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UNRELIABLE COMMUNICATION ENVIRONMENTS
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AN ENVIRONMENTAL-FRIENDLY SLURRY APPLICATION IN BPMN
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MODELING USING GATEWAYS / ERROR EVENTS
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rBPMN MODELING ELEMENTS
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rBPMN META MODEL (EXCERPT)

<<Domain Model>>
rBPMN (Communication / Decision Concepts, CDME)
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<<Ext. Con.>>
DecisionEngineConf

<<Ext. Con.>> <<Ext. Con.>> 0.1 <<BPMN Con.>> <<BPMN Con.>> <<abstract>> <<BPMN Con.>> *
ConnType Connectivity " Participant —|> BaseElement Q— 4:<:BPMI'§I (_Ion.}:v <}— Task 1
+seamless +connType : ConnType Activity
+opportunistic A 1..%
0..1

+confName : String

* \V*

<<Ext. Con.>>
ConnectivityScenario

+scenarioName : String
+characteristics : String

0..1

<<Ext. Con.>>
ConnectivityProperties

* <<Ext. Con.>>
RepetitionInfo

<<Ext. Con.>>
Resourcelnfo

+minRep : Integer

<<Ext. Con.>>

MessageFlowProperties

+failureProbability : double
+failureRecoveryTime : double
+avgBandwidth : double
+minBandwidth : double
+probOfMinBandwidth : double

<<BPMN Con.>>
MessageFlow

+avgRep : Integer
+maxRep : Integer

A\*

i

*|+repAffected : Boolean

*

EEY AR RS

<<Ext. Con.>>
DecCriteriaColl.

<<Ext. Con.>>
DecisionEngine

+collName : String

*
*

+size : double
+interval : double

<<Ext. Con.>>

1

- <<Ext. Con.>> _ 1 <<Ext. Con.>>
5 OppMessageFlow [< . OppMessageGroup \1\
* L. +groupName : String

<<Ext. Con.>>
QoSRequirements

<<Ext. Con.>>
OppPriorityFlow

+msgRequired : Boolean

+messagePriority

*

1

: Integer

QoSPriorityClass
+priorityClass : String

+deliveryProbability : double
+maxDeliveryDelay : double

<<Ext. Con.>>
OppDecisionFlow

<<Ext. Con.>>
Functionality

+descFlowLabel : String

+funcName : String
+funcDescr : String

<<abstract>>
<<Ext. Con.>>
DecisionCriteria

+criteriaName : String

JAN

<<Ext. Con.>>
ConnectivityCriteria

<<Ext. Con.>>
PriorityCriteria

<<Ext. Con.>>
FeatureCriteria

FRANK NORDEMANN



02 RESILIENT BPMN

RESILIENCE CALCULATIONS

Foundations for resilience calculation

« Connectivity statistics

« Connectivity estimations
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M N¢ Number of frames
= [F—S M, Message size
pl F,,; Frame payload size
Ny * Fy, + M T,, Worst case time
Tye = B F;, Frame header size
min BW,,;,», Minimum bandwidth
P Ta T, Allowed time delivery delay
" Tye R Resilience of message flow

resilientVR > 1
non—resilient VR < 1
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RESILIENCE ANALYSIS PROCEDURE

N
Translate Simplify Analyze
graph graph graph

| ,,,,[Graph translation rules

A
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PROCESS-TO-GRAPH TRANSLATION
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RESILIENCE VERIFICATION

Precision Farming provider (PF)
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Resilience analysis

) D

OLOS O

<« » HOCHSCHULE OSNABRUCK

UNIVERSITY OF APPLIED SCIENCES

(a2 2.0 @ 2.0 e

FRANK NORDEMANN



03 AN AGRICULTURAL REAL-WORLD EXAMPLE

RESILIENCE OPTIMIZATION
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Resilience graph
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PROCESS MODEL GENERALIZATION
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PROCESS IMPLEMENTATION
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PERFORMANCE EVALUATION (1)

Line chart of computation times
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PERFORMANCE EVALUATION (2)
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PERFORMANCE EVALUATION (3)

CDF at 7 V-Layers
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CDF at 4 V-Layers
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04 CONCLUSION

CONCLUSION

rBPMN: a resilient BPMN extension

Problem statement

« Limited suitability of BPMN for unreliable
communication environments.

« Consequences are interrupted and failing process
executions.

rBPMN integrates modeling elements for
« alternatives for failing message flows,
« moving functionality across participants, and

« dynamically choosing the best-suited alternative.
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Resilience analysis

» Identify and optimize non-resilient process segments
before runtime.

» Dynamically adapt process operation at runtime.

Performance analysis

» Solid performance of graph-based decision-making
for most scenarios.

» Possibilities for speeding-up graph path calculations.
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