
SI 579 
Building Interactive Applications 

 

Official Course Description 
This course introduces tools and techniques for building user interfaces that are reactive and 
responsive. It covers a variety of design heuristics for creating interfaces that are usable and 
accessible. It also teaches software design patterns to implement user interfaces at scale. 

Grading 
Grades are out of a maximum of 1,000 points: 
 

- 4 problem sets: 300 points (75 points each) 
- Midterm exam: 100 points 
- Final exam: 200 points 
- Midterm project: 100 points 
- Final project: 200 points 
- (bonus): +5 points if 90% of the class fills out end of semester course evaluations 

 
This class is not graded on a curve. The grade/point breakdown is as follows: 

Course Tools 
We will use several tools in this course, all of which are free: 

- Dropbox Paper for lecture slides 
- Git/Github to version, store, and submit code 
- Visual Studio Code (or the code editor of your choice) as a code editor 

Term: Winter 2021 
Lecture: MW 2:30-4pm ET 
Location: https://umich.zoom.us/j/91573686191 
Instructor: Professor Steve Oney <soney@umich.edu> 
GSIs April Wang <aprilww@umich.edu> 

Rayne Xu <shiyuxu@umich.edu> 
Office Hours: [tbd] 
Support: Join the course Slack channel to ask for assistance 

outside of office hours 

A+ >= 980  B+ >= 870  C+ >= 770  D+ >= 650    
A >= 935  B >= 835  C >= 735  D >= 600  F < 550 
A- >= 900  B- >= 800  C- >= 700  D- >= 550    



- Slack for communication outside of office hours 
 

Mental Health and Wellness 
The University of Michigan is committed to advancing the mental health and wellbeing of its 
students, while acknowledging that a variety of issues, such as strained relationships, increased 
anxiety, alcohol/drug problems, and depression, directly impacts students’ academic 
performance. 

If you or someone you know is feeling overwhelmed, depressed, and/or in need of support, 
services are available. For help, contact Counseling and Psychological Services (CAPS) at 
(734) 764-8312 and https://caps.umich.edu  during and after hours, on weekends and holidays 
or through its counselors physically located in schools on both North and Central Campus. You 
may also consult University Health Service (UHS) at (732) 764-8320 and 
https://www.uhs.umich.edu/mentalhealthsvcs, or for alcohol or drug concerns, see 
http://www.uhs.umich.edu/aodresources. For a more comprehensive listing of the broad range 
of mental health services available on campus, please visit: http://umich.edu/~mhealth/ 

Accommodations 
If you think you need an accommodation for a disability, please let the instructors know at your 
earliest convenience. Some aspects of this course, the assignments, the in-class activities, and 
the way we teach may be modified to facilitate your participation and progress. As soon as you 
make us  aware of your needs, we can work with the Office of Services for Students with 
Disabilities (SSD) to help us determine appropriate accommodations. SSD (734-763-3000; 
ssd.umich.edu) typically recommends accommodations through a Verified Individualized 
Services and Accommodations (VISA) form. I will treat any information that you provide in as 
confidential a manner as possible. 

Schedule 
Lecture 1. Course Introduction 

− Introduce the topics of the course 
− Why UI programming is different (and sometimes more difficult) than 

standard development 
− Refresher on HTML and the DOM 

Lecture 2. Basic JavaScript programming (part 1) 
− Basic DOM/CSS refresher/introduction 
− Introduce JavaScript programming with an emphasis on the differences 

between JavaScript and Python 
− Brief overview of the history of JavaScript and different JavaScript 

standards 



− Overview of JavaScript syntax 
Lecture 3. Basic JavaScript Programming (part 2) 

− Execution environments 
− JavaScript quirks: scoping, "this" 
− Debugging tools - Chrome/Firefox developer tools 

Lecture 4. The Event-Callback Programming Model 
− What is an event? 
− Types of events (user events, timers, DOM/loading events) 
− Event propagation and bubbling through the DOM hierarchy 
− Listening for events 
− Basic DOM manipulation in callback 

