CSE 403

Software Engineering
Winter 2023

Course introduction

Today

The CSE 403 team
Logistics and resources

What is Software Engineering
Course overview and expectations

The CSE 403 team

Instructor
e René Just (rjust@cs.washington.edu)
e Office hours: After class and by appointment

Teaching assistants/project managers
Jesse Hu

Ben Kushigian

Edward Misback

Reshabh Sharma

Apollo Zhu

Logistics: meetings

e Lectures: M/W/F 12:30pm — 1:20pm (G10)
e Team meetings: Tue 1:30pm — 2:20pm (ECE 125)
e Project meetings: Thu 1:30pm — 2:20pm (G10)

This Thursday only:
Work on project proposal with your assigned partner.




Logistics: resources

e Course website:

https://homes.cs.washington.edu/~rjust/courses/CSE403 (cs.uw.edu/403)

e Submission of assignments via Canvas:

https://canvas.uw.edu

e Discussions on Slack:
https://cse403-wi23.slack.com

Logistics: communication

Communication guidelines
e \We use Slack for all non-sensitive communication.

See the Slack guidelines for this course.

Resources

The go-to page for this course is the course web site.

All relevant information is on the website, or linked from it.

Canvas for assignments and non-public materials.
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What is Software Engineering? ﬂ’ What is Software Engineering?

e Developing in an IDE

and software ecosystem? More than just writing code

The complete process of specifying, designing, developing,

e Debugging and maintaining a softwareﬂ éystem? f’\ ; analyzing, deploying, and maintaining a software system.
S e i e Common Software Engineering tasks include:

e Deploying and running o Requirements engineering

a software system? o Specification writing and documentation
o Software architecture and design

e Empirically evaluating a software system? o Programming Just one out of many important tasks!

' o Software testing and debugging

v o Maintenance and refactoring
e Writing (design) docs?
All of the above and much more!

Why is Software Engineering important? Why is Software Engineering important?
Software is eating the world! Software is eating the world!

falslc]
NEWS

15 August, 2003, 08:43 GMT 09:43 UK

ast U iday, 15 August, 2003, 08:43 GMT 09:43 UK
B3 E-mail this to a friend

asf 3
B3 E-mail this to a friend & Pprintable version

News Front Page
* 3* & printable version
¥ Blackouts cause N America chaos ¥ Blackouts cause N America chaos
y -
R\ 1 —
[P HIERAE

Facebook Patches Access Token Leak
Users should change thelr passwords to mitigate threats posed by the

p released a system software accldental leak of pemaps milllons of account Idenmy detalls.
The 'Heartbleed' security flaw  emownas me gototar
that affects most of the Internet

The 'Heartbleed' security flaw o a0
that affects most of the Internet




Summary: Software Engineering

What is Software Engineering?
e The complete process of specifying, designing,
developing, analyzing, and maintaining a software system.

Why is it important?

e Decomposes a complex engineering problem.
Organizes processes and effort.

Improves software reliability.

Improves developer productivity.

The Role of Software Engineering in Practice

(Engineering workflow at Microsoft, Big Code summit 2019)

The Role of Software Engineering in Practice

Intro-level
courses focus on
the inner loop.

|

(Engineering workflow at Microsoft, Big Code summit 2019)

CSE 403 largely focuses on the outer loop.

Today

e The CSE 403 team

e Logistics and Background

e What is Software Engineering

[o Course overview and expectations




Course overview: grading Course overview: workload

C‘:t;rse:::anal — —— G ra d in g Course material G ra d in g

Date  Topic Materials Assigaments

R e 55%: Course project o R e 55%: Course project

0102 No class (holiday)
No section

= e o 70% project milestones = = e 35%: In-class exercises and

— o 30% final project review T individual assignments

s e 35%: In-class exercises and e e 10%: Participation

individual assignments s e No final exam!

e 10%: Participation i e

s e o Engagement in project meetings . e

= et o In-class discussions and activities — T i Workload

= (polls, small-group activities, etc.) =y e One project assignment each week
B e o Slack contributions it it By

e No final exam! =

Poct rovicw (due 02728)

Reading poct rovicw (due 02728)

Einal recase (doe 0307) Final recase (doe 0307)

Reflction (doe 03/14) 0308 Reflction (doe 03/14)

Course overview: workload Course overview: workload

c:;rse::snal — — G rad i n g Course material G rad i n g

Date  Topic Materials Asigaments

0102 No class (holiday)

s Nes o e 55%: Course project 0 N e 55%: Course project

0104 Introduction Project proposal (due 01/09)
01105 Project proposals 01105 Project proposals
0106 The JoeI Tt Reading | and2

e 35%: In-class exercises and = e i e 35%: In-class exercises and

0109 Software development ife cycle
Proj sals

ai fm——— individual assignments ai fmmm———— individual assignments

o
OUI7  Team meetis

i S e 10%: Participation s

, = o 10%: Participation
o ¢ No final exam! -

e No final exam!

