
Move from 
Pandas to Spark
Adaptation of machine learning models to work in 
a distributed environment
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Distributed Environment Challenge
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What is Spark?

• Spark is a fast growing and general engine for   

large-scale data processing

• Runs on Hadoop, Mesos, standalone, or in the cloud

• Support for many programming languages (Python)

• SQL, streaming, and complex analytics

• Multiple options and libraries (MLlib)
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What is PySpark?
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• Use DataFrame API

• Efficient serialization/deserialization

• Optimizations

• Primary API for MLlib

• Do NOT Use UDF
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Pipeline
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Default Model
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Default model – based on recommendation of most popular products
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Collaborative Filtering. Matrix decomposition
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Collaborative Filtering. Product ranks calculation

Cosmetics Technics

1.96 0.03

0.02 3.00

4.12 0.05

Cosmetics 0.01 0.19 0.98

Technics 1.03 0.00 0.02

0.05 0.37 1.92

3.09 0.00 0.08

0.09 0.78 4.04

1.           2.        3.            for 
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Neural Network Model

TRANSACTIONS

Purchases history

Input features

1

TRANSACTIONS

Purchases history

1

Next 

product

Current 

product

• User in SVD space, 

• Current product in SVD space,

• Word2Vec current product representation
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King Of The Hill. Train Phase

Train set Test set
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King Of The Hill. Train Phase

CF NN Default

CF NN Default

CF NN Default

Train set

Word2Vec

• Train representation for each product by 
word2vec

AveragePrecision

• Selecting the best model for each user, 
based on scores for Test set
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King Of The Hill. Prediction Phase

Neural Network > 
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Default > CF 

N Y

N Y
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King Of The Hill. Prediction Phase

“King of the hill” 
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User predictions
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CF model Default model

User in SVD space

Word2Vec based User Repr.

Neural network model



CONFIDENTIAL  |  © 2019 EPAM Systems, Inc.

Anatomy of Spark Application
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Word2Vec. Gensim VS Spark

• size

• window

• min_count

• workers

• maxIter

• numPartitions

19
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Word2Vec. Pitfalls

https://spark.apache.org/docs/2.4.3/api/java/org/apache/spark/mllib/feature/Word2Vec.html
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Word2Vec. Performance

pysprk.ml.feature.Word2vec gensim.models. Word2vec

m@pk 0.083 0.1

num 

partitions
4 5

m@pk time m@pk time

avg 0.075 54.578 min 0.062 53.465 min
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From Pandas to Spark. Models

W2V:

SVD:

Neural
Network :
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TruncatedSVD. Sklearn

https://scikit-learn.org/stable/modules/generated/sklearn.decomposition.TruncatedSVD.html
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ComputeSvd. Spark

https://spark.apache.org/docs/latest/api/pytho
n/pyspark.mllib.html#pyspark.mllib.linalg.distri
buted.IndexedRowMatrix.computeSVD
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https://spark.apache.org/docs/latest/api/python/pyspark.mllib.html#pyspark.mllib.linalg.distributed.IndexedRowMatrix.computeSVD
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SVD. Performance

https://databricks.com/blog/2014/07/21/distributing-the-singular-value-decomposition-with-spark.html

Spark SVD scikit-learn SVD

Data Full Full
Sample

2% 5% 10%
Sparse matrix size: 

(74279, 17757) 0.073 0.084 0.001 0.003 0.005

Sparse matrix size: 

(1818114, 56489) 0.102 0.13 0.002 0.006 0.011
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Neural Networks
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HOROVOD

https://eng.uber.com/horovod-pyspark-apache-mxnet-support
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Petastorm

https://eng.uber.com/petastorm

Only HDFS or S3 distributed filesystems can be used

(we're using Azure and “wasbs://” protocol)

29
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Petastorm

https://issues.apache.org/jira/browse/ARROW-2034

https://arrow.apache.org/docs/python/parquet.html#reading-a-parquet-file-from-azure-blob-storage
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Questions Time

Andrei_Gavrilov@epam.com

@tbont


