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Instructor

Steven Bergner [he/him]
PhD, Computing Science | Simon Fraser University
Term Lecturer | Computing Science
Director of Data and Analytics | SFU’s Big Data Hub

10+ years of research and working experience in scientific 
visualization, machine learning, and data science
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Instructor

Zhengjie Miao [he/him]
PhD, Computing Science | Duke University
Assistant Professor | Computing Science | Simon Fraser University

Assistant Professor at SFU specializing in data management, AI, 
and human-data interaction. Innovator of algorithms and tools 
that enhance data science workflows.
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2025-01-07

Questions Yes
Are you satisfied with lab courses? 91%
Are you satisfied with co-op office support? 87%
Are you satisfied with academic team support? 91%
Do you feel a sense of community in your cohort? 72%
Are you happy with your decision to pursue the program? 93%

MPCS Remote Teaching Survey

55 Responses 
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Questions Yes
Are you satisfied with lab courses? 91%
Are you satisfied with co-op office support? 87%
Are you satisfied with academic team support? 91%
Do you feel a sense of community in your cohort? 72%
Are you happy with your decision to pursue the program? 93%

MPCS Remote Teaching Survey

55 Responses

1. Discord workspace

2. In-ClassDiscussion

3. GroupAssignments
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Outline

What is Data Science?
Data Science Lifecycle
4 Questions Data Scientists Can Answer
The “Data Science” term: buzzword?
Course Structure
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What is Data Science?
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Computer Science vs. Data Science
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What When Who Goal

Computer Science 1950- Software Engineer Write software to make computers work

Plan è Design è Develop è Test è Deploy è Maintain

Collectè Clean è Integrate è Analyze è Visualize è Communicate

New possible trend: AI-enhanced Data Science ?

What When Who Goal
Data Science 2010- Data Scientist Extract insights from data to answer questions
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New Skillset
Example Questions
◦ How popular will this new product be? (Predictive Model)
◦ Which features should be added? (A/B Testing)
◦ Who are the potential customers? (Recommendation System)
◦…
What skills are needed to answer 
these questions?
◦ Programming Skills
◦ Machine Learning/Statistics
◦ Domain Knownledge

DrewConway’sVennDiagramof DataScience

Research 
Skill
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SFU MPCS Big Data Curriculum

Term 3
(3 credits)

Term 4
(9 credits)

Machine Learning + Big Data Lab 1

Big Data Lab 2

CO-OP

Three Elective Courses

Term 1
(9 credits)

Term 2
(9 credits)

Data Scientist, Data Engineer, Machine Learning Engineer,
etc.

ML/Stats and Big Data
Skills

2025-01-07

Engineering and Data Science
Skills

Domain Knowledge and Research
Skills

Go
Deeper!!!
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Data Science Lifecycle
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The entire workflow is iterative

Two ways to produce questions
◦Start with questions and then collect the related data
◦Start with data and then think about the questions that can be answered

Data Science Lifecycle (High-Level)

Ask Questions

Obtain Data

Data Products 
Reports 
Decisions

2025-01-07

Data Processing 
Pipeline
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Data Processing Pipeline
What you think you do?

What you really do?

Analysis/ 
Modeling

Cleaned 
Data

Predictive 
Model

Analysis/ 
Modeling VisualizationData 

Cleaning
Data 

Integration
Data 

Collection
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4 Questions Data Scientists Can Answer

https://thelead.io/data-science/what-types-of-questions-can-data-
science-answer/

At Least
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Is This A or B?

2025-01-07

Classification Algorithms 
Examples
◦ Is this an image of a cat or a dog?
◦Will this customer renew their subscription?
◦Will this tire fail in the next thousand miles?

1. Which company do you work at?
2. Why does your company care about this question?
3. What data do you need to answer this question?
4. How do you evaluate how good your solution is?
5. What data product do you plan to build?
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Is This Weird?

2025-01-07

Anomaly Detection Algorithms 
Examples
◦ Is this transaction a fraud?
◦ Is this combination of purchases very different from what this customer 

has made in the past?
◦Are these voltages normal for this season and time of day?

1. Which company do you work at?
2. Why does your company care about this question?
3. What data do you need to answer this question?
4. How do you evaluate how good your solution is?
5. What data product do you plan to build?
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How much or How Many?

2025-01-07

Regression Algorithms 
Examples
◦How many new followers will I get next week?
◦What will the temperature be next Tuesday?
◦What will my fourth quarter sales in Canada be?

1. Which company do you work at?
2. Why does your company care about this question?
3. What data do you need to answer this question?
4. How do you evaluate how good your solution is?
5. What data product do you plan to build?
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How Is This Organized?

2025-01-07

Clustering Algorithms 
Examples
◦Which shoppers have similar tastes in products?
◦Which viewers like the same kind of movies?
◦Which printer models fail the same way?

1. Which company do you work at?
2. Why does your company care about this question?
3. What data do you need to answer this question?
4. How do you evaluate how good your solution is?
5. What data product do you plan to build?
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The “Data Science” term: buzzword?
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What is a Buzzword?

