lllllll

=3
i R T S G A e o
2010/12/2

Hadoop Taiwan

User Group
http://www_hadoop_tw




outline

PR E
»Hadoop - HBase
> LT R E
Ry

> Siam

> o] R L B






332 E 2 4 -GIS

- Geographic Information Systems (GIS)
MR AR RS —ERZSSBEHBAMIEEL
1ESE

 BENRN—SREENMIESREY

- BEAEREE - R - Bi - B =28 =B

3~ D RERS IS

A1) ﬁ
E@ (L
7




GISTIEEME &

& i JEHY

2T w 3
S R
L T
= -
el P .

EH 7 —

B 55

=Ryl

N Veviaw
RERFEFE



GISAYH - - M0 AZ /Ly
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T EEZHBase

» ¥ Hadoopi o H =N ERHEEfE 1 T %
» OpenSourcefxHy Google BigTable
« B

= Distributed

= Column-Oriented

= Multi-Dimensional

- High-Availability

= High-Performance




Data Model

USER
BLOGENTRY PK |id user
PK |id blogentry . name
login
title passw%
under_title
FKA |id user
date COMMENT
text
type PK |id comment
FK1 |id_blogentry
date
/ author
title
text
Tab Row Key Family Attributs
blogtable ' TTYYYYMMDDHHmmSs = info: Always contains the column keys author fitle under_fitle. §hould be IN-MEMORY and have a 1 version
texjs No column key. 3 versions

comment_fitle:
comment_author:
comment_text:

Same keys. 1 version

Column keys are written like YYYMMDDHHmmss. Should be X-MEMORY and have a 1 version
Same keys. 1 version

usertable ' login_name

Info:

Always contains the column keys password and name. 1 version N

http://wiki.apache.org/hadoop/Hbase/




HBase Architecture
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// .

HRegionServer HRegionServer
HRegion HRegion
% Store (MemStore ) | [ Store Store (MemStore) | [ Store
g StoreFile e |70 g
T T
S ~ ~
|[|1[|||[|1[||11|1||1[|~-c§;','f;:’I T||||||||||||||||||||||---
\ \
2 (poogoo | oNoo Dooog0 | 0oo EIEI =
.8 I . .. O]
% oot | oddodd (| oo OO [:H:H:H:l

DataNode DataNode DataNode DataNode DaﬁNode

From : http://www.larsgeorge.com/
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I i )'Table: tbSkyEyeLog

HBASE
Master, Local logs, Thread Dump, Log Level

Table Attributes

Attribute Name"Va]ne Description
Enabled [[true |15 the table enabled
Fragmentation "?% How fragmented is the table. After a major compaction it is 0%.

Table Regions

| Name "Region Sen’er"]':ncoded Name” Start Key " End Key |

tbSkyEyeLog.1016753735-2010-03-21_18:48:49.1290038593445 oud b:60030 062588561 016?53?35 2010-03-21_18:4849 026289304 2010-05-17_17:12:28

thSkyEyeLog, 1026289304-2010-05-17_17:12:28.1289980266225 ||cloud-a:60030 ||356927351
thSkyEyeLog.1026289864-2010-05-03_06:40:56.1289980121793 "cloud b:60030 |(186378921
tbSkyEyeLog. 1026293045-2010-05-18_06:16:08.1289980121793 "cloud—c:ﬁOO?rO 210981552

tbSkyEyeLog,1026293541-2010-05-07_11:59:23,1289982715622 |[cloud-b:60030 (1493815431 :
—————— Goto - fhbaNtbSkyEyeLog
tbSkyEyeLog, 1026294468-2010-05-21_22:08:24,1290055565820 ||cloud-a:60030 |[1308410366

tbSkvEveLog.1026910038-2010-07-15 10:19:37.1290055565820 |[cloud-b:60030 12117705715
' Contents of directory /hbase/thSkyEyvel.og/1062588561

ConW¥ents of directory /hbase/tbSkyEyeLog

pe Size Replication Block Size Modification Time Permission Owner Group
' | 2010-11-3008:33 rwxr-xr-x hadoop supergroup
|201{}—Il—29 17:38 |nn:r—xr——x |hdoop !snpergmnp

