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I Rescearch Context

B Business process design
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I \\/hat are Configurable Process Models?

B Process Family: Different variants of the same process

targeting customers’ demographics  executed by different branches
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I \\/hat are Configurable Process Models?

B Example: Complaints Process Model
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I Problems Statement (1/2)

B Assumption: analysts derive process variants
from a configurable process

B Observation: variant models often contain errors
* Why?
« How to avoid them?

The correctness of the process configuration is of paramount
Importance in order to avoid execution errors
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I Resource Allocation in Business Processes
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I Problems Statement (2 /2)

B Assumption: analysts assigns resources to
process activities.

B Observation: inconsistencies in the Cloud
resource allocation behavior may occur.

* Why?
 How to avoid them?

The correctness and the efficiency of the Cloud resource allocation
Is still required by the tenant
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I Outline

B Towards Correct Business Processes Configuration
« Motivation
EVENT-B method
« Formalizing Configurable Process Models
« Formalizing Configuration steps
« Configuration Guidelines
« Verification and Validation
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I \otivation
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I Objectives

B Guide the process analyst to easily configure process
models while preserving correctness.

* Analyze and check the correctness of a configurable
process

- Assist analyst in order to derive correct variants

B Respect specific domain constraints: Configuration
guidelines introduced by Rosemann, M. et al.

v Perform an incremental formal verification by checking correctness
and domain constraints at each intermediate step of the
configuration procedure.
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I The EVENT-B method

B Two Key features:

Stepwise refinement model: represent systems at
different abstraction levels;

Proof-based model: the use of mathematical proofs to
verify consistency between refinem

ment levels. 3
Machine:, ‘Context:"
B Two types of entities : /| BPMO /| BPCO [
. | | varmBLEs . || SEES_ :
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I ~Approach Overview
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I ~ormalizing Configurable Process Models

B Machine MO :
- Invariants: Structural
— Correctness constraints Soundness
Behavioral
— Configuration constraints < Activity
Connector

« Events: configuration steps
— Activity configuration

— Connector configuration: either a split or a join connector

B Machine M1:

« Invariants and events guards defining Configuration
Guidelines
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I Correctness Constraints

B Structural Invariants

- Except the initial and the final nodes, each activity have
exactly one incoming and one outgoing arc;
* A split connector has:
— exactly one incoming and
— at least two outgoings arcs;
« Ajoin connector has:
— at least two incomings arcs and
— exactly one outgoing;
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I Correctness Constraints

B Soundness Invariants

« All nodes of the process can be activated (i.e. every
node can be reached by the initial activity);

« For each activity in the process, there is at least one
possible sequence leading from this activity to a final
activity, i.e. the termination is always possible .
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I Correctness Constraints

B Behavioral Invariants

* The configuration of a business process model may
affect the soundness by two types of potential errors:
— lack of synchronization : 3 invariants
— Deadlocks : 3 invariants

* These situations result from a mismatch between splits
and joins.
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I Configuration Constraints

B Activity Configuration invariants

- An invariant defining the model once an activity is
removed: OFF activity configuration

* An invariant defining the model after keeping an
activity: ON activity configuration

B Connector Configuration invariants

 |Invariants defining the configuration constraints for
each type of connector are defined according to the

=

table:
FROM-TO[OR[XORJ[AND][zeq
OR v | W v |V
XOR v v
AND v
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I ~ormalizing Configuration Steps

B Activity Configuration Events

« Two events:
— ConfigureACTON event keeps an activity;

— ConfigureACTOFF event excludes an activity.

ConfigureACTON(bpl,bp2,a1l)
Select car Select car ‘ Select car
(all) dates (a12) _ (all)
ConfigureACTOFF(bp2,bp3,a12)

Configurable activities

all and al2
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I ~ormalizing Configuration Steps

B Connector Configuration Events

« Two events for each connector :

— One event for the split configuration: ConfigureORSplit,
ConfigureXORSplit and ConfigureANDSplit.

