Introduction to Graduate School
Westley Weimer
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This Talk

What '|S grad School? ‘/\ THAT CHART EXPLAINED THE QUANTUM

HALL EFFECT. NOW, IF YOU'LL
BEAR WITH ME FOR A MOMENT,

—J

- MS? PhD? THIS NEXT GRAPH SHOWS RAINFALL

OVER THE AMAZON BASIN...
SV _
Why grad school? L—s;c:

Funding
- TA, RA, Fellowship

N
\
| | \
|

[
( : "

e — I e et e

Advisor Interactions IF YOU KEEP SAYING “BEAR WITH ME FOR A MOMENT®

PEOPLE TAKE A WHILE TO FIGURE OUT THAT
YOURE JUST SHOWING THEM RANPOM SLIDES.

Material in this talk artfully stolen from Aaron Bloomfield, Kevin Skadron, David
Brogan, ...



Is Grad School Necessary?
. Many smart people go right to industry

- Learn on the job
- Advance within one company or hop jobs

- Entrepreneurs cannot afford to wait
. For some, grad school provides

- A way to one-up UVA on the resume (degree as status
symbol)

- Afast track to a good job (faster than working your way up)
- Unique opportunities (only way to be a professor)

- A great time to focus on and pursue your interests



What's Grad School Like? (1)

. One professor's perspective ...

. Intellectual entrepreneurs: every professor runs a
small company

- Product: invents and develops long-range research

— Customer: typically Federal Government (National Science
Foundation, Defence Advanced Research Projects Agency,
National Institutes of Health) and other academics

— Annual Revenue: $300,000 - $1,000,000
- Employees: Grad students (you)



What's Grad School Like? (2)

. One student’s perspective ...

. Job of ultimate mastery: plenty of freedom,
few deadlines

- After the first year of taking classes, grad school is
very cyclic: downtime between paper deadlines

- Host dinner parties, take long weekends to go
skiing, learn ballroom dancing and sailing, LAN
parties and German board games, watch Bollywood
movies, eat Ethiopian food, ...

- And then pull an all-nighter before the deadline



Degree Options: MS

. The Master of Science Degree: 1.5 - 2 years
. Coursework similar to senior-level ugrad

. Usually gives an opportunity to specialize

- Can easily start without selecting a focus area

-~ Good schools provide opportunities to take many focused
classes in your favorite area

. Research (a thesis) may be required

. Tuition and stipend are possible

— Varies from school to school

- Beware of diploma mills and buy-your-own-MS



Degree Options: PhD

Doctorate of Philosophy: 4 - 7 years

MS Coursework + a few seminars

Research is required (papers plus thesis)

Standard: they pay your tuition, your health
insurance, and give you a stipend

— Say, you make $16k every 9 months

Required to specialize

YOUR THESIS MUST
BE AN ORIGINAL
PECE OF WORK.
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Should | Stay Or Should | Go?

. What are your career goals?

— Sick of school? Learn on the job? Entrepreneur? Manage
engineers? Professor? Don't know?

. Do you enjoy learning and being an expert?
- A PhD makes you the world expert in YourThing
. Do you like being a big fish in a small pond?

. Do you prefer change or constancy?

- Higher degrees are an entrance into management and
provide you with more control

. What's your current financial situation?



BA/BS Pros and Cons

. Bachelor's Degree

» Good starting salary (S60k) but peaks early

+ Many job openings

» Can swap jobs or move to management

- But many jobs are entry-level

— Less control of day-to-day tasks

- Employer usually benefits from not promoting you
- May become bored and have to hop jobs

— Less job security



\
M1 Show Me The Money

Cléss of 2010 BA/BS Salaries (all America)

- Engineering (overall) 59,245 up 1.2%

- Chem Engineering 65,142

— Computer Sci 61,205 up 4.8%

- Computer Eng 60,879

- Bus. Admin. / Mgmt 45,200 down 1.5%
— Overall Average 48,351 down 2%

http://www.naceweb.org/Press/Releases/
Early_Report_Shows_Lower_Average_Salary_for_College_Class_of_2010_(2-4-10).aspx?
referal=pressroom&menuid=278
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MS Pros and Cons

. Master’s Degree

. Better starting salary ($75,000)
+ Many job openings

» Potential to start at management level
» Opportunity to swap jobs

» More control of day-to-day tasks

+ Only takes two years to get degree

- Still not in charge of project

- May become bored by repetitive tasks

- May become frustrated by poor employees and lack of
support from upper-level management
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. Doctorate of Philosophy
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PhD Pros and Cons

Better starting salary ($120,000)

Large amount of control over work
Opportunity to teach at university

Be the world's expert in YourThing
Long hours, hard work

Management skills assumed

3 - 4 years of income beyond MS is lost
Overqualified to make large jumps between fields
30% go off to teach, 30% go to industry
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Industry vs. Academia

Very different lifestyles
Both are intense!

