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MapReduce is a programming model and an associated implementation for
processing and generating large datasets. Users specify a map function that
processes a key/value pair to generate a set of intermediate key/value pairs, and
a reduce function that merges all intermediate values associated with the same
intermediate key. Many real world tasks are expressible in this model, as shown

in the paper
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Association Rule Mining Algorithm®] 1&2 JHE= th2a} )
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o

O EfAAAYS) = T
O AA%(Support) = P(ANB) = N(ANB) / N(T)
O @o] Fufg-E AR =ee s
O A} B7F SAofl el Qe
O A== (Confidence) = P(BIA) = P(ANB) / P(A)
O AE Edshe APy FollM BE Eetote Bk
O FJ=(Lift) = P(BIA) / P(B) = P(ANB) / P(A)P(B)
O AE Fuligt ¢ I EfdMo] BE Eileh= 7492 B7F Aoz Fufshs 75
o] Hl&
O Lift > 1@ =255 Aol 44
O S,G= v w#2le] 1-8371 o7, L2 miE e 7]

FY,

FAE sl7] YA Lofof sl= ATZES support, confidence, lifto]t}h, HA|Z oz 4]
S HW support, confidence, lifts F617] YollA= ofE ARE Xof disiA vebd e
PO 5 ®f o] PX)+= otoldl Xof digt A& ERAALY += Use gho] =M, 4
£ X YE Ao 7 52 PXNY)ZHL P2 of o] PXNY)E ofoldl XeoF Y& Z
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1 29 w EZ(A>B) M AR=(S)  AMRI=(Q) SHE(L)
WSHE{ 3 3/5=06 0.6/0.6=1 0.6/0.6%0.8=1.25

2 2% HH, 22t _
HE{>® 3 3/5=0.6 0.75 1.25

3 Y HE, 22 : Za1>28 | 2 | 2/5=0.4 0.66 1.11

4 28, 2zt 2t ’ 28>8e | 2 | 2/5=0.4 0.66 1.1
o O —

5w e at OSHE | 2 | 2/5=04 0.66 0.83
2al>HE | 2 | 2/5=04 0.66 0.83
HE{>2L | 2 | 2/5=04 0.5 0.83
HE>22t | 2 | 2/5=0.4 0.5 0.83

2= M= A= | gesee | 1| 1/5=02 05 0.83

R 3 3/5=0.6 2tH > 1| 1/5=0.2 0.5 0.83
H —_T,—E_ =

y 3 2/5=0.6 le>=at | 1 | 1/5=02 0.5 0.83
2apsee | 1 | 1/5=02 0.33 0.83

E: =

UIE 4 4/5=08 cosaid | 1 | 1/5=02 0.33 0.83

=3} 3 3/5=0.6

2he 2 2/5=0.4

2125 (Confidence) = P(BIA) = P(ANB) / P(A)
SFAL=(Lift) = P(BIA) / P(B) = P(ANB)/P(A)P(B)

(Association Rule Mining Algorithm®] #2] S&

o] ¢1EES MapReduceZ FAsI7] flaliA= 19A] dolA Z¥zke] ofoldlo] gt 1t
g I35 AASHE= Aotk MapReduce® tha} Zo] s 4= Qlrh
|
22 Ty ad] 22 11e
H{E], 1
1,974 HE 23} 1 %:—fr330066
,°°,HiE1,iEr 1
Za},1 il
_I_'IT EE|' 2™ 22 —'E—E|-,3,O.6
5,4 BE],2tH igﬂ 2tH,2,0.4
1
H{E], 1
2t 1

g AFel gt A2 =E AXtsh= MapReduce 29

oA support, confidence, liftE AAFeH7] flsliA= 204 T4 nC20l| sidsh= A4t
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$5,2t%,0.2,0.33,0.8333333
t2t™,0.2,0.33,0.8333333
2t ,8{€,0.2,0.5,0.625
H{E{,2t%,0.2,0.25,0.625

A= MapReduce E=2-%

Mui 1

43



=(A>B) M ARAE(GS) A=) SAE(L)
W3HE 3 3/5=0.6 0.6/0.6=1 0.6/0.6%0.8=1.25
HE{>% 3 3/5=0.6 0.75 1.25
T = =2 oo =
) Z22>28 | 2 | 2/5=0.4 0.66 1.11
1T 7. % 3y —7;, o333t | 2 | 2/5=0.4 0.66 1.11
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5 % HE, =i atm>29 | 1 | 1/5=0.2 05 0.83
gleisw | 1 | 1/5=0.2 0.5 0.83
2>22f | 1 | 1/5=02 0.5 0.83
AL 1 - B2 XA 2ap>2f8 | 1 | 1/5=0.2 0.33 0.83
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Association Rule Mining Algorithm= 80 FoE 7} dlo|ejH|o]AofA] 2|gt
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AR A(T) 1,300,000
6¢ ol 3009 * 20
| =&
17} High End Server = 6,0009+
d) Core T 1,0009+
ol b8 0
* 80 = 8,0007HA
AEFZ] 29 o]t

44

SEC-2012-RM002



SWOPD el &2

HO
x

3. MapReduce A4 &l
MapReducer= @4t FE=9} F2 E/4Jo] mlj¢ Aolsto] ¢f= mda A2jste] A7 nhels
A w dubAel A FAor HAE & 4% QIth MapReduceE AHi= 2AI5H7] £
e FAHcE F24 Hde ERdor itk & mEe fAES, A 5ol wEkA
= A AA A di"e Fx A8cke A5 4 Als

9 GRS 5o Qlold AAT BAIS §UT 4 9onz 44 wAN 2 24 nEd
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ro
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ofo
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>
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nw

e

o] 52 el Mapper sPHRF ARESh= 52 o8l o8 ETL(Extract, Transform, Load)

A4S @ o) F8oht 58] shio 218 BAER BRE sPIt 1E7R BReHE A9
AET % ok WEOE FAS A thRd] G Fsd BES T Golsick

Input Output

- -
|

P ‘.\
| Mapper |
h A

—

- Y
[ Mapper )

=

e -

Y

f\ _Mapper )

2.2 Mapper — Reduce

o] &2 &l dloleE HsfoF sh= ¢ AM8she Rl e® Reducerd] Hew= 23}
glole ] A7)0 mehA AJA”le] gl AAE 4 Sk AE 5o AR Bt F9F A
5 A= Z$ Mappers User 1d2 3511, Reducers User Ido tisiA E3} o)<
o] RolA H=d| ol F2bis7t WokkAl HH Reducers= W HlR22|7F HastA Hrt

MapReduce’ T4%50]et @AeHe Reducers B oo Hloldg WEYRS Bo) Ags}
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| Mapper ) ( Reducer |
o Ea v —
< Mapper ) ( Reducer
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2.3 Mapper — Mapper

o] &2 e A= o GAE AX-A 7oA & o AMgsks didoltt olE S
W Age Mo, 54 29w We ol 5o A dAdos A8 o AMgw)
wgh Ado] AL Al 31 el shtel Age 9Esl fEN T ol
Mapper(Mapper'd gH mdo] ROW 45 ZHotal mfde] AFAE Hof)E ARgoto
Azlaor k. BHE sht obdel ETL A4e dAske 49 oleieh 7@ Heke 483 4
At

Input Output

2.4 Mapper — Mapper — Reduce

o 52 HEe HolHg BRaly 1 YolHE APshe 5o AAL 4AT v A
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i Mapper b ( Mapper ) ( Reducer\)
L t /
(, N / . P N
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o] &2 ¥ Unsupervised Algorithm 5o @ol Sgst= WHog AR =&
o 7}2] FLSH 2GS vHESHE (o, K-Means) B5 Z-83t}t. Collaborative Filtering
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Input Output
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e

4. Hive & Pig®] User Defined Function (UDF) A& =k

LS AE 97] fIoiA MapReduce @ wida A8 & AN W= T2 EEO|
g ot 145, A4S gHsE| oA UDFE AHEE 4= Utk Hive, PigellAl Alsot
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package org.openflamingo.hive;

import org.apache.hadoop.hive.ql.exec.Description;
import org.apache.hadoop.hive.ql.exec.UDAF;
import org.apache.hadoop.hive.ql.exec.UDAFEvaluator;

import java.util. ArrayList;

e
* Group First Item Hive UDAF.
* o] UDAFE Aggregationdt A3 dloJEel4] 7P A 55 dest= 7]

« ZAFEEE B

off

o7 FhHE Helgrt

* Listol] Folx A2t =2 JVM Heap 4H|7} ©A3T) wlebA] Aggregation®] ©$] 747t 21 39
* TRIZE SEE S o] HAEE AMEE] Hibe $8 AlA VTS ATEe SetS AR AL AR

* <p/>
* <ul>
*  <|i>Mapper : iterate — terminatePartial</li>
*  <|i>Reducer : init — merge — terminate</li>
* <jul>
*
* @author Edward KIM
* @since 0.1
#/
@Description(
name = "groupFirst",
value = "_FUNC_(arr) — Return a first item in aggregation. arr can be a array.",
extended = "Example:\n"
+ " > SELECT _FUNC_(groupFirst(contractld)) FROM Log GROUP BY contractld;\n"
+ " '192837182"
)
public class UDAFFirst extends UDAF {

[k

x 7] A

*/

public UDAFFirst() {
}

[

* Aggregations T8 HA] S

* Hive:r= UDAFEvaluator® 7d3l= UDAFY ZE Fg2E A5S 2t
#/

public static class UDAFGroupFirstEvaluator implements UDAFEvaluator {

ArrayList<String> data;
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public UDAFGroupFirstEvaluator() {
data = new ArrayList<String>();

[

* Aggregation®] “FeElghS 27]8}s}
*/

public void init() {

data.clear();

# o] HlAEE A <tt>true</tt>Z wr3aic}

public boolean iterate(String[] elements) {
if (elements != null) {
StringBuilder builder = new StringBuilder();
for (String element : elements) {
builder.append(element);
}
data.add(builder.toString());
}

return true;

[k

* 53 Aggregations whHFE|skil AElE WHEHETE

*/

public ArrayList<String> terminatePartial() {
return data;

[xx

x BE AgoregationS W33},

* o] s Y e 739 #E
AT

o4

tlo

7}

el
=

O

_&3
=
K

* terminatePartial() =t}

# o] HAEE M <tt>true</tt>%E WHEHSITE

%/

public boolean merge(ArrayList<String> elements) {
if (elements !'= null) {

data.addAll(elements);

BY 948 MRS

ok s
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}

return true;

[
* Aggregations "Hy2lstal HE Z3E WG
* HF ANE AT dele 7 A O}O]Eu‘?} FE3o
* @return Group First UDAFY] % A}
#/
public String terminate() {
return data.get(0);

olst 2 7% the3t 2ol Hive QLS AT 1) themt ol 3 4+ ek,

set mapred.reduce.tasks=100;
set mapred.job.name='Monthly Statistics (${YESTERDAY})";

add jar mapreduce—template—1.0.jar
CREATE TEMPORARY FUNCTION groupFirst AS 'org.openflamingo.hive.UDAFFirst';
CREATE TEMPORARY FUNCTION groupLast AS 'org.openflamingo.hive.UDAFLast';

SELECT groupFirst(userSequence) FROM User GROUP BY username; // 24 E7|

MapReduce= framework¥r EA5}7] wfol] £ 7]5(f; JOIN, SORT, PIVOT)&

Z3517] 9sE MapReduceS 7[9ho g HE o] 7]5-8 Shgdfjof it
| thgeke] 25 Asjof sk FA0NAE s AMEA AL sfo
& 4 9oug Hivel} Pige] 7@ wlzlUZES #gsle] Toshe deke
oflw 93] tlSt PRt 1§ Fkolrk

o]

30

E35] oleidt 7%
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T Hloje £4 RE

SWOPD e N X2

Ol
—

dlele o] A=l HAshke A2 d80] Sasitt wpA A=ds FHEsp] gt

SYT Bast k.

Jtoz Easl T HAE mPYass 74

StRsH= ZIA4H MapReduce®

&9l HAEE 498 4 9ok Apache MRUnitY-2 JUnit5)<

g 2t LEel sl A Fapt 2ot

27 ZEE=7) 318 ) Ak, T Group ByE 4

8

Sk= MapReduce ETL9]

import
import
import
import
import
import
import
import

import

org.apache.hadoop.conf.Configuration;
org.apache.hadoop.io.LongWritable;
org.apache.hadoop.io.NullWritable;
org.apache.hadoop.io. Text;
org.apache.hadoop.mapreduce.Mapper;
org.apache.hadoop.mapreduce.Reducer;
org.apache.hadoop.mrunit.mapreduce.MapReduceDriver;
org.junit.Before;

org.junit. Test;

public class GroupByMapReduceTest {

private Mapper mapper;
private Reducer reducer;

private MapReduceDriver driver;

@Before
public void setUp() {

mapper = new GroupByMapper();
reducer = new GroupByReducer();

driver = new MapReduceDriver(mapper, reducer);

@Test
public void groupBy() {

4) MRUnit Official Site : http://mrunit.apache.org
5) JUnit Official Site : http://www.junit.org
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Configuration conf = new Configuration();

conf.set("inputDelimiter", ",");
conf.set("keyValueDelimiter", ",");
conf.set("valueDelimiter", ",");

conf.set("allowDuplicate", "false");
conf.set("allowSort", "false");

conf.set("groupByKey", "0");

driver.setConfiguration(conf);

driver.withInput(new LongWritable(1), new Text("&Z% ab"));
driver.withInput(new LongWritable(2), new Text("&Z4d%b"));
driver.withOutput(NullWritable.get(), new Text("&Z&,a,b"));

driver.runTest();

EQE A ARl mEbA bRt 2ol mEtM Z718 skl =110 o] uhet
A Tt A2lE she A HEE tolEE dEez Agcle T B AlLE HAEE
HSohe AlE gEsp] vl off, dioly AFE "¢ ofdu:. wWEkA EclEmmah 2
2 Code CoverageE Tot== gt tha-2 Eclipse®] MarketplaceE &0 Fa=2 A

4 Sl EclEmma®] 47| shHolch
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Eclipse Marketplace

Select selutions to install. Press Finish to proceed with installation.
Fress the information button to see a detailed overview and a link to more information.

Search | Recent | Popular | Installed|
Find: |eclemma Q2| | Al Markets

et |[co

Share @

EclEmma is a free Java code coverage tool for Eclipse, available under the Eclipse
Public License. It brings code coverage analysis directly into the Eclipse...

by Meuntainminds GmbH _Co. KG, EPL

wm EclEmma Java Code Coverage

Update
Uninstall | quality metrics code coverage

Finfsh

o4 MRUnito& ZH3t tko] glAE Ao|AZ the

21} o] Code Coverages ©|-8ot
HAES 49yttt

1
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File Edit Scurce Refactor Mavigate Search Project Run Window Help
W ==t et R v R St N St e RS T L R =+|
| Quick Access | J B | 2 Java EE
[ Prajact Explorar 52 e | | =miapreduce-template/pom;smil 1] GroupByMapReduce Test java 52 = B =0 m = 0
3 DFS Locations -~ # = Licemsed to the Apache Software Foundation (ASF) undea B =i Laz W Ow
a E;‘J rnapreduce—temp\ate package org.openflamingo.mapreduce.etl.groupby; =
a {3 srcftest/java
d ,{E org.cpenflaminge. mapreducee’(l groupb # import org.apache.hadoop.conf.Configuration;[] # org.openl
1] GroupByMapReduceTes > a D GroupsyM
b srcf”test/resources MNew ¥ & m;ﬁp
in/j = BlaE Mol 40 reduc
I+ 8 src/main/java Open Type Hierarchy Fa e
- [ src/main/rescurces o AR B
b [ hadoop-core-1.1.1jar g il @ setlp
b s commons-cli-1.2 jar Open F3 @ testi{
| W commons-configuration-1.6.ja Open With = M @ testw
& (@ commons-lang-2.4 jar i i » W
T commeons-lcgging-1.1.1jar ? Cepy CEE @ testd
i fmi commens-cli-2.0-mahoutjar | 52 Copy Qualified Name
LT guava-r0djar [ Paste Cirl+V  Hriver:
bl pig-0.10.1 jar ¥ Delete Delete
loa hiviE- -0.9.0]; < =
v 5 |ve.commorw .l Remove from Context Ctrl=Alt+Shift- Down
b ome |ogdj-1.2.16 jar _
b hive-serde-0.9.0jar Build Path * Mapper():
B @ hive-shirms-0.9.0.jar Source Alt+Shift+5 » yReducer ()
b fow slfdj-api-1.6.4jar RefSeTGr AltsShiftsT » ESDriver (mapper, reducer):
b fme slf4j-log4j12-1,6.4jar
| fm junit-£.10jar ey Import. v
5 fm hive-exec-0.9.0jar £  Export. > < >
b s mrunit-0.9.0-hadoopl jar =l
& s mockito-all-1.8.5 jar & rRaltey B @ Y= 0
i+ Bk JRE System Library [lavaSE-16 References v
» WA Mavery Depenidericies Declarations 3 Resource Path Location Type
b et
b b Run As 3
b g2 S Debug As v
" % E:Tglgtxml Profile As 3
= pom.;cml Coverage As v Ju 1 1unit Test Alt-Ghift-E T |
i s :
< ' Validate Coverage Configurations. >
Team »
1] org.openflamingo.mapreduce etl groupby Compare With e |

T vt gol 2R &9l HAET AiEy A et MapReduCeﬂ' ojgA A
B A=A AJY 4 Aot A Hlolelell metA if 22 AeA sk Ak TS
= dlolHe] Ard, NULL o7, s gto] A 57 5= aL=ste] A4 dHlolHE 45t
AL HAERMI ofF EHACNN S| o F5 SRl/AIAE HAEA W2 AL

S HAL dlole o] A= HASHA RsHA A
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File Edit

Source  Refactor
=
[ Prajact Explorer 52 St ic}
'E| "=L.,_'“ | L L2
/= DFS Locations -

= mapreduce-template

4§ ore/test/java

4 [ org.openflamingo.mapreduce.s
o E] GroupByMapReduceTest jav

28 sro/test/resources

2 cre/main/java

e

w

Mavigate Search Project Run  Window Help

i C bt s e ¥ B St e i i S S Tl

. '-d| i

L s
CQuick Access

1| | 2 mace

| mapreduce-tern,,, \J] GroupByhapFed.,, [1] GroupByMapper.j,,, [4] GroupByReducer,,, 2 = =
Eove = =y
o~ protected void reduce (Text key, Iterable<Text> values, Context context) thr

CounterUtils.writerReducerCounter(this, "ITEMS", context);
List<String> items = new LinkedListc<String>(};

StringBuilder builder = new StringBuilder();
for (Tert value i wvalues) {
if (allowDupliecate) { // T=zsSEs3dgss=
items.add (value.toString(});

¢ @

[ sro/main/resources @ } else if (!item=.contains(value.tcString())) { // =ssssszigosE g0
& [ hadoop-core-1.11 jar items.add (value.toString()):

o s commens-cli-1.2 jar ¥

& fws commons-configuration-1.6.jar ¥

;

commens-lang-2.4 jar

. fm commons-logging-1.1.1 jar ¢ ZEN R oRBart )
b fm commens-cli-2.0-mzhout jar Cellectaons.soxbiitema) s
b fms guava-rogjar b
i ig-0.10.1.jar -
‘ I% :ig&comrrionsgcjar L 4 for (String item : items) {
b o -0.9.0,
= - z builder.append (item) . append (valueDelimiter) 7
b logdj-1.2.16 jar
b fma hive-serde-0.9.0jar !
. " hive-shims-0.8.0.jar String valueString = builder.toString():
o loa slfdj-api-1.6.4 jar e T Lo B e e P et S e P
o o slij-logdj12-1.6.4 ar € 5
b s Junit-4.10jar ”
s @ hive-exec-0.9.0jar I®/ Prablerns v Tasks @ Javadoc [ Console i JUnit [@w Coverage &2 =1 i
b mrunit-0.9.0-hadoopl jar mLE KR M- BER T
» i ;:;c:lt?_a”_lj: 5]3_[ el Element Coverage Covered Instructic...  Missed Instructions Total [
B stemn Library [lavaSe-16] :
= Maveﬁ Depender?cries i+ [I] SampleReducer java | 00 % 0 21
. B etc a £ org.cpenflamingo.mapreduce.etl.groupb | 56.9 % 189 143
b B
b & lib & [4] GroupByDriver java EE 00% o 138
b
i g i+ [¥] GroupByMapper java D 919% 57 5
‘ E taraes &+ [¥] GroupByReducer java = 1000 % 132 0
&) bulld el i H org.openflamingo.mapreduce.stl linecou 0.0% o 44
= K o « A ramn unnirearanany hadenn mancsdies nneo n o K
< > < >

I=R=
T

2. MapReduce dlole Az e
MapReduce= HOIHE A@sk= o] thait ol
S Aol 4ste] 19 AR HiEs Zotd A Aldes & & 9
2] MapReducer= t&9] HolHE ¢olA tige] tlolgE Adsk= M
Ae ANEdloldotaH o]et fAKE A mfels ook gtk o]e} fARRE A mfglog
DFS 10 A2] Helg Slohd o] sfelE A8st fxupPlS AAR fafsto] Axe] 7]
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Execution Pattern
Workload Resource = Job Type
Input Map Intermediate Reduce Qutput
Map : CPU Bound , ,

TeraSort b4 Red 1k Job
eraso Bedlion £ 8 e arge Jo
WordCount CPU Bound , m ) p— Group By Job

Im | »
DFS 10 1/Q Bound , Read/Write Job
mrbench Job Bound m Many Small Job
HH 2| MapReduce 10 Bound >» En >» >» Classification Job
£4 MapReduce Rehgzge: :VCOPSOBUonudnd , m , b Group By & Aggregation Job

T [ne ate
- o=
» =

a
> | =

3. 4% HlaE
dole Azl W] waha A DFS 105 4343 o) dolee] 4457, AeAs, @
9 2710 37), WA Al 3700 wE & 2739 Ay 37 5 Test] HAE wefule

£ 273t 121 HAE S AA 2] MapReduce®] A2 o Al7-e wrdsto] X AF9]

HeEan ] HAE mEtolg HAE @t

DFSIO Type [ #E=7](8) User Running(2H) Raw Size{Byies) 04 19 37(Bytes) | Oil4 1% 3 7|(M) | Files | Size(M) | Total Time(s) | Throughput(M)
L 100,000 2 300 3,600,000,000 343323 288 11.92 103 64.17|

4 100,000 2 300 2,880,000,000 274658 | 288 9.54 1008 59.07

Read 3 100,000 2 300 2,160,000,000 205994 | 288 715 99.8 46.09]
Z 100,000 2 300 1,440,000,000 137329 | 288 477 998 41.27

1 100,000 2 300 720,000,000 686.65 | 288 238 97.8 35.81

L 100,000 2 300 3,600,000,000 343323 288 11.92 103 121]

4 100,000 2 300 2,880,000,000 274658 | 288 9.54 1039 12

Write 3 100,000 2 300 2,160,000,000 205994 | 288 715 1019 11.1]
2 100,000 2 300 1,440,000,000 137329 288 477 1018 133

1 100,000 2 300 720,000,000 686.65 | 288 238 983 113

5 500,000 2 300 18,000,000,000 1716614 | 283 59.60 100 7777

5 1,000,000 2 300 36,000,000,000 3433228 | 288 119.21 111 39.91)

Read 5 5,000,000 2 300 180,000,000,000 17166138 | 283 596.05 278 39.32)
5 10,000,000 2 300 360,000,000,000 34332275 | 288| 1192.09 461 38.644

5 20,000,000 2 300 720,000,000,000 68664551 | 288| 2,384.19 817 40.21]

5 500,000 2 300 18,000,000,000 1716614 | 288 59.60 174 875

5 1,000,000 2 300 36,000,000,000 3433228 | 288 119.21 316 6.54]

Write 5 5,000,000 2 300 180,000,000,000 17166138 | 283 596.05 1331 5.9
5 10,000,000 2 300 360,000,000,000 34332275 | 288| 1192.09 2575 5.82