— A second event for the join configuration:
ConfigureORJoin, ConfigureXORJoin and
ConfigureANDJoin.

ConfigureORSplit(bp1,bp2,

- N Ty
Select hotel Select hotel 0psS,{a9,a11},XOR,..) Select hotel L, Select hotel
9 dat 10 : (a9) dates (a10) ,
ops5 (ag) ates (a10) opj3 ‘ 0ps5 9= e ) lopi3
OR Select car Select car OR : . KOR Select car Select car KOR
ConfigureORJoin(bp2,bps3, —»
(a11) dates (al2) (al1) dates (al2)

opj3,{al0,al12},X0OR,..)
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I ~ormalizing Configuration Steps

B Connector Configuration Events

« Each connector configuration event has to consider the
following requirements:

— The configuration constraints for each type of connector

— Only configurable nodes can be removed to avoid
unreachable ones;

— The connectors types matching checking in order to
prevent erroneous situations.

v"we added for each event corresponding guards that should hold in
order to apply a configuration step.
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I ~ormalizing Configuration Steps

B Connector Configuration Events

- Example: the configuration of opj3 to AND could never
be applied if ops5 has been already configured to XOR

ConfigureORSplit(bp1,bp2,

Select hotel Select hotel opsS,{aQ,all},XOR,. ) Select hotel L, Select hotel
- (a9) dates (a10) opj3 | opss (a9) dates (al0) opj3
oR Select car Select car OR ConfigureORJ in(bp ,bpS}im Select car L, Select car KOR
(a11) dates (a12) . (al1) dates (al2)
opj3,{al0,al2}, ) —
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I hjecting Configuration Guidelines in the Model

B Machine M1;

« Configuration guidelines are introduced to depict
relevant inter-dependencies between the configuration
decisions in order to be inline with domain constraints.

« Such guidelines are expressed via logical expressions
of the form If-Then-rules.
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I \erification & Validation

B Verification using formal Proofs

* Using the Rodin tool, our model generated 358 proof
obligations (POs);

* In order to demonstrate the model correctness, all
generated proofs should be proved and discharged

« Every defined invariant must be preserved and proved
using these proofs

« (272 POs= 76%) were automatically discharged; and
more complex ones (86 POs = 24%) were interactively
discharged
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I \erification & Validation

B Interactive Proving Interface in Rodin

[Z Proving - jml27112015/BPM2.bps - Rodin Platform

o0 S

File Edit Navigate Search Project Run BMotion Studio ProB Window Help

= $ QTP e
e Proof Tree S6eEm =8
4 ) V goal (frees bpres) -

4 ) simplification rewrites
4 V) type rewrites
a4 ) simplification rewrites
4 ) = goal
4 ) dc (bpresedom(AllocationDep))
@ 1 goal
4 ) ah ((AllocationDepuallocDep) [{l
@ T goal
4 ) slyds
@ Newpp
4 & eh with (AllocationDepuallo
4 @ ¥ hyp (inst bpres)
@ 7 goal
4 /) generalized MP
4 ) simplification rewrl
ML
4 /) ah (bpresedom(shar))
@ T goal
4 ) ct goal
4 & ah ((AllocationDepualloci
@ 7 goal
4 ) simplification rewrites
@ M ‘E
a4 ) eh with (AllocationDef
s ) simplification rewri
@ 1 hyp |
v) total function dom substitu
4 ) ah (3r-reresabpres=bp » |
@ T goal
a ) slyds
@ NewpP
a4 ¥) 3 hyp (3r-reresabpress|
4 &) eh with bpres=bp » |
4 ) simplification re
4 & ¥ hyp (inst r
@ T goal |
4 V) generalize|
4 ) simplifi
a4 @ = h
4 @ ah

[N

< m »

