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What'’s the Problem?

® Yelp produces over |100s of GB of logs per
day

® Many features rely on log analysis

® Computers are cheap, but leveraging many
of them for a single task is hard

Tuesday, January 22, 13



The Embarcadero and Mission Street ‘ T- -
San Francisco, CA 94105 IE‘ lﬁ' lgl Ll % ¢
Add Photos b ‘A ‘. --: " «~ W
Good for Kids: Yes 1 @ e \ '3,
. ’_‘Ea"’ggg.? Federal Reserve:\ %’ ‘
%, Edit Business Info First to Review Toro E. / N Bank of San, 2 :\j;~ 3
# B ‘ _Fré c i::._ : idx\éb'e 254 # Rinc

0 SendtoFriend =~ M Bookmark = 3 SendtoPhone (¥ Write a Review &= Print

ategory: Parks [Edit] V,s‘ ?—‘3'. \\ .\ Feny,Plaza

Ads by CityGrid V»ew Largér Map/Directions »

P hm==] Gray Line / San Francisco Sights... LaLanne Fitness CrossFit

San Francisco's Premiere Sightseeing Company! CrossFit in San Francisco Serious Workout. Small Classes. Browse Nearby:
http://SANFRANCISCOSIGHTSEEING.COM http://lalannefitness.reachlocal.com/?scid=1830115 Restaurants | Nightife | Shopping | Movies |
All

People Who Viewed This Also Viewed...

Fort Point
00000 137 reviews
San Francisco, CA

14 reviews for Pier 14 | | | Search Reviews

Sortby: Yelp Sortv | Date | Rating | Elites' | Facebook Friends’

All Reviews Pier7
00000 10 reviews
Elite “10 8/6/2010 [ 5 photos Neighborhood: Embarcadero
& 67
g a77 Mission Creek Park
Why is pier 14 http://iwww.yelp.com/bi... next to pier 2 & not next to pier 157 o000 20 reviews

Kylie L.
San Francisco, CA

Neighborhood: SOMA
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MapReduce

MapReduce: Simplified Data Processing on Large Clusters

Jeffrey Dean and Sanjay Ghemawat

jelf@google.com, sanjay @ google.com

Google, Inc.

Abstract

MapReduce is a programming model and an associ-
ated implementation for processing and generating large
data sets. Users specify a map function that processes a
key/value pair to gencrate a set of intermediate key/value
pairs, and a reduce function that merges all intermediate
values associated with the same intermediate key. Many
real world tasks are expressible in this model, as shown
in the paper.

Programs written in this functional style are automati-
cally parallelized and executed on a large cluster of com-
modity machines. The run-time system takes care of the
details of partitioning the input data, scheduling the pro-
gram'’s execution across a sct of machines, handling ma-
chine failures, and managing the required inter-machine
communication. This allows programmers without any
expericnce with parallel and distributed systems to cas-
ily utilize the resources of a large distributed system.
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given day, etc. Most such computations are conceptu-
ally straightforward. However, the input data is usually
large and the computations have to be distributed across
hundreds or thousands of machines in order to finish in
a reasonable amount of time. The issues of how to par-
allelize the computation, distribute the data, and handle
failures conspire to obscure the original simple compu-
tation with large amounts of complex code to deal with
these issues.

As a reaction to this complexity, we designed a new
abstraction that allows us to express the simple computa-
tions we were trying to perform but hides the messy de-
tails of parallelization, fault-tolerance, data distribution
and load balancing in a library. Our abstraction is in-
spired by the map and reduce primitives present in Lisp
and many other functional languages. We realized that
most of our computations involved applying a map op-
cration to cach logical “record” in our input in order to
compute a set of intermediate key/value pairs, and then

annlvino a reduce nrwratinn 1in all the values thar chared
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go —> counter()—/> (g, 1), (o, 1)
dog — counter() —/>(d, 1), (o, 1), (g, 1)
go — counter()—/> (g, 1),(o, 1)

aaaaaaaaaaaaaaaaaaaa



(& 1), (0, 1)
(d, 1), (0, 1), (g, 1) — sort

(& 1), (0, 1)

—_—

(d, 1)

(8 1)
(8 1)
(8 1)
(0, 1)
(0, 1)
(0, 1)

aaaaaaaaaaaaaaaaaaaa



(d, 1)

(8 1)
(8 1)
(& 1)

(0, 1)
(0, 1)
(0, 1)

aaaaaaaaaaaaaaaaaaaa



(d,1) ——  summarizer(d,[1]) — (d, 1)

(8 1)
(g, 1) —— summarizer(g, [1, 1, 1]) — (g, 3)

(& 1)

(0, 1)
(0, 1) —— summarizer(o, [1, 1, 1]) — (o, 3)
(0, 1)




go —> counter()—/> (g, 1), (o, 1)
dog — counter() —/>(d, 1), (o, 1), (g, 1)
go — counter()—/> (g, 1),(o, 1)

aaaaaaaaaaaaaaaaaaaa



go — counter()—/> (g, 1),(o, 1)

dog — counter() —/>(d, 1), (o, 1), (g, 1)

go — counter()—/> (g, 1),(o, 1)




go — mapper()—/@™ (g, 1),(o, 1)

dog — mapper() —>(d,1),(o, 1), (g, 1)

go —— mapper() —> (g 1), (o, 1)




