sargv[1]);
Sto = intval(Sargv[2]);
while(true) {
Smsg = read_msg();
Scmd = json_decode(Smsg, true);
if (Scmd['command']=="next') {
if (Sfrom<Sto) {
storm_emit(array("Sfrom"));
Stask_ids = read_msg();

Sfrom++;
} else {
sleep(1);
}
}
storm_sync();
}
>
Xt TR bolt:
<?php

function isPrime(Snumber) {
if (Snumber < 2) {
return false;
1
if (Shumber==2) {
return true;



}
for (Si=2; Si<=Snumber-1; Si++) {
if (Snumber % Si==0) {
return false;

}

return true;

}

function read_msg() {
Smsg ="";
while(true) {
S| = fgets(STDIN);
Sline = substr(SI,0,-1);
if (Sline=="end") {
break;
}
Smsg = "SmsgSline\n";
V;:
return substr(Smsg, 0, -1);
}
function write_line(Sline) {
echo("Sline\n");
}

function storm_emit(Stuple) {
Smsg = array("'command" =>"emit", "tuple" => Stuple);
storm_send(Smsg);

}

function storm_send(Sjson) {
write_line(json_encode(Sjson));
write_line("end");

}

function storm_ack(Sid) {
storm_send(["command"=>"ack", "id"=>"Sid"]);

}

function storm_log($msg) {
Smsg = array("command" => "log", "msg" => "Smsg");
storm_send(Smsg);

}

Sconfig = json_decode(read_msg(), true);

Sheartbeatdir = Sconfig['pidDir'];

Spid = getmypid();

fclose(fopen("Sheartbeatdir/Spid", "w"));

storm_send(["pid"=>$pid]);

flush();



while(true) {
Smsg = read_msg();
Stuple = json_decode(Smsg, true, 512, JSON_BIGINT_AS_STRING);
if (lempty(Stuple["id"])) {
if (isPrime(Stuple["tuple"][0])) {
storm_emit(array(Stuple["tuple"][0]));

}
storm_ack(Stuple["id"]);
}
}
>
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X AR IR A AN [F] )20 3R, B B
Ab PR B
FERIATHIM B, VF 2B F AT .
FEAZH B
TEREHET I B, SR M E B — M E IR I E AR AL
XA E BN Storm F55-.
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‘1‘1
wh a
~ storm f# zookeeper JKARAT H 45 U HHE - BRA IS DL T B H N topology IR %%
HIABAS zookeeper KARAF TCEHE . AR AT LLIE I 78 5 it B 48 transactional.zookeeper.
servers Al transactional.zookeeper.port. 2K & i .

HHG L

NEEFSERE TR, RBEE A Twitter 704 TH o RS BLEUFA#LE Redis T tweets,
i — AR5 bolts ALEAMAT, SRJEA7AE--7E 53— Redis Xda [ - A ARZEATEAEE tweets
AR FIR, BrA P RBA T ITE tweets HHILETHIIZIERFI— AN F P SABAT TR 250
RIS

PRRIRE B 3R A T ) topology Hi &l 8-1 #iiik.

Redis (Tweets DB) Redis (Results DB)

UserSplitterBolt

(TweetsTransactionatspout UsetHashtagjoinBolt |—»{RedisCommiterComiterBot]

HashtagSplitterBolt

- - - - -

& 8-1 Topology I

IEWYRE 2K, TweetsTransactionalSpout 2342 2RI tweets %3 4 J HAE topology H /&K
St ER e .. PFIAASFEIK bolts, UserSplitterBolt A1 HashtagSplitterBolt, M spout F2Ui
JG#. UserSplitterBolt 2= tweet J HEEFKH F--@ i 0 i B ia] -- I i 12 I 2 3] — AN L fitg
users [P & Xifit. HashatagSplitterBolt 34T tweet, ZXK#LIFTHRIA], FfH AKX L p
18] Bl —/ N hashtags FIH E Xit. 5 =4 bolt, UserHashtagloinBolt, Z4ZW NI H.
THEAE— N % H P 1) tweet H1—> hashtag L T 2/ K. N T IHHEFIRIEZE R, % bolt
2> & BaseBatchBolt(/G AN A FE L),