' Goto - !hhasefthSkyEyeLogﬁUEE

2010-11-30 08:34 rwxrxrx hadoop supergronp

IZﬂlO—Il—.'W 08:33 |rwxr7xr—x |lla_do-op |s1;1ergrotp
|2€i10—1']—30 08:33 |rwxr—:|:r—x |'hdoop !s-.pergmq_l
2010-11-30 08:33 rwxr-xrx hadoop supergroup
2010-11-30 08:34 rwxr-xr-x  hadoop 'supergroup
2010-11-30 08:20 rwxrxrx hadoop supergroup
2010-11-30 08:33 ‘hadoop supergroup

' Go to parent directory
Name  Type Size  Replication Block Size Modification Time Permission Owner Group
' |.regioninfo file 0.73KB 3 64MB  2010-11-1808:03 rw-r—r—  hadoop supergroup —
|I£g |dn' | | | |20]0—ll—30 11:28 |rwxr—xr—x |iadoop |supergrolp |—
1044755318 |dir |
=
—

1046201999 dir

1067918728  |dir
1076102284 |dir | | 2010-11-30 08:34 rwxr-xr-x  hadoop supergroup

1062588561 |dir | 2010-11-30 08:33 rwxrxrx hadoop Slperg'mlp1

2010-11-2917:38 rwxrxrx hadoop supergroup
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= Ubuntu 9.10

» Hbase 0.20.3

Hadoop 0.20.1

NameNode 'cloud-a:9000'

Started:
Version:
Compiled:
Upgrades:

Browse the filesystem

Namenode Logs

Go back to DF S home

Fri Nov 12 17:03:58 CST 2010
0.202dev,r
Thu Oct 28 16:07:00 CST 2010 by hadoop
There are no upgrades in progress.

Live Datanodes : 3

Last . Configured Used NonDFS | Remaining Used Used Remaining
Node | ¢ ntact | Admin State | oo acity (GB) | (GB) | Used (GB) (GB) (%) (%) (%) Blocks
Cloud-a 0 In Senvice 44927 | 2036 87.51 15815 4532 352 | 6934
cloud-b 0 In Senvice 44927 | 2036 34.14 21153 4532 4708 | 6929
cloud ¢ 2 In Senvice 44927 | 203.62 35.66 20909 4532 4674 | 6933

Hadoop, 2010.
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¢ 58213063, 2010-01-02 16:29:42, ,193018,

2488885,False,1,91,,0,0,0,0,1,,,184263014,4074

58,0



row-key design #1/2

o HBaseiﬁﬁ Eﬁ%’%ﬁ’]index

2ot

iErow-keyzt

T =

Column Column (Family)

(Family) “anchor:”

com.cnn.www

{9
8

t6

“content:”
“<html>...” “‘anchor.cnnsi.com”  “CNN’

“anchor.cnnsi.com”  “CNN’
“anchormy.lock.ca®  “MyLook™

<html>...”



row-key design #2/2
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SRR AIIE 40 & Rowkey

<carid> <data date> <data time>

- Cadid :8S-9115
* time: 2010-12-02 08:00:00
* Rowkey: 85-9115_2010-12-02_08:00:00



HBase table design #1
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tblCorporation
ANCIPEYN ¢ &

CorplID
Name

Address

PostNum
Telphone

tblCarInfo

EATPEZN =&} {TEHELHRE

CarlID
DataTime
X

CorpID
CarID

CarLicence
CarTelphone

Y

tblCarLog

ok




HBase table design-#2

+ Family Columns$f “Zi31” 17U &

# of column families (1 Region Server) # of column families (5 Region Servers)
Expeniment 10 100 S00 1000 | | Experiment 10 100 500 1000
Setup Time (sec) 123 192 459  Timeout||Setup Time (sec) 122 18.7 464|  Timeout
Writes/Sec 164 323 419 Timeout | | Writes/Sec 29 153 376 Timeout
Reads/Sec 139 Timeout | | Reads/Sec 110 111 120 Timeout

Tables 1 & 2: Number of 1000-byte values written to and read from a single row with increasing number of column
families.