it sctup (doe 01724)

0123 Data modeling o
one on2e
s Atshitcture and Design (doe O1/31) s Atchitcture and Design (doe 01/31)
on26 on26
o7 Reading (Sections 1-6) o7

o T Workload o s Workload
o e One project assignment each week i — e One project assignment each week

Reading | and2 Beta release (doe 02/14)

[t —— e 5 (+1 optional) in-class exercises e
En

015 Refletion o - e 02
0216 Project meeting
0217 In-class exercise (Testing) Camas 0217 Inclass exercise (Testing) Canvas
02720 No class holi 220 No. i

Beer review (due 0228)

Beta relcase (doe 02/14)

e 5 (+1 optional) in-class exercises
e Extra time allocated for crunch time

Pecr review (due 0228)

Final release (doe 0307)

Final relcase (doe 0307)

Reflction (doc 03/14)

0308 Advanced program snslysis Reflction (duc 03/14)
109 Project meets
0310 Opional




Course overview:

Course material

Faultlocalization
Project mecing
In-class exercise (Fault localization)

Hack day
Team meet

Date_Topic Materials Asignments
s \
0102 Noclass (hotidey)
01105 No secon
01104 ntmdoction Pt popasa (duc 0109)
01105 Projctpropesas
0106 The ociTest Reading 1 nd 2
01109 Softwre development e cyce
oirio
o Resuitements
o2
ou3
»
o6
onrr
oins nd Git Gitscup (doc 01726)
01119 Projectmecting
01720 Inclassexecie G fo
0123 Duta modeling
0124 Team meting
0125 Arhicn Archictus and Dosgn (Goe O1/31)
0126 Projectmecting
0127 Design Reading (Sections 1:6)
0130 Build sysems
0131 Team meting
0201 Testing and C1 SRR Testing and C (doe 02007)
0202 Projectmecing
0203 Code eview Tutorial vdeo
0206 Reading
o207 e
0208 Motaion-bused tsing Reading | nd 2 Bt e (due 02714
0209 Projectmecing
0210 Inclassexrcise (Code defenders)  Camas
013 Hack day
02114 Team meting
0215 Refiecion Implemsntaton and Dosumentation (doe 0221)
02116 Projectmecing
017 Inclassexercise Testing) Canas
0220 Noclass (otidey)
0221 Team mecting
0222 Debugging Reading Posr review (due 02/28)
0225 Projectmeeting
0224 Tnclas exercse (Debugging)  Canas
0227 Program iy
0228 Team meting

Einal recase (doe 0307)

Reflction (doe 03/14)

Software processes, requirements,

and specification
o Different software development processes.
o  Precise writing (requirements and
specifications).

Course overview: topics

Course material
Date  Topic Materials Assigaments

0102 No class (holiday)

Project proposl (due 01/09)

Reading | and2
wlopment e cyce
Ut caes
otz Project
OU13 Teams and Scrum
(0116 o clss hotdey) N\
01117 Team meeting
OUI8 Version contro and Git Gitsctup (due 01720)
01119 Project meeting
0120 To-classexercs (Gl Canas
0123 Duta modeling
0124 Team meting
0125 Archctue Ahitesture and Desien (doe OU31)
0126 Projectmecting
027 Design Reading (Scctions 16)

013 Buid sysems
01131 Team mecting
0201 Testing and C1 SR Testing and Cl (doe 0207)

0202 Project meeting
ode review

Tutoral video )

0206 Coverage-based estng. Readiog
0207 Team meeting

Reading 1 and2 Beta rlcase (doe 02/14)

0210 Inclass exercise (Code defenders)  Canvas

0213 Hack day

0214 Team meeting

015 Reflection Implemetation and Documentation (due 02721)
0216 Project meeting

0217 Inclass exercise (Testing) Canwas

0220 No class holiday)
0221 Team meeting
o

Debugging Reading poct rovicw (due 02728)
0223 Project meeting

0228 In-clas exercise (Debugging) Canvas

o anaysis

0228 Team mecting

0301 Faultlocalization Final recase (doe 0307)
03002 Project meeting

0303 Inclass exercise (Fault localzation)  Canvas

0306 Hack day

03007 Team mecting

0308 Advanced program analysis

03109 Project meeting

V10 Optionalinclassexercise  Canvas

Reflction (doe 03/14)

Software processes, requirements,

and specification
o Different software development processes.
o  Precise writing (requirements and
specifications).
Software development
o Decompose a complex problem and build
abstractions.
o Improve your coding skills.
o Effectively use version control, build systems,
and code review.
o  Continuous integration (Cl).