5 20,000,000 2 300 720,000,000,000 68664551 | 288| 2,384.19 5079 5.77,
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T2 7] Zxof| FAE%= a2 Z24otke otk 1Y Hix] HYE 7|ee= @t
},
O o9 21 A4 A4 = B457] X Running = 529 170 X 2A7F = 1204
O 9 14 727 = @9 271 A A4 X User X Raw Size
= 120 x 100,000 x 300
= 3,600,000,000 Byes
O Files = AIZFd A A4 x 24 (1Y) = 288
O Size = 19 oA} 37] / Files = 11.92M
olgA AAH mEmHE 7o 2 DFSIO0 Hixuta HIAEE g7} Zo] AP 4
o]
ps
#hadoop jar $SHADOOP_HOME/hadoop—#test*.jar TestDFSIO —clean
#hadoop jar $HADOOP_HOME/hadoop—+test*.jar TestDFSIO —write —nrFiles 288 —fileSize 11.92
#hadoop jar $SHADOOP_HOME/hadoop—#test*.jar TestDFSIO —read —nrFiles 288 —fileSize 11.92
o] DFSIO HIAES $afotal YA th3a} Zo] 488k A7ES & 4= glom o2 A7) &
B 7| =3,
6) DFSIO 427= : $HADOOP_HOME/src/test/org/apache/hadoop/fs/TestDFSIO.java
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————— TestDFSIO ————— " write
Date & time: Fri Apr 08 2011
Number of files: 1000
Total MBytes processed: 1000000
Throughput mb/sec: 4.989
Average 10 rate mb/sec: 5.185
10 rate std deviation: 0.960

Test exec time sec: 1113.53

————— TestDFSIO ————— ! read
Date & time: Fri Apr 08 2011
Number of files: 1000

Total MBytes processed: 1000000
Throughput mb/sec: 11.349

Average 10 rate mb/sec: 22.341

10 rate std deviation: 119.231
Test exec time sec: 544.842

DESIO EIAE Axte] BAJE]o] Qli= ThroughtputS thaat o] ALt 4= Sk

N
Efilesizei
r

n
Z time;
i=0

Throughtput(N) =

DFSIO HIAE Aifo]] EAE]] 9l Average 10 Rate:= T2} ZHo] AAg 4= Qi

N N filesize;
D rate; Y
i=0

— —y ltime;
Average IO rate(N) = N N
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TES U R AR P HolHE sk otk
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F719 o A2 Blole AR F7el wetA

TARE % 9lo o ol weby Al deke Hdsne g

e 7 o omsn
S L ECEEE

Flamingo HDEFS File Uploader
File Uploader | - |@Zg 271 =4 7|9t | - ojA[x] §igk &7}

- AR A E7F

File Slurper

Log Aggregator

- B3 Aoy 74
- WA £

- 45 2 Ry o

Apache Flume
Facebook Scribe

Message Service

- 2R A2Y 74

- XA A 27

Apache Kafka

Event Streaming

- AR A
- ) g
- B4 R

- 2R A2Y 7Y

- Az Aolgt e

= ol AL HIAA] A

2 A 2 74

Esper CEP
Apache $4

Storm
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1. HDEFS File Uploader

Wtdog el NATE ol AAHE BaH 218 SHehe A9 e A
th. o] FIP AW] 91 Zafoldle 7Jvt njel 2418 1 2ol wtebd BgolA] 7F gol
AHgshE WHolth FTP= Aelshe WMol et dubor v F 71| dF WHol 9l
ok

of
ek

- FIP Put
O ¢ A]2HIoA Hadoop Cluster?} Q= A|ARIC
O AFA oF Al2HloA s A2glof] e 4 Qs WIS Fojof gt
O &JF AJ2dlo] S =g 4 9l
O weio] s e [P F40t ZEES St HE A3t
— FTP Get
O Hadoop Cluster7} = AAH QJE A|ARI R TS theZ Tt
O A&A] &F AJl2”oA T 7hsset A2 AAdsof itk
O EA] &7 A2 HoA S A2l g 4= Qs HebHe dojof otk
O Hadoop Cluster?b Q= AlAglof|A] &5 A 2dlo] 5] 915t AHE Thds} of
of Hetol oigeth

!
I
i
[
S
o,

AHoR AN P Hushe e o A2E gaeld 2ok AAke WA
917 WhEe] FTP Purg AEFHE. FIP Pur e 9% A2
o shle Wof YolFt WAo|ER AF5s st QoM WeF Aol glrk ur
FTP Gt 9 Al2glih GgA] o A2gle] Het e ufetef 517] uhize] sk
bl AZko] ¥ &85k £40] Ieh 2 Hadoop Cluster7} Sl Al2glo] Fo 755 A

259 7F54o] W 7] ol b AAHIE FIP Purg s et
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SWORIIE N HXZ2E =AM

Web Server
FTRIHTTP Data Gat
Log Aggregator 5 ateway
LSt e Scheduler
Uploader
Application Server -
Log Aggregator
v
Proxy Server
HDFS APT
Lo regator
g Aggres JLOGIYYYYMMDDD

Y

Apache Hadoop Cluster

S . — —
‘ Datanode | | Datanode ‘ ‘ Datanode ‘ L Apache Pig Apache Hivew
== Ty El s = ED)

| Namenode

4 29NE S Roh 1A A7 Hol UA R A4S A%

o=z [
ot sjolg ek dhel ol WA HAE Aok Rohe AV wAstnz

- L4 291X 2 FTP AHE o FAJsto] Hols B4
- FTP AHE= NAS 5-& &3] AEZ|RE Eds

2. Log Aggregator
21 FA7IE SR 2O Y A AR 2T AR A 2 R, wAR] &4 F

A%} WAIZ] W 52 AT & e Aol oy ¥WhH Apache Flume®] 739 Apache

ZooKeeperet 22 Distributed Coordinator®] T-2-& Hrofop otal, Scribe®] 7% Java 7]5F
o5 FAEo] A dorz Unix HAlA F&o] ofgtks ©@do] SQlth. &3d] Log
Aggregatore= 215 el oA 21 HAZE HLstE agentE oSG AH{o] X6
of sfH= ojF AT Al & 7H9| olsiA WA siasior sk wAZE AR HAXE

agent Ol B S Itk A, QoS AAS WA 4 glek ol ol
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i
Web Server
Log Aggregator S
S
A o/
Application Server
| Log Collector
Log Aggregator 1
(] Cotlector
Thrift Collector
Proxy Server
Log Aggregator I
HDFS APf
FLOGIMONTYYYYMMDDD
A 4
Apache Hadoop Cluster
L Namenode | L Datanode J Datanode L Datanode J Apache Pig Apache Hive
Ingkesper |{ Ganghia || L Tookesper || Gansfiz Tackeszer || Gangia Tnokeeper | Gangia

2+ Apache Flume®] o}7[€l4 =4 Apache Flume> Agent®t Collector7b Thrift ==
2 AHgot dAEEH Agent= THFSE Sourcelld] 2IE F35te] Collector2 ZAEs}
1 Collector= £33t 2 12 HDFSY o2 7]=si},
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log4j

Anpondes \

Tail-able
files such
as logs
(Apache,
syslog,...)

UDP/TCP

stdout of
launched
executable

Custom
data
sources

S8 Facebook Scribe®] o7|ElA 24 Scribe= 7F ©he

h-——___-___'_-_'-l»
syslog  |__——
/

log4j
appender

Custom tail +
Te}.(t log = forward
files mechanism
— Custom tail +
UDYF’ :TgP —te forward
mechanism

3. Message Queue

Agent Node
Agent Node
Collector Node
Agent Node
Collector Node
Agent Node
Agent Node
Master Master Master

HDFS

HBase

Flat files

SWORIIE N HXZ2E =AM

Custom
data sinks

HDFS

Filesystem

Message Queue TA> HAFAQ HAIR] $441 ALE 7|REozA Qe HEH AL
doleb= Adt HAR Y] Fpaloll 22eh Hof Slthe o] AN HAR] AA27t &7t
5otal Apache Kafka®] 739~ Apache ZooKeeper2t Z2 Distributed Coordinator®] =E<-2

wolof gtk wdo] QIek. 53] Apache Kafka®] 79 31 28 ARIZE A9l gleke el
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=4 29Eo] E 4 qdnk s AAlz = A8 ARIE AT Apache Katkao]

T A wAA] FpAlel sl A E S SFAE o U

Jk&

Web Server ‘

Log Aggregator J

4 o
Application Server

Log Aggregator

Application Server

Producer

Distribiited Mes=aging
7 AT TN

l'\BrDIter\ll ( Broker |«
o g

Consumer

Consumer

HODFS APII Map Reduce

Namenode
Tackesper || Gargia |

Apache Hadoop Cluster

~

{ Datanode ‘ Apache Pig J Apache Hive
Tookeeper || Gangia | DAG Ergine J{ Figlstin | | Metastors }

L Datanode J Datanode
Taokeeper || Ganghia | -gzqakew |{ eangi= |

4. Event Streaming

oMlE AEEYe AT oMIE U 2 47 Qlofd JHF ghast &R0l sht
o] BRI WS AuE FHlsiok ohul, FAlo] A2 oEAN0| ASAMIEA 4

FARo] wlg- Aolsle] @EaAS HAshey] Yol oleke ol k. Tt melA] Al
129 4 gl ek 20139REE @Rl e oMlE 2Eey

g40] mie T8 APPPF B Zo)r] WiEe] 55| ofzfet tloly 4 el Hiet
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Network

Complex Event Processing Engine

o, Socket
Web Server

Ingress Adapterl ‘

Event Query

Engine I l Rule Engine

Outgress
Adapter

Client AP/

r

Client API

Application Server

A

v

In-Memary Data Grid

NoSQL Cluster (MongoDB)

0 Grid File System )
A
JDBC
HDES AP/ b, 4

Client API

MySQL Cluster MapReduce
[ | [ ]
HDFS AP/
Sq00 1‘
¥

Apache Hadoop Cluster

L Hamenode | | Datanode Datal
muﬁagﬁp [ Eoakeeper TooKeeger

node Datanode
Gangiiz Tookesner

Apache Pig Apache Hive
()

SEC-2012-RM002

65



A34 Sqoop= ©]-&5t Hlo|gHo|A Fgt

Apache Hadoop md& 7[Hte s RE A9s 48fetal #e|siA|Rt AR|AE Al5t7]
?foliA= RDBMSH NoSQL 59 Hlole AEojo] Hlo|HE dol dA(Egress) NItz

o[e] AEolox] HDFSZ tlo]elg A (ingress)shs Thefdt 2Hdo] M asiey,

Log data

Join, filter, analyze

59 TAS HW Apache Hadoope] HDFSE 7]§FC2 MySQLO Ho]€

U AWZE skar Bagt 9 NoSQLR! MongoDBell EHlolHE el Y1 Al &g
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—_—
Web Server

Data Gateway
Log Aggregator — FTP/HTTP
e

‘Fil.e Uploader ‘ Scheduler ‘

Application Server

Log Aggregator

Nl e

_— { Log Collector

Collector

Coltector ) HEFS AP NoSQL Cluster (MongoDB)

Thrift ( Collector )/ fLOGIYYYYMMDDD
Proxy Server

Log Aggregator
e
HEESART MySQL Cluster C e )
n e m
FLOGIMONIYYYYMMDDD
MySQL MysQL A
Client AP/
MapReduce
Y v o T Y Y
Apache Hadoop Cluster
L Namenode Datanode J Datanode L Datanode J Apache Pig Apache Hive
Tookeeper | Gangia { U Tookeeper || Gangia [l U Sookeeper || Ganafia Zookesper | Gangia {( Metzztore " Fivedl )

g0z RDBMSS Hadoop® HDFS7F A2 Hlole2 Zuuhe mjof= Apache
Incubator L2AEQI Sqoop(http://sqoop.apache.org)S o]-&3tct,
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Sgoop ~ Project Information ~ Releases ~ Documentation « ASF = External Links -

wPache Software Foundation
B~ http://www.apache.org/

Apache @ Sqgoop Last Published: 2012-12-26

Apache Sqoop

Apache Sqoop(TM) is a tool designed for efficiently transferring bulk data between Apache Hadoop (D and structured datastores such as relational
databases.

Sqoop successfully graduated from the Incubator in March of 2012 and is now a Top-Level Apache project: More information &

Latest stable release 1= 1 4.2 (download (), documentation). Latest cut of Sqoop2 is 1.99.1 (download @, documentation).

Download

Download a release of Sgoop from & nearby mirror &
Sqoop source code is held in the Apache GIT repository.

You might clone the repository using following command

git clone hitps //git-wip-us apache org/repos/asiisgoop git

Use following link to browse the repository onling
htips://git-wip-us. apache org/repos/asf?p=sqoop.git.a=summary §
Getting Involved

We're using mailing list groups @ fo discuss user issues and drive development of the project.
There Is a #sqoop IRC channel at irc.freenode.org

Your help and feedback are more than welcome Got a suggestion for improving Sgoop? It's easy to get involved @

Copyright ® 2011-2012 The Apache Software Foundation. All Rights Reserved

Built by ™ .
maven

NoSQL¥} Hadoop®] HDFS 7t o8 wgh& Map®t NoSQL Client APIZ o]-g5}o] 2]
A FEsAY E= NoSQLOA Al1sl= Input Formatg ARSgCE

1. Ingress

Ingress= RDBMS 59 Hlo[g] AEo]of Qli= tloJelE HDFSo| =2 7]&3l= 2ol
. B> RDBMSe @ote] Ingresss sfoke & A¥oks k402 24 @ o]
Eleo]A~9] Hlo]elE HDFSE ol ¥7] fleiA dlole o] 7i4-5 E<lsta @ RDBMSe] 7
Z3slo] glo]el2 2dstkal HDESel| 7|26H= MapReduce JobS A5ttt @ 12|17 dlo]g
o] 204 HlolelE 74 @ HDESe| st & 7]55l= =ATIR IngressE A=
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SWOIZ &K &2

g
H0

A

Gien

A

( DB[npuiFormat) ( DB!nputFormat) DBInputFormat)

() (AvroOutputFormat’) (CAvroOutputFormat ) ((AvroOutputFormat )

HE o] A2 Az £F51H @ Sqoop2] DBInputFormato] 2H 3 Ho]E9] & 7
5 AW @ Map?l 7is WA S Wirold Offsers AAs Rt 22He] Mape©]
i Hele] ROWE Selectoto] mdz 7]=g 4= QA Hrf,

@ Select count(”)

from...
( Client
| )
RDBMS L DBInputFormat

A
® Select * from...

( jdbc limit X offset Y

Map
(DBInputFormat)

22| MapollA 293 ROWE] 7i=et H97F A= Sqoop2 tha} 2ol @ Sqoop
Client7} 5251 @ do]efdo]A0] wgl Hlo]HE gt @ 12|11 AAZ Map
oA RDBMSe] Hste] HlolElE 7AulA HDFSe| 2143 MapReduce Jobs A&zt @

SEC-2012-RM002 69



= HlojeHjo] Aol A= HlolHE 7EHM @ HDFSS] mtdof 7153,

Client

o Run import
y

™ Pull metadata
{ Sqoop } 0

o Launch MapReduce job

y

\

Data sources

! MySQL SQL Server
PostgreSQL DB2
Oracle

0 Pull data from
database

Map

MapReduce —n(( Sqoop

) (G

Map
Sqoop) (

Map

Sgoo pjj

v
.
A
1

Data sinks
[HDFS] [ Hive ] [Hsase]

r
|
|
i
|
1
i

Data
sink

Ce=D)

1

Data
sink

Sl& Primary Key®] H¢

@ Determine primary key

@ Write to data sink

Data
sink

=

= 2%

7_|1—

RDBMS

@ SELECT MIN(id), MAX(id) FROM stocks;
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SWORIIE N HXZ2E =AM

2. Egress

tlojeH|o]~0] Hlo]HE HDES=E AASctH Witz HDESO] umhels AH|AE QfsiiA
RDBMSe| ZAeljoF gttt B o] -9 Sqoop®| ExportE ARgote] thaat o] 4=a4g 4=
At 4 @ Sqoop ExportE ZAA7E AfshH @ HDFS 5249] Hl-82 tlolEHo]~ H|
ol£& Insertst= MapReduce Job= Ad¥ettt. @ 12{H ZF Map> o] 1 ROWE H
olefHjo|Ae] AH|o]H HolEo HA Insertotrl RE 2ol A=EH @ Sqoop= AH|O|

A HelEel e Wiez oA F FAA geolEel 7=t

Client
Database
© Run Sgoop Export
1
Sqgoo \ =
( 49°P T @ sq> INSERT INTO target
(SELECT * FROM staging) i
® l@a;pné::duce Target table
job
Y |
© Write to staging table
MapReduce >
I
Staging table

3. Sqoop AHEA] Fo A

Sqoop2 ingress, Egress B gloJgjHo]Aof 2 AYMHE FoJA Mape] -85k 12
2 =] gl7] 2ol ingress®] ¢ HDFSQ] mtd= 7153 doJe7t W 7 dlolgH|o]
29| glarg AARE Afste] Fols WA= AP S8Rk WHE Egresso] <
dlolgHlo]2of Blo]elE insertstr] wiZoll tie] 271 mE insertsh= -9 TlolEH|o]
2ol AZRet S £ 4 Utk mEbA Sqoope ARSSHE S FAll dloEHo] Ao Mt

Sh= Mape] 58 BheA] Aislol Sk 2% Maps] ZieE AUE 2l S22 ol
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ot ol Ad 4 gtk Sqoopell  ®HRF  AAIRE ARRZ

(http://sqoop.apache.org/docs/1.4.2/SqoopUserGuide.html)& 1! ste= 2t

22 Sqoopl] AWME 2l FHOE -m T ——num-mappers ¥A-& ©]-80HH Hlo]
ElHo] 2o HIotkE Mapd] 7i4E Aol o ek @4olA o] 34 ol8ste] Ast=
8% 7P Hots fdokA g 2o Aes U FAE ZHe Aol Fasith o] Frol U
7 A tlolEHo] Ao g Boprp WA¥st, o] glo] Ui oW Yy

ol8lE A5 .

Sqoop {17 v

——append Append data to an existing dataset in HDFS
——as—avrodatafile Imports data to Avro Data Files

——as—sequencefile Imports data to SequenceFiles

——as—textfile Imports data as plain text (default)

——boundary-query {statement) Boundary query to use for creating splits

——columns <col,col,col*+» Columns to import from table

——direct Use direct import fast path

——direct—split-size <n) Split the input stream every n bytes when importing in direct mode
——inline-lob-limit <n) Set the maximum size for an inline LOB
—m,——num-mappers {ny Use n map tasks to import in parallel

—e,~—query {statement) Import the results of statement.

——split=by <column—name) Column of the table used to split work units

——table {table-name) Table to read

——target—dir {dir) HDFS destination dir

——warehouse—dir {dir HDFS parent for table destination

——where <{where clause) WHERE clause to use during import

—z,~—compress Enable compression

——compression—codec {c) Use Hadoop codec (default gzip)

——null-string <null-string) The string to be written for a null value for string columns
——null-non-string <null-string) The string to be written for a null value for non—string columns
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SWOIIEIH HERY 2A
A3 Holg 24 3 A

A1 dlold golatos

Apache Hadoop EcoSystem Zoll4] Apache Hive:= Data WarehouseS F@3}7| 93t @
Ea224 Ho|HE HDES ol AAstal ol Aefst=t] oA 7F Heeh AREAF <o
! SQL(Hive QL)<= A&t

1. 74 84
ive= SQL like Hive QLS ARESH]

o>
o)
3
oy
@]
T
()
(@
@)
O
se)
rlo
L
)
1
w
2
B=)
e,
filo
4o,
Kl
[
)
rd
T

Tzol SQLolA oS A3 AR 4= §lek ol#fet olft& Hiver HDES AFo] utlyt |

b= HolES A4stal HDFS Aol e s

Hive
ir ir iy
Hadoop Metadata Warehouse
Cluster Store Directory

2. Hive QL

7}. DDL Operation
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:FCREATE TABLE page_view(viewTime INT, userid BIGINT,
i page_url STRING, referrer_url STRING,

| ip STRING COMMENT 'IP Address of the User')

i COMMENT 'This is the page view table'

i PARTITIONED BY(dt STRING, country STRING)

| CLUSTERED BY(userid) SORTED BY(viewTime) INTO 32 BUCKETS
i ROW FORMAT DELIMITED

i FIELDS TERMINATED BY "\001'

i COLLECTION ITEMS TERMINATED BY \002'

i MAP KEYS TERMINATED BY "\003'

| STORED AS SEQUENCEFILE;

Hive QLoAl= olr] A3t Hlol& 2 mtelde SQLY 5UsHA DROP TABLE E+=

Holg2 A =W 4oz HDES T 27 mpd AAHS midg golEz

INSERT OVERWRITE LOCAL DIRECTORY '/tmp/pv_gender_sum' !
i SELECT pv_gender_sum.* i
I FROM pv_gender_sum; |

_______________________________________________________________

r-—--—-—------=-==-=--=-"-"-"--""--"-"--"-"-""-"-->"?"--"-"-"=""="=-"T-"T"-""7"7"7""*=*7"‘*"°7°¥ =¥ ‘"= °'”="/'"=”‘"'"¥=”"”/”"¥”/”¥7”/"7/”""”/~ 1
|
|

2}, Join

=
=
of olErt 2R A9 Map Side Joing SR & S20] AL 7| 4 ek wef
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SELECT a.* FROM a JOIN b ON (a.id = b.id AND a.department = b.department)

|
|
i
i SELECT a.val, b.val, c.val

! FROM a JOIN b ON (akey = b.keyl) JOIN ¢ ON (c.key = b.key2)
|

|

|

i SELECT a.val, b.val, c.val

! FROM a JOIN b ON (akey = b.keyl) JOIN ¢ ON (c.key = b.key2)

Hive QL2 LEFT, RIGHT, SEMI LEFT 59| Joing Alg<gict. dutEo=z o]t 7|5
2 MapReduce Z2T2§9 stz ¢ 9ol 1@ dolrt ZoA=d 2 WActe
o] o= sht ool AvjntE pAH vl ARE Y HRE AHYE o 7
Mapell FF== 277 debA Reduce2 U Key2 HEE of oA7F HAEo] o
nto] Aol WA ofell elof st oo 4+ gl At Joind Key7b 4F mpdofgt
EASHA] Y= A, 19 o] £ 7] Aert EAeR ZRgshe 9otk Hive QL
TJ9 WHolAq Adee] AEd Eaet & 4 qlom fiREe] A9 A} ofx Y2

MapReduce 7|8t JoinEth Hive QL 7]¥F Joino] X ¢ £& A2 HojZrh

-~

Joino| H|E MapReduceollA] 7Fg Al7te] o] AQ5= 2¢joll six|et E4 HolE
o] glol87t 22 7% Map Side Joing 3¥5HH &2 <70 Ae2 7 4= ok Thef
gt & Ho]&2] o] mf- FthH MapReduce A 5+ off o] mtd-& Z42e] MapollA]
gdote] wRE AollA FASHH7E Joind i) mtds 2P o WEe AoA Join ZH
= Zohphd HER AJder 145S £¥Y 4 Atk Joino] =¥ MY olf=
Reduce= Hlo|HE HLsh| mlge|Rg o] i At w2 59 As= 7Idd

% glek
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ot AHA =

Hive QL& AHgSHE 715 2 olft 3ol shtt vz 1A 852 Agste ZolAw @
5

A e

= MapReduce®] 72| A

Hive QLY A = AF
A7

RDBMSe] ®lste] Elglo] F=Rt AAolnt. 11 o
120%t. MapReduce®] #2] ®W4jo] & L=9] 2

T Feb o] off7] mhizell @A Hive QLoAE AlRbH 22 A|dshs A&ol.

D)

oo Hiveoll A Algsh= W A

|
|
! FROM pv_users
i_ ROUP BY pv_users.gender;

'FINSERT OVERWRITE TABLE pv_gender_agg
i SELECT pv_users.gender, count(DISTINCT pv_users.userid),

count(*), sum(DISTINCT pv_users.userid)

ghoeolch. RDBMSS] SQLE Hive QLZE W%} A]

UA 2 AShe A5 SIEA] 3] A g S¢lote s Stk
e 7 B 49
count(*) - Returns the total
number of retrieved rows, including
rows containing NULL values;
count(*)
count(expr) — Returns the number
bigint count(expr)
of rows for which the supplied
count(DISTINCT exprl, expr_.])
expression 18 non—NULL;
count(DISTINCT  expr[, expr]) -
Returns the number of rows for
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HO

which the supplied expression(s)

are unique and non—-NULL.

double

sum(col), sum(DISTINCT col)

Returns the sum of the elements
in the group or the sum of the

distinct values of the column in the

group

double

avg(col), avg(DISTINCT col)

Returns the average of the
elements in the group or the
average of the distinct values of

the column in the group

double

min(col)

Returns the minimum of the

column in the group

double

max(col)

Returns the maximum value of

the column in the group

double

variance(col), var_pop(col)

Returns the variance of a numeric

column in the group

double

var_samp(col)

Returns  the unbiased sample
variance of a numeric column in

the group

double

stddev_pop(col)

Returns the standard deviation of

a numeric column in the group

double

stddev_samp(col)

Returns the unbiased sample
standard deviation of a numeric

column in the group

double

covar_pop(coll, col2)

Returns the population covariance
of a pair of numeric columns in

the group

SEC-2012-RM002
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double

covar_samp(coll, col2)

Returns the sample covariance of

a pair of a numeric columns in the

group

double

corr(coll, col2)

Returns the Pearson coefficient of
correlation of a pair of a numeric

columns in the group

double

percentile(BIGINT col, p)

Returns the exact pth percentile
of a column in the group (does
not work with floating point
types). p must be between 0 and
1. NOTE: A true percentile can
only be computed for

values. Use PERCENTILE_APPROX

integer

if your input is non—integral.

array<double)

percentile(BIGINT col, array(pl [,
p2l...)