New current obligation

10/07/2017 Institu

@ sPM2 @ BPM2

CreateBP/inv10/INV

B
¥ bpres

card(AllocationDep[{bpres}])=1

=
Shareable (bpres)=TRUE
bpeBP A bpedom(BP_activities)

actscACT ~ acts#o
and_activDepcacts x acts
or_activDepcacts x acts
rescRES
allocDepe{bp} x res < acts
share{bp} x res — BOOL
vr-
reres A
card(allocDepl{bp » r}])=1
=
shar(bp » r)=TRUE
exclushareshar~[{TRUE}] — BOOL
subDepeallocDep < res
Selected Hypotheses

V bpres
card((AllocationDepuallocDep) [{bpres}])=1
=
(Shareableushar) (bpres)=TRUE

% Proof Control £3

QuickAccess i 9 | B Event-B [ ProB

= 0

= = £ Event-B Explorei

@ BPML
4 @ PMm2
© Variables
<% Invariants
% Events
4 @ Proof Obligations
@ invS/WD
@ inv10/WD
@ im11/WD
@ INITIALISATION/inv1/INV
@ INITIALISATION/inv2/INV
@" INITIALISATION/inv3/INV
@ INITIALISATION/invd/INV
@ INITIALISATION/invS/INV
@ INITIALISATION/inv6/INV
@" INITIALISATION/inv7/INV
~ @ INITIALISATION/inv8/INV
@ INITIALISATION/inv9/INV
@ INITIALISATION/inv10/INV
@ INITIALISATION/inv11/INV
@ CreateBP/grd8/WD
@ CreateBP/invl/INV
@ CreateBP/imv2/INV
@ CreateBP/inv3/INV
@ CreateBP/invd/INV
@ CreateBP/inv5/INV
@ CreateBP/inv6/INV
@ CreateBP/invi/INV
@ CreateBP/imv8/INV
@ CreateBP/invd/INV
@ CreateBP/inv10/INV
FiE A @ CreateBP/inv11/INV
@ AddACT/invl/INV
@ AddACT/inv3/INV
@ RemoveACT/invl/INV
@ RemoveACT/imv2/INV
@ RemoveACT/inv3/INV
@ RemoveACT/invd/INV
@ RemoveACT/invS/INV
@ RemoveACT/inv6/INV
@ RemoveACT/invI/INV

m

=g Progress &2 x

No operations to display at this time.

s

t Mines-Télécom

SAMOVAR - Télécom SudParis

11

TELECOM

SudParis




I \erification & Validation

B Validation by animation using ProB

|t allows the modification of the state of the model by
triggering the enabled events that modify variables
using constants.

- |t allows to play different scenarios and check the
behavior of the Event-B model
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I \erification & Validation
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I Case Study

B How can our approach assist process analyst in
applying correct configuration steps?

B Results:
our approach allows to:

* save time and facilitate the identification of the
configuration steps;

e guarantee a correct process model at each
configuration step;

- derive domain-compliant process variants based on the
configuration guidelines.
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I Outline

B Towards Correct Cloud Resource Allocation in
Business Processes

* Motivation

* Event-B Model

* Modeling Control Flow

« Modeling Cloud Resource Allocation
« Verification and Validation

[
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I Votivation
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I Resources Properties

A Cloud resource can be :

B Elastic OR Non-elastic.

= Aresource is elastic if we can change its capacity at runtime.
= Aresource is non-elastic if its capacity is fixed and cannot be modified at runtime.

B Shareable OR Non-Shareable

= Aresource is Shareable if it can be allocated by many activities' instances.
= Aresource is non-Shareable if it can be used by only one activity instance.

