L

Quantum
Advantage

Jukka Suomela
Aalto University




-
Send any
number of

\ bits f Send any

number of
g Unlimited - VS qublts
classical '
computat|on Unlimited
quantum
- computat|on
Classical Quantum
computer computer

network network




-
Send any
number of

\ bits f Send any

number of
g Unlimitead - VS qults
classical '
computatmn Unlimited A
quantum
- computation

How many communication rounds
are needed until all computers stop
and announce their local outputs?




Compare with centralized,
sequential computation:
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each player takes
partin many GHZ games




Balliu, Brandt, Coiteux-Roy, d’Amore, Equi,
e Gall, Lievonen, Modanese, Olivetti,
Renou, S, Tendick, Veeren (2024): sequential!
Distributed Quantum
Advantage for

Local Problems

For each game:
1. look at your input
2. talk to your neighbors
3. compute your output

A rounds AN /

4 parallelizes!
For each game:

1. talk to your neighbors

1 round \\2. look at your input
3. compute your output
/

SO




No distributed quantum advantage for
approximate graph coloring (570C 2024)

Online locality meets distributed
quantum computing

Distributed quantum advantage
for local problems 4@



