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GFS MOTIVATION

WHY NOT USE NES?
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NEW FILE SYSTEM: GFS

OPPORTUNITY FOR
CO-DESIGN
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WHAT WORKLOADS?

GES OVERVIEW
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MACHINES FAIL

) REPLICATION

Server 1 ®Server 2 ™®Server 3™ Server 4™ Server 5
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2) RECOVERY

Server 1 ®Server 2 ®Server 3™ Server 4™ Server 5

2) RECOVERY
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2) RECOVERY

Server 1 ®Server 2 ®Server 3™ Server 4™ Server 5

2) RECOVERY

Server 1 ®Server 2 ™®Server 3™ Server 4™ Server 5
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2) RECOVERY

Server 1 ®Server 2 ®Server 3™ Server 4™ Server 5

OBSERVATION

Server 1 ®Server 2 ™®Server 3™ Server 4™ Server 5




GFS ARCHITECTURE

W metadata consistency easy
/ (one) \

Clients Chunk
Servers
(many) local FS’s
No caching! ( | 1 ]

(many) large capacity|

WHAT IS A CHUNK?

Server 1 Server 2 Server 3 Server 4 Server5
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GFS OVERVIEW

MASTER METADATA

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2
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CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2

CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2
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CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2

CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2
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CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2

CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/942 => datal
/churks/521 => data2
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CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2

CLIENT READS A CHUNK

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2
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FILE NAMESPACE

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2

FILE NAMESPACE

Master client Worker w2

Local FS
/chunks/924 => datal
/churks/521 => data2
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FILE NAMESPACE

Master client Worker w2

Local FS

/chunks/924 => datal
/churks/521 => data2

HOW TO PICK
CHUNK SIZE?
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MASTER:

CRASHES + CONSISTENCY

HOW TO HANDLE
MASTER CRASHING
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CHUNK MAP

CONSISTENCY

Master Worker

GES OVERVIEW
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CHUNKSERVER

CONSISTENCY

Server 1 Server 2 Server 3 Server 4 Server5

chunk 143
(replical)

AAAA
AAAA

AAAA

chunk 143
(replica?2)

AAAA

AAAA
AAAA

chunk 143
(replica 3)

AAAA

AAAA
AAAA
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chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)

write write
BRBB ~ IV PVVVN VYN ccce
chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)
write write
BRBR | BBBB [ AaaA R Aaaa | ccce
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chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)

write write
BREB | B5BB [ 22aA I cccc | ccce
chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)
write write
Ml BeBB M BB M cccc | ccce
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chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)

write write
BRBB =l B88B [ cccc I cccc | coce
chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)
write write
BBER | 8588 [ cccc I BBBB | ccce
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chunk 143
(replical)

write

BBER ol cccc I cccc B BBBB |

chunk 143
(replica?2)

chunk 143
(replica 3)

write
CCCC

chunk 143
(replical)

AAAA

CcCccC
AAAA

chunk 143
(replica?2)

AAAA

cccC
AAAA

chunk 143
(replica3)

AAAA
BBBB
AAAA
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chunk 143 chunk 143 chunk 143
(replical) (replica?2) (replica 3)

JAVAVAVAN JAVAVAVAN JAVAVAVAN
AAAA JAVAVAVAN JAVAVAVAN
Chunks disagree,
but all checksums are correct,
all writes suceeeded,

and no machines ever failed!!

Ideas?

CHUNKSERVER
CONSISTENCY
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STEPS OF GFS WRITE

5 Primary: assign seq nu

Legend:

— Control
Data

PRIMARY REPLICA
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GES SUMMARY
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