
TP MAP-REDUCE SOUS PYTHON
MOD 2.1 : « Défis informatique du Big Data »



« Big Data »
• Exemples:
• Google, 2008: 20 péta-octets / jour
• Web index : Plus de 100 péta-octets (100 millions de gigaoctets)
• Large Hadron Collider (LHC)@CERN : 1 péta-octets / jour

• Capacité d’un (gros) serveur
• Cœurs : 192-256
• RAM : 2 Téra-octets
• DD : 8-32 Téra-octets
• Vitesse de transfert du DD : 100 à 400 Giga-octets/s

• Solution : 
Parallélisme massif
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Tolérance aux erreurs
• Le problème du parallélisme
• 1 serveurs bug tous les quelques mois
• 1000 serveurs -> temps moyen avant bug < 1 jour

• Un « gros » job peut prendre plusieurs jours
• Une panne du matériel : c’est donc la normalité !
• Parallélisme : impossible de relancer partiellement en cas de panne
• Point de contrôle, réplication : difficile à implémenter correctement

• Plateformes Big data : tout le monde doit pouvoir écrire des 
programmes
• Encapsule le parallélisme
• Encapsule la tolérance aux pannes
• Codé une fois par des experts, profitables à tous (non experts)



Environnement Hadoop
Inspiré des travaux de Google dans les années 2000.
Hadoop est maintenant un projet Apache

On ne s'intéresse qu'à cette 
brique (partie algorithmie)

https://hadoop.apache.org/


Map-Reduce functions in Python
Two very simple functions inspired by functional programming.
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Map-Reduce functions in Python
Two very simple functions inspired by functional programming.



Map-Reduce functions in Python

Question: How to convert a list of string such as ['1', '2', '3', '4'] into a list of int ? 
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Map-Reduce functions in Python
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Map-Reduce functions in Python
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Map-Reduce functions in Python for (key, value) pairs)

Data in Hadoop is always considered as key-value pairs.

A key can be of any type. 
• In pair (‘Hello’, 17)

• ‘Hello’ is the key (text)
• 17 is the value (int)

• In pair (17, ('Hello', 3))
• 17 is the key (int)
• ('Hello', 3) is the value (tuple)

When working with a book, each paragraph to be processed is numbered. In this
case, the key is the paragraph number, and the value is the paragraph itself:

"The Road Not Taken" from Robert Frost

(1, "Two roads diverged in a yellow wood")
(2, "And sorry I could not travel both")
(3, "And be one traveler, long I stood")
(4, "And looked down one as far as I could")
(5, "To where it bent in the undergrowth;")



How map & reduce functions apply for (key-value) pairs?

• Map: Function f is applied to each pair independently.
f(key, value) à list(key, f(value))

[('Home', 1), ('Garden', 3), ('Park', 1)]
à [('Home', f(1)), ('Garden', f(3)), ('Park', f(1))]

• Reduce: Function f is applied to all values with the same key.
f(key, list(value)) à (key, f(list(value)))

[('Home', 1), ('Home', 3), ('Home', 1)] == ('Home', [1,3,1]) 
à ('Home', f([1,3,1])) 

The basic hadoop map-reduce process works like this

input Mapping Shuffling & 
sorting Reducing output

Map-Reduce functions in Python for (key, value) pairs)



Map-Reduce famous Word Count
Sentences of a text or a poem Key-value list of words

Parallel processing
(e.g. the cores of a processor)



Map-Reduce famous Word Count

Shuffling & sorting



Map-Reduce famous Word Count



Word Count in python (map)

import sys

# input comes from STDIN (standard input)
for line in sys.stdin:

# remove leading and trailing whitespace
line=line.strip()
# split the line into words
words=line.split()
# increase counters
for word in words:

# write the results to STDOUT (standard output);
# what we output here will be the input for the
# Reduce step, i.e. the input for reducer.py
# tab-delimited; the trivial word count is 1
print(word,'\t1')



Word Count in python (reduce)
import sys

current_word=None
current_count=0
word=None
for line in sys.stdin:

line=line.strip()
word, count=line.split('\t’, 1)
try:

count=int(count)
except ValueError:

continue

if current_word==word:
current_count+=count

else:
if current_word != None:

print(current_word, '\t', current_count)
current_count=count
current_word=word

if current_word==word:
print(current_word, '\t', current_count)



Map Reduce : shuffling and sorting



Map Reduce : reducing



Map Reduce : multiple reducing



Qui utilise Hadoop?
Distribution Apache (libre): https://hadoop.apache.org

https://hadoop.apache.org/

