17-313: Foundations of Software Engineering
Homework 5: Quality Assurance for the People

In this assignment, you will carefully consider and engage in several QA-related processes to evaluate
and look for defects in your prototype Mayan-EDMS-based undergraduate admissions system. The goals
of this assignment are:

e Explain the predictions of a Machine Learning Model, and reason about their implications.
e Build a checklist to assist you in performing code review. Put the checklist into practice by
following it to perform code review on a commit in your teams’ project history

Project Context and Tasks

Quality Assurance is a critical part of software development. Although you have been testing your new
undergraduate admissions system this whole time, you are now setting out to establish a sustained QA
practice that can be used moving forward as you iterate over and continue to improve your system.

ML Model Assessment

In the last homework assignment, you created a Machine Learning model. Your CTO is seriously
considering adding it into your product. However, before announcing it as a feature, she wants to
ensure that your team has a deep understanding of how the ML model is working, as well as that it is
tested with respect to any concerns that may have surfaced previously.

For this task, your team is tasked with writing a data-driven report for your CTO. You should evaluate
the model, test outcomes, present your findings, and discuss them.

Your first task to present a data-driven analysis of the predictions that your model is making. You will
do this using the What-If tool we have previously looked at in the recitation.

Run this tool on your model, and collect data on how the model is making predictions. You need to
follow the instructions provided in the recitation as well as the starter code (Python Notebook).

As indicated in the recitation, you should use Google Colab to run the tool.

If you have issues setting up the What-If tool, you can contact the course staff only after you have
made a fair attempt to make it work.

You should also this data to report on the behavior of the ML recommendation system. This step will
allow your company to ensure that the ML is working properly. However, you are also concerned with
fairness. You should also include in your report a data-driven analysis of the fairness of your algorithm.
To analyze the fairness, you should remember the fairness discussion we had in class, based on this tool:

https://research.google.com/bigpicture/attacking-discrimination-in-ml/
https://pair-code.github.io/what-if-tool/ai-fairness.html



https://web2.qatar.cmu.edu/cs/17313/rec/recMLFair.pdf
https://colab.research.google.com/
https://research.google.com/bigpicture/attacking-discrimination-in-ml/
https://pair-code.github.io/what-if-tool/ai-fairness.html

Finally, you report should include a recommendation if you want to use the ML, scrap it, or make
specific improvements before rolling it out. Specifically, your report should include the following
information:
e Data-driven analysis of the predictions the model is making.
e Any concerns you have about the quality of the predictions in light of this data.
e Any features in the data you are concerned about from a fairness perspective. HINT: you might
want to consult your last homework when considering this.
e A data-driven analysis of the interplay between these features and your ML model. There are
various ways to do this, but a simple approach might consider the following:

o Distribution of this feature in your dataset.

o Distribution of this feature in your accepted and rejected recommendation populations

o Relationship between this feature and your false positives and false negatives.

e Based on this data, you should consider what is the fairness strategy that you are trying to
achieve. You may use one of the fairness strategies we considered in class, or define your own.
If you define a new fairness strategy, you should describe it, and present why you think it is a
better fit than any of the existing strategies for this product.

e If you are not happy with the performance of the system, based on the data you have collected,
you should do the following:

o Report on what aspects of the system you are unhappy with

o lterate your model 1 iteration, and see if you can improve its performance. Most likely,
this will NOT be enough to fix it, but your goal in this assignment is to learn enough to
make a reasonable estimate of the effort needed to fix the model.

o Make an estimate of how long it will take to bring the model up to acceptable
performance. This can be a “T-Shirt” estimate (e.g., S/M/L/XL) but it should also include
completion criteria. This will look like specific thresholds that your model should achieve
before you would be comfortable shipping it as a part of your product.

e At the end of this report, make a recommendation to your CTO. This recommendation should be
one of the following:

o ltis good enough to use now, we should ship it.

o Itis not good enough to ship, but we have a plan to improve it

o We don’t feel comfortable shipping this feature, we should scrap it.

Individual Code Review

Code or commit review is an important part of development at many modern companies. Your team
realizes it’s been a bit lax in this process, and resolves as part of your new commitment to QA process,
to catch up.

First, to enhance review productivity, you should create a code review checklist. For this assignment,
you will be (individually) creating such a checklist that will support you in performing effective code
review.

A good checklist will not duplicate the issues that can be found via static analysis, but instead focuses on
issues that humans are better at recognizing, such as design, readability, etc. Your checklist should also
balance being thorough, but not so long that it is impractical.

Then, use that checklist as a guide to perform a commit review on a historical commit from your
homework repository. To do this, individually, select a prior commit performed by someone else from
your project history, and perform a lightweight code review. Ideally, everyone on your team will be able
to select a different commit; contact the course staff if this is not the case.



Deadlines and Deliverables

This homework has one (1) deadline and two (2) deliverables.

The first deliverable (Tuesday, Oct 25th) is for the group deliverable: the report on the ML model. The
second deliverable (Tuesday, Oct 25th) is for the individual deliverables: your individual code review
checklist, and a code review performed on someone else’s historical commit to your repository.

Part A: ML Explainability — Group (due Oct 25) — 60 points (60%)

For this deliverable, you will be collecting data, and writing a report. The report should include the data
you collect as well as your interpretation of the data.

First, you should collect data by running What-If on your ML model from the last homework. You should
present the results of this as data in your report.

Then, you will interpret the data to explain why your machine learning model is making predictions.
This information should include the features that provide the most predictive power.

You should also evaluate your machine learning model considering fairness issues. You will evaluate the
performance of your model with a specific target fairness strategy in mind, and if you are unhappy with
the fairness of the model, you will come up with thresholds that you feel the model must meet before
you would feel comfortable using it. Based on your findings, you should recommend one of three
options. You might feel that the Model is good enough to deploy as is, you might recommend specific
changes before you deploy, or you might recommend it not be deployed at all.

Submit this report as a PDF on Gradescope.

Part B: Code Review — Individual (due Oct 25) — 40 points (40%)

For this deliverable, you should submit your code review checklist. It need not be lengthy; it absolutely
shouldn’t be more than a page. The checklist should focus on finding issues that cannot be found via
static analysis.

Including in your checklist PDF a link to the commit in your repository where you performed your
review. You must provide at least one comment on the commit that indicates that you have checked it
against your checklist (this is to help us grade!); if you identify issues, either via your checklist or
otherwise, constructively and concisely comment on those as well.

Submit your checklist, including a link to your reviewed commit, as a PDF on Gradescope.