Kareem Dana, Hadoop HBase Performance Evaluation
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1 Dana’HEE U E (S B
- 3 Region Server

» HlER10ZTHL

2000

ZZV:] Tﬁ 1500

WR
Columns/Sec 1000
500

0)

- —

AN —Write

\\ —Read

1 10 100 500

# of columns

# of columns families
Experiment 1 10 100 500
Writes/Sec 160.223 400.235 520.136 734.214
Reads/Sec 1169 1142 1114 1116
WriteRows/Sec 160.223 40.023 5.201 1.468




HBase table design-#3

7£ B8 —{E Column Family
o REIHIColumnEEfis “EhlF]” 1FE S 2

# of columns (1 Region Server) # of columns (5 Region Servers)
Experiment 10,000 100,000 1,000,000 Experiment 10,000, 100,000, 1,000,000
Writes/Sec 547 403 Crash Writes/Sec 470 435 Crash
Reads/Sec 138 32 Crash Reads/Sec 96 18 Crash

Tables 3 & 4: Number of 1000-byte values written to and read from a single row with increasing number of columns.

Kareem Dana, Hadoop HBase Performance Evaluation
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2000
1500 ~\
Colurvr\lfrllls/ Sec 1 Z g 2 ‘\ - _ert e
o \\ — Read
1 10 100 500
# of columns
# of columns
Experiment 1 10 100 500
WriteCol9/Sec 914 949 900 961
Reads/Sec 1537 1391 376 135
WriteRows/Sec 914 94.9 9 1.92
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HBase table design-#4

tbCorporation: \E|EAE R}

B hATEE... 04-24516669  <data> <data> <data> <data>
e adbm . . 100 02-1234567 <data> <data> <data> <data>
i &E it E. .. 101 02-2345678 <data> <data> <data> <data>

REREE

adbhHHIE. .. 102 02-3456789 <data> <data> <data> <data>



HBase table design-#S

tbCarInfo: HEREAE

-

0G697373 160-ZS 0970256521 SH 2010/11/29 08:00 <data>
0G697374 FV-531 0926289431 1l 2010/11/29 08:00 <l
0G697375 SH <data>

FY-579 0926289644 2010/11/29 08:00



HBase table design-#6

tbCarLog: FL¥H{TEH &I}

o ke
0G697373, 2010-11-29 08:00:00, ,193018,

0G697373_2010-11-29_08:00:00 2488885,False,1,91,,0,0,0,0,1,,,184263014,4074
58,0

0G697373, 2010-11-29 08:01:00, ,193018,
0G697373_2010-11-29_08:01:00 2488885,False,1,91,,0,0,0,0,1,,,184263014,4074

58,0

0G697373, 2010-11-29 08:02:00, ,193018,
0G697373_2010-11-29_08:02:00 2488885,False,1,91,,0,0,0,0,1,,,184263014,4074

58,0
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& NIEH
o [EAUBEITEHECEE
- JFInERIEY13.6G
« {EEHFH
» 6hr,3mins,5sec
- TFVET A4,7125

T

Hadoop job_201011121703_0012 on cloud-a

User: hadoop
Job Name: SkyEye

Job File: hdfs://cloud-a:9000/opt/hadoop-data/mapred/system/job 201011121703 0012/job.xml

Job Setup: Successful
Status: Succeeded

Started at: Thu Nov 18 10:28:40 CST 2010
Finished at: Thu Nov 18 16:31:46 CST 2010
Finished in: 6hrs, 3mins, Ssec

Job Cleanup: Successful

. o . . . Failed/Killed
Kind | % Complete  Num Tasks | Pending Running | Complete | Killed Task Attempts
map 100.00% 243 0 0 243 0 0/3

reduce 100.00% 0 0 0 0 0 0/0
‘ ‘ Counter ‘ Map |Reduce ‘ Total
‘Launched map tasks ‘ 0 | 0 ‘ 246
Job Counters
‘Data-local map tasks ‘ 0 | 0 ‘ 246

