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WHY SOFTWARE 
ENGINEERING?



Semeste
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Organization
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SOFTWARE 
ENGINEERING IS NOT 

ABOUT 
PROGRAMMING. IT’S 

ABOUT PEOPLE.



SOFTWARE 
ENGINEERING 

RESEARCH IS ABOUT 
PEOPLE, TOO.



How do developers use code 
search to support their 

development activities? 

What pain points do 
developers experience 

while working with regular 
expressions?

How can we automatically 
patch programs in a way that’s 

natural to developers?

How do developers use the 
Kodu language, and what is 

their development 
process?

How can we increase the persistence 
of underrepresented groups in STEM 

fields?

What is the impact of code 
smells on developer 

comprehension?

PhD

MS

NSF 
Funded

NSF 
Funded

NSF 
Funded



Developers and code search
- At Google

Search with 
support

Cross-reference
d

Small report per 
result
A code 
preview

1/3 of the searches were for code examples

[Sadowski, Stolee, and Elbaum. “How Developers Search for Code: A Case Study.” ESEC/FSE 
2015.]



Developers and code search
- In the wild
■ Code search queries are linguistically different
■ Code search queries take more effort for task 

completion

Rahman, Barson, Paul, Kayani, Lois, Quezada, Parnin, Stolee, and Ray. “Evaluating 
How Developers Use General-Purpose Web-Search for Code Retrieval.” MSR 2018.]

Code search is different than information search.



Developers and Code Search

Get email alias in Java
sporty@spice.co
m

sporty

[Stolee, Elbaum, and Dobos. “Solving the Search for Source Code.” TOSEM 
2014.]

Satsy often returns more relevant search results than 
Google!

UNL owns 

the 
patent
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Automated Program Repair

P

fault APR 
Magic

Test Case 1

Test Case 2 X

Test Suite

✓

✓

Patch

✓



My Automated Program Repair

Test Input 1 P

Semantic 
Search

Test Case 1

Test Case 2 X

Test Suite

✓

✓

Test Input 2 Expected Output 2

Input

Output

Patch

✓

Test Input 1 Expected Output 1

Produces patches of measurably higher quality than prior 
approaches



My Automated Program Repair

if (n < 0) { 
    PyErr_SetString(PyExc_ValueError ,
       ”read length must be positive");
    return NULL;
} 

Patch
(inserted code) 
for Python bug 

#69223

[Ke, Stolee, Le Goues, and Brun. “Repairing Programs with Semantic Code Search.” ASE 
2015.]
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Developers and Regular 
Expressions
■ Survey: Pain Points
– Difficult to read and maintain
– Tricky to write correctly

■ Experiment: Comprehension
– Use This: [1-9][0-9]?[0-9]?
– Not That: [1-9][0-9]{0,2} 

[Chapman, Wang, and Stolee. “Understandability Smells in Regular Expressions.” ASE 
2017.]

[Chapman and Stolee. “Exploring Regular Expression Usage and Context in Python.” 
ISSTA 2016.]
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Persistence in Computer Science

■ Simple intervention: 

[Fisk, Wingate, Battestilli, and Stolee. “Nevertheless, She Persisted: A 
Self-Assessment Intervention to Increase the Retention of Women in STEM 

Fields.” under review.]

To: Student
From: Instructor
Subject: Test 1 Grade

“You got a 92% on Test 1! Congratulations! Since average grades 
in STEM courses tend to be lower than in other university 
classes, I wanted to make sure that you know that you are a top 
performer in the class! You scored in the top 10%, and earned 
the 8th highest score in the class! Keep working hard! I know 
that you have what it takes to be successful in Computer 
Science!”

■ Promising results among high performers:
– Increases in all students’ self-assessments of CS ability
– Increased female CS persistence intentions



UNL IS ABOUT 
PEOPLE

….grit and glory, too



2004-2008: Raikes School



Raikes Community, beyond UNL
Vancouver, 
Canada. 
2009

Minneapolis, 
MN. 
2013

Seattle, 
WA. 
2010

Oxnard, 
CA. 
2012



E2 Lab
2008 - 
2013



PhD Advisor

Gothenburg, Sweden. 
2018

Lincoln, NE, USA. 
2013

Banff, Canada. 
2011

Zurich, Switzerland, 
2012

Buenos Aires, Argentina. 
2017



Collaborators

Honolulu, Hawaii. 
2011

Zurich, Switzerland. 
2012



UNL and CSE have been there for it 
all…

My Wedding, 
2008

Steve 
Goddar
d

Sebasti
an
Elbaum

My daughter’s birth day, 
2014

3rd Birthday, a “Go Big Red” 
party



UNL HAS PAVED 
THE WAY



I’ve had some success

■ $1.7 million in grants and contracts
■ NSF CAREER award
■ 25+ conference and journal publications
■ 1 best paper award



I’ve seen the world



I’ve learned a few things

■ Undergrads: Get to know your professors, and let them 
get to know you.

■ Grad students: You are not in competition with those 
around you. Support your peers. These are long-lasting 
relationships. 

■ Faculty: Invest in your students and celebrate their 
successes as your own.

■ Alums: Keep in touch with your professors. We also 
think about you!



THANKS!

■ Funding:
– [2018-2023] NSF CAREER #1749936: On the Foundations of Semantic Code Search 
– [2016-2020] NSF SHF Medium #1645136: Collaborative Research: Semi and Fully 

Automated Program Repair and Synthesis via Semantic Code Search
– [2014-2016] NSF SHF EAGER #1446932: Collaborative Research: Demonstrating the 

Feasibility of Automatic Program Repair Guided by Semantic Code Search. 
■ All the people in the photos


