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Development of esXML for Energy Information Exchange
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Abstract

In future digital environment, energy management system will meet the real-time capability to process the emergency
events, unexpected blackouts or over-load, and the high speed to provide the consumer service events such as remote
meter reading. According to, energy management system needs the simple and independent information exchange
model which can transmit various energy event information in real-time. In this paper, we developed an esXML that
was divided into two modelings, device modeling and event modeling, based on XML using object-oriented modeling.
As a result of experiments, the system was able to exchange information independently and efficiently.
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@ | 2~Z(method)

HaoeE AXo 52 w= 7)%=S g8, gyt 713
ek 2o dojet Zol g, ARt AE(<argu-
ment>)9} BHEZH<return>) o2 FAFHTL olefel T 49}
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Table 4. Example of argument

name | String

= B =1
wE 2

Z"E—gé . ;q_
default |Variable 2

<argument name="SlientMode” type="int"
size="16" signed="false” default="0"/>
<argument name="RightNow" type="bool"
default="true"/>

<arguments>
<SlientMode>1</SlientMode>
<RightNow>0</RightNow>
</arguments>
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Table 5. Example of return value

A2 (type)

. zazaHeloiee] wF
name | String & Wl po

‘ <return name="Result” type="hbool"/>

<returns>
<Result>false</Result>
</returns>
2) g Ry
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Table 6. Components of device modeling
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<complexType name="Devicelnfo”>

<sequence>
<element name="EnergyType” type="elD” /> <
element name="Devicell)” type="1D" Unigue="true”

Hierachy="true"/>
<element name="User” type~"UscrInfo”/>
<element name="Position” type-"PositionInfo”/>
<clement name="DateOflnstallation”
type="datetime” format="YYYYMMDD"/>
<element name-"State” type="DeviceState”/>
<element name~"Energy” type="EnergyInfo”/>
<element name-"Price” type="PriccInfo”/>
<element name="Function” type="Method”/>
</sequencc>
</complexType>

O8 3 x| 2dEe 93 esXML

Fig. 3. esXML for device modeling
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Table 7. Event

2|3t esXML(energy system eXtensible Markup Language) 7H'2Z
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Alarm ol flEe] g & A=A

HTTP/1.1 200 OK

Content-Type : text/xml; charset = utf-8

Date: Thu, 04 Apr 2002 11:34:01 GMT

Content-Langth : 587

ETag: "0a7ccacbOcbell:laad”

Server ! localhost

<?xml version="1.0" encoding="utf-8">

<esXMI, version-"1.0" type="event">

<event type="Alarm” id="e_20081010" targetid="powerl23",

observer-"GW123", handler="Administrator”,
defaultAction="perform”, propagation="continuc”>

<arguments>
<argument name="state">OverPower</argument>
< a r g u m e n t

name="method”>ControlDevice</argument>>
</arguments>
<fevent>
</esXML>

a2 4. Alarm o[HIEe] et &g #AA
Fig. 4. Response message of Alarm event
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<event type="error” id="e_20081010" targetid="NULL",
observer="CP123", handler-"Administrator”,
defaultAction="perform”, propagation-"continue’>

<arguments>

<argument name~"method”>DeviceView</argument>

<argument  name="code”>400</argument>

</arguments>

Jevent>

22 (Attribute)
Al
Z%\_/\gtﬁ
ID olMlE AEg 9lg 1D
Tvpe olelrie] FHE FHsts &4
targetld ol EZ} A FA IDE THIHE £4
oJHEE TREtE e ddse £4
[observer] Aekrtizsin] Agke] wW 7|EAo® tjn)
ol AlolEge) S g}
event olMlrig Agstis dAe HHs: &
thandler] [user/administrator/device/dev ltcgatew ay, /
deviceportall
oWl EZ} whAllo] 7)Ao Fyslot B}
[defaultAction] | = WES XA &4, A= 15
[ignore/cancel/perform]
elementol|A] zegh
[propagate]
[stop/continuc]
@ Alarm oW E
Alarm oJWIEE tjulo]x Alo|Egle] W= =] Aol
A gheratel ALg A el Aol Al AL WA AE Agd
Alarm o|WHEE 7153 vAIR A shgAo] 0% AL

o2l 5 25 o|WlEe] thl esXML
Fig. 5. esXML of error event
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st e, thge] 7' 6ol 25E 0= At
E o & RojF3 Ut}
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07 512 49a] 99 Aol of olME: o7 el
1)