‘ FileSystemCounters

'HDFS_BYTES_READ | 14,632,152,164 |

0 14,632,152,164

Map-Reduce Framework

‘ Map input records

| 102,638,374 |

0

102,638,374

‘ Spilled Records

0

0

0

‘ Map input bytes

14,631,529.419 |

0 14631529419

‘ Map output records

0

0

0
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SocketServer

WWW Server

IdV =segH

HRegion

RERITNEINIETY

H \14[‘!{3]

HRegion

1] !—“[.L *SeqH

Hadoop 0.20.1 + HBase 0.20.3



MR KEE R RENEN

- B5H £4%¢ & Windows ‘&
- FI|FHWebServicesfg (it &5k 75

' 7
Java
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HBase WebServices

e

FE SR A

WebServices

HBase
; —0

<7?xml version="1.0" 7=

- <definitions name="SkyEye" targetNamespace="urn:SkyEye" xmins:wsdl="http:/ /schemas.xmlsoap.org/wsdl/"
xmins:soap="http:/ /schemas.xmlsoap.org/wsdlfsoap/" xmins:tns="urn:SkyEye"

xmilns:xsd="http:/ /fwww.w3.org/2001/XMLSchema" xmins: SOAP-
ENC="http://schemas.xmlsoap.org/soap/encoding/" xmins="http:f fschemas.xmlsoap.org/wsdl/">

+ o o+

<types xmins="http:/ fschemas.xmlsoap.orgfwsdl/" />
zmessage name="getCarLogRequest'>
zpart name="carid" type="xsd:string" />
zpart name="startDate" type="xsd:string" /=
<part name="endDate" type="xsd:string" />
</message=
<message name="getCarLogResponse":
<part name="output" type="xsd:string" />
</message=
<message name="getServerTimeRequest" />
<message name="getServerTimeResponse">
<portType name="SkyEyePort"
<binding name="SkyEyeBinding" type="tns:SkyEyePort"
<service name="SkyEyeService">

</definitions=

getCarLog(String carid, String startDate, String endDate)



.NE

Step2 :FZ2 = LI WebServicesHUSE 5 &}

[mamme= [

[2] | 0

EESTEEABRSLNIARESEEE BRAC—EHE URL BRE—T [BE] - TR ANEE
FE—T [EZ] -

{IrAE(A):

ARE(S:

FER(O):

=

=-(® # SkyEyeService

: “wgetCarlog
.57 SkyEyePort

wgetserverTime

private void btnQuery_ Click(object sender, EventArgs e)

{

SkyEyeService pService = new SkyEyeService();
textBox1.Text =
pService.getCarLog(
txtCarID.Text, txtStart.Text, txtStop.Text);

ZE it 'http://10.0.0.51/SkyEye/\WebServices.php?wsdl' 22 1 [BERE -

BFEZEIN)
SkyEye

=) EE H e

| Step 1:

£ VS 2008 EEHIARKS %

-

o5 HBase \WebServices =HEC]
BARIREE:  OO007373
EEgEFRY:  2010-08-01_00:00:00 ~  2010-08-01_23:50:50 Ty
<SkyEyes<Row »<Log>00697373,2010-08-01 ~

00.00:20,,181073 932717234 76,1503861 S450652021 Fakee,1,01,00,348,0,0,0,, 13511201 —
3,84%51228,,5,120.32540?,23.446182,9,Fa]se<."Log><."Row><Row><Log>0G69?3?3,ZDIU- 4

IZID?EIZ :10,,181074 27517360024,2503862.12804 43765, False, 1,01,,0,248,0,0,0,,, 1 3511 264
5,405228,,5,120.325410,23 4461839, Fale <Logs «Row:<Fows <Log-0G697373,2010-
0g-01

00:04:19,,181074 75951 989027,2503962 A648501 704, False, 1,91,,0,345,0,0,1,,, 1351 1 326
7 AN5278, 5,130 32541 5,23 4461 90,0, False «Logs </Rows < Bows sLog= 00007 273,2010-
08-01

