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Agenda
● Spark Dataframe
● Spark SQL
● Spark MLlib
● HW1

○ Iterative K-means clustering
○ Logistic Regression
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Spark Dataframe
● An abstraction, an immutable distributed collection of data like RDD
● Data is organized into named columns, like a table in DB
● Create from RDD, Hive table, or other data sources
● Easy conversion to and from Pandas Dataframe
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Spark Dataframe: read from csv file
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Spark Dataframe: common operations
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Spark Dataframe: common operations
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Spark Dataframe: common operations
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Spark Dataframe: common operations
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Conversion to a Pandas dataframe
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Work with Spark SQL
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Spark MLlib
● Spark's scalable machine learning library
● Tools:

○ ML Algorithms: classification, regression, clustering, topic modeling, collaborative filtering
○ Feature transformations: normalization, hashing, dimensionality reduction (PCA, ...) etc.
○ Pipelines: tools for constructing, evaluating, and tuning ML Pipelines
○ Persistence: saving and load algorithms, models, and Pipelines
○ Utilities: linear algebra, statistics, data handling, etc.
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https://spark.apache.org/docs/latest/ml-guide.html


Example: K-means clustering with Spark MLlib
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API Reference: https://spark.apache.org/docs/2.2.0/api/python/pyspark.mllib.html#pyspark.mllib.clustering.KMeans



HW1
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HW1
● Document clustering with K-means

○ “Implement” iterative K-means clustering in Spark
○ L1, L2 distance functions
○ Different initialization strategies
○ Plot the cluster assignment result with T-SNE dimensionality reduction

● Binary classification with Spark MLlib
○ Preprocess df with ML Pipeline
○ Logistic regression
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Iterative K-means
● In each iteration, k centroids are initialized, each point in the space is 

assigned to the nearest centroid, and the centroids are re-computed
● Pseudo code:

15



Iterative K-means in Spark

16
[Hint] Spark operations you might need: map, reduceByKey, collect, keys



Plot the result with t-SNE
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Plot the result with t-SNE
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Before clustering After clustering



Plot the result with t-SNE (set random state)
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Plot the cost of each iteration
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Binary classification with Spark MLlib
● Adult dataset  from UCI Machine Learning Repository
● Given information of a person, predict if the person could earn > 50k per year
● Workflow

○ Data loading: load data into Dataframe
○ Data preprocessing: Convert the categorical variables into numeric variables with  ML 

Pipelines  and Feature Transformers 
○ Modelling: Conduct classification with Logistic Regression model
○ Evaluation
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