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Multiplicative stretch:

. Size: |H| = On'+%
. Vs,t € V, dists(s, 1) < disty(u,v) < dist(s, 1)

e Optimal under the girth conjecture
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Input graph is stored distributively
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e Synchronous, all-to-all communication .
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» Message size = J(log n) bits —3—
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Spanner on the hitting set A

1. Assign high-deg vertices to
neighbor hitting set vertices

2. Contract stars around hitting
set vertices to single nodes

3. Build a
on the contracted graph prxi21;

Size analysis:

A ‘1+0(1/k) — p(I=10/-(1+0/0) — O(p)
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Spanner on the hitting set A

1. Assign high-deg vertices to
neighbor hitting set vertices

T 2. Contract stars around hitting
Dista“°: ‘2 0.6k /\‘ : set vertices to single nodes
original graph === i fieo. . '
3. Build a

on the contracted graph prxi21;

Stretch analysis:

dist(s, ) < 0.2k -3 = 0.6k
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Neighborhood Computation

Input: a graph with max-deg < n >k

Output: compute the 0.01k-neighborhood of each vertex
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Neighborhood Computation

length < 0.01%

Send all random edges to source vertex s in 1 round
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What is the probability that the ?

 Pr| ] > (1/deg)*0lk > p=20k0.01k _ ;,~0.2

 How to boost success probability?
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ii size = n- H Ii size = n"-> H Ii size = n"-> H

"."
send random . send random
iIncident edges ' iIncident edges
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Boosting by replication

Success probability?

Each path is found with
probability at least
] — (1 — n—O.Z)nO'3 >1—n"10
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Communication?

%+ Receive: O(n)

e Send:

n0.3 . (deg)0.0lk < nO.S
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Parallel Spanner Simulation

A PRAM spanner algorithm @
[Miller, Pengq, Viadu, Xu, 2015]

1. Each vertex v takes a random value

r, ~ exp[In(10n)/k]

2. Define shift (v) = dist(u, v) —r, O

and shift, = min{shift (v)}
veV

3. Add (u, w) to spanner, if O
shift (v) < shitt, + 1
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Parallel Spanner Simulation
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Further questions

Optimal spanners in weighted graphs in congested clique?
In our work, either (14¢)(2k — 1) stretch or kn' ™% edges

1. Greedy spanner, highly sequential

2. O(kn**t%) sequential runtime [Roditty & Zwick, 2004]



