EEECS Summer Research Internships
School of Electronics, Electrical Engineering and Computer Science
Internships Summer 2020
	Proposed Project Title:  Algorithms, data structures and human values


	Principal Supervisor:  Austen Rainer and Youcheng Sun


	Project Description: 

This project will investigate the relationship between code complexity (however measured) and the implicit or explicit coding of human values, e.g., equity and diversity, privacy, security.

Consider the following simplistic code fragment, which is presented for illustrative purposes:

if gender=‘male’

{...}

else

{...} 

The code explicitly makes a selection operation based on the content of a (simple) data structure. Implicit within this operation is a binary distinction that recognises (and therefore explicitly values) male and !male (rather than, for example, male, female, other, and not stated). There may be good reasons for making such a simplistic distinction but future functionality or usability of the respective software may require a more complex set of values, and hence a more complex data structure (e.g., such as a refactoring of the code into objects that contain an enumerated property for gender) and a more complex algorithm (e.g., a nested set of if statements, or a case or switch statement). The consequent increase in the complexity of code also raise implications for technical debt, unit testing, code smells etc. As complexity increases, so algorithmic efficiency potentially declines; and as the system scales (e.g., to billions of users) so computational demands increase (e.g., computational cycles increase, memory increases). This raises implications for other human values, e.g., environmentally sustainable computing.
Given the above, this internship will investigate the following question.

How are human values intentionally or unintentionally encoded in algorithms and data structures; and what is the impact e.g., on technical debt?

In other words, this internship will investigate the relationship between algorithms (as implemented in code), the choice of data structures (and their content) and requirements relating to human values, e.g., how protected characteristics such as gender, age, disability are encoded into algorithms and data structures. 
The project will identify appropriate source code to analyse (e.g., open source projects), identify appropriate source code analyses tools to use (e.g. SonarQube), identify appropriate measures of complexity and performance (e.g., Big O, code complexity metrics) configure those tools appropriately, and perform large-scale program analyses of the source code, and prepare data for publication. 
The intern would be formally recognised in all publications resulting directly from the work the intern has successfully completed as part of this project, e.g., would be welcome as a co-author on tools papers, or research track papers. We also anticipate at least one grant application resulting from the internship.



	Objectives:

Indicative objectives for the project are:
1. To identify evaluate and select appropriate software tools to use in the project, e.g., SonarQube

2. To identify, evaluate and select appropriate software source code to investigate in the project. The obvious candidates are open source software projects.
3. To identify and apply (e.g., by configuring the code tools appropriately) measures of algorithmic and data complexity.

4. Perform analyses of the source code.

5. Prepare the data for publication.

6. As an advanced objective: to construct and apply measures of complexity to interfaces, such as APIs

7. As an advanced objective: to consider the impact of code complexity, e.g., on technical debt and on code smells.


	Academic Requirements:

The scheme is open to all EEECS Undergraduates (apart from students on the BIT degree pathway and students who are due to graduate this summer)


	GENERAL INFORMATION
Each internship will last between 6-8 weeks and will pay a weekly stipend of £300. 
Accommodation and travel costs are not provided under this scheme.
Start date: May
Duration: 8 weeks 
Location: Computer Science Building, Malone Road.
Further information available at: http://www.qub.ac.uk/schools/eeecs/Research/ 


	Contact detail

Supervisor Name:  Austen Rainer
QUB Address: CSB 03.004, 18 Malone Road
Email: a.rainer@qub.ac.uk
Deadline for submission of applications is Friday, 13th March 2020