2%, #Ja— W RedisCommitterBolt [f] bolt, #%UiX =~ --H UserSplitterBolt,


mailto:UserSplitterBolt会分析tweet并且查找用户--@之前的词--并发送这些词一个叫做users的自定义流。HashatagSplitterBolt
mailto:UserSplitterBolt会分析tweet并且查找用户--@之前的词--并发送这些词一个叫做users的自定义流。HashatagSplitterBolt

HashtagSplitterBolt 1 UserHashtagloinBolt /=2 it - 75 A — N4, B &5 a 114
HH—H 58K 7 e AR AL B 2 K 1% 5] Redis. 1% bolt I\ A& —FhRFERIY bolt, MY
FRZH bolt, JELEME I Th MR E .
N T XA topology, 13 FH TransactionalTopologyBuilder, 2L R4 RS He .
TransactionalTopologyBuilder builder =
new TransactionalTopologyBuilder("test", "spout"”, new TweetsTransactionalSpout());
builder.setBolt("users-splitter", new UserSplitterBolt(), 4).shuffleGrouping("spout");
builder.setBolt("hashtag-splitter",
new HashtagSplitterBolt(), 4).shuffleGrouping("spout");
builder.setBolt("user-hashtag-merger", new UserHashtagloinBolt(), 4)
fieldsGrouping("users-splitter","users", new Fields("tweet_id"))
fieldsGrouping("hashtag-splitter", "hashtags", new Fields("tweet_id"));
builder.setBolt("redis-committer", new RedisCommiterCommiterBolt())
.globalGrouping("users-splitter","users"
.globalGrouping("hashtag-splitter", "hashtags")

.globalGrouping("user-hashtag-merger");
FAVE— T E4AEF Frtopology 1 5 M spout.

The Spout

4% topology H ] spout S5HRHERT spout 584 ANA] o
public class TweetsTransactionalSpout extends
BaseTransactionalSpout<TransactionMetadata> {
IEWPRIESSE XA S, TweetsTransactionalSpout4t 7k H BaseTransactionalSpout iy — ™
R, IR B BRSNS o . EOR A S I AR R S ) T I B
fi A .
FEX M7, TransactionMetadatatif i& LN
public class TransactionMetadata implements Serializable {
private static final long serialVersionUID = 1L;
long from;
int quantity;
public TransactionMetadata(long from, int quantity) {
this.from = from;
this.quantity = quantity;

}
X BARAFAE T fromFlquantity, ‘EA1& S FIR AR ERE AL E= 1 T .
N 5E flispout I SEEL, RERESLHLAN T i

public ITransactionalSpout.Coordinator<TransactionMetadata> getCoordinator(
Map conf, TopologyContext context) {
return new TweetsTransactionalSpoutCoordinator();



public backtype.storm.transactional.lTransactionalSpout.Emitter<TransactionMetadata>
getEmitter(
Map conf, TopologyContext context) {

return new TweetsTransactionalSpoutEmitter();

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declare(new Fields("txid", "tweet_id", "tweet"));
}
fEgetCoordinator /7%, AR5 rStormMiAS K il it B n i ™~ . fEgetEmittert, 77
i storm /S 1 S I B 0 TE 45 FLR A E 1 Bltopology ) — M. BUR . i
HITHRT, AR EE A RS 1 RSk

