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my research: program synthesis
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programspecification

+ proof



my experience with NSF

CAREER: “Type-Driven Program Synthesis”
• submitted in 2019 (after year 2)

• awarded on first try

other grants: 2 small + 2 medium (+1 in linguistics)

reviewing: one panel (year 1) + ad-hoc
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outline

1. before you begin

2. my process

3. what’s inside
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1. don’t apply in your first year

7



2. volunteer to serve on panels
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3. look at funded CAREER proposals

• proposals in your area are more relevant

• I asked 4 friends and based my structure on theirs

• since 2020, ~4 people asked to see mine

• Philip Guo (https://pg.ucsd.edu/) has annotated his proposal, 
email him to ask
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https://pg.ucsd.edu/


4. choose topic you are known for

yes but not if you hate it
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outline

1. before you begin

2.my process
3. what’s inside
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1. start early
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then I went to PLDI and 
talked to some friends

may / june
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july july 17



2. get feedback
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outline

1. before you begin

2. my process

3.what’s inside
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Context + gap + thesis
What is the problem and 
what is your core idea?

Broader impact

Prior work / PI prep
Why are you the right 

person?

Education plan

Evaluation plan
What are the measures of 

success?

Research Tasks
What do you propose and 

how are you going to 
accomplish it?

Timeline

Motivating examples / 
applications

Give reader something 
concrete!



my structure

1. introduction

2. prior work

3. research tasks

4. education and outreach plan
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my structure

1. introduction
• context + gap + thesis

• summary of research plan

• summary of education plan

• broader impacts

2. prior work

3. research tasks

4. education and outreach plan
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context

gap

thesis
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goal: make your proposal easy to review

important stuff in bold

lists

named paragraphs



my structure

1. introduction
• context + gap + thesis

• summary of research plan (+ overview figure!)

• summary of education plan

• broader impacts

2. prior work

3. research tasks

4. education and outreach plan
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if you remember one thing from this talk, it should be this:

make an overview figure

goal: make your proposal easy to review
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hack 1: one of the tasks can be 
“applications”:
- helps ground/motivate your 

ideas
- helps with evaluation plan

hack 2: one of the applications 
can be educational!



Context + gap + thesis
What is the problem and 
what is your core idea?

Broader impact

Prior work / PI prep
Why are you the right 

person?

Education plan

Evaluation plan
What are the measures of 

success?

Research Tasks
What do you propose and 

how are you going to 
accomplish it?

Timeline

Motivating examples / 
applications

Give reader something 
concrete!



my structure

1. introduction

2. prior work
• this proposal is about you and what you have done

• don’t be shy!

3. research tasks

4. education and outreach plan
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Context + gap + thesis
What is the problem and 
what is your core idea?

Broader impact

Prior work / PI prep
Why are you the right 

person?

Education plan

Evaluation plan
What are the measures of 

success?

Research Tasks
What do you propose and 

how are you going to 
accomplish it?

Timeline

Motivating examples / 
applications

Give reader something 
concrete!



my structure
1. introduction

2. prior work

3. research tasks
• tasks 1&2:

• research question
• related + preliminary work
• proposed work

• task 3 (applications):
• proposed work
• evaluation plan

4. education and outreach plan
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make research questions 
stand out

goal: make your proposal easy to review
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concrete examples 
everywhere!
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evaluation plan clearly marked



Context + gap + thesis
What is the problem and 
what is your core idea?

Broader impact

Prior work / PI prep
Why are you the right 

person?

Education plan

Evaluation plan
What are the measures of 

success?

Research Tasks
What do you propose and 

how are you going to 
accomplish it?

Timeline

Motivating examples / 
applications

Give reader something 
concrete!



my structure

1. introduction

2. prior work

3. research tasks

4. education and outreach plan
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combine research & education

piggy-back on department & 
school programs
(don’t forget to allocate funding!)

if you have track record in outreach,
use it!



Context + gap + thesis
What is the problem and 
what is your core idea?

Broader impact

Prior work / PI prep
Why are you the right 

person?

Education plan

Evaluation plan
What are the measures of 

success?

Research Tasks
What do you propose and 

how are you going to 
accomplish it?

Timeline

Motivating examples / 
applications

Give reader something 
concrete!



lessons learned

1. (probably) wait until after second year

2. ask for help!

3. it’s just another proposal

4. make your proposal easy to review
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