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https://www.weforum.org/stories/2019/04/how-much-d
ata-is-generated-each-day-cf4bddf29f/



How do we process this data?

Whatʼs the problem with using a 
single computer?



How do we process this data?

Whatʼs the problem with using a 
single computer?

● Would take forever
● Computer might overheat
● Might not have enough 

memory available



How do we process this data? Multiple computers!

Distributed 
computing is 
faster for large 
tasks



MapReduce: processing data on many computers

● Created all the way back in 2004 by researchers at Google
● Main idea: we split up the work in an organized way!
● Each computer works on one split, then we combine the results

Split 1

Split 2

Split 3

Split 4

Split 5

Result



Activity: 
MapReduce with 
Skittles



Phase 1: Split

We will take the Skittles and 
split into cups.

We will give to our workers – 
thatʼs all of you!

Input Split



Phase 2: Map

Each worker should count the number of

● Red
● Purple
● Green

Skittles in the cup you are given. 

Write the counts on a slip of paper.

Split Map

{“red”: 1, 
“purple”: 2}

{“red”: 1, 
“green”: 2}

{“red”: 1, 
“green”: 1, 

“purple”: 1}

{“green”: 3}



Phase 3: Shuffle

Weʼll group the papers by

● Red
● Purple
● Green

And send each group to one worker

Map

{“red”: 1, 
“purple”: 2}

{“red”: 1, 
“green”: 2}

{“red”: 1, 
“green”: 1, 

“purple”: 1}

{“green”: 3}

Shuffle & 
Sort

“purple”: 2,
“purple”: 1

“red”: 1,
“red”: 1,
“red”: 1

“green”: 2, 
“green”: 1,
“green”: 3,



Phase 4: Reduce

The workers will each sum up the counts for

● Red
● Purple
● Green

Shuffle & 
Sort

“purple”: 2,
“purple”: 1

“red”: 1,
“red”: 1,
“red”: 1

“green”: 2, 
“green”: 1,
“green”: 3,

Reduce

“red”: 3

“purple”: 3

“green”: 6



Input Split Map

{“red”: 1, 
“purple”: 2}

{“red”: 1, 
“green”: 2}

{“red”: 1, 
“green”: 1, 

“purple”: 1}

{“green”: 3}

Shuffle & 
Sort

“purple”: 2,
“purple”: 1

“red”: 1,
“red”: 1,
“red”: 1

“green”: 2, 
“green”: 1,
“green”: 3,

Reduce

“red”: 3

“purple”: 3

“green”: 6

{“red”: 3
“purple”: 3
“green”: 6}

Combine