/7 Exclusive Shareable

If its resource instances can be allocated by activities' instances

B Shareable but not consumed at the same time

Common Shareable

= |f its resource instances can be allocated and used by several
activities' instances at the same time
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I Event-B Model

i i i 2 g s e e e W I g
I Context "EXTENDS Context TENOS  Context "EXTENDS Context CEXTENDS. Context | |
| BPCO I l BPC1 | | BPC2 I | BPC3 | l BPC4 :
I (U I
| SEES SEES : : SEES SEES SEES I
: ] :
| | Machine [REFINEY Machine kEF'N Machine [REFINEY Machine [REFINEY Machine | |
I BPMO BPM1 BPM2 BPM3 BPM4 :
% ____ ControlHlow .+ N ____ Resource @ ————__ =t
Perspective Perspective

B Machine BPMO, the control flow perspective is modeled.
B Machine BPM1, the process execution instances are introduced.

B Machine BPM2, the allocated resources by a process activity are added and the shareability

property of a cloud resource is pointed out.

B Machine BPM3, the resource perspective is refined by adding running resource instances.

Machine BPM4: the elasticity property of a cloud resource is added.
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I \odeling Control Flow

B First Level of Refinement: Introduces Execution Instances
 The sequencing between Business process execution events

CreateBP{bp,acts,and_activDep
» or_activDep

- -

S
: mpleted | o . Py
Ad dﬂLIInzt{t:uE,| ac,al)
# ACT_Instanc ._nlagra#@a Ifa 4
ACT_Instances_ FFW"..EEEI =bpi I
CEE I
‘ CancelACT lﬂst{fﬁ@ri activity instance Tife (cycle /
5 unACTInst(ai) ’

|
ACT_Instances State{al =running

¥

" FailACTInst(ai) ‘ [ Complete ACTInst(ai) ]
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I \odeling Cloud Resource Allocation

B Second Level of Refinement: Introduces Resource
Perspective

« The allocation dependency: denotes for each process the relation

of a possible allocation between a resource and an activity.
(pattern Direct Allocation (WRP-01) defined by N. Russel et al.).

- A relation AllocationDep.

* The substitution dependency: captures the possibility to replace a
resource by another to perform some work in case of its
unavailability or absence.

- A relation SubstitutionDep
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I \odeling Cloud Resource Allocation

B Second Level of Refinement: Adds the shareability

property
« Shareability Constraints

— a resource may be shareable in a given process and non-shareable
in another.

— only shareable resources may have several allocation dependencies;

— Two shareability properties: Exclusive shareable and common
shareable resource.
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I \odeling Cloud Resource Allocation

B Third Level of Refinement: Adds the resoutree-instances
// \1/ <

| . |I V= . ™ 4 )
AllocateRESInst = | Inactive J?LAIIocated Consumed
ANY ai T - ” \ J
WHERE Rl YR v
grdl: _ai€ACT Instances 77 m--o. - \r )
grd2: (~J—iQT_IHSﬁG,'RCES_StEItE(ﬂ.i'.} = initiated __.- >l Released
grd3: ri € RES-Fnstances #x ri+=sai ¢ Allocated ) ’
grdd: BP_Instances_Type(ACT_Instances_BP_Instances(ai))

— RES_Instances_Type(ri)
— a2 AllozationDep — 1[{ACT Instances Type(ai)l]_ _ _

g;rdE(:/ ri € Inactive V, BP_Instances_Type( 1

ACT ~Frnstances-BP  Instances(ai)) — RES_Instances_Type(ri) |
I\ € ExclusiveShareable — 1[{FALSE}] ]
grde RES__Imstances_ BP_Tnstances(rijy ~— = =7 -

— ACT_Instances_BP_Instances(ai)

THEN
actl: Inactive-="Fnuctive\{rif-------_____
act2¢.  Allocated := Allocated U {ri + ai} >

-

~ )

Exclusive shareable resource instances can be allocated and used by

different activities' instances but not at the same time,
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I \odeling Cloud Resource Allocation

B Fourth Level of Refinement: Models Cloud Resource
Elasticity

» Support the pattern Capability-based Allocation (WRP-08)
defined by N. Russel et al.

- The allocation is based on the matching of specific
activities requirements with the capabilities of resources.