Returns the exact percentiles pl,
p2, ... of a column in the group
(does not work with floating point
types). pi must be between 0 and
1. NOTE: A true percentile can
only be computed for

values. Use PERCENTILE_APPROX

integer

if your input is non—integral.

double

percentile_approx(DOUBLE col, p
[, BD

Returns an  approximate  pth

percentile of a numeric column
(including floating point types) in

the The

group. B parameter

controls approximation accuracy at

78
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the cost of memory. Higher values
yield better approximations, and
the default is 10,000. When the
number of distinct values in col is
smaller than B, this gives an exact

percentile value.

Same as above, but accepts and
percentile_approx(DOUBLE  col,

returns an array of percentile
array{double) | array(pl [, p2l..) [, B)

values instead of a single one.

Computes a  histogram of a
numeric column in the group using

b non-uniformly spaced bins. The

array<struct
TN histogram_numeric(col, b) output is an array of size b of
X,y
double-valued  (x,y)  coordinates
that represent the bin centers and
heights
Returns a set of objects with
array collect set(col)
duplicate elements eliminated
v}, Union

Union:> RDBMS®}F ARgRe] th22] ¢kom Hive QLolA= tha} o] FROM Wi
o ARgs & 9t BE Union& MapReduce THHoA Map #4S B4 43Pt 2
HE ANE $YotEE Hive QLAIA o]2feh oA Jobe] Map/Reduce®] 7i5+E 2UH
2 slo] s} St gt dWA 02 Uniond MapReduced A & o] Map T &

Map& Sa4 AA2Eutoly & 4 9l
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| INSERT OVERWRITE TABLE actions_users
|
! SELECT u.id, actions.date

SELECT av.uid AS uid

FROM action_video av

WHERE av.date = '2008—06—03'
UNION ALL

SELECT ac.uid AS uid

FROM action_comment ac

WHERE ac.date = '2008—06—03'

) actions JOIN users u ON(u.id = actions.uid);

At Sub Query
Hive QLA Sub Query= RDBMSel| ddid oz AREA0]7] SRA[qF Th5o] <EoflA]

e 4 9.

SELECT col

r--r--—-———7"7"""""7""7"7"7"T"7"7TT T T, TTTTTTTTTTTTTTTTTTTTTTTTTT T T T T T T T 1
|
|

|
| |
I FROM ( !
SELECT a+b AS col i
FROM t1 |
|

|

|

DQsjchd okt o] UNION ALL¥ Zo] ARgsie] skt oAk Hlo]E-2 Sub
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SELECT a+b AS col
FROM t1

UNION ALL
SELECT c+d AS col
FROM t2

2 Fof g E2 )
2 722 T Uk olefet ARTEE HHSHE A7N1E TSR AL B of
Jolct.

| John Doe ™~ A100000.0 ™~ AMary Smith”BTodd Jones ™ AFederal Taxes ™ C.2 " BState Taxes ™ C.
|
1 057 Blnsurance ~C.1 " A1 Michigan Ave.” BChicago ™ BIL " B60600

olgfdt FxE 7ML e Y-S Hiveolld] thFed olof Bh= gHolES A-dsfof

T2 9] ot 25 Hived A7[uf 22 ZATE Aot
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salary FLOAT,

subordinates ARRAY<STRING>,
deductions MAP<STRING, FLOAT>,
address STRUCT <street:STRING,
city:STRING, state:STRING, zip:INT>

)
ROW FORMAT DELIMITED

FIELDS TERMINATED BY "\001' — ~A (= FEAb
COLLECTION ITEMS TERMINATED BY "\002' — "B (W]g/7-2A4/Mapit T4
MAP KEYS TERMINATED BY "\003' — ~C (Map®] KeyValue %2}
LINES TERMINATED BY "\n' — 2l A}

STORED AS TEXTFILE;

4. eole] Te| A

Holes thitt ue Pe] 9 4SS aA ElolHE B4 FEC); dho FHal
AR 297 oleh. 1E olejd M sElAdoleta St mEAYS e ol 2
A A F2lol A% T A Hlole] Faslolrh B Holel} B Al & Teee)
o4 25 ety Qrkd 2Bag HolHS AAsAY, AdstLa she A% AA do|
E1Z o glojof she A97} wARi oleld BAIS sidsh] daiA A F1Ees dole
2 ST 5 otk 2 So] 9A(E, 4 DE 7Eo xsdrhd Hive WolHs =
1 nlele BEE ) OdEeE |, 9 98 JlEos el B thee BA 7z
Hetd Hiveol M Hlol2e 4% o) |, 4 98 71202 Heqde & A9l

CREATE TABLE message_log (status STRING, msg STRING, hms STRING)
PARTITIONED BY (year INT, month INT, day INT);

oA wrElA Rt =1 wtd2 HDFS Aol thait o] Hatstal glojof it
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AA HolHE X3oh= ¢ ot Zo] WHERES mtejdyd AERE 7so= 270E
A5 ¥ 240 wdS 25t Aot Hct ek SELECT * FROM message_log
HelE A AdsHA = AA e BF goiA A2sh=t] ul-¢- of AJTto] A g,

' SELECT * FROM message_log
' WHERE year = 2012 AND
month = 01 AND

5. SerDe(Serializer/Deserializer)

Hive®] SerDe= =4t 271 oS HoJEol importd W 27 HAAE 508 Ao
& 4= YEF ol 7]solth oAlE Eo] B3t Apache HTTP Server®] 271 WA|ZE Hive
o] HlolE= importsh= B¢ =1 HARS] mH A}jo] WA dofuof qith. o] e HEF
Hadoop®] MapReduce Z271|%3 o|-§5te] AR 2] SATF SerDeE o8t Altdow
o5t ZS MapReduce T2 TS 12 Y1E 7F55kA & 4 9ty the-2 Apache
HTTP Server®] 271 mt¥-2 Regular Expressions ©]-&5to] gt Hof| 2j2|sh= ofA|o|t}.

| |
| |
| |
| |
l !
' CREATE TABLE apachelog ( !
| host STRING, |
| |
| identity STRING, !
| user STRING, i
| time STRING, !
| |
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request STRING,
status STRING,
size STRING,
referer STRING,
agent STRING)
ROW FORMAT SERDE 'org.apache.hadoop.hive.contrib.serde2.RegexSerDe'
WITH SERDEPROPERTIES (
"input.regex” = "([~1x) ([~ ]%) ([ 1%) (=IN\LANAND) (D7 \" T[N\ ]\")
(=110=9]%) (=110=91=) (2 (L7~ \"Is[\"s\") (L7 \"Js[\"5\"))?",
"output.format.string" = "%13s %2%s %3%s %4$s %5%s %6$s %7$s %8%s %9$s"

v

TORED AS TEXTFILE;

** https://cwiki.apache.org/confluence/display/Hive/SerDe

6. TE|A e

dlojejao]~ofA] th43F dlolHE Xejohs A2 HolHE Xasitiatn) "agt o
OoJE]Tt AMESH= Alo] HigAlsthe 22 it o ofsfioks Abdelth olE 5 stocks H
ol59] A AHo| 10072t A AAR "ast Aol 27HH 27i Selectoh= o]
Bl =

| SELECT ymd, symbol FROM stocks
|
| WHERE exchange = 'NASDAQ' AND symbol = 'AAPL' ;

SHARE Hadoopoll M RHE2> oflech. 9ief 2ol Hive QL= 2Rt A% AAl= £3)A]
MapReduce Jobo] 18] © a5t Hot 1 olf= 2719 AHL FE3517] s olct. s}
A9k ot o] W Ayl AFsHA W Eko] MapReduce Jobo] F45HA] eFobA 4
5ol ol=o] TR

r°l'
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i SELECT * FROM stocks
| WHERE exchange = 'NASDAQ' AND symbol = 'AAPL" ;

7. HUE(Hive & ¥ &)

Apache HiveZ} wll¢- Z4efet ktelo] SH{IAT o5 AME 24el ®h4lo] i vf
He A B A oA B3 o] Wk olEjt ZAIE S557] Sfet We] °oF
¢l HUEE AMgste Zo=® HUEE 9 BepeAE ol8ste] HiveE AME & Qe @

A53etet. Cloudera Hadoop HjZEshof 7[E oz idlrjo] Qlong HUEE AR8ohl=

7% Cloudera Hadoop WZ®Ql CDHE AR 7S A3}

N
N

o,
ftlo

W i bcanna 3 areonu

| & | o Useen Beeswnx Cuety History

First Nadrw: E-mel

Amir ARSI OO 00 — j Ee— z
Showr: | MEES i BUD BELIGNS:

Aanrt -3 b P slaudora. vatn

b EewaMBPOMLM Cioumnera com I Name

Henry ey loudera. oom We 070810 17:24°65

Masous marcusiloudsn com

Az LT 0

Prifip Flillpcloudera com Wa groa0 152515

Fal
ORI Y

Wz
beswalns
Wa

R TR D ] bewalng
wa
boaalns
Peowalmem
O0A10 1524 00 bewnliis

51 = Jobs Dasignar : Beraalms

Curry
o
o
L]
o
o
°

|y 'W_L__._W afie | bow Disectory ||
Changs Ownee | Groug: national 07csv L

Te 2 2010 Y137 pow

PSS
bewalind & | =

riktg

jobs: 1 rurreg | (D

http://www.cloudera.com/blog/2010/07/whats—new—in—cdh3b2-hue
8. JDBC Connector

W7 DWE +3RE 2] Ale2 gt AR QlEHol~E T A8 E7E

ol gttt Wzl Hiveo] #ME 2ol ol2iet ARl mi¢ &Het =40l EH|
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o o=t £AIE =53] flsiA Hivegd EE SIH¥o]29l JDBCR 9Esh= =& &

=2 "1 =

e

&5 that 2ol IDBCE A¥ste 7|E T4E o-8ste] Hive QLS 43T 4= ot
= Create Select Statement = @ 4
Diata Source jdbe:hiver192.168.113.139:10000/default;
[ atabasze
Clwner
Databasze Tables Fiedds Tewt Oider -
¥] Tables [ detaull sample_07 |
[ Visws default sample_08 code [
s i dezcnphion
= i salary
[7] Spstem Tables total_ernp
EAlases | 7] Showe Ican for Key Fields
_-EEH;_ T able | Colurning | F’lwiew! Biob_s|
50L SELECT * @ Calumn
FROM default.sample 07; Rowe
) Struchaed
[ Precedng Load
Add
€ [
[ ok || Cascel || Hep

http://community.glikview.com/docs/DOC-2457

9. Hive ¥2] 3hH

Hive A= W5o] ge] shte Alga). 27l0f Auet Ack §u 5¢ pejole s

i
ol

o EEE AT 4 AR JlEoRE BaSH] gtk of SRS 28 Lol AHgaie

] A AHC AH FHHo g Fosta} k= A #<HIVE_ HOME>/bin/hive ——service hwi
2

AWES ol gst] B AHE 50kl taol Holx|of H&ste=s Qitt,

=
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[ l | |-_'=_’ ﬁ
(©) HWI Hive Web Interface-¢ :
. C f |® 14.63.214180:9999/hwi/show_tablejspldb=default&table=rating o A
User rating
Authorize ColgSize: 3
Browse Schema Input Farmat: org.apache.hadoop.mapred. TextinputFormat -
Create Session DL.ITDLIT Format: org.apache.hadoop. hive.gl.io HivelgnorekeyTextOutputFormat
Diagnostics Iz Compressed?: false
List Sessions Location' hdfs://hadoop1:2000/user/hive/warehouse/rating

Mumber Of Buckets: =1

Administration Field Schema

List Bunning Jobs E[Nam_g -_[Type::'[(_jommen{

|userid_|stringinul
'|m0vieid [stringljnuil
|ra1mg int  Jinull

Bucket CDIumnS.J

10. = A] FoALE
H|= Apache HiveZ7} SQL& Al&oto] AMEARS] HeldS 7Fxstal AW &9 A] o=

WA Ashof qitk. thEol 8 EJIEE 7hstal RDBMSeA AMgSHA SQL= Hive QL

2 wgsie 49 A% 2 s BEoR e At 25T 5 Atk

olr‘

- WE 3HE 71 SQL Select 3= Aol ¢t Hive= Hive QL& MapReduce
T HgoiHg wE sHe 7K 29E ¢7] Hoe teE HWiAl AEE S 2TE
A=t o Hetsit wmE SHE Z7|E ddtd mpala— Aot = ity ohgt
Impalas o} A&Erb £2] gong dAxgoa ARgsH= 749 Hadoop WZREH tt
Al 2esfoF sk Hadoop 2.0 £¢1S HA wefsle® ghh

- CRUD®IA CUD Ziofl= AtstA] gt o] 4% NoSQL HE+= RDBMSE AH8SHe

= it}
- Hive QLA A¥5M= in-line functiond &I} Oracle®} 2 ARE AlEZoA Z
o= | ¢tom 1 F ¢ AlRMH 7R Algstes k9 M §F

O

£A] Aok e,
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88

sy D 23] 270 Webd Hdee 728 WAL, Hivel steldd 2 x9)
2700] Wepd 54 teee] 228 7T GO0 of] 4ol 1SS T
¥ 4 Y=g ey 225 23} .

Selecte] AT A4S *2 Aslel Zek A5 LAY DT SclectS

o) 238 AYe *F ol8slel WS of YGRS Yt *2 Y g A

S A% A4 39 Hvel: map DAE 3712 S9anh. 42 sjdo] thee mhy
2% o) map& FASRE Aol 2712 o 288 4 k. B2 map Ado] w2
Sht 4 apAlgol ijs Fastkiw nefe 4 ok ot o] whe o ge o
molg sl fad e o 4vjgt
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A2 AAZ 2EEY

AVE Bz QARG AR

T Uetde @4 § sz vzys a7ARYe] AARE 847t 2REE ] Qo A0
o diE 59 Al AAE 2994 AFe] YRS AARE "Alske ols7ElE distitd
7k A AfolE Bl ME|A ol A ARGARS] BsS AAREe R RUEY Sto] ARGAF QIE|H|O]
25 AARE Qe e ok gde Aldiz FstEd ARt R AEshe Tes
A gtHsfof Qht.

SHAJgE gjEE o] ] gloJgoflA= FAIZE A7ke] AQEE vi%] F(Apache Hadoop F4)
T =oluE Aol oy AA| AFolE AAZE £42 HlS Satt aFARYe|th H b
olg 9] F8 &4 Foll shel velocity= TllolE7F A== £k, HlolE e £ £, Ho]
Elo] Mg &£ho webd AYE gElsiof o= oot golE o] Eok= HEHoR
Complex Event Processing(CEP) 2! Event Driven Architecture(EDA)ZR= 7]& d¥9oz2 F
2810 Qo A AA U] dold AeE 98 AN 714 F ShkeA gk FAo]

o] 39

|
J{m
O_|.4
rsk

O

>~

A L Agele] WSS o) ek Wgel B7Rsd
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CEP Ei EDAS 7INIoR o= ofZefAlolfe oflE 49| rle B 57 A7 59

oHIEE AT & Utk= AL YA scale outo] oIFH7] whEe] ¥ dlolH FGoHE
oHIE FH m2AA o]€lofk scale outo] 7Fedt AEW T ZrAS AR
ZlEA o FRohd thael 54l qlrh
T2 71ed B3
- ARtol| wE oHlES] Ud#o] ALH 55 A¢
- A2t time window E&= 45 A&5H0E A
olHIE Z=A] A7 — Scale up oF1€A]
= A rule 7IHF A2
- Tt AL A
- AJgte] mE o|HIES] d7e] d&H 5 ES A
v ey 2 A | I
— Computation F4 #]
- B AlAE A

Scale up, scale out 7]&& E83F CEPS} 24t AEEW 7]
HiERA]Ql BAO|RRE Aol M= AL HeAQl IAlo|HE doA L
S5t} Al2dls A FAlE HIEU A QAR FollA AAIRE @AYl 2etEH
A ANARS] EfEE AAAHA STRITHE Aol off 7leE oA AT AWHE

A5 Polek,

7RO BASRE AEAY] 33 AEYS olgstel 4 AgASo] Hol

3
|
il
2
m>~

FrisiAY AAEARE AAZtor dgS HY Aok HIEA] AXZE 2EdY V& EE
OHIE 7laa ARESHof etk SEARE 7o that Z2 gARRte] FUEET AL o)
HAE 7|Ede AgdEA] Rt £FoR ESiRIch tiREe] e fAlgte]l H7|EH

(non—functional requirement) Q7FAFele= Ak & EXo|t}
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- BT ARE 5¢ WSk oMIE 2EF HolH E= o[HIES] Az off

- AL soldes wEA FAsH| Sofve oWl

— EZ A7io]] o]HIE AEZQ] &7F WA Q] 4] Hi2 Sojup= AL
- oflE ~EY o] BHLr} & AS

- ol AEHS AR BHslor she A9

BE AARE 230 F A oY HIPsA gFAe FAsior stER AARE AE|A

245 F80le A2 Ve ez AYs] ofFe ol st 2 A0l @A AA =

Q FoY Exe oln] AFHE 7Ies o183t AARE ARl 8e 485k HE oY
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A2 AAZELED) A 7

BN 713 olete #A

=
=

Shbs AAZE Q7S Aelg 4 ol T4t Aas)
oplEAE SHste Aol Y] Holelel 2eeE A AaSe

71%0] olwel o7le) A 12T BE EReld 1 Az} ule A Jsne 4o

A7) Selt R

2 AARE AYE St Ot LEAAE V)EA, HIZIEA BA4e WA olsisfiof gt o
2o A A7 o] BlolE] dolold A1 Bl AMgeke SEasolrt
Ew
_ Zasgt
QEAL | FoJdA | Ao | T WY Rule o Rule %
huwg O
Esper GPL2 oA
P | Java | Scale up o ole ,
CEP Commercial SQL Query Like
Drools A
Fusion ASL 2.0 | Java | Scale up & e AukA-2 Rule 7|4t
CEP Query ¥
Zookeeper
) ZeroMQ _
Storm EPL 1.0 |Clojure| Scale Out 7]5t Zook =i i)
_ ookeeper
74 7hs ’
Zookeeper
Zookeeper (F4)
Apache $4 | ASL 2.0 | Java | Scale Out 714k o2 7Y
T4 7b= YARN
(&4
Apach
pache APL 2.0 | Java | Scale Out Zookeeper o2
Kafka
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SWOZ I X

QEAA | BAS) A& A74UHE URL
e
Esper o ==, P84 =7t esper.codehaus.org
o a
Drools
. 5 | 349 o, ¢4 A& www.jboss.org
Fusion
ithub.com/nathanmarz Hlj i
Sorm | & | edel A8 |meA gg|
/storm =z
Apache $4 | Fdt | W5, +F A 7t incubator.apache.org/s4
Apache
Kafk T +Fell A S incubator.apache.org/kafka
afka
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Network

| Complex Event Processing Engine

Socket Event Query ‘ ‘ ¥ ‘ Qutgress ‘
Ingress Adapter ; Rule Engine
Web Server - Engine Adapter
y Client AP!
Log Aggregator A
Network
N o Socket v
i Client APl ( No5SQL Cluster (MongoDB)
Application Server Streaming Processing Engfne
o | 3 p—t—o
Mode SRR
Log Aggregator i A N Yo i : =
h / If._) T Node In-Memory Data Grid | Eﬁ)(;{ D) ,T
E—— ‘f@‘ — A28 ) |ctient k%i%}(\ ened) (@)
( A N T API (riode) — - “{(monged ) (mongad
Application Server I [ l[}?%// (N“d“)\ i{ Node ) e ( Config ) )
S YNcﬁe ]»‘; b el g =
¥ == { Griel File System 3}
Producer ! S y X .
/Nade \r‘/ ——. Nodeuf ki
N 0 oy [ e Y A
Y
Distribilited Messaging
P Al JDBC
(Bmkaw\ (roker | HDFS API r
St PR e Client AP
‘\Eir_nkj) . MySQL Cluster MapRedice
‘ MysSQL ‘ ‘ MySQL ‘
HDFS API
5
HDFS APl MapReduce v v e
Apache Hadoop Cluster
Namenode Datanode | Datanode Datanode J [ Apache Pig Apache Hive )
B | | e o e il )

Z17re] e @ o ZelAlo]A Mo el dolg: 11 g% of webd Complex Event
Processing(CEP) Engine®2 A HEEHE HA9E A, BAF fAA AA”HOoZ MU o]

TAEE BeE o CEPR Adgd ofiE= EX9t ARMESE RAISHAA sig AIZE &F

il

(time window)ell Z7e] 9= oIEZ} £3o] HH 4£3H ofIEE X NoSQL,
RDBMS, Hadoop®] HDES 5ol Azttt B CEPE ARgot= 7% AHIA Q7ARYol=
“EAG ARE B ol 87AR el ZtE o] Sl AUt BTk dlE So] 2 108 5
Qb Aol A 20 thehy® olgh= @ fAlgto] EatEo] §gloW 10+ CEPE AR&sfok
St 7ol 20t tiehd2 7Yl HE Ee 34 AHE SgojoF ok &7lolth. I8u
2 A= CEP, 4= NoSQL, RDBMS 53} AAS sfof gt

it wA AIARRE PgH o R AAZE dlofe] £ AU B4 HAY XA
SEOIIEE A T AH|A0 HiEET HARE FA4lok= FAO]2E publisher2ty #
Ert. o] publisher7t #IXAIE B4 HAAY AARC=Z oA E[H B4t wAY AJARR
Yoz Halg Halste] EAe 542 oA HAAE Agsich wAAE SAIet

FH2 = M1l SFE] Y= consumerZ HAZE AARIC R HlE7] HE Folf A

94 SEC-2012-RM002



SWORIIE N HXZ2E =AM

2t} Consumeri= EBf A|lAHICZ HAZE MG $% 9l1 Hadoop®] HDFSe|| T2 &

AZ 5w ok QiAo HAE HAY A2RE HAAES s A o] Bo]

o 37 EE AEA PARE FAN HAA 242 FHaskslor dh e WA a7
Apgro] Eatelm wjg F& Aglo] B 4 gt
CEPS} 24T X% A28 olelolz B4t 228y 714 Ie). o] ARl s HA

HIA AlAEl Hlseh AEe ST HIAAIE Sl BigsiAY, AAE oke 59 7
= 78T 5 At Apache S4= AR A RS Fs] Ho 402 TR eEa
2ol STORM=Z 2 det)l Hadoopolehs BA= 7HAAL e @F42oth Apache S4+=
oIE ~EHO ol metd Zatste] YA Tlee +3Y 4 ddeH 78 ARlE ESH
A 7FE Q71 Sl EXQ A9 Top 10= Hotdis Aolrt. B
7t 24t EY O JieE FstsHl At
olglx AAIE a4 wetd oA AlagE FstEUe 7 Tlee of¥A AR A
Vt= gofEnt JBRER 7} eFEAAl) T EAN Ve 84F olsfishe Aol ¢
st & 4= ok

or
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1. Complex Event Processing ©}7|€]4]

et AEZY 7FF opF|HA o)A FQ39t dTS of= 7]&<9] CEP(Complex Event
Processing)+= A& 02 A% 9 5 5o E8af gt 1 FollA eEars A T2
= Holm Ao & A2 Codehausoll 5700 %= Esper@t JBoss Community©]l &
N=]o} Sl Drools Fusion®] Qlt}. o] & @EAAE A= o 7)se ARSSHAIRE Al

q omarizd Agsh goteo] ol e Zarolr,

7}. Esper CEP

1) Esper CEP 7]8F % of7|€|#]

Esper CEP= AlAIZ o2 Wo] AdefA Q= CEP AWo=g GPL olAs 71 024~
olty, 9 EAOZ =2 4L 1A%, SQL like query engine, g2 & 4 Uth
CEP_<lIzlo] scale up SAS 7FAAL QlojA] Febol tige] SetolAdETL A% oHEE o

BMZIE e A2H0] 8] ul-¢ AXoF 9ttt tha2 CEPE 7[WIez o A28 of7]d]
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Web Server
-
Log Aggregatar Network Complex Event Processing Engine
Socket
N :
’ Event Query i Outgress
Ingress Adapter Engine ‘ ‘ Rule Engine ‘ Adapter Client API
Application Server
v
Log Aggregator NoSQL Cluster (MongoDB) E:
Client AP!
o~ v '( ) k )
Application Server In-Memary Data Grid ( Hamgos j\) @ w
Log Aggregator LM:% (o) (pereed)
WIS ) D @D
g f t{ ) e Grid File System )
(Me W b JDBC
i A
Y
Client AP/
MySQL Cluster MapReduce
HDFS AP
ElEEs
Sqoap T
y v

Apache Hadoop Cluster

Mamenode Datanode Datanode Datanode Apache P1g ( Apache Hlve
[ zoakeeper || Gangiie | L Zockeeper || Gangin | Zookeaper | Gangls | Zokeener || Gangtia | Tuar Engine

)ieuuur! (Metastore 1 MDL

Zeto]AES] Log Aggregator’} network socket= ©|-8o5to] CEP Q%o o]

71" Esper CEP <1%-2 ingress adapterg &oll O[HIEE <=Alolal o] ofH
Query Engines ol-8sto] 545 o[HIERE FE6HA Hh o]% 85AR o] mebA NoSQL,
RDBMS, In-Memory Grid2 HIo|6E AAstAY A 4= 9o HasithH Hadoop<l
HDFSef| 215 F3e 4~ Ut

Event
e A ofd olrElAE Hlgto R A4 BgelH AAHS Hars

rg 23fele] AN
o 43l8te] Hefshe A|AHe] of|eHol,
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Web Server

Log Aggregator

Application Server

Log Aggregator

Decoratar

Proxy Server

Log Aggregator

. Thrift ,Cclllector )"/

Complex Event Processing Engine

HTTP Input Mail Output

Adapter Adapter
Event Query Engine

Network Thrift Input ROMBS Output

Socket Adapter [EPL] Adapter
select user, sys, ... from cpu

HTTP Input HDFS Qutput

Adapter Adapter

Log Collector

T
(Collector K

™ collector )
A

JDBC

v

HDFS AP/ MySQL Cluster

TLOG! MONIYYYYMMDDD HDFS APt

MySQL My5SQL 1 CEPIMON/YYYYMMDDD

Sqoo,
v lqu_ v

5

Apache Hadoop Cluster

Namenode Datanode J ‘ Datanode Datanode ( Apache Pig ( Apache Hive
Tnakesper || Gangl Tockeepnr || Ganglta || I Zookeeper |{ Gangia toateeper | Gangla TAG Engire ) Piglat [ Whatastore . H{ Hiveol

Azdle] 2 T st theel dBe Sag
FHa 4 @

Log Aggregator

25 Agske Auel dAste ZeAlAER 25 =Yoo

CEP 9 Log Collector® 4415H= 43k qict.