Lecture 5. Managing Callback State 
− "Spaghetti code" and execution order 
− Dealing with multiple callbacks 
− Tracking and storing application state 
− Visual feedback through CSS pseudo-classes vs DOM manipulation 

Lecture 6. Querying and Manipulating the DOM 
− Better ways to query DOM elements 
− CSS selectors 
− What is/was jQuery 
− More modern jQuery replacements: document.querySelectors 

Lecture 7. Integrating Libraries 
− How terrible native JavaScript is at library/framework integration 
− CDNs and hosting 
− Module standards (CommonJS and AMD) 
− Package management (webpack) 

Lecture 8. Scaling up (TypeScript and transpiling) 
− How terrible native JavaScript is for large projects 
− Shimming libraries 
− Transpiling and alternative syntaxes 
− What we'll use for the rest of the class: TypeScript 
− Installing TypeScript 
− Introduction to type checking (and benefits of types) 

Lecture 9. Asynchronous programming 
− Promises and Futures 
− Promise chaining 
− AJAX calls 
− Event streams 

Lecture 10. Alternative Execution Environments 
− Node.js - Server-side code 
− Electron - Native desktop applications 
− Ionic - Mobile applications 

Lecture 11. Maintaining Server-Side State 
− Running Node.js 



− Building an API server using Express 
− Express.js AJAX calls 

Lecture 12. WebSockets 
− Quick communication between clients and servers 

Lecture 13. Accessible and Inclusive Design 
− Semantic design 
− Introduction to screen readers 
− Tab order and semantic tags 

Lecture 14. Usability Heuristic focus: System Visibility 
− Design recommendations for providing intermediate feedback 
− How to implement intermediate feedback in UIs 

Lecture 15. Design Patterns: Model-View-Controller 
− What is MVC 
− Why it's good (separation of concerns) 
− Why it's sometimes impractical 

Lecture 16. Popular Development Frameworks and their Design: React and State 
Management 
− Introduction to React.js 

Lecture 17. Structuring React sites 
− Deep dive into React.js 

Lecture 18. State Management 
− Storing sessions 
− LocalStorage 
− Cookies 

Lecture 19. Usability Heuristic focus: Error recovery 
− How do you help users recover from errors 
− Allowing users to undo actions 
− Design undo/redo through action objects 
− The Redux framework 

Lecture 20. Basic design principles 
− Simplicity 
− Consistency 
− Effectively using colors 

Lecture 21. Deploying applications 
− What do you do once you have built an interactive application 
− Deployment (example using Heroku) 
− Optimizing deployed code 

Lecture 22. Internationalization 
− Cultural-sensitive design 
− Localization 
− Text direction (left-to-right / right-to-left) 

 
 



Assignments 

Problem Set 1 (basic Client-side code) 
This problem set will ask users to create a basic client-side application using "pure" JavaScript 
(no external libraries). Students will be asked to create a simple interactive website that allows 
users to convert Unix timestamps to human dates and back. 

Problem Set 2 (TypeScript) 
This problem set will involve building a more complex application using TypeScript. Students will 
be asked to build a basic CMS that contains articles and authors. The model will be represented 
through several TypeScript classes that contain logic for creating a DOM view. 

Problem Set 3 (Node.JS API Calls) 
Users will be asked to create a multi-user chat application. This application will require using 
Node.js and WebSockets. 

Problem Set 4 (React and Redux) 
This problem set will involve using the React and Redux frameworks to build a simple to-do 
application that stores state across page reloads. 

Final Project (Self-Guided) 
The final project will require that students work in pairs to create a new user interface in a 
domain of their choosing (there may be one group with three students). Every pair will work with 
the instructor to design a final project of appropriate difficulty. The final project must use at least 
two web frameworks or libraries that we did not explicitly cover in this class. It must be 
web-based and interactive. There are several deadlines for the final project: 

- Initial project proposals (5 weeks before due date) 
- Instructor feedback (within 7 days of initial project proposal) 
- Finalized project proposal (3 weeks before due date) 
- Final project - code due 
- Usability tests with peers 

 
 

Academic Integrity, Giving and Receiving Assistance 
 
Unless otherwise specified in an assignment all submitted work must be your own, original work. 
Any excerpts, statements, or phrases from the work of others, including code snippets, must be 
clearly identified as a quotation, and a proper citation provided. Generally, you will be permitted 



to work with others on the weekly problem sets (more details below) with the exception of one 
final problem which you will be required to do entirely on your own. 
 
