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Hadoop Server Roles 
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Hadoop Cluster 
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Typical Workflow 

ÅLoad data into the cluster (HDFS writes) 

ÅAnalyze the data (Map Reduce) 

ÅStore results in the cluster (HDFS writes) 

ÅRead the results from the cluster (HDFS reads) 

How many times did our customers type the word 
άFraudέ ƛƴǘƻ ŜƳŀƛƭǎ ǎŜƴǘ ǘƻ ŎǳǎǘƻƳŜǊ ǎŜǊǾƛŎŜΚ 

Sample Scenario: 

File.txt 
Huge file containing all emails sent 
 to customer service 
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Writing files to HDFS 

ÅClient consults Name Node 
ÅClient writes block directly to one Data Node 
ÅData Nodes replicates block 
ÅCycle repeats for next block 

Name Node 

Data Node 1 Data Node 5 Data Node 6 Data Node N 

Client 

I want to write 
Blocks A,B,C of 

File.txt 

OK. Write to 
Data Nodes 

1,5,6 

Blk A Blk B Blk C 

File.txt 

Blk A Blk B Blk C 
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Hadoop Rack Awareness ς Why? 

Name Node 

File.txt= 
Blk A: 
DN1, DN5, DN6 
 
Blk B: 
DN7, DN1, DN2 
 
Blk C: 
DN5, DN8,DN9 

metadata 

Rack 1 

Data Node 1 

Data Node 2 

Data Node 3 

Data Node 5 

switch 

A 

Rack 5 

Data Node 5 

Data Node 6 

Data Node 7 

Data Node 8 

switch 

Rack 9 

Data Node 9 

Data Node 10 

Data Node 11 

Data Node 12 

switch 

ÅNever loose all data if entire rack fails 

ÅKeep bulky flows in-rack when possible 

ÅAssumption that in-rack is higher bandwidth, 
lower latency 

A 

A 

B B 

B 

C C 

C 

switch 

Rack 1: 
Data Node 1 
Data Node 2 
Data Node 3 
 
Rack 5: 
Data Node 5 
Data Node 6 
Data Node 7 
 

Rack aware 

BRAD HEDLUND .com 



switch 

switch switch 

Preparing HDFS writes 

Name Node 

Data Node 1 Data Node 5 

Data Node 6 

Client 

I want to write 
File.txt 
Block A 

OK. Write to 
Data Nodes 

1,5,6 

Blk A Blk B Blk C 

File.txt 

Ready  
Data Nodes 

5,6 

Ready? 

Rack 1 Rack 5 

Rack 1: 
Data Node 1 
 
Rack 5: 
Data Node 5 
Data Node 6 

Ready 
Data Node 6 

Rack aware 

Ready! Å Name Node picks 
two nodes in the 
same rack, one 
node in a different 
rack 

Å Data protection 
Å Locality for M/R 

Ready! 
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switch 

switch switch 

Pipelined Write 

Name Node 

Data Node 1 Data Node 5 

Data Node 6 

Client 
Blk A Blk B Blk C 

File.txt 

Rack 1 Rack 5 

Rack 1: 
Data Node 1 
 
Rack 5: 
Data Node 5 
Data Node 6 

A A 

A 

ÅData Nodes 1 
& 2 pass data 
along as its 
received 

ÅTCP 50010 

 

Rack aware 
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switch 

switch switch 

Pipelined Write 

Name Node 

Data Node 1 Data Node 2 

Data Node 3 

Client 
Blk A Blk B Blk C 

File.txt 

Rack 1 Rack 5 

Rack 1: 
Data Node 1 
 
Rack 5: 
Data Node 2 
Data Node 3 

A A 

A 

Block received 

Success 

File.txt 
Blk A: 
DN1, DN2, DN3 
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Multi-block Replication Pipeline 

Data Node 1 Data Node X 

Data Node 3 

Rack 1 

switch 

switch 

Client 

switch 

Blk A Blk A 

Blk A 

Rack 4 

Data Node 2 

Rack 5 

switch 

Data Node Y 

Data Node Z 

Blk B 

Blk B 

Blk B 

Data Node W 

Blk C 

Blk C 

Blk C 

Blk A Blk B Blk C 

File.txt 1TB File = 
3TB storage 
3TB network traffic 
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Client writes Span the HDFS Cluster 

Client 

Rack N 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

switch 

File.txt 

Rack 4 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

switch 

Rack 3 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

switch 

Rack 2 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

switch 

Rack 1 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

Data Node 

switch 

ÅBlock size 
ÅFile Size 

Factors: 

More blocks = Wider spread 
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