Input Adapter

(Ingress | Ingest)

CEP qlxe] 4 QA=A Log Aggregator/b 5AIgH 271 HA|
A FAlsks 92 et 4% 271 HWAZ]= Event Query

Fngine® 2 Hgslo] ojflES A3 4 == Qi

Log Collector

Log Aggregator’t A1t =715 #4F 271 47|18 &l 4

so] HDFSel Ak 71%-8 4t

Decorator

Log Aggregator®] 452 F25tH HAY Hlo|HE A9 HlolH

MySQL Cluster

= HeSHAY 27 Yol E 4745ks 59 A ottt
CEP €17l % Hadoopd} ¢AISte] 545k CEP <

og] g Aot =1 HolEE AAdhe 7lee sttt
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mn
Ho
x

Log Collector 2 CEP Engineol|A] Azt =215 A5kl

_>.i
0%

Apache Hadoop

=1 1 =1L O 2N ==
01_.(2[]10]——5 oo\:]-.

CEP <qliloflA EPL Z7of wtr A2t oMIES o)fz A
She 9= et

Event Query Engine |Input AdapterolAl HEst o|HIEE A2|cl= a4 Axlolr},
SQL like 41| oJHIE F2|=A o] g FHo] mehA] input
adapter2 = 5

Output Adapter

EPL

i
rfo
o
e
l
it
>,
>,
)
-
N,
rol
u

2) Esper CEPS] & 7Hd
Esper CEP= WF @4 Foj7} Ads| ThestAl /5 o] QlojA] olslishr] e 4 2
Earo|iA AR ol ZdS o sl AFs] ¥ eEAL 5 Sholrth Esper

CEP Engine®] Ui 7x%= thaw} 2,

Complex Event Processing

Esper Engine
HTTP Input [Query Statement] Mail Output
POJO

Adapter select user, sys, ... from cpu Adapter

Thrift |I'IPLI'C [Query Statement] \ RDMBS Uutput
_’r -*- POJ ﬂ-

Adapter select user, sys, ... from cpu e J Adapter
HTTP Input [Query Statement] POJO HDFS Output

Adapter select user, sys, ... from cpu Adapter

Event Query Pattern Language

Core Container

7h oHE #9|
Esper CEPolA= oHIEE ZHEC] POJO(Plain Old Java Object)= Aottt A&l 7}
A AH7} Ao R pAEE A ot go] ofRit.
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: package org.myapp.event;

public class OrderEvent {
private String itemName;

private double price;

public OrderEvent(String itemName, double price) {
this.itemName = itemName;

this.price = price;

public String getltemName() {

return itemName;

public double getPrice() {

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I .
: return price;
|

|

|

|

public void update(EventBean[] newEvents, EventBean[] oldEvents) {
EventBean event = newEvents[0];

I
I

I

I

I . .

I System.out.println("avg=" + event.get("avg(price)"));
I

I

I

I

I

) EPL A
EPLT} o]HlE POJOZS Aolsld o] BRE A& thda} Zo| Esper Enginedl| 523}, o
A @J¥oA OrderEvent7b BA¥SHA 2 30% o RE 7FAAKES] HHZES oHIE AHE

2= it
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EPServiceProvider epService = EPServiceProviderManager.getDefaultProvider();
String expression = "select avg(price) from org.myapp.event.OrderEvent.win:time(30 sec)";

EPStatement statement = epService.getEPAdministrator().createEPL(expression);

MyListener listener = new MyListener();

statement.addListener(listener);

3) Length Window
CEPof|A 5Q3t 7Hdo] length windowoeltt. CEPE= EXSH Zo] T A7HEE o[HlE A
EdS fA5k= 7ide Zgdeta it g S0l AFRIE oHMEE 575t fA5l S dl=

A% TheTt 2ol FPLE AT 4 9l

e e —

o] /e AT oMIEES MRE fAT = e Aol ler o] MeE oA
S A oMlEE A™HELE oS 59 length windows & 572 fAEEE AAE o]
= Aol thea} Fo] oMIESL 2aHoR W1, W2, W3, W4, W57 AA4Eet & 5
7Ne] ollERE AT 4= gleng Work HH Wi £EE of=igh A2 A2 BdF
7 ARtsAY AR ARl 52 Aktshed] f-8sit,
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Updatelistener

Incoming Events Length Window — 5 Events New Events Old Events
| |
W4(500) —» W,y | |
| |
| |
W2(100) —p W | |
| |
| |
W3(200) —— wy | :
|
| |
Wal50) ——p Wy | |
| |
| |
waso — - ([]EEE]) | oW | |
| |
noo — () |ow 1w
| |

Time

4) Time Window
CEPof|A] length window W 543+ 7Hdo] time window®|t}. ©] windows= AT Al
TS oMIE AEYS fARIG AF SH T 4x Yol 54 AFolA =t Hatgk

ASHE A ket 2ol EPLE 248 4 9

A Ao R W1, W2, AYHE, W3, AvE, W47t A9t Time window?} 423F 54
HBg 4271 Aud AY HA AYE W1 oHEZL AFHLE o]FA oHIET} 427t A4
4z ool AR Qli= oflEx= W29t W3olth, ofd WAo= A7he] Sgof wtbA o]

HIEZL 277t ARFESE RAISkAL o] oMIE oA 251 selection, aggregationa %
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Sooltk B WEYA Qg QolAl olAuE B ok gick tha 4y 2

TAIE scale up FA9] Felet. A CEPE ARt dAlzAe $2 AT 5=

Agsk= AH[(CPU, Memory)E Fillol= Zlo] 7 <ot

UpdateListener

Time Window — 4 seconds

Incoming Events g f e P New Events Old Events
= | |
+1 | ‘
B ( \ | |
+2 | ‘
B | |
1+3 | ‘
- | |
" [P i | T I : }
N ) " |
s | |
] ) “ |
B | |
s e __/ : Wy }
| |
4) Esper CEP Al &AL}
= IHAR}
— Scale up 7|9t oFIHIAE 4-8stE= AlRMHE FH]oA A
So Ade Welel] Seld B oMIE A2E A%
7 7
s — Input Adaptere= HE% I ZTRZEZS ARRS (A
k. TCP/IP)
- RDBMS®} EPLe AISHAY 718t 9JF 2lanst AAS
o Aoz mfe =7 459 eF gare g A
= Scale up 7|¥F &S P52 Scale out FEQ] A
34
St she B9 A A A8 B4
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TehA Engines #efsto] A 22 A9t

mk |

QEpn WIS ojE5lE 74

4 W ASE B

5 golgast

A

At ofiES ofF dlolE Aot

AL H|Z7] HPAlS ARRSE 7

re,

Astol Helel

cetel Al @A

kol ME|A F EPLE HASHAY sk 49 OSGi H

=q) Hefo] H7]2] HHAle] AFE-S A

i

L}, Drools Fusion CEP

JBoss Community®] LGPL toJMIAZR AlEsk= Drools Fusion CEPE A QEAA
BPMS! jBPMO] 4 g4olt}, o] 9EAAL Esperh= th2A] HYPAF FolA AR8dhs

ruleg 7IHo = FARM} Esper?t 2PEAdolet B rules A¥sh= Zolth. s A

=

=

.
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- ZHEg 208 29 MapReduce?t HE Hix] A 489 BEH{EE W
ol AARE A4 A 4340 BHEE FErh

- oJ® ZgHY <dojols &§ 7hs. Storm AollA T2 ¢1oje] Agtglo] ARSI}
Solt. 7lEAor SrA, Hf, FH| mold lojE Attt 1 o thE ol
FASt Storm 541 ZREZ FHoZ 7t spsai

- Zelfel] QFA. Storm YA ZE2A|AQ} L EO] AufE 2pFog weEfith

THA Y gol. HE At TR AHE ARgSte] HE A2 ALk 4Rith

- #X2] A2 B Storm ZF #IAA7E &4 glo] AR mEAA0A st 4 g
Wl ool ehdet AelE BRI A Amf Al HlolH Al ARE HA] HAA
27t 7FsstH.

- W=k HAZZE wEA AYE 4 s AAEHAG RACE ZeroMQE HIAA
= AR

- 274 RE Storme ‘274 RE'E AFsitt '24 HE'E= Storm ZEAH 7|WHe] Als)
S s AlEH0lA it o] 7|52 Storm EEZEAC] AEta} ©he] HAEE §o]
SHA gt

2t

:

=

O

L}, Apache S4
Apache S4+= Yahoo!oll4 7HdFoto] Apache License stollA] BlEZoIA Q= QEAA TR
AEo|t} o] TRZAEL Yahoo!oA AA7F AM RS 1A= QAR 2 jdtE @
H
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— Yahoo! LabsollA 2008de] AlZbsted 20099 eZAA= Fstalch 20119 1190
Apache Incubatore]] F7}E]e] Az 7E Folrt.,
— Real-Time2 2 A F1E 7f0lsl5}7] Y3t needs7t UoA] 7t

- AQ Bo]:

g B

O 7HQlst A

O E9H Ed=

O 2 Heg

O A4 YEYZ

O YESZ < 77
g

O A o= 9 A5 Efeld

WY FA7h ARl Ak 22 AL 99 PageRank FTES A A4S 2
24 7 THE QS Salelol stuE AR ANS T 4 g AE AT AR A

e A 881l o] AZRE Fol Zle AHlz B qlold S Fasic

| MyCustomer | Searc/h

l

Non Disclosure Agreement 12 days ago

... MyCustomer agrees not to disclose any part of ...

2010 Sales Report ‘ 1 month ago
... MyCustomer: 12 M€ with 3 deals ...
Phone Call 2 days ago
Phane Call Customer: MyCustomer Time: 9:55am Duration: 13min

Description: Invoice not received for order #2354E

oIE ~EYH(Y Ee HohEst 55)0] TS A om HHS ffsiA HA A
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o QUUAZ ASIo} sht o] AU WA AL BahA SR Zo] Wyl ofeld
Qes YA AL bt ol sht ool B
elang Bo] WHshe AER TAF] ol el glofx

7

2 A9 AYe X A Fej FAs] gRe] AN P g
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m[m
2
(o]
9,
rol
L
Mo
=
rir
N
J
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N
Y
O
g}
c

Tika

e

PDF o Toxt
" Edmcio Bl 7| (P2E-
Search
Index
g '-"
Phone | _..-=""
lI!!Il

pov——

.LA{C' ehe

7Tika Meahocedd

PDF
Text : .
Exiracior ]{ Classifier ]{ Analyzer ]
Search
Index
ECE { Classifier J{ Analyzer ]
Phone | ..-=""

.L/,{C‘, ene

olefat BAIE F=s] SlIA AA AUAT A 918 2

oY
Eg AL FA BT Vs FURES TESI] FATCeRA =BT Aol Al
=

B3 4 UEE She obl9AE 2Esk,
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1) 8 E4
Apache $4 &= Al 7P 83 QFARES HIR 2P} ol thg 53 oltt. Apache
S4+= Apache ZooKeeperg ©]-8sto] Cluster Managements O =24 F2F5<Q0 Lo
A o7t S AS AAFCRE faill-overE Y0k L EVF FTIEAY AAEE A

=

AFoR RoE BAAAE S /KT ek

Scalable Cluster Management Extensible
= 0|es) E|-¢;|. = 0|25 OHEZ| 0
C 271 A MaH AL 3 ZooKeeperE 0|25t cHe B APIE 018510 0 &2 0]
SHAE P2 HE Zldsl D Hi L
: : ‘ ZHH| ZOf A 522
No Single Point Failure L Yahoo! ZAM 2 A|AHIO| HE
Stand-By Server 2415}

Zledor A FHiz FARIER SAFS koA Aot Sk A B k&
o] Bolirh A Aladeor gitehs As WAeH gttt FEiC] APIE Alsotel Tl

golgt Ae 7P Qlok

2) PE(Processing Element)
PE(Processing Element):= Apache S40l4] S4 7|50 =2 AAZIOZ F0]9= oHIE A
EZFS AHol= AHE 718F POJO(Plain Object Java Object)o]t}. ©] PEQ] &gk oHIEE
FEAIE J8e Saoto] 7 LTol SRt o] PES 5o} oME AEYS LAHoE

Aelg & 9irk,

Processing Node

Processing Processing Processing
Element Element Element

Qutput
Event

Input

Event ————— —
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H[]

PE(Processing Element):= 7|§FS.2 AbstractPE SAE 2Fote] 7oy o] Zefj2o

+ processEvent(Object object) &8 w|AE7F glom o] HAELE oHIE AEZHS HAI5)

| bublic class SentenceReceiverPE extends AbstractPE {

public void processEvent(Sentence sentence) { // o|HIE A&
System.out.printf("Sentence is '%s', location %s\n", sentence.getText(),

sentence.getLocation());

@Override
public void output() {

// not called in this example

@Override
public String getld() {

return this.getClass().getName();

2) oMIE Az

PE(Processing Element)= O[HIEE A gsk= o|HIE WS2EN thaat do| Y= o]
HES Zh=t} o239 ¢ 4= oHIEQ] PhoneCall> PhoneCallPEE Fall A3t 0|59
ket o] M2 PhoneCall ©JHIEQ] EnrichedPhoneCall oJHIEZ} AAECH o2
ShLt o]AFe] PE(Processing Element)E &8st o[HIEE £a14og AT 4+ Jes: 73

Sk A
g % 9l

rr
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s ~

PhoneCallPE

Accept events with :

Type=PhoneCall

Event KeyTuple: Id=15497 Evert
& N ~—x : <
Type: PhoneCall H S (Type: EnrichedPhoneCall ]
KeyTuple: «Id=15497» |- e — KeyTuple: «Id=15497»
Value: <serialized objecbj Value: <serialized object>
A

3) PE Pipeline
OHIEE A2ol= PE(Processing Element)«= 7HHA7F 2173 JRdbshA|gt BA4F g of| A

de o9 Lo BAb Al7]= PE(Processing Element)= Apache S4olA Al
g} oh&o] A9 ReRoutingPEE oMIES 270 wehi] th4o] LEg BA A7le &Y

£
=)
im
[>
I

< 5t o] YL scale outd FsH= A @47} Hrh o]HIEE ReRoutingPES S5
7Rzt 299 PE(Processing Element)Ql TextExtractPEE Y% 1 thA] ReRoutingPEE
539 ClassificationPER AgHth, 18] XFAH 02 MergingPER oHIEZ} HaHT} o]
FAl o7 oHIEE th4=9] LTof BEAIE|o] PE(Processing Element) mho]ZahQl-S LAJSHct,
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'
¥

[ ReRoutingPE ]

[TextExtractionPEJ [TextExtraCtion F’EJ
[ ReRoutingPE J
b" "q
[ ClassificationPE J [ ClassificationPE J

g

[ MergingPE ]

¥

4) Client Adapter

PE(Processing Element)7} ©oJHIES Aotz 4 4 QA4o|x|qt o]A9] AR ¢
2 oHlEE FAISk= Client Adaptero|th. Client Adaptere= @ A|ARI FALS FolA
Alsto] Y5 Apache S4 offZujAlold o=z MEHEtHApache S4 ofE2A
o] PE(Processing Element)7} HijZEe] Q&= A|2AHlo|th). of7]oA Fast A2 1A%
HEYAS 4Fot7] 9l Client Adapter®t 9% A|AHle TCPE AREsSHY, Client
Adapter®t Apache $4 ofZ@|Alo]d-2 UDPE ARSIt Holoh. UDP+ TCPol| HIsHA] 4
2oz HEQA Hgo] Wo] X9 1T HEYAS #8Y 4 UeB= fFiES 2
ZHAEY 75 Qlmal AAHo|A ALgSH= Z|WHolth Apache S4% Client Adapters FallA
Agibe oflE AEHS UIF Apache S4 ofiEe|Alol o] AEstr] fIaix] UDPE ARES

.

-

al
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s4-core/conf/default/client-stub-conf.xml

External System {property name="connectorPort" value="2334"/>

s4-core/conf/default/clusters,xml

mr ¥ < t Tep

{config version="-1">

Client Adapter dcluster name="s4" type="s4" mode="unicast"
6077 <{node>
{partition@<{/partition)
5077 l' — t UDP {machineylocalhost{/machine)
i {port»5077</port)
$4 {taskIdps4node—0</taskId>
[ S4 Application 1 ] {/node>
{/clustery
[ 4 Application 2 ] {cluster name="client-adapter" type="s4" mode="unicast"
) {node>

{partition)@<{/partition)
{machine}localhost{/machine}
(taskId>client-adapter-0¢/taskid
{port»6077¢{/port)
{/node)
{/cluster)
{/config)

A7 TAS B Client Adapter?t Apache S4 ofiEZg]7Alo]Ho] HiZE]|o] Ql= S4 Q1AH
A(sdnode-0)= HEA 0= A=l Sglew  olek  Fdt  mEAHY  Client
Adapter(client—adapter—0)7F 44%o] it |24 Client Adapter®}t $4 rE+= UDPE 7]

oz mARE FpAd 4 A "o

5) Multi-node Clustering

oh0] kTof S4 o ETACIAE HiES S QAN FURF LB AR ThE XER o4
ofZejAloldo] HiAEZE]e] Q= 4 offER|Aol L] JIAHAE Sh o FAAA Hoks &
AN 4 Qlek 22 wfjsks giREe] ZH)7t 6 Core X 2 CPUS 7FA AW AH|7} who
B2 shto] ktof shte] S4 ofZejAlold JIAHAE A7 E AR AL 85
= Figt ARgs] SlelA Bl S4 o EE Aol JIARAE FAAZ|= o] HigAsttt
(53] S4+= Disk /OE BAA71A] §F3 £2 In-Memory 7|9t 523 860 = g2 oF

o vjzelE 24k o] o Agsleh.
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A

Client Adapter s4-core/conf/default/clusters, xml
6077 {config version="-1")

‘ UDP ‘.‘ {cluster name="s4" type="s4" mode="unicast")
5078 {node)

$4-0 S4-1
{partition)0{/partition)
J [ {machine>localhost{/machine)
| {port)>5077{/port)
{(taskId)>s4node-0¢/taskld>
{/node)>
{node>
{partition)1{/partition)
{machine>localhost{/machine)
{port)>5078<{/port)
{(taskId)>s4node-1¢{/taskld>
{/node>
{/cluster)
{/config)

5077

M

A7) BAS HE shto] Eo] AR T EES 717 4 ofSeleldl dAEATt
A EAsH AL BT 4 9lom Az e BEAL JH ez SIg 4 9t o A
2o AR THE S4 ofSellel e shute] gule] o MEshe Aoy Asdel @i

28 A AFSIT 452 Fol7] Sigeld.

F

6) Reroute & Merge

HA ARt AAE reroutew HINAIE @8R FHlohs 715CEM S4 AANA AlE
Sh= PEO|th. Merge T3t PEC] 2] AWE shu=: Aeoh= S4 A Alg PEo|th. o]
7'e= &85 FokE #4A7|1 11 AvE Fehohe Hadoop®] MapReduce 7|H& o=
A 43T 5= Uk o229 3% Client Adapterg 5ol 5418k Speech®t Sentence ©[HIE
~Ef S A& OE ReRoutePER AEste] th0] LkTofld b5l A2jstes st
2] BIE MergeE FoiA shte] o[fiER Al
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adapter
(generate_load)

RawSpeech
RawSentence
reroute reroute
speech gentence
PE FE
Speech Sentence

k:speechid

R

¢ sentence JoinPES

E | | | ¢ One JoinPE instance
1 : per speech id

1
Sentencedoined

|

event
catcher

24t oA FAfetE o] A 712 thE9] SQL Querys S42 AR Aol
select Sentence.*, Speech.location
into SentencelJoined
from Sentence, Speech

where Sentence.speechld = Speech.id

7) Fault Tolerance
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olflE AEY A Hon A Sl fZalAoldomn Azl Au
A HolE7t FAEAL B0 wEs} FAEAG ANAEE 497 EaA wagh Zob
o] A$ BE L=} shudownElo] AAEl0] HEHoR wE HAY FsA] 28 5 9
or o 7% wmele] oMlE AJE|E £4% 4 9tk Apache SAolHE ol BAE sfAst
7 9l Theel F15e ATdt

- e HESE B A4 M A4

7h 2784
Apache S4+= A7) B4 LEoA FAIZE WAt A 29 ZAIE AASHY A5l
2 HARE 7159 B ERZ redirect A2} o] RS EA 072 HASHH o2t Zrt

. P
> _,_I N
31
Active nodes
;:;:j;a;q |;i)\|r: :‘P;Zr:safe 4 partitions Zookeeper detects nodes failures and Unassigned nodes compete for a partition
4 of the n'odes pick lhé available partitions notifies the other nodes. In this example, assignment and only 1 of them picks it.
in Zookeeper. the node assigned with partition 3 fails. Other nodes are notified of the new
Each activenode consistently receives -, L N ?oSrSI gr:-[r:;%r;t gnd can reroute messages
messages for the partition it picked, | > | > pd .

