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Course Structure
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13-Jan-26 to 31-Mar-26: 6 lectures (3 hrs) & 6 labs (2 hrs) 3 pre-class quizzes (PCQ), 1 quiz, 1 Tutor-Marked 
Assignment (TMA) and 1 ECA:
(Please always refer to CANVAS for the latest update!)

Assessment Description
Weight 

Allocation
Deadline

Quiz

PCQ 1

6% 

06 Jan 2026 - 13 Jan 2026, 2355hrs

PCQ 2 27 Jan 2026 - 3 Feb 2026, 2355hrs

PCQ 3 24 Feb 2026 - 3 Mar 2026, 2355hrs

Quiz
28 March 2026 (0900hrs) to 
30 March 2026 (2355 hrs)

Assignment TMA 24% 
Thursday, 12 March 2026, 2355 

hours

Examinatio
n

ECA 70%

Start of ECA: Thursday, 02 April 
2026, 12 noon

End of ECA: Sunday, 05 April 
2026, 12 noon

End of ECA Grace Period: 
Monday, 06 April 2026, 12 am

TOTAL 100%

S/N Topic Date & Time Venue

1
Introduction to Data 
Programming

7pm to 10pm, Tue, 
13-Jan-26

HQ BLK C-SR.C.4.16

2 Lab
7pm to 9pm, Tue, 
20-Jan-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

3 Data Management
7pm to 10pm, Tue, 
27-Jan-26

HQ BLK C-SR.C.4.16

4 Lab
7pm to 9pm, Tue, 
3-Feb-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

5
Data Types and 
Structure

7pm to 10pm, Tue, 
10-Feb-26

HQ BLK C-SR.C.4.16

6
Lab (Rescheduled 
due to CNY)

10am to 12pm, Sat, 
21-Feb-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

7 Data Manipulation
7pm to 10pm, Tue, 
24-Feb-26

HQ BLK C-SR.C.4.16

8 Lab
7pm to 9pm, Tue, 
3-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

9 Data Munging
7pm to 10pm, Tue, 
10-Mar-26

HQ BLK C-SR.C.4.16

10 Lab
7pm to 9pm, Tue, 
17-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom

11 Data Scraping
7pm to 10pm, Tue, 
24-Mar-26

HQ BLK C-SR.C.4.16

12 Lab
7pm to 9pm, Tue, 
31-Mar-26

ICT233_JAN26_T01 -> 
Virtual Class -> Zoom



Learning Outcomes
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By the end of this course, you should be able to: 

Knowledge & Understanding (Theory Component)
• Develop analytic mindset to understand and interpret datasets
• Analyze HTTP and design parsing methods for information retrieval
• Apply Object-Relational Mapping (ORM) to manage information between objects and databases
• Compose and utilize query languages for information retrieval from databases

Key Skills (Practical Component)
• Perform ETL (Extraction, Transformation, Loading) and calculations using Python and Pandas
• Develop programs to perform CRUD operations on database information
• Formulate communication methods for exchanging information over the WWW
• Conduct effective data visualization



Learning Resource

• Official Slides

Canvas ICT233 L01 Group under Modules

• Additional Materials

Canvas ICT233 T01 Group under Modules

• Study Guide

ICT233 Study Guide

• Recommended Textbook

Dale, K. (2022). Data Visualization with Python 
and JavaScript: Scrape, Clean, Explore, and 
Transform Your Data. " O'Reilly Media, Inc.".

Severance, C. (2016). Python for everybody: 
Exploring Data using python 3. Charles Severance.
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• Tips!

1. Study with the slides first!

2. If you wish to deepen your 
understanding, go for the study 
guide and attempt formative 
assessments

3. If you really want to achieve the 
best, go for the recommended 
textbook which includes all the 
details



Plagiarism and Collusion

• SUSS views academic plagiarism/collusion as a serious 
matter and actions will be taken on both parties in 
plagiarism/collusion

• Submitted assignments shall go through SUSS plagiarism 
detection software

• We go extra miles to catch the cases, so DO NOT try ☺
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Introduction to Data Programming
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Learning Outcomes

At the end of this unit, you are expected to be able to: 

• Recap using Python programming language to retrieve, create and update data via a variety of data 
sources and file types 

• Reflect on the various techniques of processing and parsing information, e.g. using regular 
expression libraries to recognise and process text patterns 

• Understand how information is presented, delivered and consumed on the internet via http 
Hypertext Transport Protocol (HTTP) 

• Understand the concept of web services as a means to provide and exchange information between 
consumers and providers of information 

• Appreciate the architectural philosophies behind web services 

• Know the popular data formats (XML, JSON) and their relevant usage patterns in information 
retrieval and exchanges
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ETL Process
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Business Reporting



ETL Process
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Extract
• Extract raw data from various source systems e.g. databases, APIs, flat files, or other data repositories.

Transform
1) Data Cleaning: Removing errors, duplicates, and inconsistencies.
• misspellings, incorrect values, missing data, or non-standard formats
• e.g. inconsistent date formats "2024-08-14" vs. "14/08/2024".
2) Data Integration: Combining data from different sources into a unified format.
3) Data Transformation: Sorting, filtering, aggregating, or enriching the data.
4) Data Normalization: Standardizing data to ensure consistency.
• organizing data into tables to reduce redundancy
• ensure that similar data is stored in a uniform manner

Load
• Load transformed data into the target system e.g. data warehouse or database
• Facilitate easy querying and analysis.



