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Big Data problem
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The trend to handle big data problem.
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Parallel Programming Models

o SEEER (Distributed Memory)
— FAEMERSTTE Message Passing Interface (MPI)

— Open MPI Machine A

Machine B
o [REE - task 0 task 1
- S EREE
— BARREHEHB 1THEH send() recv()
BRI ? ek 2 network task?
— BRHIMEE ?
— EREE
recv() send()
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The problem of using cluster computing
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WATIE L (Parallel Algorithm)
« #EIE (Scale out)

« LT{E57Ac (Job Partition)
— H# - (Load Balance)

o Shansy 2L (Fault Tolerance)

— computing node crash?

From:http://www.surfcloudtech.com/cluster-computing-architecture/
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Not all problems can be solved directly via Hadoop

o rEIFNrR AL (Divide-and-Conquer Algorithm)

Subproblem Subproblem

/ merge / merge
Compute Compute Compute Compute
Subproblem Subproblem Subproblem Subproblem

From: http://bigdata.ices.utexas.edu/project/divide-conquer-methods-for-big-data-analytics/ 6




#ufil « S0P (Merge Sort)
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From:http://everythingcomputerscience.com/algorithms/CS From:https://www.quora.com/How-do-we-analyse-that-merge-sort-
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WordCount
The Most Famous Hadoop Example

The overall MapReduce word count process

Input Splitting Mapping Shuffling Reducing Final result

Bear,1 ——» Bear, 2
Deer,1 ———w»{ Bear, 1
Deer Bear River —» Bear, 1

River, 1
/ Car, 1
Car,1 ——w» Car,3 |——» Bear?2
Deer Bear River Car, 1 Car, 1 Car, 3
CarCarRiver ——w» CarCarRiver ——w» Car, 1 Deer, 2
Deer Car Bear River, 1 River, 2
Deer,1 ——» Deer,2 ————m

Deer, 1
Deer, 1
Deer CarBear ——w»| Car, 1 /
Bear, 1 River, 1 ——» River, 2

River, 1

From:https://cs.calvin.edu/courses/cs/374/exercises/12/lab/



The k-NN algorithm 1s among the simplest
of all machine learning algorithms

From: http://en.proft.me/2017/01/22/classification-using-k-nearest-neighbors-r/
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2014 Fifth International Conference on Intelligent Systems, Modelling and Simulation

The k-Nearest Neighbor Algorithm Using MapReduce Paradigm

Prajesh P Anchalia Kaushik Roy
Department of Computer Science and Engineering Department of Computer Science and Engineering
RV College of Engineering RV College of Engineering
Bangalore, India. Bangalore, India.

From: http://ijssst.info/Vol-15/No-3/data/3857a513.pdf
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PANDA: Extreme Scale Parallel K-Nearest
Neighbor on Distributed ... (MMA Patwary 2016)

® ieeexplore.ieee.org/document/7516046/
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17/ (Multi-Thread)
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From: https://c.8891.com.tw/maserati/grancabrio/Summary.html

{55 | Hadoop MapReduce
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&l [ P gs  (Graphics Processing Unit, GPU)

From:http://blog.udn.com/dk1858camry/1514904
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“Why” and “When” we use “Hadoop MapReduce” ?

 Why
— rHECEH AR (Distributed Computing Environment.)
— 7K 4% Fe (Horizontal Scalability)
— General PCs (cheap)
— #%5 ( Fault Tolerance)

* When
- B R BN R R,
— MRS [oFFnseik)] J7iEM R (Divide and Conquer)
- FEPTA R E G CREEIGIE ?)
= ?H:ijx*ﬁf (Batch Mode)
— REER R (Interactive Mode) (Spark)
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