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COMPUTER SCIENCE HONORS
Departmental honors program

GOALS Give you opportunities to  
try out research

Set you up to get into a great  
grad school (if you so choose)

Help create a network of you so  
you can do great things together



RESEARCH
COMPUTER SCIENCE



WHAT IS CS RESEARCH?

Asking and answering  
unsolved questionsRESEARCH

CS The study and application  
of computing

+

Doing things with computers  
that no one has done beforeCS RESEARCH



SOME EARLY CS RESEARCH QUESTIONS

What is possible to compute?
What is efficient to compute?

How much data can we store?
How much data can we search?

How can computers communicate?
How can computers parallelize?
How can we program networks?

P = NP?

Big data

Cloud  
computing



WHAT KIND OF RESEARCH IS THIS?

Can we predict a movie’s opening box office revenue?

What is the structure of social networks?

Which articles are “fake news”?

Is it possible to see through walls?

How do people watch TV?

Can we protect free speech in oppressive regimes?

THESE ARE ALL CS PROBLEMS, TOO!



WHAT IS THE STRUCTURE OF SOCIAL NETWORKS?

Most social networks are  
scale-free graphs (hub-like core)

CS can answer this in a way  
sociology could not: at scale



IS IT POSSIBLE TO SEE THROUGH WALLS?

Yes, by treating it as a  
wireless networking problem



CAN WE PROTECT FREE SPEECH?
With peer-to-peer networking,  

route around online censors

Avoid countries that attack Tor



SOME RESEARCH FROM UMD
Can computers learn language  
through interaction?HAL DAUMÉ III

Can software extend a  
phone’s battery life?BOBBY BHATTACHARJEE

Can robots learn to cook  
by watching?YIANNIS ALOIMONOS

How do we build software  
that is secure and correct?

FOSTER, HICKS, 
DAVID VAN HORN

Can computers be multilingual?MARINE CARPUAT



SOME RESEARCH FROM UMD
How can we optimize machine  
learning and cloud computing?

How does genetic variation  
lead to human-specific traits?

How does weather affect  
Internet connectivity?

What are the human factors  
of security?

Can better algorithms lead to  
more efficient kidney exchanges?

TOM GOLDSTEIN

NEIL SPRING

JOHN DICKERSON

MICHELLE MAZUREK

ZIA KHAN



TRADITIONAL AREAS OF CS RESEARCH

Artificial Intelligence
AR & VR
Big Data
Comp-bio
Computer systems
Computer vision
Data science
Databases

HCI
Numerical analysis
Programming languages
Scientific computing
Security
Software engineering
Theory

Graphics

High-perf. computing



WHERE IS CS RESEARCH GOING?
Many areas are converging on users

Can we make a language with feature X…?PL What are the right features to help users…?

Can we realistically render Y…?GFX How can we make a user experience more immersive?

Can we make a protocol resilient to failure?NET Can we make a protocol resilient to manipulation?

Can we store and retrieve data efficiently?DB Can we help users understand data provenance?

Originally

Recently



WHERE IS CS RESEARCH GOING?
Computing is becoming ubiquitous

IOT

MOBILE

CARS



WHERE IS CS RESEARCH GOING?

WHAT ARE THE PROBLEMS THAT NEED SOLVING?

INSTEAD OF ASKING

ASK YOURSELF

THE FUTURE OF CS IS INTERDISCIPLINARY.
THEN TAKE CS RESEARCH THERE.

Economics Law Music Language Math Sociology ……



APPLYING AND GRADUATING
CS HONORS



APPLYING TO CS HONORS
HONORS.CS.UMD.EDU Describe your research interests

Many grad students aren’t 100%  
sure what their research interests are!

Just talk about what excites you

You do NOT need to propose  
a specific research topic

Identifying a good research problem  
is the last thing you learn in a PhD

http://honors.cs.umd.edu


GRADUATING WITH CS HONORS
Maintain a good GPA1 ≥3.50 CS &

≥3.25 All

Do research with faculty CMSC 4994

2 Take an advanced class H-option or
Grad class

Write an honors thesis5
Your  
contribution

3 Take the Honors Seminar CMSC 396H



CMSC 396H : HONORS SEMINAR

What is research?

How do you perform research  
effectively and ethically?

What kind of research do our  
CMSC faculty do?

Gain some experience doing  
a small research project.

One-credit class to introduce you  
to CS research and to faculty researchers



CMSC 499 : INDEPENDENT STUDY

Test the waters of research!

You need to initiate this by talking  
to the professors

CMSC 396H is a great first step;  
so is taking the prof’s 400/600/700s

What ultimately leads to publications  
and recommendation letters

Typically 3-credit class in which you do  
research with a faculty member



GRADUATE SCHOOL
LET’S GO TO 



WHY GRAD SCHOOL?

Identify a new problem

Solve a problem in a novel way

Evaluate the solution

Communicate convincingly:  
      why the problem matters  
      why your solution is better

What does having a PhD mean?

= Intellectual freedom that’s needed  
   at Startups and in Academia

THE 
ABILITY 

TO



HOW TO GET INTO A GREAT GRAD SCHOOL?

BARE 
MINIMUM

Good grades;
Good GRE scores

GOOD 
CHANCES

Strong recommendation letters
from research-active faculty, about research

GREAT 
CHANCES

Publication in a reputable venue
(Extra bonus as first author)

ROCK 
STAR

Give an excellent presentation of the work
at the conference



WHEN SHOULD YOU PREP FOR GRAD SCHOOL?

SeniorJunior

Rec letters (required)
Publication (ideal)

Apply for grad school

DecOct

Apply for  
NSF  

GRFP
Finish paper

Summer

Find a prof to work with

Fall/Spring

Come up to speed

Perform your research

Sep

Submit paper
Optimistic



WHEN SHOULD YOU PREP FOR GRAD SCHOOL?

SeniorJunior

Rec letters (required)
Publication (ideal)

Apply for grad school

DecOct

Apply for  
NSF  

GRFP
Submit paper

Find a prof to work with

Fall

Come up to speed

Perform your research

Sep

Present paper
Rock Star status

Spring Summer



GETTING YOU TO EXPLORE NEW OPTIONS

TRY RESEARCH (YOU MIGHT LOVE IT)

CS HONORS IS ABOUT

TO NOT CLOSE THE DOOR ON A CAREER IN RESEARCH
DO IT EARLY ENOUGH

SEEK OUT OTHER CHALLENGES, TOO
…, STARTUP SHELL, SANDBOX, CSEC, …



MEET YOUR FELLOW STUDENTS

KATURA 
HARVEY

EMILY 
KOWALCZYK

MATT 
MYERS

RAMA 
PADMANABHAN

IAN 
SWEET

SOFTWARE TESTINGSYSTEMS SECURITY

INTERNET MEASUREMENT PROGRAMMING LANGUAGES

COMPUTATIONAL BIOLOGY



DAVE LEVIN

CHALLENGE YOURSELF WITH

ASST PROF & CHAIR OF CS HONORS

RESEARCH & CS HONORS
HONORS.CS.UMD.EDU

DML@CS.UMD.EDU

http://honors.cs.umd.edu
mailto:dml@cs.umd.edu