Inv6e: Vai,ri.(ai € ACT_Instances Ari € RES_InstancesA
ACT _Instances_State(ai) = completed A ri — ai € ConsumedA
ri +— ai € dom(ACT Instance_ RES _Needs) =
ACTInstance_ RES_Needs(ri — ai) < RESInstance_Capacity(ri))

Inv5: Vop,r.(r€ RESAOp € BFP ANbp — r € dom(AllocationDep)\
Elastic(bp — r) = FALSE = SUM (({bp — r} x BP_activities[{bp}])
JACT_RES_Needs) < RES_Capacity(r))
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I \odeling Cloud Resource Allocation

B Fourth Level of Refinement: Models Cloud Resource
Elasticity

« Elasticity Events:

— ResizeUpRESInst increases the capacity of a resource instance
according to the activities instances needs.

— ResizeDownRESInst decreases the capacity of a resource instance
In case it is unnecessary to the activity instance.
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I \erification & Validation

B Verification using formal Proofs

- Each invariant should be established by the initialisation and
preserved by each event

« Using the Rodin tool, our model generated 338 proof obligations
(POs);

— (257 POs= 76%) were automatically discharged; and more complex
ones (81 POs = 24%) were interactively discharged
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I \erification & Validation

B Interactive Proving Interface in Rodin

[Z Proving - jml27112015/BPM2.bps - Rodin Platform

o0 S

File Edit Navigate Search Project Run BMotion Studio ProB Window Help

= 4 % -
= ¢ Q= o~ S IR EASESS Quick Access % |  Event-B [ ProB (@ Proving |
T Proof Tree @6 B®E Y= 0 @ sPM2 @ BPM2 = Im £ Event-B Explore = g
4 ) V goal (frees bpres) - : -
a4 V) simplification rewrites | CreateBP/inv10/INV = B BL 7
4 ) type rewrites M & /]
4 ) simplification rewrites V bpres % @ epm1 -
4 @ = goal card(AllocationDep[{bpres}])=1 «Q BPMZv
4 ) dc (bpresedom(AllocationDep)) = © Variables
@ T goal Shareable (bpres)=TRUE < Invariants
4 ) ah ((AllocationDepuallocDep) [{l bpeBP A bpedom(BP_activities) # Events
@ T goal actscACT a acts#o 4 @ Proof Obligations
4 ) slyds and_activDepcacts x acts @ inv5/WD
@ NewpP or_activDepcacts x acts @ inv10/WD
4 & eh with (AllocationDepualloy rescRES - @ in11/WD
4 ) ¥ hyp (inst bpres) allocDepe{bp} x res < acts i @' INITIALISATION/inv1/INV
@ 7 goal share{bp} x res — BOOL gAINmUSAHONIInVZHNV
4 /) generalized MP o @ INITIALISATIONinv3/INV
4 ) simplification rewri @ INITIALISATION/invd/INV
ML rerzi {1 ospith 4 @ INITIALISATION/invS/INV =
4 @ ah (bpresedom(shar)) LSRRG OChORII LAY G INITIALISATION/in6/INV
@ T goal shar(bp » r)=TRUE @ INITIALISATION/inv7/INV
4 ) ct goal exclushareshar~[{TRUE}] — BOOL —= @ INITIALISATION/inv8/INV
4 ) ah ((AllocationDepuallocl subDepeallocDep «— res & @/ INITIALISATION/inva/INV
@ 7 goal Selected Hypotheses G INITIALISATION/inv10/INV
4 ) simplification rewrites @ INITIALISATION/inv11/INV
@ M ‘E ¥ Goal 2 v e g @ CreateBP/grd8/WD
a4 ) eh with (AllocationDey V bpres @ CreateBP/invl/INV
« ¢ ;*’“fllissatm” rewrl‘ =:.card((A'L'lot:ationDep\.la'l'locDep)[(bpres}])>1 §gz:t:gg2:£2:z
4 & total function dom substitu; CreateBP/invd/INV
SR (30 crasabrtesthe 4 (Shareableushar) (bpres)=TRUE @ CreateBP/invS/INV
@ T goal @ CreateBP/inv6/INV
a ) sl/ds @ CreateBP/invi/INV
@ NewPP @ CreateBP/invB/INV
a4 ¥) 3 hyp (3r-reresabpress| @ CreateBP/ina/INV
4 & eh with bpres=bp » | = @ CreateBP/inv10/INV
4 ) simplification re RHIRECTRC oGRS G = @ CreateBP/inv11/INV
4 @ ¥ hyp (inst r| P @y vee v @ a % ¢ B th po g m & @ AddACT/invl/INV
@ T goal ‘ @ AddACT/inv3/INV
4 &) generalize| @ RemoveACT/invl/INV
4 @) simplifi @ @ RemoveACT/inv2/INV
4@ = h r @’ RemoveACT/inv3/INV
+ @ al @ RemoveACT/invd/INV
(V] @ RemoveACT/inv5/INV
s @ @ RemoveACT/inv6/INV
‘ @ 'RemoveACT/inv7/INV x
4 /‘ =g Progress 52 Rl |
@ No operations to display at this time.
S