<event type="handle”
observer="CP123",
handler="Administrator”,
propagation="stop”>
<arguments>
<argument  name="mecthod”>SctDegree</argument>
<argument  name="degree”>40</argument>
</argumenls>

</event>

id="e_20081010" targetid="powerl23",

defaultAction="perform”,

a2l 6. A Ao} ojlE] ek esXML o
Fig. 6. esXML example of device handle event
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Table &. Acknowledgement of device handle event

718 ARE g
. . oHEES AT
DevicelD DevicelD 43 D
eventID EventID olMlE ID
ojlE Az Az}
Event Action List accept/ignore/rejec
_Ack t/rerequest
olHE Ay
EventTime DateTime Al ZHformat :
default)
Result g 23t

22 (acknowledgement)

POST /path/to/some/Devicelnfo.cs/ HTTP/1.1

Host: localhost

Content-Type : application/x-www-form-rulencoded
Content-Length @ 43

ETag: "0a7ccac50cbell:laad”

<?xml version="1.0"  encoding="utf-8">

<esXML version="1.0"  type="Event_Ack">
<DevicelD>powerl23</DevicelD>
<EventID>e_20081010</EventID>
<Action>Accept</Action>
<BEventTime>2008-10-10
<Result>
<ModifyedDegree>27</ModifyDegree>
<Difference>9</Differcnce>

</Result>

</esXML>

12:00:00</Event Time>

a8 7. FA Ao oWE &g HAA
Fig. 7. Response message of device handle event
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@ Relative URI of resource requested
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HTTP/1.1 200 OK
Content-Type © text/xml; charset = utf-8
Date: Thu, 04 Apr 2002 11:34:01 GMT
Content-Length @ 587
ETag: "0a7ccacb0cbell:laad”
Server : localhost
<?xml version-"1.0"  encoding-"ut{-8">
<esXML  version="1.0)" type="PeriodicData”>
<EnergyTvpe> Power </EncrgvType>
<DevicelD>power123</Devicel D>
<Energy>
<StartTime>20070711:120101</Start Time>
<EndTime>20070711:120115</EndTime>
<MountOfUsing > 10</MountOfUsing >
<MountOfUsing > 11 </MountOfUsing>
<MountOfUsing>9</MountOfUsing >
<MountOfUsing >11</MountOfUsing>
<MountOfUsing > 10</MountO[Using >
<MountOfUsing >15</MountOfUsing >
<MountOfUsing >12</MountOfUsing>
<MountOfUsing>1</MountOfUsing >
<MountOfUsing >5</ MountOfUsing >
<MountOfUsing >12</MountOfUsing >
<MountOfUsing >13</MountOfUsing >
<MountOfUsing >9</MountQfUsing >
<MountOfUsing >10</MountOfUsing >
<MountOfUsing > 10</MountOfUsing >
</Energy>
</esXML>

HTTP/1.1 200 OK

Content-Type © text/xml; charset = utf-8
Date: Thu, 04 Apr 2002 11:34:01 GMT
Content-Length @ 587

ETag: "0a7ccacd0cbellilaad”

Server ! localhost

<?xml version-"1.0"  encoding="ut{ -8">
<esXML version="1.0" type="Devicelnfo”>
<EnergyType> Power </EnergyType>
<DevicelD>powerl23</Devicel D>

<User>

<UserName>Hong Gil Dong</UserName>
<UserID>HGD123</UserID>
<UserPass>#xxxixx</UserPass>
<Address>Seoul</Address>

<User>

<Position>

<Floor>1</Floor>
<RoomNumber>A101</RoomNumber>
</Position>
<DateOfInstallation>20071010</DateOfInstallation>
<State>TurnOff</State>

<Energy>

<DataQOfMeasurement >20081010:120101</DataOfMeasurement >
<MountOfUJsing>100</MountOfUsing >
</Energy>

</esXML>
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Fig. 8. Response example of periodic event
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Fig. 10. Response example of irregular event
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POST /path/to/some/Devicelnfo.cs/ HTTP/1.1

Host! localhost

Content-Type @ application/x-www -form-rulencoded

Content-Length @ 43

ETag: "0a7ccacd0chcll:laad”

<?xml version="1.0"  encoding="utf-&" >

<esXML version="1.0" type~"event'>

<event type="reading” id="e_20081010" targetid="powerl23",
observer="DP123", handler-"Administrator”,
defaultAction="perform”, propagation="stop”>

<arguments>NULL</arguments >

</event>

</esXML>
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Fig. 9. Request example of irregular event
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Fig. 11. Event setting
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Fig. 12. Event execution result
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