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● Most important: the first time each class you ask or answer a 
question, I throw candy at you (sorry for poor aim)
○ Let’s try it now! Suggested questions:

■ Why would you do that?
■ Are you just bribing us to pay attention?
■ Does that actually work?
■ Do even silly questions count?
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What is CS 684?

● This is a software engineering course
○ that is, our focus is on how to build software correctly
○ in contrast, some of your other courses may focus on how to 

build (particular kinds of) software at all
■ e.g., an Operating Systems class is about how to build an 

operating system
● This class focuses on two specific, related topics in SE:

○ testing, and
○ quality assurance
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Testing and Quality Assurance

● the title of this course is misleading: “testing” is a really a sub-topic 
within the broader topic of “quality assurance”
○ in particular, it is a kind of dynamic analysis (more on this later)

■ which is itself a kind of program analysis
● which, you’ll be relieved to learn, is a kind of QA

● so why is the course titled “Testing AND Quality Assurance”?
○ testing is the single most important quality assurance 

technique in practice
○ we’ll spend ~50% of the course exclusively on testing, the rest 

on other kinds of QA within the “program analysis” subarea
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Will all of you work on life-or-death systems?

● Of course not!
● But, the techniques that were developed there are useful for 

getting your systems correct, too.
○ and, it’s good to be aware of higher-assurance techniques, for 

the rare times that you do need to use them
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My expectations

● You know how to program

● you can write code
● you can program against an English specification
● you can read code and figure out what it does
● you can teach yourself a new programming language
● you can debug code that’s not behaving like you expect
● you can install software yourself + do basic troubleshooting
● when you get stuck, you know how to Google for answers

The ability to solve problems yourself 
with just a search engine is a critical 
skill for a software engineer!
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My expectations

● You know how to program 
● Professionalism
● Participation
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Your expectations / my priorities

● In this class, I’ll cover cutting-edge quality assurance techniques 
that are used in the best software engineering firms in the world

● You will need to both read and write programs
○ surprisingly, this class involves reading more than writing 

programs
● Fair and fast grading
● Reasonably prompt responses to your questions (“within 1 

business day” unless special circumstances, e.g., I have the flu)
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Grading

● My classes are usually considered difficult
○ e.g., a common complaint on course evaluations

■ hint: I take this as a compliment
○ I expect that most of you will feel similarly about this course

● My exams will probably still be difficult for most of you
○ e.g., last semester’s CS 490 final had an average of 87/150

● The class will be aggressively curved
○ e.g., in last semester’s CS 490, everyone with a raw score over 

80 got an A
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Who am I?

● I started at NJIT as an assistant 
professor in Fall 2022

● Previously:
○ PhD at University of Washington 

(Seattle) until June 2022
○ BS at University of Virginia 

(Charlottesville) in 2016

I’m an academic, not a professional 
software engineer
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● My research area is in software engineering, related to QA
○ more specifically, static analysis design (“compilers”)

● ~25% of my PhD spent embedded at AWS
○ two co-authored publications
○ my analysis tools deployed on > 70M lines of AWS code

● My lab is one of the few in the world to take SE seriously when 
writing research code
○ Inherited from my PhD advisor, who employed 3 SDEs 

concurrently while I was a student!

So what do I know about quality assurance?
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● Kazi is one of my PhD students
● He has deep expertise in machine 

learning and in program analysis
● He’s a good systems programmer, 

which is helpful for many of the 
assignments in this class
○ go to him for help!

