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Google File System (GFS) 6ÝA5 Hadoop Distributed File System (HDFS) 4DE<F5>FGD4EOA, 6µ@OE CD<AF<CVA, 
4DFO�LO?O�F4DO @5A >5@LV?V>F5DVA �4D4EFODG.

�V?B Aí745@

Distributed File System, GFS, HDFS, 5?B>, D5C?<>4F<O, NameNode, DataNode, fault tolerance, @4ELF45F4?G, big data, master-slave 
architecture.



�V@VA?5
�4;VD7V 4�C4D4FFO� :¯=9?9D89 ¯?>9A 89D9>F9D 
>í?9@V 4 Big Data A97V;7V H4>FBD�4 4=A4?8O.

YouTube, Google Search, Facebook, Amazon E<O�FO :¯=9?9D >¯A 
E4=OA C9F454=FF4D@9A (1 PB = 1000 TB) 89D9> í§89=8V.

�EOA84= >í?9@897V 4�C4D4FFO E4�F4G :ÝA9 í§89G ¯LVA 
¯?9EFVDV?79A H4=?8O� :¯=9?9D �B?84AO?48O.



®?5EFVDV?75A D4=?4O� 
6¯=5 4575A A5?

�AO�F4@4

®?9EFVDV?79= D4=?8O� :¯=9 4 5VD=9L9 E9D69D 8<E>V?9DV=89 :4F�4= 
D4=?84D8O 5VDFµF4E ?>7<>4?O� :¯=9 D9FV=89 >íDE9F9FV= :¯=9.

�57V77V @4�E4FF4DO:

®?>5A >í?5@4V 45D5>F5D4V E4�F4G

�B�4DO �B?65FV@4V?V> C5A E5AV@4V?V>

�4ELF45F4?G (>?4EF5D4V µ?�4=FG)

��4G?4D�4 Fí7V@4V?V>
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�4E85FF5DV

�4E<5F %<?4FF4<4EO

Fault Tolerance %9D69D VEF9A LO�E4 84 :¯=9 FB�F4@4=8O

Scalability �4§484A E9D69D �BEG 4D�O?O :¯=9AV ¯?>9=FG

High Throughput ®?>9A 89D9>F9D 4�OAOA í§89G

Data Replication �9D9>F9D8V§ >íLVD@9EVA 5VDA9L9 :9D79 E4�F4G

Parallel Processing $4=?84D8O C4D4??9?P F¯D89 B�G/:4;G



GFS (Google File System)
GFS 4575= =5?

GFS 4 Google :4E4�4A ¯=D9ALV>FV H4=?8O� :¯=9?9D89A Ý?89�4=84 @4ELF45FO :ÝA9 4�4G�4 Fí;V@8V :¯=9. Google Search, Gmail, YouTube 
E<O�FO �O;@9FF9D89 �B?84AO?48O.

�DE8F5>FGD4EO:

Master Server
�97V;7V 54E�4DGLO F¯=VA

Chunkservers
�9D9> E4�F4=FOA E9D69D?9D

Client
$4=?@9A :µ@OE :4E4=FOA �BEO@L4?4D

�4§O74O F¯EV=V>F5D:

$4=? 64 MB+ 5?B>F4D�4 (chunk) 5í?VA98V

ÜD chunk 3 @5??<>4@5A E4�F4?48O

�9D9>F9D ChunkServer-89, 4? @9F489D9> Master-89

�DFO�LO?O�F4DO:

®?>9A H4=?84D8O F<V@8V í§89=8V

��4G?4D�4 Fí;V@8V

�B�4DO íF>V;G �45V?9FV

�5@LV?V>F5DV:

Master-node 4 5VD A¯>F9?V 4�4G (single point of failure)

�; H4=?84D ¯LVA F<V@EV;



HDFS (Hadoop Distributed File System)
HDFS 4575A A5?

HDFS 4 Apache Hadoop L9§59DVA89 :4E4?�4A, GFS <89OEOA4 A97V;89?79A 4LO� :¯=9.

HDFS 4DE<F5>FGD4EO:

NameNode
�9F489D9>F9D8V 54E�4D48O

DataNode
�9D9>F9D 5?B>F4DOA E4�F4=8O

Secondary NameNode
Checkpoint :¯D7V;98V (backup 9@9E!)

�?B> í?L5@V

Ü89FF9 128 MB (>9=89 64 MB A9@9E9 256 MB)

$5C?<>4F<O >BMDD<F<5AFV

%F4A84DF 4 3

�µ@OE CD<AF<CV:
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$4=? 5?B>F4D�4 
5í?VA54V

02

ÜD 5?B> 4 3 F¯D?V 
DataNode->5 
647O?44O

03

NameNode F5> @5F4-
4�C4D4FFO E4�F4=4O



GFS 6Ý=5 HDFS E4?OEFODG

�D<F5D<= GFS HDFS

�4<G Google (645O�) Apache (4LO�)

�@E8F9:FG@4 Master + ChunkServers NameNode + DataNode

$49; í;L9<V ®?>5A ®?>5A

$9?;8:4F8O 3 3

�97V77V �>;84=G Google �O7@5FF5DV Big Data, Hadoop 6¯=5?5DV

Flexibility �7 �B�4DO



HDFS �B?44AG @OE4?44DO

Yahoo
Web analytics

Facebook
�9?V ?>7F4DO, ML

LinkedIn
Kafka ?>7F4DO

Netflix
�<89> 4=4?<F<>4



�DFO�LO?O�F4DO @5A L5>F5G?5DV

�DFO�LO?O�F4D:

®?>5A D49?44D ¯LVA F8V@4V

�4ELF45F4?4FOA 4DE8F5>FGD4

��4G?4D�4 Fí7V@4V

��G 6O?44@4O�O 6B�4DO

,5>F5G?5D:

�VLV D49?44D ¯LVA F8V@EV7

NameNode 4 Ý?5G5FFV 5VD 4�4G A¯>F5EV

�B@5AF4?L4O (real-time) 5@5E
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GFS 6ÝA5 HDFS 4 ¯?>5A 
45D5>F5D4V E4�F4G ¯LVA 
4DA4?�4A 5§ F4AO@4? 
¯?5EFVDV?75A D4=?4O� 
6¯=5?5D.
GFS 4 Google-4V§ 645O� EF4=44DFO, 4? HDFS 4 4LO� >í7V 54D EF4=44DF.



�4�O?4G EµD4�F4DO
1 ®?5EFVDV?75A D49?4O� 6¯95 4575A A5?

2 GFS 4DE8F5>FGD4EOAO§ A57V77V >B@CBA5AFF5DV �4A449?

3 HDFS-F5 NameNode �4A449 DB?L 4F�4D44O?

4 $5C?8>4F8O >BMDD8F85AFV 4575A A5?

5 GFS C5A HDFS 49OD@4LO?O�O �4A449?

6 HDFS �4A449 E4?4?4D44 �B?44AO?44O?

7 �5?V>F5A ¯?>5A 5?B> í?L5@V �B?44AO?44O?
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