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Systems. Master of Engineering (Electrical Engineering), Major Ficld: Electrical
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We address a resource allocation problem within an energy-aware transmission node. In
particular, we consider an energy-aware packet transmission node that supports packets of two types:
real-time packets and non real-time packets. In addition, an energy-aware heterogeneous packet
scheduling scheme is proposed. It is composed of two scheduling stages: the first stage, based on
FCFS and EDF, manages each packet type independently and on the per type basis, while the second
merges the two packet types using PGPS and a radio power management technique called Dynamic
Modulation Scaling (DMS). The method has been evaluated using simulation and compared against
one in which energy savings schemes are not incorporated. The result shows that not only does it
provide a fair share of bandwidth (low rejected packets for real-time packets and low delay for non
real-time packets) between these streams, but it also saves the overall transmissian energy,

particularly in the light load case, where as much as 90% savings can be obtained.
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Swudianedyanyel Nezldlumsdanizedeyanilowd j dalimldawa

b

min

N b, laub el

AMOTUIEONYILD

= Wireless Sensor Networks

= Qualtity of Service

= Non-Quality of Service

= Dynamic Modulation Scaling

= First Come First Serve

= Earliest Deadline First

= Packet-by-packet Generalized Processor Sharing

= QGeneralized Processor Sharing

= Weighted Fair Queuing

= First come first serve for NQoS packets and Earliest deadline first for QoS packets
and First come first serve for all packets

= First come first serve for NQoS packets and Earliest deadline first for QoS packets
and Packet-by-packet generalize processor sharing for all packets

= Highest transmission Speed for Non-Quality-of -service packets



LI

QB
RRP
LS

RRP w/ RPS

LS w/ RPS

(16)

Lowest Impact for average delay of non-quality-of —service packets and rejection
rate of quality-of —service packets

Quality-of-service traffic based

Reducing Rejected Packets of quality-of — service packets

Lowest transmission Speed

Reducing Rejected Packets of quality-of — service packets with Rejected Packet
Selection

Lowest transmission Speed with Rejected Packet Selection
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35 Speed Scheduling of Real-time Packets
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FOR (i =1to m)AND (i€ Q)

i i
> L L
IF j—=lj<0 OR L>bmax .RS
d —s, =S,

1 1

IF (new packet == QoS packet)
drop new packet
RETURN
ELSE
drop packet i
END IF
END IF

END FOR
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SET ¢ =1
DO
SET k,=-1
"L
k, = argmax { =
q<k<m,keQ & —Sq
2L
=g J
i ——
ko _Sq S
FOR (i = q tok,)
b=p
q=ky,+1
END FOR

UNTIL [(k, > m) OR (k, ==1)]
RETURN
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b=p
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