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Challenges

< SCALABLE

FAULT-TOLERANT

_ THOUSANDS

< ACTIONABLE > < S RENe )
MILLIONS OF _ _

< MOBILE DEVICES > < REAL-TIME )

W flight



800,000

events every second
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A Start:
Stream Compute
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Stream Compute:
Daily Active Users
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Stream Compute:
Daily Active Users
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Stream Compute:
Daily Active Users
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Stream Compute:
Daily Active Users
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Two Major Problems

1. Fault tolerance
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Recover From Fallure:
Batch Compute
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Archive Everything:
Process In Batch

archive In parallel to speed processing
write to scalable store: S3, HDFS.... 4 A
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Process In Batch
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BATCH LAYER SERVING LAYER
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Two Major Problems
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2. Size of Raw Sets
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HyperLogLog

Up to a billion of devices
Lose ~ 1% accuracy

10 GB 4K
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HyperLoglLog

Hash incoming device-id
Look for a pattern; e.g. longest sub-string of consecutive ones
Susceptible to skew

[device-one HASH 01001110101001100100100001101111000010101011]
_> —
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HyperLoglLog

Can create multiple groups either by having many hash
functions or bucketing incoming values

Then take mean of groups
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What Can We Build
With These Tools?
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Anomaly Detection
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Dimensional Analysis
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Real-time Active Devices
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Learn More!
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