● Office hours Mondays 3:30-5, on 
Webex

Our TA: Kazi Siddiqui
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Course structure

● Class time will generally be structured as a lecture followed by an 
in-class activity
○ in-class activities are usually the homework assignments

■ exceptions: background survey, midterm, course eval
● Each class will start with a reading quiz

○ check the calendar on the course website for each week’s 
readings

○ you get ½ credit on the reading quiz for writing you name + 
UCID, ½ credit for getting the questions correct

Reading quizzes can also 
cover any part of the 
course syllabus at any 
point during the semester
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In-class activites/homeworks

● Homeworks are generally due the following Wednesday, 
“Anywhere on Earth” (aka “AoE”)
○ this means that as long as it’s still Wednesday anywhere on 

the planet, you can submit with no penalty
○ in EST, this is 7am on Thursday morning

● You may submit a homework assignment up to 24 hours late
○ called “using a late day”
○ you can use up to 2 late days throughout the semester
○ submissions later than that will not be accepted

Homeworks are the bulk 
of your grade in this class. 
Take them seriously!
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All homeworks after HW0 
will have a written report 
that you need to submit. 
Cite your sources there.
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Working with Others

● For all homework assignments, you are permitted to work in 
pairs (you may choose to work alone)
○ exception: HW0 (today), because everyone must have a 

working setup. However, you are allowed to help each other 
with HW0 in any way except copying output.txt

○ larger groups are not permitted
● In general, you are welcome to use any resource that you’d like, 

as long as you cite your source
○ e.g., ChatGPT is okay (as long as you cite it!)
○ exception: you don’t need to cite sources for HW0
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Exams

● This course has two exams:
○ a midterm (worth 10% of your total course grade) right after 

spring break
○ a cumulative final (worth 15% of your total course grade) 

during the final exam slot
■ while the final is cumulative, except it to emphasize topics 

that we covered after the midterm
● I may add short (10 minute) “quizzes”/mini-exams to reading 

quizzes 2-3 times during the semester
○ if you miss up to one of these, there is no penalty



Course Content



Course Content

Quality Assurance

Dynamic analysis Static analysis

Program Analysis

code review

heuristic bug finders

abstract interpretation

formal verification

testing

race detectors

profiling

process 
management

change 
management

devops

audits

logging

incident 
response

site reliability 
engineering

not to scale!



Course Content

Quality Assurance

Dynamic analysis Static analysis

Program Analysis

code review

heuristic bug finders

abstract interpretation

formal verification

testing

race detectors

profiling

process 
management

change 
management

devops

audits

logging

incident 
response

site reliability 
engineering

not to scale!

Before 
Spring 
Break



Course Content

Quality Assurance

Dynamic analysis Static analysis

Program Analysis

code review

heuristic bug finders

abstract interpretation

formal verification

testing

race detectors

profiling

process 
management

change 
management

devops

audits

logging

incident 
response

site reliability 
engineering

not to scale!

After 
Spring 
Break



Course Content

● Full list of topics is on the calendar on the course website
○ all readings are also already up



Course Content

● Full list of topics is on the calendar on the course website
○ all readings are also already up

● I know what the assignments will be (see HW titles on the 
webpage), but I haven’t yet converted them into a standard form
○ they come from a mix of courses at other universities
○ I will try to get them up ASAP (meant to do it this weekend, 

but I had the flu)



Course Content

● Full list of topics is on the calendar on the course website
○ all readings are also already up

● I know what the assignments will be (see HW titles on the 
webpage), but I haven’t yet converted them into a standard form
○ they come from a mix of courses at other universities
○ I will try to get them up ASAP (meant to do it this weekend, 

but I had the flu)
● My slides will go up the day after lecture

○ useful for studying for exams!
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● You might find their lecture slides on these 
topics useful, too, if you need a different 
perspective
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Today’s in-class activities

Two things to do in-class today:

● a background survey to help me understand what you’re hoping 
to get out of the class and your existing knowledge base
○ also used to verify your presence today

● get started on HW0 (dev setup), which is due next Wednesday. 
Kazi and I are here to help (as we will be each week).

You can do these in any order. However, the background survey 
closes on Saturday morning at 7am, so you must complete it by then.



Today’s in-class activities

Links to both are also available on the course webpage at:
https://web.njit.edu/~mjk76/teaching/cs684-sp24/

Background survey HW0

https://web.njit.edu/~mjk76/teaching/cs684-sp24/

