
Lecture 13:
Heterogeneous Data &
Heterogeneous Users 

CMSC 25910

Spring 2024

The University of Chicago
1



Interfaces and
data diversity
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Data validation

• Are we considering all possible formats of the data?

• Are we forcing one answer when more than one applies?
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Data validation

• Are we properly surfacing data errors?
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Handling names in computer systems

• What policies should we enforce for names?
• Which fields are offered? Which are required?

• What minimum/maximum lengths do we allow?

• Which characters are permitted?

• What is our validation logic?



Image taken from: Catherine D’Ignazio and Lauren F. Klein, Data Feminism, The MIT Press, 2020

Interfaces forcing an identity

• Facebook required a binary gender upon initial registration
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Image taken from: Catherine D’Ignazio and Lauren F. Klein, Data Feminism, The MIT Press, 2020

Facebook’s first attempt to do better
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Image taken from: Catherine D’Ignazio and Lauren F. Klein, Data Feminism, The MIT Press, 2020

Facebook’s improved attempt (free text)
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Facebook’s current registration interface
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Facebook’s current registration interface
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Facebook’s current registration interface
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Inferring identity

• Twitter guesses your gender if you don’t provide it
• From: https://reclaimthenet.org/twitter-assumes-gender-ads 
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https://reclaimthenet.org/twitter-assumes-gender-ads


Who can access data in 
an interface?

13



Data access

• Slack: administrators can delete others’ public messages

• Slack: administrators cannot access direct messages

• Zoom: administrators can request people unmute / turn on video

• Zoom: participants visible in meeting, but not in webcast

• Zoom: administrators can (retroactively) see participant times

• Unix OS: administrators can see everything
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Stopping abuse
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Anti-abuse

• Who chooses to block people?
• On many sites, users can block others

• Slack doesn’t let a user block another
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Retrospective editing

• Can you change what you’ve said in a platform after the fact?
• Is there a marker? How do we balance accountability and privacy?
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Retrospective editing

• Can you change what you’ve said in a platform after the fact?
• Is there a marker? How do we balance accountability and privacy?

Image taken from: Günce Su Yılmaz, Fiona Gasaway, Blase Ur, Mainack Mondal. Perceptions of Retrospective 
Edits, Changes, and Deletion on Social Media. In Proc. ICWSM, 2021 18



What are your goals?
What are your 

responsibilities?
(Business vs. user goals)
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Accessibility



Crucial considerations

• Cognitive impairments
• Illiteracy

• Memory difficulties

• Visual impairments
• Sightedness

• Color-blindness

• Dexterity impairments

• Hearing impairments



The importance of “alt” text

• <img src="dog.jpg" alt="picture of dog" />

• This is what screen readers use!



The importance of video captions



The importance of fonts and text

• Websites / apps should still work when magnified to a large size

• Don’t use color to convey meaning
• Screen readers do not interpret it

• High-contrast color combinations

• Don’t include placeholders in form fields

• Make form fields easy to find



Subtitles

• Example from https://www.youtube.com/watch?v=TjPp2TNqRgk 

https://www.youtube.com/watch?v=TjPp2TNqRgk


Subtitles

• Speech-to-text software can generate initial (imperfect) subtitles

• Example file formats:
• SRT (wide support)

• SSA

Images taken from: https://www.checksub.com/subtitle/subtitle-formats-which-ones-to-use/ 



Readability

• Standard metrics for the grade level of text
• https://en.wikipedia.org/wiki/Readability#Popular_readability_formulas

• https://www.online-utility.org/english/readability_test_and_improve.jsp

https://en.wikipedia.org/wiki/Readability#Popular_readability_formulas
https://www.online-utility.org/english/readability_test_and_improve.jsp


Conducting accessibility studies

• Follow accessibility guidelines
• https://developer.gnome.org/accessibility-devel-guide/stable/gad-ui-guidelines.html.en

• Don’t forget to user test with diverse populations that 
accurately reflect all users

• https://www.youtube.com/watch?v=t4DT3tQqgRM

https://developer.gnome.org/accessibility-devel-guide/stable/gad-ui-guidelines.html.en
https://www.youtube.com/watch?v=t4DT3tQqgRM


Internationalization



Translating privacy



Translating privacy



Translating privacy



Translating privacy



Translating privacy



Translating privacy



Representing
Written Language



Representing Text: ASCII (7 bits)

https://simple.wikipedia.org/wiki/ASCII



Extended ASCII (8 bits)

https://www.webopedia.com/definitions/extended-ascii/



Unicode

• Variable-width character encoding
• https://en.wikipedia.org/wiki/UTF-8 

https://en.wikipedia.org/wiki/UTF-8


Availability



Availability

• Are you assuming a technology that people don’t have?
• COVID-19 contact tracing

• Are we assuming constant internet connectivity?
• Are we assuming anything other than periodic connectivity?

• Are we assuming a high-bandwidth connection?
• Are we designing for low-bandwidth situations?

• Does our system adapt to these low-bandwidth situations?

• Are we assuming constant access to electricity?
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Mobile Money
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Mobile Money



Good Intentions
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One Laptop Per Child (OLPC)

• Project centered in the MIT Media Lab ~2005
• Funding came from companies like AMD, eBay, Google, Marvell, etc.

• Goal: Transform education around the world in part by distributing 
electronic devices around the world
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Failure of One Laptop Per Child (OLPC)

• US-centric worldview; expensive; focus on computers (to the 
detriment of other concerns); minimal availability of software; 
problems with maintainability; minimal training/infrastructure; 
over-adherence to FOSS; negative environmental impacts; bugs
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Legacy Systems



Legacy systems and legacy code

• A shocking amount of code written in languages like Fortran 
and COBOL is still in use!

• A shocking number of mainframe systems are still in use

• How do we deploy modern protections and modern 
performance enhancements to these systems?

• For example, what if we want to roll out two-factor authentication?
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