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Our algorithm is polynomial in the number of nodes,
irrelevant to the number of minislots.



m A heuristic algorithm for USP in the general case

Ideas

Interference-
aware Routing
and
Scheduling
in WiMAX
Backhaul
Networks
with Smart

Antennas @ Slot-by-slot scheduling.

CS 440 —
Computer
Networks

Introduction
System Model

Problem
Definition

Algorithms

Scenarios
Results

Conclusions



m A heuristic algorithm for USP in the general case

Ideas

Interference-
aware Routing
and
Scheduling
in WiMAX
Backhaul
Networks
with Smart

Antennas @ Slot-by-slot scheduling.

e 440 — @ Greedily tries to pack as many links as possible in a

Computer

Networks minislot, consider the least satisfied link first.
Introduction
System Model

Problem
Definition

Algorithms

Scenarios
Results

Conclusions



m A heuristic algorithm for USP in the general case

Ideas

Interference-
aware Routing
and
Scheduling
in WiMAX
Backhaul
Networks
with Smart

Antennas @ Slot-by-slot scheduling.

CS 440 — : : - . .
Computer o Greedily tries to pack as many links as possible in a

WS minislot, consider the least satisfied link first.

Introduction @ Use auxiliary graph to decide whether a set of links can be
Sysitam Mol active concurrently and compute a feasible DOF
Problem assignment_

Definition

Algorithms

Scenarios
Results

Conclusions



Interference-
aware Routing
and
Scheduling
in WiMAX
Backhaul
Networks
with Smart
Antennas

CS 440 —

Computer

Networks
Introduction
System Model

Problem
Definition

Algorithms

Scenarios
Results

Conclusions

Simulation Scenarios

Scenario Parameters

Parameter | Setting
Scenario Area | 4 x 8km?
Transmission Range | 1km
Interference Range | 3km
Number of DOFs per Node | 3

BS Placement

SS Placement

Number of SSs

Minislots per Frame

Uplink demand of each SS
Downlink demand of each SS

Top-left corner

Uniform within the area
[25,50, 75,100, 125, 150]
1024

Discrete uniform in [5, 10]
Discrete uniform in [10, 20]
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Example Trees
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Tree Construction + Scheduling
End-to-end throughput

End to End Throughput

501

—=—USP + ITCP
=0= First—Fit + BFS
= A = First—Fit + MST|

0
25

50 75 100 125 150
Network Size



Interference-
aware Routing
and
Scheduling
in WiMAX
Backhaul
Networks
with Smart
Antennas

CS 440 —

Computer

Networks
Introduction
System Model

Problem
Definition

Algorithms

Scenarios

Results

Conclusions

Minimum Satisfaction Ratio

Tree Construction + Scheduling

Minimum satisfaction ratio
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Tree Construction + Scheduling

Fairness index
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@ We define the Interference-aware Tree Construction
Problem for routing and present a polynomial-time
optimal algorithm to solve it.

@ The trees constructed by our algorithm outperform MST
and BFS trees.

@ We present a polynomial-time optimal algorithm for a
special case of the scheduling problem and an effective
heuristicd algorithm for the general case.

o Compared with other solutions, our routing and scheduling
scheme can greatly improve the throughput and fairness.
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