|

[daho National Laboratory

Power Grid Communication Planning and Modeling Tool (PGCPMT) Code Generator for ns-3
Jeffrey M. Young

] e NetworkHardware Node
Background: Network Hardware XSD definition: T o
: p - ) m naice : integer
The PGCPMT _COde Generator prqwdes a tool that can: <xsd:element name="networkHardware" maxOccurs="unbounded"> m_indice : Integer o ek :gString
 Interpret a higher level description of a network topology <xsd:complexType> m_getwgr‘:Harg:V_afeName + String m_ipinterfaceName : String
. _ - - m_gataraie | ring : :
Generate ns-3 statements that can be executed with the latest version <xsd:sequence> m_networkHardwareDelay: String m_type : String
of ns-3 _ _ <xsd:element name="type" type="hardwareType"> m_ndcName: String GenerateHeader()
« Free the user from having to know the details of the syntax needed to </xsd:element> m_aNoceTontainer ; String GenerateNodeCppl)
- g ) . m_enableTrace : Boolean GeneratelpStackCpp()
build and execute a simulation <xsd:element name="name" type="xsd:string"> m_nodes : String SetNodeName()
Based on the ns-3 Topology Generator - Weiss and Vincent? : _n n v ad: ng" GenerateNetworkHardwareCpp() GRENDdBNEmE.)
a S pology € <xsd:element name="dataRate" type="xsd:string"> GonarsteNetOevicalopl) setipltatacensmal)
</xsd:element> GeneratevarsCpp() GetIndice()

. <xsd:element name="1inkDelav" t e="xsd:string"> GenerateCmdLineCpp() Setindice()
Features: </xsd:elements 7 /P 7 gggzrd?(tzz{)racecpp() GetNodeType()
 Generate ns-3 syntax from XML topology description <xsd:element name="enableTrace" type="xsd:string"> Setindice()

« Non-GUI, Command line interface </xsd:element> GetNetworkHardwareName(} T
. S . GetDataRate() pplication
XSD\@“mﬁmm <xsd:element name="mobility" type="xsd:string" minOccurs="0"> GetNetworkHardwareDelay() T S—
« XML data interface </xsd:element> GetNdcName() - LR
« Electric Smart Grid applications ' Getinstalediacest) WLAPREHDS | o
PP <xsd:element name="connectedNodes"> GetinstalledNode() m-SenderNﬁdg ’ Sérmg
i removelnstalledNode() m_receiverNoage : 5tring
<xsd:complexType> SetNetworkHardwareNamef) m_startTime : Integer
Program execution: <xsd:sequence> SetDataRate() m_endTime : Integer
. : _m " _ : ng " _n " SetNetworkHardwareDelay() —
o <xsd:element name="name" type="xsd:string" maxOccurs="unbounded"> S:thc\:“;%egr warebelay Genergte&ppllcatlon(:pp()
| </xsd:element> Install(} GetIndice()
XML File </xsd:sequence> GroupAsNodeContainerCpp() Setindice()
A GetAllNodeContainer() GetAppMNamel()
</xsd:complexType> SetAllNodeContainer{) SetAppName()
</xsd:element> SetTrace(()) GetSenderNode()
< : > inti i i Nl GetTrace SetSenderNode()
PGCPMT . /xsd:sequence XML description for point to point link: GetLinkType() e
Code Generator XSD File </xsd:complexType> SetReceiverNode()
. <networkHardware>
</xsd:element> | | GetStartTime()
J <type>PointToPoint</type> SetStartTime()
<name>pZp 0</name> - : : GetEndTime()
_ | <dataRate>622000000</dataRate> INL Contribution: GetEndTimeNumber(
ns-3 script Currently supported topolog|e3; <linkDelay>1</linkDelay> « New main() with SetEndTime()
File (*.cc) - « XSD validation GetApplicationTypel()
 WiFI <enableTrace>true</enableTrace> _
* Point to Point <connectedNodes> 3.24X1ML parﬁlng
« CSMA <name>ap 0</name> * o.2%.LcOmpliance

* New syntax

 Header file realignment
* Flowmonitor output
 Applications

« UDP Client/Server
UDPCosem Client/Server

<name>term_0</name>
</connectedNodes>
</networkHardware>

Example Smart Grid network topology:

\ 4

(TS oosooosoooosoosoooooooooooooooooes « DataConcentrator
Head End MDMS * MeterDataManagement
computer _ _ * DemandResponse
ns-3 simulation code:
smart meters - E - E « o
T o PointToPointHelper p2p p2p 0;

NAN p2p p2p 0.SetDeviceAttribute ("DataRate", DataRateValue (622000000)) ;

pZ2p p2p 0O.SetChannelAttribute ("Delay", TimeValue (MilliSeconds (1))); ACknOWIedgement:

i

WAN - This research is supported by the United States Department of
0 [ Rauter j— LAN NodeContainer all p2p 0; Energy, Office of Electricity Delivery _and Ene_rgy Reliability
- | all p2p 0.Add (ap 0); (DOE-OE), Under DOE Idaho Operations Office Contract
" all p2p 0.Add (term 0); DEACO07051D14517.
"""""""""""""""""""""""""""""""""""""" | NetDeviceContalner ndc p2p 0 = pZ2p p2p O.Install (all pZ2p 0);
Utility Data and Control Center (DCC) S ) )
WAN = Wide Area Network, point-to-point link pzp_pzp_O.EnablePcapAll ("pZp 07);
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