The RQ class

N T AL T R, JRATT R B T A Y Redis AH G HOHRIELE — DK
public class RQ {
public static final String NEXT_READ = "NEXT_READ";
public static final String NEXT_WRITE = "NEXT_WRITE";
Jedis jedis;
public RQ() {
jedis = new Jedis("localhost");
}
public long getAvailableToRead(long current) {
return getNextWrite() - current;
}
public long getNextRead() {
String sNextRead = jedis.get(NEXT_READ);
if(sNextRead == null)
return 1;
return Long.valueOf(sNextRead);
}
public long getNextWrite() {
return Long.valueOf(jedis.get(NEXT_WRITE));
}
public void close() {
jedis.disconnect();
}
public void setNextRead(long nextRead) {
jedis.set(NEXT_READ, ""+nextRead);
}
public List<String> getMessages(long from, int quantity) {
String[] keys = new String[quantity];



for (int i = 0; i < quantity; i++)
keysl[i] = ""+(i+from);

return jedis.mget(keys);

}
AR ARSI, S ORURI B T AR AR 4

YR

FATVE — NIRRT~ b I 2 S
public static class TweetsTransactionalSpoutCoordinator implements
ITransactionalSpout.Coordinator<TransactionMetadata> {
TransactionMetadata lastTransactionMetadata;
RQ rqg = new RQ();
long nextRead = 0;
public TweetsTransactionalSpoutCoordinator() {
nextRead = rq.getNextRead();

public TransactionMetadata initializeTransaction(BigInteger txid,
TransactionMetadata prevMetadata) {
long quantity = rq.getAvailableToRead(nextRead);
guantity = quantity > MAX_TRANSACTION_SIZE ? MAX_TRANSACTION_SIZE :
quantity;
TransactionMetadata ret = new TransactionMetadata(nextRead, (int)quantity);
nextRead += quantity;
return ret;

public boolean isReady() {
return rqg.getAvailableToRead(nextRead) > 0;

public void close() {
rq.close();

}
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public static class TweetsTransactionalSpoutEmitter implements
ITransactionalSpout.Emitter<TransactionMetadata> {
RQ rqg = new RQ();
public TweetsTransactionalSpoutEmitter() {

}

public void emitBatch(TransactionAttempt tx,

TransactionMetadata coordinatorMeta, BatchOutputCollector collector) {
rg.setNextRead(coordinatorMeta.from+coordinatorMeta.quantity);
List<String> messages = rq.getMessages(coordinatorMeta.from,

coordinatorMeta.quantity);
long tweetld = coordinatorMeta.from;
for (String message : messages) {

nn

collector.emit(new Values(tx, ""+tweetld, message));

tweetld++;

public void cleanupBefore(BigInteger txid) {
}

public void close() {
rq.close();

}
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The Bolts

56 1E — FiZ% topology H [{IA51E bolts:
public class UserSplitterBolt implements IBasicBolt{
private static final long serialVersionUID = 1L;

public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declareStream("users", new Fields("txid", "tweet_id", "user"));

public Map<String, Object> getComponentConfiguration() {
return null;

public void prepare(Map stormConf, TopologyContext context) {

}

public void execute(Tuple input, BasicOutputCollector collector) {
String tweet = input.getStringByField("tweet");
String tweetld = input.getStringByField("tweet_id");
StringTokenizer strTok = new StringTokenizer(tweet, " ");
TransactionAttempt tx = (TransactionAttempt)input.getValueByField("txid");
HashSet<String> users = new HashSet<String>();
while(strTok.hasMoreTokens()) {
String user = strTok.nextToken();
// Ensure this is an actual user, and that it's not repeated in the tweet
if(user.startsWith("@") && !users.contains(user)) {
collector.emit("users", new Values(tx, tweetld, user));

users.add(user);

public void cleanup() {
}
}
IEWAZEFTIAEERM), UserSplitterBoltiU T, filEtrtweetsSCA, Jf Kixk @ 512 1) 51 34]
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public class HashtagSplitterBolt implements IBasicBolt{
private static final long serialVersionUID = 1L;



public void declareOutputFields(OutputFieldsDeclarer declarer) {
declarer.declareStream("hashtags", new Fields("txid", "tweet_id", "hashtag"));