Professor

- Tenure and funding struggles
- Tenure security

— More control over activities
Industry
- Survive in an era of downsizing

and project shakeups
— Product focus for research
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Funding Paths

Teaching Assistant
Research Assistant

Fellowship Student

No Funding
DEPARTMENT RECRUITMENT STATISTIC

THEY SAY THE THEY SAY THE NUM-
AVERAGE PHD TAKES BER OF INCOMING

GET HOODED AT
COMMENCEMENT
EACH YEAR...

HARD TO BELIEVE? NOT ACCORDING TO THE
OFFICIAL DEPARTMENT BROCHURES

THEY SAY THe STU- | [THEV SAY THE DEPART
DENT-TO-FACULTY

5 HUNDREDS OF MILLIONS
RATIO 15 4-T01 OF RESEARCH DOLLARS

- (%
2| BUT YOU WOULDN'T
ADVISOR DOUBLE- |3 KNOW IT FROM YOUR
BOOK YOUR MEETINGSH | STIPEND CHECK.
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Teaching Assistantship

. A full-time graduate TA officially works 20
hours each week (on TAing; more hours on
research)

. In exchange, the department pays your
tuition, health insurance, and stipend

. This can happen automatically for your first
few semesters

. You can be picked up “early” as an RA
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Research Assistantship
. A professor must agree to take you on

— It's not automatic
. In exchange for doing whatever the prof says

- The prof pays your tuition, health insurance and
stipend out of grant money

. This is the norm for CS grad school

OK, | THINK 1
FINALLY UNDER-
STAND WHAT You

DD N YOUR

THESIS,

T DESCREES
EVERY THESIS

IMPORTANT...

AND ALL THE
RESEARCH TUATS
BEEN DONE BEFORE
DOEEN'T GQUTE
SOLVE [,

CERTAIN CONDITIONS
AND ASSUMPTIONS
THAT MAY OR MAY NOT ,
APPLY TO REALITY. &
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Fellowships

. An external source pays your tuition, health
insurance and stipend

- For a few years
- Or it just gives you some money

. This makes you very attractive
- Your advisor does not have to find money for you

. Fellowships are relatively rare
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Not Funded

. If you are not funded, you must officially pay
your own tuition

- And cover your other expenses, including health
. Usual cause: summer internships

- They pay you much more than we do
— No tuition over the summer, etc.

. Very very rare: unfunded normal student
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Online stores
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Inventory

In stock

in stock

Pnce

Prnce: $65.0C
Tax: $0.00
Shipping: Free

Pnce: $69.9%9
Tax: $4.55
Shipping: Free

Pnce: $£68.99

Tax: $4.48

Shipping:
$875,720,000,100.00

Pnce: £69.00
Tax: $0.00
Shipping: $6.95

Total price

$65.00
Shop now

$7454
Shop now

$875,720.000,173.47
Shop now

$76.95
Shop now



Keeping Advisors Happy
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Faculty Expectations
of Grad Students

. Arecent straw list from a CS faculty member:
— Should be working 70-80 hours a week

— Should be at UVA even between semesters and the summer
- Need to work in the office

- Need to establish a research culture

- Need to attend talks: have broad interests and be inquisitive
- Participate in department social activities

— Contribute to department: e.g., open house

- Improve your English quickly

- Take writing courses

— TAing is very important

— Pay for your coffee!
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Advisor Interactions

. You pick your advisor based on “trial research
projects” and classroom experience

. Once-a-week or twice-a-week meetings
— One hour of directed interaction
— Possibly “entire research group meetings”

. Advisor: propose and evaluate research topics, help
with experimental design, choose publication venues,
help with paper writing

. You: perform experiments, come up with ideas, write
up results, (classes, TA, RA, exams, ...)
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