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* Hadoop Distributed File System
— EHRHM Google File System 4 # X4 £ A 4
— Reference from Google File System.
- —A AR T KA E AL > B EHRKET EAET)N
— A scalable distributed file system for large data analysis .
— FEVEARAB LA L LT AR5
— based on commodity hardware with high fault-tolerant.
— & RXENR P REEEERE 5 R
— It have better overall performance to serve large amount of
users.



- BMUMHMRAFX TS Fault Tolerance
~ MR R LT mIERLT
— Failure is the norm rather than exception
— B IR R E PR
— automatic recovery or report failure
« BANE FHAB Streaming data access
- BREESHARAP X LRE
— Batch processing rather than interactive user access.
— 2 Throughput 7 3E1& Latency
— High aggregate data bandwidth (throughput)



KAEAEHE Large data sets and files

— X 3% Petabytes 3 4 69 # B % ]

— Support Petabytes size

—HMHERH Coherency Model

~ —REXN % RHEI Write-once-read-many

—- #Bfb—EHREHEEAE This assumption simplifies coherency
£ ¥E R Data Locality

— B AR B LA > KA ERARBREHE

— “move compute to data” > “move data to compute”
EHF+E&44 M Heterogeneous

— PP AR B R R LT A 4E ~ PR A
— HDFS could be deployed on different hardware
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HDFS Architecture

Metadata (Name, replicas, ...):

/home/foo/data, 3, ...
Metadata ops~~ Namenode
Block-ops
Datanodes Datanodes
L] ] — H = =
Replication
- [j\ i Blocks
J/
) ~ o N
Rack 2

Rack 1
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Namenode (the master)
Path and Filename — Replication , blocks

name:/users/joeYahoo/myFile - copies:2, blocks:{1,3}
name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}

Priad

Metadata’./,x""
/ Datanodes (the slaves)
I/0
1 2
1 4 2 )
2

3

3 4 4
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« Increase reliability and read bandwidth
— robustness : read replication while found any failure
— High read bandwith : distribute read ( but increase write bottlenet )

Namenode JobTracker
file1 (1,3 Map tasks TaskTracker
file2 22 4)5) Reduce tasks .

ask for task

Block 1
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Data Corrupt

A% 34
Ap Bk K K

Network Fault
DataNode Fault

G A Bp B AR 2R

NameNode Fault

« A ZEM Data integrity

— checked with CRC32

— @] ABUX 4% E A

— Replcae corrupt block with replication one
 Heartbeat

— Datanode send heartbeat to Namenode

* Metadata
— FSIlmage -~ Editlog & #% < FF %458 & H 3545
— FSImage — core file system mapping image
— Editlog — like. SQL transaction log
Ikt G 0 g L ARy BB R B T A F 48
— Multiple backups of FSImage and Edltlog
— Manually recovery while NameNode Fault
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1 E—XMEMEF Coherency model of files

— MR R \FEGABEEFERE e a LM% A

— NameNode handle the operation of write, read and delete.
E¥ XM AKEEMS Large Data Set and Performance

- AR EEER KA GAMB B Eix

— By default, the block size is 64MB

- RERTRZHHIIER

— Bigger block size will enhance read performance

- WEA TR KB — R

— Single file stored on HDFS might be larger than single
physical disk of DataNode.

- BERBDGBRHEESHBUFRBRAE
— Fully distributed blocks increase throughput of reading.

U
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jazzfihadoop:~% hadoop fs
Usage: java FsShell

[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-
[-

-1s =path>]

-lsr «=path=]

-du =path>]

-dus <=path>]
count[-q] <path=]
mv <src> <dst>]
Ccp <src> <dst>]

rm <path>=]

rmr <path>]

eXpunge]

put <localsrc> ... <dst>]
copyFromLocal =localsrc> ... =dst>]
-moveFromLocal <localsrc> ... =dst>]

get [-ignoreCrc] [-crec] <src> <localdst>]
getmerge <src> <localdst> [addnl]]

-cat «src>|

-teXt <src>]

copyToLocal [-ignoreCrc] [-crc] =src> =localdst>]
-moveToLocal [-crc] =src> <localdst>]

-mkdir =path>=]

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

-touchz <path>]

-test -[ezd] <path>]

-stat [format] <path>]

-tail [-T] «=file>]

-chmod [-R] <MODE[,MODE]. | OCTALMODE=> PATH...]
-chown [-R] [OWNER][: [GRDUP]] PATH. ..]

chgrp [-R] GROUP PATH...]

help [cmd]]
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