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Hadoop B2
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Hadoop 5

« 2007 2 B

— Mike Cafarella 825 — 1 Hbase 12T\
- 2007 £ 4 B

— Yahoo! £ 1000 {ElEiEaE=5 L #11T Hadoop
- 2008 £ 1 B

— Hadoop B{& Apache JHIEEZX
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Who use Hadoop? =

Yahoo!
— HadoopERER2EZ & @R L - CPUHEIEE108E1E -
Google
— MRREDEAHadoopiE EE iR ES MR
Amazon
— Amazon {EfHadoopEEEmiLE5| EHNZES] -
- BHEBHEERESTEZE
IBM
— Blue Cloud EinEEHEE

Trend Micro

— Eg;adoopxﬁriﬁijtﬁmﬁgﬁénnﬁﬁ% XL RIAE SNBSS TR
nE ©

B (@ FHadoopHIAE]. ..
— http://wiki.apache.org/hadoop/PoweredBy
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Hadoop 7 EITVIER R4k (HDFS)




HDFSHYEZETIE =

« ESHINNREFIRIER @ IRHEE—HBEBERRM (Single
Namespace)
- BAESEHIVERRK
- 1 BEEEs ; 1 2EMES 10 Peta BytestWERE
- BREFEUTH
— Write-once-read-many BRI
- EFE—BEIL - BEA ' A RFHEN
- BEERKIEIKETZIESE (block) B {E{n
- BEERENAXNEES 128 MB

- RESRBEREERTZER (replica)li DTEUEZER T E/H &
Fl &2 (DataNode) E




HDFSHYEZETIE =

- BEREREI SN IR ENE R B ERimIRAIK R
— FE%%*—IE’JWE%‘H%%&%FE HLESER O BB EERRE
- tEZR{EZN (File replication)
- TERREEREERETF 3 1.
;= E=H)
o A ER:S
- BFAREREN IR EEENNIE
- BEAERE - KERNERPITENRRIE
- BRIVERFEY
E%%Féﬁgé*—lr ZEITA - MIERIELE (low latency)E$HZEUT
— HtRETE (Batch processing)&{E1L




HDFS Architecture

Metadata (Name, replicas, ...):
/home/foo/data, 3, ...

Metadata ops 'l Namenode r—‘

Blockops

Datanodes . Datanodes

.

o [E] m E]L(
Replication
Blocks
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HDFS Architecture

Cluster Membership

s

Cluster Membership

7

NameNode : Maps a Sie 1o a Ple-id and ist of MapNoces
DataNode - Maps a Dlock-id 10 a physcal locaton on dsk
SecondaryNameNode: Perodic merge ol Transacson log
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« NameNodeB S#EHDFSHIIER ZFEZER (File System
Namespace)
— ROERIESREEE[E SR (blocks)Hy ] R (R
— soER[E B8 (block)EA[ZBEFRERY Data Node ©
« Hadoop clusterfJZBREETE

- EBRERNHENSE




NameNode FITE

Name nodeHJMetadataf@Zn?

aClISEEs

— SEEZfYMetadataZBiit EiCIE
fep

—- B ERECIERE BN
ENME -

Metadata@SHIER

— 1EXERAE (files)

— 1%$EEEEiﬁ(blocks)H'\J¥a‘ﬂyeE§J
%

— B (block)Ed[EIEFRTERE R
12k (Data Node)

—- IEENEM
- f5l3n: ¥ ITRFRE (creation time),

1ERE(E (replication factor)

Metadata (Name, replicas

Mmomeffooldata, 3

Metadata ops | INamenode

. Blockops

Read Datanodes

0o - Q - Replicaton .= -
O Ll Blocks
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NameNode 337}

- 5 HEE (B% EditLog)
— GREREFREIL - ERMFFFE
ff -
 Fsimage

— Name NOdEigg*iﬂg%gﬂ%{% Metadata (Name, replicas
. as I TEN Metadata ops | Namenode - /ome/fooldata, 3
- STEEZTEZER (Name Space) . |
- [E3 (Block) E2fEZE (File) ZIHY
¥‘JH§& Datanodes E Datanodes
) *%;TEE’\]E,& O D 'D Q - Replication - s -
— NameNode TJLAGRE X #EFE 215 m| | | Blocks
Fsimage E& EditLog ' '

Blockops

«  Checkpointh5H42h (Glert
— F? NameNode RIEIRFHIIT
— {EHERREEEN Fsimange B
EditLog » 5§ EditLog PHIFRE
EHERZEEELRBIFsImange
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5 ETEL (Secondary NameNode)

¥ NameNodely Fsimage i EditLog & NameNode {§ R ZI &L

¥ FSIlmage B2 EditLog S * WELEFHY FSImage
5% H FSImage L{8ZE NameNode
— NameNode fIEditLog BIES &R

Secondary NameNodei

13ENameNodeRIfm#&(Fail over) °

— HadoopBailigizk3z2HEName NodeR gzt

e .

