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Why do we meet? 
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§  DNI should support SDN 
§  Meta-Model was updated to add the SDN support 
§  Your feedback about the changes 



Focus + Agenda 

§  We focus on the network structure part 
§  Class structure only (no attributes so far) 

§  Next: 
§  Old DNI (v2) 
§  NEW – Node “aspects”  
§  NEW – SDN Entities 

– datacentername: String

NetworkInfrastructure

Structure Traffic Configuration
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Old DNI Structure 
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– softwareLayerDelay: 
Dependency
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– forwardingLatency: 
Dependency
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Dependency
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Dependency
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– packetProcessingTime: 
Dependency
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Why new Structure in DNI 3? 
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§  DNI 2 prohibits all illegal representations 

§  More transformation work 
§  Difficult manual building 
§  Partial models illegal (extraction) 

New 
Structure 

SDN 
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Common End Intermediate

IPosition
ITypeIVisible

LinkNetworkInterface
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Physical SDNVirtual

[2..2] connects

[1..*] nodes

[0..*] links

[0..*] interfaces
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[1..1] position

[1..1] sdntype

[0..*] hosts

[1..1] hostedOn

DNI 3 Structure + Node apsects 
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DNI 3 Structure + Performance 

End

EndPerformance

Intermediate

IntermediatePerformance

IPosition LinkNetworkInterface

NetworkStructure

Node

PerformanceLinkPerformanceNetworkInterface
isUp : EBoolean = true

MTU : EInt = 1500

SoftwareComponent

SpeedUnit
unit : Speed = BytesPerSec

prefix : UnitPrefix = none
TimeUnit

unit : Time = Seconds

[1..1] performance

[0..*] software

[1..1] forwardingBandwidthBPS
[1..1] forwardingBandwidthPPS

[1..1] performance

[1..1] forwardingBandwidthBPS

[1..1] forwardingBandwidthPPS

[2..2] connects

[0..1] performance[0..1] performance

[1..*] nodes
[0..*] links

[0..*] interfaces
[1..1] position

[1..1] interfaceSpeed

[0..1] deployedOn

[1..1] packetProcessingTime

[1..1] forwardingLatency

[1..1] softwareLayersDelay

[1..1] packetProcessingTime

[1..1] forwardingLatency

[1..1] propagationDelay

[1..1] maxSupportedBandwidth

[1..1] packetProcessingTime



DNI 3 General Modeling Power 
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DNI 3 Structure + SDN 

9   Piotr & Maximilian 

ContinuousIntervalFunction

Flow
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Node

PerformanceSdnController
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SdnController

SdnControllerApplication

SdnFlowRule
table : SdnTableType = hardware
numWildcards : EInt

SDNPerformance
HwTableSize : EInt

SwTableSize : EInt

SoftwareComponent

[0..1] destinationSoftwareComponent

[0..1] sourceSoftwareComponent

[1..1] sdntype

[1..1] performance

[1..*] controller

[0..1] deployedOn

[0..1] performance

[0..*] nodesControlled

[0..1] flow

[0..1] switch

[1..1] switch

[1..1] flow

[0..1] rulePlacement

[0..1] belongsTo

[0..*] applications



– Hardware Table Capacity = 3

– 3x Rule: Server1 —> Server3
– from second 0, timeout 30

– 1x Rule: Server1 —> Server2
– from second 0+, timeout 0

Server1

Server2
Server 

SDN Controller

SwitchServer1

0 30

no-rule

hardware
software

0 30

no-rule

hardware
software

x3

DNI 3 General SDN Modeling Power 

10   Piotr & Maximilian 



DNI 3 Features 

§  DNI 3 allows partial models 
§  Thanks to “aspects” transformations are easier 
§  Easier manual building of models 
 

§  DNI 3 allows some illegal states. Solvable in OCL 
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DNI 3 General SDN Modeling Power 
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Yet unsupported example 

Client 

Content server 

Content server 

Content server 

Content server 

SDN app 

SDN Switch 

random
 

§  Dynamic rerouting DNI2 and DNI3 
§  Reactive SDN scenarios (“install rule when…”) 
§  Coarse/black box approach needed 
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