ETL Process
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Using Python for Data Processing
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➢ Setting Up Environment

1) Python (https://www.python.org/) 

2) Anaconda (https://www.anaconda.com/download) 

3) Jupyter Notebook

Python Primer Exercises – Pandas for Everyone Appendix

1) Installation

2) Command Line

3) Project Template

4) Using Python

5) Working Directory

6) Environment

7) Install Package

https://www.python.org/
https://www.anaconda.com/download


Using Python for Data Processing
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➢ Setting Up Environment

Create New Jupyter Notebook Document 



Using Python for Data Processing
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➢ Using Python to Read and Write Data

1) Getting Data

2) Dictionary and JSON format

3) CSV, TSV, Other formats

Python Primer Exercises – Pandas for Everyone Appendix

1) Import libraries

2) List

3) Tuples

4) Dictionaries

5) Slicing Values

6) Loops

7) Comprehensions

8) Functions



Using Python for Data Processing
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➢ Using Python to Read and Write Data

• Getting Data

• Dictionary and JSON (JavaScript Object Notation) format

(             )



Using Python for Data Processing
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➢ Using Python to Read and Write Data

• CSV, TSV, Other formats - Input

(        )



Using Python for Data Processing
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➢ Using Python to Read and Write Data

• CSV, TSV, Other formats - Input



Using Python for Data Processing
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➢ Using Python to Read and Write Data

• Output CSV file as Dictionary

• Output Python Dictionary as CSV file



Using Python for Data Processing
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➢ Regular Expression

• String Operations

• String & Number Formatting

• Regular Expressions – Special Characters

• Escape Characters
(                                                                                          )                  

(                                                                                                     )                  

(                                                                                                     )                  

(                                                                                                          )                 

(             )                  

(             )                  

(                           )                  



Using Python for Data Processing
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➢ Regular Expression

• https://docs.python.org/2/library/re.html

Download the data file from https://www.py4e.com/code3/mbox-short.txt and save the file in the 
same directory where you run the Python program. The mbox-short.txt file looks like this: 

https://docs.python.org/2/library/re.html
https://docs.python.org/2/library/re.html
https://www.py4e.com/code3/mbox-short.txt
https://www.py4e.com/code3/mbox-short.txt
https://www.py4e.com/code3/mbox-short.txt


Using Python for Data Processing
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➢ Regular Expression

• http://www.rexegg.com/regex-quickstart.html

• Regular Expressions – Special Characters

• Escape Characters

The Regex Cheat Sheet at http://www.rexegg.com/regex-quickstart.html provides a good reference 
of most regular expressions. Here is a partial listing:

http://www.rexegg.com/regex-quickstart.html
http://www.rexegg.com/regex-quickstart.html
http://www.rexegg.com/regex-quickstart.html


The method findall() returns a list. “\S+@\S+” here means one or more 
non-white space character, followed by “@”, followed by one or more non-
white space character.

We need to modify the search pattern to state that the first and the last 
character of the email string must be either an upper or lower case letter, 
or a number. In regular expression, the format “[a-zA-Z0-9]” fulfills the 
purpose. The revised regular expression is:

The code with the revised regular expression should produce output as 
follows:

If we want to extract just the domain name of the email addresses, we can 
simply add parentheses to the regular expression, like this: '[a-zA-Z0-
9]\S*@(\S*[a-zA-Z0-9])'

Using Python for Data Processing
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➢ Regular Expression

• http://www.rexegg.com/regex-quickstart.html

• Regular Expressions – Special Characters

• Escape Characters



Using Python for Data Processing
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➢ Regular Expression

• Regular Expressions Special Characters



Data Processing via Internet
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➢ Reading Web Page Using HTTP

• HyperText Transport Protocol – HTTP

HTTP is basically a set of rules to facilitate the transfer and exchange of files on Web pages on the internet.

• Getting web data with Sockets



Data Processing via Internet
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➢ Reading Web Page Using HTTP

• HyperText Transport Protocol – HTTP

HTTP is basically a set of rules to facilitate the transfer and exchange of files on Web pages on the 
internet.

• Using urllib

      - Text

      - Image

• Parsing Web Pages Using Regular Expressions

The program gives us a list of all the strings that match the regular expression, returning the link 
text between the double quotes.



Data Processing via Internet
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➢ Using Web Services

• Parsing XML



Data Processing via Internet
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➢ Using Web Services

• Parsing JSON

(                     )                  

(                                                                                           )                  



Data Processing via Internet
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➢ Using Web Services

• Parsing Data from Web Services

(                                                                             )                  

(                                                                  )                  



Data Processing via Internet
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➢ Application Programming Interfaces

• Service-Oriented Architecture (SOA)



Data Processing via Internet
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➢ Application Programming Interfaces

• Representational State Transfer Architecture 
(REST) - REST is an architectural style that defines 
a set of constraints and properties based on HTTP 
protocol. Web services that follow the REST 
architecture style are known to be RESTful. 

When a request made to the web resource’s URI, the user gets 
a response in certain data format. At the same time, it allows 
the user to remotely create, read, update and delete (CRUD - 
the four basic functions of persistent storage) them. When 
HTTP is used, the operations available are the common GET, 
POST, PUT, DELETE methods.

(                )                  



Learning Outcomes

At the end of this unit, you are expected to be able to: 

• Recap using Python programming language to retrieve, create and update data via a variety of data 
sources and file types 

• Reflect on the various techniques of processing and parsing information, e.g. using regular 
expression libraries to recognise and process text patterns 

• Understand how information is presented, delivered and consumed on the internet via http 
Hypertext Transport Protocol (HTTP) 

• Understand the concept of web services as a means to provide and exchange information between 
consumers and providers of information 

• Appreciate the architectural philosophies behind web services 

• Know the popular data formats (XML, JSON) and their relevant usage patterns in information 
retrieval and exchanges
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suss.edu.sg

Thank you!

Q&A
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