2025-01-07

No clear definition

No big breakthrough on the technical side

No respect for the people who have been working on
this kind of stuff for years

Data Science was a Buzzword (before 2018)
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Is Data Science Only a Buzzword?

What’s New?
◦ The combination of the three skills
◦ Lots of data about many aspects of our lives
◦ Infinite computing power (due to cloud 

computing)
◦ The need for data science is not only in the 

tech giant, but everywhere
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Is Data Science Over-Hyped? Not Any More

Where is “Data Science”?! 
Where is “Big Data”?
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AI is the new hype, but…

Google
NeurIPS 2015
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Course Structure
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What’s This Course About?

Goal
(Fill the data science skill gap)

Breadth
(Know something of everything)

• Lectures (principles and core concepts)
• Assignments (easy-medium difficulty)

Depth
(Know everything of something)

• Final project (dive into one problem) – 8 weeks
• Blog post of final report (dive into one concept)
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SFU Big Data Science Publication
(https://medium.com/sfu-big-data) 1300+ Followers; 100,000 visits in 3 months;
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Final Project
Proposal Phase (1wk) 
Milestone (3wks)
◦ Student presentation

Final Project Presentation (4wks)
◦ Best Project Awards
◦ Get feedback from MPCS Big Data Advisors
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Course Topics

2025-01-07

1. Introduction to Data Science (1 week)
2. Data Preparation (1 week)
3. Visualization (2 weeks)
4. Statistics (2 weeks)
5. Practical Machine Learning (2 weeks)
6. Deep Learning / Gen AI (2 weeks)
7. Responsible Data Science (1 week)
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Data Preparation
Do you know data integration?

Disclaim:The point is to show the power of data integration 
rather than encourage you to work on De-Anonymization.
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Visualization
• Do you know visualization principles?

• Without knowing the principles,

• you might make mistakes like this!
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Statistics
Do you know correlation ≠ causality?
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Practical Machine Learning

JIANNANWANG - CMPT733

Do you know ML explanation?

Which model are you going to choose?

A B

Bird: 99.0% Bird: 99.9%

Because it has 
wings and a beak

Because it is white 
and the background 
is blue
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On the use of Generative AI tools
• LLM – Large Language Model (e.g., ChatGPT)

• 40% of respondents in Anaconda’s survey say their companies are working on 
internal generative AI tools, such as LLMs

• About half data practitioners reported they have spent more time on GenAI tools 
compared to last year

• It is still a tool, like any tool it has strengths and weaknesses
• You may explore its uses

• However, do NOT take its responses blindly
• For some questions it works well and some very poorly

• You need to know when it is wrong

Tuesday Hadden | Head of Illustration



Marking Scheme

2025-01-07

Assignments: 10 x 4% = 40%
Blog post: 8%
In-lab exercise: 5%
Final Project: 47%
◦ Proposal (2%), Milestone (15%), Poster (15%), Report (15%)
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Major Deadlines

When What

Every Friday Assignment Due

Tuesday, Jan14 Form a team (3-5 members)

Friday, Feb 7 Blog Post on Medium

FridayFeb,14 Final Project Proposal

Wednesday, Mar 5 Final Project Milestone

Tuesday, April 8 Final Project Presentation Session

April 11 Final Project Video/Code/Report Submission
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Lectures/Labs

2025-01-07

Lectures
◦ Tuesday 10:30 AM - 12:20 PM

“Lab” Hours
◦ Lab G101: Wed 11:30 AM to 1:20 PM (Instructor + TA)
   Fri 11:30 AM to 1:20 PM (TA) 
◦ Lab G102: Wed 1:30 PM to 3:20 PM (Instructor + TA) 
   Fri 1:30 PM to 3:20 PM (TAs)

You can use your own computer for most of the work in the course.
You can use the lab machine – lots of space, compute, and availability.
You can also access the lab cluster (http://cluster.cs.sfu.ca/) (Credit:GregBaker)

Steven Bergner & Zhengjie Miao - CMPT 733 38

http://cluster.cs.sfu.ca/)


Communications

2025-01-07

Web page
◦ Link: https://coursys.sfu.ca/2025sp-cmpt-733-g1/pages/ 

Course information, lecture notes, and assignments

Google form
◦ Link: http://tiny.cc/9qw2vz
◦ Provide anonymous feedback to improve courses

CourSys Discussion Forum
(Available from Jan - Apr 2025)

◦ https://coursys.sfu.ca/2025sp-cmpt-733-g1/forum/
◦ Questions and discussions outside of lab times
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Policy

2025-01-07

Don’t be Late
◦ Everyone has a total budget of 2 days to be used on assignments
◦ Once it is used up, 20% penalty per day for each late day

Don’t Cheat
◦We will do plagiarism check
◦ If you got caught, your final mark would be deducted by 30%

If you are struggling, let us know!
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The Last But Not The Least

Data science could be harmful
◦ Kill jobs, increase inequality, threaten democracy

Don’t be evil!

or
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Assignment 1: Web Scraping

2025-01-07

2 Part Assignment, obtain info from 2 sources:
a) From departmental website
b) From course outline DB via web interface
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