Course

overview:

topics

Course material

Date  Topic

0102 No class (holiday)

01103 Nosection

0104 Introduction

01105 Project proposals

0106 The JoeI Tt

01109 Software development life cycle
01110 Projectproposals

0111 Requirements and Use cases
01112 Project meeiing

0113 Teams snd Scrum

Materials

Reading 1 3nd2

4

vject proposal (dee 01/09)

£

Requirements and policies (duc 01/17)

Mutaton based testing
Project mecing.
In-class exercise (Code defenders)

Team mecing
eflecton

Project meeting.

In-classexercise (Testing)

~N

0116 No class (holiday)

OUI7  Team meetis
0118 Version control and Git it sctup (doe 01724)
0119 Project meeting
0120 Inclass exercise (Git) Camss
0123 Data modeling
01124 Team meeting
0125 Architecture Aschiteture and Design (doe 01/31)
01126 Project meeting
0127 Design Reading (Sections 1-6)

130 Build sysems
OU31 Team meeting
0201 Testing and C1 Tesing and C (due 02007)
0202 Project meeting
0203 Code review

06 Coverage-based teting c
0207 Team meeting
Reading | and

Beta release (doe 02/14)

Implementation snd Documentation (due 02721)

Beer review (due 0228)

Final release (doe 0307)

Reflction (doc 03/14)

Software processes, requirements,

and specification
o Different software development processes.
o Precise writing (requirements and
specifications).
Software development
o Decompose a complex problem and build
abstractions.
Improve your coding skills.
Effectively use version control, build systems,
and code review.
o  Continuous integration (Cl).
Software testing and debugging
o  Write effective (unit) tests.
o Hands-on experience, using testing and
debugging techniques.
o (Advanced) program analysis.

Course overview: course project

Course material
Date  Topic Materials Asigaments
0102 No class (holiday)
01103 Nosection
0104 Introduction
01105 Project proposals

B

ject proposal (due 01/09)

£

0106 The JoeI Test: Reading | 3nd2

0109 Software development ife cycle

OLI10 Project proposals

0111 Requirements and Use cases Roquirements and policis (duc 01/17)
01112 Project meeiing

0113 Teams snd Scrum

0116 No class (holiday)

0117 Team meetis

0118 Version control and Git it sctup (doe 01724)
OUII9 Project meeting

0120 Inclass exercise (Git) Camss

0123 Data modeling

Asshitecture and Desien (doe 0131)

ting and C (due 02007)

Beta relcase (doe 02/14)

02009 Project meeiing
0210 In-lass exercise (Code defenders)

013 Hack day

0214 Team meciing

015 Reflection

0216 Project meeting

0217 In-class exercise (Testing) Camas

Implementation snd Documentation (due 02721)

Pecr review (due 0228)

Final relcase (doe 0307)

030 I (Fault localization)  Canvas
0306 Hack day
0307 Team

Reflction (duc 03/14)

|

Software processes, requirements,

and specification
o Different software development processes.
o Precise writing (requirements and
specifications).
Software development
o Decompose a complex problem and build
abstractions.
o Improve your coding skills.
o Effectively use version control, build systems,
and code review.
o  Continuous integration (Cl).
Software testing and debugging
o  Write effective (unit) tests.
o Hands-on experience, using testing and
debugging techniques.
o (Advanced) program analysis.
Course project
o Apply all of the above in a group project.




Course project overview

Course project proposals

Course project categories

Example categories

e Productivity and convenience apps
Optimization problems and data science
Gaming and making

Extensions to open-source software
Software Engineering research (prototypes)

CSE 403 in one picture: mostly type Il fun
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Expectations

e Programming experience and familiarity with one
programming language (Java, C++, ...).

e Active participation in discussions.
e Teamwork and communication (Slack).

e Reflecting on and improving submitted materials.

CSE 403: challenges for students

Team work
e Effective communication and coordination
e Different backgrounds, skills, and incentives

Complexity
e Tooling and technology stacks
e Scale of code base

Uncertainty
e No simple check-box grading
e Trade-offs, decisions, and justifications

CSE 403: challenges for staff

In-person vs. online education

2020: “Transition plan”

=

2020 : *
) AREOA

Total Crap. Would

Not Recommen: d.

2022: “How does this work?”

Enroliment Time

e 2020: 40 students (2 TAs) e Project duration: 9 weeks
e 2021: 85 students (5 TAs) e Lecture time: 50 minutes
e 2022: 110 students (6 TAs) e Quick turnaround times

e 2023: 82 students (5 TAs)

What’s next?

e Thu: Work on project proposal (pre-assigned groups)

e Fri: The Joel Test (or why you really should take 403)




