
Why Spark?

1CMPT 843 - SFU

JIANNAN WANG



Background
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UC Berkeley’s Research Centers
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Requirements
• A common vision
• About 5 years
• At least three faculty
• A dozen students

David Patterson



AMPLab’s Vision
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Make sense of BIG DATA by tightly integrating
algorithms, machines, and people

+ +



Example: Extract Value From
Image Data
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What are in the image?

How to solve the problem?
Deep Learning (Algorithms)
GPU Cluster (Machines)
ImageNet (People)



Spark’s Initial Idea
Algorithms + Machines

◦ Run ML Algorithms on Hadoop

Why is it slow?
1. The algorithms are iterative (i.e., multiple scans of data)
2. MapReduce writes/reads data to/from disk at each iteration

Solution
◦ Keep data inmemory
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How About Fault Tolerance?
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Resilient Distributed Datasets (RDD)

Main Idea: Logging the transformations (used to 
build an RDD) rather than the RDD itself

Zaharia et al. Resilient Distributed Datasets: A Fault-Tolerant Abstraction for In-Memory Cluster Computing. NSDI 2012: 15-28



Why Spark?
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Easy to UseFast



What Makes Spark Fast?
In-memory Computation

CMPT 843 - SFU 9

What you save?
• Serialization/Deserialization
• Compression/Decompression
• I/O cost
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“ CPU (and not I/O) is often the bottleneck”
Ousterhout et al. Making Sense of Performance in Data Analytics 
Frameworks. NSDI 2015: 293-307
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What Makes Spark Fast?

1. Memory Management and Binary Processing
2. Cache-aware computation
3. Code generation



Why Spark?
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Easy to UseFast



What Makes Spark Easy-to-Use?
Over 80 High-level Operators
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WordCount (Mapreduce) WordCount (Spark)



What Makes Spark Easy-to-Use?
Unified Engine
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Easy to manage, learn, and combine functionality



Analogy
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Specialized Devices Unified Device



What Makes Spark Easy-to-Use?
Integrate Broadly
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Languages:

Data Sources:

Environments:

The Big Data world is diversified



Summary
A brief history of Spark

◦ UC Berkeley’s AMPLab
◦ Spark’s Initial Idea

Spark is fast
◦ In-memory Computation
◦ Tungsten Project

Spark is easy-to-use
◦ High-level Operators
◦ Unified Engine
◦ Integrate Broadly
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