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HADOOP: IN MORE DEPTH



Why “"Hadoop” ...
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... better luck next time, Tiddles.



HADOOP: UNDER THE HOOD



MapReduce Abstraction

Can we abstract any general framework? ®

Define as a set of key value pairs / C T, xT

For example, / = {(1,"soy una linea"),(2, "soy otra linea")}
T/ is the set of all int, T/ is the set of all string

Define map as a function / — 2™ where M C Ty X Tarv

For example, map(1, "soy una linea"):= {("soy",1),("una", 1), ("linea", 1)}
Thrx is the set of all string, Ty is the set of all int

Define reduce as a function Thyx x 274V — 28 where R C Tri X Try

For example, reduce("soy",{1,1}) := {("soy",2)}
Tri is the set of all string, Try is the set of all int

In general, we must assume bags/multisets (sets with duplicates) A



MapReduce: Main Idea

THIS 1S WHERE
THE MAGIC HAPPENS

Given / \
ol
.. compute map over all 1 € / g fﬁ

.. group resulting set by map key < But how to implement this ®

part in a distributed system
.. apply reduce over groups

1. Partition by map key ®
\_2. Sort (in parallel) by map key
3. Apply reduce / Profit

.. let's be more specific



MapReduce/Hadoop

1. Input

2. Map

3. Partition [Sort]
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5. Merge Sort
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MapReduce/Hadoop: Counting Words

> Input >> Map >> Pa[réi(':ir(;]n/ >> Shuffle >> Merge Sort >> Reduce >> Output >

(0,perro sed que) (perro,1) (sed,1) (sed,1) (decir, 1) (decir,{1}) (decir,1)
(sed,) S — (sed,) (sed,{1,1}) (sed,2)
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(que,1)
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l - IU]II' /
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gﬁg‘; :Z’I‘: 332 que,t) | | (@) || o) | @111
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i E (que,1)
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(26,la que sed) (la,1) (sed,1) / (la,1) (la,1) (la,{1}) (la,1)
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MapReduce/Hadoop:

1. Input

2. Map

3. Partition [Sort]

(“Combine”)

4. Shuffle

5. Merge Sort

6. Reduce
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MapReduce/Hadoop:

Partition /
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MapReduce/Hadoop:

1. Input

2. Map

3. Partition [Sort]

(“Combine”)
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IN-CLASS EXERCISES



Supermarket Example

Supermarket boss wants to know

Do we sell more in the morning hours

L or the evemng hours?
\' N.;‘ SRS .
\ ; et /




MapReduce: Supermarket Example

Receiptltems

RECEIPT 1D

ITEM ID

R1401
R1401
R1401

R1402
R1402
R1403
R1403

ReceiptTimes ItemDetails

Bile REcErrT 1D TIME ITEM 1D NAME

1306

1504 R1403 19:00 1306 Zanahoria 500g
1007 R1401 18:59 1504 CocaCola 3L
1306 R1402 19:01 1007 Comfort

1306

1504

Compute total sales per hour of the day?

Output
Hour TOTAL

18:00-18:59 $2400
19:00-19:59 $3600




Erd&s-number Example ﬁ 33 63
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Everybody wahts to know:
= What's my Erdos-number?

iﬁ Iwéf AP




© coauthons net

Co-authorship distance computation

Find the path between two authors:
( || Paul Erdés




Erd&s-number Example 8 88 RS
+2

Erdés +1 +1

AUTHOR

Input: Authors.tsv
PAPER

Aidan Hogan
Benjamin Bustos
Benjamin Bustos

H. Li

H. Li

Paul Erdos
Richard H. Schelp
Richard H. Schelp
Sebastian Ferrada

IMGpedia: Enriching the Web of Data with Image Content Analysis
IMGpedia: Enriching the Web of Data with Image Content Analysis
Scalability of Non-Rigid 3D Shape Retrieval

A new class of Ramsey-Turan problems

Scalability of Non-Rigid 3D Shape Retrieval

Random induced graphs

A new class of Ramsey-Turan problems

Random induced graphs

IMGpedia: Enriching the Web of Data with Image Content Analysis

Who has an Erdds-number of 3? @

Output
AuTHOR

Sebastian Ferrada
Aidan Hogan




Questions?




