BPMN2 Semantics & OBP2

A demonstration by LE ROUX Luka



Demonstrations

* Part 1: Asimple BPMN2 model
e Simulation
* Verification
e Simulation & verification with “flow completion” (symmetry reduction)

* Part 2 : One Way representative model
e Simulation & deadlock
* With “flow completion”
* “Process 0” isolated

* Ongoing work (MSP3 as a target)



Part 1 : A simple BPMN2 model

Start A

Process A
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Process B (V2)



Part 1 : Simulation

* Demo simulation (V1)
 Example of a BPMN2 execution state and its associated actions:

BEPMMNZ Configuration [ ]
2 processes & 3 tokens
¥ Root Process (2 tokens) COPEN_PROCESS Call A
| (P} Call B
[fork] --» [Call A]: [SEM_SYMEB_37] START TASK Task B

¥ [Call B] : Process B (1 token)

[5tart B] --> [Task E] : [SEM_SYME_23




Part 1 : Deadlock properties

e All models that terminates have a “deadlock”, the following fails
nobDeadlock = [] not |deadlock]|
* We can filter out “expected deadlocks”

nobDeadlock bpmn = [] (|deadlock| lmplies |source.isTerminated()|)

 Alternatively, we can check that a process always terminates

alwaysTerminates = []<>|zource.izTerminated |



Part 1 : Deadlock verification

signal End B

Process B (V1)
e The demonstration will show this is not verified on V1

* This is due to “process B” potentially not being ready to “catch”
e But if “Task B” ends before “signal” is thrown, the process terminates
* Given the following atomic propositions :

B = |acticn.end=Task("Taak B")
S = |action.send=5Signal ("=ignal”™)
T = |=zource.isTerminated()

* Dwyers Pattern : After B, T responds to S
* TranslatesinLTLto: [] (B -> []1(5 - <=T))

* Demo verification (v1) : only “noDeadlock_iff” is verified



Part 1 : “Flow completion” () o (G

Start B signal End B

Process B (V2)
* The symmetry reduction developed for One Way

* One implication is to give priority to sequence flows over task actions
* As such, in V2, process B is always ready to “catch”
* Demo simulation & verification (V2) : “alwaysTerminates” now holds

EPMN2 Configuration (% 2

¥ Root Process (2 tokens)
Call A
Call B

¥ [Call &] : Process A (1 token)
Task A

¥ [Call B] : Process B {1 token)

(C) [Start B] --> [signal] : [SequenceFlow_1]

Initial configuration with flow completion activated



Part 2 : One Way representative model

* Demo simulation & deadlock, with and without “flow completion”
 Demo isolated process O

¥ BPMNZ Configuration B noDeadlock

30 processes & b20 tokens .- - : - : - _ﬁ‘
: Finished 1422 configurations 0 transitions in 43322 ms
* process 0 (12 tokens)

¥ [callActivity 7] -» [callActivity 33] : process 28 (5 tokens)
(C) [parallelGateway 249] --» [Event 214] : [Megald-037E13096101840E]
(C) [parallelGateway 249] --> [MG-04 passed notification 49] : [Megald-037E13E26101845E]
(C) [parallelGateway 249] —-> [Event 213] : [Megald-037E140D61018551] ¥ BPMNZ Configuration
(C) [parallelGateway 249] --» [Event 166] : [Megald-037E146061018634) 0 process & 0 token
(C) [parallelGateway 249] --> [Event 165] : [Megald-037E146401018684]

# [callActrvity 9] : process 30 (12 tokens)

(N STY PEFERE-NAY | [—— 1 MR fnlancl (a proper termination)

Q>

Deadlock found in the model without “flow completion”



Ongoing work (MSP3 as a target)

* Timed integration : BPSIM & atomic propositions
» Algorithmics (bitstate hashing)

* More “options” (isolate other processes ?)



deadlock.gpsl

ncbDeadlock = [] not |deadlock]
nocbeadlock bpmn = [] (ldeadlock| implies |state.ilsTerminated() |)

alwaysTerminates = []<>|=ztate.l13Terminated()

ff Given the foll g atomic propositions :
B = |acticn.end=sTazk ("Task B")

S |acticon.send=sSignal ("=ignal™) |
gtate.is3Terminated ()

S Dwyers Pattern @ After B, T responds to &
nobeadlock iff = [] (B -> []{2 -> <>T))

H

G By b= 2 Wy Do =] Oy o Lo B b=

/ If "Task E" ends before "si1gnal™ 15 Cthrown, procsess always po
llowin



Files

| | deadlocks.gpsl
oneWay.bpmn

IJ oneWay flowCompletion.bpsli
L]

oneWay_processi.bpsli I‘

simpleCallsV1.bpmn

|| simpleCallsV1_flowCompletion.bpsli
simpleCallsV2.bpmn

|| simpleCallsV2_flowCompletion.bpsli

"modelFileName" : "oneWay.bpmn®,

"flowConpletion™ : true,

"includelalledProcesgezs™

fal=se