< m »

New current obligation
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I \erification & Validation

B Validation by animation using ProB

* It allows to check the correctness/validity of the model by
playing different scenarios;

« At each moment, it is possible to know which event are
enabled or not
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[ Events &3 = 0O [ State &2 [ LTL Counter-Example 4 o ﬁ = 0
- ~Shecks v—kl:k- ik r %~ l.l K = g Name | Value 1 I Previous value -
2‘/&? Parameter(s) )‘\ 2 SEND bW W W WD W Lk k k k k.
[ T—— AND_ActivationDep {(BPO—{(SIA~GST),(TR—=GST)... {(BPO—{(SIA~GST),(TR—... [
B L BP_activities {(BPO~GST),(BPO~SIA),(BPO... {(BPO—GST),(BPO~SIA), (...
OR_ActivationDep {(BPO~2),(BP1~2)} {(BPO~2),(BP1~2)}
@& RemoveRES BPML
©AddAND Dep ACT Instances {GST1,SIAL, TR1,CFUL TEL,TP... {GST1,SIAL TR1,CFUL TEL...
© AddOR Dep ACT Instances_BP_Instanc {(GST1—BPO1),(SIAL—~BPO1),(.. {(GST1—BPOL),(SIA1~BP...
© RemoveAND_Dep ACT _Instances_State {(GST1~running),(SIAL ~initi... {(GST1~running),(SIAL—...
©RemoveOR Dep ACT Instances_Type {(GST1—GST),(SIA1—SIA), (TR... {(GST1~GST),(SIA1~SIA)...
P> AddBplnst BPO, BP11 BP_Instances {BPO1} {BP01}
© AddACTInst BP_Instances_Type {(BPO1~BPO)} {(BPO1—BP0)}

P AddAllocDep (x68) SIA, BPO, computel, @

_—— . T "N T e = .. e ., .. T T e T TR T . e T e

\ P> SetElasticNeed (x2)

\

GST1, BPO1, 1, computell

b

BPM2

\
1
L
!
l
|
!
l
L
!
!
|
r
!
l
!
!
|
I‘
I

ACTInstance_RES_Needs
ACT_RES_Needs

{{{computel1~GST1)-3)}

— — —

{{((compute11-+GST1)-~...
{(((BPO—~storel)—SIA)—1)}

P> RemoveAllocDep (x2)  TE, BP0, store2 AllocationDep {((BPO~computel)—GST),((B... {((BPO—computel)—~GST... =

P CancellACTInst (x5) TR1 : BP_Resources {(BPO—~computel),(BPO~co... {(BPO—~computel),(BPO~...

& RunACTInst 4 Shareable {((BPO—~computel)~TRUE),((... {((BPO—~computel)~TRU...

