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ABSTRACT

For efficient energy usage, the concept of demand response has been emerged and thereby Open Automated D
emand Response(OpenADR) protocol is developed as a standard protocol to provide automated demand response.
There have been emerging trends on the demand response services using the Internet of Things(IoT) for smart h
ome energy management. In this smart home energy IoT environment, a lightweight protocol is needed rather tha
n the existing HTTP/ XML based OpenADR protocol for demand response services since many small devices wi
11 be interconnected. In this paper, we propose a lightweight OpenADR protocol based on CoAP protocol for pro
viding demand response service in Smart Energy IoT environment, implement the proposed CoAP-based protocol,

and analyzed the performance compared to existing HTTP/ XML-based OpenADR 2.0b protocol.
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E 1. CoAPS} HTTP B|3L
Table 1. The Comparison between CoAP and HTTP

CoAP HTTP
Protocol based on UDP based on TCP
IP Layer and
Network Layer 6LowPan IP Layer
I it supports it does not support
Support pp pp

Architecture Client-Server & .
Client-Server

Model Publish-Subscribe
Synchro.nou.s does not need need
Communication
Overhead Simple Complex

Designed f
esignec for Designed for

resource . .
. internet devices

. constrained .

Application . . where there is no
networking devices .
issue of any

such as resources

WSN/IoT/M2M. ’
248 Bl <l geFe] Frhel wid A F2
MRS bl o 3883 dlolelrt F2sle]

ehd] el shAS] SEsh melAivhe Wl

E 2. XML JSON Z9¢] Payload
Table 2. Payload of XML and JSON format

ZFer). e vl JISONS W4-2 d52oz 4

=

ghe] gnhs 27| witel] A ow gefo] A=
A AL GeFo R ols) whE A H2E Zderhes
Aol slek 3 Ao} wide] T2E 2] wiitel
wr} 5849 gojg] o] rPssla Fale] 71
stk S Z=ch 8}74‘1 fa‘%*# o TEE 2|

o] ol 746;}6}%] wrhe %Xn—% =tk
CoAP= A1 Aol I3
EfFel AN & 5 QeSS ARt § T2 ES
t} TR o] AekslE 9)8lo] CoAPE 34 9 Ov
erhead & 7H5l 224 dlole]e] Gaf-2 Folx] 453
t}. o]ol Bk HTTP= CoAPS} Blasle] A&l oz
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—

e
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Format

Payload Data

<nsl: oadrPayload
xmlns:nsl

xmlns:ns2
xmlns:nsl4

IS042173A:2010-04-07">
<nsl:oadrSignedObject>

XML <nsl:oadrResponse ns2:schemaVersion="2.0b">
<ns2:eiResponse> =  -———-—-------
<ns2:responseCode>200</ns2:responseCode> ---- (b)

<ns2:responseDescription>0K
</ns2:responseDescription>
<ns3:requestID></ns3:requestID>

<ns2:venID>cc085337</ns2:venID>
</nsl:oadrResponse>
</nsl:oadrSignedObject>
</nsl:oadrPayload>

="http://openadr.org/oadr-2.0b/2012/07"

="http://docs.oasis-open.org/ns/energyinterop/201110"

="urn:un:unece:uncefact:codelist:standard:5:

</ns2:eiResponse> = -—-----------

499
bytes

75

{"Service":"eiResponse", "responseCode":200, "requestID":null, "venID":"cc085337" } byte

JSON o

(c) (d)

Data Mapping

entity XML

JSON

Service (a) <ns2:eiResponse>....
ervice (a
</ns2:eiResponse>

L

“Service”:“eiResponse”

<ns2:responseCode>200
Response Code (b) P

</ns2:responseCode>

“responseCode”:200

<ns3:requestID>
Request ID (c) q

</ns3:requestID>

“requestID”:null

<ns2:venID>cc085337
</ns2:venID>

VEN ID (d)

“venID”:“cc085337”
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74 58 &= ¥ FH YH(VEN 4ol wE)
Table 4. measurement details and methods(according to a
number of VENSs)
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Details
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Polling - Ack average time analys
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and VENs(connected on VTN)

Polling Response
Time
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Event Response a event to one of the VENs then
Time check that event Response time a
nalysis and comparison
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