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How Do Other Data Sources Compare with 

Working with Real-Time Data? 
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Students' Expected Benefit of Learning New Technologies 

Definitely no benefit Unlikely to benefit Neutral Would benefit Definitely would benefit

Results from a survey of 442 undergraduates indicate that students find Real-Time Data 
very beneficial. Note that Real-time Data is readily compatible with other technologies. 

What is the Solution? 

The RealTimeWeb Project 
Centrally Hosted, Curated 

Gallery of Client Libraries 
We offer a number of Data Sources: 

• US Weather Forecasts 

• Reddit Content 

• Global Earthquake Reports 

• Yelp™ Reviews 

• Stock Information 

• Magic the Gathering™ Cards 

In multiple languages: 

Racket 
 

Python 
 

Java 

Complete with documentation, usage guides, and 
assignment ideas! 

http://mickey.cs.vt.edu/realtimeweb/ 

Novice-friendly, Highly-accessible 

Client Libraries 
A Client Library offers students simple methods: 
 
 
Which return well-structured data: 

(get-weather “Newark, DE”) 

Complicated input formulation, HTTP requests, and response 
parsing is safely abstracted away! 

What is our advantage? 

The Local Data Cache 
Client Libraries have a static key-value store that transparently maps inputs 
to local data, simulating online behavior. This offers many useful properties: 

• Idempotency: Real-time data changes rapidly 

• Consistency: Web API interfaces change without warning. 

• Connectivity: Networks can be unstable, especially for off-campus 
students. Even momentary disconnects can be frustrating for beginners. 

• Efficiency: Network communication is slow; even worse, many servers 
throttle users to balance their load. 

• Malleability: Web data is unpredictable and uncontrollable. 

Online Client Library 

Prototyping Tool 
Do you have a data source you want 
to use? The RealTimeWeb site has an 
online prototyping tool that enables 
rapid Client Library development 
from a simple JSON-based 
specification. Fully-functioning code 
can be simultaneously generated in 
three different languages, all from the 
same specification! 

What’s Wrong with Introductory 

Computer Science Assignments? 
Programming projects in introductory courses remain mostly 
divorced from the web-based world we live in, negatively 
influencing student’s perception of Computer Science. 

Many competent students leave the major because they are 
discouraged by the lack of relevance for what they learn[1], 
and non-majors have limited time and space to explore CS. 

How Do We Know 

If RealTimeWeb Works? 

What Are We Planning for 

The Future? 
• Apply to Big Data 
• New languages (e.g., JavaScript and Blockly) 
• More data sources (e.g., sport statistics, census data) 
• More robust code generation (e.g., automatic test coverage) 

What do rich, web-based 

RTW Assignments Look Like? 
• Students can poll the USGS Earthquake 

Service to create a live map of 
earthquakes around the world, such as the 
one on the right. 
 

• Social link-sharing website Reddit 
aggregates and organizes interesting 
content from around the web, including
   news and social media. Students can choose a feed from Reddit and use basic string-
manipulations to analyze discussions on politics, religion, science, and much more. 
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Environment 

Learner Past Experience Future Needs 

Meanwhile, Situated Learning Theory dictates that learning be a 
function of activity, context, and culture. To become experts, novices 
have Authentic Experiences built on past knowledge, drawn from 
the surrounding world, and applicable to future needs[2]. 

So how can we give these novice students interesting situated experiences that draw 
on relevant, modern skills using Real-Time Data, without overwhelming them? 

Real-Time Data 

Working with distributed, real-time data is offers relevant and 
authentic experiences, but working with it is difficult, and usually 
reserved for advanced courses that non-majors never see. 
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Client Library Student Code 

Post-course Survey 
Students responded very 
favorably to RTW 
assignments compared to 
traditional ones 
 
Demographics 
• 150 students 
• 48% response rate 
• 12% Women 
• 60% CS-2 
• 40% Freshmen 
• 35% Sophomore 
• 20% Junior 
• 68% Computer Science 0% 20% 40% 60% 80% 100%
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