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Section 1

Background
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Subsection 1

Motivation
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Motivation

Graphs are important

Graph is a popular data model for Big Data
social graph, web graph, knowledge graph

Large graph is emerging with increasing size
Friendship connection in Facebook, Twitter, ......

CPU cache performance is key issue in efficiency in DBS

cache miss latency takes a half of the execution time in database
systems

Design general optimization approach for graph model

Presenter: Haonan Wang (MIT) Graph Ordering April 23, 2019 5 / 27



The cost of cache miss
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Subsection 2

Graph Access Patterns
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Common Ideas About Graph Access

Common Relationships: Neighbours / Sibling
Key Idea here is that sibling relationship is a dominating factor.(
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Measure The Problem With Function

Measure the Closeness of two points:

S(u, v) = Ss(u, v) + Sn(u, v)

Our problems turns into a permutation problem!

Function.png
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Section 2

Algorithm
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Some Key Ideas About The Algorithms

All algorithms here are all approximate algorithms.

If we set w = 1, the problem here is actually equivalent to the
maximum traveling salesman problem, denoted as maxTSP for short.
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Go Algorithm(Simple Greedy One)
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Good Performance Of Go Algorithm
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The Priority Queue based Algorithm

Go is expensive.
Time complexity:

O(w · dmax · n2)

Reasons for the inefficiency
(1)Repeatedly computes score function w times for the same pair (vj ,
v) while vj is in the window of size w (2)it scans every node v in the
set of remaining nodes VR in every iteration
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Explain For What we do in the new algorithm
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GOPQ algorithm
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Implementation Of the Priority Queue
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Implementation Of the Priority Queue

Lazy Update, use ¯key and update instead of key

Maintain the double link list until there should be changes

Use the head and end to get the position for the first element and the
last element of the subqueue with same key

Presenter: Haonan Wang (MIT) Graph Ordering April 23, 2019 18 / 27



Implementation Of the Priority Queue
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Implementation Of the Priority Queue

Presenter: Haonan Wang (MIT) Graph Ordering April 23, 2019 20 / 27



Implementation Of the Priority Queue
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Section 3

Evaluation
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Implementation Of the Priority Queue
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Implementation Of the Priority Queue
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Implementation Of the Priority Queue
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Implementation Of the Priority Queue
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The End
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