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Bigtable Data Model

(row:string, column:string, time:int64) - string

Webtable

"com.cnn.www" —

Row key: up to 64KB,
10-100B typically,
sorted by reverse URL

cell w/ timestamped column families
versions + GC
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Bigtable API Example

/| Open the table

Table *T = OpenOrDie("/bigtable/web/webtable");
/[ Write a new anchor and delete an old anchor
RowMutation rl(T, "com.cnn.www");
rl.Set("anchor:www.c-span.org”, "CNN");
rl.Delete("anchor:www.abc.com");

Operation op;

Apply(&op, &rl);
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Chubby Lock Service
T 5 servers of a Chubby cell

client ! chubby

application; library \LO i
client Echubby/iwo i

application: library

L

client processes
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Bigtable Hierarchy

Chubby file

Root tablet
(1* METADATA tablet)

Other METADATA
tablets

User Tablet 1

ser Tablet N
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Naming: Mount Points
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Network File System (NFS)
client ‘ server

syscall layer |
user programs
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RPC over UDP or TCP
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Andrew File System (AFS)

Users
Administrators

AFS
Namespace fafsshg.Eirm/
user/alice

solaris/bin

group/research

transarc.com/
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Google File System (GFS)

Application GFS master '« /foo/bar

chunk 2ef0

(file name, chunk index)
GFS client File namespace ,

(chunk handle,
chunk locations)

Legend:
mmm)  Data messages

— Control messages

Instructions to chunkserver

Chunkserver state

(chunk handle, byte range)

GFS chunkserver GFS chunkserver

Linux file system Linux file system

Blg .. olg -

chunk data
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GFS Cluster Statistics (c. 2003)

Cluster A B

Chunkservers 342 227

Available disk space 72 TB 180 TB
Used disk space 55 TB 155 TB
Number of Files 735 k 737 k
Number of Dead files 22  k 232k
Number of Chunks 992 k| 1550 k
Metadata at chunkservers 13 GB 21 GB
Metadata at master 48 MB 60 MB
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GFS Mutations

(write) 4 step 1

| Master

Client

3
l (transfer)

Secondary (-
Replica A ——
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5 (forward)

Legend:

Control
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