Fslmage

EditLog

(new)
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NameNodeEI'\J ‘

BRINameNode{32—1{& SPOF (single point of failure)
- EEE(ESTIAM(High Availablity) 2R3

SPOF!!

Metadata (Name, replicas
rhomeffooldata, 3,

! e
Metadata ops '] Namenode

Block.ops

Datanodes

8 B O
Replication
Blocks
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E1l452E (DataNode)

ERREEEERELR(Blocks)HER

i

EARMIEITER R (HIEN - ext3)
hRFEEIEMNERER
soERE R blockMImetadata
. f5l4n : FEEREERS(CRC), blockEEZx
i R SR R AR B RS AR ERR o
IREERED T ERS AP

BlockiARE[E] ¥

TEHIEXIREBlocksIAREELS
NameNode °

#HNameNode B IR FEEERHEE
block B AR HE NRIREHENER
EE ' NameNode= FEI&E 0%
blockHI#EZ -

Metadata (Name, replicas

J b - /Mmome/fooldata, 3,
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. Blockops

0o Q @ Replication - =
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HDFS - fm{n#&l (Replication)
- TEFRER 3 7ER

- OJEtEIBEEREEERIE A/ (block size)B{ERAZHR
(replication factor)

BN EER A SEWIRNERN(rack- aware) RIETTHER

=1L

Block Replication

Namenode (Filename, numReplicas, block-ids, ...)
/users/sameerp/data/part-0, r:2, {1,3}, ...
/users/sameerp/data/part-1, r:3, {2,4,5}, ...

Datanodes

1
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Block Placement

. Policy (v0.19)
— ERIREENRIREIE ENE—{BER
— ERIHEIRINABEE ERESE ZBER
- ERImERE TNEFE =R
— HitEARHIFERNE

- HPRIREEIM ERITNER




Heartbeats” "

- DataNode EiXHeartbeatsZ; NameNode
- B3NEE—R
« NameNode {EFHeartbeats?k{8;8] DataNodeRzE -
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SFIIE#EY (Data Correctness)

« {EFHChecksumREEzE&E ]
— Cyclic Redundancy Check (CRC32 )
- EFEEIL
— APFimSkE 512 ERtAMmEETE Checksum
— DataNode f#fZChecksumfJ &z
- ERFHEE
— APinEERFRINE R EChecksum
— WREHERW - APIRZEGEREMER
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AITH (Us

API
— Java API

— C language wrapper for the Java APl is also avaiable

POSIX like command
— hadoop dfs -mkdir /foodir
— hadoop dfs -cat /foodir/myfile.txt
— hadoop dfs -rm /foodir myfile.txthadoop dfs -rm /foodir myfile.txt

DFSAdmin
— bin/hadoop dfsadmin —safemode
— bin/hadoop dfsadmin —report
— bin/hadoop dfsadmin -refreshNodes

WebE BT HE
— http://host:port/dfshealth.jsp
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Web%E:

NameNode 'tobethink:54310'

Started: Thu Feb 19 13:06:38 WIT 2009
Version: 0.19.0, r7138%0

Compiled: FriNov 14 03:12:2% UTC 2008 by ndaley
Upgrades: There are Nno UPQrades in progress

Browse the filesystem
Namenode Logs

Cluster Summary

9 files and directories, O blocks = 9 total, Heap Size Is 29.25 MB / 963 MB (3%)
Configured Capacity 183.32 GB
DFS Used 76 KB
Non DFS Used 31.76 GB
DFS Remaining 151,56 GB
DFS Used% 0%
DFS Remaining% B2.67 %
Live Nodes 3
Dead Nodes 0

Live Datanodes : 3

Last
Contact

Configured Non DFS Remaining
Capacity (GB) Used (GB) (%)

hadoop2 In Service 73.82 8.57 0 88.39
hadoop3 In Service 72.84 8.27 0 88.65
tobethirk In Service 3667 1463 0 56.29

Node Admin State

Dead Datanodes : 0
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WebZEIETH
(nttp://172.16.203.136:50070)

Contents of directory /test
Goto : /rest (g0)

Go to parent directory

' Type Size Replication Block Size Modification Time Permission Owner Group
| 0908161855 rwars oot spergroup
[ [ [2009-05-16 15:17 j[r\vxr-xr-x [mot [supu'group
} [ 2009-05-16 15:15 | rwxr-xr-x root supergroup
|
| [
l [

Im-os-m 15:25 [nvxr-xr-x [ml [superg‘oup
2009-05-17 11:58  rwxr-xr-x root  supergroup
2009-05-17 12:02 | rwxr-xr-x |root  supergroup

