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Collaborative Filtering
Goal: predict users’ movie ratings based on 
past ratings of other movies
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Don’t mistake this with SVD. 


Both are matrix factorizations, however SVD 
cannot handle missing entries.



Optimization problem



Alternating Least Squares



1.  Start with random A1, B1
2.  Solve for A2 to minimize ||R – A2B1

T||
3.  Solve for B2 to minimize ||R – A2B2

T||
4.  Repeat until convergence

R A= BT



Attempt 1: Broadcast All



Attempt 2: Data Parallel



Attempt 3: Fully Parallel



ALS on Spark



Cache 2 copies of R in memory, one 
partitioned by rows and one by columns
Keep A & B partitioned in corresponding way
Operate on blocks to lower communication

R A= BT
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ALS Results
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State of the Spark ecosystem



Most active open source community in big data

200+ developers, 50+ companies contributing

Spark Community
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Continuing Growth

source: ohloh.net

Contributors per month to Spark





Conclusions



Spark and Research
Spark has all its roots in research, so we hope 
to keep incorporating new ideas!



Conclusion
Data flow engines are becoming an important 
platform for numerical algorithms
While early models like MapReduce were 
inefficient, new ones like Spark close this gap
More info: spark.apache.org


