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An Active Network Execution Environment for on Demand
Customization of Communication Protocols and Services

Hwa Young Lee' - Bo-young Kang'' - Kyungshik Lim™"

ABSTRACT

In this paper, we present the design and implementation of new execution environment named Customizabie Architecture for Flexible
Execution Envirenment(CAFEs) that supports the mechanism of protocol customization and service referencing. We introdiice a new concept
as micro protocols and active services to enhance software reusability. Micro protocol represents a specific algorithm or functionality of existing
network protocol and the active service is in charge of binding legacy application and releasing the active network oriented services. The pro-
posed active network execution environment is made up of three parts, virtual network system, protocol and service manager, event engine. First,
the virtual network system is used to connect each active nodes using virtual network channels which are based on multiple existing protocol
layers. Second, the protocol and service manager is responsible for composing micro protocols and active services to develop new network proto-
col and service easily. Finally, the event engine is used to detect the automatic transition of system components using event delegation model.
To verify the CAFEs, we have an experiment about the delivery of web contents which are suitable for the user's terminals in the wireless
Internet environment. As a result, we are able to obtain the availability of developed execution environment.

7S : WNEA(Exocution Environment), CAFEs, 00|32 Z2E & (Micro Protocol), HEIE AH|A(Active Service), HE|E HES
H(Active Network)
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<?xml version="1.0" encoding="UTF-8"7>
<xsd : schema targetNamespace="http : //ccmc knu.ac.kr/xml/Acti-
veNet work/CAFEs”
xmins=“http://ccme.knu.ac.kr/xml/ActiveNetwork/CAFEs”
elementFormDefault="qualified”
xmins : xsd="http://www.w3.0org/2001/XMLSchema™>
<xsd : element name="VnetSystem”™>
<xsd : complexType>
<xsd : element name="VnetChannelList™>
<xsd : complexType>
<xsd : element. name="VnetChannel” minQOccurs="1"
maxOccurs="unbounded”™>
<xsd : complexType>
<xsd : sequence>
<xsd : element name="Bandwidth” type="xsd :
float” minOceurs="1" maxQOccurs="1"/>
<xsd : eletpent name="MTU” type="xsd : positive-
Integer” minOccurs="1" maxQOccurs="1"/>
<xsd : element ref=“Vnetlnterface”/>
</xsd © sequence>
</xsd : complexType>
</xsd : element>
</xsd : complexType>
</xsd ' element>
</xsd : complexType>
</xsd : element>

<xsd : element name="Vnetinterface” minOccurs="1" maxQOc-
curs=“1">
<xsd : complex Type>
<xsd : sequence>
<xsd : element name="“Vnetlnterface Type” type="xsd :
string” minOccurs=*1" maxOccurs=“1"/>
<xsd : element name="SourceAddress” type="xsd : string”
minOccurs="1" maxOccurs="1"/>
<xsd : element name="DestAddress” type=“xsd : string”
minOccurs=“1" maxOccurs=“1"/>
<xsd : element name="SourcePort” type=“xsd : positive-
Integer” minOccurs="0" maxOecurs="1"/>
<xsd : element name="DestPort” type="xsd : positivelnte -
ger” minOccurs="0" maxOccurs="1"/>
</xsd © sequence>
</xsd : complexType>
</xsd : element>
</xsd : schema>
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CE 3) HEIY ClE{H|0j2 APIS

47 WAE

doey | Piblic File getDataFlie( String FileNarre ) ;
Aza | Public Object getlocallata( Otject Key ) ;
Mz | Public void putlocalatal Object Key, Object Value ) ;

public void registerMicroProtocolAPI( MicroProtocolAPT AFT )
;}imﬂmwsmm&at@mqﬁm:

public void registerActiveServiceAPI( ActiveServiceAPl AH1 )

9 oq | Hmows HegalSatebuosption ; .
public vaid unregisteMicroProtocolAPY ) throws HlegalStateException |
public void unregisterActiveServiceAPI( ) throws HlegalStateFxception ;

public void addVnetChannellistener( VoetChannelListener vl ) ;
public void -addMicroProtocollistener( MicroProtocolListener mpl ) ;
olIE | public woid addMicroProtooolListener{ MicroProtocoiListener mpl, Filter £ ) ;
g2 | public vaid addActiveServicelistener( ActiveServiceListener asl ) ;
5% 9 | public void addActiveServiceListener( ActiveServiceListener asl, Filter f ) ;
A | publie void femoveVnetChannell istener{ VnetCharmelListener vel ) ;
public void removeMicroProtocoll istener{ MicroProtocoiListener mpl ) ;
public void removeActiveServiceListener( ActiveServiceListener asl ) ;

724 public List getAlVnetChannelReference( ) .
s public MicraProtocolReference getMicroProtocolReference( Identifier Id ) ;
" | pablic ActiveServiceReference getActiveServiceReference( Identifier Id ) ;
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