Any violation of the School’s policy on Academic and Professional Integrity (stated in the 
Master’s and Doctoral Student Handbooks) will result in serious penalties, which might range 
from failing an assignment, to failing a course, to being expelled from the program. Violations of 
academic and professional integrity will be reported to UMSI Student Affairs. Consequences 
impacting assignment or course grades are determined by the faculty instructor; additional 
sanctions may be imposed by the Assistant Dean for Academic and Student Affairs. 
Giving and Receiving Assistance 
 
The first time you learn technical material it is often challenging. We are going to cover a wide 
range of topics in the course and we will move quickly between topics. Because it is my goal for 
you to succeed in the course, I encourage you to get help from anyone you like. 
 
However, you are responsible for learning the material, and you should make sure that all of the 
assistance you are getting is focused on gaining knowledge, not just on getting through the 
assignments. If you receive too much help and/or fail to master the material, you will crash and 
burn later in the semester. The final submission of each homework exercise must be in your 
own words. 
 
If you receive assistance on an assignment, please indicate the nature and the amount of 
assistance you received. If the assignment is computer code, add a comment indicating who 
helped you and how. Any excerpts from the work of others must be clearly identified as a 
quotation, and a proper citation provided (e.g., in the comments of the code if it is a code 
fragment you have borrowed). If you are a more advanced student and are willing to help other 
students, please feel free to do so. Just remember that your goal is to help teach the material to 
the student receiving the help. 
 
As a rule of thumb, if you work through a problem with others, generating the same code on 
each of your screens, when you get to the end of the problem set, you should be able to do both 
of the following: 
 

● Explain how all of the code works to an instructor; 
● Throw away your answer and reproduce it on your own, without any assistance from 

other students, in less than an hour. 
 
Each week there will also be a free-form question to demonstrate your understanding of the 
material on the problem set. Your answer will have to go beyond what was specified in the 
problem set in some way, by explaining some subtlety or extending the solutions in some way. 
For this question, you must work individually and not in groups. 
 
It is acceptable for this class to ask for and provide help on an assignment, including posting 
code snippets. Please don’t post complete answers, though. If it seems like you’ve posted too 



much, one of the instructional staff will contact you to let you know, so don’t worry about it. 
When in doubt, err on the side of helping your fellow students. When you post requests for help, 
the instructional staff will coach you, privately or publicly, on how to ask a question the right 
way. It takes some work to post good technical help questions and often, in the process, you will 
figure out the answer yourself. That’s a good outcome. If you do the work to post good 
questions, you will find it’s amazing how generous people will be with their time and expertise, 
both in this class and later in the wider world. We’ll be looking at some examples of this on 
StackOverflow and other sites as the semester goes on. 
 
You may find that a study group that starts out early in the semester as a mutual aid society 
turns more one-sided as the semester goes on. If you find that you’re always the one giving help 
and never asking for it, or vice-versa, please break up the study group and find others to work 
with. It will be to the long-term advantage of everyone involved—you can really fall behind in 
understanding the material in this course if you’re getting too much help on problem sets week 
after week, and it can be hard to recover. 
 
To reiterate, the collaboration policy is as follows. Collaboration in the class is allowed (and 
even encouraged) for problem sets – you can get help from anyone as long as it is clearly 
acknowledged. Collaboration or outside help is not allowed on exams or reading responses, 
though you will be allowed to use some materials that you bring with you to exams. Use of 
solutions from previous semesters is not allowed. The authorship of any assignments must be in 
your own style and done by you, even if you get help. Any significant help must be 
acknowledged in writing. 


