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Module 11: Data Visualization Tools
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Overview and learning outcomes
Data visualization tools have flooded the market since mid-2010s. The market is in a booming and consolidation stage right now, with several key products merging as market leaders. In this module, we will:
1. Explore data visualization tools and market.
2. Categorize data visualization systems and tools.
3. Describe major tools including Tableau, Power BI, Google Charts, D3.
4. Describe three basic techniques (HTML/CSS, SVG, and Canvas) to create web-based data visualizations.
5. Investigate web-based frameworks for data visualization, charting, and dashboarding.
This module is related to course level learning outcomes 2.
Task list
1. Complete the required readings and the lecture notes listed in learning materials. Use the questions in “Research and Discuss” section to guide your readings. 
2. Research and discuss: Use these questions to guide your readings and conduct your own research if necessary. There is no submission on these questions, but you are welcome to discuss them and report your findings in the discussion board if you feel the need.
a. Find and review some popular tools in the following categories
i. Self-service analytical apps with strong visualization support
ii. JavaScript libraries for creating interactive data visualization web applications
iii. Simple and direct visualization generation tools
iv. Cloud-based dashboard development tools
b. If you have experience with both Power BI and Tableau, what is your take on these two tools? Some public opinions in favor of Power BI:
i. https://www.blumshapiro.com/insights/4-reasons-power-bi-is-better-than-tableau-qlik-sense/ 
ii. https://www.selecthub.com/business-intelligence/tableau-vs-qlikview-vs-microsoft-power-bi/
3. Complete lab 6 (not required for submission). Please see the lab guide.
Learning materials
1. Core readings: 
a. Understand the industry; compare tools
i. Compare 6 Types and 14 Data Visualization Tools (updated in 2021) https://www.finereport.com/en/data-visualization/compare-6-types-and-14-data-visualization-tools.html
ii. G2 Crowd Grid (the grid is in the top left of the page): including visual focused software https://www.g2crowd.com/categories/data-visualization and self-service BI tools like Tableau https://www.g2crowd.com/categories/self-service-business-intelligence
b. Does the tool matter? An interesting read: https://source.opennews.org/articles/what-i-learned-recreating-one-chart-using-24-tools/
c. Data Visualization with Web Standards http://tricedesigns.com/data-visualization-with-web-standards/ 
d. JavaScript frameworks and libraries 
i. Understanding front-end data visualization tools ecosystem in 2021 (Focus on category 1, 2, and 5): https://cube.dev/blog/dataviz-ecosystem-2021/ 
ii. https://hackernoon.com/10-javascript-charting-libraries-data-visualization-b77523d23372 
2. Additional resources and readings: some more good readings. More can be found in the lecture notes. Find your own resources and conduct your own research if necessary.
a. Top visual tools evaluation
i. The Best Data Visualization Tools for 2019 https://www.pcmag.com/picks/the-best-data-visualization-tools - read the article and follow the links to learn about key tools 
ii. https://www.datamation.com/big-data/data-visualization-tools/ 
iii. http://www.computerworld.com/article/2506820/business-intelligence/business-intelligence-chart-and-image-gallery-30-free-tools-for-data-visualization-and-analysis.html 
b. Simple tools exploration
i. http://selection.datavisualization.ch - an interactive tool to explore mainly web based solutions.
ii. https://www.visualisingdata.com/resources/ 
c. MS data visualization tool choices: http://sqlserverbiblog.files.wordpress.com/2013/04/data-visualization-choices-dav-204-4089.pdf
d. Tableau vs. Power BI
i. https://www.betterbuys.com/bi/tableau-vs-power-bi/
ii. http://www.softwareadvice.com/bi/tableau-alternatives/ 
iii. https://mspoweruser.com/microsoft-responds-to-tableaus-criticism-on-power-bi/ 
e. https://www.slideshare.net/philogb/exploring-web-standards-for-data-visualization
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