public Map<String, Object> getComponentConfiguration() {

return null;

public void prepare(Map stormConf, TopologyContext context) {

}

public void execute(Tuple input, BasicOutputCollector collector) {
String tweet = input.getStringByField("tweet");
String tweetld = input.getStringByField("tweet_id");
StringTokenizer strTok = new StringTokenizer(tweet, " ");
TransactionAttempt tx = (TransactionAttempt)input.getValueByField("txid");
HashSet<String> words = new HashSet<String>();
while(strTok.hasMoreTokens()) {
String word = strTok.nextToken();
if(word.startsWith("#") && !words.contains(word)) {
collector.emit("hashtags", new Values(tx, tweetld, word));
words.add(word);

public void cleanup() {

}
}
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public void execute(Tuple tuple) {
String source = tuple.getSourceStreamid();
String tweetld = tuple.getStringByField("tweet_id");
if("hashtags".equals(source)) {
String hashtag = tuple.getStringByField("hashtag");
add(tweetHashtags, tweetld, hashtag);
} else if("users".equals(source)) {
String user = tuple.getStringByField("user");
add(userTweets, user, tweetld);
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public void finishBatch() {
for (String user : userTweets.keySet()) {
Set<String> tweets = getUserTweets(user);
HashMap<String, Integer> hashtagsCounter = new HashMap<String, Integer>();
for (String tweet : tweets) {
Set<String> hashtags = getTweetHashtags(tweet);
if(hashtags != null) {
for (String hashtag : hashtags) {
Integer count = hashtagsCounter.get(hashtag);
if(count == null)
count=0;
count ++;

hashtagsCounter.put(hashtag, count);

}

for (String hashtag : hashtagsCounter.keySet()) {
int count = hashtagsCounter.get(hashtag);
collector.emit(new Values(id, user, hashtag, count));

}
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public class RedisCommiterCommiterBolt extends BaseTransactionalBolt
implements ICommitter {
public static final String LAST_COMMITED_TRANSACTION_FIELD = "LAST COMMIT";
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TransactionAttempt id;
BatchOutputCollector collector;
Jedis jedis;

public void prepare(Map conf, TopologyContext context,
BatchOutputCollector collector, TransactionAttempt id) {

this.id = id;

this.collector = collector;

this.jedis = new Jedis("localhost");
}
HashMap<String, Long> hashtags = new HashMap<String, Long>();
HashMap<String, Long> users = new HashMap<String, Long>();
HashMap<String, Long> usersHashtags = new HashMap<String, Long>();
private void count(HashMap<String, Long> map, String key, int count) {

Long value = map.get(key);

if(value == null)

value = (long) 0;
value += count;

map.put(key, value);

public void execute(Tuple tuple) {

String origin = tuple.getSourceComponent();

if("users-splitter".equals(origin)) {
String user = tuple.getStringByField("user");
count(users, user, 1);

} else if("hashtag-splitter".equals(origin)) {
String hashtag = tuple.getStringByField("hashtag");
count(hashtags, hashtag, 1);

} else if("user-hashtag-merger".equals(origin)) {
String hashtag = tuple.getStringByField("hashtag");
String user = tuple.getStringByField("user");
String key = user + ":" + hashtag;
Integer count = tuple.getintegerByField("count");
count(usersHashtags, key, count);

public void finishBatch() {
String lastCommitedTransaction =
jedis.get(LAST_COMMITED_TRANSACTION_FIELD);

String currentTransaction = ""+id.getTransactionld();
if(currentTransaction.equals(lastCommitedTransaction))

return ;



Transaction multi = jedis.multi();
multi.set(LAST_COMMITED_TRANSACTION_FIELD, currentTransaction);
Set<String> keys = hashtags.keySet();
for (String hashtag : keys) {
Long count = hashtags.get(hashtag);
multi.hincrBy("hashtags", hashtag, count);
}
keys = users.keySet();
for (String user : keys) {
Long count = users.get(user);
multi.hincrBy("users", user, count);
}
keys = usersHashtags.keySet();
for (String key : keys) {
Long count = usersHashtags.get(key);
multi.hincrBy("users_hashtags", key, count);

