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1 PB

How to store 1PB using 10,000 machines?

How to process 1PB using 10,000 machines?
MapReduce

GFS (HDFS)

= 100GB *10,000 Machines



Why MapReduce?
1. Fault Tolerant

(Your program will be OK when failures happen)
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# of
machines

Failure 
Probability

1 0.1%
10 0.9%
100 9.5%
1000 63.2%
10,000 ???

Cost for 
5 nodes

Failure 
Probability

$100/day 0.1%
$1/day 10%

Reserved Instance

Spot Instance
99.9%



Why MapReduce?
2. Complex Analytics
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MapReduce

3. Heterogeneous 
Storage Systems

SQL Machine
Learning

Graph
Processing



The Great MapReduce Debate

(2008-2010)
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http://tiny.cc/mapreduce-debate

http://tiny.cc/mapreduce-debate


Mapreduce vs. SQL
SELECT Map(v) 
FROM Table
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Reduce (k, v_list)

Map (k, v)

SELECT Reduce(v) 
FROM Table
GROUP BY k



MapReduce: A Major 
Step Backwards

1. MapReduce is a step backwards in database access 
2. MapReduce is a poor implementation 
3. MapReduce is not novel 
4. MapReduce is missing features 
5. MapReduce is incompatible with the DBMS tools
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Dewitt, D. and Stonebraker, M. MapReduce: A Major Step Backwards blogpost; January 17, 2008



Comments From The Other Side
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vs.

MapReduce is a program model
rather than a database system
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From Stonebraker et al. From Dean and Ghemawat



What They Agree On?
Advantages of MapReduce:

1. Fault Tolerant
2. Complex Analytics
3. Heterogeneous Storage Systems
4. No Data Loading Requirement

Both should Learn from Each Other
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Who won the debate?

Nobody is writing 
MapReduce code right now.
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Many new systems (e.g., Spark,
HIVE) were built on MapReduce