A F H9 mEde] T k= @A FEREQl AdHElelA 3¥ kB9 ol
ZooKeeper7} AIqt 739 A5 02 B Letof 31 =g Hojsial FAA|ZITE o7 A
ARIO] 7HAAE Eol7] SRt mie Fagt Ao w o] BE we] ZooKeeperd] /JEH| e
2 372 750l wofgitt, webA 4t oA kO] 2 AJH HUEY o "7 &
o] A& Foll 1HAde Sk FEEA] ZooKeeperE ©f-&afiof ottt

=/
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L) AZZRIE 7 A B
o7t wAsto] o[HlE AEYS B LR Adsts S dd L=t old AHE
ook Zeithd oflE ~ERS Ashedl loiA AJHiel 4ol 7AAA HEz 2 &
A7F Aok Apache S4= ofd AJHiel deHd ZAIE siEsh] flsiM ol JHIE H¥she

o hgel T b EE AR

- Z71Ho R PEO] Aol thet AARIES AT

- %o BIEAAE B EA)

A9 Hasket] foiA 4 AFZRJIEE st AP HlE7I2 Yot
ZooKeeper 59| Coordinators FollA AR &1l d=02 a7ttt %7 sto] PE

ArdAT AYsll HPskt PES eRE AEeA] ARSH BAS SAg B

Sas AES HAsEE] Yol B 4 wto] WA BAPS o) PES] BT 4
A

Checkpointing] storage
framework /™"

keyed message

_— e

/

L L, o, o, ) R L

S4 node

........................................................

8) ARl A+ (Twitter Topic Counter)

et A 99 FolA Apache S49] AARE 2EEW A2|7h of®A| FAGH=A] A
HEzk A TwitterelAl 7P €171 = EZE 27] 9JoiA= Hadoop?] wordcount* &
ETS F=5t0] o EXERE JieE gtelior stk T18jar v Al Top N& &0

wct o]ggt 2he Yafi4= Client Adapter= Twitterol| A Al85k= APIE 53)| Twitter®]
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Twitter Client= Twitterof| 4] Al &sk= APIE ©]-&5}¢]

SWOLZ e N X288 22X

ESS ~EH Ffof gheh the9] A¢ Client Adapteri= Twitter Client?} TCP/IPZ FA1
™ ESls AEFYSI, do E

S o[HIEZ} WPASHH Client AdapterE Soll4] TopicExtractorPER ESl o|HIEZ} Soi7ial

ojgf o] PEE EXE FE59  TopicCountAndReportPE®  ZHEgitt o]
TopicCountAndReportPE= 2t EFo] tisfix] 7|45 Lol TopNTopicPER ©[HIEES
Aot o] TopNTopicPE= BE EF FoflA 7H 7i47F B2 A9 10748 F=3th

Adapter S4
twitterListener “m":;??:vsmus »| TopicExtractorPE
T stream: TopicSeen
tweetQueue key: topic
Twitter TopicCountAndReportPE
Streaming — | twitterClient
API : ‘
stream: AggregatedTopicSeen
“““““““““““““““““““ key: reportiey
filePersister <— top 10 topics —+——  TopNTopicPE

olzgfst  A=|Fg2  PE BHAM  Hed  £ol

o EEY 4 9

TopicCountAndReportPEE EZ O] /& AXls|A &3 oMIES AASH= PERA 212+
Egof| tisid AHeE StER sk o /st wAt Azttt
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status.text:"Introducing #54: a distributed #stream processing system’'

EV RawStatus

KEY  null e TopicExtractorPE (PEI)

VAL  text="Int." extracts hash tags from status.text
EV TDF.M o EV Topic
STy wpr ' - KEY topic="stream"”
VAL count=| : :

VAL count=|

TopicCountAndReportPE (PE2-3)
abd . keeps counts for each topic across all tweets,

Regularly emits report event if topic count is
above a threshold

EV Topic

KEY reportKey="1" TopNTopicPE (PE4)

VAL topic="S4", count=4 @_ keeps counts for top topics and
outputs top N topics to external
persister
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Appendix :: A|1Z Apache Hadoop %] 7}o|=

A k2 ZAof| A Apache HadoopS &
< o AR Adnt sheE

1 A2E 74
1 so|= Theat ol 3ejo] ek Aul7h 2ol ek 74 sellA] Apache Hadoop
ofgA| MAsH=AE At AR BAelE Ao 5T olae] AHE AR
B 4% Apolcels g JjEeR AWsth E8 2 BEAAE 2 S hadoopl,

hadoop2, hadoop3= #zict,

Apache Hadoop Cluster

Namenode
ZooKeeper H Ganglia ‘

Datanode 1 Datanode
|

ZooKeeper H Ganglia ZooKeeper H Ganglia

2. 3AE oY AAsp|
DHCP T+= DNS AH7} HE2 FZEo] gl7] b2 A9 7z AH7t ohg 2AEE 175}
E5 of7] Qi TAE oS dAsHoF gtk

o] Hadoop BHIE AEstAY A5t xk stk DHCP2F DNS AW =2
geith T3] ovhd B2 4o FHE HElcte 42 AlLE GAlA At
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o1% $114 hadoopl AHe] /etc/hosts SFe] 374S] Aseh TAEBS gt Zo| 7}

gttt

root:hadoopl #> vi /etc/hosts

# Do not remove the following line, or various programs
# that require network functionality will fail.

127.0.0.1 localhost.localdomain localhost
w1 localhost6.localdomain6 localhost6
172.27.135.97 hadoopl

172.27.11.82 hadoop2

172.27.82.221 hadoop3

|4 hadoopl “gHlo|A] Tt o] Ao thE HE L=V} pingo] HEA] 89l

rol
=

root:hadoopl #> ping hadoop2
PING hadoop2 (172.27.11.82) 56(84) bytes of data.

——— hadoop2 ping statistics ———

1 packets transmitted, 1 received, 0% packet loss, time Oms
rtt min/avg/max/mdev = 0.171/0.171/0.171/0.000 ms
root:hadoopl #> ping hadoop3

PING hadoop3 (172.27.82.221) 56(84) bytes of data.

64 bytes from hadoop2 (172.27.11.82): icmp_seq=1 ttl=64 time=0.171 ms

64 bytes from hadoop3 (172.27.82.221): icmp_seq=1 ttl=64 time=0.158 ms

S

dAo] &hz =W Jetc/hosts TFY-S hadoop2, hadoop3el &-835t7] flaliA th2 AMES

At scp AWEE 929 o] HAL Bk AMold

root:hadoopl #> scp /etc/hosts root@hadoop2:/etc

RSA key fingerprint is df:86:40:ed:43:bf:76:7e:9e:61:96:60:68:90:2f:14.

Are you sure you want to continue connecting (yes/no)? yes

root@hadoop?2's password: ##kskxrksk
hosts 100%

root:hadoopl #> scp /etc/hosts root@hadoop3:/etc

RSA key fingerprint is df:86:40:ed:43:bf:76:7e:9e:61:96:60:68:90:2f:{4.

Are you sure you want to continue connecting (yes/no)? yes

The authenticity of host 'hadoop2 (172.27.11.82)' can't be established.

Warning: Permanently added 'hadoop2,172.27.11.82' (RSA) to the list of known hosts.

The authenticity of host 'hadoop3 (172.27.82.221)' can't be established.

253 0.3KB/s  00:00
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Warning: Permanently added 'hadoop3,172.27.82.221"' (RSA)  to the list of known hosts.
root@hadoop3's password: stk

hosts 100% 253 0.3KB/s  00:00

3. Hadoop= &A1 AR A5

o|A4 Hadoop= AH3fT AAS skt A4t hadoop °ol2l= Algoltt. Cloudera Hadoop

Hj Lo A= CDH3RE Job Tracker?} HDFSE &%ok= AGS HERE 3 W3t o]
25 wEPHEH T Y Ade AEstal shute] Ao s H thaat 2ol sk

g Attt o] AYL BE L ToA root ARLE FHfoF Fitt.

root:hadoopl #> adduser hadoop — hadoop AR A

Adding user "hadoop' ...

Adding new group “hadoop' (1000) ...

Adding new user “hadoop' (1000) with group hadoop' ...

Creating home directory */home/hadoop’ ...

Password: sk

root:hadoopl #> mkdir —P /usr/local/java — JDKE AX3 fdgey A4
root:hadoopl #> chown —R hadoop:hadoop /usr/local/java — hadoop A|A o= H3 WA

4. AH QIFA wgstr]

Apache HadoopZ A3sH =W 2RE AWEE AYsH] =Bz A= Aok AH=
TEo] F2] gdow AL MAEE 24 "t o] ¥ glof7] SIS 2 Ao Q1A
£ wesh= A% sfiof it olF ffeiA thedt do] AFYEES Akl o] AAYES

ssh—key—exchange_centos.sh T = 7]=3ic},

o

#!/bin/sh

KEYS_DIR=~/hadoop—ssh—keys

HOST_LIST="cat hosts.txt"

rm —rf "${KEYS_DIR}"

mkdir —p "${KEYS_DIR}"

cd "${KEYS_DIR}"

if [ ! —e /root/.ssh/id_dsa ]; then
ssh—keygen —t dsa —P " —f /root/.ssh/id_dsa;
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fi

for host in ${HOST_LIST}

do

ssh ${host} "if [ ! —e /root/.ssh/id_dsa ]; then \
ssh—keygen —t dsa —P " —f /root/.ssh/id_dsa; fi"

scp ${host}:/root/.ssh/id_dsa.pub ${host}.pub

done

cat * > authorized_keys
cat /root/.ssh/id_dsa.pub >> authorized_keys

cp authorized_keys /root/.ssh/authorized_keys

chown root:root /root/.ssh/authorized_keys

for host in ${HOST_LIST }
do
scp authorized_keys ${host}:/root/.ssh/authorized_keys

ssh ${host} "chown root:root /root/.ssh/authorized_keys"

done

9l 23HEE CentOS&2= ZMH ZolH Ubuntug o-&dh= 7% AFHES W& o
23t Zo] FAR} t29 AAHELE Apache Hadoop= Aokl 52HA17]+= Aol hdfs

Ardolzte 718 stelld A= Tef Aol trard Ha 23HEA /home/hdfs

¢ hdfs Aoz T dohs APz HAsiof it

#1/bin/sh
KEYS_DIR=~/hadoop—ssh—keys @
HOST_LIST="cat hosts.txt @

rm —rf "${KEYS_DIR}"

mkdir —p "${KEYS_DIR}"

cd "${KEYS_DIR}"

if [ ! —e /home/hadoop/.ssh/id_dsa |; then
sudo —u hadoop ssh—keygen —t dsa —P " —f /home/hadoop/.ssh/id_dsa;
fi
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for host in ${HOST_LIST }
do
ssh ${host} "if [ ! —e /home/hadoop/.ssh/id_dsa ]; then \

sudo —u hadoop ssh—keygen —t dsa —P ' —f /home/hadoop/.ssh/id_dsa; fi" @

scp ${host}:/home/hadoop/.ssh/id_dsa.pub ${host}.pub
done

cat * > authorized_keys

cat /home/hadoop/.ssh/id_dsa.pub >> authorized_keys ®

cp authorized_keys /home/hadoop/.ssh/authorized_keys
chown hadoop:hadoop /home/hadoop/.ssh/authorized_keys

for host in ${HOST_LIST }

do
scp authorized_keys ${host}:/home/hadoop/.ssh/authorized_keys ®
ssh ${host} "chown hadoop:hadoop /home/hadoop/.ssh/authorized_keys" @
done

7] 23YES| 7t BEe Tt 4L st

@ ZF AH <] SSH Keys AW tdH

@ Zt AHj9] IP F4AF B2 & HAE mtd

@ o] 23HUES AYsk= AHe] hdfs Aol thet SSH KeyZ A4

@ Zt AH <] hdfs Aol gt SSH Keyg A/dstal ZF AH <] 374718 A AH=
7=

® RE Aol ZH71Z authorized keys mrdof] #%

©® authorized_keys g2 Z+ AR M4

@ mele hdfs Aol e % AwS AR 44

¥ SSH Key w3 AFHEE WIEA] ROOT Aoz Adstc s ofal BE AHE &

UG e ele] FU TS AP

hosts.txt L]l Hadoope AR AHe] W7 IPE hadooplS Al¢Jstyl o3t go] F7}
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root:hadoopl #> vi hosts.txt

N
lo
_E{‘
~
fru
k2
e,
K3
=
N
B
il
A
N

root:hadoopl #> cat hosts.txt — vig} g2 #y
172.27.11.82
172.27.82.221

root:hadoopl #> 1l

total 44

—fW——————— 1 root root 975 Nov 8 2010 anaconda—ks.cfg

—rw—r——r—— 1 root root 41 Dec 7 2010 hosts.txt — [P F4& 93¢
—rw—r——r—— 1 root root 17973 Nov 8 2010 install.log

—rw—r——r—— 1 root root 0 Nov 8 2010 install.log.syslog

—rwxr—xr—x 1 root root 779 Feb 18 2011 ssh—key—exchange_centos.sh — SSH Key A4 23 HE
root:hadoopl #>

o] SSH Key® Wkg ZH]7h wjglck, Theat Zo] 4 ATHES AAskes k. Telw
password Bolnm g o] WAYEES YL Gtk VS & o 4 o)

8
AshAl passwordE A 4= ot ST A= e

root:hadoopl #> ./ssh—key—exchange_centos.sh

root@172.27.11.82's password: ks

Generating public/private dsa key pair.

Your identification has been saved in  /root/.ssh/id_dsa.

Your public key has been saved in  /root/.ssh/id_dsa.pub.

The key fingerprint is:

43:ed:47:62:6e:12:b3:6a:d4:6d:a8:c0:aa:d4:87:ac  root@i—743—18415-VM
root@172.27.11.82's password: sk

id_dsa.pub

root@172.27.82.221's password: ks

Generating public/private dsa key pair.

Your identification has been saved in  /root/.ssh/id_dsa.

Your public key has been saved in /root/.ssh/id_dsa.pub.

The key fingerprint is:

16:c4:45:71:61:14:cb:90:8¢:ba:ef:85:9a:29:29:2b  root@i—743-18414—VM
root@172.27.82.221's password: sk

id_dsa.pub

root@172.27.11.82's password: ks

authorized_keys

root@172.27.82.221's password: sk

authorized_keys
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oAl SSH Key &7} u2l=|det. 22 olA] A% sig 2B HId o HA=s

—T—=
7] or=z] 5ol oJF|A they} Zho] elaslL® st AYrE 22 oty OK/)
A Ag= et Aol

root:hadoopl #> ssh root@hadoop2
Last login: Mon Nov 14 09:05:39 2011
[root@hadoop2 ~]#exit

root:hadoopl #> ssh root@hadoop3
Last login: Mon Nov 14 09:05:39 2011
[root#hadoop3 ~]#exit

5. JDK¢} Apache Hadoop AX]517]
SSH Key w#to] mpz] = Zh Mol thas AA|sfiof ottt
o= $Y5HA|Tt Apache Hadoop®] 42| hadoop A LE ZdSict.

w
wn
T
=~
(@]
~
k)
xOH
O
=
o
S
N
o

- Sun JDK 1.6.0_37

http://www.oracle.com/technetwork/java/javase/downloads/index.html

— Apache Hadoop 1.1.1
http://ftp.daum.net/apache/hadoop/core/hadoop—1.1.1/hadoop—1.1.1.tar.gz

9] A=A JDKS} Apache Hadoopg TH2E sh thea} o] Axg 4 9t}

= AN

hadoop@hadoopl:~ #> cd /usr/local/java
hadoop@hadoopl:/usr/local/java #> tar xvfz hadoop—1.1.1.tar.gz — Apache Hadoop 2%

. AVEF
hadoop@hadoopl:/usr/local/java #> chmod 755 *.bin — 23 JDK A3 @3k Fo
hadoop@hadoopl:/usr/local/java #> ./jdk*.bin — JDK A X
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Sun JDK&} Apache Hadoop A7} ¢t==H 2P ¥4 A4ttt 44 ew 48staH
AHgARO] & tEElR]e] bashre Bi= .profile THe] th3-& F7toteS Qi

==t -

export HADOOP_HOME=/usr/local/java/hadoop—1.0.3
export PATH=$PATH:$HADOOP_HOME/bin

T 2ol Apache Hadoop®] &7 H=r A4 o)A 2ot JDKO| & HEEzE

2
ol

sttt IDKE /usr/local/java/jdk1.6.0_33¢1 A|HchH of23} Zro] AAghct,

hadoop@hadoopl:/usr/local/java/hadoop—1.0.3/conf #> vi hadoop—env.sh
# Set Hadoop—specific environment variables here.

# The only required environment variable is JAVA_HOME. All others are
# optional. When running a distributed configuration it is best to

# set JAVA_HOME in this file, so that it is correctly  defined on

# remote nodes.

# The java implementation to use.

export JAVA_HOME=/usr/local/java/jdk1.6.0_33 — JDK9] A=

JDKE 47

Lo

o= th=3t 20| masters®t slaves Tt k=9] [P FAE =ity @A)
242 hadoopl HIOIA 2Fd2 Stal Qlal o] AHl= namenode® 4 Zlo|Bg niAH
LE7b =ok aeba @2 AH)Q] [P F42 masters TAol= localhostS =5k, sl

Tdo= hadoop2, hadoop39] IP F4E 4t

hadoop@hadoopl:/usr/local/java’hadoop—1.0.3/conf #> cat masters — hadoopl IP 24 (localhost)
localhost

hadoop@hadoopl:/usr/local/java/hadoop—1.0.3/conf #> cat slaves — hadoop2, hadop3 IP T4
172.27.11.82

172.27.82.221

o|4] (HADOOP_HOME)/conf/core-site.xml TS tr21} o] ZAJRict. o] mpdoe=
Hadoop?] o Al2€lS e HiYEo] HHE oY

r

t}, 3% <namey EjIo| 0] 3L

L key@e S desls A9t wAslel Adz EaEA 9= A9 wsuz
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{namey HI719| gh& SI5te S it

<?xml version="1.0"?>
<?xml—stylesheet type="text/xsl" href="configuration.xsl"?>

<configuration>
<property>
<name>{s.default.name </name >
<value>hdfs://<HADOOP19] IP>:9000</value> — hadoop 1:==2] IP F=4E UH
</property>

</configuration>

oA (HADOOP_HOME)/conf/mapred-site.xml Ttd-& thSa} Zro] ZHAgict o] mhojl=

Hadoop?] Job Tracker7} Asa AHE ¢l&gict,

<?xml version="1.0"?>
<?xml—stylesheet type="text/xsl" href="configuration.xsl"?>

<configuration>
<property>
<name>mapred.job.tracker</name>
<value><HADOOP1¢] IP>:9001</value> — hadoop 1:=E9] IP F4& 4=
</property>

</configuration>

RE zdo] ZuH hadoopl =904 hadoop29} hadoop3 k=2 th2-0] AMES 0|85
7344 e BF F718t gtk Hadoopel F-&stiA 718t Ae X84sk7]= st

ARt FF Adlz =4 e A9t AP E s 2 @l E that Eol s
]_

hadoop@hadoop1:/usr/local/java/hadoop—1.0.3/conf #> scp * root@hadoop2:/usr/local/java/hadoop—1.0.3
capacity—scheduler.xml 100% 7457 7.3KB/s  00:00
configuration.xsl 100% 535 0.5KB/s  00:00
core—site.xml 100% 282 0.3KB/s  00:00
fair—scheduler.xml 100% 327 0.3KB/s  00:00
hadoop—env.sh 100% 2116 2.1KB/s  00:00
hadoop—metrics2.properties 100% 1488 1.5KB/s  00:00
hadoop—policy.xml 100% 4644 4.5KB/s  00:00
hdfs—site.xml 100% 258 0.3KB/s  00:00
log4j.properties 100% 4441 4.3KB/s  00:00
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mapred—queue—acls.xml 100% 2033 2.0KB/s  00:00
mapred—site.xml 100% 278 0.3KB/s  00:00
masters 100% 10 0.0KB/s  00:00
slaves 100% 27 0.0KB/s  00:00
ssl—client.xml.example 100% 1243 1.2KB/s  00:00
ssl—server.xml.example 100% 1195 1.2KB/s  00:00
taskcontroller.cfg 100% 382 0.4KB/s  00:00
hadoop@hadoop1:/usr/local/java/hadoop—1.0.3/conf #> scp * root@hadoop3:/usr/local/java/hadoop—1.0.3
capacity—scheduler.xml 100% 7457 7.3KB/s  00:00
configuration.xsl 100% 535 0.5KB/s  00:00
core—site.xml 100% 282 0.3KB/s  00:00
fair—scheduler.xml 100% 327 0.3KB/s  00:00
hadoop—env.sh 100% 2116 2.1KB/s  00:00
hadoop—metrics2.properties 100% 1488 1.5KB/s  00:00
hadoop—policy.xml 100% 4644 4.5KB/s  00:00
hdfs—site.xml 100% 258 0.3KB/s  00:00
logd4j.properties 100% 4441 4.3KB/s  00:00
mapred—queue—acls.xml 100% 2033 2.0KB/s  00:00
mapred—site.xml 100% 278 0.3KB/s  00:00
masters 100% 10 0.0KB/s  00:00
slaves 100% 27 0.0KB/s  00:00
ssl—client.xml.example 100% 1243 1.2KB/s  00:00
ssl—server.xml.example 100% 1195 1.2KB/s  00:00
taskcontroller.cfg 100% 382 0.4KB/s  00:00
4% sjde] Srjspt ghREm 2 kel A2RS 2708 Gt o] g mRYTThY o
ok
hadoop@hadoop1:/usr/local/java/hadoop—1.0.3/bin #> hadoop namenode —format
11/12/07 03:00:08 INFO namenode.NameNode: STARTUP_MSG:
/************************************************************
STARTUP_MSG: Starting NameNode
STARTUP_MSG: host = hadoopl/172.27.135.97
STARTUP_MSG: args = [—format]
STARTUP_MSG: version = 1.1.1
STARTUP_MSG: build =
https://svn.apache.org/repos/asf/hadoop/common/branches/branch—0.20—security—205 —r 1179940;

7 06:25:10 UTC 2011
************************************************************/

11/12/07 03:00:08 INFO util.GSet: VM type = 64—bit

11/12/07 03:00:08 INFO util.GSet: 2% max memory = 17.77875 MB
11/12/07 03:00:08 INFO util.GSet: capacity 2721 = 2097152 entries
11/12/07 03:00:08 INFO util.GSet: recommended=2097152, actual=2097152
11/12/07 03:00:08 INFO namenode.FSNamesystem:  fsOwner=root

compiled by 'hortonfo' on Fri Oct

128

SEC-2012-RM002



SWORIIE N HXZ2E =AM

11/12/07 03:00:08 INFO namenode.FSNamesystem:  supergroup=supergroup

11/12/07 03:00:08 INFO namenode.FSNamesystem: isPermissionEnabled=true

11/12/07 03:00:08 INFO namenode.FSNamesystem: dfs.block.invalidate.limit=100

11/12/07 03:00:08 INFO namenode.FSNamesystem: isAccessTokenEnabled=false
accessKeyUpdatelnterval=0 min(s), accessTokenLifetime=0 min(s)

11/12/07 03:00:08 INFO namenode.NameNode: Caching file names occuring more than 10 times
11/12/07 03:00:09 INFO common.Storage: Image file of size 110 saved in O seconds.
11/12/07 03:00:09 INFO common.Storage: Storage directory /tmp/hadoop—hadoop/dfs/name has been
successfully formatted.