}

multi.exec();

public void declareOutputFields(OutputFieldsDeclarer declarer) {
}
}
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multi.set(LAST_COMMITED_TRANSACTION_FIELD, currentTransaction);
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public class TweetsPartitionedTransactionalSpout extends

BasePartitionedTransactionalSpout<TransactionMetadata> {
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public static class TweetsPartitionedTransactionalCoordinator implements Coordinator {

public int numPartitions() {

return 4;

public boolean isReady() {
return true;

public void close() {
}

}
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public static class TweetsPartitionedTransactionalEmitter
implements Emitter<TransactionMetadata> {
PartitionedRQ rq = new PartitionedRQ();

public TransactionMetadata emitPartitionBatchNew(TransactionAttempt tx,
BatchOutputCollector collector, int partition,
TransactionMetadata lastPartitionMeta) {
long nextRead;
if(lastPartitionMeta == null)
nextRead = rg.getNextRead(partition);

else {
nextRead = lastPartitionMeta.from + lastPartitionMeta.quantity;

rq.setNextRead(partition, nextRead); // Move the cursor

}
long quantity = rg.getAvailableToRead(partition, nextRead);

quantity = quantity > MAX_TRANSACTION_SIZE ? MAX_TRANSACTION_SIZE :
quantity;

TransactionMetadata metadata = new TransactionMetadata(nextRead,
(int)quantity);

emitPartitionBatch(tx, collector, partition, metadata);

return metadata;

public void emitPartitionBatch(TransactionAttempt tx, BatchOutputCollector
collector,int partition, TransactionMetadata partitionMeta) {

if(partitionMeta.quantity <= 0)



return ;
List<String> messages = rg.getMessages(partition, partitionMeta.from,
partitionMeta.quantity);
long tweetld = partitionMeta.from;
for (String msg : messages) {

nn

collector.emit(new Values(tx, ""+tweetld, msg));

tweetld ++;

public void close() {
}
}
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public static class TweetsOpaquePartitionedTransactionalSpoutCoordinator implements
I0paquePartitionedTransactionalSpout.Coordinator {


https://github.com/storm-book/examples-ch08-transactional-topologies

public boolean isReady() {
return true;

}

public static class TweetsOpaquePartitionedTransactionalSpoutEmitter implements

I0OpaquePartitionedTransactionalSpout.Emitter<TransactionMetadata> {
PartitionedRQ rg = new PartitionedRQ();

public TransactionMetadata emitPartitionBatch(TransactionAttempt tx,
BatchOutputCollector collector, int partition,
TransactionMetadata lastPartitionMeta) {
long nextRead;
if(lastPartitionMeta == null)
nextRead = rg.getNextRead(partition);
else {
nextRead = lastPartitionMeta.from + lastPartitionMeta.quantity;
rg.setNextRead(partition, nextRead); // Move the cursor
}
long quantity = rq.getAvailableToRead(partition, nextRead);
quantity = quantity > MAX_TRANSACTION_SIZE ? MAX_TRANSACTION_SIZE :
quantity;
TransactionMetadata metadata = new TransactionMetadata(nextRead,
(int)quantity);
emitMessages(tx, collector, partition, metadata);
return metadata;
}
private void emitMessages(TransactionAttempt tx, BatchOutputCollector collector,
int partition, TransactionMetadata partitionMeta) {
if(partitionMeta.quantity <= 0)
return;
List<String> messages =
rg.getMessages(partition, partitionMeta.from, partitionMeta.quantity);
long tweetld = partitionMeta.from;
for (String msg : messages) {

collector.emit(new Values(tx, ""+tweetld, msg));

tweetld ++;

public int numPartitions() {
return 4;

public void close() {



}
}
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