‘outputs idi
output6 dir

Contents of directory /test/outputb

Golo ©  f1esn/oupans I 00 )

- Go 10 parent darectory

Name  Type Size  Replication Block Size Modification Time Permission Owner Group
|Jogs  [dir | ( | 2009-05-17 12:02 | rwxr-xr-x rool  supergroup
[part-00000 file 001 KB 3 64MB  200905-17 12:02 [rw-rer— root  supergroup
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POSIX Like command

hadoop fs [-fs <local | file system URI>] [-conf <configuration file>]
[-D <property=value>] [-ls <path>] [-1sr <path>] [-du <path>]
[-dus <path>] [-mv <Sr¢> <dst>] [-cp <sre> <dst>] [-rm <sre>]
[-rmr <src>] [-put <localsrc> <dst>] [-copyFromLocal <localsrc> <dst>]

moveFromLocal <localsre> <dst>] [-get <sre <localdst>]

getmerge <src> <localdst> [addnl]] [-cat <sro]

copyTolocal <src><localdst>] [-moveTolLocal <src> <localdst>]

mkdir <path>] [-report] [-setrep [-R] [-w] <rep> <path/file>]

[-touchz <path>] [-test -[ezd] <path>] [-stat [format] <path>]

[-tail [-f] <path>] [-text <path>]

[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]

[-chown [-R] [OWNER][:[GROUP]] PATH...]

[-chgrp [-R] GROUP PATH...]

[-help [cmd]]

L-
r-
|

[-

[root@172 bin)# ./hadoop dfs -mkdir /test/inputl0
[root@172 bin)# ./hadoop dfs ~put ../conf/* /test/inputl0/
[root@172 bin)# ./hadoop dfs ~ls /test/inputl0/

Found 13 items
S 0 S

4 a0 T S

S a0 S

S a0 T
RS o S
S T

3 supergroup 6275 2009-05~17 12:21 /test/inputl(0/capacity-scheduler.xml
3
3
3
3
3
e s N
3
3
3
3
3
3
]

535 2009-05-17 12:21 /test/inputl0/configuration.xsl
270 2009-05-17 12:21 /test/inputll/core-site.xml
2296 2009-05-17 12:21 /test/inputl0/hadoop-env.sh
1245 2009-05-17 12:21 /test/inputl0/hadoop-metrics.properties
4190 2009-05-17 12:21 /test/input10/hadoop-policy.xml
259 2009-05-17 12:21 /test/inputl0/hdfs-site.xml
2815 2009-05-17 12:21 /test/inputl0/logéj.properties
272 2009-05-17 12:21 /test/inputl0/mapred-site.xml
10 2009-05-17 12:21 /test/inputl0/masters
30 2009-05-17 12:21 /test/inputlO/slaves
1243 2009-05~17 12:21 /test/inputl0/ssl-client.xml.example
3 e e T 1195 2009-05-17 12:21 /test/inputl0/ssl-server.xml.example
[root@172 bin}# ./hadoop dfs -tail /test/inputl()/masters
localhost opyright 2009 - Trend Micro Inc.
[root@172 bin)#

S o T S
o o s
S o e
RS e e S
LW I v I

ggafadadagadg

~




Java API

URI uri = new URI ("hdfs://namenode/"):;

FileSystem fs = FileSystem.get (uri, new Configuration()):

Path file = new Path("answer");

DataOutputStream out = fs.create(file);
out.writeInt (42);

out.close();
DataInputStream in = fs.open(file);
System.out.println(in.readInt()):;

in.close():;

fs.delete(file);
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" POSIX Like command

hadoop fs [-fs <local | file system URI>] [-conf <configuration file>]
[-D <property=value>] [-ls <path>] [-lsr <path>] [-du <path>]
[-dus <path>] [-mv <src> <dst>] [-cp <src> <dst>] [-rm <srcs]
[-rmr <src>] [-put <localsrc> <dst>] [-copyFromLocal <localsrce> <dst>]
[-moveFromLocal <localsrc> <dst>] [-get <src> <localdsts]
[-getmerge <src> <localdst> [addnl]] [-cat <src>]
[-copyTolLocal <src><localdst>] [-moveTolLocal <src> <localdst>]
[-mkdir <path>] [-report] [-setrep [-R] [-w] <rep> <path/file>]
[-touchz <path>] [-test -[ezd] <path>] [-stat [format] <path>]
[-tail [-f] <path>] [-text <path>]
[-chmod [-R] <MODE[,MODE]... | OCTALMODE> PATH...]
[-chown [-R] [OWNER][:[GROUP]] PATH...]
[-chgrp [-R] GROUP PATH...]
[-help [cmd]]
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Hadoop document and installation

— http://hadoop.apache.org/
Hadoop Wiki

— http://wiki.apache.org/hadoop/
Google File System Paper

— http://labs.google.com/papers/gfs.html
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