(d, 1) ——  summarizer(d,[1]) — (d,1)

(8 1)
(g, 1) —— summarizer(g,[1, 1, 1]) — (g, 3)

(& 1)

(0, 1)
(0, 1) —— summarizer(o, [1, 1, 1]) — (o, 3)
(0, 1)




(d 1) — reducer(d,[1]) — (d, 1)

(& 1)
(g, 1) —— reducer(g,[1,1,1]) — (g, 3)

(& 1)

(0, 1)
(0,1) — reducer(o,[1,1,1]) — (o, 3)
(0, 1)




(9, 1)
go —» map() < group
1)

(d, 1) \ —» (d,[1]) — reduce() — (d, 1)

dog — map() (0, 1) (g, [1,1,1]) —> reduce() —> (g, 3)
(9, 1) (o, [1,1,1]) — reduce() — (o, 3)
(9, 1)

go — map() <
(o, 1)
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Yelp’s mrjob

® sign up for Amazon Elastic MapReduce
® write a dozen lines of Python
® TJest locally on your machine

® run on many Amazon computers
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from mrjob.job import MRJob

class MRCharacterCount (MRJob) :
def mapper(self, , text):

for ¢ 1n text:
yield c, 1

def reducer(self, ¢, counts):
yield ¢, sum(counts)

1f name == ' main ':
MRCharacterCount.run()
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from mrjob.job import MRJob

class MRWordCount (MRJob):
def mapper(self, , text):

for word in text.split():
yield word, 1

def reducer(self, word, counts):
yield word, sum(counts)

1if name == ' main
MRWordCount.run()
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Ads CTR example

Search for (e g. taco, «

sushi

Near (Address, Neighborhood, City, State or Zip)

sf, ca

Welcome About Me Write a Review

sushi San Francisco, CA
Browse Category: Sushi Bars

v Hide Filters

Sort By Neighborhoods

» Best Match
Highest Rated
Most Reviewed

Western Addition
Inner Richmond
Financial District
Mission

More Neighborhoods »

9 Ten-Ichi
Categories. Sushi Bars, Japanese
Neighborhood: Pacfic Heights

Find Friends

Messaging Talk Events

Distance Features

» Bird's-eye View Offering a Deal &
Driving (5 mi.) Open Now

Biking (2 mi. Good for Dinner
walking (1 mi.) Take-out

Al 1 e
Within 4 blocks More features »

| o | o |

2235 Fillmore St

San Francisco, CA 94115
(415) 346-3477

(ﬁ ...great sushi here. The standouts were the aji and uni, which in my mind are sort of the yardstick for any
sushiplace. Seriously, the uni, fresh from the waters of Mendocino, was so good that |... read more »

9 1. Kiss Seafood
Categories: Japanese, Sushi Bars, Seafood

o\

Addtiorn

sushideserve 4

Neighborhoods: Japantown, Lower Pacific Heights, Western

e || [

Reviowed by: 1 friend

1700 Laguna St
San Francisco, CA 94115
(415)474-2866

2] areservation at KISS sushi. My sister was visiting from Hong Kong so | was excited to show off how good
sushiis here in the Bay Area. HOWEVER, THIS TIME, YELP GOT IT ALL WRONG!!!!!I! NO WAY does Kiss

Member Search

110 10 of 392 - Results per page: | 10 3

Price Category
3333 Sushi Bars
338 Japanese
3% Food
3 Asian Fusion

More categories »

@ Redo search when map moved

» 9
Maggp pv+4
Presidio 80 J
Richmond
District N
Quter
Sunset -9
Twin Peaks 1280,
Sunset West BErnal
D'Stnct n He|gn1s
1
(' ) Bayview
Excelsor
POWLRED DY Ag
Cl'\nn'n L1) Oaci B
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CTR

CTR — Clicks

- Impressions

__ _ Clicks
~ Clicks + Did Not Click

aaaaaaaaaaaaaaaaaaaa



Basic CTR

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/

ctr.py
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CTR by Ad Campaign

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/

ctr_by campaign.py
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CTR by Campaign and
type

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/

ctr_by campaign_and_type.py
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CTR by campaign types
and totals

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/
ctr_by campaign_and type with_totals.py
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CTR Fatigue -1

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/

ctr_fatigue step |.py

Tuesday, January 22, 13


https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py
https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py
https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py
https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py
https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py
https://github.com/sudarshang/mrjob_presentation_code/blob/master/ctr_fatigue_step_1.py

CTR Fatigue

® https://github.com/sudarshang/
mrjob_presentation_code/blob/master/
ctr_fatigue.py
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Supported Hadoop
Features

® Combiners
® Partitioners

® Custom File Formats




Where can | get cool data to play with?
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Where can | get cool data to play with?
Yelp is hiring!

yelp.com/jobs
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