11/12/07 03:00:09 INFO namenode.NameNode: SHUTDOWN_MSG:
/************************************************************

SHUTDOWN_MSG: Shutting down NameNode at 172.27.135.97/172.27.135.97

************************************************************/

ftlo

% 9 AHO|A Storage directory”t /tmp/hadoop—hadoop/dfs/name 22 AHH A

gpolet 4= itk 7|2 A& yHAEFE /tmp/hadoop-${user.name} 02 A4

Bg AR gEE 27 f9F go] A4 Aol 9t 7 Fosford A

(HADOOP_HOME) /conf/hdfs=site.xml opdeo] Bz HAstzr] ¢gow 7|20

/tmp Hof| AE2Z] tElEt EEER Y flshM At o] F=
HFEA] 7gsfol Qitt. o] FEg2 o] A9 SIFZollA thA] At

i

rlo

H

i

r°l

RE Ao ghazEglona thgo] AMER hadoopd AlZHeHTH

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1/bin #> start—all.sh

starting namenode, logging to  /var/log/hadoop/hadoop/hadoop—hadoop—namenode—hadoopl.out
172.27.11.82: starting datanode, logging to
/var/log/hadoop/hadoop/hadoop—hadoop—datanode —hadoopl.out

172.27.82.221: starting datanode, logging to
/var/log/hadoop/hadoop/hadoop—hadoop—datanode —hadoopl.out

localhost: starting secondarynamenode, logging to
/var/log/hadoop/hadoop/hadoop—hadoop—secondarynamenode —hadoopl.out

starting jobtracker, logging to  /var/log/hadoop/hadoop/hadoop—hadoop—jobtracker—i—hadoopl.out
172.27.82.221: starting tasktracker, logging to
/var/log/hadoop/hadoop/hadoop—hadoop—tasktracker—hadoopl.out

172.27.11.82: starting tasktracker, logging to
/var/log/hadoop/hadoop/hadoop—hadoop—tasktracker —hadoopl.out

start—allsh & AIHEE o]8sto] Hadoop= AIRFSHd BEAE =91 namenodeof+=
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namenode, job tracker, secondary namenode”} -2}tslloF st &lo]H L&

ol datanode®]|

+ task tracker, datanode?} 2&tflof dttt, o & &RIsty| QoA ssh AWMER th3at o]

Slol3g E 01]-4-

= -

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1/bin #> ssh hadoop@hadoop?2 jps
27843 Jps

25411 DataNode

25522 TaskTracker

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1/bin #> ssh hadoop@hadoop3 jps
25169 TaskTracker

25069 DataNode

27512 Jps

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1/bin #> jps

32585 Jps

30180 JobTracker

29908 NameNode

30089 SecondaryNameNode

6. A

< H4si
Hadoop #d Ze2AA7F Ao T2kl QOB R hadoopl H|9] IP

Z4% 4 Bet

SAollA d=bste]  Job  Tracker® H2&  GFE  glgkt Job  Tracker=

http://<PUBLIC_IP):50030, HDFS& http://<PUBLIC_IP):50070°]t}.

5 (=] E [
(©) hadoop1 Hadoop Map/Re
€ C fi © 14632141805 9 A
Quick Links » |
hadoop1 Hadoop Map/Heduce Administration |
State: BUNMING ‘
Started: Wed Dec 07 10:42:43 KST 2011
Version: 0.20.205.0, 11179340 |
Compiled: Fri Oct 7 06:20:32 UTC 2011 hy hortonfo
Identifier: 201112071042
Cluster Summary (Heap Size is 61.38 MB/113.81 MB) £
Running | Running QOccupied | Occupied | Reserved | Reserved Map Reduce . -
Map Reduce SubrTn(')St:!onS Nodes Map Reduce Map Reduce Task Task Tasl?:svfgr\.lode Bl?qc;cl;s;ed Gﬁg'{"ﬂ
Tasks Tasks it Slots Slots Slots Slots Capacity | Capacity 1
€] a 0 2 0 1] 1] 0 4 4 4.00 0 0

Scheduling Information

|Queue Name ” State H Scheduling Informati0n|

[ detauit [[running [ nea |

Filter (Jobid, Priority, User, Name)
Example! 'userismith 3200 will filter by 'smith' anly in the user field and '3200" in all fields
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NameNode 'hadoop1:9000'

Started: Wed Dec 07 10:42:38 KST 2011

Version: 0.20.205.0, r1179340
Compiled: Fri ©Oct 7 06:20:32 UTC 2011 by hortonfo
Upgrades: There are no upgrades in progress.

Browse the filesystem
Namenode Logs

Cluster Summary

6 files and directories, 1 blocks = 7 total. Heap Size is 61.38 MB / 113.81 MB (53%)

Configured Capacity 30.76 GB
DFS Used ; T2 KB
Non DFS Used i 5,42 GB
DFS Remaining 2534 GB
DFS Used% : 0%
DFS Remaining% : 82.33%
| Live Nodes ' 2]
Dead Modes : 0
Decommissioning Nodes : ]
Number of Under-Replicated Blocks : a

)

=
() Hadoop NameNode hado
&« C fi | © 14.63.214180:50070/dfshe oAl N
B ol HOIRIS | 2ot -| = S0t steinh mestAHe L | et | | so oret| [eof e obx | |24+

SHA Hadoop?] %] 74 wj$ HzAe

11 system engineer”} dfjoF sh= 2FE0] Wol

A A} F Agehs ol S9 BlgoR WA 4 G At SRSk Qo Wyl

O mraEjel SElo]B ko] HlZo] Atz F25H4]

@® "IAE] =T9] namenode, secondary namenode,

o
&

I
L’EST_‘7§

job tracker’} B&51A] &=

@ o2 E9 task tracker, datanode’} F2F5HA] Y= ¢
@ U HlEo] Hzole AT vz kill He ¢
> 7} o] e A4 deEE o] ool F FdtA] SRl
> Azl 3 F = AE7E HAEJANH  hdfs—sitexml #HA9] dfs.name.dir
dfs.data.dir QEE2E AfAJStAl thA] HDFSE 2T g,
O HDES?] 1t E5o0] AJgte] AUHA corrupt @ Hols 7%
— HDFS ¥ Z&oA w7 7ol Uehd
> hdfs—sitexml dhdo] Hlofe] 8 Y k=o] HEE Err A5 &
Ahd /tmp HEE R AAEI o] HElEe= OS7F o= AAE 4 ¢
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7] HRo B 7FsA 2. hdfs—sitexml Tof| dfs.name.dir dfs.data.dir
A28 SRS G,
O vhAH el Az FAshe Seoln ks Bas) e AL
— Job Tracker, HDFS ¥ Z&ofA live nodes”t 02 YefUYAY 747t 25 A
> mtAE k=0 (HADOOP_HOME)/log dlgEg|e] 271 md-g sk
OrAE LE7E SEo]B R EE QIA|GHA] Koh= ol fE E}Itith
> &o]lH k= <HADOOP HOME)/log HdEz]e] =211 mtdZ At

of Leflolt Er} uprE LS QXshA] R olf2 Hld

si2ie ot sfdo] x| ofow thA] oF ¥l ool Alde AAIE ez M.

O /etc/hosts Lo 25 5713} o} Q=71

O /etc/hosts TRl Aolwo] QU= wfAE EEF SHlo]H =) b0 oA B
T+ o] EH=7h

O HDFSE #Aske 24 =9 "aH7E A tedez 445 A =717 4
Axlo] It A hdfs—site.xml o] dfs.name.dir?} dfs.data.dir A2S ¥}

O core-site.xml TtA 9] fs default.named] gt Fro] Atz AAE o] J=717 keydt

1} valueZt BT B8 A7t 5 SRR oifo] gl AHEES Stk
O mapred-site.xml T e] mapred.job.trackero]] sligot= gto] Az AAE o] Q=
7¥?

O HDFSE 2HY 3 o]%o k& HJHI7} WARHAY = Atz FeHA o2 ZH

7. AES]
Apache Hadoope 471§ ol&o] thge] AWEES olgsle] g4 mele A4sjich, ohe
o] AMELE Hadoopell EFE|] gl ] m2agoa QA 10971e] 218 A4t

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop jar hadoop—examples—1.1.1.jar teragen \
100000 /teragen_output
Generating 100000 using 2 maps with step of 50000

132 SEC-2012-RM002



SWOPD e N X2

11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
reserving
11/12/07
reserving
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07
11/12/07

12:09:06
12:09:07
12:09:20
12:09:22
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27

12:09:27

12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27
12:09:27

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

slots (ms)=0

INFO

slots (ms)=0

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

mapred.JobClient

mapred.JobClient:
mapred.JobClient:
mapred.JobClient:

mapred.JobClient
mapred.JobClient

mapred.JobClient:
mapred.JobClient:
mapred.JobClient:

mapred.JobClient:

mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:
mapred.JobClient:

: Running job:

: Job complete:

job_201112071042_0002

map 0% reduce 0%
map 50% reduce 0%
map 100% reduce 0%

job_201112071042_0002

. Counters: 19

Job Counters
SLOTS_MILLIS_MAPS=16596
Total time spent by all reduces waiting  after

Total time spent by all maps waiting  after
Launched map tasks=2
SLOTS_MILLIS_REDUCES=0

File Input Format Counters
Bytes Read=0

File Output Format Counters
Bytes Written=10000000

FileSystemCounters
HDFS_BYTES_READ=164
FILE_BYTES_WRITTEN=42362
HDFS_BYTES_WRITTEN=10000000

Map—Reduce Framework
Map input records=100000
Physical memory (bytes)
Spilled Records=0
CPU time spent (ms)=1010
Total committed heap usage (bytes)=128712704
Virtual memory (bytes) snapshot=1112719360
Map input bytes=100000
Map output records=100000
SPLIT_RAW_BYTES=164

snapshot=139001856

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —ls /teragen_output

Found 4 items

—rw—r——r—— 1 root
drwxr—xr—x — root

—rw—r——r—— 1 root
—rw—r——r—— 1 root

AN\ vE2\

0AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHH

75@~?'WdUF

1HIMIIIITIIIIIJITIJIKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPP

wlol | :N&H,

2QRQRRARAAAAAARRRRRRRRRRSSSSSSSSSS UUUUUUUUUUVVVVVVVVVVWWWWWWWWWWXXXXXXXX

supergroup

supergroup

supergroup

supergroup

5000000 2011—-12—-07 12:09
5000000 2011—-12—-07 12:09
hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —cat /teragen_output/part—00000

0 2011-12-07 12:09

0 2011-12—-07 12:09 /teragen_output/_logs

/teragen_output/_SUCCESS

/teragen_output/part—00000
/teragen_output/part—00001
| head
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~Eu) <n#kdP
SYYYYYYYYYYZZ77777777AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFE
+1-$$0E/ZH
4GGGGGGGGGGHHHHHHHHHHITIIIIIIIIIJJJIJJJKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNN
LsS8)1.ZLD
50000000000PPPPPPPPPPQQARARAAARAARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVV
leSawB.$sm

6WWWWWWWWWWXXXXXXXXXXYYYYYYYYYYZZZ7777777 AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDD
q__[fwhKFg
7EEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHHHHIIIIIIIIIIIIJJJJJJJKKKKKKKKKKLLLLLLLL
;L+!12rT~hd
SMMMMMNMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPPPPQRARARRRAAAARRRRRRRRRRRSSSSSSSSSSTTTTTTTT
M " *dDE;6 "~ <
9UUUUUUUUUUVVVVVVVVVVWWWWWWWWWWXXXXXXXXXXYYYYYYYYYYZZZ7777777ZAAAAAAAAAABBBBBBBB

teragens ©o]-8oto] AT mAL terasorts o]-8ote] AET 4 Uty Tt AWCE=

teragen®] &9 wtdS 42 wpd® ARgsle] Lok terasortE AT

ek

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop jar hadoop—examples—1.1.1.jar terasort \
/teragen_output /terasort_output

11/12/07 12:14:18 INFO terasort.TeraSort: starting

11/12/07 12:14:19 INFO mapred.FileInputFormat: Total input paths to process : 2

11/12/07 12:14:19 WARN util.NativeCodeLoader: Unable to  load native—hadoop library for your

platform... using builtin—java classes  where applicable

11/12/07 12:14:19 INFO compress.CodecPool: Got brand—new  compressor

Making 1 from 100000 records

Step size is 100000.0

11/12/07 12:14:20 INFO mapred.FileInputFormat: Total input paths to process : 2

11/12/07 12:14:20 INFO mapred.JobClient: Running job: job_201112071042_0004

11/12/07 12:14:21 INFO mapred.JobClient: map 0% reduce 0%

11/12/07 12:14:38 INFO mapred.JobClient: map 50% reduce 0%

11/12/07 12:14:39 INFO mapred.JobClient: map 100% reduce 0%

11/12/07 12:14:53 INFO mapred.JobClient: map 100% reduce 100%

11/12/07 12:14:58 INFO mapred.JobClient: Job complete: job_201112071042_0004

11/12/07 12:14:58 INFO mapred.JobClient: Counters: 30

11/12/07 12:14:58 INFO mapred.JobClient:  Job Counters

11/12/07 12:14:58 INFO mapred.JobClient: Launched reduce tasks=1

11/12/07 12:14:58 INFO mapred.JobClient: SLOTS_MILLIS_MAPS=22548

11/12/07 12:14:58 INFO mapred.JobClient: Total time spent by all reduces waiting  after
reserving slots (ms)=0

11/12/07 12:14:58 INFO mapred.JobClient: Total time spent by all maps waiting  after
reserving slots (ms)=0

11/12/07 12:14:58 INFO mapred.JobClient: Launched map tasks=2

11/12/07 12:14:58 INFO mapred.JobClient: Data—local map tasks=2
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11/12/07 12:14:58 INFO mapred.JobClient: SLOTS_MILLIS_REDUCES=13723

11/12/07 12:14:58 INFO mapred.JobClient:  File Input Format Counters

11/12/07 12:14:58 INFO mapred.JobClient: Bytes Read=100000000

11/12/07 12:14:58 INFO mapred.JobClient:  File Output Format Counters

11/12/07 12:14:58 INFO mapred.JobClient: Bytes Written=100000000

11/12/07 12:14:58 INFO mapred.JobClient:  FileSystemCounters

11/12/07 12:14:58 INFO mapred.JobClient: FILE_BYTES_READ=204000294

11/12/07 12:14:58 INFO mapred.JobClient: HDFS_BYTES_READ=100000202

11/12/07 12:14:58 INFO mapred.JobClient: FILE_BYTES_WRITTEN=306066259

11/12/07 12:14:58 INFO mapred.JobClient: HDFS_BYTES_WRITTEN=100000000

11/12/07 12:14:58 INFO mapred.JobClient:  Map—Reduce Framework

11/12/07 12:14:58 INFO mapred.JobClient: Map output materialized bytes=102000012

11/12/07 12:14:58 INFO mapred.JobClient: Map input records=1000000

11/12/07 12:14:58 INFO mapred.JobClient: Reduce shuffle bytes=102000012

11/12/07 12:14:58 INFO mapred.JobClient: Spilled Records=3000000

11/12/07 12:14:58 INFO mapred.JobClient: Map output bytes=100000000

11/12/07 12:14:58 INFO mapred.JobClient: Total committed heap usage (bytes)=447021056

11/12/07 12:14:58 INFO mapred.JobClient: CPU time spent (ms)=13240

11/12/07 12:14:58 INFO mapred.JobClient: Map input bytes=100000000

11/12/07 12:14:58 INFO mapred.JobClient: SPLIT_RAW_BYTES=202

11/12/07 12:14:58 INFO mapred.JobClient: Combine input records=0

11/12/07 12:14:58 INFO mapred.JobClient: Reduce input records=1000000

11/12/07 12:14:58 INFO mapred.JobClient: Reduce input groups=1000000

11/12/07 12:14:58 INFO mapred.JobClient: Combine output records=0

11/12/07 12:14:58 INFO mapred.JobClient: Physical memory (bytes)  snapshot=482889728

11/12/07 12:14:58 INFO mapred.JobClient: Reduce output records=1000000

11/12/07 12:14:58 INFO mapred.JobClient: Virtual memory (bytes) snapshot=1663201280

11/12/07 12:14:58 INFO mapred.JobClient: Map output records=1000000

11/12/07 12:14:58 INFO terasort.TeraSort: done

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —cat /terasort_output/part—00000 | head
1:/sW_w

499209UUUUUUUUUUVVVVVVVVVVWWWWWWWWWW XXX XXXXYYYYYYYYYYZZ7777.7777 AAAAAAAAAABBBBBBBB
IERv6<F

821056QRANAAAARAARRRRRRRRRRSSSSSSSSSSTTTTTTTT T TUUUUUUUUUUVVVVVVVVVVIWWWWWWWWWWXXXXXXXX
"1?/A"~ =0

259481 1ITHIMIITIIJIJIJJJKKKKKKKKKKLLLLLLLLLLMMNMMMMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPP
I kUwQ

605958QRARANAARAARRRRRRRRRRSSSSSSSSSSTTTTTTTT T TUUUUUUUUUUVVVVVVVVVVWWWWWWWWWWXXXXXXXX
NxDS~}%

314981GGGGGGGGGGHHHHHHHHHHITIIIIIIIIIJIJJJKKKKKKKKKKLLLLLLLLLLMMNMMMMMNMMMNNNNNNNN
">R<iMA:

951912AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHH
#17p?vPG

605042U0UUUUUUUUVVVVVVVVVVWWWWWWWWWW XXX XXXXYYYYYYYYYYZZ7777.7.777 AAAAAAAA A ABBBBBBBB
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#TT8\Fal
344853QRNNANAARRARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVVVVWWWWWWWWWWXXXXXXXX
$U._/WO
505847GGGGGGGGGGHHHHHHHHHHIIIIIIIIIIIIJIJJJIKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNN
%/P{/=@9
2974970000000000PPPPPPPPPPQRARARAAARAARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVV
hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —cat /terasort_1M/part—00000 | tail
~~ul 0<~+q/
854770EEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHHHHITIIIIIIIIJJJJJJJJJKKKKKKKKKKLLLLLLLL
~~xkL'M=mR
8696270000000000PPPPPPPPPPQAARRAARARAARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVV
~~yYyt' ™ G(
340244NVINVIMMIVIMMMMIVINNNNNNNNNNOOOOOOOOOOPPPPPPPPPPQRRRRRRAAARRRRRRRRRRSSSSSSSSSSTTTTTTTT
~~ys|954d3
9677861IIHIIILIJIJJJJJJIKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPP
~~yv{$rhqD
2939610000000000PPPPPPPPPPQRQRAAAAARAARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVV
~~{Molqhau
513467TWWWWWWWWWWXXXXXXXXXXYYYYYYYYYYZZ77777777 AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDD
~~| 8EMb!Y5
231277EEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHHHHITIIIIIILIJJJJJJJJJKKKKKKKKKKLLLLLLLL
~~}FSzNAVC
226607GGGGGGGGGGHHHHHHHHHHIIIIIIIIIIIIIJIJJIKKKKKKKKKKLLLLLLLLLLMMMMMMMMMVMNNNNNNNN
~~}|s?PE" =r
325725CCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHHHHIIIIIIIILIJIIIIIJ
~~~xxMtNYi

814285GGGGCGGGGGGHHHHHHHHHHIIIIIIIIIIIIIJJJJKKKKKKKKKKLLLLLLLLLLMMMMMMMVMMMNNNNNNNN

Apache Hadoopell Z3t=o] Q= 712 dA|ol= wordcount™ Z3FE o] Qltt. wordcountE

Asp] A WA Sl AR AT 4 RS cheTt 2ol AR Mg Qs

ret

o] wordcountE Ao§sict,

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —mkdir /wordcount_input

— HDFSel| d¥gg A4
hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —put *.txt /wordcount_input

- txt B4 HE=
hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop jar hadoop—examples—1.1.1.jar wordcount \

/wordcount_input /wordcount_output — Hadoop Job 2l &}

11/12/07 12:05:25 INFO input.FileInputFormat: Total input paths to process : 4
11/12/07 12:05:25 INFO mapred.JobClient: Running job: job_201112071042_0001
11/12/07 12:05:26 INFO mapred.JobClient: map 0% reduce 0%
11/12/07 12:05:39 INFO mapred.JobClient: map 50% reduce 0%
11/12/07 12:05:40 INFO mapred.JobClient: map 100% reduce 0%
11/12/07 12:05:51 INFO mapred.JobClient: map 100% reduce 100%

136 SEC-2012-RM002



SWoP el &#X22E 2A

11/12/07 12:05:56 INFO mapred.JobClient: Job complete: job_201112071042_0001

11/12/07 12:05:56 INFO mapred.JobClient: Counters: 29

11/12/07 12:05:56 INFO mapred.JobClient:  Job Counters

11/12/07 12:05:56 INFO mapred.JobClient: Launched reduce tasks=1

11/12/07 12:05:56 INFO mapred.JobClient: SLOTS_MILLIS_MAPS=27769

11/12/07 12:05:56 INFO mapred.JobClient: Total time spent by all reduces waiting after

reserving slots (ms)=0

11/12/07 12:05:56 INFO mapred.JobClient: Total time spent by all maps waiting  after

reserving slots (ms)=0

11/12/07 12:05:56 INFO mapred.JobClient: Launched map tasks=4

11/12/07 12:05:56 INFO mapred.JobClient: Data—local map tasks=4

11/12/07 12:05:56 INFO mapred.JobClient: SLOTS_MILLIS_REDUCES=10247

11/12/07 12:05:56 INFO mapred.JobClient:  File Output Format Counters

11/12/07 12:05:56 INFO mapred.JobClient: Bytes Written=161360

11/12/07 12:05:56 INFO mapred.JobClient:  FileSystemCounters

11/12/07 12:05:56 INFO mapred.JobClient: FILE_BYTES_READ=215086

11/12/07 12:05:56 INFO mapred.JobClient: HDFS_BYTES_READ=449207

11/12/07 12:05:56 INFO mapred.JobClient: FILE_BYTES_WRITTEN=537349

11/12/07 12:05:56 INFO mapred.JobClient: HDFS_BYTES_WRITTEN=161360

11/12/07 12:05:56 INFO mapred.JobClient:  File Input Format Counters

11/12/07 12:05:56 INFO mapred.JobClient: Bytes Read=448761

11/12/07 12:05:56 INFO mapred.JobClient: Map—Reduce Framework

11/12/07 12:05:56 INFO mapred.JobClient: Map output materialized bytes=215104

11/12/07 12:05:56 INFO mapred.JobClient: Map input records=11145

11/12/07 12:05:56 INFO mapred.JobClient: Reduce shuffle bytes=215104

11/12/07 12:05:56 INFO mapred.JobClient: Spilled Records=25710

11/12/07 12:05:56 INFO mapred.JobClient: Map output bytes=645580

11/12/07 12:05:56 INFO mapred.JobClient: CPU time spent (ms)=3140

11/12/07 12:05:56 INFO mapred.JobClient: Total committed heap usage (bytes)=702152704

11/12/07 12:05:56 INFO mapred.JobClient: Combine input records=57865

11/12/07 12:05:56 INFO mapred.JobClient: SPLIT_RAW_BYTES=446

11/12/07 12:05:56 INFO mapred.JobClient: Reduce input records=12855

11/12/07 12:05:56 INFO mapred.JobClient: Reduce input groups=12497

11/12/07 12:05:56 INFO mapred.JobClient: Combine output records=12855

11/12/07 12:05:56 INFO mapred.JobClient: Physical memory (bytes)  snapshot=756113408

11/12/07 12:05:56 INFO mapred.JobClient: Reduce output records=12497

11/12/07 12:05:56 INFO mapred.JobClient: Virtual memory (bytes) snapshot=2737614848

11/12/07 12:05:56 INFO mapred.JobClient: Map output records=57865

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —lIs /

Found 3 items

drwxr—xr—x — root supergroup 0 2011-12-07 10:04 /tmp

drwxr—xr—x — root supergroup 0 2011-12—07 12:05 /wordcount_input

drwxr—xr—x — root supergroup 0 2011-12-07 12:05 /wordcount_output — Z 3} t]=Eg]

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —ls /wordcount_output

Found 3 items

—rw—r——r—— 1 root supergroup 0 2011-12-07 12:05 /wordcount_output/_SUCCESS
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drwxr—xr—x — root supergroup 0 2011-12—-07 12:05 /wordcount_output/_logs

—rw—r——r—— 1 root supergroup 161360 2011—12—07 12:05 /wordcount_output/part—r—00000

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —cat /wordcount_output/part—r—00000 \
| more - 23 34 gl

]

|

=" 2

" 3

" 1

w1

" Trash" 1

" 2

"/ 2

"0.0.0.0" 1

" 1

"AS 3

"Bad 2

"Browse 1

wordcount} terasortS oF Ail= HDES Aof] &6t 2 o] A2 24 mjel A|AHO

2 7HAobA B AAgoz Agsteld et 2ol A

hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —getmerge /terasort_output \
terasort_output.txt — ZZHAZ 39 g7
hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> cat terasort_output.txt — ZZ ¥ H7]
hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> hadoop fs —get /teragen_output .
— 242 f98g dg7)
hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> 1Is

bin etc vy shin
build.xml hadoop—ant—1.1.1.jar ivy.xml share

ct++ hadoop—core—1.1.1.jar lib sre
CHANGES.txt hadoop—examples—1.1.1.jar libexec teragen_output
conf hadoop—test—1.1.1.jar LICENSE.txt webapps

contrib hadoop—tools—1.1.1.jar NOTICE.txt

docs include README.txt

hadoop@hadoopl:/usr/local/java/hadoop—1.1.1 #> cd teragen_output
hadoop@hadoop1:/usr/local/java/hadoop—1.1.1/teragen_output #> ls —lsa
total 9796

drwxr—xr—x 3 root root 4096 Dec 7 12:20 _logs

—rw—r——r—— 1 root root 5000000 Dec 7 12:20 part—00000
—rw—r——r—— 1 root root 5000000 Dec 7 12:20 part—00001
—rw—r——r—— 1 root root 0 Dec 7 12:20 _SUCCESS
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hadoop@hadoop1:/usr/local/java/hadoop—1.1.1/teragen_output #> head part—00000 — I P& H7)
A7\ vE2\
0AAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHH
75@~?"WdUF
1THIIIIIIIIJJIJJJJKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPP
wlol [ :N&H,
2QAAARRAAARARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVVVVWWWWWWWWWWXXXXXXXX
~Eu) <n#kdP
3YYYYYYYYYYZZ77777777ZAAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFF
+1-$$OE/ZH
4GGGGGGGGGGHHHHHHHHHHIIMIIIIIIIIIJJJJJJKKKKKKKKKKLLLLLLLLLLMMMMMMMMMMNNNNNNNN
LsS8)|.ZLD
50000000000PPPPPPPPPPQQRARAAAAARRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVVVVVVVY
le5awB.$sm
6EWWWWWWWWWWXXXXXXXXXXYYYYYYYYYYZZ77777777ZAAAAAAAAAABBBBBBBBBBCCCCCCCCCCDDDDDDDD
q__[fwhKFg
7EEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHHHHHHHHHHIIIIIIIIIIIIIJJJJJJJKKKKKKKKKKLLLLLLLL
;L+12rT~hd
SMMMMMMMMMMNNNNNNNNNNOOOOOOOOOOPPPPPPPPPPQARRRRAAARRRRRRRRRRRSSSSSSSSSSTTTTTTTT
M " *dDE;6 ™~ <
9UUUUUUUUUUVVVVVVVVVVWWWWWWWWWW XXX XXXXXXXYYYYYYYYYYZZZ7777777 AAAAAAAAAABBBBBBBB
hadoop@hadoop1:/usr/local/java/hadoop—1.1.1 #> hadoop fs —rmr /terax — T4 =L I 7]
Deleted hdfs://hadoop1:9000/teragen_output

Deleted hdfs://hadoop1:9000/teragen_output_1M

Deleted hdfs://hadoop1:9000/terasort_1M
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Appendix :: A|2Z Apache Hive AX] 7}o|&

2 FAe S47|93 Zo] Q8S HiohA] e 2o Apache Hived T st
7] $I5t A HA TRl Ax] S AA| o] AR AEH L51-E v
o7 AAE £ QEE AHS AlFshe A B o7 St

1. A2" 74
2 71o|E= ot ol o]u] Hadoop ClusterZb +550] ¢lom 7|2 2dAA= CentOS
& A3, Hadoop Clustere WYk =0t HolHEER 5] QA HE kEx AT

A2g) AT 4% B8 AT QIeka g

Apache Hadoop Cluster

Namenode
ZooKeeper H Ganglia ‘

Datanode 1 Datanode

ZooKeeper H Ganglia ‘

ZooKeeper H Ganglia

Apache Hivex= ANSI SQL 7|9Fe] Data WarehouseE I3t Big Data &7 2= Hadoop
Ecosystem®] ARz B 7z 2 Ay Fddase] Aske kolr 7122 0% Hive
7b sAekH 2] fiEt HlolHE A ARt HastH 2 Zholtold= MySQL=
7] met AEolE g3ttt

2. MySQL 3] 9 dHsp7]

Hadoop AXE oA A4 MySQLE  AAsoF  doh. oo s
/root/mysql_permission.sql TFA= it o] o] A2 ROOT AREAlA HlolE=
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AAsEAY AAS= 9 e dERtE Foldk= Aol
GRANT ALL PRIVILEGES ON #*.x TO root@"%" IDENTIFIED BY "";
flush privileges:;
MySQLZ AAJsHA] b2 ¢ thaat go] AAE Alkgich
root@i—743—-18413—VM:~ #> yum —vy install mysql mysql—server mysql—devel
oA o] tdS MySQLefl Z-gA#A ROOT AAo] RE HrS 7IA =& At
root@i—743—-18413—-VM:~ #> cd /etc/init.d
root@i—743—18413—VM:/etc/init.d #> ./mysqld start
Initializing MySQL database: Installing MySQL system tables...
OK
Filling help tables...
OK
To start mysqld at boot time you have to copy
support—{files/mysql.server to the right place for your system
PLEASE REMEMBER TO SET A PASSWORD FOR THE MySQL root USER !
To do so, start the server, then issue the following commands:
/usr/bin/mysqladmin —u root password 'new—password'
/usr/bin/mysqladmin —u root —h i—743—18413—VM password 'new—password'
Alternatively you can run:
/usr/bin/mysql_secure_installation
which will also give you the option of removing the test
databases and anonymous user created by default. This is
strongly recommended for production servers.
See the manual for more instructions.
You can start the MySQL daemon with:
cd /usr ; /usr/bin/mysqld_safe &
You can test the MySQL daemon with mysql—test—run.pl
cd mysql—test ; perl mysql—test—run.pl
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Please report any problems with the /usr/bin/mysqlbug script!

The latest information about MySQL is available on the web at
http://www.mysql.com
Support MySQL by buying support/licenses at http://shop.mysql.com

[ OK 1
Starting MySQL: [ OK 1

— ROOTY & g AA=Ho A& sql FLS o3 2o] &3ty
root@i—743—18413—VM:/etc/init.d #> cd

root@i—743-18413—-VM:~ #> mysql —uroot —p < mysql_permission.sql

Enter password: — 9= S

oﬁ,
rol
2

Hive AH8317] a4 MySQL A% ¥ root AR MAYES theat 2ol W

root@i—743-18413-VM:~ #> mysql —u root —p mysql

password:

mysql> update user set password = password('root') where user = 'root';

mysql> flush privileges;

3. Apache Hive A% 9 AAo}7]
Apache HiveE ¢S tk2a} Zro] AAsitt 7|1E AA ol BT template &4F

23
A% FHBE DAL WA G WA AR AT

root@i—743—18413—VM:~ #> wget http://ftp.daum.net/apache/hive/hive—0.9.0/hive—0.9.0.tar.gz

root@i—743—18413—VM:~ #> tar xviz hive—0.9.0.tar.gz

root@i—743—-18413—=VM:~ #> In —s hive—0.9.0 hive

root@i—743—18413—VM:~ #> cd hive/lib

root@i—743—-18413-VM:~ #> wget \
http://www.openflamingo.org/download/hands_on_lab/mysql—connector—java—>5.1.11.jar

root@i—743—-18413—VM:~ #> cd /root/hive/conf

root@i—743—18413—VM:~ #> cp hive—env.sh.template hive—env.sh

root@i—743-18413—VM:~ #> vi hive—site.xml

O|A] hive-env.sh T th&9] =& FHsto] VM Heap SizeEs XAoI=S 3t whok
Hive AMEZ} @2 JVM Heap SizeE AHgalloF SttH ohA] 525 A9,

ol
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# export HADOOP_HEAPSIZE=1024 — export HADOOP_HEAPSIZE=256

hive—site.xml TS &y} Zro] ZFAJSHC}

<configuration>
<property>
<name>hive.metastore.local</name>

<value>true</value>

Hive Client JVM</description>
</property >

<property>
<name>javax.jdo.option.ConnectionURL </name>
<value>jdbc:mysql://localhost:3306/hive? createDatabaselfNotExist=true </value>
<description>JDBC connect string for a JDBC metastore</description>

</property >

<property>
<name>javax.jdo.option.ConnectionDriverName </name>
<value>com.mysal.jdbc.Driver</value>
<description>Driver class name for a JDBC metastore</description>
</property >

<property>
<name >javax.jdo.option.ConnectionUserName </name >
<value>root</value>
<description>username to use against metastore database</description>
</property >

<property>
<name >javax.jdo.option.ConnectionPassword</name>
<value>root</value>
<description>password to use against metastore database</description>
</property>

</configuration>

<description>controls whether to connect to remove metastore server or open a new metastore server in

% javax.jdo.option.ConnectionPasswordol&= Z|A%F MySQL A8} siAQEE

QJefshd] 71202 MySQLel AAElel Sl root AE AT Aol
groE wolo 5
o ofn) Hiverh BAYES AAlskA] Folo] MySQLE metikolz AHee

A oy webd J1E 44 anje sk AS of gt P
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AA =k o)A o4& MySQL root AHEALS] ALEES oA DAl A WA

Domain Server7} H|= o] QA b2 B4 E HiveZt I2EHS resolvedtEle Al=g
sp7] wiwel Hiverb AdAcm F&sHA] o= o ok o] ZAE siEsh] $lsiA
(HADOOP_HOME)/conf/core—site.xml TAof fs.default.name®] ZtolA [P FAE ntAH
HHe] AER o R WASHES Q). HUE FAIZF Yok o2 ARgSi: FHsit

<?xml version="1.0"?>

<?xml-stylesheet type="text/xsl" href="configuration.xsl"?>

<configuration>
<property>
<name>fs.default.name </name>
<value>hdfs://192.168.0.1:9000</value>
</property>

</configuration>

oAl Hive7} AA[=o] Q= 3oz o3t Hives A= 3

o
&

root@i—743—18413—VM:~/hive/bin #> cd /root/hive/bin
root@i—743—18413—VM:~/hive/bin #> hive

WARNING: org.apache.hadoop.metrics.jvm.EventCounter is deprecated. Please use
org.apache.hadoop.log.metrics.EventCounter in all the log4j.properties files.

Hive history file=/tmp/root/hive_job_log_root_201112072245_1826681426.txt

hive> show tables;

OK

Time taken: 2.313 seconds

hive> CREATE TABLE rating (userid INT, movieid INT, rating FLOAT, ds STRING) ROW FORMAT DELIMITED
FIELDS TERMINATED BY '~' STORED AS TEXTFILE; — B7Fd4 ©lo]E AA
OK

Time taken: 0.137 seconds

hive> show tables;

OK

rating

Time taken: 0.092 seconds

hive> describe rating;

OK

userid string

movieid string

rating int
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ds string
Time taken: 0.06 seconds
hive> LOAD DATA INPATH '/movielens/ratings.dat' OVERWRITE INTO TABLE rating; — ratings.dat
3d& 29
hive> select count(*) from rating r; — & AF
Total MapReduce jobs = 1
Launching Job 1 out of 1
Number of reduce tasks determined at compile time: 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_201112071042_0029, Tracking URL =
http://hadoop1:50030/jobdetails.jsp?jobid=job_201112071042_0029
Kill Command = /root/hadoop—0.20.205.0/libexec/../bin/hadoop job —Dmapred.job.tracker=172.27.135.97:9001
—kill job_201112071042_0029
2011-12-07 23:13:30,376 Stage—1 map
2011-12-07 23:13:36,401 Stage—1 map = 50%, reduce = 0%
2011-12-07 23:13:37,409 Stage—1 map 100%, reduce = 0%
2011-12-07 23:13:45,453 Stage—1 map = 100%, reduce = 33%
2011-12-07 23:13:48,467 Stage—1 map 100%, reduce 100%
Ended Job = job_201112071042_0029
OK
10000054 — F 15
Time taken: 31.591 seconds
hive> select r.userid from rating r where r.userid = '100"; — A}&x}e] H7lHF Z3]

0%, reduce = 0%
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Appendix :: A|3% Flamingo HDFS File Uploader A%] 7}o]E

2 e 47197 2ol dEs HAcH] g2 ZACA mls $3sto]
HDFS2 ¥2Esk= HDFS File Uploaderg A8A AFES 4= A=A AHS AT
she Z& S2o= 3.

& ZholEe ot Ze] oln] Hadoop Cluster7} 550 Stk 7HstolA Adrgsict.
Hadoop Clustere= HYLE=0} glojEiEg FAEo] Q1 BHE Lt FUJE AJAH

7 4% ARE WD gekn 7P,

ut
-+
o,

Web Server
FTR/HTTP Data Gat
Log Aggregator aa fateway
S Scheduler
Uploader
Application Server - T -
Log Aggregator
=
Proxy Server
HDFS APT
Lo regator
8 Aggres JLOGIYYYYMMDDD
v
Apache Hadoop Cluster
| Namenode ‘ Datanode | | Datanode ‘ ‘ Datanode ‘ ( Apache Pig Apache Hivew
(o) == (e} T R O DG S Gy,

HDFS File Uploader= Dat Gateway= HH3sH A4S 24 1t A|AHY] <]F AH7}
FRESH 27 mdS F7|AH 02 Hadoop Cluster®] HDFSO TS ARESH= 7152 A
3 2 71 Fo)A L@ HDES File Uploader= Githubol] GPLv3& 37i&]o] loH

https://github.com/fharenheit/flamingo—hdfs—file—uploader ZH|o]A|o|A] TH AAFEE
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Slolsl A o
SRl 4 ol
@ - Searchorlypeacommand @ @ Explore Gist Blog Help & marenheit B % B
fharenheit / flamingo-hdfs-file-uploader Il PullRequest = &) Unwatch - 4 Star 1 b Fork 1
Code Network Pull Requesis 0 Issues o WWiki Graphs Settings

#g Clone in Windows G IIP HITP | 5S5H GitRead-Only hotpa://github.com/fharenheit/flamingo-hdfa-fil Read+Write access

¥ branch: master ~ Files Commits Branches 1 Tags 1

flamingo-hdfs-file-uploader / & @ 112 commits

HTTP %0t

g_' fharenheit authored 4 months ago @ latest cormit delbee3409
B sic 4 months ago HTTP &2} [fharenheit]

E README 4 manths ago Zio|dla 3 =24 [fharenheit]

E assembly sh 4 manths ago o #2432 3E 2RY W [fharenheit]

B build xml 4 months ago Az 2EE AZE [tharenheit]

B pomxml 4 months ago HTTP &2} [fharenheit]

B testsh 4 manths ago A3YE HE. [harenheit]

A LTI AAFETE obd 0.1 FE WA AAFES tprEsHH GithubollA

Ot Zo| TagsE =8 £2FES thpREolES It

@ o Search orfype acommand @ | @ Explore Gist Blog Help g’ fharenheit E ¥
fharenheit / flamingo-hdfs-file-uploader 17 Pull Request | G5 Unwatch ~ o Star 1 P Fork 1
Code Hetwork Pull Requests 0 Issues © Viki Graphs Settings
Files Commits Branches 1 Tags 1

Source code (tar.gz) Source code (zip) Browse code
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#git clone https://github.com/fharenheit/flamingo—hdfs—file—uploader.git
Cloning into 'flamingo—hdfs—file—uploader'...

remote: Counting objects: 1404, done.

remote: Compressing objects: 100% (359/359), done.

remote: Total 1404 (delta 782), reused 1404 (delta 782)

Receiving objects: 100% (1404/1404), 292.41 KiB | 180 KiB/s, done.
Resolving deltas: 100% (782/782), done.

#cd flamingo—hdfs—file—uploader

#sh assembly.sh

[INFO]
[INFO] Building Flamingo HDFS File Uploader 0.2—SNAPSHOT

[INFO]

[INFO]

.o AEF

[INFO] Building tar:

/home/user/flamingo—hdfs—file —uploader/target/flamingo—hdfs —file—uploader—0.2—SNAPSHOT —bin.tar.g
z — U= JF Hd

[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 7.585s

INFO] Finished at: Thu Dec 27 21:20:34 KST 2012
INFO] Final Memory: 24M/246M

[INFO)

[
[

AAFE HE7} gasd ge] AWES ofgote] HDFS File Uploaders A3t

#tar xviz flamingo—hdfs—file—uploader—0.2—SNAPSHOT —bin.tar.gz

#cd flamingo—hdfs—file—uploader—0.2—SNAPSHOT/

#ls —lsa

A 52

0 drwxrwxr—x+ 1 USER §& 0 129 27 21:26 .

4 drwxrwxr—x+ 1 USER §l& 0 12¢ 27 21:26 ..

4 drwxrwxr—x+ 1 USER &= 0 12¥ 27 21:26 conf

40 drwxrwxr—x+ 1 USER §l& 0 12¢ 27 21:20 lib

4 —rw—rw—r—— 1 USER ¢l 1732 12¢ 27 21:19 start.sh

#ls conf

applicationContext.xml config.properties example.xml flamingo—uploader—1.0.xsd log4j.xml

#cat example.xml

<?xml version="1.0" encoding="UTF—-8"?>
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<flamingo xmlns="http://www.openflamingo.org/schema/uploader"
xsi:schemalocation="http://www.openflamingo.org/schema/uploader
flamingo—uploader—1.0.xsd"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema—instance">
<description>A] &A] && do]E ®lX ¢ E=</description>

<clusters>
<cluster name="dev" description="7}% Z#2=¥">
<fs.default.name>hdfs://172.27.21.143:9000</fs.default.name >
<mapred.job.tracker>172.27.21.143:9001 </mapred.job.tracker>
</cluster>

</clusters>

<globalVariables>
<globalVariable name="currentDate" value="${dateFormat('yyyyMMdd') }"
description="string"/>
</globalVariables>

<job name="Seoul_Rain" description="4&A] &3 "ol — A5 do]E 43 Job">
<schedule>
<cronExpression>0 * * * % ?</cronExpression> — Cron Expressions 3},
</schedule>
<policy>
<ingress>
<local>
<sourceDirectory conditionType="antPattern">
<path>/home/hadoop/input/rain</path> — 21 32 9%
<condition>rain_*.txt</condition> — ¥ &
</sourceDirectory>
<workingDirectory>/tmp/uploader/work</workingDirectory >
<completeDirectory>/tmp/uploader/complete </completeDirectory >
<removeAfterCopy>false</removeAfterCopy>
<errorDirectory>/tmp/uploader/error</errorDirectory >
</local>
</ingress>
<Egress>
<hdfs cluster="dev">
<targetPath>/input</targetPath> — = HDFS ¥g2: F=
<stagingPath>/stage</stagingPath> — HFT AE AYA 2HoX B=
</hdfs>
</Egress>
</policy>
</job>

</flamingo>
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#sh start.sh — HDFS File UploaderE 433},
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Appendix :: A|4Z Apache Pig %] 7tol=

2o A Apache PigE E=5}

2 BAL F2793 2o] e Bas) g 2
7] SIgF 3 WA BEQ AA A9e AR @3 AdAe] AP Lakeg ue

& 7to|E= vt 2o o]u] Hadoop Cluster’t #55]0] glom 72 FAAl= CentOS

S ARgoty, Hadoop Cluster= UYL EQt HlojHle=2 FAE0] Q1 BE L E= 5US

[ — =
Al T A JHEE ZEA]AL Qlokal 7R,

Apache Hadoop Cluster

Namenode
ZooKeeper H Ganglia ‘

Datanode J Datanode
|

ZooKeeper H Ganglia ZooKeeper H Ganglia

Apache Pigi= Pig Latin Script& ©]-85}e] H|o|E}E A2|sk= Z=+=M4 Yahoo!o| 7% 80%
ol/d=2 PigE -&ollA Attt Apache Pigi= MapReduce®Z 4ot = o= 4F9] gto]
Bajgo|lng A7t o 7hdstal AMES] 419 MapReduce THHOA ATHES 24

SFEL=E MapReduceo]| 2ot 7iEA A glolg A2 et g2 Attt

Apache Pig& AX[sl7| QlofiA] thaat o] A oA AWMES Asgeict o Az AW
& Adfote 22 Apache Hadoop?] 2V W4 A4 mpdo] % AAE]o] Sl= AH
oJojof 3ttt

root@i—743—18413—-VM:~ #> wget http://ftp.daum.net/apache/pig/pig—0.10.0/pig—0.10.0.tar.gz
root@i—743—18413—-VM:~ #> tar xvfz pig—0.10.0.tar.gz
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root@i—743—18413—VM:~ #> In —s pig—0.10.0 pig

root@i—743—18413—-VM:~ #> pig

2011—-12—07 18:07:13,958 [main] INFO org.apache.pig.Main — Logging error messages to:
/root/pig_1323248833954.log

2011—-12—-07 18:07:14,168 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to hadoop file system at: hdfs://172.27.135.97:9000

2011-12—07 18:07:14,427 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to map—reduce job tracker at: 172.27.135.97:9001

grunt> quit

PigZ7t /A ez A=A oA MovieLens HoJElE 721 E 712] ZAY2 & 4 Stk o
2 URL®] MovieLens H°|EE wget AMEE NamenodeolA] -2 Esto] s t2 2]
2 =C Sl E it

http://www.openflamingo.org/download/hands_on_lab/movielens/movies.dat

http://www.openflamingo.org/download/hands_on_lab/movielens/ratings.dat

— http://www.openflamingo.org/download/hands_on_lab/movielens/users.dat

http://www.openflamingo.org/download/hands_on_lab/movielens/README

— ROOT A< & el 3719 21 3d§ =gt}

root@i—743—18413—-VM:~ #> wget http://www.openflamingo.org/download/hands_on_lab/movielens/movies.dat
root@i—743-18413—VM:~ #> wget http://www.openflamingo.org/download/hands_on_lab/movielens/ratings.dat
root@i—743-18413—VM:~ #> wget http://www.openflamingo.org/download/hands_on_lab/movielens/users.dat

- G2 «dat EEAE 7P 2 914-S HDFSO| Y2 =3