00:06:20,,181074 75951 989027,2503962 A648501 704, False, 1,91,,0,345,0,0,0,,, 1551 1 359
3,84%51228,,5,120.325415,23.4461QU,Q,Fa]seq'Logx."Rowaow<Log>0G69?3?3,ZDID-

IZID?EIS :10,,181073 428082 70574,250386 2 24038231 70, Fals, 1,01,,0,248,0,0,1,,, 1 3511456
3,405228,,5,120.325402,23 446193,9,Fale <Logs «Row:<Fows <Log- 05697 373,2010-
0g-01

00:10:19,,181073 422820751 57,250396 | 9483506662, Falss, 1,01,,0,345,0,0,1,,, 13511526
3405228, 5,130 325402, 23 4461 62,0, Falie </Logs </Rows < Bows sLog= 00007 273,2010-
08-01

00-17:10,,161074 4471 9654056,250 3862 497206 1 760, False,1,31,,0,346,0,0,1,,, 13511586
5,84%51228,,5,120.325412,23.44618?,9,Fa]se<."Log><."Row><Row><Log>0G69?3?3,ZDIU-

00.16:19,, 181073 432920751 57,2503861 0483586667, False,1,31,,0,348,0,0,1,,,1 351 1603
0,405228,, 5,120 325402, 23 4461 62,0, Fabie <L ogs <Rows <Rows sLogsOGE07 775,2010-
08-01

00:16:19,,181073 25772226043,250396 3 0566053358, False, 1,91,,0,345,0,0,1,,, 1 351 1 755
2405378, 5,130 325400, 23 4451 92,0, False <Logs «/Rows < Bows sLog= 00007 173,2010-
08-01

00:20:19,,181074 75951 989027,2503962 A648501 704, Fale, 1,91,,0,345,0,0,2,,, 1 551 1616
1,405226,,5,120.32541 5,23 445190,9, False <Lag»<[Row=<Row=><Log-00a81373,2010-  ~

Step3 :W{ﬂ‘]ﬂ:.i i I):E_éf}lgl‘
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- Google Map
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Google Map

PHP
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HBase on Vehicle Fleet Management
Corporation: _ [(®E | E=en | nekE | mEE Ju
SEEE - AN e 5 WS
CarlD: ‘iﬁj N ol &
OGEL = ) N Fag it
= “, v _éa ﬂiﬁ.‘& Ry
, YO8E % \ By oy AT
Query Date: U S el § A
2016-08-01 A Y \ K :
[ Beadlos l T =
[ EXETEE | !
A ] j &
s T 2 R i .
|2
(15
2010:06:0L 003513 5 R\ L
o)
.T_'
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Corporation List

|Corporaj:ion tPos!Num |Address tFunchon
BHEEE |6 FE LA S LT AAES = FE22052 it ShowCars
FEEE 106 B AR BR80T // [Edit ShogCars

return to mainpage

close or Esc Key

[Carlnfo:0G698001

|Carlnfo:0GA98002

|Carlnfo:0GE98003

|Carlnfo:0G698004

|Carlnfo:0GB98005

|Carlnfo:0GE98006

|Carlnfo:0G698007

|Carlnfo:0GA98008

CE

close or Esc Key

PostNum |16

Address B ILE A =E220%

(sae]
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« BB ETRERS AHERT > G HBase
crash
« HBaseZ* %M
o YA E [ S TE R
* ERHA DT
- HBase &,
- (RE(LIVER T B




\

e )

- Hadoop E 44
= http://hadoop.apache.org

- Taiwan Hadoop Forum
> http://hadoop.nchc.org.tw/phpbb/

- Hadoopf/iiim!H

]

o [

1

http://bbs. hadoopor.com /

)—Fj—:_A,AA /_"_‘A‘A
n)c ﬂ—r‘l:lFFH

= http://bbs.chinacloud.cn/showforum-16.aspx



SENE
MRS

”
0 Y Hadoop Taiwan
> User Group
Q . “ http://www_ hadoop.tw



