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40,000,000,000 rows in DB
300,000,000 downloads a day
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> 1,100 bare-metal servers
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> 1,100 bare-metal servers
> 13 PB storage
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MapReduce is slow and 
expensive
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An engine independent programming model which 
can express both batch and streaming pipelines.
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 Python, Java, or Go: It's Your 
Choice with Apache Beam
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Tomorrow from 11:00 to 11:40
Maximilian Michels, Ismaël Mejía
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https://beam.apache.org/documentation/sdks/java/euphoria/
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Turning the internet 
upside down
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Exponential data 
skew
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joining documents 
with domains
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Solution A
Map-side Join
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Collect results and 
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executors.

LEFT RIGHT

LeftJoin

FITS IN MEMORY



K1
LEFT

K1
LEFT

K1
LEFT

K1
LEFT

K2
LEFT

K2
LEFT

K2
LEFT

K3
LEFT

RIGHT SIDE IN MEMORY 

LOOKUP TABLE

EXECUTOR



K1
LEFT

K1
LEFT

K1
LEFT

K1
LEFT

K2
LEFT

K2
LEFT

K2
LEFT

K3
LEFT

EXECUTOR

RIGHT SIDE IN MEMORY 

LOOKUP TABLE



K1
LEFT

K1
LEFT

K1
LEFT

K1
LEFT

K2
LEFT

K2
LEFT

K2
LEFT

K3
LEFT

RIGHT SIDE IN MEMORY 

LOOKUP TABLE

EXECUTOR



K1
LEFT

K1
LEFT

K1
LEFT

K1
LEFT

K2
LEFT

K2
LEFT

K2
LEFT

K3
LEFT

RIGHT SIDE IN MEMORY 

LOOKUP TABLE

EXECUTOR



Solution B
Splitting large keys
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All values for a single 
key must fit in-memory
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groupByKey vs 
reduceByKey
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GroupByKey.create vs 
Combine.perKey
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final JavaPairRDD<byte[], byte[]> myRDD = …;

grouped = myRDD.groupByKey();

QUIZ
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final JavaPairRDD<byte[], byte[]> myRDD = …;

grouped = myRDD.groupByKey();

QUIZ



Memory efficient 
GroupByKey
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repartitionAndSortWithinPartitions(
partitioner, comparator)
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Now everything should 
work, right?
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FetchFailedException
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Understanding 
Spark shuffle
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Riffle: Optimized Shuffle Service for Large-Scale Data Analytics
https://haoyuzhang.org/publications/riffle-eurosys18.pdf
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Riffle: Optimized Shuffle Service for Large-Scale Data Analytics
https://haoyuzhang.org/publications/riffle-eurosys18.pdf



byte-based 
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debugging spark 
pipelines
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https://github.com/criteo/babar
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Combine performance
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heap dumps :)
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Production ready 
for batch!
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Streaming your shared ride
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Today from 15:20 to 16:00
Thomas Weise



Beam Summit Europe 2019
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June 19-20, 2019
https://beamsummit.org/



@davidmoravek
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