The Ph.D. in CS: Getting There and
Being Successful




What is a Ph.D. in CS and Why Should | Consider It?
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More Great Reasons to Pursue a Ph.D




The C.S. Doctorate (Ph.D) in a Nutshell




Typical Timeline for Ph.D. Degree




How a Ph.D. differs from an M.S. Degree




Preparing a Strong Application

Making a Smooth Transition

The First Few Years

The Research Apprenticeship

Preparing for After Graduation







General Preparation During Your Undergrad Years
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What Graduate Schools are Looking For...
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The Four Major Application Components
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Writing an Effective Personal Statement

* Describe your prior research experience
* Describe your future research interests

* Demonstrate that you have ideas for interesting and
important problems to study

* Make it personal or unique to you!

* Personalize your statement with at least one paragraph
about why the department interests you

* Have at least one faculty member give you feedback

®* More guidelines:
o Statement of Purpose Guidelines (MIT)
o Writing the Statement of Purpose (UC Berkeley)
o Statement of Purpose for Graduate School (Princeton Review)



http://web.mit.edu/msrp/myMSRP/docs/Statement%20of%20purpose%20guidelines.pdf
http://grad.berkeley.edu/admissions/apply/statement-purpose/
https://www.princetonreview.com/grad-school-advice/statement-of-purpose

Getting Strong Letters of Recommendation
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Getting Strong Letters of Recommendation
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Additional tips for requesting letters: https://gradschool.cornell.edu/diversity-
inclusion/recruitment/prospective-students/requesting-letters-of-recommendation/



https://gradschool.cornell.edu/diversity-inclusion/recruitment/prospective-students/requesting-letters-of-recommendation/

GRE Exam & Scores

Resources:

* https://www.princetonreview.com/grad/gre-information

* http://www.ets.org/gre



https://www.princetonreview.com/grad/gre-information
http://www.ets.org/gre

What if | Don’t Have a CS Undergrad Degree?

You can still apply, but demonstrate your
technical knowledge, ability to do graduate
level research and equivalent coursework
Consider obtaining a research-focused MS
degree first

You may be able to take foundational courses in

the first year to build background.
The requirements depend on the school.
o Make sure to check the admissions
requirements for the schools you apply to




Working Before Grad School: Pros & Cons

Advantages

Work can give a clearer
picture of your interests,
and research interests.
Work can teach discipline
and time management
Graduate schools tend to
value work experience;
can make up for less-than-
stellar grades

Some employers will pay
or provide time off for a
professional Master’s

Disadvantages

It can be difficult to go back
to school with family and/or
financial responsibilities
Giving up a good salary can
be tough

Balancing part-time
graduate school with a full
time job can be challenging
Getting recommendation
letters from previous faculty
can be tough




What About Pursuing a Ph.D. Part-time?

- Earning a Ph.D. part-time is uncommon
* This can be difficult as the research component of
the PhD often requires full-time attention

* This is somewhat common for Master’s degrees
« Some employers will cover tuition costs if you
continue to work full time
« Typically, a full-time Master’s will take about 2
years (part-time often 4 years).







Typical Admissions Timeline

. Fall Senior
— — —




Five Factors to Consider When Applying




How many Applications to Submit?

Minimum:
2 "Safe Schools”, 3 “Good Matches”, 3 “Slight Stretches”

Most students are advised to apply to 8-12 schools,
selected in communication with their advisor.

The “top few” schools should be considered stretches in
almost every case.

Talk to your Advisor and other faculty in your research
areas of interest with whom you feel comfortable.




What are Typical Acceptance Rates?

Acceptance

Type of School Rate

International
Students

Domestic
Students

Top 4 5-10%

Top 5-10 15-20%

Top 11-25 30-45%

Top 5-10 Top 11-25




Acceptances and Campus Visits
(Winter/early Spring semester)

Go on Campus Visits! Campus Visit Checklist
Go on Campus Visits!

Book your accommodations
o through the university (if possible)
e Many schools invite

accepted applicants for a Set up meetings with faculty and
campus visit staff. Meet with grad office staff.
Make use of it (often free)

and meet people and see Ask to meet with Ph.D. students
the department!

If/when you get too many If you have special needs, meet
visit invitations prioritize with the appropriate campus office
based on your factors, ask

. . Inform yourself about the department.
your advisor for guidance




On Choosing the Right Ph.D. Program for You

Questions to Ask:
2 ?
2 N
? ?




Knowing Your Area

e Topprograms will expect

you to have an area of
research interest before
enrolling.

However, other schools
may offer more flexibility
in choosing a research
area.

Knowing the area you
would like to work in (and
having research
experience in that area)
can, however, make a big
difference

Knowing your Research Interests vs. Being Unsure

Contacting Potential
Advisors

Usually, professors do not
respond to e-mails until
students are admitted.

More likely to get
responses from a smaller
departments receiving
fewer applications.




Financial Support Options




Applying for Fellowships







Know Your Program
Requirements

What are the hurdles
associated with completing a
Ph.D. degree?

What are the course
requirements?

What exams will you need to
pass and when?

