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Outline

1 Introduction

2 s-SHUFFLE model

3 Represent as polynomials
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Authors

(a) Tim Roughgarden
from Columbia

(b) Sergei Vassilvitskii
from Stanford

(c) Joshua R. Wang
from Stanford

Figure: Authors
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Main Contributions

1 Definition of s-SHUFFLE model of MPC
2 Computation using few rounds can be represented as low-degree

polynomials over the reals. Degree n requires !logs n" rounds
3 Lower bound is best result under infinity or polynomial number of

machines
4 Apply to MapReduce
5 New machinery for proving lower bounds on the polynomial degree of

Boolean functions
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High level idea

1 Firstly, define s-SHUFFLE
2 Next, simulate MapReduce in s-SHUFFLE
3 Finally, lower bound s-SHUFFLE
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Warm Up
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s-SHUFFLE model
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s-SHUFFLE model
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s-SHUFFLE model
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MapReduce simulated by s-SHUFFLE(Σ)
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Poly representation

low-round s-Shuffle computations with small s can only compute Boolean
functions that can be represented as low-degree polynomials
inframeMapReduce simulated by s-SHUFFLE(Σ)

The proof splits into some parts.
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Proof

Zhuming Shi Lower Bounds of MPC Nov 20, 2022 13 / 14

g

砂gikirounds
Tilgtbound.pl ⼜进



machine

number_independent
U width 机器数量

机器 tightflog.no

机器数⾨⼼

lower
bounded larger

than lgsn forP

Separate
Nc'fromP



.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

.
.
.

.

Thank you!
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