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● Research Design for Statistical Analysis
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● Revisit the Data Science Process

● Data Collection
○ Till SQL 

● Data Processing 
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How to collect data?

● Direct download and load from local storage

● Generate locally via downloaded code (e.g., simulation)

● Query data from a database.

● Query an API from the intra/internet

● Scrape data from a webpage



API - Application Programming Interface

Mechanisms that enable two software components to communicate with 
each other using a set of definitions and protocols. 

Credit: https://aws.amazon.com/what-is/api/



Credit: https://rapidapi.com/blog/api-glossary/api/
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Robots.txt

- Filename used for implementing the Robots Exclusion Protocol,

-  Indicate to visiting web crawlers and other web robots which portions 

of the website they are allowed to visit. 

- Voluntary compliance.





2.1 File Types

General structured data:

• Comma-Separated Value (CSV) files & strings

• Javascript Object Notation (JSON) files & strings

• HTML, XHTML, XML files & strings

Domain-specific structured data:

• Shapefiles: geospatial vector data (OpenStreetMap)

• RVT files: architectural planning (Autodesk Revit)

• You can make up your own! Always document it.
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2.1.1 CSV - Comma Separated Value

Plain text file that stores data by delimiting data entries with commas. 
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Week No, Lecture No, Topic, Objectives, Duration(in minutes)

3, 3, Data Collection and Data Processing, Learn about abc, 
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Data Collection and 

Data Processing
Learn about abc 90



2.1.2 JSON - Javascript Object Notation (JSON) 

Syntax : 

- Data is in name/value pairs
- Data is separated by commas
- Curly braces hold objects
- Square brackets hold arrays

JSON objects are written inside curly braces.



2.1.2 JSON - Javascript Object Notation (JSON) 
Week No, Lecture No, Topic, Objectives, Duration(in minutes)

3, 3, Data Collection and Data Processing, Learn about abc, 

{

   "Week No": 3,

   "Lecture No": 3,

   "Topic": " Data Collection and Data Processing",

   "Objectives": " Learn about abc",

   "Duration(in minutes)": 90

 }



2.1.3 HTML
<!DOCTYPE html>

<html>

<head>

<title>Page Title</title>

</head>

<body>

<h1>This is a Heading</h1>

<p>This is a paragraph.</p>

</body>

</html>



2.1.4 XML (Extensible Markup Language)

- Provides rules to define any data.
- Very self descriptive



2.1.4 XML (Extensible Markup Language)

<announcement>

  <from>Instructor</from>

  <heading>Lecture 3.3</heading>

  <body>Lecture 3.3 on Data Collection and Data Processing is 
released.</body>

</announcement>



DOM ( Document Object Model)

Defines the logical structure of documents and the way a document is 
accessed and manipulated

Definition from : https://www.w3.org/TR/WD-DOM/introduction.html



DOM ( Document Object Model)

Definition from : https://www.geeksforgeeks.org/what-is-document-object-in-java-dom/



2.1.5 XHTML ( EXtensible HyperText Markup Language)

A stricter, more XML-based version of HTML.





2. Data Processing

Lecture content/topics in this section is derived from Prof.John P Dickerson’s lectures in CMSC641



2.1 Libraries



Many Libraries to work with data

- Used for numerical and scientific computing

- Examples : 
- NumPy/SciPy – numerical and scientific function libraries.
- numba – Python compiler that support JIT compilation.
- ALGLIB – numerical analysis library.
- pandas – high-performance data structures and data analysis
- tools.
- pyGSL – Python interface for GNU Scientific Library.
- ScientificPython – collection of scientific computing modules

Credit : Prof.John P Dickerson’s lectures in CMSC641



Commonly used packages

- NumPy

- SciPy

- Matplotlib & Seaborn – plotting libraries 

- iPython via Jupyter – interactive computing 

- Pandas – data analysis library 

- SymPy – symbolic computation library

Lecture content/topics in this section is derived from Prof.John P Dickerson’s lectures in CMSC641



Switch to Jupyter Notebook



In the this lecture,

● Research Design for Statistical Analysis
○ Causation versus Correlation
○ Sampling

● Revisit the Data Science Process
● Data Collection

○ Till SQL 

○ API
○ Scraping

● Data File Types
● Data Processing:

○ Libraries
○ Numpy
○ Scipy
○ Restart pandas .. till datetime