root@i—743—18413—VM:~ #> hadoop fs —mkdir /movielens
root@i—743—18413—VM:~ #> hadoop fs —put *.dat /movielens
root@i—743—18413—VM:~ #> hadoop fs —ls /

Found 2 items

drwxr—xr—x — root supergroup 0 2011-12-07 17:20 /movielens

drwxr—xr—x — root supergroup 0 2011-12-07 10:04 /tmp
root@i—743-18413—-VM:~ #> pig

2011-12—07 18:07:13,958 [main] INFO org.apache.pig.Main — Logging error messages to:
/root/pig_1323248833954.log

2011-12—07 18:07:14,168 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to hadoop file system at: hdfs://172.27.135.97:9000
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2011—12—-07 18:07:14,427 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to map—reduce job tracker at: 172.27.135.97:9001

MovieLens®] movies.dat Tt Yot= Ysk= ID, TiteTt FEdE = oAt

root@i—743—-18413—VM:~ #> pig

2011—-12—07 18:07:13,958 [main] INFO org.apache.pig.Main — Logging error messages to:

Jroot/pig _1323248833954.log

2011—12—-07 18:07:14,168 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to hadoop file system at: hdfs://172.27.135.97:9000

2011-12—07 18:07:14,427 [main] INFO org.apache.pig.backend.hadoop.executionengine.HExecutionEngine —
Connecting to map—reduce job tracker at: 172.27.135.97:9001

grunt> A = LOAD '/movielens/movies.dat' USING PigStorage(' ™");

grunt> B = FOREACH A GENERATE $0,$1;

grunt> STORE B INTO '/pig_output' USING PigStorage('™");

2011-12-07 19:36:43,512 [main] INFO
org.apache.pig.backend.hadoop.executionengine.mapReduceLayer.MapReduceLauncher — Success!
grunt> quit

root@i—743—18413—VM:~/dataset/ml—10M100K #> hadoop fs —ls /

Found 3 items

drwxr—xr—x — root supergroup 0 2011-12-07 19:32 /movielens
drwxr—xr—Xx — root supergroup 0 2011-12-07 19:36 /pig_output
drwxr—xr—x — root supergroup 0 2011-12-07 19:37 /tmp

root@i—743—18413—VM:~/dataset/ml—10M100K #> hadoop fs —Is /pig_output

Found 2 items

drwxr—xr—x — root supergroup 0 2011-12-07 19:36 /pig_output/_logs
—rw—r——r—— 1 root supergroup 343220 2011-12-07 19:36 /pig_output/part—m—00000
root@i—743—-18413—VM:~/dataset/ml—10M100K #> hadoop fs —cat /pig_output/part—m—00000 | head
1" Toy Story (1995)

2" Jumanji (1995)

37 Grumpier Old Men (1995)

4"~ Waiting to Exhale (1995)

57" Father of the Bride Part II (1995)

6~ Heat (1995)

77 Sabrina (1995)

8" Tom and Huck (1995)

97 Sudden Death (1995)

10" GoldenEye (1995)
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Appendix :: A|5F MapReduce T2 HER

Sot sk A9 A8 4+ ot mE1ey BBl

B See B1g Data Z2HEE 3% ] Hadoop MapReduce Z210-& 2H4

1L 923 4 8%

MapReduce Z2T% HE32 thas Agah7] M Algeitt.

O Apache Hadoop®] MapReduce 7 ¢4
O Apache Pig, Hive®] Function 7 2H3
O &4 P2 Y3t MapReduce T HIAE 37

2 959 tezc

MapReduce Z=2T12i ®E82 https://github.com/fharenheit/template—mapreduce ©f|A]

neEcg 4 gk
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SWOLI| &l X
fharenheit / template-mapreduce i1 Pull Request @ Unwatch -~ & Star 1
Code Network Pull Requests 0 Issues © VViki Graphs
MapReduce HES ZZHEQULICE — Read more
2¥ Clone in Windows oo 7IP HTTP | SSH Git Read-Only https://github.com/fharenheit/template-mapreduce.git

Read+\irite access

¥ branch master - Files Commits Branches 1

template-mapreduce / &

HIH o =2t

ﬂ‘ tharenheit authored 24 minutes ago
B settings 3 days ago MavenZl= Z2REMH A Eclipse F2} [fharenheit]
M ctc 3 days ago Z2| 2RIE. [fharenheit]
M |ib 3 days ago MavenZl= Z2REMH A Eclipse £2} [fharenheit]
B src 24 minutes ago WA T ZE2F [fharenheit]
B classpath 3 days ago MavenZl= Z2REH A Eclipse £2+ [fharenheit]
B project 3 days ago MavenZl= Z2REH A Eclipse £2+ [fharenheit]
B README.md 3 days ago Y= 23 FE2} [fharenheit]
B buildxml 3 days ago Z2| 2l= [fharenheit]
= pomxml 3 days ago ZI| 2RI=. [harenheit]
@7 274

ngAE QEge thgo] $AS Ao TAE,

O JDK 1.6 o1 (DK 1.6 #%)
[] JDK 1.6 Download :
http://www.oracle.com/technetwork/java/javase/downloads
O Apache Maven 3.x o4
[1 Windows :

¥ Fork

=]

Settings

Tags

@ 9 commits

7425206853 Fo

http://ftp.daum.net/apache/maven/maven—3/3.0.4/binaries/apache—maven—3.0.4—bin.zip

[] Linux, MacOSX :

http://ftp.daum.net/apache/maven/maven—3/3.0.4/binaries/apache-maven—3.0.4-bin.tar.gz

O Apache Ant 1.8 oA

[0 Windows : http://ftp.daum.net/apache/ant/binaries/apache—ant—1.8.4-bin.zip
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[ Linux, MacOSX :

http://ftp.daum.net/apache/ant/binaries/apache—ant—1.8.4-bin.tar.gz
O Eclipse (M2Eclipse Z2]191 A% B Q) F+= Intelli] IDEA

— M2Eclipse Update Site : http://download.eclipse.org/technology/m?2e/releases

Z2AE fIESle et Y thal zip Y5 ST

=

fharenheit / template-mapreduce 1 PullRequest @ Unwatch ~ & Star 1§ Fork 2
Code Network Pull Requests 0 Issues © VViki Graphs Settings

MapReduce 2IES TR E2 | — Read more

% Clone in Windows oo 7IP HTTP | SSH | GitRead-Only https://github.com/fharenhsit/template-mapreduce.git [

Read+\irite access

¥ branch master - Files Commits Branches 1 Tags

template-mapreduce / = ® 9 commits
HIH ;e =01

ﬂ‘ fharenheit authored 24 minutes ago latest commit 74a520es58 E—
B settings 3 days ago MavenZl= ZE2REMH A Eclipse F2} [fharenheit]

_ 3 days ago Z2| 2RIE. [fharenheit]

M (ib 3 days ago MavenZl= Z2REMH A Eclipse £2} [fharenheit]

B sic 24 minutes ago WA THLY 223t [harenheit]

B classpath 3 days ago MavenZl= Z2REH A Eclipse £2+ [fharenheit]

B project 3 days ago MavenZl= Z2REH A Eclipse £2+ [fharenheit]

E README md 3 days ago LE 23 FIt [fharenheit]

E buildxml 3 days ago Z2| 2l= [fharenheit]

= pomxml 3 days ago ZI| 2RI=. [harenheit]

5. 2237E dt 9 MapReduce Job JAR T¥ {73
o] AWMES AF5HH MapReduce Job JAR mhde 7|1 & SlH.

o= A

#mvn package
INFO]
]

[
[INFO
[INFO] Building Flamingo MapReduce Template 0.1-SNAPSHOT
[INFO]
[
[

INFO]

INFO] ——-— maven—clean—plugin:2.4.1:clean (default—clean) @ mapreduce—template ———
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[INFO] Deleting C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target

[INFO]

[INFO] ——— maven—resources—plugin:2.5:resources (default—resources) @ mapreduce—template ———
[INFO] Using 'UTF—8' encoding to copy filtered resources.

[INFO] Copying 1 resource

[INFO]

[INFO] ——— maven—compiler—plugin:2.3.2:compile (default—compile) @ mapreduce—template ———

[INFO] Compiling 40 source files to C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\classes
[INFO]

[INFO] ——— maven—resources—plugin:2.5:testResources (default—testResources) @ mapreduce—template ———
[debug] execute contextualize

[INFO] Using 'UTF-8' encoding to copy filtered resources.

[INFO] Copying 0 resource

[INFO]

[INFO] ——— maven—compiler—plugin:2.3.2:testCompile (default—testCompile) @ mapreduce—template ———
[INFO] Compiling 1 source file to C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\test—classes
[INFO]

[INFO] ——— maven—surefire—plugin:2.10:test (default—test) @ mapreduce—template ———

[INFO] Surefire report directory: C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\surefire—reports

Running org.openflamingo.mapreduce.etl.groupby.GroupByMapReduceTest
Tests run: 4, Failures: 0, Errors: 0, Skipped: 0, Time elapsed: 0.6 sec

Results :
Tests run: 4, Failures: 0, Errors: 0, Skipped: 0

[INFO
[INFO
[INFO

]

] ——— maven—dependency—plugin:2.1:unpack (unpack) @ mapreduce—template ———

]
[INFO] Configured Artifact: org.apache.mahout.commons:commons—cli:2.0—mahout:jar

]

]

]

Configured Artifact: com.google.guava:guava:r09:jar

[INFO
[INFO
[INFO

C:\Users\Cloudine\Desktop\mapreduce —template—0.1\target\classes

Configured Artifact: commons—cli:commons—cli:1.2:jar
Configured Artifact: commons—lang:commons—lang:2.5:jar

Unpacking C:\Users\Cloudine\.m2\repository\com\google\guava\guava\r09\guava—r09.jar to

with includes null and excludes:null
[INFO] Unpacking
C:\Users\Cloudine\.m2\repository\org\apache\mahout\commons\commons —cli\2.0 —mahout\commons —cli—2.0—mahout.ja
r to
C:\Users\Cloudine\Desktop\mapreduce —template —0.1\target\classes
with includes null and excludes:null
[INFO] Unpacking C:\Users\Cloudine\.m2\repository\commons—cli\commons—cli\l.2\commons—cli—1.2.jar to
C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\classes
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with includes null and excludes:null
[INFO] Unpacking C:\Users\Cloudine\.m2\repository\commons—lang\commons—lang\2.5\commons—lang—2.5.jar to
C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\classes

with includes null and excludes:null

[INFO]
[INFO] ——— maven—jar—plugin:2.3.2:jar (default—jar) @ mapreduce—template ———
[INFO] Building jar:

C:\Users\Cloudine\Desktop\mapreduce—template—0.1\target\mapreduce —template —0.1 —SNAPSHOT .jar
[INFO]
[INFO] BUILD SUCCESS
[INFO]
[INFO] Total time: 9.110s

[INFO] Finished at: Sun Feb 03 03:41:10 KST 2013
[INFO] Final Memory: 21M/328M

[INFO]

6. MapReduce =211
MapReduce JobS #49] 202 HadoopollXl Afstdd ofe] SHAE Z/dsfiof
k.

O MapReduce Job?] matule] ], 44 AE 14 2 MapReduce Jobd Asfoh=
Driver

O Az 49 27 H=29] ntdS 29510] Key ValueZ &= Mapper

O Mapper®] &8 Key Valuez F&oto] A2 sh= Reducer

O 1 2] 71et Combiner, Partitioner, DistributedCache 55

6.1 Driver ZHJ35}7]

Driver+= T2t Zro] Configured, Tool& A< 9

ol

M
B~
ofls
1>
rlo
i)
mlo
)
m
i)

rel

public class SampleDriver extends org.apache.hadoop.conf.Configured

implements org.apache.hadoop.util. Tool {

public static void main(String[] args) throws Exception {
int res = ToolRunner.run(new SampleDriver(), args);

System.exit(res);
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public int run(String[] args) throws Exception {
Job job = new Job();

job.setJarByClass(SampleDriver.class);

// Mapper Class
job.setMapperClass(SampleMapper.class);

// Output Key/Value
job.setMapOutputKeyClass(NullWritable.class);
job.setMapOutputValueClass(Text.class);

// Reducer Task
job.setNumReduceTasks(0);

// Run a Hadoop Job

return job.waitForCompletion(true) ? 0 : 1;

6.2. AWE 2l mztulg A2

AWE eholg Aelsh Age e Fasle B medE dEddqs theel £ 7] A4
02 Azt
O & metly 47
0 &4 5E7
094 : B4 el 43S 28 T4skF @, steelet Lin £23400] of
g

O Linux g4]9] mztulg 22|
O &4 © Linux 949 metlg(R1 o, 22 olf) #¢Y, ¥4 u&n|e 45

0w Addos 7= 23% 27}

6.2.1 ¥4 1
o] AL 7MY "o AT & Qe WHO=E parseArguements() HATofA mEtu]E
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org.openflamingo.mapreduce.sample.SampleDriver& Falste S 2hrt

ot o= oA

rr

public class SampleDriver extends org.apache.hadoop.conf.Configured

implements org.apache.hadoop.util. Tool {

public static void main(String[] args) throws Exception {
int res = ToolRunner.run(new SampleDriver(), args);

System.exit(res);

public int run(String[] args) throws Exception {
Job job = new Job();

parseArguements(args, job);

job.setJarByClass(SampleDriver.class);

// Mapper Class
job.setMapperClass(SampleMapper.class);

// Output Key/Value
job.setMapOutputKeyClass(NullWritable.class);
job.setMapOutputValueClass(Text.class);

// Reducer Task
job.setNumReduce Tasks(0);

// Run a Hadoop Job

return job.waitForCompletion(true) ? 0 : 1;

private void parseArguements(String[] args, Job job) throws IOException {
for (int i = 0; i < args.length; ++4i) {

if ("—input".equals(args[il)) {
FileInputFormat.addInputPaths(job, args[++i]);

} else if ("—output".equals(args[il)) {
FileOutputFormat.setOutputPath(job, new Path(args[++i]));

} else if ("—jobName".equals(args[il])) {
job.getConfiguration().set("mapred.job.name", args[++il);

} else if ("—columnToClean".equals(args[il)) {
job.getConfiguration().set("columnToClean", args[++il);

} else if ("—delimiter".equals(args[il)) {
job.getConfiguration().set("delimiter", args[++il);
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9G4S Adeleld thet 2ol AWSE Ak

#hadoop jar <JAR_FILE> org.openflamingo.mapreduce.sample.SampleDriver ——input <IN> ——output <OUT> ..

6.2.2 B4 2

_l

o] GAS BFAY EeU T S AT 4 Yk A5 AT 5 ok T o

2L

Al org.openflamingo.mapreduce.sample.Sample2Driver& 1l otkes et

public class Sample2Driver extends org.apache.hadoop.conf.Configured

implements org.apache.hadoop.util. Tool {

T
* B FA
#/
private final String[][] requiredOptions =
{
{"M", Y AEE AR FAAMNL. Y 27 EASHA F2H MapReduce?t 23
ISEACi= A
{"o", "8 AZE A FHAL"},
{"d", "Ae] FEAE AANFTAA L. CSV Ao AHe A 4 G5y},
b
[

* AMRTFEe S 558 gt

*

* @return 34 5=

#/

private static Options getOptions() {
Options options = new Options();
options.addOption("i", "input", true, "= A= (ZF)");
options.addOption("0", "output", true, "&¥ AE (ZF)");
options.addOption("d", "delimiter", true, "AH &2 (5)");
options.addOption("od", "delete", false, "&% Z =7} oln] EAjd= A5 AHAl");
return options;

public static void main(String[] args) throws Exception {
int res = ToolRunner.run(new Sample2Driver(), args);
System.exit(res);
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public int run(String[] args) throws Exception {
Job job = new Job();

int result = parseArguements(args, job);
if (result '= 0) {

return result;

job.setJarByClass(Sample2Driver.class);

// Mapper Class
job.setMapperClass(SampleMapper.class);

// Output Key/Value
job.setMapOutputKeyClass(NullWritable.class);
job.setMapOutputValueClass(Text.class);

// Reducer Task
job.setNumReduceTasks(0);

// Run a Hadoop Job

return job.waitForCompletion(true) ? 0 : 1;

private int parseArguements(String[] args, Job job) throws Exception {
Vit
/A 55E& FAsta gdEet.

T

Options options = getOptions();
HelpFormatter formatter = new HelpFormatter();
if (args.length == 0) {
formatter.printHelp("org.openflamingo.hadoop jar <JAR> " + getClass().getName(), options,

true);
return —1;
}
/] ARE RIS TSty
CommandLineParser parser = new BasicParser();
CommandLine ¢md = parser.parse(options, args);
/) FHHE ASg
for (String[] requiredOption : requiredOptions) {
if (!cmd.hasOption(requiredOption[0])) {
formatter.printHelp("org.openflamingo.hadoop jar <JAR> " + getClass().getName(), options,
true);
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return —1;

T
// 3&m¥E Hadoop Configuration®l] F7}3Hc}
T

if (cmd.hasOption("i")) {

FileInputFormat.addInputPaths(job, cmd.getOptionValue("i"));

if (cmd.hasOption("0")) {
FileOutputFormat.setOutputPath(job, new Path(cmd.getOptionValue("0")));

if (cmd.hasOption("d")) {
job.getConfiguration().set("delimiter", cmd.getOptionValue("d"));

if (cmd.hasOption("od")) {
if (HdfsUtils.isExist(cmd.getOptionValue("0"))) {
HdfsUtils.deleteFromHdfs(cmd.getOptionValue("0"));

return 0;

9 A Aasteld chewt Zo] AWCE g

#hadoop jar <JAR_FILE> org.openflamingo.mapreduce.sample.SampleDriver ——input <IN> ——output <OUT> ..

7. AME 2l mEtojee] [VM Args H7171

%% MapReduce Job?] Configurationd] AF502 ZFS Ao st= 749 4129 ntejn]
B A2lE o]gotal thadt Zo] AWME 2RlS ¢f=rith
#hadoop jar <JAR_FILE> org.openflamingo.mapreduce.sample.SampleDriver \
—Dmapred.job.name="Test MapReduce Job" ——input <IN> ——output <OUT> ..
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9 AWME 2l oA A —Dmapred.job.name="Test MapReduce Job'e} Zo| mi2ta|elE F
7tshd Job®] Configuration®]] ZFgo2 F7Hdtt. &, -D AWEE WEA] AT FHoflA]
Tk ARg-sfoF gttt

Ol

8. Mapper Z4do}7|

Mapperg 2 tjolli= Mapper SSAE JE55HL &2 miefu|E 9] F42 thaat 29|
GenericO 2 Aottt 12|11 W & Eclipse T+ Intelli] IDEAYIA method override 7]
o-85to] cleanup, map, setup HIAEE QHto|E SHE i) o] wf AR QHeto]
E7} 5thd @Override annotations 7102 o offdl A7} glojof sh# @Override

annotatione HIEA] F715HE = Shct

public class WordcountMapper extends Mapper<LongWritable, Text, Text, IntWritable> {

private String delimiter;

@Override
protected void setup(Context context) throws IOException, InterruptedException {
Configuration configuration = context.getConfiguration();

delimiter = configuration.get("delimiter");

@Override
protected void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String row = value.toString();
String[] columns = row.split(delimiter);
for (String word : columns) {

context.write(new Text(word), new IntWritable(1));

@Override

protected void cleanup(Context context) throws IOException, InterruptedException {

}

9. Reducer ZA5}17]

Reducerg 28 wolli= Reducer SAE S5t d=9 wEnHY] 42 va &
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o] Generic® & AoJgtt}t, 18|11 W & Eclipse T+ Intelli] IDEAYIA method override 7|
5= ©-85t] cleanup, map, setup HIAEE QHEO|E St it} o] o AgAo=m @
Hzto|=7F HAhA @Override annotations F7F1S wf obFd EAZE flofof o

@OQverride annotatione WIEA] F716lE S Qict

public class WordcountReducer extends Reducer<Text, IntWritable, Text, IntWritable> {

@Override
protected void setup(Context context) throws IOException, InterruptedException {

}

@Override
protected void reduce(Text key, Iterable<IntWritable> values, Context context)
throws [OException, InterruptedException {
Iterator<IntWritable> iterator = values.iterator();
int sum = 0;
while (iterator.hasNext()) {
IntWritable one = iterator.next();
sum += one.get();
}

context.write(key, new IntWritable(sum));

@Override

protected void cleanup(Context context) throws IOException, InterruptedException {

}

10. Program Drivero] MapReduce Driver ‘5-55}7]
MapReduce Job= Adst= Drivergs Adsteld mi7|X]H-s ZFI Driver 22% = ¢

sk Gt

public class MapReduceDriver {

public static void main(String argv[]) {
ProgramDriver programDriver = new ProgramDriver();
try {
programDriver.addClass("gropuby", GroupByDriver.class, "Group By MapReduce Job");
programDriver.driver(argv);

System.exit(Constants.JOB_SUCCESS);
} catch (Throwable e) {
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e.printStackTrace();
System.exit(Constants.JOB_FAIL);

o|g7)] 553 MapReduce Job Drivere= tf23 o] alias® At 4= 9l

#hadoop jar <JAR_FILE> groupby ... ——input <IN> ——output <OUT> ..

11. MapReduce Job JAR oo B2 gto|He|EE Zo] mj7]sk= T

Apache Maven®] POM 12 pom.xml Tdof| thZ3 Zo] maven—dependency—plugin &
#1glo] AHolElo] Qlt. o] Z71219] MapReduce Job JAR = ol Q& glo|BHE
Zro] wj7]ASIIAF Sk= Maven ArtifactE artifactltem =02 F7I5IE= sich o] HIA]
o] 7%= ok Sh= olf= Hadoope XSt o|%of= Hadoop> Al2HS ¥elsh= o

249 57k Foi Ashor st MapReduces ZHEAPE #e]shy] wizolH.

<plugin>
<groupld>org.apache.maven.plugins</groupld>
<artifactld>maven—dependency —plugin</artifactId>
<executions>
<execution>
<id>unpack</id>
<phase>test</phase>
<goals>
<goal>unpack</goal>
</goals>
<configuration>
<outputDirectory>${project.build.outputDirectory } </outputDirectory>
<artifactItems>
<artifactItem>
<groupld>com.google.guava</groupld>
<artifactld>guava</artifactld>
<version>${guava.version } </version>
</artifactItem>
<artifactltem>
<groupld>org.apache.mahout.commons</groupld>
<artifactld>commons—cli</artifactId>
<version>${commons.cli2.version } </version>
</artifactItem>

<artifactItem>
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<groupld>commons—cli</groupld>
<artifactld>commons—cli</artifactId>
<version>${commons.cli.version } </version>

</artifactItem>

<artifactltem>
<groupld>commons—lang</groupld>
<artifactld>commons—lang</artifactId>
<version>${commons.lang.version} </version>

</artifactItem>

</artifactItems>
</configuration>
</execution>
</executions>

</plugin>

o8| 5= MapReduce Job Driveri= Thgat 2] alias2 A3 4= Ut

12. M2Eclipse Z&191 A

EclipseollA] MapReduce Job< Hadoop ClusterolA Ad¥st7] fJofiA] Mavenoz HE 9
U714 sioF gtk ol HoiA thaol «AdlE HefsteE Sty A ot Zol

Eclipse Wl+7ollA] Eclipse MarketplaceE AEiQtTY,
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8
i8] Java - mapreduce-template/sre/main/java/com/yourcompany/hadoop/mapreduce/MapReduceDrivarjava - Eclipse NC="] BEh|
File Edit Source Refactor Navigate Search Project Run Window | Help
o Y @ iEi e PR i '@@ Welcome
Bl e R e | o (7) Help Contents ]DDMS
2% =0 [J] MapReduceDriverjava &2 ¥ Search_ =L
Bgle ° 2 & * Licensed to the Apache Softwarq ~ YnamicHelp % %
4 J;J- mapreduce- ;E package com.yourcompany .hadoop .map Key Assist... Ctrl+Shift=L
b g9 sicnet/ 37 ®import org.apache.hadoop.util.Prog Tips and Tricks...
L_’E src_rtespﬁ - @ Report Bug or Enhancemnent. .
| 55 src/mair ¥ - i s =
b £® sic/mair # BE WapReduceS HESH7| 2Tt Cheat Sheets...
Rl JRZE A * Gauthor Edwarsd KIN Eclipse Marketpla
| E: Etcserenc <[ o | Check for Updates
b G lib Install Mew Software...
b s [‘l_ Problems % | @ Javadoc |§$ Declaration &€ : iz
- : ’ () IRebel Config Centre
(& target 0 errors, 57 warnings, 0 others i .
& buildxm | Description About Eclipse H}r—pe
[l pom.xm & \Warnings (57 itemns)
README
u vdis-ma)
(| T v “ I »
|

T2 YA ohee] o] LR "m2eclipse’S 9
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& Eclipse Marketplace — | =
@] Eclip p l =

Eclipse Marketplace

Fress the information button to see & detailed overview and a link to more information.

Select solutions to install. Press Finish to proceed with installation. g H

search | Recent | Popular | Installed|

Find: [mzeclipse | Qi | (Al Markets

| Featured

b LT

tiiitth Secure Marketplace by Genuitec Share (@

Wy

==
e

#*PBromoted® Mews. SDC 2013 released, including free access to Genuitec's

certified plugins. Install to access Genuitec's certified plug-in software catalog
and,...

by Genuitec, LLC, Commercial Install

collaboration delivery team management [DE management private
marketplace

Spring Tool Suite (STS) for Eclipse Juno (3.8 + 4.2) shae @

**Promoted** The Spring Tool Suite™ (STS) provides the best Eclipse-powered

development environment for building Spring-powered enterprise applicaticns.
5T5...

LAY = e L= oioEel

- | [l categories -

-

k [ Mext= . | Finish | Cancel

T SF100] e ta2 ZobA AR,
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~ T & ™
@] Eclipse Marketplace L@g
Eclipse Marketplace ‘%
Select solutions to install. Press Finish to proceed with installation. g E E
Press the information button to see a detailed overview and a link to more information.
search | Recent | Popular | Installed|
Find: | m2eclipse X 7 | |All Markets = | [All Categories - (6o
[ Oy REd gL, D, EPL LESTToTe
maven mZeclipse wip cverlays m2e
Extensions for m2eclipse and eclipse webtools Share (D !
I'm net the other of this plugins, but I need it to share with co-worker. So, if you |
need more information this plugin is to resclve - !
by hitp://printstacktrace.org, EPL Learn more
m2aclipse wip bug cormreciicn '
L
—— Maven Integration for Eclipse Share (@D
m2e provides comprehensive Maven integration for Eclipse. You can use m2eto |
manage both simple and multi-module Maven projects, execute Maven builds via ‘
the... L
by Eclipse.org, EPL Update | |
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i85 Java - mapreduce-template/sre/main/java/com/yourcampany/hadoop/mapreduce/MapReduceDriver java - Eclipse =] BEh|
File Edit Source Refactor Navigate Search Project Run Window Help
= L S R : Nl @_-_frvﬁ‘v‘o.\i%'v;@@ Gl
New L : ‘ . 7
e Bccess B | #® Java EE DDMS
Open F3
& Pack.. 22 |Ju Open With b = B Outline % Ant 53 =20
=] Show In AltsShiftsw » Ware Fra W% 9 B0 xR
4 = mapreduce = B raped 4 ] mapreduce-template
b B sro/test] 20y N A3 Progran (8 javadoc [default]
8 sro/test/] Copy Qualified Name . (@ javadoc-1.6-html
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— Hadoop In Practice, Manning

— Esper Documentation, Espertech

— Hadoop Operations, Oreilly

— Hadoop The Definitive Guide 3rd, Oreilly

— Apache S4 Documentation, Apache
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