Parallelisation of C 4.5 as a Particular

Divide and Conquer Computation

Primo Becuzzi

Massimo Coppola

Salvatore Ruggieri

Marco Vanneschi

Dipartimento di Informatica,

Università di Pisa

Target

Apply Skeleton-Structured Parallel Programming to develop Tools for High Performance Data Mining n

Induction of Classification Trees (C 4.5) n

Deal with Huge Input Data n

In-core algorithm, out-of-core implementation through a Shared Memory, Object Oriented layer

Problem definition n

A database of k- tuples n

A distinguished attribute, the class of each tuple n

Find a useful description of the class attribute in term of the other attributes

Blue 13 47.1 Old Metal 2

Red 12 12.4 New Wood 1

Black 13 1.34 - Steel 2

Tree Classification n

Build a tree of tests on the values of attributes n

Split the data set at each node n

Test attributes, using a cost function n

Select an attribute (set of attributes) A n

State the test on A, split the data accordingly n

Recursively classify the other partitions n

Nearly homogeneous partitions become leaves

C 4.5 algorithm

D1 Evaluate the information gain for each attribute, select attribute A

D2cat Split data into classes according to A

D2con Split data in two halves, find the threshold on A

D3 Build a new node with the test, add the homogeneous partitions as leaves

Rec Classify non-homogeneous partitions

Conq Attach the classifying sub-trees to the current node

C 4.5 is Divide & Conquer n

Classification is recursively defined n

Different subtree computations are independent n

Threshold calculation is global u postponed, not needed until the tree is complete u more efficient if computed batch n

What kind of D&C is C 4.5?

u Irregular tree structure u Varying computational load u No-cost conquer (theoretically)

Skeletons n

Higher-order functionals n

Skeleton semantics are kinds of parallelism between functional modules n

Can be nested n

The program structure is described by the skeleton composition n

Implementation is independent from definition

May 5th, 2000 IPDPS ’00 - Cancun

The SkIE Programming Environment

&RQFHSWXDO�SDUDOOHOLVP

6NHOHWRQ�FRPSRVLWLRQ

7HPSODWHV

6HTXHQWLDO�ODQJXDJH

�0HVVDJH�3DVVLQJ

7HPSODWHV

6HTXHQWLDO�ODQJXDJH

�6KDUHG�0HPRU\