Are the teaching requirements?

By when do you need to find an
advisor?

How many years do you have to
to complete your degree?

Before Classes Start: Settling in & Learning the Ropes

Helpful Tips

Get to know your peers
and near peers
o Create study groups
o Establish hobbies and
friends outside the
department
o Find mentors
Get to know your school
environment and
resources
Create a comfortable
studying and living
environment for yourself




Structure of Coursework

Undergrad is CS + breadth
courses; Usually 4-5
courses/semester.

B.S. and M.S. degrees are
about taking courses: 3-4
courses/semester. Mostly
or all are CS courses.

While you still take <10
courses during the Ph.D. in
the first 3-4 semesters, the
emphasis is on research!

A Typical Semester in a C.S. Ph.D. Program

Key Differences between

Classes & Research

Class assignments have known
answers; research problems may
not even have a solution

In classes, you are assigned
problems; in research, you get to
pick ones to work on

In classes, you can ask for help.
In research, help may not be
available (in some cases even your
advisor may not have immediate
response)

In research, you work side by side
with other research students,
post-docs, and your advisor







Taking Courses

® Ph.D.typically requires <10 courses
® Remember, focus during the Ph.D. is on research!
® Choose classes related to the potential research area

O

O

Ask your adviser for advice and recommendations. They may
have expectations.

If you are interested in working with a particular faculty, take
their course. Do very well. Possibly consider a course project
as research.

Consider taking courses outside CS relevant to your research
(e.g., Stat, Math, Psychology, Computational Linguistics)



Getting Involved in Research Early

* Getting involved in research early is the most important thing to
do for overall success!

* The research process (finding an advisor, a research problem,
obtaining initial results, getting these results published) takes
time, so the sooner you start the better!

* “Keep in mind that no one can give you a complete picture of what research
is. The best way to learn what research is, and whether you like it, is simply
to start doing it. The earlier the better!”

https://www.cs.cmu.edu/~harchol/gradschooltalk.pdf



https://www.cs.cmu.edu/~harchol/gradschooltalk.pdf

Finding a Healthy Work/Life Balance

Graduate school does not have to be 9-5
Find the most productive hours for you and schedule ~8
working hours at that time







How to Find an Advisor

Choice of an advisor is one of the most important decisions to
make in graduate school

Renowned vs. beginning researchers

Do your homework! Check the following information for a
potential advisor's Ph.D. students:

O How many students and when they graduated?

O How many papers (and where) students published with
their advisor?

O Where are those students now (academia, industry)?
Talk to faculty during office hours, attend their talks
Ask to attend research meetings of a group you are interested
in joining

What is the advisors collaboration style like? 1:1 Meetings?




What are Advisors Looking for?

® |t’simportant to understand what Advisors are looking for:
a trial period before committing an RA position
excellent performance in their class

specific technical or research skills (e.g., systems building, ability
to come up with proofs etc)

writing skills
critical thinking skills

* More advice/resources on finding an advisor:
® Tao Xie's Guide: http://taoxie.cs.illinois.edu/advice/gradstudentsurvival.pdf
® Philip Guo’s Ph.D. Grind: http://www.pgbovine.net/PhD-memoir.htm



http://taoxie.cs.illinois.edu/advice/gradstudentsurvival.pdf
http://www.pgbovine.net/PhD-memoir.htm

Tips for Conducting a Successful Research Project
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What do Ph.D. Students do in the Summer
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Making the most of your Final Years in the Ph.D.

Above all, use your time at conferences and your grad
school contacts effectively to network with peer
researchers and develop possible future collaborations




Becoming a (Tenure-Track) Professor at a University

Do research on anything you like!

Working with graduate and undergraduate students
Teaching classes

Applying for grants

Attending conferences and giving talks

Doing service for your department, university and
research community

If you are interested in becoming a Research Professor
than you do pretty much everything listed above but
the teaching




Becoming a Teaching-Focused Professor at a
Research University

Workload is focused primarily on teaching and
curriculum development

Occasionally advising MS and/or undergraduate
students

Doing service for the Department, University and CS
education community

Potentially conduct some CS education research
based on your interests and curriculum development
and course activities

Typically, promotion in academic rank, but no tenure
(multi-year contracts). Positions vary across
universities




Becoming a Professor at a Teaching University

Primarily teaching classes

Occasionally advising MS and/or undergraduate
students

Occasionally attending conferences and giving talks
Doing service for your Department, University and
Research community




Becoming a Scientist at a Research Lab

Doing research
o typically a mix of what you want and what your
company needs
Working with other people in the company
Occasionally attending conferences and giving talks
Doing service for your Research community
o Serving on program committees reviewing papers
o Participating in organizing conferences

o Serving on advisory boards for universities etc.




In Summary: Why should you pursue a Ph.D. in C.S.?
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CRA-E

Computing Research Associatior
Education



http://www.conquer.cra.org/

CRA-E's mission is to address society’s need for
a continuous supply of talented and well-
educated computing researchers.

http://www.cra.org/crae

/ ) Computing Research Assoc iatior
Y



http://www.cra.org/crae