@ CompleteACTInst BPM3

@ FailACTInst Allocated {(storel1~SIA1)} {(storel1~SIA1)}

» AllocateRESInst (XZ) TE]., store2l Consumed {(computelL—»GSTl)} {(computell-—»GSTl)}

clusiveShareable —computel)— (e —computel)—

@ FreeRESInst 3 ExclusiveShareabl {((BPO el)—~TRUE),((... {((BPO putel)—~TRU

b ResizeUpRESInst computell, 3 Inactive {store2l,networkll} {store2l,networkll}

@ ResizeDownRESInst : RES_Instances {computell, storell store2l,... {computell, storell stor...

@ MakeResShareable RES_Instances_BP_Instanc {(computell—~BP01),(storell... {(computell—~BP01),(sto...

@ MakeResNonSh bl RES_Instances_Type {(computell~computel),(st... {(computell—~computel...
akeResNonShareable BPM4 B

@ AddRESInst

A3 / =

" N - Elastic ‘ —iRUE),((... {((BPO—~computel)~TRU...

E: }veqt-B_ExLIorE 33— psodiniohlems ﬂ RESInstance_Capacity {(computell—2},(storell~1)... {(computell~2) (storell...
Il L = !
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I Signavio Extension (proof of concept)

*SignalizationBySMCTMC  x

= = C M [ localhost:8080/signaviocore/p/editor?id=C%3A%3BSignavioRepo%3BSignalizationBySMCTMC_Coopis.signavio.xml

SIGNAVIO
EY +hh

Shape Repository Properties (Compute)

BPMN (Complete) '
4 BPMN 2.0 I
4 Activities . I

O Task "'." I3 Main attributes

Store2 "*., —_— I BackgroundColor n
E_] Collapsed Subprocess trouble I Border color n
BOs shocting

[5) Expanded subprocess srvice impact — e Name Computet

) a?g%‘\s (TP) I Architecture Hone
::C, Collapsed Event-Subprocess 4%} éph — I State Inactive
P et service customer

\. EventSubprocess trouble ticket + orderEs gﬁljk])w up x scer?gtigersgsult I J More attributes

b Gateways —_— (GTR) Cores 2
= - o | | NS Hostiame

. J A . trouble tickets Speed (GHz) 100

P : AU 3 P escaltion () b fiemony o9 2

N . . B 5 B
{ dnia Gecnm, = = = 0 E , \ || s uniimied V4
4 Cloud resources I 0 S T .. Ebstitution E “F —— e = = —
a Storage I B .". . :r '

B conpue | : L ok | L

=5 Network Tl Network1 Network2

) Computel . L]
PSPl — o — -
Storel Compute? Ebs’citution

b Catching Intermediate Events

» Throwing Intermediate Events Compute3

} End Events

b Connecting Objects




I Outline

B Conclusion
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I Conclusion

B A formal verification model to
« Analyze and check the correctness of a configurable process model

« Ensure correct derived variants with respect to configuration
guidelines

B A formal verification model for resource allocation in
business process while considering:
« Cloud resources properties
« Different relationships between activities and resources.

B Integration of Cloud Resource description in Signavio Editor
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I Current work

B An approach for process configuration based on a
reduced SOG (Symbolic observation graph) that
groups the behavior of all correct configurations

B The set of correct configurations combinations is
extracted and supplied to the analyst at design time

i Correct [
! L Constructing - ‘Confi Hions i
I . O+ PO JT—T onfigurations i D—l
| . - =
| H_:{ __re (] O] oL O O algorithm 5 ] List | vy i
i ‘ ] o E <0R,0R> a-J i
| Configurable Business Configurable Business ,  New Corresponding 5 | Deadlock-free Process
! Process (C-BPMN) Process Petri Net  ~ semantics S0G s \y i Variant
o
Input Process Cutput

Configuration
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I Future work

B An approach for process fragments consolidation and
merging while considering correctness constraints

B An approach for process resources QoS
management and verification
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