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What's a perfect research problem ?

1
. A beautiful theory ~

2. It works in practice N

3. It solves a problem people care
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What we want : query a DB
Willout leaking the query
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2 Ways to get PIR :

- public-ket crypto
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Client wants Xi = * o ei
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This is non-trivial if each element in
the DB has 1 bit



Idea : load balancing
upload OCI)
->Protocol 1 : O() download
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OCu) upload
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To upload
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How?View DB as matrix XE22

X =[7
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2) do "tirial PIR" on that column
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Single Server PIR
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we need linearly homomorphic
encryption
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load balancing again ↓ O() bits
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Recursive PIR
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More than 1 recursion is possible
vollogu)

/ ↓ - dimensional cubeView & as

of side to
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One issue : ciphertext blow up
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Why does this matter ?

Suppose your Encryption scheme
encrypts↓ bits into O(x +21) bits



alter loglu) recursions , you get
a Ciphertext of OCu] bits
-

We need encryption schemes
with low (constant) expansion

Q : Does this recursivePIR idea
work for Eserver PIR?



Modern PIR

· 2 server : - into theretic : not
- computational : Ollogu)

=>

· single server: O(polylogu)

Computational complexity
All our schemes have server
complexity O(u)

May be inferent : if server doesn't
"touch" Xi

,
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2) pre-processing
"hint"
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