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Project 4
Apply MapReduce to cluster analysis, using the K-
Means algorithm 



MapReduce: A Systems View
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Presenter Notes
Presentation Notes
HDFS has a master/slave architecture. An HDFS cluster consists of a single NameNode, a master server that manages the file system namespace and regulates access to files by clients. Internally, a file is split into one or more blocks and these blocks are stored in a set of DataNodes. Typically the compute nodes and the storage nodes are the same, that is, the MapReduce framework and the Hadoop Distributed File System (see HDFS Architecture Guide) are running on the same set of nodes. This configuration allows the framework to effectively schedule tasks on the nodes where data is already present.A MapReduce job usually splits the input data-set into independent chunks which are called splitsThen map tasks will process the splits in a completely parallel mannerAfter the mapper phase, a partition process takes place where sorting and shuffling happen so that all the tuples with the same key are sent to the corresponding reducer.Then, the reducer reduces a set of intermediate values which share a key to a smaller set of values (the output is still a key-value pair)



Data Structure: Keys and Values
 In a MapReduce program, the programmer has to specify two functions: the Map function and

the Reduce function that implement the Mapper and the Reducer, respectively

 In MapReduce, data elements are always structured as key-value (i.e., (K, V)) pairs

 Therefore, the Map and Reduce functions receive and emit (K, V) pairs
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More accurately:
•map: (K1, V1) → list(K2, V2)
•reduce: (K2, list(V2)) → list(K3, V3)

Why is this 
inaccurate?

Presenter Notes
Presentation Notes
For the map phase, the input key value pair is the offset in the text file and the actual text. Hence, you might not always need to use the key.Every value is identified by an associated key



MapReduce: An Application View
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values 
determined?



WordCount.java (Helpers)
• Scanner Object: 
- A Scanner breaks its input into tokens using a delimiter pattern, which matches 
whitespace by default. 
- hasNext(): checks if the Scanner has another token in its input. 

- next(): gets the next token

• MR Text object:
- .set(token): sets a token to a Hadoop Text object
• OutputCollector<Text, IntWritable> object:
- .collect(x, y) sets a text x and Int y (k,v) paris output to the reduce function



What about Multiple Iterations?
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