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Criteo: Performance advertising

« The right ad at the right time to the right user »
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Criteo: Performance advertising

Publisher

Google

facebook.

CPC

Client

—» zalando

w—criteol .

Buy ? E[CPM] > CPM

IE[CPM] = ]EEW@PGC’CS] * CPC

»35UiS5€S

—— Booking.com
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Criteo: Some numbers

N
‘v A

PEAK TRAFFIC (PER
6 DATA MORE THAN SECOND)

CENTERS 12 000 S00K HTTP
SERVERS REQUESTS

CDHA CLUSTER OF 1200 NODES (36TB, 96GB RAM, 24 .
cores) criteol..



The display cycle

Displ User

Learning ‘
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Click prediction modelling

E|NbClicks| = P{Click}E[NbClicks|Click]
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he nice sides of Logistic Regression

Convex Optimisation Solvable with iterative Fast Prediction at
Gradient Descent runtime

Algorithms (L-BFGS)
criteol..
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190 000

... and we ha
(click/sales;

.. and we want

possible..
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Microsoft |
1 £ ]

Existing in-house
Front-end code in

Do we really wan§
Re-implement miss
Rewrite all the lea

Take the risk to int
duplication?

ross language

hmmm.. let’s try to run C# on
Hadoop!
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Limitation on arguments length
Fitting Mono VM + JVM into container memory

Additional “mini” sub-processes in Java to
Interact with HDFS

Stumbling upon Mono NotimplementedException

Still (rare) issues with Mono:
Crashes when Garbage Collector under heavy load
Hanging threads
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But... iterative? You said iterative?

Converge in
iterations
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Let's « all-reduce »
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No resilience to reducer crashes 4

Keeping reducers for up to 3h I |

Processing will start only when all reduc 11 |Il .

are provisioned IIIEII ] =
i ['j
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One (production) year later ...

* ~ 1300 models/day

* Ingesting 596 TB/day

* Consuming 6310 CPU day/day
* Learning time: [10min; 3h]

* Refresh rate: [3h; 6h]

o | act twin wanal’rc ciircace rata- Q7 AOL

From: 31-3-2015
To: 02-4-2015

Datald Platform Timeline

| 111111 | 111111 | 02-4-2015 |
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semmmm @ LIiMIits are lower than the sky
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Jobs are all launched from a single
machine

Asynchronous jobs in Yarn
containers




We started to see jobs waiting
containers for hours

Loooots of small mappers
CombineFilelnputFormat

WI\'V ”MMW*V Www

M Runtime

B (dashed) PostMR Total
(bold) Avg LearningTime
{bold) AVG NbMappers
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What about further scaling?

* 98% success rate is good for now
* What about 2x more models, more data, more reducers,

Spa

22

HADOORP 2.0

MapReduce

(data processing)

|

Others
(data processing)

-

YARN

-
-

(cluster resource management)
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= ® From Experimentation to
Production: a model lifecycle
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An internal tool that replays Prod traffic from logs

Used to:

Train models
Exercise models
Compute metrics

2 = Validation start date | 20/04/2015 00:00 Validation duration (hours) 24
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Observations:
Basic (clicks,...)
Prediction (Observed Ctr, Logged PCtr, Simulated PCtr)

Metrics:
Basic (count,...)
ML (MSE, LLH, ...)
ML+Business (MSE weightedBy*, ...)
Business (Advertiser added value, Criteo gross, ...)
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Mapper
S

Parsing/Filtering/Transformation
diml=mod1; .. dimN=modN

istori Reduc
gl'Stor'C Prediction PreAggrega er Resul
iml= - i mN= . ted Result
wprg=—p  diml=modl; .. dimN=modN; \ inal |
Logs | Aggregation
PreAggregation

SELECT metrics(observations)
GROUP BY dimensions
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My model improved this fancy MSE weightedBy430...
yeah!..

... weeks of productification work latter. IRL it under-

perfornédrfgctual analysis: "
¢ Yo o
¢
t 9
e o 3 00 00
® £
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From Offline Test to ABTest

Settings

Test id
From which to retrieve the configuration

Create as active
i.e. activate the prediction models
computation immediately

Restrict to platforms:

Create deployment config
Uncheck if you want use algoe synchronization

Use test algo 1537 in prod by:

2 Reusing DataConfig

Create DataConfigs from a Testld

253863

D EU @DUs OAS @OCN

3]

Preview creck it carefully, the following DataConfigurations will be created in prod after validation

® Creating a DataConfig. (Temporary id: 1569)

Datald 153769
AlgoClass AlgolrmaVva
Comment nullCRO: Fix OOPC

Dependencies

Applicationld Log LastClick OneSale10H_Json [221]

Dimensions 100146;100147:100148;100145;100158;100132:100128;100108;100068;100070:100071;100082:100083;100084:100140;100139:100121;10012:3:10007
|
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ABTest monitoring

Populations Pop-ID Name Size A = Reference (0.50) B = Test (0.50) Excluded (0.00)
0 RefSmall 0.05 ® @ O
1 RefBig 0.45 ® @ @
2 Test 0.50 @] ) @]

Recommended Conclusion

Testvs Ref: (4

Positive

Show/Hide metrics

Global

T R TR (I

A +041% ++1.51% 4 +0.26% 4+ +1.66% A+ +3.43% ++1.74% 2 +0.87% & +061%
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My ABTest: +0.3% on the first 2 hours ... y
... but 2 days after: -1% ... was it just noise P +0.87%

Computing confidence interval using bootstrapping:
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* Prediction at the core of Criteo’s platform

* Thanks to Hadoop, we could greatly distribute our
learnings:
1300 models learnt from 600TB daily

* Even with somewhat unorthodox implementation:
97.4% success rate
mono + Hadoop Streaming
all-reduce

 Some resources optimization needed to scale

* An integrated testbed from Offline ABTest to monitoring
metrics criteo
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